
 AUSTRALIA'S DYNAMIC ELECTRONICS MONTHLY!, 

WIN THIS 
Sanyo 
Betamovie 
HomeVideo 
Outfit! 

NEW SERIES - 

STARTING 
ELECTRONICS 

"STEREO 
TV: Better 
Sound Now! 

5599 CD 
PLAYER 
REVIEWED 

PERTH 
ELECTRONICS 
SNOW 
Special Report 

COMPUTER CLUB LAST 

411 

i' 

'L Betamovie 

1 1 
_ 

AUGUST 1984 
$2.50* 

NZ $2.95 

.w 0' \ 
----:- . -' ,=- __---- ---0.1.911-- ¡ 

. n 
JP- 

PROJECTS 
TugOWar Game 
Bass Guitar Amp 

Electronic Mousetrap 



FOR QUALITY, PERFORMANCE & VALUE, 

AARON MUST BE YOUR FIRST SCOPE CHOICE 

(and for after sales service too!) 
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SOLD & SERVICED IN AUSTRALIA BY 

NEW SOUTH WALES 
15 Macdonald Street. 
MORTLAKE 
P 0 Box 30. CONCORD 

NSW 2137 
Tel 102) 736 2888 
Telex AA25687 

VICTORIA 
12 Maroondah Highway. 
RINGWOOD 
P.O. Box 623. RINGWOOD 
VIC 3134 
Tel: (03) 879 2322 
Telex: AA36206 ELMVIC 
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ELMEASCO 
QUEENSLAND 
243 Milton Road. 
MILTON 
P.O. Box 2360. BRISBANE 
OLD 4001 

Tel: (07) 369 8688 
Telex: ÁA44062 

Instruments Ptu. Ltd. 
SOUTH AUSTRALIA 
99 King William Street. 
UNLEY 
PO. Box 1240. ADELAIDE 
SA 5001 

Tel (08) 271 1839 

Telex: AA88160 

WESTERN AUSTRALIA 
P.O. Box 95. GOSNELLS 
WA 6110 
Tel: (09) 398 3362 

1 
BS601 - 20MHz/5mV with Built-in 
Component Tester 

$465 $5ex 38 
tax 

tax paid 

Check components on screen 
19 range timebase Triggers to 

over 30MHz 17nS risetime 

2BS810 - 100MHz/1mV with 4 
Channels and 8 Traces 

$2295 ex tax 
$2708.10 tax paid 

2nS/div max sweep time 
Alternate time base with B ends 

A mode Variable trigger hold -off 
Independent position controls 
Signal delay 

3BS625 - 45MHz/1mV with Signal 
and Timebase Delay 

$99p 
ex tax 0 $1155 tax paid 

Single sweep Trigger delay 
7.7nS risetime X, Y, Dual, 

Chop, Add, Subtract etc 

4 BS310S - 15MHz/2mV Battery 
Portable 

$625 II 
tax 

$724 tax paid 

Ideal for field service use 
2 hour operation from built-in 

NiCads Automatic re -charging 
Auto trigger free run TV sync 

5 BS320 - 15MHz/2mV with Digital 
Storage and DMM 

$2295 
ex tax 
$2708.10 tax paid 

Built-in 31/2 digit multimeter 
Digital storage mode Trigger 

delay X -Y mode component 
tester 3 channel operation for 3 - 
phase measurements 

6BS635 - 35MHz/1mV with 
Alternate and Delayed Timebase 

$675 ex tax 
$781 tax paid 

21 range timebase 100mS-1uS 
trigger delay Front panel trace 
rotate Multi -mode display 
Optional carrying cases available 
for all 'scopes. 

N.S. W. Ames Agency 699 4524 George Brown 519 5855. 1049) 69 6399 Davred 267 1385 OGE Systems (049) 69 1625 Macelec (042) 291455 Radio 
Despatch 211 0191 Sheridan Electronics 699 6912 N.T. Thew & McCann (089) 84 4999 AC.T. George Brown (062) 80 4355 VIC. Browntronics 419 3986 

G.B. Telespares 328 4301 OLD. Colourview Wholesale 2753188 St. Lucia Electronics 527466 Electronic Shop (075) 323632 W.G. Watson (079) 27 1099 
Nortek (077) 79 8600 ECO Electronics 376 5677 Northern CIrcuits (070) 51 9063 Fred Hoe & Sons 277 4311 S.A. Redarc Electronics 278 7488 Trio 

Electrix 51 6718 Protronics 212 3111 W.A. Atkins Carlyle 321 0101 TAS. GHE Electronics (002) 34 2233 & (003) 31 6533. 

(Coline Probes 
A comprehensive range of- probes 
and accessories is available. 
Modular types have pencil slim 
heads and detachable earth leads. 
They offer excellent pulse 
responses and very wide 
bandwidths. A comprehensive 
catalogue is available on request. 

SP100 - 100MHz Probe 

$25 
x e 

$29.tax00 tax paid 

With x1, ref, x10 positions. 1.5m 
lead, BNC connector and selection of tips in heavy duty pouch. 
All prices are plus sales tax 11 applicable and subject to 
change without notice. 
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IT IS PROBABLY time that the maga- 
zine's background and history were ex- 
plained (again) for the benefit of readers, 

`old' and new alike. 
Electronics Today was conceived by a 15 - 

year -old schoolboy! Back in 1968, Kim 
Ryrie tried to convince his publisher father, 
Colin, that there was a market for an alter- 
native to the long-established Electronics 
Australia (which had the market to itself, 
then). Collyn Rivers responded to an adver- 
tisement (in Electronics Australia!) for 'an 
electronics journalist' with sound practical 
experience (a true rarity still) and joined 
Modern Magazines in 1970. 

Electronics Today was born on March 23, 
1971. It was put together then by a staff of 
two - Collyn Rivers, as Editor chief -sub - 
layout -secretary -cleaner, and Barry Wilkin- 
son doing the projects and drawings. 
Twelve months later, in 1972, a British edition was set up, followed six months later by 
a French edition. (This was sold to the French publishers a few years later.) In 1977, 
Canadian, German and Dutch editions appeared. Each is now autonomous. The word 
'international' was added to the title with the launch of the British edition. Many read- 
ers have identified us as `ETI' ever since. 

A few years ago PT Centronics began publishing a series of project books in Indon- 
esia using material from mostly the Australian editions. 

Despite what some might make of the `international' in our title, Electronics Today - 
this magazine you're reading, is wholly Australian owned, produced and printed. Fair 
dinkum! 

The British, Canadian, German, Dutch - and Australian, editions all continue to 
flourish, despite the onslaught of a plethora of computer magazines. 

Kim Ryrie, the perspicacious schoolboy, is now the Director of Fairlight Instruments, 
makers of the world-famous Fairlight Computer Musical Instrument. 

Collyn Rivers, founder-Editor/Editorial Director/Managing Editor now runs a thriving 
technical writing/publishing firm with his wife, called Vernon Rivers & Associates. 

Barry Wilkinson formed a company in 1976 to produce the projects for ETI and do 
freelance design. He gave away the ETI projects in 1978 (when we re-established our 
own lab.) and was recently behind the design of the Dulmont Magnum computer. At 
present he is `semi -retired'. 

Our current Managing Editor, Jim Rowe, as many readers will well know, is an ex - 
Editor of Electronics Australia. Strange, the twists of fate, eh? 

Here we are, 13 years old (which event we celebrated on Friday, April 13), perhaps 
the enfant terrible of Australian electronics publishing, looking toward to a vigorous and 
prosperous, but never dull, future. Roger Harrison 
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TECHNICAL INQUIRIES: We can only answer read- 
ers' technical inquiries by telephone after 4.30pm Mon- 
days to Thursdays. The technical inquiry number is (02) 
662-4267. Technical inquines by mail must be accompa- 
nied 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 modifica- 
tions, other than errata or addenda. We try to answer let- 
ters as soon as possible. Difficult questions may take 
some time to answer. 

COPYRIGHT: The contents of Electronics Today Inter- 
national and associated publications is fully protected by 
the Commonwealth Copyright Act (1968). Copyright 
extends to all written material, photographs, drawings, cir- 
cuit diagrams and printed -circuit boards. Although any 
form of reproduction is a breach of copyright, we are not 
concerned about individuals constructing projects for their 
own private use, nor by bands (for example) constructing 
one or more items for use in connection with their per- 
formances. Commercial organisations should note that no 
project or part project described in Electronics Today 
International or associated publications may be offered 
for sale, or sold in substantially or fully assembled form, 
unless a licence has been specifically obtained so to do 
from the publisher, The Federal Publishing Company, or 
from the copyright holders. 

GENERAL INQUIRIES: For all Inquiries about back 
issues, subscriptions ($24.00 for 12 months/12 issues), 
photocopies of articles, artwork or submitting articles, call 
(02) 663-9999 or write to: ETI Reader Services, 140 Joyn- 
ton Avenue (PO Box 227), Waterloo, NSW 2017. 

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

LIABILITY: Comments and test results on equipment 
reviewed refer to the particular hem submitted for review 
and may not necessarily pertain to other units of the same 
make or model number. Whilst every effort has been 
made to ensure that all constructional projects referred to 
in this edition will operate as indicated efficiently and prop- 
erly and that all necessary components to manufacture 
the same will be available, no responsibility is accepted in 

respect of the failure for any reason at all of the project to 
operate effectively or at all whether due to any fault in 
design or otherwise and no responsibility is accepted for 
the failure to obtain any component parts in respect of any 
such protect. Further, no responsibility is accepted in 

respect of any injury or damage Caused by any fault in the 
design of any such project as aforesaid. 
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COMMODORE 136 

DEPARTMENTS 
IDEA OF THE MONTH 99 

IDEAS FOR 
EXPERIMENTERS 102 

SHOPAROUND 
This page is to assist readers in the 
continual search for components, kits, 
printed circuit boards and other parts for ETI 
projects and circuits. If you are looking for a 
particular item or project and it is not 
mentioned here, check with our advertisers. 

156 

MINI -MART 161 
We'll publish up to 24 words (maximum) 

free of charge for you, your club or your 
association. Copy must be with us by the 
first of the month preceding the month of 
issue. Please - please - print or type 
advertisements clearly, otherwise it may not 
turn out as you intended! Every effort will be 
made to publish all advertisements received; 
however, no responsibility for so doing is 
accepted or implied. Private advertisements 
only will be accepted. We reserve the right 
to refuse advertisements considered 
unsuitable. 

Conditions: Your name and address plus 
phone number (if required) must be included 
with the 24 words. Reasonable 
abbreviations, such as 25 W RMS or 240 
Vac, count as one word. Advertisements 
must relate to electronics,audio, 
communications, computing, etc - general 
advertisements cannot be accepted. Send 
your advertisement to: 
ETI Mini -Mart, 
P.O. Box 227, 
Waterloo NSW 2017. 

MAIL ORDER BOOKS 130 
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807: Tug -O -War game 
Hours of fun with this intergalactic decision maker. 
1524: Electronic mousetrap 
Despatches the furry freeloaders in milliseconds and automatically resets. 
1410: Bass guitar amp, Part 1 

It delivers 150 watts into 4 ohms, has a 6 -band graphic, limiter, line out and bi-amp facilities. 

REVIEWS 

74 

80 

92 

TOPO robot 
A walking, talking computer -controlled robot. 

Yamaha CD -X1 compact disc player 
You don't have to wait any longer. The CD -X1 has the performance and at t 

Denon CD test disc 
It gives you the equivalent of more than $10 000 worth of test equipment for 

Memotech computer 
The British -made Memotech MTX500 has some unusual features not found 
same market price. 

Microbee arcade games 
A review of some new arcade -style games using the Microbee PCG. 

36 

54 
he right price. 

60 
$20. 

112 
on machines around the 
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NEXT MONTH 
STEREO TV SETS 
REVIEWED 
Louis Challis reviews two top -line 
stereo TV receivers, from Sony and 
Philips. Does the news in stereo 
really grip you? Will Amanda leave 
John and cause Kevin to run away 
with Jill all in stereo? Is the French 
soundtrack better than the English 
on Les Miserables? Find out in the 
next exciting episode of "Louis 
Challis Finds Out"! 

SIMPLE STEREO PROJECT 
Next month we'll be describing a 
beaut stereo record player and am- 
plifier system that's perfect for the 
beginner. Costing well under $100, 
including the turntable, you can 
build this good-looking little unit 
that's just great for use in the bed- 
room, den, etc. It uses all readily 
available parts and is simple to 
build - just the thing for a weekend 
project, yet doesn't look 'home- 
made'. 
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IT PAYS TO HAVE 
THE RIGHT CONNECTIONS 

LSA-PLUS from Krone. 
The telecommunication 
connection system of 
the future. 

LSA-PLUS is an amazingly 
quick, Australian made connection 
system with modular and variable 
assemblies for wire termination, 
testing, patching and over voltage 
protection. A universal, non - 
soldering, non -screwed quick 
connection technique for indoors 
and out, perfect for telephone 
and intercom cabling, computer 
systems, studio cabling, alarm or 
signalling systems and process 
control cabling in the manufacturing 
industry to name but a few. 
TELECOM APPROVED (PERMIT 
NO. CN83/144) 

Telecom Australia has 
specified Krone LSA-PLUS 
Connection Systems for 
installations across the country, 
replacing solder, wire wrap and 
screw terminations. 

1 

M1 

H 

A COMPLETE SYSTEM 
Mounting brackets, frames, 

modules for 10 and 20 pair capacity, 
connectors for printed circuit 
boards or cable joining, isolation 
plugs, test cords, markers; and 
a host of useful accessories 
are available. 
SAVES TIME - SAVES MONEY 

Using a special mistake proof 
tool, cable guides in each module 
make connections extraordinarily 
easy. 

Wires are simply pressed 
into the contacts, one action cuts 
the insulation and pushes the 

go. " 

stripped wire between spring 
loaded contact jaws. It could not 
be simpler or safer. 
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LAWRENCE & HANSOÑ 
OLD. (07) 369 3899 N.S.W. (02) 6991699 VIC. (03) 6971599 TAS. (002) 34 2666 S.A. (08) 29 

For more details of 
this amazing system, 
contact your nearest 
Lawrence & Hanson Sales 
Centre or State Technical 
Sales Branch. 

They're your best 
connections in the 
business! 

KRONE 

f4NSON 

LL BROWN. 1137 

S of N.T. (089) 52 2878 W. A. (09) 446 5400 



Real-time analysis in any high-level language 
speeds your software development projects. 

If you're developing software for complex 
microprocessor designs, the HP64000 Logic 
Development System lets you take full advantage 
of the productivity benefits inherent in high-level 
languages such as Pascal and C. That's because the 
HP64620 Logic State/Software Analyser (an 
integral part of the HP64000 Logic Development 
System) lets you debug programs in the same high- 
level language in which you develop them. 

It's the first real-time software analyser 
to offer detailed triggering and store qualification 
based on high-level statement line numbers and 
module names. 

Virtually all high-level language compilers 
can interface with the HP64620 analysis package, 
so it's source -language independent. 
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You can develop code on your favourite 
mainframe computer, then down load portions of 
the code to the HP64000 system (with an installed 
HP64620 subsystem) for detailedy real-time program 
flow analysis. 

You get the economy of mainframe time- 
sharing, along with the unsurpassed diagnostic, 
emulation, and analytical features of the HP64000 
Logic Development System. 

Contact your local HP sales office for 
complete details. 

HEWLETT 
P PACKARD 
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"frisbee" satellite! 
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The world's first "frisbee" satellite was to be sent spinning into orbit from the cargo hold 
of the space shuttle Discovery last month. The gigantic satellite, over 4 m diameter and 

6 m high, is too big to launch by conventional rocket. 

Called ''Leasat', the satellite 
is the first of four communica- 
tions spacecraft for the US Navy 
under a lease arrangement with 
owner -operator Hughes Com- 
munications Services Inc., a 
wholly -owned subsidiary of 
Hughes Aircraft Company. All 
arc scheduled for launch by the 
space shuttle before the end of 
1985. The Leasat network will 
provide global communications 
to the US armed forces. 

Because of its 4.3 metre 

diameter, Leasat is too large to 
launch on any vehicle other than 
the space shuttle. It is the first 
geosynchronous communica- 
tions satellite to have its own 
in-built propulsion mechanisms 
while its compact design signifi- 
cantly reduces shuttle launch 
costs. 

The 4.3 m diameter cylindrical 
satellite is spin -stabilised, rotat- 
ing at 30 rpm when in final orbit 
to provide gyroscopic stability 
and thermal control. The 

spinning 'barrel' of the satellite 
contains the solar array (for 
powering the batteries), Sun and 
Earth sensors to keep its 'atti- 
tude' correct, plus propulsion 
and attitude control systems. A 
'de -spun' platform contains the 
antennas, communications and 
telemetry equipment. The 
antennas always point Earth- 
ward. 

The Leasat is placed in orbit in 
five stages. Carried on its side in 
the shuttle bay, attached to a 

U-shaped cradle, an explosive 
spring mechanism flings the Lea - 
sat from the shuttle bay with a 
spinning motion, like you launch 
a frisbee. This spins the satellite 
at 1.7 rpm, stabilising ít and pre- 
venting solar over -exposure (i.e: 
sunburn). A timer puts up the 
bird's command and telemetry 
antennas and sets off a thruster 
which increases the spin rate to 
33 rpm. 

After the satellite has drifted 
half -way round the world at the 
shuttle's orbit height, a perigee 
'kick' motor is set off that boosts 
it to a 'transfer' orbit with an 
apogee of 16 500 km. 

Two liquid fuel motors then 
take the bird through three suc- 
cessive orbits, raising the apogee 
to 19 700 km, 26 000 km and 
finally, geosynchronous orbit 
over the equator at 35 800 km, 
after a few manouvers. 

Once in place, the satellite is 
re -oriented, its antenna and 
electronics platform de -spun and 
the antenna deployed. The main 
body of the satellite spins at 
30 rpm throughout its 10 -year 
design life. 

Two 3.7 m -long helical anten- 
nas provide receive and transmit 
capability in the UHF band from 
240 to 340 MHz. Telemetry, 
command, and the fleet broad- 
cast uplink and beacon are in the 
SHF band. 

The communications subsys- 
tem consists of four functional 
groups: The fleet broadcast 
(25 kHz), wideband (500 kHz), 
relay (25 kHz) and narrowband 
(5 kHz). The fleet broadcast 
uses a 35 W transmitter and pro- 
duces an effective isotropic radi- 
ated power (EIRP), or signal 
strength, of 26 dBW. The single 
widcband channel uses a 53 W 
transmitter , for an EIRP of 
28 dBW, and the six relay chan- 
nels use 35 W transmitters for an 
EIRP of 26 dBW. The five nar- 
rowband channels share a 20 W 
transmitter for an EIRP of 
16.5 dBW. 

After seven years in orbit, 
Leasat's solar array will generate 
1200 W of electrical power. 
Three 24 Amp -hour Nickel - 
Hydrogen batteries supply full 
power during eclipse operations 
when the satellite passes through 
the Earth's shadow for up to 72 
minutes during the equinox. The 
redundant three -battery system 
permits full load support with 
the loss of two batteries. 
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World's 
largest 
telescope 

The University of California 
announced plans to build the 

world's largest reflecting tele- 
scope on Mauna Kea, a 4300 
metre peak in Hawaii. It will be 
operating by 1990, according to 
the university, though the design 
is so radical that some scientists 
doubt it can be done. 
10 metres across, almost twice as 
large as any existing reflecting 
telescope. It will gather four 
times more light and survey 
eight times the volume of space. 

Astronomers expect to see 
light from events that occurred 
up to 17 billion years ago, 
thereby opening up new knowl- 
edge about the origins of the 
Universe. 

The telescope will be called 
the Maximillian E. and Marion 
Hoffman Observatory. 

The telescope will not be 
made of one mirror, like con- 
ventional telescopes. Instead it 
will comprise 36 hexagonal seg- 
ments arranged in a parabola. 
The continuous alignment of the 
1.6 metre mirrors will be estab- 
lished by actuators and sensors 
controlled by a computer. 

Each of the mirrors' six sides 
will have two sensors. The com- 
puter will interpret signals from 
the sensors 100 times a second 
and then command three motors 
on the back of each mirror to 
make any necessary minute 
adjustments. 

n 
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Ace in the hole! Terry Evans of Ace (left) signs with Ron Parker of Fairchild. 

Ace in the hole for Fairchild 
Sydney -based electronic com- 

ponents distributor, Ace 
Electronics Pty Ltd, has been 
appointed Fairchild distributor 
for NSW. 

This was announced recently 
by Mr Ron Parker, Managing 
Director of Fairchild Australia. 

Mr Parker said that the newly - 
formed Ace Electronics has the 
financial backup to make a 
major, long-term contribution 
to the supply of components to 
the electronics industry. 

The General Manager of Ace 
Electronics Mr Trevor Evans 

stated that the new agreement 
became effective 1st June and 
initial orders for over one mil- 
lion devices have been placed. 

"Fairchild components will 
represents a large percentage of 
the total business activities of 
Ace Electronics. To fully pro- 
vide the service and facilities 
needed to handle and satisfy 
customers' orders, a well - 
stocked warehouse and a fully 
computerised stock and ac- 
counting system have been 
installed." 

He said that in the present 

'market there was an opportunity 
for an aggressive, active and 
service -orientated company to 
cater for the needs of the indus- 
try. 

Ace will be carrying in excess 
of 3000 Fairchild lines. 

Ron Parker said that his com- 
pany believed that Ace Elec- 
tronics' policy of service, keen 
prices and expertise comple- 
mented their own policies and 
that both companies will benefit 
from the agreement. 

Ace Electronics is located at 
69-75 Reservoir St, Surry Hills 
NSW 2010. (02)211-1144. 

Rendezvous with 
Halley's Comet 

ictures from two Russian pictures 
may be used to 

ensure that a western European 
probe can get close to the core 
of Halley's Comet. 

Halley's Comet is only seen 
from Earth once every 76 years. 
It was last seen in 1910 and is 
due to approach Earth again in 
early 1986. It has already been 
spotted on its orbit back towards 
Earth. 

Russia and Japan are each 
planning to send up two craft to 
rendezvous with the comet on 
the night of March 13-14, 1986, 

and these will be joined by two 
others built by the US and the 
European Space Agency (ESA). 

The $54 million ESA craft, 
named Giotto, is now under 
construction at the British Aero- 
space centre at Bristol in west- 
ern England, and promises to be 
the most important and most 
elaborately instrumented of the 
six Halley probes. 

Scientists predict that this 
craft may get as close as 500 
kilometres to the Halley core as 
it goes through its 2000 kilo- 
metres wide dust cloud at a pas- 

sing speed of 68 kilometres per 
second. 

It may be helped by the two 
Russian Vega craft which will 
approach Halley first. They 
have a camera on board and the 
pictures could provide valuable 
information about Halley's 
exact position in space, so ena- 
bling the Giotto craft to be posi- 
tioned with sufficient accuracy 
to get in closer to the comet than 
any of the others. 

The 700 million kilometres 
journey from Earth will take 
eight months and Giottti s 10 
experiments will have just a 
four-hour operational life as the 
craft approaches and passes 

Halley. 
At the speed the two will pass, 

dust particles from the comet 
will present a hazard to the 
spacecraft and despite being 
protected by a shield, computer 
models indicate that Giotto may 
not survive the encounter. 

Before it is destroyed, how- 
ever, it is hoped that the Giot- 
to's instruments will provide 
unique data on the chemical 
composition of the cloud of dust 
surrounding the comet's core, 
and of its tail. A camera will also 
take colour pictures of the sur- 
face of the comet and measure- 
ments will be made of its 
magnetic field. 
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The Russians 
are Coming 

Thie Museum of Victoria, 
Melbourne, is hosting the 

Soviet Space Exhibition from 
August 24, 1984. 

The exhibition covers Soviet 
space achievements from the 
launch of Sputnik 1 through the 
first soft landings on Mars and 
Venus up to the exploits of 
Salyut 6. 

The show will consist of rep- 
licas of most of the important 
space craft of the last three 
decades, plus some moonrock 
from Lunahod and a working 
model of the Baikonur space 
launching station. There will be 
videos and an eighty minutes 
film on the history of space 
flight. 

School and students bulk 
bookings are available from the 
Education Department of the 
Museum. Other group bookings 
are available as are guided tours 
of the exhibition. 

For more information phone 
the Museum on (03) 654-3341. 

NEW FACES AT ETI 
Jonathan Fairall 
Technical Writer 

Jon was born, raised and did various 
silly things while growing up in all 
sorts of funny places around the 
world. All without the slightest inter- 
est in electronics. The first thing he 
did when he left school was join the 
Navy, having grown up with visions 

of steaming about the world sorting 
out foreigners. He learned very 
quickly however, that ships don't 
paint themselves. After two years of 
putting grey paint on the side of a 

ship he very nearly went colour blind 
and left the service to become a lay- 
about in Sydney. Well, a student 
actually. 

During his years at Uni he learned 
his second great lesson about life, 
i.e: an Inebriated arts student falls 
down just as fast as an inebriated 
sailor, only the student uses longer 
words to describe the situation. 

Having learnt even more about life 
by driving a taxi while at Uni, he was 
admirably equipped to enter the glit- 
tering world of TV, where all the 
beautiful people work. After a while, 
the beautiful people turned out to be 
pretty ordinary workaholics who work 
so hard during the day they barely 
have the energy to crawl into bed at 
the end of it. 

Anyway, sitting in the control room 
day after day as yet another show 
lurched calamitously to áir, he 
became intrigued by the technology 
around him. So, on the basis that 'if I 

find it interesting someone else 
probably will too', he began writing 
science -type documentaries. It pretty 
soon dawned on him though, that 
after x million years in school and far 
too many at Uni, he was a real babe 

in the woods when it came to the 
things that really make the world go 
round. 

So, always being a sucker for pun- 
ishment, he started all over again 
with educational establishments and 
rediscovered that both Shaw's and 
Peters' dictims apply very well to our 
great institutions of technical educa- 
tion. In spite of, or because of, their 
best endeavors he did learn about 
bytes, betas and bits, and picked up 
a magazine called. Er, Ah, ... ETI on 
the news stand. 

There followed a stint with Tele- 
com, during which he discovered 
why the world doesn't so much go 
around as lurch through bends, 
before being accosted by your eager 
Editor, who said things like: "Ve haf 
veys of makink you vork," and "I vill 
nails your hands to ze typewriter." 

Somewhere along the line, and by 
methods still not altogether clear, he 

acquired offspring (I can loan you a 

good book, Jon ... Jennie) and all 
the other paraphernalia of modem 
urban existence. 

He likes good books and Aus- 
tralian movies (some of them, any- 
way), bushwalking, astronomy and 
music. He hates commercial TV and 
agrees totally with Oscar Wilde who 
once (more -or -less) said that anyone 
who opens his mouth before ten in 

the morning Is a blithering idiot. 

Brits follow later 
Bstain will. be a key partici- 
pant in IREECON '85, the 

20th International Convention 
and Exhibition held by The In- 
stitution of Radio and Electron- 
ics Engineers Australia (IREE 
Aust). 

This is the first time overseas 
exhibitors will be represented as 
a group with government back- 
ing, which reflects the rapidly 
growing international interest in 
IREE's biennial event. 

From a small beginning in 
1938, IREE Conventions have 
expanded to become Australia's 
largest and most comprehensive 
exhibition of professional elec- 
tronic equipment, uniquely 
providing both a showcase for 
the latest electronic machinery 
and a meeting place for leading 
scientific minds. 

IREECON '85 will take place 
in Melbourne's Royal Exhibi- 
tion Building from September 
30 to October 4 next year. 
Bookings and inquiries indicate 
that the number of exhibitors 
will exceed the record estab- 
lished last year at IREECON 
'83, which was held in Sydney at 
the Royal Agricultural Society 

Showground. The organisers 
also expect a record number of 
technical papers for the concur- 
rent lecture program. 

The theme for IREECON '85 
is: "The Australian position in 
the new era of communica- 
tions". 

IREECON '83 saw the first 
team of government -backed ex- 
hibitors, when representatives 
of Western Australian industry 
participated with the support of 
the Western Australian Govern- 
ment through the Department 
of Industrial Development. 

Other states are understood to 
be studying the possibility of a 

similar arrangement at IREE- 
CON '85 and it is thought that 
Britain's decision to provide 
support for an industrial group 
could prompt other countries to 
follow suit. 

IREECON '85 will feature a 

number of guest speakers com- 
plementing technical papers on a 

broad range of subjects. 
For further information con- 

tact Heather Harriman, Execu- 
tive Officer, The institution of 
Radio and Electronics Engineers 
Australia. (02) 29-4051. 

IEEE centennial medals 
In celebration of its Centennial 
Year, the US -based institute 

of Electrical and Electronics 
Engineers (IEEE) has awarded 
1984 centennial medals, world 
wide, to outstanding individuals 
in recognition of their excep- 
tional service to the Institute 
and to the profession. 

Eight Australians have been 
chosen to receive this award. 

They are: Ian P. Bates, of the 
State Electricity Commission of 
Victoria, for his contribution to 
control electric power systems, 

Professor Lou Davies of AWA, 
for research into solid state elec- 
tronics, Dr Bob Frater, of the 
CSIRO for work on signal 
processing, Professor Doug 
Lampard and Professor Hugo 
Messerle for contributions in 
education, Walter Samlo of the 
CSIRO for contributions to 
microwave measurement, Sir 
William Tyree for services to 
heavy electrical engineering and 
Jim Vasseleu of Power Elect- 
ronics for leadership of the 
IEEE in Australasia. 

Electronics & automation 
Trade Fair 

The Electronics and Automa- 
tion Trade Fair will be held 

in Oslo, Norway, 9-13 October, 
1984. 

This year's fair offers an 
extensive range of specialised, 
yet interacting, products and 
services. Exhibitors will be in- 
vited from the fields of hydrau- 
lics and pneumatics, process 

control and monitoring, control 
engineering, instrumentation, 
computer technology, chemical 
engineering and electronics. 

Further information from the 
Royal Norwegian Consulate 
General, 77 Pacific Highway, 
North Sydney NSW 2060. 
(02)92-6915. 
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News DIGEST 

BRIEFS 
RCA, after loosing more than 
$500 million on CED videodisc 
equipment, has decided to 
cease production, although it 
will continue to support it with 
software. Hitachi, which 
licenced the CED format for 
sale in Britain, is believed to 
have been disappointed by the 
RCA decision, since demand 
for its product has been grow- 
ing at a healthy pace. 

NEC has developed a planar 
indium avalanche diode for 
fibre optic applications. It has 
the potential to operate at 
450 Megabits per second at 
1-1.6 microns wavelength. 
Commercial production should 
begin next year. 

NEC has developed an alu- 
minium gallium arsenide semi- 
conductor laser with basic 
lateral mode output of more 
than 50 mW and 80% optical 
conversion ratio. 

Hitachi and Bridgestone have 
developed a prototype of a 

new robot arm that uses spe- 
cial rubber bearings to' give it 
ultra -smooth operation. The 
macromolecular rubber used in 
the arm was specially 
developed by Bridgestone for 
the robot. 

Olympus, the Japanese camera 
manufacturer, has begun 
marketing a fully automatic 
colour video camera, the 
VX 305. It features a 6x power 
zoom, an electronic viewfinder 
and can operate in light levels 
as low as 20 lux. 

Over 2200 metres of optical 
fibre has been laid by Data 
Cable in the Melbourne and 
Metropolitan Board of Works 
head office. The installation 
makes the building the biggest 
single fibre optics site in Aus- 
tralia. The fibres will be used 
for interconnection between 
the Board's seven large 
computers. 

The Institute of Diagnostic 
Engineers is holding its first 
annual convention in London 
between the 4th and 7th Sep- 
tember, 1984. Further details 
are available from IDE, 3 

Wycliffe St, Leicester LEI 
5LR, England. 

Ness Security Products has 
been awarded the Australian 
Design Award for Security 
Alarm control systems for its 
Necessity System 5+. The unit 
conforms to AS2201. 

Tandy Corp has just released 
figures for its sales to April. 
Spokesman for Radio Shack, 
the parent company, called the 
$198 million sales figure "dis- 
appointing". The figure repre- 
sents a one percent rise in sales 
from last year. 

A NOTE ON THE ETI-733 RTTY DECODER 
This popular decoder has found favour among amateur radio and comput- 
ing enthusiasts alike. BUT - some constructors have reported difficulties. 
Two common problems have arisen. Instability in the decoder and the dis- 
playing of gibberish. Some kit suppliers erroneously supplied hi -K ceramic 
capacitors (bypass only) where greencaps were specified. Naughty! Cl -4 
are greencaps, along with C6. Only C7 can be a ceramic type. It is impera- 
tive that the VCO capacitor, C3, be a reasonably stable type - like a 
greencap, NPO ceramic, dipped mica or silver mica, polyester, etc. 

The second problem relates to the software. The listed software was de- 
veloped for Microbees running a 2 MHz clock. With the Introduction of the 
IC model the clock was changed to 3.375 MHz. Running the original soft- 
ware throws all the baud rates out - hence the gibberish. You can fix it 

one of two ways - do It yourself, or get a 'universal' software tape from 
Tom Moffat. 

To fix it yourself, load your software (under Monitor, not BASIC). Exam- 
ine location 04AC. There you will see 'OB'. Change it to '12'. Re-record the 
tape from Monitor. Now you have a 3.375 MHz version. (You do have a 

back-up of the original, don't you?). 
The second method is to send Tom Moffat $12 and ask for the 'universal' 

RTTY decoder tape. It's so cunning, it works out what model Microbee 
you've got and adjusts the value of 04AC accordingly! Send your rustproof 
sheckels to: Tom Moffat, 39 Pillinger Drive, Fern Tree Tas. 7101. 

SURPLUS PERIPHERALS 
CLEARANCE 
datatel pty. ltd. offers the following NEW but 
SURPLUS stock at clearance prices- 

Were 

2 x Texas Instruments Thermal Printers with Memory 53665 
Model 765 KSR 

10 x Texas Instruments 16' Carriage Dot Matrix $1280 
Printers. Model 840 RO 

3 x M.P.I. 80 Column Dot Matrix and Graphics Printers. 5934 
Model 99 G 

1 x DEC Dot Matrix and Graphics Printer. Model LAIZD 51938 
1 x DEC V.D.U. Model VT 101 (Requires fix tor screen 51973 

Jitter) 
1 x Microprocessor System-Twin Floppy Disk $5976 

Complete With Beehive Burroughs Emulation V.D.U. 
Model DM 83 

Sales Tax Additional 20% if applicable 
Phone Don Mantack (03) 690 4000 
to Reserve Your Selection 

datatel pty. ltd.- 
19 Raglan St., Sth Melb. 3205 Ph: (03) 690 4000 
80 Chandos St., St. Leonards 2065 Ph: (02) 439 4211 

ó 
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For our readers:.. 
a fabulous chance to 

Sanyo Australia, in conjunction with Electronics Today, is offering a 
Betamovie camera pack outfit and a VTC-M 10 video cassette recorder 
with cord remote control as a prize in this great contest. 

1 

Sanyo/ETI Betamovie 
Home Video Contest 
All you have to do to enter the contest is answer 
these simple questions and tell us in 50 words or 
less, what you would like to do with the Sanyo Beta - 
movie Home Video Outfit. 

(1) What is unique about the Betamovie systems? 

(2) Does the Beta video tape format use 'M -loading' or 
'U -loading' to take the tape from the cassette? 

Now tell us in 50 words or less just what you would like to 
do with -the Sanyo Betamovie Home Video outfit described 
here. (Betamovie camera pack and VTC-M10 recorder 
with cord remote.) 

Contest closes 1 October, 1984 
SEND YOUR ENTRY TO: 

Sanyo Electronics Today 
Betamovie Home Video Contest 
P.O. Box 227, 
Waterloo, NSW 2017 

I have read the contest rules and agree to abide by their 
conditions: 

Signature 

A complete home video provides hours of 
enjoyment for families, for friends - in fact, for 
everyone. Especially when it's the brilliant 
Betamovie package from Sanyo! The outfit 
comprises the famous Betamovie camera plus 
accessories, AND the very popular VTC-M10 
VCR. You could win the lot - simply by enter- 
ing our great new contest. 

DON'T DELAY - ENTER NOW! 

You may enter as many times as you wish but you 
must use a separate entry form for each entry and 
include the month and page number cut from the 
bottom right hand portion of this page. You must put 
your name and address on the entry form and sign it 
where indicated. 

Please read the contest rules carefully, especially if 
sending multiple entries. 

RULES 
This contest is open to all persons normally resident in 
Australia with the exception of members of the staff of Sanyo 
Australia, the Federal Publishing Company, Eastern Suburbs 
Newspapers, The Litho Centre and/or associated companies. 

Closing date of the contest is 1 October, 1984. Entries 
received within seven days of that date will be accepted if 
postmarked prior to and including 1 October, 1984. 

The winning entry will be drawn by the Managing Editor of 
ETI, whose decision is final. No correspondence will be 
entered into regarding the decision. 

The winners will be notified by telegram the same day the 
result is declared. The name of the winner, together with the 
winning answers, will be published in the next possible issue of 
Electronics Today International. 

Contestants must enter their names and addresses where in- 
dicated on each entry form. Photostats or clearly written copies 
will be accepted but if sending copies you must cut out and in- 
clude with each entry form the month and page number from 
the bottom of the page of the contest. In other words, you can 
send in multiple entries but you will need extra copies of the 
magazine so that you can send an original page number with 
each entry form. 

This contest is invalid in states where local laws prohibit 
entries. 

Entrants must sign the declaration, accompanying the con- 
test, that they have read the above rules and agree to abide by 
their conditions. 
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BETAMOVIE CAMERA ACK 
This includes the famous Betamoyié camera with an attractive 

4arrying strap, rechargeable b ttery 'and ac adaptor/charger 
pack. The Betamovie camera i he only video camera currently 
available that will record onda standard video cassette (Beta) 
which can be transferred diréct from your camera to your VCR 

for instant viewingJmmediétely aftershooting. This system is 
i just perfect for family shots, holiday scenes, around the home, 
`étc The camera will take any standard Beta cassett and gives 
up to one hour's shooting with the battery pack. W'rrrtt ?386. 

CR WITH CORD REMOTE 
One of Sanyo's most popular Beta video cassette recorders. The 
recorder features front loading, a 12 -channel tuner and an 

8-day/single programme timer for recording while you're not 
around. The controls Include fast forward/reverse 'search' modes 
and a pause/still-frame button. The digital display features 
seven -segment fluorescent numerals for easy viewing in clock or 
programme mode. The display shows the time when not in the 
programme mode. To record a programme in your absence, 
simple set the start and stop times and Inter them in the 
memory. Worth S637 (rrp). 
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Midi Component System with stereo Double cassette deck, AM/FM Stereo Receiver, 

Linear tracking turntable and 2 -way, 2 speaker system from the Giants in Audio. 

SYSTEM 

Double -Cassette Deck 
Double -cassette deck with continuous and 
synchronous dubbing. The music never stops 
when you're listening to tapes on the Sanyo 
W07. With the ingenious continuous play 
function, you simply place a cassette in each 
deck, press the play button for the tape you 
want to hear first and then the play button for 
the other deck. When the first tape has 
ended, the second one will begin 
automatically -slip a new tape into the first 
deck, preset the play button and you've 
started a cycle of music that can go on as 
long as you like. And it's just as easy to make 
copies of your tapes. With just one push of 
the auto play button, synchronous dubbing 
begins -and when the recording procedure is 
over, the unit switches itself off automatically. 

D 11-130 oiolrli'iiE 
Direct Call Function. 

Take your pick of radio, tapes or records and 
then simply press the button for that source - 
instant operation"with no fuss! With auto play 

activated, all you need to do is press the 
turntable start button for playing records, the 
AM or FM button for radio listening, or the 
play button on the deck for tapes. 

5 -band Graphic Equalizer. 
The W07's amplifier section delivers a hearty 
28 watts of power per channel to fill your 
room with lively sound brilliance. And to fine 
tune those sounds, Sanyo provides the tone 
control freedom of five separate sound 
adjustors that boost or cut selected 
frequencies by 10dB. 

ru 

Synchronous Recording. 
Once again, the auto play button makes life 
easier. For perfect recordings of records, just 
press auto play, place the record on the 
platter, prepare the deck for recording and 
start the turntable. The deck will begin 
recording as soon as the needle is in 
the groove. 

Linear Tracking Turntable. 
Your records will sound better than ever with 
the W07's highly accurate linear tracking 
system. And they're easier to play, too. With 
the Auto Speed Selector, the turntable 
determines the correct record speed from the 
size of the record. When Sanyo says "fully 
automatic, they really mean it! 

Flat Speaker System. 
There's yet another delightful 
surprise awaiting you in the 
W07 -rectangular, Flat woofers! 
Flat, so the sound reaches you with 
full brilliance. And with the 5cm 
cone tweeters, sound is reproduced 
with the realistic balance only a 2 - 
way system can offer. The passive 
radiator is also flat, and helps de- 
liver powerful bass for a truly 
vivid musical experience. 
You can't lose when you're 
on the winning system -but 
that's life. 

N 
a 64 



-5. 

° ''.CONSUMER `CONSUMER ELECTRONICS -SHOW 

The Consumer -Electronics Show, August 1-5, in Perth could 
become'a turning point for almost every séctor of the consumer 
electronics industry in this country. Compact disc has been á i 

major success but laservision has failed to- take off,- the home 
computer is -suffering from savage price'competition;. but the car 
.soundmarket seems set, for a boom. What might, be waiting iri 

ü_ 

the wings? : 
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Hi -fl video. Hitachi's 
-VT -88E VHS video 

recorder features a 
dynamic range of 
80 dB, full -range 
frequency response -of 
20 Hz to 20 kHz and - 

extended 8 -hour 
recording/playback 
with E-240 tape. it's 

-.also got a stereo 
tuner, . 
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.THE 'MANY 'strands' of the consumer 
electronics industry can be, likened to an 
octopus - lots of long tentacles reaching 
out from,a central body. There arc times 
when the tentacles. moving independently. 
move the cent rát body forward, but it seems 
there are alsoother times when all the tent- 

. acles are frantically active. but no progress 
is made. - 

It seems that that's where the Australian 
consumer electronics industry is at right 
now. 

Reverse In a fifth of a second! Aiwa's AD -R550 - 

auto -reverse cassette deck features an ultra -quick - 

reverse time of 0.2 second! In addition it has Dolby 
B -C noise reduction and an "edit -assist" function 
amongst its sophisticated controls. 
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Hear digital perfection. 

. . . . 
Itb a Sony 

Introducing the Sony Compact Disc Player. 

When we used our long experience in digital technology to create the CDP-101 Compact 
Disc Player, we wanted to give you something more than the world's clearest sound. 

WIRELESS REMOTE CONTROL Full -function remote control. 
3 -WAY MUSIC SEARCH Instant direct access to any selection with the 

10 -key pad on remote control unit. E AMS (Automatic Music Sensor) allows 
access to the beginning of next or previous selection. 2 -speed bi-directional 

1.1 

search to find any desired music passage. 
11. 

REPEAT FUNCTION Program to repeat the entire disc, one selection, or 
a specific portion of music. 

3 -FUNCTION DIGITAL READOUT DISPLAY ESelection number. Time 
lapse of selection being displayed. Remaining time on the disc. 

LINEAR SKATE DISC LOADING Just press the button, platter control and 

cueing are automatic. 
Get even more perfect sound with the Sony Digital Audio Component somy 

System,"Precise Series". 
AUD0391 



CD - booster for hi-fi 
The hi-fi arm received a good 'booster' shot 
from the injection of the compact disc last 
year. Most importers of CD players report 
they can't get enough stocks - almost irre- 
gardless of the price bracket of the 
machines. Funny thing though, it has also 
given a boost to turntable sales! Buyers who 
see and appreciate the advantages of the 
CD player, but for a variety of reasons don't 
want to get one right now, upgrade their 
turntable. Coincidentally, there has been a 
boost in cartridge sales. 

For those who've joined the rush to CD, 
it seems they then find deficiencies else- 
where in their systems and some are coming 
back to upgrade amplifiers and speaker sys- 
tems. The occasional customer does it all at 
once! 

The introduction of CD has made the 
designers and manufacturers of other 
equipment in the hi-fi stable re-examine 
their products. As a result, amplifier speci- 
fications have been pushed to yet new 
heights as has the performance and features 
of things like cassette decks. Prices are 
dropping, too. Amplifiers with unprece- 
dentedly low hum, noise and distortion fig- 
ures will become commonplace in the next 
year. They'll have to, just to match the per- 
formance of CD players. 

Yamaha's new range of control preamps 
and power amps - C40/M40, C60/M60 and 
C80/M80, are a case in point. They boast 
vanishingly low distortion, hum and noise 
figures well below that achieved by many 
previous systems and the peak output levels 
necessary to cope with the compact disc. 
Actually, Pioneer was one of the companies 
to lead the way in new amplifier technology, 
with their A-8 amplifier (and lower - 
powered siblings) featuring 'nested feed- 
back loop' distortion -reducing circuitry. In 
years gone by, you'd pay six months salary 
for the sort of performance now offered. 

The way ahead here is fairly clear - fea- 
tures and performance will go up, but prices 
will come down. But how far is it really nec- 
essary to go before the real benefits stop 
and the sales gimmicks begin? At an engi- 
neering conference last year, Professor 
Edward Cherry of Melbourne's Monash 
University ably demonstrated that it is im- 
possible for listeners to distinguish between 
systems with markedly different distortion 
levels once the distortion is down to thou- 
sandths of a per cent. 

Some manufacturers now offer specia- 
lised 'equaliser' controls on their amps - 
designed to compensate for the deficiencies 
of your listening room. These arc not new, 
by any means, but were previously offered 
mainly as a separate component. It remains 
to be seen whether equaliser controls will 
become an issue with the hi-fi buyer. 

Cassette decks have improved markedly 
in performance over the last year or two and 
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CD for the car? Next move for CD players Is to put them in the car. But vibration presents a technical 
problem with mistracking. Sony have solved that, they say. This Is their CDX-5 in -car CD player, released 
at the US Chicago Electronics Show in June. Who knows when we'll see it here. 
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August release. Marantz Is releasing their CD -84 compact disc player this month. It features an infrared 
remote control 'commander' and a 24 -track programming facility. Expected retail price is $899. 
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Amps for the digital age. Sansul's new crop of amps feature 'X -balanced' circuitry to obviate problems 
with ground -related distortion. The amp circuitry is balanced from input right through to output. The B-2301 
here delivers 300 W/ch. at 0.003% THD and has a signal-to-noise ratio of 120 dB, Sansui claim. 

in addition, now offer 'music search' and 
control features rivalling those on the most 
sophisticated (and expensive) compact disc 
players. I-Icre too, prices arc coining down 
while performance and features are going 
up (see the ETI reviews of Nakamichi's RX- 
202 auto -reverse cassette deck. April '84 
issue. and the Aiwa F990. July '84). 

It's quite clear that CD will have little 
effect on cassette deck sales. Until, that is. 
someone releases the play -and -record com- 
pact disc. And that might be closer than you 
think. 

Digital recording (known also as 'PCM' - for 'pulse code modulation') for the 
domestic market is still in its infancy. At the 
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Something really new. There are very few 
record/replay digital audio machines on the 
market at present. This machine might 
represent the 'face of things to come'. It is a 
low cost digital PCM recorder that uses 5W/í' 
computer floppy disks on which to 
record/playback. Thus it has the advantage 
over compact disc, but it can only 
accommodate about 20 minutes per side. 
Compusonic of the US released it at the June 
Chicago Electronics Show this year. Who 
knows where it will lead? 

moment, it's for the well-heeled, dedicated 
audiophile who's into recording. But a 

recent development in the US might just 
change that. A firm called Compusonics 
demonstrated at the Chicago Electronics 
Show in June a digital audio recorder that 
uses computer floppy discs as the record- 
ing/playback medium. Could be an interest- 
ing new direction. 

VCRs - Japan winning 
Video cassette recorders are alive and well 
in the market place. Model -wise, the manu- 
facturers are going the traditional way - 
evolving' in two directions, upmarket and 
downmarket. Prices are edging down while 
features are being retained or enhanced in 
the lower end of the market. At the top 
end, sophisticated features and functions 
are appearing at regular intervals. Stereo 
sound, however, was only cautiously 

11 

released by a few manufacturers, probably 
owing to the impending introduction of 
stereo/dual-channel sound for TV stations. 
Hi-fi video has also been cautiously 
released, but now that the stereo question 
has been more or less settled, we'll see a 

rash of models with 'hi-fi' stereo sound. But 
laserdisc is hanging pregnantly round the 
wings. 

Meanwhile, a few firms are offering add- 
on units that dramatically improve the 
sound on older model VCRs as well as 
providing pseudo -stereo. 

Manufacturers estimate there are about 
50 million consumer VCRs in use in the 
world. They predict the product will he 
popular for several years yet. About 95% of 
all machines are made in Japan. Philips 
VHS VCRs sold here are made by Sharp. 

Heavy promotion and aggressive market- 
ing are given as the keys to the success of 
the Japanese. They first develop the basic 
product carefully and take an evolutionary 
approach to improvements. Thus, consum- 
ers are encouraged to buy new models as 
the additional features meet their needs 
(like infrared remote controls, hi-fi sound, 

Laserdisc - when? 
We have seen some five releases of laservi- 
sion here in as many years. And it's still 
waiting in the wings. Pioneer's history of 
attempting to launch the product here reads 
something like a mirror -image of Nellie 
Melba's farewells! Full marks for trying, 
though. 

The confusion over standards in video- 
disc, the high introductory price compared 
to competing products (which would 
include swimming pools) and the sophistica- 
tion of the technology has probably held the 
consumer at bay. As the sophistication of 
other consumer electronics products grows 
and grows, it shouldn't be too long before it 
approaches laserdisc, at which stage public 
acceptance should rise to meet it. The com- 
pact disc, the latest crop of VCRs and the 
home computer, all well -accepted items 
now, should contribute to the acceptance of 
videodisc. But just when that's going to 
happen is the $64 million question. 

The play -only facility of laserdisc is seen 
as a possible drawback, but it's been no bar - 

DON'T LET YOUR DINGLE-DONGLE DANGLE IN THE DIRT 
The irrepressible Sir Clive Sinclair (British consumer electronics whizz more famous 
than Dick Smith and with a knighthood who has actually designed and manufactured 
products for sale), has the US computer market on a string. 

Or maybe it's that he's stringing them along. 
At the Chicago Summer CES this year, he showed off his QL (for 'Quantum Leap') 

home computer. He had just four on display, securely locked under plastic covers with 
just the keyboards showing. 

Interested trade buyers were reportedly impressed by price and performance. But 
they didn't notice, and the Sinclair sales staff were omitting to mention, the little 
dingle-dongle hanging on a wire string out the back of the machine. Packed in there 
was the ROM Sinclair's engineers couldn't fit inside the case. Tsk, tsk. 

28 -day multi -programme programming 
etc). The consumer is not forced to buy 
through rapid obsolesence. Philips made 
this mistake with their V2000 system in 
Europe, and paid for it (see accompanying 
panel). 

rier to CD. The market relationship 
between audio cassette recorders and 
record/CD players should be mirrored in 
the video market between VCRs and video- 
disc. But the question is, will it? And if so, 
when? 

AH SO. HONOURABLE FOE 
The Dutch electronics giant, Philips, has admitted defeat and bowed to 
the rising Sun. Having Invented the world's first domestic VCR over a 
decade ago, Philips has had to bow to the might of Japanese tech- 
nology and marketing. It is now selling Japanese -made (from National 
Panasonic) VCRs in Europe in direct competition with its failing V2000 
system. They've been selling VHS VCRs, made by Sharp, In Australia 
for almost the past two years. 

When Philips launched its V2000 domestic VCR system In Europe in 
1979, it had damn near 100% of the market. The Japanese "video 
home service" (hence, VHS) came in late two years after them and rap- 
idly stole 70% of the market (Beta came later still and only got a minor 
share there). 

Philips' V2000 market share dropped to around 2% by last year so 
they went to Matsushita (National Panasonics' parent) last December 
and got a quarter million VHS machines to sell in Britain as a stop -gap. 

Philips' factories in Austria and West Germany are currently assem- 
bling Matsushita VCR kits prior to tooling up to make their own compo- 
nents. 
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The picture here is from a British advertising billboard! 
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Home computers -a 
shakeout? 
The home computer market is going 
through a bust overseas. The giant Warner 
Brothers' Atari home computer division has 
hit hard times and laid off over a thousand 
workers and pulled in the reigns heavily 
over the past nine months. Texas Instru- 
ments' TI -99/4, dubbed the `Ti-tanic' by 
some sections of the industry, is no more 
and TI has had to close plants down. Tan- 
dy's TRS-80 MC -I0 Color Computer lasted 
less than six months in the market place 
before they had to start `sale-ing' it out at 
around a quarter its introductory price. 
Commodore's VIC-20 will be discontinued 
but had a dream run of around five years. 
The C64, popularly voted the best home 
computer in a magazine reader survey con- 
ducted in the US and Europe earlier this 
year, dominates the marketplace and cer- 
tainly has the most prolific support from 
'outside' software and hardware add-on 
producers. 

The signs of what happened in the CB 
market shakeout a few years back - savage 
price competition, followed by rapid model 
run -out, then steeply falling sales - are all 
there in the bottom end of the home com- 
puter market at the moment. 

The industry has a buffer, however. The 
bottom end of the home computer market is 

HOME COMPUTERS: 
SHAKEOUT OVER? 
According to Atari's Australian distributor, 
Futuretronics, the company has lifted its 
March sales figures for home computers 
to more than double its December '83 
sales. 

Atari's US market share in December 
was reported as 11.6%, but it rose to 
23.2% in March. Futuretronics says that 
Atari and Commodore now account for 
almost 70% of the under -$1000 US home 
computer market between them. So it 
looks like the shakeout is over. 

The closeout of opposition manufactur- 
ers, allowing a degree of stability to 
return to the market, is the reason for 
Atari's lift, according to Futuretronics' 
Managing Director, Peter Alper. 
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Into the serious stuff. Atari's push Into 'serious' computing in that no -man's land between the bottom -end 
'toys' and the upmarket business machines is their 800XL. It features 64K of memory, thousands of 
programs available and the disk system option runs the popular CP/M operating system. It's also a NSW 
Education Dept. preferred computer. 

"BREATHE INTO THE BAG, SIR" 
Controversial US hi-fi equipment designer, Bob Carver, has pulled another of his 
now -famous shrinking tricks. 

He first shrunk the monstrous hi-fi power amplifier to the volume of a couple of 
house bricks with his M-400 'cube'. This product used his power -switching 'magnetic 
amplifier' technique that delivers power output only when the input signal demands it. 

In this way he eliminated the huge heatsinks and heavy transformers necessary in 

conventional hi-fi power amp designs. The M-400 delivered 200 watts per channel. 
At the Chicago Summer CES in the States this year, he produced a beer -can sized 

stereo amp that delivers 200 watts per channel! Carver says he did it to prove that the 
technology exists. 

Dubbed the 'Cubelet', he will not be selling it because he says it will cost at least 
US$1000 and be a throw -away item if anything went wrong. The components are 
nested together inside a metal case and potted with resin. Apart from that, here, the 
law wouldn't believe it. 

"But officer, I didn't have the volume wound up past 2r 

4 
Get behind the wheel. Video games are 
alive and well, led by CBS-Colecovision. 
The popular Colecovision games unit can 
be turned into a racing car cockpit with this 
add-on "Turbo" module. 

The game's graphics 
really puts you behind 

the wheel at Indianapolis. 
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Pioneer's extraordinary second generation Compact Disc Player is here. 

Time flies. Only 18 months ago, 
the hi-fi world was stunned by Pioneer's 
Compact Audio Disc player. Its laser and 
digital technologies introduced near - 
perfect stereo sound reproduction. 
"How will they top that?", they asked. 

With the extraordinary new PD 70, 
Pioneer's second generation Compact 
Disc player. 

We started by making the compact 
disc player more compact. The PD 70 
loads horizontally (not to mention auto- 
matically), making system mounting 
much more practical. 

The PD 70 is also an incredibly 
stable compact disc player. Comprehen- 
sive internal damping and robust 
construction means the PD 70 won't 
"skate" during operation. 

The PD 70 is more intelligent too. 
Its memory can be programmed to 
repeat tracks up to 10 times and that 
programme can be interrupted or 
amended at any time. 

The PD 70's 16=`bit" Digital Binary 
Display is the most sensitive and 
versatile metering system yet devised. 

It breaks signal values down into 6dB 
increments - and switches to a `peak 
metering" mode at the touch of a button. 

And, because all of the displayed 
information is both sourced and 
expressed digitally, the PD 70 can claim 
to have the most accurate metering 
display system available. 

The PD 70's specifications speak for 
themselves: Dynamic range has been 
improved to 95dB. Signal-to-noise ratio 
has been improved to 95dB. T.H.D. is 
down to 0.004%,1kHz. 

Compact Disc has taken the next 
step. Pioneer's new PD 70 gives you music 
that is virtually distortion free, and laser 
technology means that your music need 
never deteriorate. 

Pioneer's PD 70 means simply better 
stereo sound; a step closer to musical 
perfection. 

In our opinion, that's always worth 
waiting for. 

PIONEER' 
Leads the world in Sound and Vision. 
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Smart electronic 
com..nents for 

you next challenge 

i 

Maybe you're not preparing Australia III for 
the next cup challenge, but if you're an Australian 
manufacturer you are well aware of the international 
competition that you face. Their strategy and 
techniques to drive you out of the race will be very 
crafty indeed. 

Perhaps you're wondering, "What could electronics 
really do for my product?" Up to this point, you've got 
by very nicely with conventional solutions. But just 
for a moment, think about the benefits you could offer 
your customers. If you build a unique product that 
has intelligence and is better suited to your market 
requirements, your product could stand head and 
shoulders above the rest. 

Now, if you have considered electronic solutions 
before, but your production manager and technical 
advisors have said it's just not feasible to pay for the 
development of specialist electronics, then things ' 

have changed. 

PHILIPS 

i7&Et L f;1R . t 
Our catalogue of 200.000 products, in conjunction 

with our local design laboratories, offer options 
and solutions to Australian manufacturers. We offer 
"hybrid technology" using discreet chip components 
with, standard or custom designed, integrated circuits. 
A specialist design group and factory right here in 
Australia can quickly give you a unique customised 
electronics package. Something very difficult for your 
competitors to copy. 

Take the lead. Don't wait for your competitors to 
make a dash for the line, because you can win the 
tactical battle and carry off the prize. 

Philips Elcoma are keen to join your crew. 

Phone us in: 
Sydney 427 0888 Melbourne 542 3333 
Adelaide .243 0155 Perth 277 4299 
Brisbane 44 0191 

04~61/64comia,/;1~sizii- 

Electronic 
Components & 
Materials 

PHILIPS 
TAW P001-253 
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A keyboad genius. Lowrey's Model G100 'Genius' electronic keyboard instrument is claimed to be the 
forerunner of a completely new generation of electronic musical instruments. It offers ten voices, from 
piano to synthesiser, plus cartridge software.to give you differing style or rhythm formats. A 20 W amp is 
built-in. 

really chock full of 'toys'. Once the boom 
'trendy/curiosity' phase is over, and it seems 
imminent, then the 'useful' computers will 
find their place as virtual 'tools' in the 
home. Consumer spending will move up-' 
market once again. That's already started to 
happen, in fact. Those machines in the 'no - 
man's land' between the $99-$299 toys and 
the $2000+ business machines are enjoying 
strengthening sales at present. They're no 
toys and it's the 'educated/aware' consumer 
buying them for self -education, wordproc- 
essing etc. Many are second -time buyers 
upgrading from a toy they've dabbled with 
over the past year or two. 

The industry is only just beginning to tap 
the vast education market and this will he 
another chink in its armour against' the 
shakeout at the bottom end. 

What else? 
The next product area slated to make big 
inroads in the home electronics scene is - 
electronic musical instruments; keyboard 
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instruments in particular. Electric/ 
electronic home organs and pianos have 
been around for yonks. But they have trad- 
itionally been big -buck items, the purchase 
decision always riding behind the second 
car dishwasher/pool etc. 

Digital electronics, advances in tech- 
nology and mass production have dropped 
the prices and dramatically upped the fea- 
tures while allowing the development of a 
broad product range. It's the sane old story 
that's happened with every other sector of 
the consumer electronics market. 

The 'toys' appeared about 18 months 
ago, pioneered by Casio (tile calculator 
people) and Yamaha. Roland, big in the 
pro music scene, has produced both an elec- 
tronic piano and a synthesiser under the 
'magic' $500 price point, for example. 

Car sound, too, is getting ever more 
sophisticated while the prices are moving 
both tip and down market. Car CD players, 
fondly test -marketed by Philips. National, 
Mitsubishi et al, will likely make a real 

appearance in the next twelve months. 
Meanwhile, top -of -the -range car radio/ 

cassette players get evermore features and 
better in performance. Pity the cars don't. 

Stereo/dual-sound for television looks 
likely to give 'the box' a long -deserved shot 
in the arm. (See article elsewhere in this 
issue). At present, the cost of stereo TV sets 
launched onto the market is high. But, ini- 
tially at least, importers/manufacturers are 
looking to sell them as 'second or 
replacement' sets. The current models fea- 
turing stereo with hi-fi sound are all top -line 
products, with a host of other sophisticated 
features accounting for the high prices. 
Later, lower -priced models with fewer fea- 
tures will sport stereo sound. Conversion 
units are available for some existing sets, 
but are relatively costly and this is not seen 
as a significant market (or maybe they don't 
want it to be!). 

Personal hi-fi products - Walkmans, 
'ghetto blasters' and the like - have rapidly 
found their market since being introduced 
over the past two years and it's all fallen 
rather flat. No significant new develop- 
ments are on the horizon so it seems this 
line of products is ripe for innovation. But 
what? 

The question 
The question is now, will the market point 
the way ahead or will the industry find 
something to excite the market? It seems to 
us that the ball's in anybody's court. He 
who serves first will win the service, no 
doubt. 

e 

Digital -age speakers. The Danish -designed Jamo 
speakers feature a unique bass -reflex design with 
the port venting around the woofer rim. The model 
1702 is shown here. 



HOLD IT! 

315 PCB HOLDER 

300 
BASE 

ADD A HEAD 
5 INTERCHANGEABLE 
HEADS tilt, turn and 
rotate, then lock in 
any position. 

303 STANDARD HEAD 

The top selling head, it has jaws 2'8" 
(63.5mm) wide which open 21/4' 
(57.2mm) The tough yet gentle 
nylon jaws have a satin finish to 
improve grip 

Anywhere you want it... 

SCOPE PANAVISE 

Work holding system 
with Interchangeable 
heads and bases. 
1O TAKE A BASE 

NOTE 300 & 305 CAN BE SCREWED DIRECT TO BENCH 
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300 305 380 336 

312 
TRAY 

380 VACUUM BASE 

Moving the black -tipped lever arm attaches 
the Vacuum Base instantly with a firm grip. 
without marring, to smooth non -porous 
surfaces 

300 STANDARD BASE 

Holds all regular PANAVISE heads and 
Circuit Board Holders. The patented load 
control knob and exclusive split -ball feature 
have a range Of tension which permits 
moving of work to any position desired 

336 UP/DOWN CONVERTER BASE 

An attachment for the 325 Up/Down 
Positioner giving the additional dimension of 
variable height (14" or 355mm) 

305 LOW PROFILE BASE 

The Low Profile Base has all the tilts, turns 
and load control features as in the Standard 
PANAVISE base Only 2':' (64 mm) high 
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315 366 337 376 

315 CIRCUIT BOARD HOLDER 366 WIDE OPENING HEAD 

(Extra Arms Available) 
Holds p.m. boards any shape and 
size to 12" (304mm) wide (including 
the S100) exactly where you want 
them - flat. vertically, or any angle in 
between, when used in a PANAVISE 
base 

Opens a full 6" (152mm) with jaw 
width of 1/" (44 5mm) The 
contoured neoprene jaws provide a 

cushion over the steel law plates to 
gently yet firmly hold delicate items 

337 FIXTURING HEAD 

Permanent fixturing for production 
line assembly or repetitive repair 
work can be designed and bolted to 
this head easily with its six slots and 
bolt holes. The flat ground surface is 
5 %" (137mm) in diameter 

376 SELF -CENTERING HEAD 

'Extra Wide Operating Head) 
Double Action Jaws Allows last 
opening and closing 
Large Capacity - Opens to a lull 9" 
Reversible Jaw Pads - Flat one side 
Fits all PANAVISE series 300 bases 

HERE ARE SOME TYPICAL COMBINATIONS 
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AVAILABLE FROM: 

N.S.W. . 

Geo. Brown & Co 
Pau)s Merchants 
Scruttons P/L 
D.J. Coúlter 
J. Blackwood 
A.E. Baker 

-VICTORIA - 

Radio Parts GroUp (03) 329 7888 

(02)519 585'5 
(03) 

(02) 709 2311 .... `-° Geo. Brown & Co .-,(03) 419 3986 

(02)6670511 Ellistronics a (03) 602 3499 

(049) 67 1455 . _ `. 
Ames Agency (03) 328 3001 

(02) 609 0030 0 

(02)621 0044' 
-TASMANIA 

G.H.E. Electronics , Hobart 342233 - a 
WESTERN AUSTRALIA 
Atkins Carlyle (09) 2 

OUEENSLAND 
L.E. Boughen & Co (07) 3691277 
Fred Hoe & Sons (07) 277 4311 
Delsound . - (07)229 6155 

SOUTH AUSTRALIA 
Gerard & Goodman 
Protronics 
A.J.F. Electrical Dist. 
Graphic Electronics 

L ton 316533.. _ 

77 0511 - ' 

.(08j2232222 
-(08) 2123111 
(08)269 1244 
(08)426655. 

- SCOPE 
BOX 63 NIODRIE, 
VIC . 3042 
TEL.: (031338-1566 
Tt.X: AA38318 



 

coup 



of Lieutenant ikon. 
A ed 20. 

When you talk to Geoff Wilson about his 18 months in the Army you can't help but 
feel he's a young man who's come a long way in a short time. 

Already he's graduated from Officer Cadet School, Portsea, with a commission as a 
Lieutenant. And already he commands an Infantry Platoon of thirty men. 

It's a tremendous responsibility. Especially for a 20 year old. But as Geoff says, "You get 
enormous satisfaction from using what you've learnt in your training to help bring out the best 
in your team. And in achieving results together." 

"Obviously situations which I haven't had experience in crop up all the time. And that's 
when I have a real responsibility to myself and my men to make decisions based on sound 
knowledge rather than guesswork. As a result you constantly find yourself learning and 
mastering new skills.. And that's a challenge I always enjoy accepting. You really begin to 
realise your full potential and believe in your ability." 

"I suppose you might say my decision to take on a career as an Army Officer is my 
personal `military coup'." 

"It's hard to visualise another career as exhilarating, varied and satisfying. Or which 
provides as many opportunities to be recognised and rewarding for a job well done." 

"Think about it carefully. I know I did before joining!" 
Armour, Artillery, Engineering, Survey, Signals, Transport, Infantry, Intelligence and 

Aviation are just some of the fields open for you to enter. 
If you're aged between 181/2 and 23 on the first day of the month in which the course 

commences (or up to 25 with a degree or diploma), have your HSC or equivalent, (at a level 
acceptable to the Army), 
and think you have what 

For more information post coupon to GPO Box XYZ, it takes to pull -off your in your Capital city. Sydney 2195555, Newcastle 25476, Wollongong 286492, Albury 552248, Lismore 216111, own military coup, contact Canberra 822333, Melbourne 6979755, Geelong 21 1588, 

your nearest Army Careers Bendigo 438008, Ballarat 311240, Brisbane 2262626, Townsville 724566, Adelaide 2121455, Perth 3256222. 
Recruiting Centre or fill Hobart 347077. Launceston 311005. 

in the supplied coupon. 
There are two 

courses per year. 
Applications close mid - 
March for a July entry 
and early August for 
a January entry. ` 
A 101161.,1 I,. r-Gorrd Revrun111y n.,* a I M.,. v. 

Name 

Address 

Ethic. Sul. 

Pnstcol1e Phone 

Officer. ' A lng profession. 
All enquiries treated in confidence. IN.S14.nP.11 
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Imagine a stereo television 
with more features than MGM. 

The last bastion of mono sound 
has fallen. 

Stereo has come to television 
with stereo films, stereo concerts, 
stereo sports broadcasts. Even the 
weather will soon be in stereo. 

Just one thing before you buy 
your stereo TV Don't only listen to the 
sound; look at the picture. 

Philips and only Philips have 

the famous Natural Colour picture to 
match the Natural Stereo sound. 

Stereo is lust the tip of the 
iceberg. Each Philips stereo set is 
a treasure trove of new features, 

accompanied by a dictionary full of 
new terms. 

IIW SPATIAL STEREO. 

While the kids are hogging the 
front of the screen you can sit to one 
side and still hear perfect stereo. 

The Philips amplification system 
electronically enlarges the stereo 
effect spreading the sound 
throughout the room 

III ENHANCED SPATIAL MONO. 
The stereo you have when you're 

not having stereo. Of course at first many 
TV programmes will still be in mono 

But this Philips invention separates 
the sound signal by frequency into 
two groups and pumps each group 
to a separate speaker. Dramatic sound, 
even in mono. 

11W VST. 

It doesn't stand for Very Simple 
Tu i ng, but it could. 

Every Philips Stereo Television is 
°retuned to all mainland capital city 
channels. But tuning for places where 
frequencies are different, or to tune a 
VCR is as easy as pressing a button. 

No more twiddling little wheels 
and knobs. This Philips system 
automatically searches the airwaves, 
finds a channel and then stores the 
frequency So every time you switch 
on it's perfectly tuned 

TELETEXT. 

Teletext is like a push-button 
newspaper. With Teletext you can 
receive pages of constantly updated 
information. And for the hearing 

FÁ-41 ._ 
We wanl von 
to nave !be best 

impaired, Supertext Subtitles on 
programmes can be received. 

Teletext today (buy it already 
fitted), or tomorrow (an optional kit 

can be fitted when you're ready). 

III FRINGE SWITCH. 
Out of town no longer means out 

of tune. 

For people living in Cringe areas 
which only get weak signals, a switch 
dramatically improves the reception 

by boosting the power of the signal 
once its received. 

lid BILINGUAL SWITCH. 
Here's a feature for the future. 

Already channels are gearing up for 

dual language broadcasts. 
When two languages are being 

broadcast, you'll be able to switch 
from what you'd normally hear to 
hearing the other language. 

11W> RGB. 

An invention which cleans up TV 
graphics making them crystal clear 
and razor sharp. 

Because now add-ons like 

video games, computers and Teletext 

avoid all the broadcast circuitry and 
plug straight into the high resolution 

picture tube. 

ILW EXTRA PLUGS. 
Plugs that mean that your Philips 

StereoTV will always be the state 
of the art. 

Use the Scart plug to connect 
either a VCR, videodisc, computer or 
hi-fi system to your TV. It is also vital 
for direct satellite broadcast reception. 

A DIN plug means that with one 
connection you can play TV sound 
through your hi-fi system. 

A headphone socket means 
that you can listen at a higher volume 
or to a different language, without 

disturbing the rest of the family. 

And yet another plug allows you 
to connect extension speakers, for 

even greater stereo sound separation. 

[1W REMOTE CONTROL. 
The whole shooting match is 

controllable from the most sophisti- 
cated remote control ever created. 

Everything from Teletext to 
bilingual selector to left -right stereo 
balance is incorporated into this one 
little box of tricks. 

THE BIG DECISION. 
When you come to buy your 

stereo TV do three things. First use 
your ears; can you hear Natural 

Sound° Then use your eyes; can you 
see Natural Colour? Finally use your 
head; does it have the features for 

today and tomorrow? 
Only Philips has all three. 

Philips stereo television. 

PHILIPS 
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STEREO TV SOUND 

Good sound cometh 
Says the minister 

sr": 
.01 

,,,r- 
w, 

It 1 

SOUND HAS ALWAYS been the poor 
cousin of TV. Conceived in a lo -fi world, 
the receiver industry has matured with 
tacky little speakers and more of a sound 
disaster than a sound system. 

But times, as Dylan said, are a -changing. 
Hi-fi stereo sound is now available on all 
but the cheapest music systems in Australia. 
Whether the music is pre-recorded or 
broadcast, we expect it to sound good. Even 
lowly AM radio is trying to improve its 
image with a new generation of wideband 
receivers on the market, and the promise of 

Jon Fairall 
stereo waiting in the wings. 

The sluggard in all this has been TV. In 
spite of a wideband FM sound signal TV 
audio still manages to sound as if it was 
recorded in a bathroom. One move to over- 
come the problem has been to link the pro- 
gramme sound with a stereo FM radio 
transmitter in a so-called simulcast. Such an 
approach works well, but it is expensive, 
both in financial terms and in terms of spec - 

J 

trum usage. 
A far more sensible approach is to record 

and transmit the original programme 
material in stereo and try to pursuade TV 
receiver makers to pay some attention to 
audio design. 

Recently there have been signs that these 
moves are all taking place. A number of TV 
sets have appeared in recent times with 
good quality speakers mounted in well - 
designed enclosures; albeit small, but it is a 

start. And at long last, stereo TV is a 

reality. 

But not on the ABC 
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STEREO TV 

THE 
SOUND 
THAT 

SURROUNDS 

The Philips KR 863 Stereo TV. This model is typical of the new generation of television set that 
has been released within the last year or so. As well as exceptional video qualities which result In 
a fine resolution, high brightness picture, it also offers tremendous audio potential. 

In the standard mode it has twin outputs capable of delivering 10 W RMS into 8 ohms. However, 
there Is provision for sending the audio to an external amplifier, and thus the integration of the TV 
into a hi-fi unit, where it would form part of a total entertainment centre. 

The idea of the entertainment centre is that all the typical domestic electronic components 
should be compatible with each other, so that the TV, VCR, record player, and cassette deck can 
all be played through one amplifier and one set of speakers. To get around the limitations imposed 
by the programme material, the KR 863 has the ability to synthesise stereo when receiving mono 
transmissions. 

Well be reviewing this TV set in next month's issue - don't miss it! 

In the beginning 
The first experimental transmissions were 
made, predictably enough, by the Japanese 
national brodcaster NHK, in 1978. Other 
countries have been playing with the idea as 
well. In 1981 the West German broadcaster, 
IRT of Munich, began transmissions using a 

system totally different from the Japanese. 
The BBC have also developed a system of 
their own. 

With so many different systems compet- 
ing on technical, political and financial 
grounds, it has been impossible to develop 
an industry -wide set of standards for the 
implementation of stereo TV sound. The 
big standards committees like CCIR and the 
EBU seem content to sit on the fence until 
the dust settles a bit. 

In Australia, a decision has been made to 
adopt the German system. In December 
1983 Michael Duffy, the Minister for 
Communications, announced that his dep- 
artment was prepared to undertake the 
licencing of two -channel sound transmission 
that conformed to the standards laid down 
by the Germans. They seem, on the basis of 
present knowledge, to offer the best per- 
formance characteristics of the competing 
systems. 

The choice that had to be made was 
between the Japanese and German systems. 
The BBC system, called sound on syncs, 
was probably the most technically sophisti- 
cated, and probably offered the greatest 
potential for development, but it was ruled 
out of court as being too difficult to 
implement. 

The Japanese system is called FM/FM 
multiplex. Essentially, it involves a double 
system of modulation in which the original 
carrier is modulated by a second sub - 
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carrier. Tests carried out overseas seemed 
to show that the second sub -carrier was 
badly affected by multipath distortion and 
had a considerably worse signal-to-noise 
ratio. (About 10 dB, in fact). 

The third alternative, the one selected for 
Australia, is called the dual carrier method. 
It seems to have significant advantages over 
the other systems. Proponents say it is easy 
to graft onto an existing system, it offers 
identical performance on both channels, 
and most important of all, it is cheap for 
both broadcaster and consumer. 

The dual carrier system 
To understand how the system works, con- 
sider the construction of a typical TV chan- 
nel in Australia. The channels are 7 MHz 
wide, situated in 'bands' in the VHF and 
UHF regions of the spectrum. Within the 
channel, all the components have the same 
relative positions so that we can express the 
frequency of the various components with 
respect to the bottom edge of the channel. 

On this basis, the most important ele- 
ment in the channel, the vision carrier, is 
situated at 1.25 MHz above the 'bottom' 
channel edge. It is amplitude modulated by 
the luminance information, the sync pulses 
and a number of other carriers. All this 
requires 5 MHz of sideband, so if nothing 
further were done we would need a 10 MHz 
wide channel to accommode both the upper 
and lower sidebands. However, there is no 
need to transmit one sideband, since the 
same information is contained in both of 
them. This is the rationale behind single 
sideband radio. 

However, the single sideband approach is 
not viable in television, since it involves a 

sharp filter to attenuate one sideband while 
leaving the other intact. Unfortunately, it is 
impossible to design a filter without creating 
some phase distortion in the roll -off region. 
This is not a problem in radio, where the 
low frequencies carry very little informa- 
tion. But in TV it is disasterous, since the 
low frequency video signal is where most of 
the picture information is transmitted. 

The answer is to compromise between 
the two systems. The lower sideband is 
attenuated by a filter, but not too sharply, 
and not at a rate that induces phase distor- 
tion into the upper sideband. In practise, 
this means that all the upper sideband, the 
picture carrier, and about 1.25 MHz of the 
lower sideband, get transmitted. The sys- 
tem is known as vestigial sideband 
transmission. (to page 33) 

2 3 4 

FREQUENCY MHz 

5 6 7 

Diagram 1. Make up of Australian TV channels. The channel 'bottom edge' is at far left. The vision carrier is 
at P, the Colour carrier at C, and the two sound channels at S1 and S2. The curve shows the relative strength 
of the average video signal modulation. 
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TREVOR EVANS - 
General Manager 
Highly experienced in electronics 
component parts, sales and 
supply. Entered the industry in 
Britain with Electronic 
Engineering qualifications before 
representing major companies, 
such as RIFA, STC and 
PLESSEY in Australia, marketing 
connectors and semi -conductors . 

for 17 years. 

PETER STEEL 
Impressive track record in the 
industry since he gained college 
qualifications in Electronics and 
Communications. From 
Purchasing Officer in Mining and 
Manufacturing, spent 11 years 
with AWA and EMI in electronics, 
and a further 9 years with RIFA 
as a'sales representative before 
joining Ace Electronics. 

. , d11 
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. . Reliability and expértise 
en customer service 

i 

LES SHORT . 

- After gaining trade qualifications. - 

spent 12 years as a service 
technician and manager. Put this 
practical and theoretical insight' ' . 
to good use with PLESSEY and 
UTILUX in sales representation 
for 14 years before coming to 
Ace Electronics. - 

L 

NARELLE BOWER 
Hails from Dubbo and; post 
studies at a metropolitan 
business college, gained 3 
invaluable years experience in 
customer liaison with an import, 
manufacturing and distribution 
company as a Secretary and 
Administrator. 

Ace Electronics was formed to meet the specialised needs Of the 
electronics industry in Australia today. We live in exciting times of 
potential growth, where automation and sophisticated data collation 
retrieval and control have an increasingly important role inbusiness 
management at all levels. 
With the Australian economy showing signs of recovery, today's 
industries demand distributors with a wide knowledge of available . 

technology, a comprehensive stock of components, prompt delivery 
efficient service and keen prices. . 

You, our customer, can only benefit from our ability to fulfil these ' demands now and in the future: 

! 
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SUE TINYOW 
A Sydney Accountancy student 
with already more than 4 years 
experience with import and 
export companies in the 
electronics industry. Handles 
Ace Electronics extensive stock 
control and other computerised 
systems like a veteran. 



A iiew name behind the top electronic products in Australia: 
AceElectronics = established to bring the latest electronic technology and components of world industry leaders' to your fingertips. We already represent Robinson, Nugent , Fairchild, Taiwan Liton and Dowty (IECL and have 'orders placed initially for over orie million devices.. - 

But that's just the start. Negotiations with other international component manufacturers are increasing our 
'impressive inventory - arguably the largest offered by any single supplier in Australia. Details -of these new 
agreements will be released immediately they are finalised. . 

Our financial resources ensure that our service to the electronics industry in Australia will be long term. We're 
here to. stay. You can count on it. Whether your particular need as a designer or engineer is a micro -chip from 
Maryland or an actuator from Albuquerque we can save you time, and money. Our on-line warehouse and fully - 

computerised stock and accounting system puts a comprehensive choice óf electronic components and . computer pro -ducts from world-wide manufacturers on your doorstep, backed by staff who are fully familiar with - 

the latest American, European and Asian advances. 
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INDIRECT PRINTED 
CIRCUIT 
CONNECTORS 
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Features' 

-S 

iTOB/NSON 
!/GENT, /NC. 

NEW LEADLESS CHIP CARRIER SOCKET 
To accept new generation of memory devices Lid incorporates heaisink. 
which occupy minimal PCB area. Positive polarization and keying. - 

Open design allows maximum thermal 
performance and easy testing. 

TAIWAN LITON 
ELECTRONIC CO. LTD. 
Manufacture a large range of high quality, 

_ low cost LED products. 
Including discrete LED indicator lamps -single and 
dual numeric displays, dot matrix displays, clock 
displays and other customer designed products. 

Designed to conform to BS9525F0004 
and DIN 41612 Types B and C 
Inlaid gold on contact zone 
Twin cantilever socket contacts 
Flame retardant and solvent resistant 
polyester mouldings 
Full or partial contact loading available 
Choice of contact finishes 
Pre -tinned solder terminals - standard 
on pins, optional on sockets 
Premating earthing contacts available 
0.6 mm section PCB terminals 

Mechanical Endurance: - (engaging and separating) 
Up to 500 operations with 1.9 pm gold 

- ° C ° 

ACE ELECTRONICS PTY. LTD. 
69-75 Reservoir Street, Surry Hills, NSW 2010, 
Sydney Australia I 
Telephone (02) 211 1144 Telex AA75160 ACESYD 

AN ALL AUSTRALIAN COMPANY (Inc. in N.S.W.) 



FAIRCHILD 
ONE OF THE WORLD'S LEADING 

SEMICONDUCTOR MANUFACTURERS 

Ii-l 
r \/ 

CMOS CIRCUITS DIGITAL CIRCUITS LINEAR CIRCUITS 
MOS MEMORY MICROPROCESSOR TRANSISTORS 
DIODES CHARGE COUPLE DEVICES HYBRID CIRCUITS 

FAIRCHILD 
A Schlumberger Company 

ACE ELECTRONICS PTY. LTD. 
69-75 Reservoir Street, Surry,Hills, NSW 2010, 

Sydney Australia 
Telephone (02) 211 1144 Telex AA75160 ACESYD 

AN"ALL AUSTRALIAN COMPANY- (Inc. in N.S.W.) 
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In IDC Connectors, RN gives you "The Choicer 
Nobody can match the 2,187 choices 
that RN offers in IDC Flat Cable 
Connectors! Surprised" Many people 
are But, If Robinson Nugent hasn't got 
it, you probably don't need it. Whatever 
you do need in IDC Flat Cable Connectors. 
you are safe in making RN your choice. 
There are 2.187 chances that we have 
it oft -the -shelf, ready for delivery today 

Advanced manufacturing techniques 
make it possible to once our IDC 

Connectors very competitively and 
assure you of consistent prompt delivery 
And every single IDC Connector in the 
RN line intermates with other major 
suppliers Whatever you are now using- 
you now have the "RN Choice' 

ROBINSON NUGENT PTY LTD 
(intorporereo M Now Soule Wei.$) 

Check the wide variety of RN IDC Connectors. 
SOCKET CONNECTORS: Two pin grid 
options available (Standard .1' e .r and 
new backplane .1" x 21. 

HEADER CONNECTORS: Partial and 
fully shrouded types 

LOW PROFILE HEADERS: Fully 
shrouded and unshrouded types 
TRANSITION CONNECTORS: Available 
with both staggered pin pattern and new 
space saving dual -in -line pattern. 

"D" SUB MINIATURE CONNECTORS: 
Popular all plastic versions, both male 
and female types. 

CARD EDGE CONNECTORS: Variety of 
mounting options including slotted and 
through hole flange. 

CABLE PLUGS: Available with strain 
reliel and retaining clips for rugged 
applications. 
CABLE: Five styles available: standard 
grey, color coded. ground plane. yround 
plane with drain and shrouded jacketed. 

OPTIONS: Strain reliefs. polarizing keys. 

lock and ejection latches and mounting 
hardware are available options for RN 
IOC products 

RN offers many unique 
advantages. 

State -of -the -an plating technology 
minimizes use of gold. reduces costs 

Two contact options: economical 
phosphor bronze or beryllium copper 
for maximum reliability 

Compatible with MIL -C-83503 specs 

Semi -automatic terminating equip- 
ment cuts assembly costs. 

Available worldwide thru local 
stocking distributors 

Robinson Nugent 
P.O. Box 429, Epping, N.S.W., 2121. Telephone: (02) 8752566. Telex: 70962 



Vestigial transmission has a number of 
advantages. Firstly it reduces the bandwidth 
required for the channel to a satisfactory 
7 MHz. As a bonus, it also concentrates sig- 
nal power in the low video frequencies 
where the most important video infor- 
mation is located. 

The upper sideband, as already men- 
tioned, contains all the luminance infor- 
mation necessary for the creation of a 
monochrome picture. The colour inform- 
ation is carried on a sub -carrier at 5.68 MHz 
from the channel's bottom edge. The 
sounds information is also on a sub -carrier, 
located at 6.75 MHZ from the channel 
edge. 

The German system involves placing an- 
other carrier at 6.992 MHz from the channel 
bottom and then decoding it in exactly the 
same way as the 6.75 MHz carrier. What- 
ever else may be said of it, this way of doing 
things ensures that the two sound signals 
have exactly the same characteristics. 

Both the sound carriers (called Sound 1 

and Sound 2) are frequency modulated, the 
maximum deviation being 75 kHz. The 
bandwidth of the baseband signal is 40 Hz 
to 15 kHz. Sound 1 is transmitted at a level 
13 dB below the picture carrier. Sound 2 is 
20 dB down. This difference in level reflects 
the fact that both sound carriers are crow- 
ded into the top of the channel, and care has 
to be taken to stop the second sound carrier 
from interfering with the adjacent channel 
higher in frequency. 

The processing of the two sound signals is 
done in an entirely conventional way. The 
only difference is that additional circuitry is 
needed for the second IF strip, the audio 
detectors two -channel decoding and 
amplifiers. 

The demodulated picture carrier infor- 

STEREO TV 

mation is available at the video detector. 
From here it is fed to the various sections 
for processing. The sync separator seizes 
the sync pulses, the video amplifier the 
luminance information and the chronra am- 
plifier the colour information. The sound is 
picked off by two resonant circuits, the 
traps. 

Since the sound carriers always have a 
constant relationship to the picture carrier, 
they will 'beat' with it in a constant manner, 
irrespective of the channel of reception. For 
Sound 1, this is 6.75-1.25 MHz = 5.5 MHz. 
For Sound 2, this is 6.992-1.25 MHz = 
5.742 MHz. By tuning the traps to these 
values it is possible to select both carriers, 
and then to further select and amplify them 
in IF amplifiers. 

In order to obtain the baseband sound 
signal it is now necessary to demodulate the 
output of each IF stage, just as in a radio. 
Usually this is done by a ratio or quadrature 
detector. The output from the detector can 
then be fed to the stereo matrix decoder. 

The matrix encoding of the signal is nec- 
essary because the stereo signal is not sent 
as left (L) and right (R) channels, but as 
(L+R) and R. This is done so that mono 
receivers can still receive the full sound 
system on the first sound carrier (L+R), 
thus retaining compatability. These two sig- 
nals are fed into the matrix where the 
appropriate subtraction is done to derive L 
and R. 

One of the main advantages of this way of 
doing things is economics. Stereo transmis- 
sion is simply an add-on to existing equip- 
ment and facilities. In the domestic receiver 
it means no more than the inclusion of a few 
components. (But that's not the same as 
saying that stereo TV sets will be cheap). 
The commercial television stations have 
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... AND THE US GOES ONE BETTER 

Diagram 2. Detecting the dual carrier sound sys- 
tem to produce stereo or dual -channel sound. 

THIS MONTH, television broadcasters in the US plan to start transmitting stereo 
sound. But the technology they're going to use will be quite different to the Japanese, 
British and German systems (the last of which has been adopted here). The US 
system will allow no less than three channels of sound to be transmitted - two 
channels for stereo and a third channel for separate audio programming, such as a 
foreign language. 

In addition, a noise reduction system will be employed to improve the signal-to-noise 
ratio on the sound channels. This will be a system from the Massachusetts -based firm 
of dbx which makes noise reduction systems for hi-fi equipment (tape recorders in 
particular). All US TV manufacturers will have to take a licence under patents to dbx. 
This, along with the different technology, is hoped to shield the manufacturers against 
heavy foreign competition. 

In the US system, the normal sound carrier signal will convey mono sound (R+L) 
that can be received by any of the existing 130 million sets. A sub -carrier will provide 
the extra information needed to produce stereo sound (left and right), rather like the 
Japanese approach. A second sub -carrier at a much higher frequency provides for the 
third audio channel. This channel can carry complementary commentary to the stereo 
programming in another language, for example, or sound dubbed from a foreign film. 

The twin sub -carrier system, transmitted in the space originally allocated for the 
mono sound carrier, caused problems of background hiss and whistle. By treating the 
two added sub -carriers with a modified version of the dbx noise reduction system, 
developed to reduce tape hiss, the problem is overcome. At the transmitter, quiet 
sounds are made louder before being broadcast so that they stand proud of the 
background mush. A 'mirror' circuit in the receiver cuts them back by the same 
amount, so losing the mush. 

leapt at the chance to increase their appeal 
and in the first six months of licencing, the 
Department of Communications has lic- 
ensed five stations: Channel 9 in Sydney, 
Melbourne and Perth, ATN 7 in Sydney 
and WIN 4 in Woollongong. 

The public broadcasters have been a bit 
more conservative. Both the ABC and the 
Special Broadcasting Service (SBS) are 
acquiring the equipment necessary to rec- 
ord two -channel sound, but government 
sponsored restraint, and concern about the 
standards adopted, has made them hesitant. 

The SBS, of course, has a special interest 
in stereo because of the possibility of 
becoming the world's first multi -language 
transmission channel (as well as the world's 
first multi-lingual, if you see the difference). 

The dual carrier method of stereo broad- 
casting gives a worst -case cross -talk figure 
of 40 dB, according to the Department of 
Communications. While not spectacular by 
modern hi-fi standards (compact disc 
players are quoting 80 dB these days). it is 
sufficient for the job the SBS require of it. 
Thus it would be possible to use one chan- 
nel for an original programme voice track, 
and the second sound channel for an Eng- 
lish translation. Current SBS policy, how- 
ever. is that this would be limited to foreign 
language documentaries. French film buffs 
can relax. 
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And wave goodbye to the competition. 
Presenting the Shugart 712. Our new 

5.25" half -height 10 Mbyte Winchester. 
It's high performance compact that 

redefines reliability. So much so, it outdistances 
all other half -height Winchesters. 

For starters, it runs at an MTBF of 
20,000 power -on hours. That's 60% longer 
than other drives. 

And it's roomy. With 10 Mbytes of 
formatted storage. 

Plus four -point shock.and vibration 
mountings, for a very smooth ride. And 
rugged enough to withstand up to 40 G's. 

The 712 is based on 3370 flexure 
technology, bringing mainframe horsepower 
down to size. 

And our new, low -mass head design 
complete with pre -amp is standard equipment, 
too. This makes flying height more uniform. 
And data integrity a given. 

All this was made possible by our 
venture group approach. A specially chartered 
engineering and manufacturing team that 

- 
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makes sure the bugs are out the 
first time out. 

And we make sure they have everything 
they need. Like the $40 million investment we 
made in capital equipment. 

Which includes more progressive 
assembly lines. Class 100 clean tunnels. Even 

a more advanced spindle motor. 
In short, everything you need for single - 

user personal computers. Intelligent work- 
stations. And, down the road, multi -tasking 
software. 

You won't have to reinvent the wheel 
every time you want to redesign, either. 
Thanks to our 1600 controller with built-in 
SCSI. Plus the drive level interface standard. 

So test drive the 712 today. Or its 5 

Mbyte version, the 706. 
Contact your local Warburton Franki 

office and find out how a little drive can take 
you a lot further. 

Shugart 
Right from the start. 

Warburton Franki 
A DIVISION OF THE ANI CORPORATION LTD (INCORPORATED IN NSW 1 

ADELAIDE (08) 356-7333 BRISBANE (07) 52-7255 HOBART (002) 28-0321 
MELBOURNE (03) 795-9011 PERTH (09) 277-7000 SYDNEY (02) 648.1711 

AUCKLAND N.Z. (09) 50-4458 WELLINGTON N.Z. (04) 69-3016 



SMPTE CONFERENCE REPORT 

The Bosch 
FGS 4000. 
A video 
graphics 
machine 
on display 
at the SMPTE 
conference. 
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Conference Conflict 
THE CONFERENCE was devoted to a 
discussion of the new technologies that 
will affect the production of film and tele- 
vision in the near future. One of the 
major themes to emerge was that the fight 
between film and electronic techniques 
continues. 

Much was made of the increasing flex- 
ibility of video gear. Ray Mobsby from 
the BBC gave an account of experiments 
his organisation has been conducting on 
replacing film units with video. It seems 
that while the lightness of video gear is a 
positive boon to cameramen, there were 
many complaints, particularly about the 
amount of noise they generate. 

To counterpoint the arguments of the 
video enthusiasts Eastman Kodak rolled 
out some of their new to -light film stocks 
that offer an extraordinary ability to film 
in ultra low light. The point was made, 
and emphasised by some stunning visual 
presentations, that film has a far greater 
flexibility and higher definition than video. 
For instance, a contrast range of 400:1 is 
average for the latest generation of film, 
but video can only manage 50:1. A 35mm 
film frame contains 4.9 million pixels, ver- 
sus the few hundred thousand on broad- 
cast television. Even the proposed high 
definition TV standards would not ap- 
proach these figures. 

On the other hand, video has a far 
greater capacity to generate special effects 
and graphics than film. A number of 
speakers demonstrated the versatility of 
new animation and graphics generating 
machines. Highlights of the show were the 
Bosch FGS 4000 and the Fairlight Video 
Synthesiser. Doug Harrison from Bosch 

The Society of Motion Picture 
and Television Engineers 
(SMPTE) held their first inter- 
national conference in Sydney 
recently. Jon Fairall reports. 

showed a demonstration tape produced on 
the FGS 4000 that featured some remark- 
able colour graphics. It demonstrated to 
any remaining doubters that these ma- 
chines will become an indispensible tool in 
the advertising, music and TV industries. 

Even in this area though, film has some 
remarkable abilities. Peter Parkes, the di- 
rector of Oxford Scientific Films, showed 
off some of the remarkable effects he has 
achieved by filming the very small, the 
very fast and the very slow. It turns out 
that it is possible to fool all the people all 
the time, as his work on Pink Floyd's 'The 
Wall' and Ken Russell's movie 'Altered 
Stats' has shown. 

The enfant terrible of the movie indus- 
try, Gareth Brown, was also out in force 
with his latest invention. He calls it the 
Skycam, and it consists of a camera, with 
associated guidance and control systems, 
suspended from wires. The idea is that the 
four suspension wires are run through pul- 
leys attached to the highest extremities of 
a sports ground, e.g: the tops of flood 
light towers or grandstands. By winding 
the appropriate wires in and out the cam- 
era can then be guided to any point in the 
stadium, at any height up to almost the 
level of the pulleys. The length of the 
wires is controlled by motors which are 
themselves controlled by a microprocessor 
responding to a joystick control. The pro- 

130:440M 

cessor is also used to control servo motors 
on the unit that keep it steady and control 
pan and tilt. A demonstration tape pro- 
duced on the Skycam showed that, inspite 
of the Heath Robinson-ish sound of the 
invention, it does, in fact, add a quite 
striking view to sports coverage. 

Other speakers at the conference looked 
at some of the changes that will be affect- 
ing Australian TV in the next few years. 
Satellite transmission occupied a lot of at- 
tention, as did Teletext and associated text 
transmission systems. 

Ted Thomas, General Manager at ATN 
7, underlined Australia's contribution to 
the development of practical broadcast 
systems with a catalogue of achievements 
over the last few years. The Racecam sys- 
tem is probably the most spectacular. 
Racecam is a camera mounted in a racing 
car, together with associated transmission 
equipment. It has been successfully trans- 
planted to the US where the CBS network 
now use ATN expertise in this area. An- 
other area where considerable advances 
have been made is the use of helicopters. 
especially as mobile relay stations. 

Mr Thomas said that the single most 
pressing problem which management of 
TV stations could give to engineers was 
the development of a storage method for 
films and videotape. He said that the 
amount of space needed for storage of the 
accumulation of years of transmission ma- 
terial was becoming a major financial bur- 
den on TV stations around the world. 
What we need, he said, is the ability to 
store an hour's worth of programme ma- 
terial on something no bigger than a credit 
card. 
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A Walking, 
Talking 
Robot 

n 
4111==9:61, 

Dennis Lingane 

An apple for TOPO? 
The robot is controlled 
through a computer 
interface and infrared 
transceiver system 
(spaceship -looking thing 
at far left). Software for 
Apple II is only available 
at present. 

MANY YEARS AGO, a machine such as 
TOPO was only seen in the movies or was 
controlled by huge banks of computers. 
With the incredible increase in technologi- 
cal know-how the machine of the year 2000 
is now with us - or is it? 

TOPO is a computer -controlled robot 
costing around $3000. That puts paid to the 
affordable part. But then that's only one 
aspect. And it might change if production 
increases. 

After all, we are always being told how 
calculators and computers are now a frac- 
tion of their original price. When the hand 
calculator came out it had addition and sub- 
tration and cost well over $300. 

Now the calculator has trigonometric 
functions, displays letters of the alphabet, is 
as thin as a credit card and is solar powered. 
And it costs less than a night at the movies. 

If the robot technology is refined at the 
same rate then we may see an affordable 
robot by 1990. 

But back to the present. TOPO is the 
offering and unfortunately it really isn't 
much more than a big electronic toy - 
although that could change if the inventors 
keep working on it. 

Rocking on 
TOPO has a new system of movement 
which consists of two wheels which sit at an 
angle of 30 degrees to the horizontal. This 
new system is called Andromotion. A novel 
idea which certainly works efficiently. It 
enables TOPO to turn on the spot or turn 
through any desired angle. 

The only problem with a robot having 
wheels is that your home must have ramps 
between all levels so it can visit all the 
rooms. This is a fault in all robots that use 
wheels as transportation. 

But this style of wheel is certainly a lot 
more reliable and efficient than that used by 
previous robots which had wheels like shop- 
ping trollies and usually went where they 
wanted to, rather than where you wanted. 

The sloping wheels enable TOPO to turn 
on the spot and very accurately at that. But 
there is a problem with forward and back- 
ward movement. 

When moving forward TOPO has no 
front wheel for balance so it has a tendency 
to rock backwards and forwards. This 
unsteady movement is TOPO's main weak- 
ness. However, it is only a prototype prob- 
lem and will most probably be fixed in later 

models. 
Even though the rocking movement is 

only slight it stops TOPO from carrying 
objects. We had visions of it fetching coffee 
for the office staff, but most of the coffee 
was spilt on the floor so we eventually had 
to fit TOPO with flippers. 

However, Androbot has found a way 
around this. Put the drink in a can - and 
our editor agreed, nodding happily at the 
thought of a Fosters for morning tea. 

The TOPO hand is shaped to carry cans; 
in fact, in Chicago at the Electronics Show 
last year BOB (the most intelligent member 
of TOPO's family) was able to waddle to a 

special fridge, collect a cool drink and bring 
it back. 

Theoretically, TOPO can do the same 
trick but you'll need to buy the special 
Androbot fridge. 

TOPO is a friendly creature. When you 
turn it on it answers by repeating its name 
four times, followed by a big hello in a 

southern accent. 
On the top of its head is a switch pad. 

This is for when you do not have a comput- 
er. It allows TOPO to behave like a radio 
controlled car. When you press the button 
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At the moment this computer -controlled 

robot isn't much more than a big 
electronic toy. It doesn't wash 

windows, but it is a programmer's 
dream come true. Promised 

add-ons will make it less of a 

gimmick and more useful. 

7 

Il 

Above. The electronics slots inside the robot's body. 

The guts of the matter. At left is the founder of Androbot Inc., 

Nolan Bushnell, who started the giant Atari company. 
He's with BOB (for Brains On Board), TOPO's 
up-market sibling. 

Traction system. The unusual drive system puts the wheels 

/ at 30° to the horizontal, giving exceptional lateral stability. 

at the front of its héad it pronounces the 
word 'forward' and commences forward 
motion. 

When pressing the left and right buttons 
TOPO pronounces the corresponding word 
and turns in the correct direction. To stop it 
you press the rear switch and it says 'stop' 
and comes to a halt. 

TOPO can also combine the three major 
functions, forward, left and right, together 
so that it arcs to the left or right. 

You might think that is a rather expen- 
sive way to do nothing significant. It is from 
these basics that TOPO can do more of the 
type -cast robotic chores. It is true that on its 
own ít doesn't do much and ít is more like a 

radio controlled car. However, when you 
plug it in to your computer the world is your 
oyster. 

Speak to me 
At the moment TOPO only runs on an 
Apple II with 48K of RAM, using the Super 
Serial card with an RS232 interface. But 
programs will soon be available for the 
Atari and Commodore computers. 

When plugged into a computer TOPO 

can say anything you want. It does this with 
a phonetic alphabet which it uses to analyse 
what you typed in. 

This format has its faults. To say a word 
like psychiatrist TOPO must read it as "sy 
ky uh trist". This is no different to most 
voice synthesisers. The problem will arise 
when ordinary people want to use the 
speech facility. They might find it rather dif- 
ficult to find the set of letters which makes 
the right sound. 

Androbot has come to their aid, to a 

degree, by including several tables of the 
correct letter sequence so you can create the 
right sound. These tables will be vital to the 
novice user of voice synthesisers. 

The advantage of using phonetics is that 
TOPO is multilinguial. It can speak in many 
languages such as French, German, Span- 
ish, Italian, Chinese, Japanese and Arabic. 
No matter where you are in the world 
TOPO will 'parlez-vous'. 

TOPO can be programmed using a lan- 
guage called TOPOSOFT. It is very similar 
to Logo but was originally developed as a 

FORTH -based applications program. It 
adheres very closely to the FORTH -79 

standard, and was written to be easy to 

transfer to other computer systems. 
If you want TOPO to move fifty centi- 

metres forward then you type in '50 FWD'. 
If you want it to turn 117 degrees to the left 
then type '117 left'. Simple, isn't it? 

Whole statements can be strung together 
by placing spaces in between each com- 
mand. You can name such procedures, then 
every time you call the name TOPO will go 
through that procedure. 

Commands such as GET -POSITION and 
SET -SPEED can give the programmer a 

great deal of control over TOPO. The com- 
mands can test for which switch is being 
pressed on its head, test to see if TOPO is 

talking or not, and so on. 
Applications which TOPO is capable of 

include teaching in an educational situation, 
going to the bar and getting a drink, escort- 
ing guests to the dinner table and vacuum- 
ing the floor. 

That's some of the things that TOPO can 

do, but what can't it do? 
Well, he can't wash windows, but who 

wants to? 
In brief, TOPO is not ready for the aver- 

age home user, as indeed the average home 
user is not ready for TOPO. And neither is 
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their home, unless it has ramps instead of 
stairs. TOPO cannot travel between rooms 
of different levels which do not have ramps 
joining them. 

Its arms are not really capable of carrying 
unusual or heavy objects. Its batteries only 
last several hours before they need recharg- 
ing. And it has a voice synthesiser which 
requires a lot of patience to get it sounding 
just right. 

A gimmicky toy? 
With its faults some might think that TOPO 
is an overpriced toy. 

But it is cute looking, good with kids and 
has all the patience in the world. It is the 
programmer's dream come true. It is light 
and can be carried from room to room. 

Special devices will eventually be built so 
that it can carry heavy or unusual products. 
In fact, there is a robot trolley that fits to its 
back for carrying shopping; this also 
steadies the robot in its rocking and rolling 
during motion. 

It might need some refining but what 
could you expect from a world -first that so 
far the world has only seen in science fiction 
movies? 

Wasn't the Apple first considered to be a 
millionaire's toy when it first came out? 
The fact that this robotics company is 

headed by the US electronics industry's 
leading entrepreneur, Nolan Bushnell, 
(who started Atari in a garage in Silicon 
Valley and then sold it a few years later for 
$27 million to Warner) is an indication that 
this company has the talent to convert 
science fiction to reality. 

Bushnell himself admits that his robots 
are a bit of a gimmick now. But he promises 
that new add-ons will follow to make them 
less of a toy. 

These add-ons will be for TOPO and its 
big brother BOB. BOB has a microproces- ; sor on board so that it doesn't need to be in 
constant sight of an infrared remote control 
module. 

I leave you with a quote from the manual 
(due to its length some of it has been omit- 
ted): "In 1950 science fiction author, Isaac 
Asimov, published a book called 'I, Robot'. 
In the introduction Asimov stated that the 
major manufacturer of robots would be in 
existence in 1982. 

"He was right about the date, but not 
about the name. Our name is Androbot Inc, 
not US Robot or Mechanical Men Inc. 
There is, however, a major difference 
between the two products - we are real 
and so are our products. Robots are just 
science fiction. 

"So allow us to welcome you to a new era 
Home, Jeevest TOPO with the special carry cart. - the Age of Androbotics." 
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INSTRUMENTS 
The mix-mag facility, unique to 

the BWD 821, enables you to get a 
10 times magnification of any 
proportion of the trace from 0% to 
80% simply by pulling and turning 
a knob. 

Normal x10 magnification is 
Incorporated and the trace can be 
expanded to x100 using the mix- 
mag function to provide facilities 
similar to a delayed sweep CRO 
but without the complexity. 

The mix-mag facility can be 
used to magnify each line to 
examine teletext, sync pulse or _Superb value ... Just $850 video signals of VCRs, television 
receivers or studio equipment. 

THE INNOVATIVE AUSTRALIAN 
BWD's Model 821 oscilloscope is a dual -trace unit with 50 
MHz bandwidth, 1 mV to 20 V per division sensitivity and a 

special `mix-mag' expanded trace tunction 
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821 50MHz MIX-MAG 

Plus Tax 

Other features of the BWD 821 
include: a 7ns rise time from 5 
mV/div., 2Ons/div maximum 
sweep speed, 75MHz triggering, 
TV line and frame triggering 
selection, bright trace with 6kV 
EHT and internal tube graticule. 

Two 100MHz probes are 
Included, a xl and a x10. High 
sensitivity vertical amp inputs 
enable low level signals to be 
viewed, such as from tape 
recorder heads, pickups and 
microphones, etc. 

The BWD 821 is suited to use in 
communications, industrial control, research and 
development, video and 
microprocessor applications. 

Designed and manufactured In Australia by 
BWD Instruments Pty. Ltd. 
PO Box 325, Springvale, Vic 3171 
Miles Street, Musgrave, Vic 3170 Australia 
Phone National (03) 561 2888 Telex 35115 International 613 561 2888 

For further Information on the BWD 821 or any instrument in the BWD range, please contact: - 
Vic. (03) 561 2888 Hid. (07) 369 1277 W.A. (09) 277 7000 
N.S.W. (02) 684 1800 S.A. (08) 268 2766 Tas. (002) 23 2842 

* * * ASK FOR OUR FREE COMPREHENSIVE CATALOGUE * * * 
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ANALOG MULTIMETERS 
The SX 120 and SX 220 are 

quality analog multimeters 
designed and manufactured by 
the Soar Corporation. 

The SX 120 is a compact 
economical 5 function pocket 
model, whilst the SX 220 is a 

9 function, 20 Kf2/V VOM with 
added features such as overload 
protection, continuity buzzer and 
a facility for temperature 
measurement using an optional 
temperature probe. 

With an ABS plastic 
housing the high quality, core - 
magnet type meter movement is 
protected from shock and the 
elements as well as being free 
from the influence of outside 
magnetic fields. 

See these and others in 
the Soar instrument range at 
your nearest L&H Sales Centre. 
With nearly 100 Austialia 
wide, there's bound to be one 
near you. 
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Budget Book What an offer! Purchase any 3 of the famous 
BABANI electronics books shown below, and 
receive a fourth title from this special selection 

Bonanza, absolutely FREE!* Don't delay - the great BABANI 
Bonanza applies only while stocks last. 

50 SIMPLE LED CIRCUITS - BOOK 2 

EF346B 54.95 
Fifty useful circuits and applications using the LED 
to complement Book 1 (ETI Book Sales No. 

E0108B). Includes diode tester, unijunction LED 
flasher, car voltage probe, SCR tester, fuse tester. 

52 PROJECTS USING IC741 

DF386B S3.95 
Projects include remote thermometer, servodriver, 
rev counter for petrol and diesel engines, voltage 
amplifier and a record amplifier with bass boost. 

POPULAR ELECTRONIC PROJECTS - BOOK 1 

Buy3 - get 1 free 
MULTI -CIRCUIT BOARD PROJECTS 

DF063B 36.75 
All circuits are based on one specially designed pc 

board. Recommended to the less experienced hob- 
byist. , 

DF060B $6.95 Pr,.0" ,\ 
A collection of the most popular types of circuits .. f4 ik 

and projects to Interest most electronics construc- 
tors. The projects cover a wide range. 

SOLID-STATE NOVELTY PROJECTS 

CF043B 54.95 
A number of novelty projects using modem ICs 

and transistors. Includes a musical instrument 
played by reflecting a light beam with your hand, 
water warbler for pot plants, music tone generator, I c;,P 

LEDs and ladders game, touch switch, c:,;(°, 
electronic roulette wheel, etc. 0.e' 

at - 
ELECTRONIC GAMES 

CF040B 55.95 
How to build many Interesting electronic games, 
using modern ICs. Covers both simple and com- 
plex circuits for beginner and advanced builder. 

More great books on 
pages 130, 131 

\\i 

50 CMOS IC PROJECTS 

EF080B $5.95 
Projects include multivibrators, amplifiers and oscil- 
lators, trigger devices and other special devices. 

O Simple LED. oputar 
irculta ectronk 
ook 2 ircuits 

ook 1 

CMOS IC 
'feat. 

Q 

Simply fill out the reply -paid card insert and send to: 

ETI Book Sales, 
140 Joynton Ave, Waterloo NSW 2017 

All phone enquiries: (02) 663-9999, ext 242 

'Please note preference for free book on reply -card. We will try to supply the title indicated - but 

no guarantees can be given. 
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Four award winning models to choose from. 
microbee really is "meeting the 
challenge of change" with two ROM 
and two DISK based models, each 
guaranteed expandable to any level. 
From arcade games through to word 
processing and business management, 
you can choose the level of 
development to suit your needs. 
Tomorrow looks equally bright for 
microbee owners .... with new 
technology and advances .... with 
reports and literature on néw 
software and peripherals .... and 
with training courses fOr each level of 
development. 
HI RES Economy Green Screen Monitor 

XI 

.....,..-: .+ 

16K 'Educator $449 
Now with WORDBEE! 
The microbee Educator is specifically 
designed for the education market 
and has been chosen by NSW, 
Western Australia, Queensland and 
the Australian Schools Commission 
as a computer for use in schools. 
microbee Educator boasts high 
quality graphics and sound effects 
capability, exceptional performance at 
a realistic price plus powerful 
software designed for Australian 
curriculum needs. 

32K Personal 
Communicator $499 
microbee's top selling portable 
computer now features: 
Telcom 1 firmware WORDBEE, 
Microworld BASIC, machine code 
MONITOR, ADM -3A terminal 
emulation, self -test in 28K of ROM 
with 32K of CMOS battery backed 
user memory, high resolution PCG 
GRAPHICS, SERIAL AND 
PARALLEL I/O ports, 
programmable cassette interface and 
direct monochrome video output. 
A vast library of educational, 

entertainment and utility software 
is now widely available. 

Microworld BASIC supports 
full high resolution graphics, 

colour if required, music, 
I/O data can be directed 

at will and best of all, 
MW BASIC is a 

breeze to program 
yourself. 
The low cost 

BEEMODEM can be added enabling 
your microbee (via your phone line) 
to communicate with other 
computers worldwide! 

Software and your 
microbee 
Whichever microbee model you 
choose there is a vast and growing 
array of software to use with it ... . 

some built-in and included in the 
price of your computer. Games and 
family entertainment, education 
programmes, communication, 
information systems, personal and 
business finance, word processing and 
much, much more. 
Ask at your microbee Computer 
Centre for the current range of 
software included with each model or 
ask for the catalogue of "Software 
Available". 

Options and 
Peripherials. 
Advanced "State of the Art" 
peripherals and options are available 
to interface with your microbee 
such as: 

microbee HI RES Economy 
Green` Screen Monitor ... $149.50 

Adjustable Monitor Stand .... $19.95 
BEEMODEM $149.50 
microbee MB80 Dot Matrix Printer 

Parallel $399.00 
Seriel $449.00 
(Includes cables) 

microbee High Resolution Anti Glare 
Ergonomically Designed 
Amber Screen Monitor $249.00 



Now with Dynamic ' A M 
to meet today's user demands 

64K Advanced 
Personal Computer 
(with Single 400K Disk Drive 
and all manuals) $1,595 
The microbee 64K Advanced Personal Computer 
with a Single 400K Disk Drive is the ultimate 
configuration for the serious enthusiast. 

It is supplied `bundled' with world class software 
such as CP/M, MICROSOFT BASIC, 
MULTIPLAN, WORDSTAR and a powerful 
library of support programs. Comprehensive user 
manuals are also supplied. No wonder this model 
microbee is regarded as the most powerful and 
best price/performance computer in its class. 

microbée 128K 
(with Dual 400K Disk Drives 
and all manuals) $1,995 
Designed for the serious home and small business 
user, the package consists of the microbee 
with 128K of dynamic RAM controlled 
by the proven Z80A processor plus 
a dual 400K disk drive, with the 
increased power more 
sophisticated programs can 
be executed including a 

whole host of bundled 
software for word 
processing, terminal 
emulation and 
communication with other 
computers worldwide, spreadsheet 
analysis and networking. 

microbee 128K 
Computer with 

Dual Disk Drive 

microbee computer centres 
I Pattison Ave, 
Waitara 2077, N.S.W. 
Phone (021 487 2711 

729 Glenferrie Rd, 
Hawthorn 3122, Vic. 
Phone (031 819 5288 

141 Stirling Highway, 
Nedlands, W.A. 
Phone (09) 386 8250 

Cooleman Coon, 
Weston A.C.T. 2611. 
Phone (0621 88 6384 

151 Unley Road, 
Unley 5061, S.A. 
Phone (08) 272 1384 

455 I ogan Road, 
Stones Corner, QId 4120 
Phone (071 394 3688 

Koala Crescent, 
West Gosford 2250. 
Phone (0431 24 2711 

Authorised Dealers in:- 
NSW: Carlingford, 
Coifs Harbour. Concord. 
Hurstville. Lismore. 
Sydney. 
QUEENSLAND: 
Townsville, Cairns, 
Milton. 

VICTORIA: 
Melbourne. 

SOUTH AUSTRALIA: 
Adelaide, Edwardstown, 
Port Lincoln. 
WESTERN 
AUSTRALIA: 
Mount Tom Price. 

TASMANIA: 
Launceston 
ACT: 
Belconnen. Weston. I A 

AbanHcard 
welcome here 
DIRECT ORDERS 
PHONE (021 487 2711 
TELEX ÁA72767 

APPLIED 
TECHNOLOGY 
RETAIL PTY LTD 
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 AUSTRALIAN 
IMPORTERS 

CLIFF AUDIO CONNECTORS 
S2 SERIES 6.5MM NYLON 
INSULATED SOCKETS 

r l 
* MONO & STEREO TYPES 

AVAILABLE 
* BREAK, MAKE OR SINGLE 

CONTACT CONFIGURATIONS 
(PC MT. -OPTION) 

* COLOURS: GREY,, BLACK, 
RED, WHITE, GREEN 

S6 series 3.5mm 
NYLON 
INSULATED 
SOCKETS gro 
* BREAK OR SINGLE CONTACT 

CONFIGURATION (PC MT -OPTION) 

6.5MM PHONE PLUGS 
SHATTERPROOF NYLON 
BACK COVER 

-----; 

* COLOURS: RED, BLACK, GREEN, 
BLUE, WHITE, GREY, YELLOW 

* MONO/STEREO AVAILABLE 

3.5MM PHONE PLUGS 
(SAME CONSTRUCTION AS 6.5MM 
TYPES) -Ye- 

-- - 

..1- 

THE CLIFF QUICKTEST 
FOR: 
* RAPID 

CONNECTION OF 
PLUGLESS LEADS 
TO MAINS 

* RAISED LID CUTS 
CURRENT FOR 
SAFETY 

* 240V @ 13A 
RATING 

* SPECIAL - 
$23.00 + 7.5% 
TAX 

DELSOUND PTY. LTD. 
1 WICKHAM TERRACE 
(CNR. WHARF ST) 
BRISBANE. 4000 
(07) 229-6155 TELEX AA44442 

A 
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YOUR BASIC TOOLKIT! 
Here are pretty well all the basic tools you'll need for constructing electronic projects. On the left (A) is a low-cost 20 watt continuous -heat soldering iron. In the foreground are 
long -nosed pliers (B), side cutters (C) and snub-nosed pliers (D). At top -centre is a 
"Tyrannosaurus" wire -stripping tool (E) - an extremely handy and time -saving device. To 
the left of it are two nut drivers (F -G) and to the right are four screwdrivers - two 
Philips -head types (H -J) and two flat -blade types (K -L). All you need add perhaps is a 
small drill and a 'hobby' knife. 
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[Soldering iron courtesy Altronics, Micron T2420; 

Wire stripper courtesy Jaycar, TH-1824; sidecut- 

ters and snub-nosed pliers courtesy Dick Smith 

Electronics, T-3205 and T-3565 respectively; 

other tools courtesy of local hardware store] 

STARTING ELECTRONICS 1 

Want to 'get started' in electronics? You've 
come to the right place! This elementary series 
shows you how to get into the fascinating hobby 
of electronics without the necessity of having 
mountains of money, unlimited time or a 

university degree. 

WELCOME TO the wide, wonderful world 
of electronics! Once you've 'dabbled' a 

while with a project or two and enjoyed the 
satisfaction of putting together a project 
yourself, and got it working, you'll be 

hooked. Join the millions of hobbyists 
worldwide. Electronics must surely rate as 

the world's biggest, most popular hobby. 
Virtually everybody employed in any aspect 

of the electronics industry either started out 
as a hobbyist - or is employed pursuing 
their hobby! 

Well, where do you start? For the begin- 
ner starting out in electronics (... good 
name for a series!) it can seem bewildering 
when you're confronted by a profusion of 
terms and phrases-seemingly like another 
language. How do you sort out a resistor 
from a capacitor, a transistor from a tran- 
sient, an electron from an electrolytic, or a 

printed circuit from a polypropylene capaci- 

tor? Well, that's our job. This series is 

designed to introduce you to the 'bits' and 
'how to' of electronics with as little pain as 

possible. You learn as you go. You can start 
by tackling relatively simple projects at 

first, learning how to use the tools as you 

proceed. 
Now that seems like the best place to 

start - with the tools. 

The soldering iron 
Electronic components are connected to 
conductors, tags, terminals etc, by solder - 

Roger Harrison 

ing. Solder is an alloy of tin and lead, mixed 
in the ratio, for electronic applications, of 
60:40. It melts at a temperature lower than 
the melting point of either metal alone, that 

temperature being around 188° .C. A solder- 
ing iron is used to heat the parts to be joined 
and melt the solder so that it covers the 

joint. The solder acts as filler and bonding 
agent, creating an electrical contact 
between the parts being joined and filling 
the irregular surface. 

To make a proper bond to the joint, the 

solder has to 'wet' the surfaces. 
As metals oxidise, or tarnish, on the sur- 

face as a result of being exposed to air, 'flux' 
is used to remove the tarnish. For electronic 
work this is composed of resin (sometimes 
spelt rosin), which is obtained from the sap 

of pine trees plus additives called 'activa- 
tors'. At soldering temperatures, the act- 

ivators decompose, liberating an acid that 
dissolves the tarnish faster than pure resin. 
Other fluxes are also made for non- 
electronic uses, usually sheet -metal work, 
copper and brass -ware manufacture. These 
fluxes are usually highly corrosive (such as 

hydrochloric acid) and must never be used 

for electronics work as even minute 
amounts rapidly corrode component leads 

and printed circuit board tracks. 
Solder for electronics work is made as dif- 

ferent gauge wires, most have a resin core 

along their length, some have up to five 
separate cores. 

The resin core melts before the solder 
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STARTING ELECTRONICS 1 

GET THE DRILL? 

. 
Mr 

A small, handheld 'mini' drill, having a chuck speed of 5000 to 10 000 rpm is handy for 
drilling holes in printed circuit (or 'pc') boards. Ready-made pc boards have pre -drilled 
holes so a drill is not essential to start with, unless you go 'the whole hog' with your 
projects and make your own boards. (We'll show you later). 

and flows onto the joint, wetting both the 
joint and the solder, excluding the air. At 
the same time the activators dissolve the 
tarnish on the surface, allowing the solder 
to flow freely and properly wet the joint. 
When the solder melts, the increase in tem- 
perature deactivates the flux, limiting the 
possibility of corrosion. 

Resin -cored solder is obtainable in a vari- 
ety of wire gauges. For general and heavy 
work, such as on sockets, chassis, switch 
contacts, etc, 16 gauge is suitable. For fine 
work on printed circuit boards, miniature 
components, etc, 20 or 22 gauge is best. It 
pays to have several different gauges handy. 
Experience will show which is the best 
under different circumstances. 

It is important to select a suitable solder- 
ing iron - after all, it will probably be the 
tool you use the most! A bewildering vari- 
ety of types and sizes are available. 

The most suitable rating for electronics 
work is between 15 and 30 watts. Irons 
below this rating generally do not have suf- 
ficient heat capacity, while those above 
have high tip temperatures that can result in 
damaged components and poor joints. Irons 
of the continuous heal type, that have rat- 
ings above 80 watts, are best for sheet metal 
work. Irons advertised as `universal' 
(mostly having a rating of 40 or 50 watts) 
should be avoided as they are usually too 
bulky for electronics work, particularly on 
printed circuit boards, and have too much 
heat capacity and high tip temperatures 
with the likelihood of component damage. 
The handle also usually gets too hot for 
comfort. 

Choose an iron which is comfortable to 
hold. As well as being light, the iron should 
preferably have a lightweight power cord to 
reduce drag on your wrist when moving the 
iron around. The length of the cord should 
be adequate - about 1.5 m to 2 m is a good 
length. 

Low wattage, continuous heat irons are 
probably the most widely used despite a few 

drawbacks. They are heated by a wire 
resistance element located in the barrel just 
behind the tip. 

Continuous heat irons are slow to heat to 
soldering temperature - they are usually 
left running continuously. This causes tip 
oxidation which therefore requires constant 
maintenance and fairly frequent replace- 
ment. These are minor drawbacks, how- 
ever, if you cannot afford a more expensive 
iron. 

Some irons of this type are obtainable 
with a temperature select switch in the han- 
dle. This usually doubles the power when 
needed to provide sufficient heat to make 
the occasional heavy joint. They are nor- 
mally used on the lower power position for 
routine soldering. 

Quick -heat irons operate from a low volt- 
age at a high current, usually supplied from 
a transformer, and take only a few seconds 
to reach soldering temperature. They take 
only a few more seconds to reach red heat if 
the operating button is held on too long! 

Quick -heat irons are made in two basic 
styles - the soldering gun and the low - 
voltage iron. 

Quick -heat irons are suitable for inter- 
mittent handyman use or applications 
requiring their large heating capacity. They 
are not recommended for general elec- 
tronics use, particularly on printed circuit 
boards, except perhaps for the 'mini' 
models. Quick -heat irons require some skill 
to control the heat so as not to damage com- 
ponents by overheating. 

Despite their limitations, quick -heat 
irons can be useful in an electronics work- 
shop. If you contemplate purchasing one 
make sure the transformer has an electro- 
static screen. 

Soldering guns have the disadvantage 
that the transformer in the handle tends to 
make them a little unwieldy, especially for 
prolonged use. 

Battery -operated soldering irons have 
become widely available, and these find 

application where power is unavailable or 
inconvenient to supply. These irons can be 
used where components sensitive to leakage 
currents (i.e: MOS devices, CMOS ICs, 
etc.) are employed, though the other types 
mentioned are OK provided the tip and/or 
barrel are earthed. 

Rechargeable nickel -cadmium batteries, 
usually contained in the handle, supply the 
current. They are not suitable for prolonged 
use. 

Temperature -controlled irons are made 
specifically for electronics work. They are 
unsurpassed for good soldering, conven- 
ience and minimum possible damage to 
components. They are more expensive than 
the other types but get one if you can afford 
it. 

The best 'general purpose' tip is a 
"wedge" or "chisel" shape with an edge 
about 2.5-4 mm wide, and a shaft about 
5-7 mm in diameter. 

We'll go into the subject of soldering and 
soldering irons in more detail in the next 
part of the series. 

Mechanical tools 
You'll need some tools to hold things, cut 
things, screw things and strip wire insula- 
tion. Not essential to start with, but very 
handy to have is some type of small drill, 
too. 

The quintessential mechanical tool for 
electronics construction is the sidecutter. 
Also called 'wire cutters', which also applies 

THE ANALOGUE MULTIMETER 

é . 

J -tir 
,.4 

These were the 'standard' test instrument 
for many years. Multimeters are used to 
measure the basic quantities involved in 
electronics - voltage, current, 
resistance. Analogue multimeters cost 
anything from as little as $10 to over 
$100. This Univolt model from Benelec 
Costs around $20. 
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SUPER BARGAINS AT MAGRATHS! 
NEW RANGE OF TRIO OSCILLOSCOPES 

- 

G7") r 
In9 

: 

#.. -wÁLt%y 

GREAT :.,. 
VALCIE 

CS -1022 
20MHz 
Economy and Style In an all -new workhorse 20 MHz 'scope. 

E 

CS -2110 , 

100MHz 
$2,86925 Tax 

A NEW STANDARD W 100 1a SCOPE PERFORMANCE 

High sensitivity I mV all the way to 100MHz. 

2nS/dry maximum sweep speed. 
Delayed sweep for partial waveform expansion. 
4 -Channels. 8 Traces with wide range of waveform display functions. 

Dual sweep functions 
Accuracy ±2% for precise waveform measurements. 
Bright. sharp, 150mm rectangular CRT(20kV). 
Push-button switches with LEDs for simplicity and reliability. t Guaranteed channel -to -channel time accuracy. 

& All position controls are on the front panel for operator convenience. S Optimum multi -clamping of video signals. 

$ 74635 T 

High sensitivity- I mV/div. 
150mm rectangular CRT(6KV) with illuminated innerfacegraticule. 
20nS/dly maximum sweep tot display of last changing signals. 

±3% accuracy for precise waveform measurements. 
Video clamping for reliable synching. 
Eight divisions of dynamic range. 

Ergonomic front panel layout 
Observation of Intensivity modulated signals. 

XY mode. 
Vertical signal output. 

SEMICONDUCTORS 
MEMORY 
TMS 4I 16 16K DYNAMIC 52.30 

174541 64 6415DYNAMK 57.76 

6416161161 2K X8 CMOS $805 
2732 3211 EPROM $7.75 

2516 16K EPROM 
dÓ7 2532 3211 EPROM 

MB8118 16KX 1 RAM 54 54 

MISC. SEMICONDUCTORS 
76477 SOUND SYNTHESIS 5423 
76488 SOUND SYNTHESIS 5423 

76489 COMPLEX SOUND GENERATOR $7,73 
TMS 4500 DYNAMIC RAM CONTROLLER $26.45 
TMS9929 VIDEO DISPLAY PROCESSOR $3613 
680111 '4338 

OPTO 
END 357 CC. 3"RED 52,13 

END 507 CA5"RED $1.73 

RND 807 CAB" RED $633 
MAN72A CA3"RED $1,73 

MAN74A CC. 3"RED $1.73 

MAN 8610 CA8'ORANGE $5.61 

MAN 8630 CA 8" ORANGE ± OVERFLOW 53.19 

MAN8650 GCB" ORANGE ±OVERFLOW $4.04 

MS131C CA3"RED 51.73 

116 CHROME BEZEL LEDREDnOR GREEN .90 
11.31 PHOTO DIODE $1.73 

11.81 PHOTO TRANSISTOR 51,52 

BPw50 PHOTO DIODES $1.73 

ME7121 VR LED $1.73 
MCA7 REFLECTIVE OBJECT SENSOR $532 

MCT8 SLOTTEDOPnCL LIMIT SWITCH 5230 
MCT81 SLOTTED OPTICAL LIMIT SWITCH $2.30 

2N5777 PHOTO TRANSISTOR -DARLINGTON .78 

MCP 3022 TRLAC DRIVER $2 06 
FCD820D OPTO COUPLERS '1.66 
MCC670 (6N 138) OPTO COUPLER 52.93 

MCT2 OPTOCOUPLER 51.04 

4N26 OPTO COUPLER '1.10 
5mm LEDs GENERAL PURPOSE REDiGREEN 

23 
MV549I RE D-REEN DUAL LED $331 

ARISTA ELECTRONICS 
TV -VIDEO ACCESSORIES - 

IPC. 
I PC. 

2 PCS. 

2 PCS. 

2PCS. 
DIN ',Intl, 

, PROBES MODEL 88100 DC to O = ONLY A LOW 
100MHz 
(suits all scopes) 

CS -1060 
40-60MHz 
A THOROUGHLY UPDATED DESIGN IN A 3 -CHANNEL, 

6 -TRACE SCOPE 

$3960 Inc.IL $1611 
Tax 

$1,71925'n` Tax 

3 -channel. 6 -traces using alternate delayed sweep. 

Extremely high sensitivity of I mV. 
Bright, sharp. autolocus 16kV CRT (12kV for CS -1040). 

Maximum sweep speed SnS/div (I OnS/ds for the CS -1040). 

±3% accuracy for precise waveform measurements 

Eight lull divisions of dynamic range. 
Vertical axis signal output. 
Video clamping. 
Delayed sweep can have zero delay enabling magnification of even the 

leading edge of a signal. 

FIGARO GAS SENSORS 
#81.2 # 813 ,13.46 ea. 

THIS W/YMOkLY! 
TGS APPLICATIONS i 
Combustible Gas -Leak Alarm 
Carbon Monoxide Detector 
Automatic Fan Control 
Fire Alarm (Detecting combustible gases 
contained in smoke) 
Air Pollution Monitor 

TGS FEATURES 
Long life. Sensors in continuous use for 8 years are still 
functioning normally. 
High reliability even when exposed to toxic gases. 
Detects low concentrations of Natural Gas, Carbon 
Monoxide and a range of toxic gases. 

#8I 2 General purpose combustible gas detection. 
Carbon Monoxide detection. High CO sensitivity 
enables most types of smoke to be detected. 

#813 General purpose combustible gas detection. 
Methane detection. High CH4 sensitivity makes 
it suitable for Natural Gas detectors. 

SUPER r 
BARGAINS ATS 

IM, GRATIiti A DRESS 

hAC/MAG/045 P 

Mailer phone orders add 2.00 up to 1 k,11r.1r k 15r,ó 'q5,, e,,lydtrsIii, heavV items onrequest 

ALL ITEMS INCLUDE S/TAX UNLESS STATED OTHERWISE. 

95)3 
Signed 

Please Charge my Bankcard Nom J 

Video Dubbing Kit 
For recording horn any 

video machine 
to any video machine. 

Krr INCLUDES: 
Video Cable 15m 
Audio Cable 15m 
RCA -UHF Adaptor 
RCA-BNC Adaptor 
RCA -35 mm Adaptor 
Cable Adaptor, 5PIN 
Plug to RCAJacks 
(W out) 

Books & Magazines. 
GREAT VALUE 

WE HAVE A LARGE RANGE OF MAGAZINES iN STOCK! 

FAIRCHILD 
Bipolar Memory Databook 
COS Databook 
A Linear Databook 
MOS Memory Databook 

MOTOROLA 
CMOS Databook 
Schottky TTL Databook 

PHILIPS 
Building Hi -Fl Speaker Systems 
Semiconductors, Pt 2 

Semiconductors, R 3 

General Catalogue 84/85 

DATA BOOKS 
TEXAS INSTRUMENTS 
Software Design for Micro Processors 
1981 Supplement-TTL Data 

Linear Control Circuits 
Interface Circuits 
MOS Memory 
Bipolar Microcomputer Components 
TTL Date Book 
Understanding Solid State Electronics 
Understanding Computer Science 
Understanding Communications Systems 
Understanding Optronics 
Beginners Basic T1 -994A 

NATIONAL SEMICONDUCTOR 
Audio Radio Handbook 
Advanced Bipolar Logic 
Linear Applications Handbook 
Transistor Data Book 
Voltage Regulator Handbook 
Memory Data Book 

'8.00 
*9.00 

'12.50 
$8.00 

$9.00 
'8.00 

$6.50 
$10.00 
$10.00 
'10.00 

'14.95 
'6.25 
'3.90 

'16.00 
'8.35 
'9.99 

$12.50 
'7.95 
'7.95 
*7.95 
'7.95 

'14.95 

'6.50 
'6.50 

518.00 
$7.50 
$8.00 
'7.00 

.BAPIKCARD ORDER FORM 

NEW QUEENSLAND STORE 
SHOP 5, 59 BARRY PARADE 
BRISBANE 4006 

'/. li; PHONE (07) 832 3700 
ad. PI Al i1 MAGRATHS ELECTRONICS Phone or Mail. 
-mililag El 

',77-117.-:m.., 55 A'BECKETT STREET, MELBOURNE, 3000 
.:, : ;''. , Phone (03) 347 1122, Telex AA31001 -- Prices subject to change without notice. 

(4) ópEñs 

btankccxd 
welcome here 



SEMI -CONDUCTORS ARE GETTING SCARCER 

IIIIIIII 

1111 

REVISED 
7/11/83 

C17106 13 50 
C17116 19 50 
CL7117 21 50 
C17611 6 95 
CL7612 6 95 
CL7660 4.90 
CL7663 4 90 
CL7664 4 90 
CM7211 12 50 
CM7216A 48 50 
CM7216B 44 50 
CM7217A 18 50 
CM7218A 18 50 
CM7224A 2150 
CM7226A 48 50 
CM7227A 19 95 
CM7213A 15 50 
CM7240 7 50 
CM7242 3 90 
CM7250 7.90 
CM7260 7 90 
CM7555 2.75 

I'CM7556 2 95 

174 S 
74500 .00 
174502 00 
174503 00 
,74SO4 .00 
174505 .50 

'14S08 .00 
74S09 .50 

y74510 00 
I74S11 .00 
74S15 .60 
74S20 20 
74522 50 
74530 00 
74532 00 
74537 70 
74S38 70 
74540 20 
74551 80 
74564 20 
74S65 20 
74574 30 
74S86 60 
745109 2 50 
745112 130 
745113 1 30 
745114 2 50 
745124 5 90 
745132 3 50 
74S133 120 
745134 1.40 
74S135 1 30 
745138 3 30 
745139 3.30 
745140 190 
745151 3.10 
74S153 2.00 
745157 3.10 
745158 3.10 

074S160 5 90 
745161 590 

1745162 790 
745163 790 

74S168 1150 
745169 11 50 
745174 4 50 
74S174 4 50 
745181 8 50 
745182 3 40 
74S188AN 410 
745189 8 50 
745194 3 30 
745195 2.90 
745196/82590 

4.90 
74S197/82591 

4.90 
745201 9 90 
145214AN P 0 A. 
45225 10 90 
45226 790 
45240 6.90 
45241 6 90 

I'4S244 9 90 
,'45251 3.90 

Integrated Circuits & Transistors 

745253 4.90 74C83 2.30 741549 1.80 7415299 3.90 6840 6.50 LM380 14PIN RC4194 3.90 745257 3.30 74C85 2.30 741551 .70 7415320 3.95 6844 15.00 1.90 MM 5369 4.95 
74S258 
745260 

3.30 
2.90 

74C86 
74C89 

1.50 
8.90 

741354 
741S55 

.80 

.80 
7415321 
7415322 

3.95 
6.75 

6845 
6847 

25.00 
7.50 

LM381 2.00 
1M382 2.20 SCR & 

74S274 P.O.A. 74C90 1.90 74LS63 2.80 7415323 6.50 6850 3.50 LM383 3.90 TRIACS 74S275 P.0.A 74C93 190 741373 1.00 741S324 2.20 68850 LM384 3.50 SC1410 1.50 745280 5.90 74C95 2.00 741574 0.80 7415326 2.20 6860 10.00 1M388 1.95 SC141E 1.95 745281 P 0 A 74C107 1.20 741375 1.00 741S327 2.20 6875 15.50 LM387A 1M3.95 SC142E 2.95 74S283 790 74C150 6.50 741376 1.00 741S352 2.20 Z80CPU 7.00 1M387 2.00 SC146D 2.85 745287 4 90 74C151 4.20 741377 1.00 741S353 2.20 Z80ACPU 8.00 1M390 2.95 SC146M 2.95 745288 4 90 74C154 6 00 741378 1.10 7415354 3.95 Z80BCPU 16.00 1M391 2.90 SC1500 4.95 74S299 13 90 74C157 3.75 741383 1.50 7415365 1.00 Z80P10 4.50 1M393 1.00 SC151D 2.95 745301 13 90 74C160 1.90 741S85 1.75 741S366 1.00 Z80AP1O 6.50 LM394 4.95 C103W 745314 P 0.A 74C161 1 90 741586 .80 7415367 1.00 280CTC 6 50 LM3957 9.95 C1038 
.90 
90 745330 P.O A. 74C162 2.00 741.590 1.20 74LS368 1.00 Z8OACTC 8.50 LM396K 22.50 C1068 90 745331 P.0 A 74C163 2.00 741591 1.20 7415373 2.00 2800MA 16.00 LF398 5.90 C106D 90 745373 9 90 74C164 2 50 741S92 1.20 741.5374 2.00 ZBOADMA 19.00 NE544 6.50 C1220 2.50 745374 9 90 74C165 2.50 741593 1.50 7413375 100 Z80AS10 15.00 NE555 80 C122E 2.95 745381 9 90 74C173 1,90 741595 1.20 741S377 2.15 Z80510 13.00 NE556 1.80 C12600 8.50 745387 3 30 74C174 190 74LS96 1.20 7415378 1.20 AD570 69.50 NE558 6.90 C1260E 9.90 745412r8212 74C175 1 90 7413107 .90 7413379 1.90 AD590 9.50 NE560 4.60 2N2646 1.20 5.90 74C192 2.00 7415109 .90 7415386 1.00 407524 17.50 NE561 4 60 2N2647 2.50 74S428 8228 

7.90 
74C193 
74C195 

2.00 
2 00 

7415112 
7415113 

.70 

.70 
7415390 
7415393 

1.80 
1.80 

AY3-8910 
AY3-2513 

14.50 
14.50 

NE565 1.60 
NE566 2.90 

256027 .90 
745470 990 74C200 14.00 7415114 .80 7415395 2.00 MSM5832 16.50 NE567 200 TRANS. 14971 990 74C221 275 7415122 1.30 7415396 2.50 MM58174 19.50 NE570 590 AC125 1.20 745472 P 0 A 74C240 275 74LS123 1.30 741S398 3.00 MM5303 7.50 NE571 590 AC126 1.20 74S473 POA 74C244 295 7413125 1.20 7415399 1.90 MM5309 14.50 NE592 690 AC127 1.20 74S474 P 0 A 74C373 5.75 7415126 1.20 7415424 5.50 MM5369 4.95 NE594 950 AC128 120 74S475 P.0A. 7415132 150 7415440 5.50 1H0002 9.50 LM709-14 150 AC187 150 74S482 1190 74C374 5 45 7415133 4.90 7415441 5.50 1H0042CH 7.50 U4710CN 1.00 AC188 1.50 74S489 790 74C901 3.00 7415136 1.50 7415442 5.50 1H0070 7.50 1M711 1.20 AC149 340 
74H 

74C902 
74C903 

2.50 
2.50 

741S138 
7415139 

1.50 
1.50 

741S443 
7413445 

550 
2.20 

1H0071 
71061 

7.50 
1.50 

1M723 75 
1M723CH 1.50 

AD161 
AD162 

290 
2.90 74H00 80 74C904 2.50 7415145 2.10 74LS446 5.50 71062 2.90 1M725 4.75 AF118 2.90 74H01 

74H02 
80 
80 

74C905 
74C906 

15.00 
2 90 

7415147 
7415148 

250 
1.90 

7415447 
741S448 

1.90 
5.50 

01064 
11071 

4.90 
1.20 

1M733 150 
UA739 2.75 

AF126 
AF127 

290 
1.50 74H03 80 74C907 2.90 7415151 1.20 7415449 5.50 11072 2.90 741 .80 8C 107 0 74H04 80 74C908 2.75 741S152 1.95 741S490 3.20 71073 3.20 UA747 1 30 BC 108 .50 74H05 .90 74C910 14.00 7415153 1.00 7415540 5.95 11074 4.90 UA748 1.00 BC 109 74H08 1.10 74C911 12.50 7415154 2.95 7415541 7,95 TL081 1.90 MC1310 9 50 BC 159 
.50 
50 74H10 80 74C912 12.50 741S155 150 741S621 2.75 11082 2.50 MC1312 795 BC 177 60 74H11 .80 74C914 4 50 741S156 1,50 7415622 2.75 11.083 2.90 MC1314 795 BC 178 60 74H12 .80 74C915 4.00 7415157 1.90 741S623 5.95 TL084 3.45 MC1315 8 95 BC 179 60 74H15 80 74C917 15.50 7415158 100 74LS629 5.95 11494 4.90 MC1327 7 95 BC 1821 74H20 80 74C918 2.90 7415160 1.00 741.5640 3.95 TCA220 9.50 MC1350 1.95 BC 212 .30 74H21 90 74C920 12.50 74LS161 1.00 74LS641 2.75 TCA280 4.50 MC1408L8 7 50 gC 318 30 74H22 80 74C921 12 50 741S162 1.50 7415642 2.75 1DA1024 2.90 MC1437 4 95 BC 320 74H30 90 74C922 7.50 7415163 1.10 7415643 2.75 1A7205P 3.90 MC1445 5 95 BC 327 

.40 
30 74H40 90 74C923 7.90 7413164 140 7413644 2 75 TEA1002 17.50 MC1456 195 BC 328 30 74H50 

74H51 
74H52 

90 
90 
90 

74C925 
74C926 
74C927 

8.90 
8.90 
9.90 

741S165 
7415166 
7413170 

1.00 
2.55 
2.45 

741S645 
741S668 
7413669 

2.75 
175 
1.75 

UAA170 
UA4180 
LM10CH 

5.95 
3.75 
7.50 

MC1a58 120 
MC1466L 14 50 
MC1469R 6 90 

BC 337 
BC 338 
8C 546 

40 
40 74H53 90 74C928 9.00 74LS173 120 74LS670 2.75 1M301 1.00 MC1488 2 50 gC 547 20 74H54 90 74C929 9.50 741S174 120 1415673 12 55 LM301H 1.50 MC1489 2 50 BC 548 20 7aH55 90 74C930 2.75 741S175 2.80 7413674 12.55 LM302H 6.50 MC1494 8 40 BC 549 20 74H60 90 74C932 2 50 741S181 4 00 7415690 3.95 LM305H 1.50 MC1495 8 90 BC 550 40 61 90 74C941 2.50 741S190 1 50 7413691 3.95 LM307CN 1.00 MC1496 2 50 BC 556 40 74H62 90 74C989 8.90 7415191 1.20 7413692 3.95 1M307H 1.60 1M1596 3 00 BC 557 20 74H64 90 

74LS 
7415192 1.20 741S693 3.95 1M308 1.20 MC1648 8 90 BC 558 20 74H65 90 7415193 1 20 7415696 3.95 LM308H 1.80 LM1812 10 50 BC 559 20 14H71 140 741500 

741301 
.60 7415194 1.20 741S699 3.95 1M3096 1.90 LM1830 3.90 BC 635 80 

74H73 
1 20 
180 741302 

.60 

.6074H72 74LS196 
1.1.75 

5 CDP 
LM31ON 
LM310H 

3.20 
3.20 

1M2907 3.50 
LM2911 81,15 

BBC 63365 80 

74H74 1 80 741303 .60 741S197 1.75 C0P1802 16.50 1M311 1.00 
BCgC 638637 8080 74H76 1 90 741SO4 1.00 7415221 2.00 CDP1864 17.50 LM311H 1.80 1M2911 14PIN BC 639 50 74H78 1 90 74LS05 1.00 7415240 2 40 

CPU 
LM317T 2.50 3 40 BC 640 50 74H87 7 90 741S08 .60 7415241 2.40 1M317K 4.50 MN3001 17 50 BC Y70 1.90 74H101 180 741309 .80 74L5242 2 40 6502 13.00 1M318 3.50 CA3028 2 00 BC Y71 1.90 74H102 1 80 741310 .80 7415243 2 40 6502A 14.00 1M318 3.50 CA3046 1.90 80135 1.00 74H103 2 50 741311 .80 741.5244 2 50 6503 13.00 1M324 1.50 CA3056 6.50 60136 90 74H106 2 50 741512 80 7413245 2.95 6504 13.00 LM325 4.50 CA3059 5.95 0137 74H108 2.50 741S13 .90 7415247 1 30 6505 13.00 1M326 4.50 CA3080 190 80138 

.90 
90 74H113 1.10 741S14 1.80 7413248 1.50 6507 13.00 1M32902 .90 CA3086 190 80139 74H114 1,10 741515 .80 7415249 1.60 6520 5.50 1M3442 1.70 CA3089 3.90 801430 
.90 
90 74H183 7.90 741S19 .90 7415251 1.50 6521 5.90 1M3352 2.20 CA3100E 7.95 80201 .90 

74C 
74000 
74CO2 
74C04 
74C08 

80 
80 
80 
.80 

741320 
741521 
141522 
741324 
741526 
741S27 

.90 

.90 

.90 

.90 

.90 

.90 

7415253 
7415257 
74LS258 
741S259 
7415261 
741S266 

1 20 
1 20 
120 
2 25 
2 50 
1.20 

6522 
6522A 
6532 
6545 
6551 
2650 

13.00 
13.00 
14.00 
22.50 
1290 
21.00 

1M336 2.5V 
LM338K 
LM339 
LM348 
1M349 
LM3506 

2.95 
12.50 

1.20 
1.80 
160 
8.50 

CA3130E 2.20 
CA3130T 2.95 
CA3140E 2.20 
CA31407 2.95 
CA3240E 1195 
LM3401 100 

BD202 
00232 
B0233 
BS235 
BD236 
BD237 

90 
.90 
.90 
.90 

.90 
90 74C1074014 

74C20 

74C30 
74C32 

0.80 
1.50 

0.80 
SO 
80 

741528 
741530 
741S32 
741333 
741S37 

.90 
..90 

.60 

.60 

.70 

741S273 
741S275 
7413279 
7415280 
7415283 

195 
6 80 
1.00 
2.60 
150 

2651 
6800 
6802 
6808 
6809 

23.00 
8.00 

10.00 
12.50 
17.00 

LM351N 
1M353 
LM356N 
LM357 
LM358 

100 
2 50 
1.40 
1.40 
1.40 

1M3900 120 
1M3905 1.75 

1M3909 295 
LM3911 2.95 
LM3914 5 90 

gD238 
BD262 
80263 
80437 
80488 

.90 

1.20 
1.20 
1.50 
1.50 74C4274C48 

74C73 
74C74 
,74C76 

1.90 
2.50 
1.40 
2.40 
1.90 

741.538 
741S40 
741342 
741347 
741S48 

.80 

.80 
1.90 
1.80 
1.80 

741S290 
741S293 
7413295 
741S297 
7415298 

1.50 
1.30 
1.75 

1650 
1.20 

6810 
68810 
6820 
6821 
68821 

3.50 

5.50 
5.50 

LM361 
1M377 
1M378 
1M3795 
1.M380 SPIN 

3.50 
4 90 
3.95 
795 
1 80 

LM3915 5.90 
1M3916 5 90 
1M3999Z 260 
R14136 195 
RC4145 20 90 

80647 
BD648 
80677 
80681 
BD682 

1.80 
1.80 
1.80 
2.00 
2 00 

ROD IRVING ELECTRONICS 
425 High St., Northcote 3070 (03) 489 8866 (03) 489 8131 
48-50 A'Beckett St., Melbourne (03) 347 9251 

Mail Order and Correspondence 
P.O. Box 235 Northcote 3070 

To Order By Phone 

Mail Order Hotline 103) 481 1436 

41111 
*MX 

POSTAGE RATES 
51-59.99 52.00 510-24.99 
525-49.99 54.50 550-99.99 
$100.199 58.00 5200-499 
5500+ 512.00 

BDV64B 5.50 MPSUO2 
BDV65B 5.50 MPSU52 
BOX63 6.50 MPSU56 
Y96 (BUX 80) MPU131 

4.90 MRF221 
BDY97 (BUX 80)MRF237 

1.75 
1.90 
1.75 
1.75 

19.50 
3.90 

4.0 MRF238 19.50 
8F115 1.50 MRF245 43.50 
BF 167 1.20 MRF421 43.50 
BF173 1.20 MRF454 34.00 
BF177 1.20 MRF455 27.00 
BF180 1.20 MRF155A 27.00 
BF182 .90 MRF475 4.70 
BF183 .60 MRF603 19.50 
BF184 .60 MRF641 3200 
BF198 .60 MRF646 43.00 
8F199 .60 MRF901 2.75 
8F200 1.20 MPF131 1.60 
BF245 1.50 TIP31A .90 
BF337 1.50 TIP31B 1.00 
8F338 1.90 TIP31C 1.20 
BF458 1.00 TIP32A .90 
BF459 1,00 TIP32B 1.00 
8F469 1.20 TIP32C 1.20 
8F470 1.20 TIP41A 1.90 
BF494 90 TIP41C 2.00 
BF495 90 TIP42A 1.90 
BFW10 1.50 TIP42C 2.00 
BFW1t 1.50 TIP49 1.90 
BFW t 6 1.50 TIP50 2.20 
BFY50 1.20 TIP53 2.50 
BFY90 190 TIP111 2.50 
BFX90 150 TIP112 2.50 
BU126 2 50 T113116 2.50 
8U208 390 TIP117 2.50 
BU326 3 00 TIP 120 2 90 
BUX80 4 90 TIP122 3 45 

MFE131 2.90 TIP125 2.90 
MFE3001 9.90 TIPI27 340 
MFE3003 6 95 
MJ413 S 90 
MJ802 7 50 

145 
TIP2955 
TIP3055 

40 3 
90 

1 90 
MJ90t 4 

MJ1001 39050 2N6972N30t 1.00a.00 

MJ11011 9 90 21918 100 
MJ11010165 14 50 251304 1 00 
MJ 11 14.50 
MJ15003 6 50 

2N1613 
252102 

1.20 
190 

MJ15004 6 50 252219 90 
MJ2 4 2522224 100 
MJJ2501501 8 90 252369 1.00 
MJ2955 1 

M3001 6 9050 

N. 
25264622a84 11.2000 

MJ4032 12.50 2N2647 2.50 
MJ4035 11109000 2N2894 1.00 
MJ4502 690 252 

MJE350 
MJE340 205000 

50 
2N2905904 

252906 
11.10.10 

1 10 

MJE371 2.90 2N2907 110 
MJE521 2.50 2N3019 1.90 

MJE700 3 50 2N3053 90 
MJE800 2.90 253054 1.90 
MJE2801 3 95 2N3055 1.20 
MJE2955 4 90 2N3096 1.20 

MJE3055 390 253109 1.90 
MJE13005 590 253251 1 90 
MJE13007 790 253302 190 
MJE13009 12 50 253440 1 80 
MPFI21 250 2N3441 2.90 
MPF131 250 253442 350 
MPSA05 00 253563 30 
MPSA06 00 253564 30 
MPSA10 00 253565 30 
MPSA12 00 253566 30 
MPSA13 00 2N3567 30 
MPSA14 00 253568 30 
MPSA20 00 253569 30 
MPSA42 00 253638 30 
MPSA43 20 253640 .30 
MPSA55 00 253641 30 
MPSA56 00 253642 30 
MPSA63 00 253643 .30 
MPSA65 00 253644 30 
MPSA92 00 253645 30 
MPSA93 .20 253646 30 
MPF102 90 253702 120 
MPF103 90 2N3704 140 
MPF105 90 2N3739 4.50 
MPF106 90 2N3771 5 50 
MPF109 90 2N3772 5.70 
MP5101 150 253773 5.90 
MPSL51 150 2N3792 600 

Errors ano Ommissions Excepted 

53.50 
56.00 
510.00 

(All above charges are for surface mail and some 
heavy items will vary from these rates.) .ylrCOmC hc.c 

Cert. post for orders over 5100 included 'free. 
Reg. post for orders over $200 included 'free". 
Account orders from schools, govt. depts., public co's., gratefully accepted. Mm order amount 520.00 (or a min. 55.00 accounting Charge will apph..) Comet Road Freight. Airmáil etc. are extra. 



AND SCARCER STOCK UP hl 

' 

2013819 
2013866 
2013904 
2013906 
2014030 
12014032 
2014033 

1.20 
2.95 
1.00 
1.00 
1.50 
2.20 
2.20 

250288 3.95 
2S0325 2.95 
25D525 3.95 
2SK45 3.95 
2SJ49 7.50 
25J56 12.50 
2SK45 3.95 

2014036 2.50 256134 7.50 
2014121 1.50 256176 12.50 
2014123 1.50 1014001 .10 

P.N4236 1.90 1014002 .15 
2014237 1.90 1N4007 .20 
014248 .40 1N5400 .40 

2014249 .40 1015404 .40 

014250 .40 1015408 .60 

2014258 .50 0447 .80 

194355 .50 0490 .50 

2014356 50 0A91 .50 

2014360 1.00 0A95 .50 

2014401 .30 5082-2800 2.95 

014402 .30 5082-2811 4.95 
4N4403 .30 HLMP6620 5.95 
2014416 1.90 
(2014427 2.90 BRIDGES 
2014919 2.90 1.5AMP 
2195088 1.00 W005 .50 

2015089 1.00 W02 .60 
2015139 1.20 W04 .60 

2N5179 1.20 6AMP 
2015190 2.50 BPC602 2.90 
2N5191 3.30 KBPC604 3.50 
2N5192 3.10 KBPC608 4.50 
2015193 2.50 IOAMP 

2N5194 2.95 KBPC10005 3.90 
2N5195 3.30 KBPC1002 4.20 
2015210 1.50 KBPC(004 4.90 

2N5245 1.50 35AMP 
2015303 8.50 KBPC3502 5.90 

2015401 1.50 66PC35014/M0 
2195457 1.00 A3504 6 90 
2015458 .90 KBPC3510/MDA 
2195459 .90 3510 9.90 
2015461 .90 
2015462 .90 74 
2015485 .90 7400 .60 

2N5486 .90 7401 .60 

2195489 14.50 7402 60 

2015590 16 50 7403 60 

2195591 18.50 7404 SC 

2195641 19.50 7405 1.00 
2N5656 2.50 7406 1.00 
2195770 .30 7407 1.00 
2195777 1.50 7408 09 

2015830 .30 7409 60 

2015831 .30 7410 60 

2N5873 1.40 7411 .70 

2195874 1.70 7412 .70 

2015944 15.50 7413 .70 

2N5945 18.50 7414 1.20 

2015946 19.50 7415 70 

2015961 1.90 7416 1.20 

2N6027 1.00 7417 1.20 

2016049 1.90 7420 .60 

2N6080 8.50 7421 .80 

2016083 17.90 7422 80 

2016084 22.50 7423 90 

2196124 1.90 7425 90 

2016125 190 7426 70 

2196130 1.90 7427 .80 

2016133 1.90 7428 .80 

2N6256 14.50 7430 70 

2196259 13.50 7432 .70 

2196274 29.50 7433 70 

2016378 4.90 7437 .80 

2016425 4.50 7438 90 

2016578 5.90 7439 00 
301201 1.50 7440 00 
2SÁ683 2.95 7442 00 

25C2028 3.95 7443 .60 

2SC2029 3 95 7444 50 

2SC2166 4.95 7445 50 

2SC1730 1.95 7446 20 

3.95 
7447 
7448 

222SC1973 

20 

VN88AF 3.95 7449 20 
2SC372 1.95 7450 90 
2SC495 2.95 7451 90 

25C7100 1.95 7452 80 
2SC735 1.95 7453 70 
2SC900F 1.95 7454 80 
2SC945A 195 7455 90 
25C1014 2.50 7460 70 

2SC1017 4.95 7461 90 

2SC1018 4 95 7462 1 00 
2SC1061 295 :463 120 
2SC1096 2 95 7470 80 
2SC1173 2 95 7472 90 
15C1226 2 95 7473 90 

2SC1306 6 30 7474 70 
25C1419 2 95 7475 70 

2SC1449 195 7476 80 

25C1674 195 7477 120 

2SC1675 195 7478 1.20 

2SC1307 690 7480 120 

Integrated Circuits & Transistors 

7482 1.80 74367 1.50 8228 5.50 74F521 4.22 

7483 1.10 74368 1.50 8231 199.00 74F533 4.84 

7485 1.20 74373 2.25 8232 199.00 74F534 4.84 

7486 1.20 74374 2.25 8237 39.00 
7489 3.90 74375 1.75 8238 9 50 MEMORY 
7490 1.00 74377 2.45 8243 8 50 2101 6 90 

7491 1.00 74390 1 95 8251 4 90 2102 2 50 

7492 1.00 74393 1 95 8253 7 50 2112 7 90 

7493 1.00 74425 2.55 8255 5 50 2114 2 95 

7494 1.50 74226 2.55 8257 16 50 3147 6 90 

7495 1 00 74490 2 65 8259 6 50 2708 5 90 

7496 150 9300 150 8271 89 00 2716 590 

7497 230 9301 2 SO 8272 3300 2732 700 
74100 165 9302 290 8273 6500 2764 12.00 

74107 120 9304 4.00 8274 42 50 77128 49 00 
74109 .90 9305 2 40 8275 38 50 4116 3 95 
74110 1.50 9307 380 8276 28 50 4164 iO CG 

74111 1,50 9308 2 60 8379 850 6116 1D 00 

74112 1.50 9309 2 40 8282 6.90 6164 99.00 

74113 1.50 9310 1 50 8283 6.50 58725 (6116) 
74114 1.50 9311 2 50 8284 8.50 9 00 

74120 1.95 9312 2 50 8286 6 50 2101 (5101) 
74121 .90 9313 6 00 8287 6 50 (8101) 7 90 

74122 .90 9311 240 8288 25.00 5101 790 
74123 1.50 9316 1.90 8289 73 00 8101 7 90 

74125 1.00 9317 4 20 8291 43.00 2532 12.50 

74126 1.00 9378 4 60 8292 34.50 
74128 1.80 9319 200 8293-10 26.50 OPTO 
74132 1.00 9320 6.90 8741 57 50 40125 1.20 

74136 1.00 9321 2.40 8748 3500 40126 120 
74138 1.80 9322 1.90 8749 5850 40127 120 

74139 1.50 9324 140 8755 33 50 40128 120 

74141 1.10 9328 4 90 2911 2650 4/929 1.50 

74142 1.45 9334 6.00 2912 2750 40130 160 

74143 1.45 9338 5.90 2920 239.00 40132 250 
74144 3.90 9340 990 3205/8205 9 90 41933 2 50 

74145 1.45 9342 5.90 3242 17.50 40135 2 50 

74147 195 9368 220 3245 1090 4N37 200 
74148 2.00 9374 3.30 3628 18.50 MCT6 2.50 

74150 1.50 9386 2 40 8008.1 62.50 MCT66 6 90 

74151 1.20 75107 2 50 8031-3 29.50 MCT2 150 

74154 1.75 75110 2.50 8035 6 90 110 74 5.90 

74155 1.20 75150 2.50 8039 7 90 110 74 6 50 

74156 1 70 75154 2 50 501771 19 00 519D357 1 80 

74157 1.00 75450 1.50 FD1791(8876) ' FND500 I80 
74158 100 75451 .90 39 00 END507 1 80 

74160 100 75452 90 F01793(8877) FND800 3 50 

74161 1.20 75453 90 39 00 171374 2 95 

74162 1.20 75461 150 FD1795 3900 TIL81A 295 

74163 1.40 75462 1 50 FD1797 39 00 171306 

74164 1.20 75471 3 00 4101691 29 50 MAN7- (017021 

74165 1.20 75472 3 00 W02143 14.50 3 50 

74166 1.70 75491 200 WD1931 2250 MANN. (DL704) 
74167 2.20 75492 200 W01933 34 00 3 50 

74174 145 75493 3 00 4101983 14 75 BPW50 2 2,, 

74175 120 75494 300 4101993 59.00 HP5082-2811 

74176 140 8121 5.00 W02123 26 50 4 95 

74177 140 8123 4 00 W08250 16.50 HLMP 6620 395 
74178 2 15 8130 7,95 TR1602 (S1883) C0Y89 1 50 

74179 2 15 8131 7 95 8 50 MOC301 t 2 95 

74180 1.20 8135 6 95 TR1863 8 90 MOC3020 2 50 

74182 1 20 8136 6 95 COM8116 244 00 MOC3021 2 95 

74184 1 20 8303 5 50 BR1941 23.00 LEDS 

74190 100 8304 695 CRT8002A 59 90 3mm RED 25 

74191 145 82S23 595 3mm YELLOW 30 

74192 1 65 825123 695 74F SERIES 3mm GREEN 30 

74193 80 8311 595 74500 79 Smm RED 15 

744194 1 10 8641 595 74502 79 Smm YELLOW 30 

74195 100 8820 6 95 74504 92 5mm GREEN 30 

74196 120 8830 6.95 74508 79 ITEM 

74197 1 10 8831 695 74510 79 RETAIL COST 

74198 1.10 8832 6 95 74511 79 Smm ORANGE 30 

74199 130 8833 6 95 74520 79 RED RECT 30 

74221 1.90 8834 695 74532 79 GREEN RECT 30 

74240 2 90 8835 595 74564 79 YELLOW RECT 30 

74241 2 90 8836 3 75 74574 89 RED CHROME 

74242 240 1488 150 74586 119 BEZEL 120 

74243 190 1489 1.50 745109 99 YELLOW 

74244 1 90 811595 2 75 745138 1 79 CHROME BEZEL 

74245 2 40 811596 2 75 745139 1 79 1 20 

74246 225 811597 275 745151 1 79 GREEN CHROME 

74247 225 81LS98 275 745153 179 BEZEL 120 

74249 
74248 

225 8128 300 
0 

74F158 17 

1 

VOLTAGE 
74251 110 8130 300 745175 218 REGS 
74253 110 8196 180 745181 598 78057805KC 0C 

2 
t 2050 

74257 150 8197 180 745182 2 73 

74258 1 50 8113 295 745189 744 7812UC 120 
74249 245 8114 2 95 745190 4 86 78126C 2 50 
74273 245 8080 800 745191 486 7815ÚC 120 
74276 245 8085 8 50 745194 241 78157/C 2 50 
74278 345 8086 59 00 745241 3 72 7818UC 1 20 
74279 85 8088 2900 74F243 4 34 78186C 2 50 
74283 2 45 8155 6 50 745244 3 72 7824ÚC 1 20 
74289 325 8156 1150 74F251 193 76246C 250 
74290 90 8185 3750 745253 193 7905ÚC 190 
7x293 90 8202 5250 745257 193 79057/C 3 00 
74295 165 8203 58 50 745258 1 93 7912UC 190 
74298 245 8206 115 50 745350 4 34 7912KC 300 
74299 175 8212 300 745352 193 7915ÚC 190 
74351 185 8214 4 90 745353 193 79157/C 3 00 
74352 185 8216 300 745373 4 844 7918ÚC 190 
74365 150 8224 350 745374 4 84 7924ÚC 1 90 
74366 150 8226 490 745399 278 78105 75 

78112 .75 
78115 .75 
781 18 .75 
78L 24 .75 
79105 1.20 
791 12 1.20 
79115 120 
791 18 1.20 
791 24 1.20 

LM3096 
178056C) 190 
1M317T 2.50 
LM317K 4.50 
1M317HV 9.50 
LM323K 6.50 
1M3371 2 90 
LM3376 6 50 
LM338K 9 50 
LM350T 6 50 
LM3506 7 50 
1M3956 22 50 
LM3966 19 50 

78H 05KC 9 00 
78H 127/C 9 00 
78807/C 9 50 
78P 057/C 14 50 

ITEM 
RETAIL COST 
79HGKC 16 50 
785 40 3 50 
MC14961 1450 

SPECIAL 
FUNCTION 
LM 4250 2 45 
NE5534 N 2 50 
NE5534 AN 2 95 
MC3340 1 90 
MC3341 2 90 
'6477 895 
76488 8 95 
76489 9 95 
00E E Sn 

0M335 22 50 
0M350 10 50 

IM65X08CPE 5 00 

XR2206 795 
XR2207 7 95 
XR2208 6 90 
XR2209 690 
XR2211 745 
XR2216 590 
XR2240 6 95 
X82243 7 95 
XR8038 7 50 

ICC7660 12 50 
95H90 8 50 
11C90 16 50 
LM7555 1 90 
LM7556 350 
MC101161 1 50 
LM13600 395 
1513741 80 
1513741-H 1 50 
DS75451 60 
DS75452 60 
DS75491 200 
DS75492 200 

DM2502 12 50 
ADC080 16 00 
ADC808 1700 
DAC0800 4 50 
DAC0808 4 50 
SAK140 9 50 
ZN414 1 95 
UA170 595 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 

4013 

4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 

60 
60 
80 

1 90 
80 

1 70 
90 
90 
60 
90 
20 
90 
20 
00 
50 
90 
80 
50 
50 
50 
75 

44024 120 4514 2.90 828110 

4025 .80 4515 2 90 330 OHM 

4026 240 4516 145 828115 

4027 1 20 4517 8 75 470 OHM 

4028 120 4518 2 50 828120 

029 1 50 4519 1 90 560 OHM 

4030 150 4520 255 828125 

4031 295 390 820 OHM 

4032 2 75 4522 190 828130 

033 2 75 4526 1 85 17/ OHM 

4030 350 265 IR28135 

4035 t 95 1 15 1K2 OHM 

4038 3 25 4529 180 828140 

4040 1 90 4530 1 60 165 OHM 

4041 1 50 44531 165 R28145 

4042 1 00 4532 2 65 1 KB OHM 

4043 160 4534 890 R28150 

4044 1 20 4536 6 50 27/2 OHM 

045 4 90 4538 3 50 828155 

046 2 50 4539 1 65 267 OHM 

4007 90 4541 160 828160 

4053 

4048 20 4543 2 50 363 0MM 

049 00 4544 10 50 R28165 

4050 00 4549 7 25 4K7 OHM 

4051 50 4551 180 R28í70 

4052 50 4553 5 50 526 OMM 

4554 235 828175 

4054 3 90 4555 110 668 OHM 

4055 390 444555655064 556 125 828180 

4056 4 20 4557 7 85 862 OHM 

It4060 2 50 4558 2 25 828185 

2 00 4559 7 25 106 OHM 

4066 50 4560 3 75 

4067 9 0 1 80 IO PIN SIPS 

4066 1 00 8 45 

4069 100 300 129100 

4070 90 4568 a 25 100 0HM 

4071 80 2 50 R29105 

44072 90 75 220 OHM 

4073 90 895 829110 
4075 90 4581 3 10 330 OHM 

4076 150 4582 2 25 R29115 

4077 80 4583 165 4700HM 

4078 80 4584 85 829120 

4081 80 2 10 560 0HM 

408? 80 4597 829125 

4085 2 20 4599 
37 

45 820 OHM 

44086 2 30 45104 725 5829130 

089 3 50 45106 7 85 17/ OHM 

4093 75 45107 725 R29135 

440967 335 45109 725 162 OHM 

4095 240 45112 785 179140 

4096 2 40 765 OHM 

x097 6 50 1129145 

4098 290 RESISTOR 1K80MM 

4099 390 PACKS 819150 
4104 6 90 222 OHM 

4160 25 
SIPS RESISTORS 

829155 
4161 25 PIN 

1 COMMON 
2K7 OHM 

1162 25 
6 PIN 

829160 
4163 25 363 OHM 

4174 25 
R27í00 829065 

d 175 60 
100 OHM 1 20 867 OHM 

4194 95 
827105 R29170 

x402 00 220 OHM 1 20 566 OMM 

444404 15 
R27110 829175 

4408 6 90 
330 OHM 1 20 666 OHM 

4409 13 50 
827115 829180 

44410 1 150 470 OHM 1 20 8622 OMM 

4411 12 60 
R27120 829185 

4412 5 445 
560 OHM 1 20 70K OHM 

4415 10 15 
R27125 

44476 560 8200MM 120 

4419 345 
R27130 

4421 950 1K0HM 120 

4426 2 35 
827135 

4428 175 162 OHM 120 

4433 2 75 
R27140 

MC 14433 13 90 
165 OHM 1 20 

!435 795 827145 

4444 7 ( 50 168 OHM 1 20 

!III 

390 827150 

4445 2 65 262 OMM 1 20 

44dó 3 55 
827755 

4449 1 00 267 OHM 1 20 

4450 3 75 
R27160 
363 OMM 1 20 4451 3 75 

4457 590 R27165 

4450 
47/7OMM 120 44444444449655509871 

dó9 Id990 90 827170 
44090 5 90 566 OMM 1 20 

4495 395 R27175 

4500 8 90 668 OHM 1 20 

50 
827180 

450244501 1 80 862 OMM 1 20 

/503 90 
827185 
106 OHM 1 20 

45044 

4507 

2 00 
4506 75 

8 PIN SIPS 40 
a 508 4 50 R28100 
4510 1 50 

100 OHM 1 40 

4512 110 828105 

513 2 65 220 OHM 1 440 
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Digital handheld multimeters are now quite common and relatively inexpensive. You can 
pay between $40 and $300+, depending on features and performance. Pay what you can 
afford - you'll likely have it for a long time. These two are typical of the variety available. The Univolt DT -845A (from Benelec, Sydney) features a rotary function selection switch 
and autoranging. The Parameters 7040 on the right features thumb -press (left hand) 
range and function select switches and comes with a carry case. Both cost under $100. 

to gigantic two-handed monstrosities used 
for cutting fencing wire, sidecutters are used 
for cutting component leads to length, cut- 
ting off excess leads after soldering, cutting 
hookup wire, etc. They're also good on toe- 
nails! Pay good money and get quality. This 
applies to all your tools. They last longer 
and work better. 

Your sidecutters should have a precise 
cutting edge around 8-10 mm or so long, 
flush on one side so that you can get right up 
against a tag, terminal or printed circuit 
board. They should fit comfortably in your 
hand and have a spring return that is not too 
stiff. The handles should be covered in plas- 
tic insulation, mainly for comfort. 

When using sidecutters on component 
`pigtails' (the stiff wire leads), the part cut 
off can fly away with some speed and force. 
Watch it! That's dangerous to eyes. Use the 
sidecutters so that the dross flies toward the 
bench or floor. Some brands of sidecutters 
feature an attachment that prevents the cut 
bits flying off. 

You'll need two types of pliers. One 

snub-nosed set with `toothed' jaws. They 
should have jaws around 15-20 mm long. 
They're for gripping things, particularly 
component leads and nuts. As for the side - 
cutters, get a pair with insulated handles 
that fit comfortably in your hand and have a 
spring return that isn't too stiff. 

You'll need a pair of flat long -nosed 
pliers, too. They're very useful for holding 
things in awkward places - and when you 
can't find the other pair! They should have 
jaws from, say, 40 mm to 80 mm long; with 
insulated handles, of course. Spring return 
is not necessary. 

In screwdrivers, you'll need two types: 
flat -blade and Philips -head. In each, you'll 
need a `medium' (5-6 mm shaft) and a 
'small' (3-4 mm shaft). If you want to go 
"the whole hog", a set of 'precision' screw- 
drivers can be handy. 

Many people consider "nut drivers" or 
`Spintates" to be superfluous, but we con- 
sider them to be almost indispensible. Just 
two will carry you through most jobs: a 
5 BA (6 mm across the flats) and an 8 BA 

(4.25 mm across the flats). 
Along with nut drivers, too many people, 

foolishly, consider a "wire -stripping" tool 
superfluous. Nothing could be further from 
the truth. Sure, you can get by without one, 
but you shouldn't on a regular basis. There 
are /ots around. All we can advise is: try be- 
fore you buy. Then buy something with 
which you feel comfortable. 

The sort of drilling mostly required with 
electronic construction calls for a small 
diameter, high speed drill. Printed circuit 
boards, in particular, require small diame- 
ter holes and they need to be drilled at high 
speed - typically 5000-10 000 rpm. There 
are a number of small, hand-held drills on 
the market which will do the job admirably. 
Some are battery operated, some are run 
from a mains plugpack or power supply. 
Most component holes are drilled to either 
0.8 or 1.0 mm diameter. However, a drill 
set ranging from 0.5 mm to 6.5 mm is very 
useful. Common sizes used for mounting 
mechanical components are 7 mm to 
10 mm. For drills of this size, you'll need a 
conventional hand or electric drill. 

For shaping, finishing or enlarging holes, 
a set of small files comes in handy. 
"Needle" files are generally useful for elec- 
tronics work. What to get? Well, you 
should get one `flat', one `half -round', one 
`rat-tail' and one `triangular'. 

Not essential, but useful, is a "jeweller's 
saw" or small jigsaw. With this you can cut 
small holes of varying shapes in thin metal 
or plastic (panels, for example) or printed 
circuit boards. 

Some form of `hobby' cutting knife (such 
as an "NT -cutter") is also useful. There's no 
need to suggest the myriad uses here, get 
one and it will find uses for itself! 

That pretty well completes the mechani- 
cal aspects of the toolkit. You could, of 
course, fit out your 'workshop' with a drill 
press, lathe, vyse, grinder etc. But you're 
just starting out, remember? 

THE ULTIMATE TEST INSTRUMENT? 

An oscilloscope makes an extremely 
versatile test instrument. You can view 
waveforms, measure voltages, periods 
and frequency with one. Serious 
hobbyists eventually get one. This BWD 
oscilloscope is Australian made. 
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`Test' tools 
With all the kit and kaboodle described 
before, you can put a project together, and 
it might work straight off. But the nature of 
human beings, and electronics, is such that 
it might not, too! 

What you need at this stage, to 'trouble- 
shoot' or check the workings of a circuit, is a 

multimeter. 
A multimeter is a tool that will measure 

all the basic electrical parameters of a cir- 
cuit, component or whatever. In its basic 
form, a multimeter will measure voltage, 
current and resistance. Most multimeters, 
however, will have some added "feature" 
(intended to get you to buy that model, 
rather than the opposition's). Such features 
might include a transistor 'tester', capaci- 
tance measurement, etc. 

With multimeters, in general, you 'gets 
what you pays for'. But that shouldn't stop 
you shopping around. 

The first parameter to take into account 
when buying a multimeter, is sensitivity. 
This is expressed as `so many ohms per 
volt'. Don't try to work that out just now. 
As a minimum, get a multimeter with a 

basic sensitivity of 20 000 ("20 k") ohms 
per volt. A sensitivity of 100 000 (100k) 
ohms per volt would be better. 

There are two types of multimeter to 
choose from: analogue and digital. Ana- 
logue meters are generally the cheaper vari- 
ety and have a `needle' movement that 
moves over a scale. They're simple and the 
technology is as 'old as the hills'. You can 
pay anything from around $8 to $150 or so. 
The majority are designed for operating on 
a bench or in the hand. At the bottom end, 
they have 10 ranges or so. At the top end, 
they might have over 30 ranges. 

In digital multimeters, there's a positively 
huge choice. For beginners, accuracy is not 
all that important. You can pay anything 
from about $45 for a four -function, 31/2 -digit 
autoranging type to around $300 for a top - 
line model. When deciding to buy, pick the 
features you feel are necessary to your 
interests, or pick something in the low - 
price bracket that offers value for money. 

With multimeters, your first one won't be 

your last, by any measure, so plan on 
replacing it at some future date. Value for 
money is what you're looking for. We'll go 
into this in more depth later in the series. 

There are plenty of other test instruments 
you can use, but the multimeter is probably 
the basic one you'll always have. As you 
progress, you can get logic probes, or an 
oscilloscope to show you waveforms, signal 
and function generators to produce test sig- 
nals, etc, etc. The best way to go about it is: 

get then as you need them. Often, you can 
build your own test instruments for a frac- 
tion of the cost of ready-made commercial 
types. Sounds like a good basis for a simple 
project series! 

Don't hang about - get started! 

STARTING ELECTRONICS 1 

PROJECTS TO BUILD! 
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That's what the hobby is all about: Practical projects, fun projects. Build your own test 

instruments, hi-fi gear, battery chargers, metal detectors, 'toys', etc. Here's a sample of 

simple hobbyist projects we've published over the years. Once you get a bit of 

experience, you can tackle things as complex as a computer, complete stereo hi-fi 

amplifier, signal generator, etc. 

. 
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Top quality Swiss mudé Why pay thousands infrared people sensor 
The very latest: Swiss made quality detector 
actually senses human radiation - even r\ from across a room! Virtually no false 
triggering, ultra reliable. Simple connection 
to our Security Centre (L-5100) and 
Bookshelf Control Module (L-5102). 
Cat L-5010 
Two other models also available. 

ONLY $119 
Microwave Sensor 
Want to catch them in the act? Silent, invisible microwaves detect any movement in the target area and trigger the alarm device. 12V operated. Range up to 15 metres, attaches to any alarm system! 

Cat L-5000 

Latest 
technology! 

$ 95 
Ultrasonic Blaster! 

The 'Claytons' alarm: the ideal alarm for those who don't want to put in alarms! This one is fully self contained, including siren speaker. Just place it on the shelf and its invisible ultrasonic rays detect movement. Fantastic for single room protection; can also be used as a sensor on a master alarm console. Includes 
sensitivity control, operates 
from external 12V battery, 
from mains via optional plug - 
pack with internal battery 
back-up. Has provision for 
external speaker, sensors, 
etc. 

$99 Cat L-5108 

Infra -red Beam 
Burglar Alarms .. Door 
applications are endless! 
Both infra -red transmitter 

Minders ... People Counters ... the 

and receiver are in the same unit, with a 
reflector supplied to send the beam 
back. A sensitivity control allows 
'fine tuning' to suit the location. 
Mains (240V) powered, with a 12V 
DC @ 1A output each time the beam 
is broken. The unit can be set for two 
modes: 'instant' (output while beam 
is broken) and'intermittent (outputs 
for five seconds after beam is 
broken). 

T 
ONLY J 

Plus! Everything you need for no -fuss installation 
of your alarm system ... such as 
Wire 
Thin hook-up wire for easy concealment. Range of colours 
available. 100/metre or only $8.00 per 100m roll. 
Light -weight 'figure 8' twin conductor cable. One cable marked 
with tracer for instant recognition. Cat W-2010, 
200/metre or only $15.00 per 100 roll. 

f or security? 
It's so easy with these superb security system components from Dick Smith Electronics. Everything from the very latest in integrated circuit control units right through to the sensors you use to stop thieves before they get in! 
Don't know what to do? No worries: our exclusive booklet 'How to install your own burglar alarm' will tell you how easy it is! Yes, YOU can put in your own fully professional quality alarm system at a tiny fraction of the cost of professional installation. 

Professional 
Quality 

Security 
Centre 

This is it! The most professional 
alarm system we've ever seen - 
and it's suitable for homes, offices, 
factories... you name it! With six 
individual sectors all full controll- 
able for instant or delayed alarm, 
each able to isolate and each 
triggerable by a huge range of 
sensors: the type of alarm used 
by banks, etc where security is 
paramount. 
Imagine how it would protect 
your home! 

The type of alarm system 
the professionals charge 
$1000 or more to install! 

"s.r.acc 

Magnetic Switches 
100% Hidden Magnetic (Reed) 
Door & Window Switches. What 
a great Idea! Ideal for all alarm 
systems - usable in wood, 
aluminium & other 
doors/windows. They are covered 
by window/door when closed - 
no one knows theyre there! - 
Operates between 8 & 10mm. 0 
Cat L-5212 -\ ONLY 

$ 275 
ONLY $395 

Reed Switch/Magnet Set. 
Mounted so the magnet holds the 
switch closed, if the door is 
opened, switch opens. Attaches 
to most alarm systems. 

Cat L-5210 

Tools 
Standard Flat Blade or Philips Blade Screwdrivers at bargain prices: Mini Size - Flat Cat T-4010 @ 550. Philips Cat T-4020 @ 650. Stubby Size- Flat Cat T-4060 Philips Cat T-4065 Each $1.75. 
Popular Size- Flat Cat T-4085 @ 850 Philips Cat T-4030 @ 750. Heavy Size- Flat only, Cat T-4100 @ $1.95 each. 
Soldering Irons 
240V 30W general purpose iron Cat T-1330 $9.95. 12V 25W 
general purpose iron T-1920 $9.95. 
Solder to suit 1.25mm hobby pack Cat N-1638 $1.20. 



Do if yourself and 
save a fortune! 

****EXCLUSIVE***** 
Our step-by-step guide makes it so easy to install your own alarm system to fully professional standards! Everything you need to know -and it's only $1.95 or FREE with any alarm system from Dick Smith Electronics. 011/14,;" 

Ilow 
Install Your Own Burglar Alarm 

Features: 

Heavy duty steel case with 
security key lock and 
tamper protection. 
Internal mains power 
supply plus charger for 
(optional) back-up battery: 
room inside the case for 
battery. 
Latest 'wire -out -proof 
sensor circuitry- suits both 
n/o and n/c sensors! 
Use with any type of 
intruder detection sensors. 
Isolate any sector(s) you 
wish: you can have alarm 
on in rest of house while 
you're asleep at night. 
Comprehensive installation 
manual supplied! 

Cat L-5100 

x239 
One step 
gone .. . 
Hide a pressure mat under the 
carpet, a rug - even the 
lightweight Bill Sykes can't get 
past this one! Put one in front of 
your safe! Normally open 
contacts. 

Cat L-5270 

and they're 

ONLY$ 950 
Stainless Steel Pliers/Nippers 
Transistor Nipper Cat 1-3205 
Mini Flat Nose Cat T-3325 
Mini Needle Nose Cat -T-3570 
Mini Long Nose Cat T-3565 
And theyre only $8.50 a pair! 

See our insert for address details EL 

Big screamers! 
Know what a crook hates most? 
Noise? Scare the pants off them 
with this high efficiency horn 
speaker. Connects to alarm 
speaker output. Really loud. 
Cat C-2705 

ONLY 

s 1 

Larger (127 x 200mm) horn with 
huge 15 watts rating. For the 
installations where a loud alarm is 
a must. 
Cat C-2718 

Also 
ideal for 
PA use 

ONLY 

$2750 

Give em Piezo 
the gong! Piercer! 

Ultra Loud Bell. A great new 
addition to our range. Huge8 inch 
fire bell with massive gonger, 12 
volts operate at 300mA. Suitable 
for most alarm systems. 
Cat L-5280 

$ 3495 

What an amazing sound from 
such a little gizmo! Piezo alarm 
unit features inbuilt driving 
circuit so it operates direct from 

12 volt supply. 
Unbelievable 
120dB @ 1 m 
output 

Cat L-7025 

$ 1 495 

Battery Back-up 
12V 2.6AH Rechargable Gell Cell. At last! A high current 
rechargable battery ideal for alarm use. Fits perfectly into our new 
Security Centre, also great for other alarms. Easy to keep trickle 

charged. 

Cat S-3320 

$2495 
¡Protect against fire! 

Most alarms have provision for a fire sensor. Take advantage of it and 
protect your home and property! Use any number of sensors in likely 
'hot spots'. 
Cat L-5254 

$ 795 

A719 
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HIRE * SALES SERVICE 
63 Hardgrave Road, west End 4101 

Postal Address: P.O. Box 377, west End 
Phone: (07) 44 4971 
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DON'T FORGET WE DO CONSOLES STROBES 
Pinspots, Revolving Things for Ceilings, 
Lightguns, Mirror Balls, UV, Smoke 

Matra Mono inc. T/tables $1595.00 
Ii COLOUR STROBE Matra Stereo inc. T/tables 

Machines Citronics Stereo inc. - probably the 

Zero T/tables $1995.00 best selling multi -purpose 
Strobe in OLD. 

.88 
-FX4 

Fx4 
. 

Solidly built. Highly 
polished reflector. SPEAKER SYSTEMS Sound activated with 

Matra 150W Disco Bin sensitivity Control at 
Combined 
Lighting + Strobe 

- RCF $895.00 pr rear. VERY POWERFUL. 
Matra Towers 15" JBL $1250.00 pr Red Blue Yellow Green $46.90 

Controller - 
featuring "button" control for 
switching over - ALL LIGHTS OFF - 
STROBE CHASE ON! 
will operate 4 channels of Inductive 
Load Lighting + Remote Control on up to 
4 Strobes. 
Many other Combinations, patterns and 
displays Controllable through the "all 
button" keyboard. 
A "HITech" Controller at a "Low -Tech" 
price. 

TOUCH CONTROL PANELS 
Ice 12 Way Key Flash Panel $760.00 
Ice 12 Way Slave Pack $450.00 
Ice 10 Way Electronic Switch 
Panel $533.00. 

AMPLIFIERS 
Matra 100 + 100W $690.00 
ZPE 500W Mosfet $1080.00 
ZPE 600W Mosfet $1650.00 
ZPE 1000W Mosfet $1950.00 

FOG & SMOKE 
Special Offer 

MIXERS 
MACHINES 
Le -Maitre Mini Mist Smoke $520.00 Citronic SM330 6 Channel $695.00 Machine $968.00 

Citronic SM440 6 Channel $1055.00 Le -Maitre Mini Mist Canisters $10.91 
PINSPOTS - Citronic CS220 Microphone DS Smoke Machine $845.00 

HELICOPTERS - 
SCANNERS 
Pinspot Par 36 inc. Lamp $38.00 
Par 38 inc. Lamp $32.50 

Mixer 
Citronic CS460 6 Channel 
Citronic CSV 30 Video 
Control 
Suplex MX 3000 

$829.00 
$1769.00 

$1340.00 
$395.00 

ROPE LIGHTS 
7M 4 Channel 6 Colours $99.00 
4Ch Controllers $90.00 

Pinspot Par 46 inc. Lamp $56.00 
Optikinetics Sound Scanner 
P36 master $310.00 
Optikinetics Sound Scanner 
P36 Slave $252.00 
4 Head Helicopter $295.00 

MIRROR EFFECTS 
Mirrorball 8" less motor 
Mirrorball 12" less motor 

$29.50 
$59.50 

Mail Orders 
+ Installations 
+ Other Info 

Mirrorball 18" less motor $92.50 
Mirrorball 20" less motor $130.00 CREDIT CARDS 

STROBES & 
CONTROLLERS 
Ice Strobe Starflash $340.00 

Mirrorball 12" Half Ceiling Mounting 
inc. motor $69.80 
Mirrorball Motors $30.00 
Battery Motors $8.90 

Bankcard, M/Card, AGC Credit Line 

CLUB INSTALLATIONS 
Excellent service through Australia. 

LJJ 

Optikinetics White Lightning $690.00 
Optikinetics Strobe Control 

INSTALLERS 
write to us for attractive Trade 

4 Channel $295.00 
Optikinetics Strobe Control CONTROLLERS Terms. 

1 Channel $90.00 Citronics LU 4000 $645.00 MAIL ORDERS (AUST) 
Egg Strobe (fits BC holder) $24.00 Matra 4CH $225.00 Add packing & post (P&P) as follows 

Mode Unit Five Master $1185.00 (Aust. only) MINIMUM MAIL ORDER $25 

PROJECTORS 
Mode Unit Five Zone Matrix 
Mode Unit Five Slave 

$792.00 
$830.00 

Goods $25149 P&P$3.50 
Goods $50-$99 P&P$5.00 

- Optikinetics Solar 250 Zero 88 FX4 $520.00 Goods $100-$149 P&P$7.50 
Projector $307.20 Zero 88 Micro 4 $1260.00 Goods $150-$199 P&P$10.00 

WE CAN SUPPLY YOUR DISCO NEEDS 
WRITE OR CALL FOR FURTHER INFORMATION ON OUR 

EXTENSIVE RANGE OF SOUND & LIGHTING EQUIPMENT 

Goods $200 + Add 5% to Order value 
or otherwise by individual quotation. 
Send to: HI -TECH LIGHT & SOUND 

63 Hardgrave Rd. 
West End Q. 4101. 
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Sight & Sound NEWS 
New technology for TVs 

The first digital TV, recently released on the market in 
Japan, was manufactured by National Panasonic's parent 

company, Matsushita Electric Industrial Co. It is claimed that 
the digital video circuitry will provide crisper images, 
expanded capabilities and cost less to make. 

Current analogue TV sets gen- 
erate pictures by processing ana- 
logue signals which are sent out 
by TV stations. Matsushita's 
digital TV converts these ana- 
logue video signals into digital 
signals, giving a claimed cleaner 
image due to reduction of spots, 
screen flickering and colour 
saturation. 

The digital circuitry was de- 
veloped by a division of ITT in 
West Germany, combined with 
Matsushita -originated peripher- 
als and memories to provide 
'window' monitoring displays 
inset on the normal picture. 

The monitor mode provides 
two pictures, one at full -screen 
size and the other a 150 mm in- 
sert. The smaller picture is pro- 
duced with analogue signals 
from a VCR, video disc player or 

video camera. 
The signals are analysed in 

units of 96 x 128 picture ele- 
ments, and each pixel is con- 
verted to a digital code. By this 
process, each picture frame is 
stored in the 64K semiconductor 
memory and a memory -control 
LSI synthesises the picture 
frames with the full -screen dis- 
play. The smaller 'window' 
image can be erased and moved 
around on the screen. 

This multifunction digital TV 
can easily incorporate a tuner 
and adaptor for videotext and 
Teletext and will hookup di- 
rectly with home computers, 
stereos, VCRs and other forms 
of component TV. It has one 21 - 
pin and one eight -pin RGB input 
terminals and three video input 
terminals, and switching for 

combining TV or prerecorded 
video from video cassette' or 
video disc players. The picture 
tube has a 0.55 mm mask pitch 
for high -resolution display of 
text. 

It has one -touch white balance 
and full remote control which 
can be used to adjust all func- 
tions and changes in picture con- 
trast and brightness, tint and co- 
lour. The remote control unit 
currently controls 61 functions, 
including various functions of 
any VCR, video disc player, per- 
sonal computer or video camera. 

Although the set performs 
many complex image -manipula- 
tion and enhancement functions, 
it has about one -fifth the number 
of components in its video cir- 
cuitry as an ordinary analogue 
TV set. It measures 48 I x 503 x 
518 mm and weighs 27.5 kg. 
Sound output through the multi- 
plex audio system is 5 W per 
channel, through two 120 mm 
diameter speakers. 

Hitachi is also planning to re- 

lease a new TV soon. The 
480 mm TV includes ghost -chas- 
ing circuitry that reduces the 
presence of secondary images 
that result in interference and 
overlapping signals. 

Hitachi conducted a survey in 
Japan which showed that about 
78% of home TV reception is 
haunted by ghosts that appear as 
shadow images 5-150 mm to the 
right of the regular image. Com- 
pensating circuitry reduces the 
video signal-to-noise ratio by 14- 
20 dB, which reduces the ghost 
image to between one -fifth and 
one -tenth of its original intensi- 
ty, depending on the strength of 
the interfering signal. 

Hitachi has filed 56 patent ap- 
plications for the two -stage, 
CCD (charge coupled device), 
transverse filter method that it 
uses to wipe out the ghosts with 
digital conversion of misaligned 
signals. The circuit kicks in 
within 10 seconds after the chan- 
nel is changed with the electronic 
tuner. 

JVC stereo 
video 

The Japanese manufacturer, 
JVC, has just announced the 

release of its latest video 
recorder the HR D225. 

The stereo facility, with its 
Dolby B noise reduction circuit- 
ry, can record FM radio/TV 
simulcasts or give full stereo 
sound to your favourite video 
tapes. 

A high-speed visual search 
system, Shuttle Search, plays 
the tape at nine times normal 
speed in either direction, mak- 
ing it quick and easy to locate 

any desired programme seg- 
ment. Still frame and frame 
advance facilities are also built 
in. 

There is a special picture 1 

sharpness control, which can 
vary the video image to he 
degree of sharpness most pleas- 
ing to your eye. The HR D225 
has presetting facilities for 16 [v 
broadcast channels, and a new 
up/down facility for channel 
scanning. 

The unit has an instant record- 
ing facility which double as a 
sleep timer for automatic shut- 
off of recordings, and a 14 day/8 
event program timer which 
offers almost limitless viewing 
flexibility. 

IAAA%Á/ t.»i 
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AM stereo - still a debacle 
Radio i, in Auckland New 
Zealand, claims to be the 

first station outside North 
America to broadcast in AM 
stereo, having introduced trans- 
missions earlier this year. 

The Harris system is used for 
the broadcasts of 1X1 Auckland 
on 1332 kHz. Radio i com- 
menced operation in 1969 as a 
private commercial station. It 
features an 'easy listening' for- 
mat, often giving it top ratings in 
Auckland in competition with 

Radio New Zealand 1ZB. 
The station's Managing Direc- 

tor, Mr Graeme Edwin, said 
that five special listening posts 
had been established in stores 
around Auckland to give the 
public the chance to hear the 
station in stereo. Radio i has im- 
ported Sony receivers for this 
purpose. 

Although receivers are not 
widely available in NZ yet 
Radio i has taken this pioneer- 
ing step because the station has 

no doubt that AM stereo will be 
the sound of the future. 

In Australia, 12 stations have 
been carrying out tests in AM 
stereo. Unfortunately four in- 
compatible systems are being 
tested by different stations. 2CH 
Sydney is testing with the Kahn 
system, while other stations are 
using either Motorola, Magna- 
vox or Harris. One receiver 
being marketed is capable of 
tuning to any of the four stereo 
systems. 

The Australian Department 
of Communications has ap- 
proved experimental transmis- 
sions for all four systems. The 
New Zealand Post Office has 
approved the Harris system in 
New Zealand. 

Present radio receivers cannot 
be economically modified to ac- 
cept AM stereo, but the intro- 
duction of any new system will 
not affect the old receivers. 

- Arthur Cushen 
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performance 

Holden 
price! 

_. - :: 
.... ::::: . .. 

YAMAHA 

If you've been waiting for the price of CD players to drop, or 
waiting for superior CD players to arrive, you don't have to 
wait any longer. The CD -X1 has the performance, and at the 
right price. 

WIZEN YAMAHA released the CD -XI 
compact disc player with a recommended 
retail price of almost one- third of their 
original CD -1 model, they really set their 
competition a merry chase. Although the 
CD -I was over -priced, the CD -XI is most 
probably under -priced in the eyes of 
Yamaha's competition. 

The Yamaha CD -1 compact disc player 
was unquestionably an excellent, but com- 
plex piece of equipment. It incorporated 
double digital circuitry and an array of 
complex electronic refinements that over- 
whelmed many intending purchasers. The 
sales were slow. So the design team 
started developing a unit which would 
offer as good a performance as the CD -I, 
with a price that could not be resisted. 

The secret of the CD -XI is basically a 

metamorphosis of the bulk of the original 
electronic circuitry in the CD -I compact 

YAMAHA CD -X1 COMPACT 
DISC PLAYER 

Dimensions: 340 mm wide x 92 mm high x 
290 mm deep. 

Weight: 3.6 kg 
Price: Rrp $599. 

Manufacturer: Yamaha Nippon Gakki Cox Ltd, 
Hamamatsu, Japan. 

Distributor: Rose Music, 28 Kent St, 
Belmore NSW 2142. 
(02)750-8999. 

disc player into just two large scale inte- 
grated circuits which are electronic 'works 
of art'. One LSI circuit has 64 pins and 
the other has 40 pins. The metamophosis 
also extended into the mechanical design 
as the case has become a complex but 
beautiful example of plastic moulding and 
cost effective engineering design. 

The engineers have completely rede- 
signed the laser pick-up system into a new 
three -beam configuration which is less 
than half the size of the original unit. It 
has markedly superior tracking capabilities 
to almost any other CD player on the 
market. 

The basis of the digital system has been 
modified so that the digital -to -analogue 
conversion rate is doubled. The digital fil- 
ter operates at 88.2 kIlz instead of 
44.1 kHz so that a simpler filter with 
smoother and more gentle skirt can he 

YAMAHA POIL~IMMIL..,. ca, -m, 

used. This results in an improved phase 
response and achieves superior results at a 

lower cost when compared to the original 
unit. 

Features 
The frontal appearance of the CD -XI 
bears a fleeting resemblance to the CD -1, 
as well as to some of the competitors' 
compact disc players. Yamaha also believe 
that 'black is beautiful' and the CD -XI 
makes a feature of black buttons and 
white lettering to achieve an extremely 
neat and functional appearance. 

The disc drawer is located on the left- 
hand side of the main panel and below it 
is the power 'on/off' switch. When the unit 
is first switched on without a disc in the 
drawer, a flashing green light softly illumi- 
nates the area below the bottom of the 
disc drawer. When a disc is loaded the 
light stops flashing. 

In the middle of the panel is an 'open/ 
close' button which must be pressed to 
open the drawer but is not essential to 
close the drawer. Unlike some of the com- 
petitors' units, you can push on the front 
of the drawer and it will close without 
trauma; or you can press the 'play' button 
and the drawer will automatically close 
and the disc start to play. Below the 

...t 
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Simple design. The front panel features clean lines and simple layout of the controls and displays. 

54 - ETI August 1984 



SOUND REVIEW 

'open/close' button is a 'play mode' switch 
which selects three functions: 'auto', 'nor- 
mal' and 'single'. 

In the 'auto' mode playing will com- 
mence as soon as the power is switched on 
(if a disc is already in the drawer) or it 
will play at the pre- programming time, if 
an automatic timer is connected. In the 
'normal' mode the playback begins when 
the 'play' button is pressed, while in the 
`single' mode the unit will stop playing 
after each individual track and then has to 
be restarted with the `play' button. 

On the right-hand side of the front is a 
large `play/pause' button which sensibly 
provides both functions. On the extreme 
right-hand side of the panel is. the 'stop' 
button whose function is self-explanatory. 
In the middle of the panel is a small, 
clear, plastic escutcheon. Behind it the 
music number is indicated on the left-hand 
side; the elapsed time of the selection 
being played, or the remaining time of the 
disc is on the right-hand side. 

The music number display, unlike some 

. 

C 

a 

i1 

of controls. The designers claim that these 
buttons are so simple that they virtually 
explain themselves. 

My staff and I do not support that view 
as two of my staff tried to use the controls 
without reference to the handbook and 
found that they ended up with somewhat 
different results to what they had expect- 
ed. I believe that the days of picking up a 
piece of equipment and being able to use 
it correctly without reference to the hand- 
book are long gone. 

The first of these controls is the 'on/off 
repeat button which allows you to either 
replay the whole disc, or just those sec- 
tions that have been programmed into the 
memory using the three memory control 
buttons. The second `repeat' switch is la- 
belled `A -B' and is pressed once at the 
start of the section whose cyclical playback 
is required (during the normal replay 
cycle) and pressed again at the end of that 
sequence. The programme section be- 
tween the two specified points automati- 
cally replays 'over and over again'; as long 

10 JO 
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Figure 1. 

Engineering masterpiece - in plastic! The disc drawer and transport are constructed of ingeniously 
designed plastic components, as is most of the cabinet. The single printed circuit board containing all the 
electronics is at right. Note the LSI chips at the front. 

of the other units on the market, works all 
the way up to '99', which is fortunate as 
many of my latest CD test discs contain 99 
tracks. The escutcheon also contains four 
illuminated displays which indicate which 
choice of a possible series of functions has 
been selected. These are 'repeat', 'A -B re- 
peat', 'memory' and 'play' modes. 

On the bottom of the front panel are 
nine buttons which provide a wide range 

as you so desire, until you've had enough. 
This particular feature has unquestioned 

benefits for the technical reviewer who 
can select a portion of a test disc and re- 
play it through his analysis equipment, 
without the problems that are common 
with a record player. Its uses for other 
purposes is far less obvious, although it 
will no doubt prove to be an excellent 
conversation piece. 

HANDLING COMPACT DISCS 

Label 

Recorded surface 

It must be 
inserted with 

the label facing 
upward. 

Lower surface has the 
recorded signal 

4 tit 
Disc tray 

Always place the compact disc in the disc tray 
with the label facing upward (Compact discs can 
be played only on one side.) 

To remove a disc from its storage case, press 
down on the centre of the case and lift the disc 
out, holding it carefully by the edges. 

Proper way to hold 
compact disc 

Fingermarks and dust should be carefully 
wiped off the disc's recorded surface with a soft 
cloth. Unlike conventional records, the compact 
disc has no grooves to collect dust and micro- 
scopic debris so gently wiping with a soft cloth 
should remove most particles. Wipe in a straight 
motion from the inside to the outside of the disc. 
Small dust particles and light stains will have 
absolutely no effect on reproduction quality. 

Never use such chemicals as record sprays, 
antistatic sprays or fluid, benzine or thinner to 
clean compact discs. Such chemicals would 
irreparably damage the disc's plastic surface. 

Discs should be returned to their cases after 
use to avoid serious scratches that could cause 
the laser pickup to "skip". 

Don't expose discs to direct sunlight or high 
humidity and temperature for extended periods. 
Long exposure to high temperatures can warp 
the disc. 

Don't stick paper or don't write anything with 
ballpoint pen on the surface of the label side. 

(Material courtesy Yamaha) 
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The three memory buttons are labelled 
'store', 'cancel' and 'check/RT'. When 
playing the disc through in the 'music 
search' mode, looking for a specific selec- 
tion for which a subsequent memory cycle 
is desired, one presses the memory `store' 
button. On moving further forwards or 
backwards through the disc one repeats 
this function in order to store the required 
sequence in the memory. 

By using these two switches, together 
with the forward and backward music 
search switches, one does have a more 
tedious and less direct control facility than 
that provided by CD players with a nu- 
meric key pad. What you are getting, 
however, is the same function without the 
complexity. the size or the cost of the 
competing units. 

The third memory switched labelled 
'check/RT' can be used in two different 
ways. If you press the 'stop' button and 
press 'check/RT' sequentially, it will dis- 
play each of the tracks selected, together 
with the appropriate total recording time 
of that track and the remaining pro- 
grammed track times. If the 'check/RT 
switch is held down during playback it will 
at first display the same information and, 
after three seconds, the elapsed time on 
the track actually being played. 

The four music search buttons are la- 
belled '-, '44'. 'DD' and '+'. They 
allow you to index forwards or backwards, 

by individual track numbers, using the ± 
buttons and fast -forward and fast -reverse 
buttons. The fast -forward and fast -reverse 
buttons operate slowly for the first three 
seconds, and then engage in a high speed 
mode which simultaneously reduces the 
unit's playback volume to protect your 
atnplifer and speakers. During 'pause' 
these controls increment forward or re- 
verse in one minute intervals of the track 
content; this is particularly convenient if 
you know where a section of music begins 
or ends. 

The rear of the player is particularly 
sparse with a pair of coaxial sockets and a 
double insulated mains lead which has 
been sensibly designed for only 220/240 
volts operation. The front. sides and rear 
of the cabinet is fabricated from moulded 
plastic but use screwed -on metallic top 
and bottom panels to provide rigidity, 
strength and access convenience. 

The inside of the cabinet using a wide 
range of different plastics, some metal and 
many ingeniously designed plastic inserts. 
The tray mechanism is worthy of special 
comment as many of its elements look like 
metal but are, in fact, ingeniously de- 
signed pieces of plastic. 

The circuitry uses only two printed cir- 
cuit boards which are particularly small. 
These use a phenolic material but are, no- 
netheless, executed to a high standard. 
The underside of the boards is fully pro- 

-5o 

60 

o 
v 70 

iY 

eo 

90 

-loo 

100 Hz 

1 kHz 

YAMAH A CD -El 

Y AMA C 0.1 

LINE ARITY 

-90 -80 -70 
RECORDED LEVEL dB 

By comparison. The linearity of the CD -X1 is ".. . 

extremely good all the way down to -60 dB where 
it is better than the CD -1 (reviewed Sept. '83), but 
is slightly inferior over the -80 dB to -90 dB 
range". 

tected by masking over the laminate. Even 
though they are simply constructed. their 
operation is complex. 

The electronic circuitry on the main pc 
board (see Figure I) consists of integrated 
(LSI) circuits which have replaced literally 
dozens of. other integrated circuits. transis- 
tors, diodes and components. This has re- 
sulted in a printed circuit board that looks 
only slightly more complex than a transis- 
tor radio. 

-100 -60 -50 
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MEASURED PERFORMANCE OF YAMAHA CD -XI SERIAL NO. 26867 

DISTORTION 

AT MAXIMUM OUTPUT LEVEL 0 dB 

100 Hz I kHz 10 kHz 

2ND -106.2 -114.3 -85.6 dB 

3RD - 88.5 -105.7 dB 

4TH -107.3 -107.9 dB 

5TH -105.2 -106.2 dB 

T.H.n. - 88.3 -101.5 dB 

0.0038 0.00084 0.0032 

AT INDICATED LEVELS FREQUENCY I kHz 

LEVEL -IOdB -20dB -40dB -60dB -8008 

2ND - 84.5 -101.1 -84.2 -57.9 -27.5 dB 
3RD - 90.4 - 88.4 -72.4 _43.3 -21.9 dB 
4TH - 97.4 -104.9 -82.1 -57.5 -28.5 dB 
5TH -110.7 - 92.0 -72.3 -42.4 -40.6 dB 

T.II.D. - 83.3 - 86.6 -68.9 -39.7 -20.1 dB 

0.007 0.0047 0.0)6 1.04 9.9 

EMPHASIS 

FREQUENCY RECORDED LEVEL OUTPUT LEVEL 

(LEFT) 
I kHz -0.37 dB -0.2 dB 

5 kHz -4.53 dB -4.4 dB 

16 kHz -9.04 dB -9.9 dB 

OUTPUT LEVEL 

(RIGHT! 

-0.2 dB 

-4.3 dB 

-9.5 dB 

Objective testing 
The objective testing of this unit proved to 
he even more simple than when we re- 
viewed the CD -I (almost one year ago). 
The frequency response is extremely Oat, 
as both the normal level recording and the 
expanded scale level recordings show. The 
unit exhibits a miniscule 0.6 dB, rise be- 
tween 18 kl Iz and 20 kHz, hut is virtually 
ruler -Oat everwhcre else. 

The digital -to -analogue output conver- 
sion linearity is extremely good all the way 
down to -60 dB where it is better than 
the CD -I, but is slightly inferior over the 
-80 dB to -90 dB range. 

The signal-to-noise ratio without empha- 
sis is almost identical to the CD -I, but is 
inferior with emphasis at 94 dB unweighted 
and 101.5 dB A -weighted. The channel 
separations of the CD -XI is 5.5-6 dB lower 
than claimed by the manufacturer at 1 kHz 
and not nearly as good as that provided by 
the CD -1. Before you get disturbed, how- 
ever, it should be pointed out that these 
levels of separation are still so much better 
than required that it does not really consti- 
tute a loss of effective performance. 

The distortion figures of the CD -XI at 
0 VU are much better than claimed by the 
manufacturer, and also much better than 
achieved by the CD -I. I have compared 
the individual harmonic distortion figures 
against those of the CD -XI and these re- 
veal that the CD -XI is superior at each of 

SOUND REVIEW 

COMPACT DISC PLAYER DATA SHEET 

MEASURED PERFORMANCE OF YAMAHA CD -XI SERIAL NO. 26867 

FREQUENCY RESPONSE 

OUTPUT LEVEL dB V FREQUENCY 
1.0 kHz 6.5 
20 Hz 6.6 
40 Hz 6.6 
100 Hz 6.6 
200 Hz 6.6 
500 Hz 6.5 
1.0 kHz 6.5 
5.0 kHz 6.4 
7.0 kHz 6.3 

10.0 kHz 6.3 
16.0 kHz 6.0 
18.0 kHz 6.) 
20.0 kHz 5.9 

LINEARITY 
RECORDED LEVEL dB OUTPUT LEVEL dB 
0.0 0.0 

-1.0 -1.0 
-3.0 -3.0 
-6.0 -6.0 
-10.0 -10.0 
-20.0 -20.0 
-30.0 -30.0 
-40.0 -40.0 
-50.0 -49.9 
-60.0 -59.8 
-70.0 -69.3 
-80.0 -78.0 
-90.0 -84.7 

SIGNAL TO NOISE RATIO 
WITHOUT EMPHASIS 
WITH EMPHASIS 

CHANNEL SEPARATION 
FREQUENCY RIGHT INTO LEFT dB 

100 Hz -95.1 
I kHz -84.4 
10 kHz -64.2 
20 kHz -57.0 

93.4 dB (Lin) 99.1 dB(A) 
94.OdB (Lin) 101.SdB(A) 

LEFT INTO RIGHT dB 

-94.9 
-84.0 
-65.0 
-58.9 

die test levels, with the exception of 
-10 dB, all the way down to -80 dB. 
Even the differences at -10 dB are in- 
consequential. so I am satisfied that the 
large scale integrated circuitry has 
achieved the two most important functions 
that the designers set out to provide. 

It has one other attribute that most 
other CD players can't match. It can track 
all of our eccentric test discs at first go, in- 
cluding the nasty one with ±I mm eccen- 
tricity. All of the other objective testing 
confirms that the basic performance pa- 
rameters of the CD -XI are on a par with 
any other CD player on the market. irre- 
spective of its price. 

Subjective testing 
The subjective testing of this unit revealed 
that the functional controls, although 
deliberately simple, achieve a degree of 
functional simplicity which I am sure you 
would appreciate as much as I did. This 
unit has not been designed for a computer 
fadist, for whom numeric key pads are 
stock -in -trade. It has been designed for 
someone who just wants to play music. 

Although I have now tested more than 
15 CD players. I found that I did not miss 
the more advanced control functions that 
are on many of the other players. I could 
achieve almost as much without any 
noticeably greater effort (except with discs 
containing 99 tracks). 

When I received this player I was given 
two Denon PCM digitally recorded discs 
from Japan. These typify the best in the 
new generation of digitally recorded com- 
pact discs; the quality has not been com- 
promised by either using old analogue 
recordings (some companies are doing 
this), or sloppy recording techniques or 
inadequate studios, which can be clearly 
discerned in many of the latest discs. 

The subjective testing was done using a 
disc of Jean Jacques Kantorow performing 
J. S. Bach's Violin Concerto in D Minor 
(38c37-7096). It is a brilliant rendition of 
violin music at its absolute best and it left 
a spellbinding impression. 

This was eclipsed by Jacques Rouvier's 
piano rendition of Debussy's "Preludes". 
a masterful rendition of an absolutely lyri- 
cal piece of music. 

The CD -XI produced music which was 
superb, highlighting the excellence of its 
design. It convinced me that the CD -XI is 
a true second generation CD player in the 
fullest sense of the words. It also con- 
vinced me that it is essential to select your 
CD discs from what I would describe as 
second generation software. in order to 
obtain the full benefits of the medium. 

If you have been waiting for the price of 
CD players to drop or for superior CD 
players to arrive, I suggest your wait is 
over. The CD -X I provides the perform- 
ance and offers it at the right price. 
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CACO 'TONY SALE!! 
MASSIVE SCOOP PURCHASE 

HUNDREDS OF APPLICATIONS 
FROM ONLY 75Cit!! 

Jaycar has bought the entire surplus stock of 
a coaxially mounted electric bell - as used in 
the Telecom 'Gondola' telephone! This unique 
bell is actually TWO bells - one mounted 
coaxially Inside the other. The striker is 
mounted between the rims of the bells and is 
electromechanically driven. The unit runs on 
AC from about 17-48V. 
The exciting part, however, Is the price!! We 
purchased the bells FAR BELOW MANU- 
FACTURERS COST - so YOU REAP THE 
BE NE F1T11 
Cat. LA -5270 

START YOUR OWN CACOPHONY!! 
1.9 51.50 ea: 10-24 51.25 ea: 
25-99 51.00 ea: 100+ 75C ea 

. 

SMOKE DETECTORS 
BACK!! 

BARGAIN OF THE CENTURY 
Once again we have made a scoop purchase of ionisation 
chamber type smoke detectors. 
When we had this product before we sold many thousands 
at our ridiculously low prices. We sold out of course but 
NOW THEY'RE BACK!! 
The smoke detector is completely self-contained, is round 
and measures a compact 115mm diameter and 40mm 
deep. Fixing screws and masonry plugs are provided 
along with 9V battery and very comprehensive instruction 
manual. 
The "Smoke Sentry" once sold for 549 and frankly was a 
flop at that price. Despite the fact that every home should 
have at least one, people considered that their Children 
and their own lives were not worth that amount. 
But now you have NO EXCUSE! Once again Jaycar has 
made a MASSIVE SCOOP PURCHASE of SMOKE 
DETECTORS below Importers COST! We pass the savings 
on to you! 
If you missed out before HURRY this time. Don't be 
disappointed!! 
Cat. LA -5090 

$19.95 
10+ 

1-9 Pcs $17.95 

JEWELLER'S SCREWDRIVER 
SET BARGAIN] 
A vinyl case containing 6 pieces of high quality plated PO 
Jewellers screwdnvers. AN ABSOLUTE MUST in every 
workshop. 

GRAB ONE IN MAY AT A BARGAIN PRICE! 
NORMALLY $3.95 - THIS MONTH $2.95 
SAVE 25% - Cat. TH-2005 yC`tl5`P, 
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MCIICC rVVIVE 
PRICE 

BREAKTHROUGH! t L i 

MICROBEE DUST COVER 
This great new, clear cover will keep dust and grime and 
all the nasties off your MicroBee. Contacts on the keys 
will last much longer. Can be removed In a moment. 
Antistatic treated to repel dust 
Cat XA-5575 59.50 

VOLTAGE REGULATORS 
We have had a large demand to expand our range of Voltage 
Regulators. So here's two new ones in 10 220 flatd plastic pas. 

7809 Positive 9 volt lA 
Cat. IV -1509 51.05 ea - 10 up 95C ea 

7824 Positive 24 volt lA 
Cat. IV -1524 51.05 ea - 10 up 95C ea 

LM 1458N IC 
Dual Operational Amp 

(Specs supplied upon request only) 
Cwt ZL3753 

NORMALLY 51.50 
AUGUST ONLY 500 

10 or more 45C each 

:1 4L, 

, $5.95 - 

SAVE $2.55 
ONLY 

We have made a massive scoop purchase of this popular $895 J item. Normally $8.50 each / 

Jaycar has made a sensational purchase of Belt 
Drive Turntables BELOW Manufacturers Cost!! 
Because of our buy we can pass them on to you at a 
MASSIVE SAVING. 
The Turntables are made in England by B.S.R. They 
are unmounted and suitable for Disco Consoles, 3 -in - 
l's etc. They are also ideal as replacements for 
existing 3 -in -1 sets. (See specifications). 
But there is an aspect that is really amazing! You 
can work the Turntable from 9-12V DC. This means 
that you can run the unit from a car or truck!! (The 
AA0292 model can of course run on 240V mains). 
The Turntable features quality Belt Drive operation, 
lightweight Transcription type arm, Cueing facility 
and Stereo Ceramic cartridge with Diamond Stylus. 
The platter has calibration markings to Check speed. 
A simple neon on 240V will "strobe" to the markings). 
Whilst the 33 8 45 rpm speed has been accurately 
set in the factory, you have the facility to make pitch 
adjustments underneath the turntable. 
The DC Motor Drive (as used in the best turntables) 
Is electronically controlled)! 
Each unit comes with complete instructions. 
OuaNity limited! You will have to hurry to avoid 
disappointment. 
SPECIFICATIONS: 
* Dimensions 330(W) x 285(D) x 60(H)mm overall 
* Platter diameter 280mm 
* 2 speed . 33 8 45 rpm (internally adjustable) 
* Pick-up arm counterbalanced type with Cueing facility 
* Pick-up ceramic (stereo) with diamond stylus 
* Turntable operation - auto stop, will return to rest 

automatically. Turntable chassis is sprung on all 
corners with transit screws 8 clips * Weight 1.5kg 

* Output stereo RCA sockets underneath unit 

.. CUG ttna 

ri ñt.nn,n 
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ELECTRONIC BELT DRIVE jaycarr 
TURNTABLE BSR QUALITY ELECTRONICS J 

"JET PHONE" ADAPTOR NEEW 
- IDEAL FOR AIR TRAVELLERS!! 

How many times do you travel by air? If you are a regular 
traveller in economy, you will be undoubtedly familiar with 
the plastic 'pneumatic type of stereo headphones. Well, we 
think that they are hopeless!! 
They are uncomfortable (in our opinion) and unless you get a 
good fit, the sound quality is poor. Wouldn't It be nice to be 
able to use your OWN high quality headphones in flight? 

NOW YOU CAN!! 
The Jaycar AA -2040 JET PHONE ADAPTOR plugs Into the 
two air sockets on the armrest. You then plug your headphones 
into the adaptor for comfortable Hi FI sound!! 

BRILLIANT AND INEXPENSIVE!! 

let Y.,..r...-`. 

Check the price! Cat. AA -0290 
(Requires 9-12V DC ® 500mA) 

ONLY $29.95 
240V version - (includes 12V 500mA adaptor) 

Cat. AA -0292 ONLY $39.95 
(Due to the weight of the unit post and packing Is 55 NOT 
$4.50). 

Incorporating 
ELECTRONIC AGENCIES 

NUMBER 1 FOR KITS 
SHOWROOMS 

SYDNEY 
117 YORK STREET 

Tel: (02) 264 6688 8 (02)2671614 
Telex: 72293 

CARLINGFORD 
Cnr. CARLINGFORD 8 PENNANT 

HILLS ROAD 
Tel: (02) 872 4444 

CONCORD 
1 15-1 17 PARRAMATTA ROAD 

Tel: (02) 745 3077 
HURSTVILLE 

121 FOREST ROAD 
Tel: (02) 570 7000 

MAIL ORDERS 
& CORRESPONDENCE 

P.O. BOX 185 
CONCORD, 2137 

Tel: (02) 745 3077 
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JAYCAR - Nol FOR SPEAKERS 
SENSATIONAL DEALS ON 3 -WAY 

SPEAKER SYSTEMS!! 
A massive scoop purchase of factory distress stock has enabled us to pass on unbelievable prices on quality speaker systems. The component speakers In these systems are normally incorporated into cabinets for many well known national brand HI FI companies. 
Each speaker is factory guaranteed for 90 days, however we doubt whether you will ever need to worry about it. 8" 3 WAY SYSTEM 

Superb 8" woofer with foam surround suspension and heavy 
magnet assembly with sealed back midrange and tweeter. System 
impedance 8 ohms. Power handling 40 watts rms. Crossover 
capacitors and connecting diagram and recorunended8" cabinet 
detail drawing supplied. 
Cal CS -2453 (2 required for stereo) 

$29.95/set 

4:4t6,- 

10" 3 WAY SYSTEM 
Once again. a high quality 10" woofer with higher power, sealed 
back midrange and tweeter. System impedance 8 ohms In 
addition a quality Pioneer 3 -way crossover is provided at no extra 
charge. Connection instructions are also provided as well as 
recommended 10" cabinet plans. 

Cat. CS -2454 (2 required for stereo) 
INCLUDES PIONEER 3 -WAY CROSSOVER!! 

AYCAR - 
$39.95/set 

WELCOMES YOU TO A 
WONDERLAND OF 

ELECTRONICS 
6" WIDERANGE 

4 ohm impedance Suitable for cars, or two in a box for extension 
speaker system. Very high quality curve linear cone. Normally sells 
for $8.95 each. Less than 11 normal cost) 
Cal AS -3011 

-- 
(OST & PACKING CHARGES 
$5 - $9.99 
$10 - $24.99 
$25 - $49.99 
$50 - $99.99 
$100-$198 
Over $199 

$1.50 
$3.20 
$4.50 
$6.50 
$8.00 

$10.00 
COMET ROAD FREIGHT 

ANYWHERE IN AUSTRALIA 
ONLY $12.00 

SHOP HOURS 
CARLINGFORD, CONCORD & 

HURSTVILLE 
Mon -Frj:9am-5.30pm 

Sat: 9 am - 12 pm 
Thurs Night: 8.30 pm (Not Concord) 

SHOP HOURS SYDNEY . 

Mon - Fri: 8.30 am - 5.30 pm. 
Sat: 8.30 am - 12 pm 
Thurs Night: 8.30 pm 

MAIL ORDER BY 

bon -cord 

VIA YOUR 

PHONE 

VISA 

$2.99 ea 
10 up 

$2.50 ea 

PHILIPS 12" WOOFER 
We have made a MASSIVE SCOOP purchase of genuine 
quality PHILIPS European made 12" HI FI woofers. 
These are used in the fabulous ETI4000 series kits. 100 
watts rms power handling. 

CATALOGUE PRICE $99.50 
THIS MONTH ONLY S59.50 

SAVE A WHOPPING $40.0011 

.". 

Willthey ever be this cheep again? Al 
Once again - a massive scoop purchase with a difference. 1414 1/9 We have purchased a very tame quantity d 'reject' grilles They 
are rejects because they have small flaws in the mouldings Most 
people however cannot pick the flaws if allowed to examine the 1-4 UNITS 51.50 gOle Imagine what the flaws look like s ear w on the ceilirtj 

5-19 UNITS 51.25 Naturally we are offering a massiie saving over normal units 
which we also sell Exactly the same units (says flaws) have 
been sold throughout Australia in the 1 Os d 000's The perfect 
ones sell fa around 52.95 - at least one company sells them fa 
well over $3.00. 
Cat AX -3560 

8" CEILING GRILLES 

PA INSTALLERS - GO FOR FT! 

Quality Pioneer brand - check the specs! Check the price!! 
HURRY 

Impedance 8 ohms 
Voice Coll die. 

1 W' 
Power Rating 60W (RMS) 
Resonant Frequency 4yQG 80Hz 
Sensitivity CY 13GX 98(dB/W) 
Response Q g .... 80Hz - T,000Hz 
Total Flux 539 61,100 Maxwell 
Flux Density 8,300 Gauss 
Net Weight 1,540 grams 

ONLY $29.95 

20-49 UNITS 51.15 
50 + UNITS 99c 

PRICES INCLUDE TAX 

ASK FOR A NEW CATALOGUE!! 
Mail Order customers, II you have not seen our new 
catalogue, boy are you missing outt If, (or when) you 
next buy from us by mall order just ask for a catalogue. 
It will be sent FREE with your orderlf you have one and 
want one tor a friend, that's fine too! Just ask 

8" TWIN -CONE HI FI 
20 watts rms with whizzer cone Air suspension type Low free air 
resonance. 

Normally this speaker sells for around $19.95. The Jaycar 
massive scoop purchase enables you to buy them this month at 
only 59.95. 

AN INCREDIBLE 50% SAVINGII 
The stock WONT LAST AT THIS PRICE - HURRY!I 

Cat. CE -2330 

NORMALLY $19.95 
THIS MONTH $9.95 

\` 
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Louis 

Challis 

This test disc is one of the best bargains of 1984. 
If you're not planning to buy it then you're obviously 
not seriously involved with high fidelity as it contains so much 
invaluable testing information. It gives you the equivalent 
of more than $10 000 of test equipment for less than $20. 

TEST RESULTS 
To test a disc like the Denon Audio Technical CD test disc is 'a little hairy. Our approach was to 
inter -compare measurements of what are nominally the same signals from four different test discs on 
two CD players, the Yamaha CD -X1 and the Sony CDP-101. The results of these tests provided 
measurable and significant differences in performance. Thus, by way of example, the harmonic 
distortion with the 1 kHz signal on the Sony Type 3 disc provided the following results: 

Measured Distortion Performance of Denon Test Disc c.f. Sony Test Disc 

AT MAXIMUM OUTPUT LEVEL = 0 dB 

Sony Denon Sony Denon 

1000kHz 1001 Hz 100 Hz 100 Hz 

2ND -111.4 -111.5 -106.2 -103.0 dB 

3RD - 115.1 - 115.2 - 88.5 - 88.7 dB 

4TH - 107.4 - 107.0 - 107.3 - 106.7 dB 

5TH -105.9 -119.0 -105.2 -115.6 dB 

Louis A. Challis 

DENON 
AUDIO 

TECHNICAL 
CD 

ANNOUNCEMENT 
FOR BASIC 

CHECKS 
aSOURCE 

MATERIAL 
I -OR LISTENING 

TESTS 
is TEST 

SIGNALS 
FOR BASIC 

CHECKS 11 I- Ir\\ I 

VARIOUS 
MEASUREMENT 
SIGNALS( I 

VARIOUS 
MEASUREMENT 
SIGNALS(..) 

o 

VARIOUS 
MEASUREMENT 
SIGNALS4I.,) 

J 99 
SOURCE 
MATERIAL 
FOR SOUND 

VA, ICY 

DENON AUDIO TECHNICAL 
CD TEST DISC 

Disc No: 38C39-7145 (Produced May, 
1984). 

. Price: Rrp $19.95. 
Manufacturer: Nippon Columbia 

and Waseda 
University for Denon in Japan. 

Distributor: TEAC, 
115 Whiteman St, 

Sth Melbourne Vic. 

(03)699-6000. 

TWO YEARS AGO when the first pro- 
duction of Sony CDP-101 players arrived 
in Australia, I faced a dilemma. Without 
software you can't test the equipment. 
Sony produced some magnificent demon- 
stration discs for the initial release of their 
players, but at that time there was not a 

single test disc in this country. 
We reviewed a CDP-101 a few months 

later with just two demonstration discs, 
but we still managed to produce some 
rather exciting test results in the absence 
of a definitive test disc. 

At that time, Sony in Japan and Philips 
in Eindhoven made some fairly momentus 
decisions concerning standards for CD 
players and for test disc material. Sony 
produced one disc and Philips a set of 
three. 

The Sony Test Disc Type 3 retails for 
more than $70 and the Philips disc No. 3 
retails for about $100. These discs, like 
the seven or eight other commercial test 
discs now available, contain information 
whose accuracy and precision is far greater 
than that provided by the average labora- 
tory with test equipment costing tens of 
thousands of dollars. 

If you own a good CD player then, by 
purchasing the appropriate CD test discs, 
you will be able to convert that CD player 
into a precision piece of laboratory test 
equipment. You can test not only your 
CD player but most of your hi-fi equip- 
ment, including your tape recorder, ampli- 
fier, loudspeakers and even the room in 
which you do your listening. 

This could be, and I venture should be, 
one of the most exciting pieces of informa- 
tion that you have heard in years. If you 
are at all serious about your home hi-fi 
system, then the chances are that you 
have already spent copious sums of money 
on ancilliary items of test equipment, 
probably including test tapes and records. 
These do not begin to compare with the 
Denon Audio Technical CD test disc. 

I have watched with interest or excit- 
ment (depending on the quality of the 
record) as each new conventional micro- 
groove test record has been released. 
However, I have been far more interested 
and concerned with both the availability 
and content of each new CD test disc, for 
this medium is not only more demanding. 
but the availability of appropriate test 
software is far more important. The rea- 
son for this is that no single test disc has 
contained all the software that I require. 
Consequently, I have been forced to use 
six or more laboratory test discs to pro- 
vide the aggregate information required by 
a single review (see Yamaha's CD -X1 re- 
view). 

While my requirements are possibly 
more demanding than yours, it is equally 
clear that the average (or above average) 
hi-fi enthusiast has special requirements in 
assessing amplifiers, tape recorder, cas- 
sette player, speakers and listening room. 

In order to perform such testing, it is 
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clear the test software should be suitable 
for use by people both with and without 
supplementary test equipment. The Denon 
Audio Technical CD test disc provides 
precisely those facilities and a whole lot 
more. 

Features 
This particular disc contains almost all the 
test material that you are likely to require 
and provides you with the equivalent of 
more than $10 000 of test equipment for 
less than $20. Need I say more!! 

The Denon test disc contains 99 tracks 
with a wide range of carefully collected 
software. Track 1 provides a commentary 
in English on how to use tracks 1 and 2. 
This immediately tells you whether your 
loudspeakers are correctly phased. Just 
that information alone would be worth the 
$20 or more that some of my acquaint- 
ances have paid servicemen for correctly 
phasing their speakers, removing 'muddy' 
sound from their new stereo systems. 
Tracks 1 and 2 contain in -phase, out -of - 
phase and channel balancing information, 
which is particularly well presented. 

Tracks 3 to 9 contain a series of orches- 
tral, concerto, chamber music. piano, 
organ, jazz and rock demonstration 
material. Tracks 10 and I1 contain an- 
nouncements in English and Japanese; I 

was intrigued that this took 108 seconds in 
English and only 43 seconds in Japanese. 
Could it be that the Japanese language is 
twice as efficient as the English language 
or that we use too many redundant (or 
long) words? I listened carefully to the 
Japanese again and discovered that they 
actually left out some of the text - 
Shame!! 

Tracks 12 to 35 contain test tones at 
precise frequencies and levels ranging be- 
tween 0 and -60 dB. as well as 'zero' sig- 
nals with which the basic background 
noise of your equipment. or your hearing 

acuity, may be evaluated. The zero signal 
level, which the disc describes as 'infinity 
zero', is an extremely important test which 
your amplifier and loudspeakers may not 
necessarily duplicate. It is also interesting 
to note that the 1 kHz frequency on the 
test disc is not actually I kHz, but 
1001 Hz. 

The reason for this unusual choice of 
frequency, like many of the other test fre- 
quencies selected on the disc, is that 
1001 Hz is a precise sub -multiple of the 
44.1 kHz sampling frequency used by CD 
players. Consequently. it can be digitally 
derived without the need for separate ana- 
logue test equipment. The digital purity of 
this signal is then absolute, and unwanted 
inaccuracies arc avoided. 

Tracks 36 to 39 each contain a 1 kHz 
reference signal followed by a logarithmi- 
cally -swept band of test signals covering 
the range 20 Hz to 20 kHz. Tracks 40 to 
45 provide a wide range of intermodula- 
tion tests complying with both the Interna- 
tional Electro -Technical Commission 
(IEC) and the SMPTE standards 

Tracks 46 to 64 contain a variety of sine 
wave test signals at 0, -20. -40 and 
-60 VU including test tones of 40, 100, 
315, 1001, 3149. 6301. 9999, 15 999, 
17 999 and 19 999 Hz. These are particu- 
larly suitable for testing your cassette re- 
corder, tape recorder or loudspeakers. 
particularly if you can use your VU meters 
on playback. 

Track 65 provides a further logarithmic 
swept signal covering the range 5 Hz to 
22.5 kHz. Tracks 66 to 68 provide three 
test tones at 100 Hz. 1001 Hz and 9999 Hz 
which glide from -60 dB to 0 dB per sec- 
ond, to evaluate linearity distortion in 
your CD player. amplifier, loudspeakers. 

'tape recorder or whatever you may choose 
to connect to the output of your CD 
player. 

At this point I should stress again a 
word of warning which the literature gen- 

tly presents and which I will re-inforce. 
The test signals that this CD test disc pro- 
duce cover such a wide dynamic range 
that the chance of blowing up your ampli- 
fier or loudspeakers are particularly good 
(or bad). It doesn't take much power to 
destroy a small loudspeaker, particularly 
when ít does not incorporate any internal 
protection system. Amplifiers are gen- 
erally a little more difficult to destroy, but 
they too fail fairly rapidly. particularly if 
the loudspeaker has already failed. They 
have to dissipate not only their own power 
losses, but also the energy that should 
have been dissipated in the loud speakers. 

BE WARNED - CD test discs, as well 
as being very useful or convenient, are 
also very much like a loaded gun. If mis- 
handled, or employed in the wrong hands, 
they can be very dangerous. 

Tracks 69 and 70 provide a 401 Hz test 
signal with the signal phase being rotated 
through 360° at 12° per second. Tracks 71 

to 75 provide excellent square waves and 
tone bursts at three different frequencies 
to evaluate your loudspeakers. amplifiers. 
tape recorder and cassette recorder. These 
have precise zero crossings to avoid the 
disturbing effects that many early pieces of 
test equipment could not properly pro- 
vide. 

Tracks 76 to 78 contain impulse test sig- 
nals which are extremely useful for testing 
both the CD player. your loudspeakers 
and a wide range of high fidelity and pro- 
fessional equipment - but be careful, 
these signals can wipe out your tweeters if 
you aren't careful with the volume control 
settings! 

Track 79 is a band of 120 seconds of 
'white' noise with a genuine 20 kHz band- 
width, derived digitally with what is de- 
scribed as an 'M' -sequence dither. This 
signal is absolutely perfect for conducting 
A -B tests between pairs of loudspeakers. 
and just by itself would justify the purchase 
of this disc. 
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ALSO AGENTS FOR THE POPULAR 

RANGE OF CITRONICS PRODUCTS 

WE'RE ON THE 

MOVE 

TRUSCOTT'S 

ELECTRONICS WORLD 
IS MOVING 

As of early July we're 
expanding, we will be 

offering bigger and better 
service at our big new 
premises located at: 

30 LACEY STREET CROYDON 
VIC. 

Phone (03) 723 3860 

Automatic Voltage 
Regulators and 

Slide Regulators 

Stabilised AC 
power supply 

Precision manufactured, ac- 
curate and efficient. Matsu- 
naga automatic voltage regu- 
lators offer rapid voltage cor- 
rection with zero waveform 
distortion. The units are of 
robust but compact and 
lightweight construction and 
are ideal for applications 
where constant voltage is 
important. 
Where specific Line Interference 
problems occur, Electromark 
will supplement the voltage 
regulator with filters selected 
for the particular problem. 

r-t-Iiiiiii4477-1 
- " 

fl '1 If 

Models - SVC, 350 N, 
1000 N 

Input Voltage: 180V to 260V 
AC. 
Output Voltage: 110V to 240V 
±3% (simultaneous output) Single 
Phase 50-60 Hz. 
Prices: 350VA $141.00, 1000VA 
$252.00 (plus Sales Tax if 
applicable). 

Quantity discounts available. 
r .. 

ELECTROMARK PTY. LTD., 
43 Anderson ' Road, 
(P.O: Box 184) 
Mortdale: NSW 2223 

t 

SOUND REVIEW 

Tracks 80 to 89 are most probably the 
'piéce de résistance' of the disc. They con- 
tain a series of 1/2 -octave bands of signal 
between 25 Hz and 16 kHz on the left 
channel and matching octave bands of sig- 
nal centred on 31.5 Hz through to 16 kHz 
on the right channel (see Figure 1). 

These signals are arranged so that while 
the left channel steps through three con- 
tiguous 1/2 -octave bands, the right channel 
provides the corresponding octave band 
signal. You are thus able to generate at 
will the 1 -octave band or single octave 
bands for listening to your loudspeakers, 
for testing your tape recorder, for assess- 
ing your room characteristics, and if your 
loudspeakers are good enough, for assess- 
ing your own hearing acuity or that of 
your relatives and friends. 

This facility is undoubtedly worth many 
times the cost of the disc. I will be using it 
in future loudspeaker subjective assess- 
ments as it will save me the trouble of 
bringing home the 50 kg or so of test 
equipment that I have had to carry in the 
past! 

Track 90 contains a band of 'pink' noise 
which is also invaluable for loudspeaker 
testing. Track 91 provides a superb 
3150 Hz test sine wave for 'wow and flut- 
ter' measurements (but this requires access 
to a wow and flutter meter). 

Track 92 contains a test signal wich is 

FFFF/0000 at 22.05 kHz for testing CD 
player out -of -band ('anti-aliasing') filters 
and consequently is inaudible to mere 
mortals. 

Tracks 93 to 96 contain a series of or- 
chestral and piano music at normal stereo 
level, -20 VU, -40 VU and -60 VU. 
This is extremely useful for evaluating 
both your CD player and the loudness 
contours and noise generation characteris- 
tics of your amplifier/speaker system. If 
nothing else, it will tell you how good or 
bad the background listening levels are in 
your room. If you live in a noisy location 
you may be tempted to move as a result! 

Tracks 97 to 99 contain three classical 
samples of music, each 'repeated four 
times for A -B testing of amplifiers and 
loudspeakers. which once again prove to 
be an excellent set of test material. 

Conclusions 
If by now you are not 'chaffing at the bit' 
to buy this disc, then it's clear that you 
are not seriously involved with hi-fi. I clas- 
sify this particular CD test disc as one of 
the best bargains of 1984. I believe that al- 
most every recording studio, radio station, 
television station and serious hi-fi enthusi- 
ast will want to buy this particular disc be- 
cause it provides so much invaluable test- 
ing information. 

The information has been produced with 
a degree of precision which has never be- 
fore been matched by any other means for 
so little cost. Having checked the main pa- 
rameters, I can now attest to its precision. 
accuracy and usefulness. (I kept the disc.) 
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A special E t onics opportunity 
for readers of T ay 
By special arrangement with Teac Australia Pty Ltd, the local 
representatives for Denon, we are able to offer readers the 
outstanding new Denon Technical CD Test Disc for only 

This important new tool for 
evaluating CD players and testing 
audio systems comes from Denon, 
the Japanese company that has 
played a leading role in the 
development of digital audio 
recording. Here's what Louis 
Challis, Australia's foremost 
audio and electronic equipment 
reviewer, said after testing 
this exciting new disc in his 
NATA -registered laboratory: 

o 

:0> 

19.95 
Plus 52.50 
postage and 
handling 

"I classify this particular CD disc 
as one of the best bargains of 

1984. I believe that almost every 
recording studio, radio station, 

television station and serious high 
fidelity enthusiast will want to buy 

this particular disc, because it 
provides just SO MUCH 

INVALUABLE (testing) 
INFORMATION." 

(Electronics Today, August 1984) 

riphis is an excellent offer for such a professional, state 
of the art disc! Look at what you get for just $19.95: 

Source material for listening tests: 
excerpts from various types of 
music, specially chosen to allow 
accurate evaluation by ear. 
Low and high frequency sweep 
signals at different levels. 
Square wave, impulse, noise and 
burst signals. 
Linearity test signals. 

1 

Allow four weeks for delivery 
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Test signals for basic performance 
checks. 

CD player test signals: reference 
0 dB and -60 dB levels, a sweep 
signal from 20 Hz to 20 kHz, 
two-tone signal for 
intermodulation tests, etc. 

Spot frequency test signals for 
overall system testing. 

1 

Send completed coupon to: Federal Marketing. PO Box 227 Waterloo NSW 2017 

Total price of discs S 

Plus S2.50 postage & 
handling per disc S 

I don't want to miss the opportunity to obtain a copy of this important 
audio testing tool. Please rush me Denon Technical CD Test 
Discs at the price of $19.95 each. 

plus $2.50 for handling and airmail postage anywhere in Australia 

Name 

Address 

Postcode 

Signature 
Unsigned orders cannot be accepted 

TOTAL S 

Tick box to indicate payment: 
American Express Bankcard Cheque' 

Please make Cheques payable to the Federal Publishing Company Pty Ltd 

Credit Card No: 

IIIIIIIIII!IIJIIIii 
Card Expiry Date: 
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As designed by ETI \s< ?, 

INDIVIDUAL COMPONENTS TO MAKE UP A SUPERB HI-FI SYSTEM. BY DIRECTLY IMPORTING S,s,. 
AND A MORE TECHNICALLY ORIENTED ORGANISATION BRING THESE PRODUCTS TO YOU AT FO, 
LOWER PRICES THAN OUR COMPETITORS. 

EXTRA FEATURES OF OUR KITS Only$449 
POWER AMPLIFIER 
KIT PRICE 5319 P&P 512.00 

1°a Metal Film Resistors are used where possible Prewound Coils are supplied 
Aluminium case as per the onginal article All components are lop quality Over 

400 Kits now sold We have built this unit and so know what needs to go into 
every kit SUPER FINISH Front panel supplied with every kit at no extra Cost to 
you. We are so confident of this kit that we can now offer it 

assembled and tested so that people who do not have 
the time can appreciate the sound that this amplifier 
puts out. This is done on a per order basis delivery approx. 
four weeks after placement. 
PREAMPLIFIER Only $449 KIT PRICE 5289 P&P 512.00 y 

1°. Metal Film Resistors are Supplied 14 metres of Low Capacitance Shielded 
are supplied (a bit extra in case of mistakes) English "LOrlin" Switches are sup- 
plied no substitutes as others supply We have built and tested this unit and so 

POWER AMPLIFIER Kit Price $319, P&P 512.00 

PREAMPLI 
SPECIFICATI 
Frequency response: 

Distortion: 

S/N noise: 

know what needs to go into every kit Specially imported black anodised aluminium 
knobs Again as with the power amp we are offering this kit A & T at a price which 

we do not believe there is a commercial unit available that sounds as good. Same 

delivery as the PA. 

FIER Kit Price $289, P&P $12.00 
ONS 
High-level Input: 15Hz-130 kHz.. O. - 1 db Low-level Input - conforms 
to RIAA equalisation. 2 0.2 dB 
1kHz <0.003% on all inputs (limit o1 resolution on measuring equipment 
due to noise limitation). 
High-level input, master full, with respect to 300 mV input signal at full 
output (1.2V): >92 dB flat 100 dB A -weighted. 
MM Input, master lull, with respect to full output (1.2V)at 5 mV Input, 50 
ohm source resistance connected: >86 dB hat >92 dB A -weighted. 
MC input, master full, with respect to full output (1.2V) and 200 RV input 
signal: >71 dB hat >75 dB A -weighted. 

On Special al $259 
Normally $289 

'All parts available separately for both kits. 

Please note that the "Superb Quality" Heatsink for the power amp was designed 

and developed by Rod Irving Electronics and is being supplied to other kit 

SPECIFICATIONS 150W RMS into 40hms 
suppliers. This product cost S1,200 to develop so that your amplifier kit would 

Power output: 100W RMS into 8 ohms ( 55 V supply). have a professional finish as well as sound. 

Frequency response: 8Hz to20 kHz. +0 0.4 dB 2.8Hz to 85 k Hz, +0-3 dB. NOTE: These 
figures are determined solely by passive filters. 

Input sensitivity: IV RMS for 100W output. 
Hum: 100dB below lull output (flat). 
Noise: -116 dB below lull output (flat, 20 kHz bandwidth). 
2nd harmonic distortion: 0.001./, at 1 kHz (0.0007 % on prototypes) at 100 W output using a S 56 

V supply rated at a A continuous. 0.003% at 10 kHz and 100 W. 
0.0003%for all frequencies less than 10 kHz and all powers below 

clipping. 
Determined by 2nd harmonic distortion (see above). 

0.003/. at 100 W.(50 Hz and 7 kHz mixed 4:11. 

Unconditional 

3rd harmonic distortion: 

Total harmonic distortion: 
Intermodulation distortion: 
Stability 

MX -1200 MICROPHONE/AUDIO MIXER 
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TING unit features 12 mccropnone line inputs with pan, bats. treble. e11eCt and 
fold back Controls for each Channel LEO peak ind,cators IC" each Channel 

2 turntable moult With Close -lade and individual output Controls master 
equaliser tot bass. midrange and treble variable nea0pnone output Ate etc 

complete with Cairy.ng Case 

MECIrICATiONs urS l Y1rpdaKaMa. aódblR 
Lay 22 Galen .12 
Prynd s2db50a STEREO .2121ee1at 
11114 
ERIK, R1MelRuI 20 d6 SOa . 1 

ODrPUrS 
lees IrnppaaL L E R 0 06 2e 
law? s.a0 rib 2RrB Out 0do2R 

W PM,y S1er.o 10 ee 6001100 .1 
EOUALiSATION 

e++506 
treda .I5a0 
M.t1. 
9us .12do 
Trpy ,10d0 
4.004 .12a0 

AOER4 CONTROLLERS 2an. crony. 1 .. S*.w. earn m LOO 25% 
. S.N. earn m LOO Irk 

2 

reinter 
x vM,no. 300. LIN 

ire Master VMS, 300. (16 
2 End, Send 300 LM 
EMc1 Return 300 LOO 1S% 
PAR.. 300 LOO 15% 
000 enowe 300 LOO 15, 
M. Sabe 

REOUENC, RESPONSE 20.20 x41 
OTAL NARMONIC DiSTORr,ON Less 

Mf TER 2 .emnated VU VOW. Odd 
7750 
All INDiC ATOn 12 LED Peas Iedcata. 

OLTOE 240 VAL 5001 
POWER CONSUMPTION 7 2 watts 
DIMENSIONS 620íW1. 3061D1. 106119" 
It'iOW dcOOdwr with carrying ca sail 

a . 

o 
On Special at $299 
Normally $319 

THIRD OCTAVE GRAPHIC EQUALIZER 

ir -115r- 

= = = 2 
N./L.: 

.: 

SPECIFICATIONS E.T. 
Bands: 
Noise: 
20 kHz bandwidth 
Distortion: 

Frequency Response: 
Boost & Cut: 

_ . 77.7....7_ ..... _.._J 
I. Dec. 1982 L 

28 Bands from 31.5 Hz to 16 kHz rs7 
<0.008 mV, sliders at 0, gain at 0 (-102 del. sQ0 
0.007% at 300 mV signal, sliders at 0, gain at 0 ,JO 
max 0.01%, sliders at minimum. J ? / "it 
12 Hz -105 kHz. +0. -1 tlB, all controls flat. 
14 dB 

ate" 4000 
SPEAKERS. 

8 Speakers only $155 
8 speakers with crossovers 

$499 
Speaker boxes (assembled 
with grill and speaker cutout) ... 

S299 
Crossover kits $199 
Complete kit of parts (speak- 
ers, crossovers, screws, inner - 
band boxes) $799 
Assembled, tested, ready to 
be hooked up to your system ... 

$849 

WE BELIEVE THAT WE ARE NOW THE ONLY ONES TO SUPPLY COMPLETE SPEAKER KITS ASSEMBLED 
AND TESTED FOR THOSE WHO HAVEN'T GOT TIME 5849 EX STOCK. 
PLEASE WRITE FOR CONSTRUCTION NOTES, THESE COMPLIMENT THE SERIES 5000 AMP RANGE AND 
ADD THE FINAL TOUCH. 

ROD IRVING ELECTRONICS 
425 High St . Northcote 3070 (03) 489 8866 (03) 489 8131 
48-50 A Beckett St.. Melbourne (031347 9251 

Mail Order and Correspondence 
P 0 Box 235 Northcote 3070 rtI MEP 

\t:. .J 

POSTAGE RATES 
51-59 99 
S2549 99 
5100-199 
5500+ 

52.00 
54.50 
58.00 
512.00 

St0-24.99 
550-99.99 
5200-499 

Errors and Ommissions Excepted 

53.50 
56.00 
510.00 

(All above charges are for surface mail and some 
heavy items will vary from these rates.) welcomc itere 

To Order By Phone 

Mail Order Hotline (O31 481 1436 

Cert. post for orders over 5100 included "free". 
Reg. post for orders over 5200 included "free". 
Account orders from Schools. govt. depts.. public co's.. gratefully accepted. Min order amount 520.00 
(or a min. 55.00 accounting charge will apply.) Comet Road Freight, Airmail etc. are extra. 



Equipment NEWS 
Low cost handheld DMM 

od Irving Electronics has just released details of a new 
addition to their extensive range of multimeters. 

It's the YFE YF1100, a 311 - 
digit machine priced to undersell 
the opposition at $59.95. It 
comes with facilities for transis- 
tor and diode testing. The 
YF1100 has a large, easy -to -read 
liquid crystal display and clearly 
laid out front panel. 

Function and range control is 
via a set of side buttons. There 
are six ranges of current and 
resistance, and five of volts. It 
will accept currents from two 
microamps through to 10 Amps. 

There are separate jacks for the 
ranges up to two amps and the 
10 amp range. Both are fuse pro- 
tected to save the meter in the 
event of misuse. It is designed to 
be able to tolerate 500 V across 
the current jacks. 

The YF1100 will measure up 
to 1000 Vdc ánd 750 Vac and up 
to 20M of resistance. 

It will also measure the Hfe of 
a transistor. Separate jacks are 
provided for pnp and npn tran- 
sistors. To increase the flexibility 

The YF1100, a 31/2 -digit 
multimeter from Rod Irving. 

of the jacks there are two emitter 
terminals on each jack corn- 
moned together, so that any 
transistor can be fitted, irrespec- 
tive of its orientation. 

The YF1100 also has diode 
testing facilities and the ability to 
test resistance both with and 
without turning on semi -conduc- 
tor junctions. 

For more information contact 
Rod Irving Electronics, 425 High 
St, Northcote Vic 3070. (03) 489- 
8866. 

4 nmw romana 

Quick tip cleaning 
Delicate soldering requires 
accurately cleaned solder- 

ing -iron tips and this new 
cleaner Clean -o -Point solves 
and eliminates many of the 
problems that crop up using old 
fashioned, home made devices. 

'Clean -o -Point' has been de- 
signed for on -bench use and 
contains a motorised pair of 
sponge rollers. The soldering- 

iron tip is placed between the 
rollers and tin alloy, liquid and 
residue are wiped off and fall 
within a receptacle designed ex- 
clusively to retain used solder. 

Solder spray which normally 
occurs when wiping the tip is 
eliminated and since the heating 
element does not come into con- 
tact with the damp sponge roll- 
ers it retains an even tempera- 
ture. The cleaning action is thor- 
ough, quick and avoids any ne- 
cessity for visually checking the 
tip. 

'Clean -o -Point' helps to 
achieve an increase in soldering 
quality and enables recycling of 
solder normally lost in the clean- 
ing process. 

For further information con- 
tact C & K Electronics, 15 Cow- 
per Street, Parramatta NSW 
2150. (02)636-0799. 

DATA (BOG J' 

i 

Smart data logger 
Data Electronics has just 

announced the release of a 
new data logger. The Dataporte 
is a high performance data 
acquisition, data logging and 
controlling unit, suitable for a 
wide variety of applications. 

Standard features of the Data - 
porte include analogue, digital, 
event and counter inputs, data 
averaging, data storage, ana- 
logue and digital outputs, set - 
point control and alarm outputs, 

New sound lever meter 
Ctrrus Research has announ- 
eed the CRL 2.35A Measur- 

ing System. At the input socket, 
the whole range of L3M micro- 
phone pre -amplifiers or input 
units is available together with 
eight different microphone cap- 
sules. These give a total meas- 
urement range from 10 to 
160 dB at all grades of the Inter- 
national Standard IEC 651 up to 
and including Precision Grade 1, 
totally covering Australian 
Standard 1259 parts two and 
three. 

Nine plug-in units are cur- 

rently available for the DP15 
function interface. These have 
all the parameters expected of a 
current technology sound level 
meter, including not only octave 
filter (to AS Z41), Luq and Dom, 
but also vibration, speed meas- 
urement, digital readout, ac 
power drive and many others. 

The main body of the CRL 
2.35 A has an input sensitivity of 
0.5 p.0 to 7 V over a bandwidth 
of 8 Hz to 32 kHz, while the 
main amplifier covers the whole 
range from infrasound to 
ultrasound. 

Functionally, the CRL 2.35A 
features a new, clear, 34 dB mir- 
ror scaled meter which displays 
current sound level and maxi- 
mum held value. This meets the 
Australian Standard at all three 
response speeds permitting the 
use of 'Max Hold' to full 
specification. 

The price of a typical system, 
with plug-in units for multiple 
functions, is usually well under 
$2000. For further information 
contact M. B. & K..1. Davidson 
Pty Ltd, 66 Atherton Road, Oak- 
leigh Vic. 3166. (03)568-1933. 

real time clock, RS232C/RS423 
ASCII communications, and 
simple programming. 

The Dataporte is programmed 
from a computer or terminal, 
and may be continually super- 
vised, or operated in a stand- 
alone mode. The 24 analogue 
inputs accept voltage, current, 
resistive and frequency signals, 
and are self -calibrating, and 
autoranging over three decades. 

The eight digital/counter 
inputs are debounced, and allow 
state and even monitoring, and 
counting. Scan rates are pro- 
grammed as a function of time 
or events detected on digital or 
counter channels. 

The eight digital outputs may 
he manged directly by the user, 
or programmed as a function of 
selected analog inputs to pro- 
vide direct control and alarm 
functions, or analog front - 
ending to PLC's. 

Dataporte is designed and 
manufactured in Australia by 
Data Electronics (Aust.) Pty 
Ltd. More information is avail- 
able by contacting the manu- 
facturer at 4 Pilgrim Court, 
Ringwood Vic 3134. (03)874- 
7066. 
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Equipment NEWS 

Power to 
the people! 

Thousands of Australian 
homes are in such remote 

areas that they will never be 
connected to regional electricity 
networks. But thanks to a Syd- 
ney company, even the most iso- 
lated families can now obtain an 
endless supply of `free' electric- 
ity ... from the sun. 

"If your home is not con- 
nected to mains electricity, you 
either generate your own, or do 
without," said Amtex Electron- 
ics' manager, Jim Kuswadi. 

"You can convert the Sun's 
energy to electricity instantly, 
with no noise, pollution or fuel 
costs, and minimum mainte- 
nance." 

Amtex offers a choice of five 
systems: The solar lighting kit 
provides four hours of light each 
night from three 13 W fluores- 
cent lamps. In sunless periods, a 

fully -charged battery will keep 
the system operating for five 
days or more. The home 

f 

power system (dc); On a typical 
day, this system could provide 
power for four 20 W fluorescent 
lights for three hours, a 50 W 
portable colour TV for three 
hours, a transistor radio for six 

-4 , 
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hours, and a small water pump 
for half an hour. 240 V ac sys- 
tems are available in small, 
medium and large sizes, to meet 
customers' varying require- 
ments. These units supply power 

; 
115 

0 
-o 

for most 240 V domestic appli- 
ances. 

For further information, con- 
tact: Jim Kuswadi, Amtex Elec- 
tronics, 36 Lisbon St, Fairfield 
NSW 2165. (02)728-212 1. 

MASTER. HEAT GUNS 

MASTER HEAT GUN HB10 
Is the Heat Gun designed for the electronics industry. It is our 
lightest tool weighing less than 1kg and also our smallest. Ideally 
suited to bench and field use it is supplied with a heat shrink nozzle, 
bench stand and 340C element. Optional elements are available 
from stock. 

HB10 Heat gun $90.80 
HB12 260C Element $18.38 
HB14 426C Element $18.38 
HB17 Carrying Case $27.58 

Tool & accessory prices are plus 7.5% Sales Tax and $6.00 freight 
within Australia. 

C ` , 
i_ 

=6WII 
.-Y1. co ,.o 

=1 

MASTER HEAT GUN 2000 
The 2000 series gun Is the top of the range of general purpose heat 
guns. It offers a cool touch Heat Shield and plug in elements for 
versatility. This gun offers thermostatic protection at air flows of 
2700fpm delivering 27cfm. 

HB56 Heat gun 
HB63 960W Element 
HB64 480W Element 

$179.00 
$ 18.50 
$ 18.50 

Shrink attachments and solder point tips are available, please 
contact us for full details. 

Prices valid during month of publication and are subject to change 
after that time without notice. E & OE. 

STEWART ELECTRONIC.Cómponents P/L 
44 Stafford Street, Huntingdale 

P.O. Box 281 Oakleigh 3166 
Phone (03) 543 3733 Telex AA36908 
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DISTRIBUTORS WANTED! 
We are looking for capable, aggressive distributors to promote our KYOCERA 

Solar Panels. These panels are manufactured in Japan to the same high quality 
standards you have come to expect of Japanese electronic products. 

To help distributors to promote this product, we are offering a special price 
until August 31, 1984 for orders of 12 panels or more 

KYOCERA SOLAR PANEL 
PSA 100H-361 
Power output ... 40w (± 5%) 
Optimum voltage ... 16.2V 
Open circuit voltage ... 19.6V 
Optimum current ... 2.47A 
Short circuit current ... 2.7A 

DIMENSION OF PSA1OOH-361 

Connection box 

12 

Pottant 
Solar cell 
Reinforced glass 

j 6 Back sheet 

\--Frame 
14.5 

4-M4 

KII5 

30 

TEX 
ELECTRONICS 

A DIVISION OF 
TERMON AUSTRALIA PTY. LIMITED 
(Incorporated in New South Wales) 

36 LISBON STREET 
FAIRFIELD, NSW 2165 
AUSTRALIA 
TELEPHONE (02) 728 2121 

727 5444 
TELEX AA27922 

F 

$359.00Each 
minimum 12 pcs 
(Freight additional) 
Valid to 31 Aug 84 

ORDER NOW! 
To: AMTEX ELECTRONICS 

36 Lisbon St., Fairfield. NSW 2165 

Please send me KYOCERA Panels @ $359 

I enclose cheque/money order for $ 

Name: 

Address: 

Postcode 

Please send by Rail 
Road transport (mark one) 
Nearest rail station 



Mai l Order. . Promark niftributorr... Ma//Order 

Your First Choice for High Technology Electronic Components 
(Founded 1976) 

."D"Range Connectors -- 
G6-krTpÍáted GERMAN MADE 
solder ,:: ̀`s`.`..`ª;' 

plug / / socket 

9 way ADS 9L ..$1.95 9 way ADF 9L ..$2.40 
25 way ADS 25L $4.30 25 way ADF25L ..$4.80 

PIN HEADER GOLD PLATED 
WITH CAP 
A24P $3.10 
A4OP $5.05 

A8D $1.20 - 

A14P $1.50 
A16P 

NEW! r NEW! r NEW! 

Siemens/TEC - Floppy Disk Drives 
These are professional grade 51/" half -height 
units featuring brushless steelbelt drive 
3/6 mSec access time and industry standard 
formats, with maintenance and guarantee 

backed by SIEMENS, ask for data. 

*L.- " ' 

w. t.- ` 
Part No. Sides 
FB.501 Single 
FB.503 Double 
FB.504 Double 

no discount on drives 

Density 
Single 
Single 
Double 

Tracks 
48tpi 
48tpi 
96tpi 

Cap. Price 
250K $219.50 
500K $305.00 
1M $335.50 

FINEST QUALITY GERMAN , 4:: 
IC SOCKETS GOLD PLATED . .:3---, j 

- , MACHINED -,. ° '' 
P , CONTACT ; j'i ,> 1 a 

PCB I ( I 

AR6 $0.68 WIRE WRAPI 1 

AR14 $1.10 AR6W $0.90 
AR16 $1.20 AR14W $1.85 
AR18 $1.30 AR16W $2.25 
AR20 $1.62 AR18W $2.38 
AR22 $1.82 AR2OW $2.55 
AR24 $2.05 AR22W $2.75 
AR28 $2.05 AR24W $3.05 
AR28 $2.12 AR28W $3.25 
AR40 $3.12 AR4OW $4.05 

BARGAIN PRICED BRIDGES 
35 Amp 40Q PIV 

Type 3504 

$4.75 ea. 

SO 

1 Amp 400 PIV 
Type WO 4 I N+ 

$0.60 ea. 

!! CHECK THESE PRICES !! 

SUBMIN R. F. CHOKES 

I 
==- -t 

2.2 Microhenry 
3.3 Microhenry 
4.7 Microhenry 
10 Microhenry 
22 Microhenry 
33 Microhenry 
47 MicrOhenry 

ALL 
VALUES 
50c 

100 Microhenry 
220 Microhenry 
330 Microhenry 
470 Microhenry 
1 Millihenry 
3.3 Millihenry 
4.7 Millihenry 

! SPECIAL ! 
Voltage Converter 

TSC7660 
for modems, etc. 

$3.80 

SIEMENS MINIATURE PCB RELAYS 
1 AND 2 CHANGE OVER .; 
Contacts 1 Amp, max voltage 120AC, ;, +r, 
plugs in IC socket. 
1 c/o 6V type 6V103 $2.50 
1 c/o 12V type 12V103 $2.50 
1 c/o 24V type 24V103 $2.50 
2 CIO 6V type 6V104 $3.75 
2 c/o 1.2V type 12V104 $3.75 
2 c/o 24V type 24V104 $3.75 

MAKE YOUR OWN * VOLTMETER 
TELEDYNE I.C.'S. 

3k digit LCD DVM IC Superlow power 3'h digit 
TSC7106 $16.50 LCD DVM TSC7126 

3% digit LED DVM IC Dual power MOSFET driver 
TSC7107 $16.50 TSC450 

12 bit CMOS A/D for uP 15 bit CMOS A/D TSC800 
TSC7109 $19.50 Ultra linear VCO TSC9400 

44, digit CMOS DVM IC Stable VRet 1.22V 
TSC7135 $22.50 TSC9491 

4 digit LCD driver TSC7211 ....$10.50 Super stable VRef 5V 
4 digit LED driver TSC700 $ 8.65 TSC9495 

519.50 

$ 4.95 
535.50 
$ 6.45 

S 2.45 

$ 7.70 

ALL COMPONENTS OFFERED ARE BRAND NEW, PREMIUM GRADE DEVICES. SALES TAX IS INCLUDED 
FREIGHT CHARGE IS $3.50 PER ORDER. IF YOU REQUIRE DATA AND APPLICATIONS ON ANY ITEM SEND 
A STAMPED SELF-ADDRESSED ENVELOPE. 
D.I.S.C.O.U.N.T.S.... TOTAL ORDER VALUE ... up to $50 NETT: $50 to $100, less 10%; $100 and over, less 15%. 

P.O. BOX 381 CROWS NEST N.S.W. 2065. PHONE (02) 439 6571 
BANKCARD WELCOME * PRICES VALID TO 1-11-84 * (No discount on B/Card Sales 



S100 PRODUCTS 
32K S-100 EPROM CARD 64K S100 STATIC RAM 
PRICE CUT! $499.00 

$109.001 NEW! 
KIT 

KIT FEATURES 
I Uses 5V only 2716 (2Ks81 EPROM s 

2 Allows up to 328 of software on line' 
3 IEEE S-100 Compatible 
4 Addressable as two Independent 16K 

blocks 
5 CrOmemco extended or NOrthstar Dank 

select 
6 On board wait state cncudry if needed 

USES 2716's 

Blank PC Board - $69 

ASSEMBLED 8 TESTED 
ADD $49.00 

7 Any or all EPROM locahnns 
d cabled 

8 Double sided PC hoard coin "O.k rt 
silk-screened 

9 Gold plated contact f,nu,,s 
10 UnSelofh'd EPROM s au, , ,,,p , ., Iv 

1,IW,,ednOWI 10 hIw t, w 

11 runt D ne,,lant; :.t .,.I 
12 Eas, a -d win to .Iss,n,h, 

256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LIGHT -SPEED -100" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 

FEATURES: 
256K on board, using 5V 64K 
DRAMS. 
Uses new Intel 8203-1 LSI Memory 
Controller. 
Requires only 4 Dip Switch Selectable 
I/O Ports. 
Runs on 8080 or Z80 S100 machines. 
Up 10 8 LS -100 boards can be run 
together for 2 Meg. of On Line Solid 
State Disk Storage. 
Provisions for Battery back-up. 
Software lo male the LS -100 to your 
CP/M- 2.2 DOS Is supplied. 
The LS -100 provides an Increase in 
speed of up to 7 to 10 times on Disk 
Intensive Software. 
Compare our price! You could pay 
up to 3 times as much for similar 
boards. BLANK PCB 

(WITH CP/M' 2.2 
PATCHES ON DISK) 

$99.95 $ 699.00 
8LS-100 (FULL 256K KIT) 

a 
a . Ta - L pi- \`I 

THE NEW ZRT-80 

CRT TERMINAL BOARD! 
A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A 

COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANY ÓF THE PHONE -LINE COMPUTER 
SERVICES. ir*Ftr:.:.- r _ . 

FEATURES: 
Uses a Z80A and 6845 CRT {v¡ 

'i 
Controller for powerful video 

i 
16 BAUD Rates from 75 

' .1 0,-, capabilities. . ,- . 
RS232 al 
to 19,200.,.E t 5 24 a 80 standard format (60 Hz).; Y r s' 
Optional formats Irom 24 a 80 ,,F s 5! 

14111:111 ' ' ;T4 
(50 Hz) to 64 lines x 96 characters °¡'-1.- >. q i 

4 3'. 
(60 Hz). i+ 
Higher density formats require up to ' C 5' s 

3 additional 2K a 8 6116 RAMS. 1 d 1 9 }° Uses N.S. INS 8250 BAUD Rate Gen. ' 

and USART combo IC. \ 
3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
Include the LSI-ADM3A, the Heath 
H-19, and the Beehive. 
Composite or Split Video. 
Any polarity of video or sync. 
Inverse Video Capability. 
Small Size: 6.5 a 9 inches. 

K ZRT-80 

WITH 8 IN. 

BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 

$99.00 
SOURCE DISKETTE - ADD $20 

SET OF 2 CRYSTALS-ADD $12 

(COMPLETE KIT, 
SOURCE DISK! 2K VIDEO RAM) $219.00 

I ROD IRVING ELECTRONICS 
425 High St.. Northcote 3070 (03) 489 8866 (03) 489 8131 
48-50 A'Beckett St.. Melbourne (03) 347 9251 

Mall Order and Correspondence 
P O Boa 235 Northcote 3070 

To Order By Phone 

MEW order Hotline (03) 4$1 1436 

LOW POWER! 

RAM OR EPROM! 

BLANK PC BOARD 
WITH DOCUMENTATION 

$119.00 

SUPPORT ICs + CAPS 
$29.00 

FULL SOCKET SET 
$19.00 

FULLY SUPPORTS THE 
NEW IEEE 696 S100 

STANDARD 
(AS PROPOSED) 

FOR 56K KIT $419 
[ASSEMBLED AND 

TESTED ADD $50 

6411- 

$ 359.00 KIT) 

NEW! 
LOW POWER! 

RAM OR EPROM! 

BLANK PC BOARD 
WITH 

DOCUMENTATION 
$119.00 

SUPPORT ICs CAPS 

FULL SOCKET SET 

56K Kit 5419 
64K Kit $499 

[ASSEMBLED AND 
TESTED ADD 550 

NEW! 

EPROM u 

FULL 
sewn. RIi 

5129 

car TreOM 
ADC $35 

FEATURES: 
Uses new 2K a 8 (TMM 2016 or HM 6116) RAMs. 
Fully supports IEEE 696 24 BIT Extended 
Addressing. 
64K draws only approximately 500 MA. 
200 NS RAMS are standard. (TOSHIBA makes 
TMM 2016s as last as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 
SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 
2716 EPROMs may be installed in any of lop 488. 
Any o1 the top 8K (E000 H AND ABOVE) may 
be disabled to provide windows to eliminate 
any possible conflicts with your system monitor, 
disk controller, etc. 
Perfect for small systems since BOTH RAM and 
EPROM may co -exist on the same board. 

-60RD 

FEATURES: 
Uses new 2K e 8 MK58725P RAMS 
Fully supports Extended Addressing. 
64K drawl only approximately 500 MA. 
200 NS RAMs ere standard. (TOSHIBA makes 
TIAN 20161 as last as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 
Board is configured as 3-16K blocks and 8-2K 
blocks (within any 64K block) for maximum 
flexibility. 
2716 EPROMs may be installed anywhere on 
Board. 
Top 16K may be disabled in 28 blocks to avoid 
any 1,0 conllicls. 
One Board supports both RAM and EPROM. 
RAM supports 2MHZ operelion at no extra 
charge! 
Board may be partially populated In 16K 
increments. 

32K S100 EPROM/STATIC RAM 
FOUR FUNCTION BOARD! 

i) i)'! '}' ti 

..1.._., 
..1 -tes` Ir 

NEW! 
SLAMS 

PC BOARD 
Stirs( DATA 

56900 

SUPPORT 
C S 

PLUS CAPS 

529.00 

We look our very popular 32K 5100 EPROM Card and added ruLi 

additional logic to create a more versatile EPROM/RAM Baard. SOCKET SET 

L f25 00 
FEATURES: This one board can be Used In any one of lour ways: 

A. As a 328 2716 EPROM Board 
B. As a 328 2732 EPROM Board (Using Every Other Socket) 
C. As wised 328 2716 EPROM/2K s 8 RAM Board 
D. As a 32K Static RAM Board 
Uses New 2K a a (TMM2016 or HM6116, RAM's 
Fully Supports IEEE 696 Buss Standard (As Proposed) 
Supports 24 811 Estended Adressing 
200 NS (FAST!) RAM'S are standard on the RAM Kit 

Supports both Cromemco and North Star Bank Select 
Supports Phantom 
On Board wall Slate Generator 
Every 2K Block mey be disabled 
Addressed as two superate 16K Blocks on any 64K Boundary 
Perfect for MP/M' Systems 
RAM 811 Is very low power (300 MA typical) 

32K STATIC RAM KIT - $199.00 For RAM KII A&T - Add $40 

POSTAGE RATES 
51-59 99 
525-49 99 
5100.199 
5500+ 

5200 
$4.50 
5800 
512 00 

510.24.99 
550-99.99 
5200-499 

53.50 
56.00 
51000 

(All above charges are for surface mail and some 
heavy items will vary from these rates ) .e ,ame hee 

Cert post for orders over 5100 Included -free-. 
Reg post for orders over $200 included -free-. 
Account orders from schools. govt. depts.. public COS.. gratefully accepted. Min order amount 520.00 
'or a mm. 55 00 accounh charge will a.ar.i Comet Road Freght. Airmail etc. are extra. 



Computer Case 

We have the Relay to fit your 
Printed Circuit Board 
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Reed Relays Flat Form Relays Sealed Relays Solid State Relays 
FOR YOUR COMPREHENSIVE CATALOGUE CONTACT: 

E MAIL 
BELLCO I 

Controls 

WANTED 
Jr, good Condítioft: 
ELECTRONIC 

PARTS 
and 

COMPUTERS 
also 
TEST 

EQUIPMENT 

CASH 
REPhone 

WARD! 

Melbourne 15 Hume Street, Huntingdale, Victoria. 3166. Tel: (03) 544 8244. Telex: AÁ30895. 
Sydney Valetta Building, Campbell Street, Artarmon, N.S.W. 2064. Tel: (02) 439 3311. Telex: AA21117. 
Adelaide 34 South Terrace, Adelaide, S.A. 5000. Tel: (08) 211 7855. Telex: AA89186. 
Brisbane 105 Colchester Street, South Brisbane, Old. 4101. Tel: (07) 44 2962. Telex: AA41330. 
Perth: 46 Collingwood Street, Osborne Park, W.A. 6017. Tel: (09) 446 9888. Telex: AA92085. 
Melbourne 9 Harker Street, Burwood, Victoria. 3125. Tel: (03) 288 8044. Telex: AA31261. 
Sydney 275 Stanmore Road, Petersham, N.S.W. 2049. Tel: (02) 560 7077. Telex: AA72575. 
Adelaide 34 South Terrace, Adelaide, S.A. 5000. Tel: (08) 211 7855. Telex: AA89186. 
Brisbane 105 Colchester Street, South Brisbane, Old. 4101. Tel. (07) 44 7261. Telex: AA41330. 

SEMICONDUCTOR +. 
PRICES SLA8HE 

L 

II EDOMOEROSFG 
PROMOTION OFFER! 

TRANSISTORS DIODES RECTIFIERS INTEGRATED CIRCUITS We want to show-off the 
BC107, 108. 109----0.30 0A90, 01191, 0A95___.0.20 7400 Series, from 0.40 quality of our LED's, IC's. 

1N914, 1N4148_0 05 
1N4001 - 1N4004____.0.10 
1N5401 - 1N5404_____0.30 
400PIV 6Amp 0 75 
Large range up to 50Amps 

8C547, 548, 549____0.15 

BC177, 178, 179___0.30 
8C557, 558, 559_0.15 
BC182, 183, 186 _0.35 
BC637, 638, 639____0.33 
BD139, 80140-____-0.50 
80681, 80682_0.75 
7H3055 metal can _0.80 o) Plus lots more! " "'LARGE RANGE OF AMERICAN 
2N series, also PHILIPS 

LARGE RANGE OF Top RCA 

DEVICES. incl SCR's and 
TRIACS, ex stock. 

LARGE RANGE OF JAPANESE 
TRANSISTORS and AUDIO 
IC's ex stock. 

Where else can you buy 

Semis on Saturday arvo? 

SAVE 5oz 
BRIDGE RECTIFIERS 
1.5A 400 PIV _0 40 
2A 400 PIV _0 70 
6A 400 P1V1 50 
l0A 400 PIV _ 2 00 
250 400 PIV _3.95 
25A 1000 PIV _5.50 
35A 400 PIV _4 50 
Special types also avail. 

74LS from 0.40 

4000 Series, from 0.50 

Large range of LINEAR 

Large range of MICRO A 

SPECIAL PURPOSE avail. 

VOLTAGE REGULATORS 
Large range from 40mA 
up to 5 Amps all volt 

ZENER DIODES 
400mW Series _____0.15 
1 Watt Series _0.25 
5 Watt Series _0.60 

LED's 
RED 3mm and 5mm_0.10 
GRN, YELL and AMBER, 

Jmm and 5mm-0.20 
Flashing RED _O 35 ' 

FOR EXISTING SYSTEMS 
ARI'NI you IMO M 
1001115 AI INT '50,5' 
W TOUR 0011-1A0l CPU? 

FOR NEW SYSTEMS 
Ito TO0 WANT 10 1111110 YOUR CONPUITR 
OUT CAN'T HACK-uP III ALUN111u,t 

_,..., L 
I1 

FOR OEM'S, GOVT DEPTS, ETC 
r CÁ1.1 WAIT XOR CUSION-00111 OIL -Oft 

Pwl YPIit otro rI-STOCN Of 

OAT-OFF 

Professional 
METALWORK 

to house 
YOUR 

COMPUTER 
New 

THEN YOU NEED TO BUY OUR 
HIGH DUALITY COMPUTER CASE 

SIZE 430x180x510MM DEEP. 
Parlous opti.n 

a 5 

are ,.ü+boa do 

enl co.bi .lion. of ^ and a^ 

floppy drive. and S. hard - 
disks. tall and let , 

1na..5.1 you .ant 

W e'll Vi. ro. ,n 

9 
41`,\A 

DiSK DRIVE CASES from$75 
5.PGN 

2Kgm handy 

1 KIT 
?o WORTH UP TO $60 

Transformers. Electros, 
Poly A ceramic caps, 
Resistors, Switches, 
Semiconductors, Pots, 

INTER -STATE POST- ADD $3.00 

VHS AND BETA t,c VIDEO 
HEAD - 

CLEANERS 

PACK/POST s2 PLUS 52 01 ORDER 

411111111111 

IM 

ECONOMY FM 
MIC 88-108Mhz 
TRANSMITS TO 

50. AMU, 
COAq[1S0R 

1IR, 
0R T t 

1.5V p.ncell b.Tt 

PRE-PAK 1a WEST ST, 
electronics p/I LEWISHAM, NSW 

'Wet' type 
with 

Cleaning 
Fluid. 

Diodes, Transistors, etc, so 
we'll send you a selection of 
10 various types, worth upto $3. 
This FREE OFFER is for mail-order 
buyers only and ends on September 1st. 

r 

FILL OUT THIS FORM 
Please send me one free Sample Bag. I am 
enclosing a 304 stamp to cover postage. 

NAM[ 

ADDRESS 

L 
POSTCODE 

NEW DOT-MATRIX 
PRINTER 
SPECIALS 
80CPS CP-80, parallel input 534.00 
8OCPS FAX -80, parallel input $359.00 
1000PS Copal, parallel and serial $475.00 
20CPS DAISY -WHEEL letter quality $595.00 

i 

ROCKER 
MI MS 

9c 
EACH 

250V 3A 

MAINS 
OR 

3 POLE -- 
CHANGEOVER 

569-9797 
24 HR PHOW MEER SERVICE 

FANS Ex-c5omputer 
le 

inch S(, 
MUFFIN, 115v $ 8 
ROTRON, E, 220v $10 
DISCOUNTS SHOWN ARE OFF OUR REGULAR 
PRICES. SPECIALS AVAIL. AUGUST ONLY' 

Phone or mall order 
BANKCARD accepted 

1 



Throw out 
your fuses 

Philips has introduced a range of thermistors especially 
designed to replace fusable links. 

The extended range of posi- 
tive temperature coefficient 
thermistors are rated at 56 V and 
256 V. They are automatically 
resettable, fast, reliable and 
have clearly specified, guaran- 
teed current switching levels to 
simplify selection. 

Philips claim the devices can 
often replace bimetal switches 
and fuses, and are ideal for pro- 
tecting any electrical/electronic 
circuit in consumer products or 
industrial equipment. Applica- 
tions include the protection of 
battery operated toys, hair- 
dryers, kitchen appliances, loud- 
speaker output circuits, semi- 
conductor circuits, small motors 
and transformers. 

The thermistors act as current 
sensors for connection in series 
with the load. At I, (trip current) 
the resistance jumps from low to 
very high, limiting the circuit 
current and protecting the load. 
Below I, the voltage drop across 
the thermistor is less than 6% of 
the operating voltage due to the 
thermistor's low resistance at 
ambient temperature. 

The current switching levels 
range from a few mA to over I A 
and are guaranteed stable 
throughout the life of the 
thermistor. Operating tempera - 

' 
Protected! A Philips thermistor in situ, 
acting as overload protection for 

a transformer. 
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Component NEWS 

»el Ise 
r, 

ture range at minimum voltage is 

0 to +55°C. 
For further information con- 

tact Philips, 67 Mars Road, Lane 
Cove, NSW. 

Accurate NTC thermistor 
For electronic themometers 
with a resolution of one 

tenth of a degree, Siemens has 
introduced the NTC thermistor 
M 841. The sensor operates 
over the entire body tempera- 
ture range of 30°C to 50°C with a 

resolution of less than 0.1°C, 
which corresponds to a resist- 
ance tolerance of ±0.4% 

The new NTC thermistor with 
its 20 mm long, silver-plated 
leads can he operated in the 
range between -4(1°C and 
+1(141°C. Rated resistance values 
are 3k or 5k; versions up to IOOk 

are in the course of preparation. 
Other applications arc in au- 
tomotive electronics, heating 
and air conditioning and warn- 
ing devices. 

For more information contact 
Siemens, 544 Church St, Rich- 
mond Vic 3121. (031429-71 I I. 

Super accurate! The latest 
generation of NTC thermistors. 

Dual power MOSFET driver 
The TSC426/427 428 are dual 
CMOS high speed drivers. 

available from Promark Elec- 
tronics. A TTL/CMOS input 
voltage level is translated into an 
output voltage level swing 
equalling the supply. The 
CMOS output will be within 
25 mV of ground or positive 
supply. Bipolar designs arc 
capable of swinging only one 
volt of the supply. 

The !ow impedance high cur- 

rent driver outputs will swing a 

10110 pF load 18 V in 30 ns. The 
unique current and voltage drive 
qualities make the 
TSC426/427/428 ideal power 
MOSFET drivers, line drivers 
and dc -to -dc converter building 
blocks. 

For more information contact 
Promark Electronics, PO Box 
115, Nunawading Vic 3131. 
(031878-1255. 

Line filters 
Asthisyear's Hanover Fair 

siemens showed a virtually 
complete range of power line fil- 
ters, now comprising nearly 5(1 

variants (all of them two -wire 
filters). Under the collective 
name 'Sifi'. four series (B 
84111/2/3/4) are now available 
with graduated attenuation 
values (normal/medium/very 
high/extra high). 

Symmetrical insertion loss is 

up to 81) dB; the permissible cur- 
rent ratings arc divided into six 
classes, from I to 20 A. There 
are different types of mounting 
and filters with equipment plugs 
for facilitating installation in the 

EDP system power line. The 
most popular styles are now 
stocked in Australia. 

Usually. for equipment with a 

linear power section. RFI can he 
effectively suppressed using fil- 
ters with only normal attenua- 
tion (B84lII. immunity : 1 

NI Hz). Pm;er sections with sec- 
ondary pulsing. however, re- 
quire filters with medium -range 
attenuation values (B84112. im- 
munity : 0.1-1(14) MHz). and 
power sections and transistor/ 
thyristor switches with primary 
pulsing require filters with very 
high attenuation values 
(B841 13/4. immunity: 1).01- 

,Obn.,,,p" ` 
/rbrra .44121,10 

I(N) NI Hz). 'Sifi' filters arc also 
suitable for microprocessor sys- 
tems. office equipment and do- 
mestic appliances. 

For more information contact 
Siemens, 544 Church St, Rich- 
mond Vic 3121. (031429-711 1. 
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THE 
GREAT AUSSIE SOFTWARE 

COMPETITION 
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one of the most exciting competitions ever offered in a computer publication. 
The prize is a Labtam 3006 computer system - designed and built in Australia t 

top specifications - plus a Mannesmann Tally MT160 printer. 

Total value $14,000 
All you have to do is write an original, innovative program for any application of 
your choosing. It doesn't have to be a super complex program, or even business 

orientated; the aim of the competition is to rewárd original Australian initiative 
producing a well written; well structured program. 

Groups of programmers as well as individuals are encouraged to enter the 
competition, which will run in Your Computer in four issues, 

from June. to September 1984. 

All programs remain the property of the authors. 

Full details are in the current issue of Your Computer 
Australia's largest selling microcomputer magazine 

$2.50 at all leading newsagents and computer stores 



Construction 
Projects 
AERIAL PROJECTS 
D00648 $6.75 
Practical aerial designs Including active, loop and 
ferrite which are relatively simple and inexpensive 
to build. Theory and mathematics are avoided. 

CB PROJECTS 
D0055B S6.75 
A number of useful designs include a speech pro- 
cessor, interference filters and a simple CB radio 
receiver. Stripboard layouts, wiring diagrams and 
notes on construction are provided. 

POPULAR ELECTRONIC CIRCUITS - BOOK 2 
D0061B $7.75 
A wide range of designs for electronics enthusiasts 
who are capable of producing working projects 
from just a circuit diagram withut the aid of detailed 
Information. 

ELECTRONIC PROJECTS USING 
SOLAR CELLS 
D0049B $6.75 
Includes a number of projects that benefit from 
solar power and obviate the problems encountered 
with batteries, such as weight and bulk, frequency 
of replacement, and failure when exhausted. 

DIGITAL IC PROJECTS 
D00508 $6.75 
The projects included In this book range from sim- 
ple to more advanced projects - some board lay- 
outs and wiring diagrams included. 

BUILD YOUR OWN HI-FI 
AND AUDIO ACCESSORIES 
D00528 $4.95 
Essential for keen hi-fi and audio enthusiasts. Proj- 
ects include stereo decoder, three -channel mixer, 
FET preamp for ceramic pick-ups, mic preamp with 
adj. bass, stereo dynamic noise limiter, loud- 
speaker protector, etc. 

28 TESTED TRANSISTOR PROJECTS 
D0053B $4.50 
Some circuits are new, others are familiar designs. 
Projects can be split and/or combined. 

ELECTRONIC TIMER PROJECTS 
D0066B $6.75 
These may have a high degree of accuracy with 
quartz control or they may be quite simple designs, 
using only a few components. A number of special- 
ist timer projects are car windscreen -wiper delay 
unit, darkroom timer, metronome, etc. 

ELECTRONIC PROJECTS FOR 
CARS AND BOATS 
D0067B $6.75 
Fifteen fairly simple projects designed for use with 
12V electrical systems but in some cases can also 
be employed with 6V and/or positive earth sys- 
tems. 

BUILDING AND INSTALLING ELECTRONIC 
INTRUSION ALARMS 
D0356P $16.95 
Electromechanical intrusion alarms, audio and 
vibration alarms, photoelectric alarms, proximity 
alarms and car alarms are all covered in this book. 
Hints on selection, construction, installation and 
maintenance are also included. 

BUILD YOUR OWN ELECTRONIC 
EXPERIMENTER'S LABORATORY USING ICs 
D0384B $2.75 
Projects include a simple audio frequency oscilla- 
tor, a TTL pulse detector, a simple square wave 
generator and a high impedance voltmeter. 

ELECTRONIC SCIENCE PROJECTS 
D04128 $5.95 
Twelve electronic projects with a scientific flavour - each project includes details on how it works, 
construction and use. Includes a simple Infra -red 
laser, a low-cost solid-state oscilloscope, a pH 
meter, and electronic stethoscope and an elec- 
tronic seismograph. 

Electronic 
Toner 

Projects 

POWER -SUPPLY PROJECTS 
D0047B $5.95 
Gives a number of power -supply designs, including 
simple unstabilised types, fixed -voltage regulated 
type and variable voltage stabilised designs. The 
designs are all low -voltage types for semiconduc- 
tor -circuits. 

PROJECTS IN OPTO -ELECTRONICS 
D00578 $6.75 
Included are simple circuits using ordinary LEDs as 
well as more sophisticated designs such as infra- 
red transmitters and detectors, modulated light 
transmission and also photographic projects, etc. 

Electronics 
oday 

Boo 
Sales 

Simply fill out the reply -paid 
card insert and send to: 

ETI Book Sales, 
140 Joynton Ave., 
Waterloo, NSW 2017 

SCRs AND RELATED THYRISTOR DEVICES 

E0095P $21.25 
Written for experimenters, technicians and engi- 
neers, this book is a practical and comprehensive 
guide to the theory, operation, specifications and 
applications of silicon -controlled rectifiers (SCRs) 
and related thyristor devices. 

REGULATED POWER SUPPLIES 
E0096P $29.75 
Comprehensive discussion of the internal architec- 
ture and operation of the latest solid-state regula- 
tors. Explains when regulated supplies are needed 
and how to incorporate them in your projects. Also 
discusses modern circuitry Including linear and 
switching circuits and late ICs. 

OP-AM1 C,J1T5 
COOKIC 

9 fR k 
4 

1 
.....--------' - -- 

PRACTICAL SOLID-STATE CIRCUIT DESIGN 
E0094P $16.95 
An introductory course in practical solid-state cir- 
cuit design for the experimenter, deigner or techni- 
cian interested in constructing tailor-made circuits. 

ACTIVE -FILTER COOKBOOK 
E0084P $24.25 
Learn to construct filters of all kinds - highpass, 
lowpass, bandpass. The book is easy to under- 
stand - no advanced maths or obscure theory is 
used. 

DESIGN OF PHASE -LOCKED LOOP 
CIRCUITS, WITH EXPERIMENTS 
E0074P $16.95 
An excellent introduction to the theory, design and 
implementation of phase -locked loop circuits using 
various TTL and CMOS devices. Includes manu- 
facturers' data sheets and describes the use of 
breadboarding aids in laboratory -type experiments. 

PRACTICAL TRANSFORMER 
DESIGN HANDBOOK 
E0075P $38.95 
An easy to understand, illustration -filled guide to 
designing and constructing transformers. Reviews 
the fundamentals of electricity, magnetism and al- 
gebra needed to understand transformer theory, 
and covers general design considerations, trans- 
former types, power losses and transformer use in 
converters and inverters. 

TTL COOKBOOK 
E0083P $20.50 
A complete look at TTL logic circuits - what TTL 
is, how it works, and how to use it. Many kinds of 
practical TTL are included, such as digital 
counters, electronic stopwatches, digital voltmeters, 
etc. 

IC CONVERTER COOKBOOK 
E0139P $22.75 
Written for the practising engineer, technician, hob- 
byist or student, this book will be an unvaluable 
working guide to the understanding and use of IC 
analogue/digital and digital/analogue converters. 

CMOS COOKBOOK 
E0086P $21.00 
This book explains CMOS technology and its appli- 
cation to 'real world' circuitry. A mini -catalogue is 
included, which lists more than 100 devices, giving 
pinouts and application notes. 

IC TIMER COOKBOOK 
E0087P $26.95 
Gives you a look at the hundreds of ways IC 
timers are used in electronics instrumentation. 

IC OP -AMP COOKBOOK 
E0088P S25.75 
Basic op -amp theory in detail, with 200 practical, il- 
lustrated circuit applications: JFET and MOSFET 
units are featured, plus manufacturers' data sheets 
and company addresses. 

DESIGN OF OP -AMP CIRCUITS, 
WITH EXPERIMENTS 
E0089P $17.50 
The design of the fundamental circuits that are the 
basic building blocks of more sophisticated sys- 
tems. A series of 35 experiments illustrates the de- 
sign and operation of linear amps, differentiators 
and integrators, and lots more. 

555 TIMER APPLICATIONS SOURCE BOOK, 
WITH EXPERIMENTS 
E0090P $11.25 
The construction of the 555 timer and numerous 
practical examples of its applications in all areas of 
electrical and computer engineering, including 17 
simple experiments. 

Circuit 
Techniques 
&Design 
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HOURS OF FUN! 
TugOWar 
Game 

Peter Ihnat 

c et( 801 TUG-OWAn 
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Try our electronic 
intergalactic Tug -O -War 
decision maker! Originally created ¡ 
for the Galactic Hyperspace Planning 
Council, you can build and use it right in your own home. 

IT'S BEEN SOME TIME now since we 
published a simple row -of -LEDs type 
game. This project is quite simple to build 
and play but has a special challenge all its 
own. The Tug -O -War consists of a row of 
15 LEDs, one of which is lit at any time. 
To start a game, press the reset button 
and the middle LED will come on. You 
and your opponents are each armed with a 
pushbutton. By rapidly and repeatedly 
pressing your button, you try to 'pull' the 
LED which is on towards your end of the 
unit, as does your opponent. Each push- 
button press causes the LED on your side 
of the LED currently on to light. So with 
no opponent. the LED closest to you will 
light after seven presses. The same goes 
for your opponent. The aim of the game 
then is to win by 'pulling' the lit LED 
down to your end of the unit by pressing 
your pushbutton as fast as possible. 

Easy, I hear you say. Don't he fooled 
by the apparent simplicity! After many 
battles fought in the ETI lab, we noticed 
that intense concentration is required to 
win - a laugh, cough or any distraction 
can lose you some LED positions which 
are hard to regain (a jab in the opponent's 
ribs usually distracts them long enough for 
you to catch up). Another observation was 
that anyone who plays arcade video games 
regularly has a noticeably higher button - 
pushing speed and can maintain it over 

74 - ETI AUgust 1984 

relatively long periods of time (i.e: Geoff 
Nicholls wins most times!). 

Extra features 
Three minor additions to the basic game 
are incorporated in this project. Firstly, 
have included a 'game select' switch for 
those who would rather push the lit LED 
away from their side instead of pulling it 
towards them. In one position, the game 
played is Tug -O -War (pull towards you); 
in the other position it is Indian Wrestling 
(push away from you). But note that the 
direction of LED movement is the only 
difference between the two games. 

Secondly, I've connected each of the 
end LEDs back into the circuit so that 
when either is reached, the circuit latches 
and further presses of the pushbuttons are 
ignored. If flashing LEDs are used in the 
end positions, then a very effective 'win 
indication' will result! 

The final addition is a sound option. 
Using a low cost buzzer, the game 'beeps' 
with increasing speed as the lit LED ap- 
proaches either end of the unit. This type 
of aural stimulation is quite effective in 
such a game since it induces the player to 
press his pushbutton faster as he draws 
closer to winning. 

Any of the three additions just discussed 
can he left off the current project. Includ- 
ing them, however, doesn't increase the 

e 

HOW IT WORKS ETI-807 
The heart of the game revolves around IC3 
and IC4. IC3 is a binary up/down counter 
which has two clock inputs - count up and 
count down. Its four outputs feed IC4 which 
Is a 4-10-16 line decoder. Its 'truth' table, 
showing its complete operation, is given in 
Table A. 

Only one of its outputs will be low (0) at 
any time - which output depends on the 
value applied to its four Inputs. For exam- 
ple, 0000 on the inputs causes output 0 to 
go low; 0111 on the inputs causes output 7 
to go low. Here, 15 LEDs are connected to 
these outputs and their common side goes 
to +5 volts through the current limiting 
resistor R9. The state of the counter deter- 
mines which one of the LEDs will be on. 

In basic terms, a player feeds pulses into 
either the up or down count input of the 
counter. This causes the next LED either 
left or right of the lit LED to light, depend- 
ing on which player pressed his button. 

FLIP-FLOP 
OUTPUT 

MONOSTABLE 

C 

OUTPUT 
(EQUIVALENT 
TO COUNT INPUT) 

DURATION 
OF 

PRESS 

200nS 

7 



5V 

OV 

+5V 

+5V 

SEE TEXT 
R15 

1 
ZDI FROM 
SVI dc SUPPLY 
SEE TEXT 

5V 

+5V 

IRS 

9 

15k 

7 

+5V 

R6 
15k 

15 

+5V 

12 

SWl 
GAME SELECT 

TUGO-WAR 

+5V 

INDIAN 
WRESTLE 

R7 
15k 

11 - 
7 

O IC2 
74LS123 

OV 

OV 

D1 

1N914 

10 

LED1 

V 
4 

OV 

+5V 

4 

+5V 

1C3 
74LS193 

DCB A 

IC4 
74LS1 54 

OUTPUTS 
10 11 12 13 14 15 0 ' 

LEDO 

14 

lag-o-waT gams 
+5V 

RESET > PBG 

R8 
470R 

5 

+5V 

12 - R10 27k 

LED15 

D2 
1N914 

LEDI AND LED15 ARE FLASHING LEDS 
LEDS IS A GREEN LED 
THE REST ARE RED LEDS 

OV 

BUZZER 

R9 220R 

+5V 

+5V 

OV 

OV 

For a guide to buying components and kits see SHOP AROUND this issue. 

The middle LED is fed from output 0 and 
is the one that lights when RESET is 
pressed. Seven LEDs are placed either side 
of the middle giving 15 in total. Output 8 Is 

not used. 
IC1 and IC2 are used to 'condition' the in- 

puts to prevent the quality of the pushbut- 
tons from affecting the outcome of the 
match. Otherwise, a switch with bad contact 
bounce will give that player too much of an 
advantage. 

IC1 is a dual D flip-flop but is not used as 

such. Each of its flip-flops has a CLEAR 
and SET input and these are used to 'de - 
bounce' the pushbuttons. The output from 
the flip-flop is normally high, going to low 
when the button is pressed and returning 
high when released. 

IC2 is a dual monostable which produces 
a very short, active -low pulse on the falling 
edge of its input (see the timing diagram). 
These short pulses are used to clock IC3. 
The GAME SELECT switch simply inter- 
changes the counter's clock inputs. 

To stop the game when a LED reaches 
one end, diodes D1 and D2, and resistor R7, 
form a simple NOR gate which controls the 
CLEAR input of the monostables. During 
the game, R7 pulls the CLEAR high so that 
the monostables can function properly. 
When either end of the row of LEDs is 
reached, the CLEAR is pulled low, prevent- 
ing the game from continuing. 

The sound option basically consists of a 

low cost buzzer and a 555 timer running as 
a low frequency astable oscillator. Each 
time the 555 output goes high, the buzzer 
sounds. To control the speed of beeping, 
R10, R11 and R12 change the voltage at the 

TABLE 1: Truth table for 75154 

INPUTS OUTPUTS 

Cl G2 DCB A 0 1 2 3 4 5 6 7 O 9 10 11 12 13 14 15 

L L L L L L L H H M H H H H H H M H H H H H 

I. LL LL HIIL H M H H H H H H H H H M H M 

L L L L H L M HL H H H H H H H M H H H H M 

L l Lt. H H H M M L HHHHHHHHHHIIM 
L L L Ill L HHHHL HIIHMIIMMHHHH 
L L L HI. H H H H H H L H M M H H M H H M M 

l L L H Ht. IIHMHUHL M H M H H H H M M 

L L L IIIIIIHHHHHUHL H H H H M H M M 

L LULL L H M M M M H H H L M M M HUH M 

L L M L L M M HHHHHHUHL HHIIHMH 
L L Hi- HL IIHMHHHHHUHL HUH M M 

L L HLHHIIIIIIHMUMIIHL HUMM 
L l M M I. LIIHIIHHHHHHHUHL HUH 
L L M M L HHUHIIMHHIIHIIHHHL H H 

LL MUHL HUHHHUHMIIHHUHH L H 

L L H H M H M H M H H M M H H H M M M M M L 

L N % X % % HHHHH H H M M M M M HUH M 

M LX % X X M M H M M M fl M H M M M H M M M 

M M X X X X HHHHHHHM H H H 14 >4H M M 

X 'bon' Care- Condition 

control inpu of the 555. This voltage is very 
roughly proportional to the binary output of 
the counter. Normally, these resistors would 
connect directly to the counter's outputs 
and the beeping speed would increase as 
the counter went from 0000 to 1111. How- 
ever, in this project, the slowest beeping 
speed should occur when the counter out- 
puts 0000 and it should increase as it 
counts from 0001 to 0111 or from 1111 
down to 1001 (because 0000 was chosen to 

correspond with the middle LED position). 
IC5 is used to Invert the three lower bits 

of the counter, feeding R10 to R12 only 
when the most significant bit is high. This 
almost works correctly except that the 
speed of beeping corresponding with 
counter outputs 0000 and 1111 are the 
same. This is not all that noticeable when 
playing the game and besides, isn't worth 
the expense of extra circuitry to solve the 
problem. 

R14 
1205 
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cost of the unit too much but makes the 
game just that much more exciting. 

Construction 
I constructed the project on a printed cir- 
cuit board. While it's not essential, it does 
markedly reduce the amount of wiring re- 
quired and the possibility of wiring errors, 
especially if you're new to this hobby. I 

recommend you either purchase a ready- 
made pc board (or a made-up kit, saving 
all the bother of chasing parts). or you can 
make your own. The board artwork is 
reproduced elsewhere if you want to copy 
that, or artwork is available through out 
artwork service (see the 'Shoparound' 
page this issue). 

The front panel I 'dressed up' with a 
plastic Scotchcal label. Like pc boards, 
these are quite easy to make (see ETI 
September 1977, Photostats of this article 
are available through ETI Reader Ser- 
vices. see page 3 this issue). If you pur- 
chase a made-up kit though. a Scotchcal 
label will likely he included. The box I 

used is a common plastic 'zippy' box. 
Begin construction by first checking the 

pc board, whether you bought it ready- 
made or etched it yourself. Make sure that 
there are no broken tracks, small links be- 
tween close tracks or incorrectly drilled 
holes. If all is well, then mount and solder 
the seven wire links as shown on the com- 
ponent overlay diagram. Note that the five 
short links can he hare wire, whereas the 
longer two should he insulated hookup 
wile as a precaution against shorts. 

Next, insert and solder the resistors. ca- 
pacitors. diodes. and finally the ICs. 

LED 

5mmr. 
PC BOARD 

8mm 
COMPONENTS - - 

Figure 1. Showing how the LEDs are all 
mounted. 

n 

f 

NUTS_ 

n 

PB1 
OR 
PB2 

t1 
TWIN 

SHIELDED 
CABLE 

TO MAIN UNIT 

PLASTIC 
FILM 

CONTAINER 

Figure 2. Assembly details for the players' 
hand controls. 

Check the orientation of the two capaci- 
tors. the diodes and ICs. IC sockets are 
not required unless you are dubious about 
soldering the ICs directly. 

The tricky part of construction is mount- 
ing the LEDs. Each LED needs to he ori- 
ented correctly and its leads bent over 90 
degrees about 5 mm from the base. These 
can then he positioned and soldered to sit 
approximately 8 mm off the pc board (see 
Figure I and the photos). If you're adding 
the options, now's the time to do it. 
Watch component orientation (check with 
the component overlay). 

Drill the holes required in the front 
panel and sides of the zippy box. Mark 
out the positions carefully and centre - 
punch them before drilling. Clean off any 
burrs afterwards. 

To stick the Scotchcal label onto the 
front panel. use the following technique. 
Firstly, spray paint the panel with white 
paint to prevent any imperfections in the 
aluminium from showing through the thin 
plastic Scotchcal material. l'ut it aside to 
dry. Next, peel the paper hacking off the 
Scotchcal label and soak the label in 
water. Scotchcal, and most contact -stick 
plastics. become less tacky when wet and 
this allows them to he handled much more 

PARTS LIST - ETI-807 

Resistors all '/4 W, 5% unless noted 
R1 -R7, 811' 15k 
R8 470R 
R9 220R 
R10' 27k 
R12' 5k6 
R13' 270k 
R14' 120k 
R15 (see text), 1 W 

Capacitors 
Cl 1µ/16 V pc -mount electro 
C2 220µ/25 V 

Semiconductors 
ICI 74LS74 
1C2 74LS123 
IC3 74LS193 
IC4 74LS154 or 74154 
IC5' 74LS86 
IC6' 555 timer 
D1, D2 1N914, 1N4148 
LED1, LED15 5 ism flashing LED 

(optional; otherwise as for 
LED2 etc.) 

LED2-LED7, 
LED9-LED14 5 mm red LED 
LED8 5 mm green LED 
ZD1 5V1, 1 W zener (see text) 

Miscellaneous 
PB1, PB2 SPDT momentary -action 

pushbutton switch (or 
DPDT type, e.g: Dick Smith 
cat. no. S-1220). 

PB3 SPST momentary -action 
pushbutton (e.g: Dick 
Smith S-1102). 

SW1 DPDT ultra -miniature 
toggle switch (e.g: Dick 
Smith S-1245), if required. 

ETI-807 pc board; 60x113x196 mm zippy box; 
Scotchcal label; buzzer' (e.g: Dick Smith 
L-7009); two stereo 3.5 mm jack plugs and 
sockets (optional); 4xAA battery holder; dc 
power socket if mains eliminator Is used (see 
text) fifteen LED bezels; hookup wire; two metres 
of twin -shielded cable; nuts, bolts, film 
containers, etc. 

Price estimate: $30-S40 
(depending on options) 

Parts marked with ' only required if sound 
option is fitted. 

NOTCH OR SPOT 
AT THIS END 

1 ̂  LEDs 

electrolytic 

a 

BAND 

A K 

DIODE 

easily. Also soak the painted panel (after 
it has dried!) and apply the label to it. 

You'll notice that. as long as both sur- 
faces are wet. it's possible to slide' the 
label around until it is correctly positioned 
(applying dry Scotchcal gives you only one 
chance to get it right - usually you 
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miss!!). Then wipe the label with a piece 
of cloth to squeeze out excess water and 
wait until the whole assembly is dry. Hey 
Presto! One correctly attached label. 

Now insert the LED bezels and push all 
the LEDs through. The two front panel 
switches should be mounted next and 

wired to the pc board. Use washers be- 

neath the nuts to save tearing the Scotch - 
cal label. 

The players' hand controls can now be 
made. Any type of container can he used; 
for example a small zippy box. For the 
prototype. I used two plastic film contain - 

Inside -out. Showing the general assembly. The 
box I used features 'slots' down the sides and the 
pc board slips into these. The battery holder visible 
here was held in place with double -sided sticky 
pad. 

ers. I cut a hole in the bottom of each 
container and mounted the pushbutton 
switch, as shown in Figure 2. after solder- 
ing the connecting cable to the contacts. A 
small hole in what used to be the film con- 
tainer's lid enables the shielded cable to 
exit. The other end of the cable can he 
terminated with a 3.5 mm stereo plug 
which plugs into a 3.5 mm socket on ei- 
ther side of the main unit or, to cut costs. 
simply connect it directly to the pc board. 
passing the cable through a hole drilled in 
the side of the box. 

If a do plugpack is to he used to power 
the unit (see later), then the correspond- 
ing socket can be mounted in the side of 
the box and wired up. 

The buzzer, if used. can he mounted in 
any convenient position. either inside or 
outside the box. 

Powering up 
Once constructed, the unit will run from a 

variety of power sources. The ICs used in 
the game are TTL types and this immedi- 
ately specifies +5 volts as the required 
supply. If you have a simple 5 V de power 
supply available then the problem is 

solved. In this case. resistor R15 and 
zener ZDI are not required and simply 
wire your supply to where the zener would 
have been. IMPORTANT - ensure that 
the supply is connected the right way 
round, otherwise all the ICs will he 
destroyed. i 
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Another possible power supply for the 
game would be batteries. Four cells will 
produce six volts which TTL will happily 
accept. Once again, RI5 and ZDI are not 
required. Small battery holders which take 
four cells are readily available. You can 
use either AA. C or D type batteries. Ac- 
tually, four AA batteries will fit comfort- 
ably inside the unit but you'll have to fit 
an on/off switch somewhere on the side of 
the box. 

If you end up having the batteries out- 
side the unit then there is a possibility that 
someday. somehow, someone might acci- 
dentally reverse the polarity. To prevent 
any damage to the unit, place a diode, 

such as a IN4002, in series with the posi- 
tive battery connection with the anode 
going to the battery positive cathode to 
the circuit's positive supply line. The 
diode could be mounted where RI5 would 
normally have gone. 

For those of you who have a dc mains 
eliminator (plugpack) for low voltage 
gadgets then fit ZDI and choose RI5 from 
Table I. The current consumption with a 
five volts supply is just over 1011 mA, so 
make sure that your plugpack can supply 
at least that much. Also, fit the correct 
socket on the side of the unit to match the 
output plug from your plugpack. 

Good tugging! 

TABLE 1 

Selection of R15 

dc plugpack 
voltage 

7.5 V 
9V 

12 V 

R15 
1W 
22R 
33R 
56R 

eti 
807 

eti 807 TUG OWAR 

1.r./''ll'./'11.1111./''r./'1111..C/'lJ'fl/'J'l.! 
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FERGUSON 
TRANSFORMERS 

PRINTED CIRCUIT BOARD MOUNTING TRANSFORMERS 

PL9 5VA 
P111 5VA 
PLIr 5VA 
PL1B 5VA 

5795 P124 5VA 5795 P118 120051050 
5795 P130 5VA 5795 P124 120A510 50 

5795 P140 5VA 5795 P1301200 510 50 

5795 P1161 5VAS1050 

LOW PROFILE CHASSIS MOUNTING TRANSFORMERS 

P112 200A $14 75 P112 60VA 519 50 P124/4000 $16 56 
P115 20VA 514 75 PL15 60VA 519 50 PL30 4011A 516 50 
P118 20VA 514 75 P118 6080 521 50 PL40/40VA 516 50 
P124 20VA 514 75 P124 60VA 521 50 P130.9/400A 
P130 20VA 514 75 P112 40VA 516 50 523 50 

PL 40 20VA 514 75 P115 4011A 516 50 P130/6000 521 50 

PL1 5-18 20VA P118.400A 516 50 P130-9 60VA 

523 50 525 50 

CONVENTIONAL CHASSIS MOUNTING TRANSFORMERS 

13577 
PF37B3 
PF3787 
PF3788 

53390 PF3993 513.90 PF4361 

57950 144244 546 50 PF4363 

521 50 P94354 549 50 PF4405 

543 50 PF4361 1 S4950 

$57 90 

557 90 

S44 50 

BELL TRANSFORMERS 

PP84 1000 515 50 PPBB 1000 515 50 PPB12i 500 515 50 

AUDIO TRANSFORMERS 

6(1552 528 50 OP590 546 50 OP592 536 90 

D.C. POWER SUPPLIES 

PPA3DC 512 90 PPA60C 51290 PPA9DC 512 90 

PPA4 5DC 512 90 PPA7 SDC 51290 

BUILD YOUR OWN 
SPEAKERS WITH PHILIPS 

Part No. Price 
ADO 1610 T8 $16.95 
ADO 2160 S08 $49.50 
AD70601 W8/620 $28.50 
AD 12250 W8 $83.00 

P.C. EDGE CONNECTORS 

S100 goid plated wire wrap 
S 100 solder tail 
02 Motorola bus 
43 86 solder tail 
43 86 uotd plated wire wrap 

$8.50 
S7.90 

$8.50 
$11.50 

10 TURN POTENTIOMETERS 
Stu. k 1 v.du.s 

SOR 1(1014 ?00R 
S(x)R 1K !K SK 
10K 7(1K S1)K 
111Uk 

Sp.1 bul rrr.ulr.l 534 r hift 
Pr.i . I 9 
10 k.du.s rn.rk h,. ni..rd 

; 59.50 
$8.50 

DIP PLUGS 
Ideal for use with het 
ribbon r.able or to 
mount . (mponents On 

S 1 50 
S 1 g0 

24 pin 52 90 
4C pins S5 

POWER TRANSFORMERS 
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS 

(i(.Ort reguldhon el.+CtrOstdbC shield 
RI 810 
8V r( 10A x 15V r, 1 A $39.50 

RI 820 8v r 204 15V hi 1 A 
1 sv i 3A $54.50 

20 TURN 

CERMET 83op íoá¡j3-1s 

TRIM POT 2 

SPECTROL 43P 

ACTUAL SIZE 
STOCK RESISI4NCE VALUES 

lOR 20R SOR 100R 200R 500R 1K 

7K 5K 10K 20K SOK 100K 200K 
500K 1M 2M 

1-9 10-99 100+ 
$1.40 $1.30 $1.00 

Values may be mixed 

Hexadecimal Keypad 

$42.50 

-. 

19 keV pad in 
r Iudes 1 10 keys 
A8CDEF and 2 

optional keys and 
e shill key 

Ideal for dream 
project 

MULTIDIALS 

y 
` 

Dials to curt 10 T Pots 
Model 21 1 8 dia 
Model 16 9 dia 
Model 18 1 + 1 75 die 

$24.50 
$19.50 
$27.50 

RITRON 

33'3 

ow 

DIGITAL 

399 

Q c1` 

Q16010 specifications 

1-4 5+ 
$57.50 $55.00 

017040 specifications 

1-4 5+ 
$87.50 $83.50 

MULTIMETERS 
28 Ranges 
Push Button Operation 
Auto Polarity 
Low Battery Indicator 
Full Overload Protection 
Finger Guards on Probes and 
Shrouded Plugs `or Safety 
Accuracy: 1 year 18°C to 28°C 
(+ % of reading + No. of 
Digits) 200 hour battery life 

s . 

o 

r o ná 

. n 

1f 

TEXTOOL 
ZIP DIP 11 SOCKETS 2 

-14 

16 Pin Zip Dip IIS1150 
24 Pin Zip Dip II $12.50 
40 Pin Zip Dip II 517.50 
28 Pin Zip Dip II 516 50 

DIP SWITCHES SPST 

PN 
SD4 
SD6 
SD7 
SD8 
S010 

No. of Switches 
4 

6 
7 

8 
10 

DIP SWITCHES SPST 

Price 
51.70 
52.30 
52.40 
$2.50 
$3.00 

® © 
PART NO 
DE 9P 
DE 9S 
DE 9C 
DA 15P 
DA 15S 
DA 15C 
DB 25P 
DB 25S 
DB 25C 
DB 25C2B 
DB 25C2G 
DC 37P 
DC 37S 
DC 37C 
DH S 

Please debit my Bankcard. 
Bankcard No 
Expiry Date 
Name 
Signature 

RS232 & D' TYPE CONNECTORS 

DESCRIPTION 
9 PIN MALE 
9 PIN FEMALE 
9 PIN COVER 
13 PIN MALE 
15 PIN FEMALE 
15 PIN COVER 
25 PIN MALE 
25 PIN FEMALE 
1 pc Grey Hood 
2 pc Black Hood 
2 pc Grey Hood 
37 PIN MALE 
37 PIN FEMALE 
37 PIN COVER 
hardware Set (2 Pairs) 

1-9 10-25 
$1.75 $1.60 
2.25 2.10 
2.55 2.45 

cermet single 
TURN TRIM POT 
Spectrol model 63P 

ACTUAL SIZE 

STOCK VALUES 
lOR 20R 50R 100R 200R 500R 1K 
2K 5K 10K 20K 50K 200K 500K 
1M ?M 

1 9 51 20 t0 99 51 00 
too 50 90 

Values may be mixed 

HEATSINKS- 
High Thermal Capacity Black Anodised 

100- 500 

1-4 5-11 10.49 5099 499 pia 
S S 1 S 1 1 

PSI -38mm 
1 85 175 150 1 35 1 00 090 

MS2 - 75mm 
300 290 250 200 200 ISO 

1153 -150mm 
580 540 490 380 290 270 

HS4 -22Smm 
810 760 710 590 450 430 

MS5 -300mm 
8 90 8 40 7 90 6 50 4 90 4 60 

Unanodised 
HS11 - 38mm 

1 40 1 20 1 00 0 90 0 80 0 70 
HS12 - 75mm 

150 2 20 190 160 1 25 1 20 
HSI3 - 150mm 

490 450 400 320 24S 240 

1.10 1.05 BLANK 
2.25 2.10 CASSETTES 
1.15 1.05 T.D.K. 
2.95 2.80 TDK AOC60 1 for . tO for 528.60 

3.45 3.30 TDK DC60 1 for 10 for $19.99 
TDK ODC60 I for 55532311339095 10 for $34.10 1.20 1.10 TDK SAC60 1 for $3 85 10 for 534.10 

1.40 1.35 TDK SAXC60 1 for $6 30 101or 550.60 
1.35 1.25 TDK DC90 1 for $2 60 10 for $22.10 

TDK ADC 90 1 for 53 85 10 for 533.00 3.95 3.75 TDK SAC90 1 for Sa 65 tO for $42.90 
5.45 4,95 TDK ODC90 1 for 55 20 f0 for $59.50 
2.45 2.25 TDK SAXC90 1 for 55 99 10 for 559 99 

TDK DC120 1 for 54 99 10 for $40 70 
1.05 0.95 TDK ADC120 1 for 55.99 10 for $53 00 

TDK VIDEO TAPES 

E180 $13.50ea L750 $14.50ea 

ROD IRVING ELECTRONICS 
425 High St . Northcote 3070(03)4898866(03)4898131 
48-50 A Beckett St.. Melbourne (03) 347 9251 

Mail Order ano Correspondence 
PO Box 235 Northcote 3070 ~Or 

POSTAGE RATES 

51.59.99 
525-49 99 
5100-199 
5500+ 

52.00 
$4.50 
58 00 
512.00 

510-24.99 
550-99.99 
$200-499 

Errors and Ommissions Excepted 

53.50 
56.00 
510.00 

(All above charges are for surface mail and some 
heavy items will vary from these rates.) 

Cert. post for orders over $100 included ' free". 
Reg post for orders over $200 included -free-. 
Account orders from schools. govt. depts.. public co s.. gratefully accepted Min order amount $20.00 
(or a min. 55.00 accounting charge will apply.) Comet Road Freight. Airmail etc. are extra. 

To Order By Phone 

Mail Order Hotline (03) 4 

wc¢oma ..crc 
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EC ONIC 
MOIISET AP 
Furry freeloaders are generally 
not welcome in the home 
unless they're of the 
'house-trained' variety. 
Commercial poisons 
(saturated in grain) act as an 
anti -coagulant and the beasts 
die by bleeding to death (slow 
and aesthetically unpopular). 
Other methods maim or kill 
slowly. This electronic 
mousetrap despatches them in 
milliseconds and automatically 
resets! 

RECENTLY, relatives of mine reported 
that they had acquired some tiny furry free- 
loaders and couldn't find a mousetrap any- 
where. This seemed a bit strange so I went 
to try and get some myself. Lo and behold, 
they were right - the mouse plague report- 
edly invading our three eastern states 
seemed to have taken all available supplies. 
I must have tried at least ten shops in both 
my local shopping centre and in the big 
smoke but there wasn't one mousetrap to be 
bought. OK then, perhaps it would be an 
idea to build my own. At,least if the design 
turned out to be better, then I'd get a new 
path to my front door on the insurance!` 

Given that the mousetrap was to be elec- 
tronic (what else for an electronics engi- 
neer?), the first question was exactly how to 
despatch the miniscule marauders without a 
risk of doing the same to me. Suggestions 
from Roger for robot arms with hammers in 
their claws seemed a little too 'high tech' for 
me and perhaps not quite practical (I never 
suggested that . . Ed). The easiest way 
seemed to be a simple ZAP at just the right 
time and place. 

The simplest way to do this would be to 
take the mains lead, connect the neutral to a 
metal plate and the active to an insulated 
bolt in the centre of the plate with some 
cheese on the bolt. It would probably work 
just fine but would also probably clean up 
all the pets and small children in the area 
too! Things should be simple, but not too 
simple - to paraphrase Einstein. 

'b 

The best idea seemed to use a high volt- 
age pulse triggered by the mouse itself to 
despatch the little pest and try to arrange 
the triggering so it would be very hard for a 
person to get a potentially lethal belt 
through any part of their anatomy. 

If the object of the exercise is to electro- 
cute the rodents then it seemed a good idea, 
working on the "more is better" principle, 
to poke as much power as possible into the 
mouse. Clearly then, if we want to achieve 
optimum power transfer into the mouse 
then it is necessary to arrange for the output 
impedance of the high voltage generator to 
he the complex conjugate (opposite) of the 
mouse input impedance or: 

Zout = Zmouse 
where 

Zmo + use = Rmouse 1 X1110115 

and therefore 

Zo, = Rmouse - jXmouse 

About this stage I started to get\the feeling 
that technical niceties were starting to get 
the better of things (besides which, have 
you ever considered how to measure the 
complex input impedance of a mouse? 
Awkward to say the least!). Since it's a well 

On the theory that "build a better mousetrap and the 
world will beat a path to your door". 

ith Auto 
Despatch 
and Reset 

Ian Thomas 

known tenet that ". . it's the volts that 
jolts but the mils that kills," I decided on 
generating one massive pulse of high volt- 
age with a reasonably low output imped- 
ance to do the deed. 

Generating this sort of high voltage pulse 
has been done for years now (perhaps in a 
rather extreme form). Capacitor discharge 
ignition systems in cars are a case in point. 
They are well understood, so I decided to 
use a similar method in my mouse -macera- 
tor. 

The method requires that a capacitor be 
charged to a high dc voltage and then 
dumped into a coil which acts both as an 
inductance and a step-up transormer. The 
output voltage of the whole assemblage is 
equal to the capacitor dc voltage times the 
coil step-up turns ratio. Normal CDI sys- 
tems deliver about 30 to 40 kV, far too 
much for this application. These voltages 
are hard to contain and tend to flash over 
everywhere. Also, the high step-up turns 
ratio in an automotive coil (usually about 
100:1) means an equal step-down in cur- 
rent, all else being equal, which we don't 
want. 
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Effective, but safe. The unit has been designed 
so that the sensor/blaster is safely isolated from 
the mains. If you trigger the unit yourself you'll 
get a 'belt' akin to that from a cars ignition coil - it hurts, don't do ill 

MOUSE BEING 
DISPATCHED MANY TURNS, 

THOUSANDS OF 
VOLTS 

E 
tl .Alk T 

CHEESE { ̀A ON 
ELECTRODE 

PLATE 

COIL 

CAPACITOR 

MOUSE 
RESISTANCE 

SENSOR 

RECTIFIER 

FEW TURNS 
HUNDREDS 
OF VOLTS 

240Vac 
_J MAINS 

ELECTRONIC 
SWITCH 

Design details 
If we assume that the mousetrap will be 
mains powered then a simple diode and 
resistor combination will charge the storage 
capacitor to about 340 volts if left to itself 
and, with a lM resistive bleed, it drops to 
about 280 V. This is still heaps (we want to 
terminate them - not blow them to pieces) 
and if the capacitor is followed by a 20:1 
step-up coil the output voltage becomes 
about 6 kV - just nice! 

The actual mechanism of the trap 
requires that the voltage not be contin- 
uously maintained but pulsed when the vic- 
tim is nibbling on the bait. Even the most 
credulous mouse would probably be a bit 
wary of cheese that glows blue in the dark, 
buzzes and crackles a lot and stinks of ozone 
(although I have known limburgers with 
such characteristics!). This means that the 
sensing mechanism that detects the pres- 
ence of the victim must also be able to toler- 
ate 6 kV pulses. Another major problem to 
be aware of is that the trap is running off the 
mains and the output must be isolated to 
avoid any unfortunate mishaps. 

The actual layout for the trap is a central 
disk, on which the cheese is placed, sur- 
rounded by a wide earth mat. The theory is 
that when our furry foe approaches the bait 
his back paws will be on the earth and its 
nose or front paws will touch the central 
electrode. When the trap triggers, all the 
goodness stored in the capacitor will flow 
through the whole body of the mouse caus- 
ing instant discorpóration and, hopefully, 
throwing it away from the trap ready for the 
next candidate for the big cheese factory in 
the sky. (See? - auto despatch and reset!). 

The easiest way to isolate the trigger cir- 
cuit from the output pulses is to use a large 
series resistor and in the actual design I used 
the largest I could get, namely 22M. Experi- 
menting with a DVM 1 found that normal 
body resistance of a person (me) is of the 
order of 1M, most of which is skin resist- 
ance. The resistance of the interior of a 
body is very low as it's mostly salt water so I 

reasoned that a mouse would probably be 
about the same for the worst case and, if its 
mouth was actually on the cheese, probably 

a bit less. Therefore, compared to the 22M 
resistor, the mouse could be regarded as a 
short circuit. 

The secondary winding of the coil is con- 
nected directly to the central electrode. To 
prevent it shorting out the resistance of the 
mouse the other end of the secondary is 
connected to two diodes which are reverse - 
biased by the trigger power supply. This 
nicely leaves the whole secondary floating 
when it has no voltage across it, but when 
the trap triggers one of the diodes will turn 
on and clamp the end of the coil effectively 
to earth (or +12 Volts which, compared to 
6 kV, is the same thing) giving the mouse 
the full benefit of the voltage excursion. 

As the secondary is very well insulated 
from everything else (it has to be to prevent 
flashover or punch -through), this arrange- 
ment ensures that mains voltages are com- 
pletely isolated from the business end of the 
trap. 

To further ensure that no mains could 
ever get near the output I powered the trig- 
ger circuit from a small transformer, even 
though only a few milliamps are needed, 
and coupled the trigger circuit to the dump 
SCR through an optocoupler. This nicely 
leaves the mains, dump capacitor and coil 
primary as the only parts of the trap that are 
connected directly to the 240 V mains. 

The trigger circuit is a simple two -transis- 
tor amplifier with positive feedback around 
it to turn it into a monostable pulse genera- 
tor. The most current that can flow through 
the 22M resistor is about 1/2p A so two tran- 
sistors are needed to give sufficient gain to 
trigger the optocoupler. The optocoupler 
itself is a Motorola MOC3021 which has a 
triac type output and is normally used in 
triac power control circuits but it works just 
fine triggering SCR's too. 

The dump capacitor is charged through 
two 220K resistors and a diode directly con- 
nected across the 240 Vac. Two resistors 
are used because there is no way of being 
sure which mains input is active and which is 
neutral. Using a resistor from each input 
ensures that, no matter how it's connected, 
a hapless project builder won't hang himself 
directly across 240 V when testing things 

out - he'll at least have 200k to ease the 
pain! 

The coil primary has a diode across it so 
that after the SCR fires and dumps the 
capacitor's stored energy into the coil the 
diode turns on and prevents the coil - 
capacitor ringing and transferring the 
energy back into the capacitor again (see 
"How It Works"). The diode must be a 
rapid recovery type as things happen pretty 
fast when the SCR fires and 1N4006s are 
nowhwere near quick enough. Leaving the 
diode out reduces the effectiveness of the 
ZAP dramatically and without it I doubt 
that the pulse would do more than seriously 
annoy the mouse (and we don't want to 
annoy the mice do we?). 

The coil itself posed me a few problems 
as I detest sitting for hours winding fine wire 
on formers arid trying not to either drop it 
and have to start again or, worse, breaking 
the wire. For reasons I've already talked 
about, the coil has to have a 20:1 turns ratio 
so every turn bn the primary means 20 more 
turns on the secondary. Clearly we want the 
fewest turns possible on the primary. How- 
ever the coil primary must meet other 
requirements as well. 

When the trap is triggered, the energy 
stored in the capacitor is transferred to the 
coil primary. Hanging just a few numbers 
around this we get: 

'h CV2 = t/ LI2 
where V is the capacitor voltage and 1 is the peak coil 
current. 

Rearranging things we get: 

I=V-' 
L 

All this says is that, if the primary induct- 
ance is too small the peak current becomes 
impractically large. As this peak current has 
to flow through the SCR, and after that the 
clamping diode, the peak rating of these 
devices determines the smallest value in- 
ductor we can tolerate. As most diodes can 
tolerate high currents for microseconds 
took the rating of the SCR as the determin- 
ing value. This was given as 100 amps (no 
kidding - that's the peak current that 
flows!). Which, going through the numbers, 
gives an inductor value of about 20 micro - 
henries. 1 did a bit of experimenting with 
various core materials and found that about 
twenty turns áround a ferrite core gave the 
right value (see Construction) which gave 
me 400 turns of secondary to wind. 

In the final coil these very high currents 
cause the core material to saturate which 
makes these values a bit dubious but the 
final thing still seems to work just fine! 

The picture is actually a bit more compli- 
cated than these simple calculations show as 
current also flows in the secondary/mouse 
circuit which helps avoid the saturation 
problem. In order to ensure that saturation 
of the core doesn't cause problems I made 
sure that the coil would still work as a trans- 
former by winding both the primary and 
secondary as simple, one -layer solenoids 
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onawe our order 

t day to 

today 008 999 007 (up to 6pm) and '0010 
delivercapital 

cities and suburbs (please allow 24-- 48 hours extra for country areas).- ; 

MASSIVE PRICE BREAKTHROUGH! 
ELECTRONIC BELT DRIVE TURNTABLE 

BSR QUALITY 
Altronics has made a sensational purchase of Belt Drive Turntables - BELOW 
Manufacturers Cost!! Because of our buy we Can pass them on to you at a MASSIVE 
SAVING.The Turntables are made In England by B.S.R. They are unmounted and 

suitable for Disco Consoles. 3 -in -I's etc. They are also ideal as replacements for 
existing 3 -in -I sets. (See Specifications). But there is an aspect that is really amazing! 
You can work the Turntable from 9-12V DC. This means that you can run the unit from a 
car or truck!! (The A 0612 model can of course run on 240V mains). The Turntable 
features quality Belt Drive operation. lightweight Transcription type arm, Cueing 
facility and Stereo Ceramic cartridge with Diamond Stylus. The platter has calibration 
markings to check speed. A simple neon on 240V will 'strobe' to the markings). Whilst 
the 33 8 45 rpm speed has been accurately set in the factory, you have the facility to 
make pitch adjustments underneath the turntable. The DC Motor Drive (as used in the 
best turntables) Is electronically controlled!! Each unit comes with complete 
instructions. Quantity limited! You will have to hurry to avoid disappointment. 

NICAD RECHARGEABLE 
-t- AA and C size 

+2- Huge Savings 
with Bulk Ply's 

Massive 1.8 A/H 
IC site) 

Manufactured by Furakawa Japan. In our 
estimation one of the Worlds finest Nickel 
Cadmium Battery manufacturers. 

1-9 10-25 25 Up 

S 5020 AA size 52.45 52.00 51.85 
S 5022 C size 55.95 55.00 54.65 

COMPONENT JOYSTICKS 
Standard type 
(non -centering) 

Resistance 10011 Ohm 
Laver movement 609 
Metallic knob 
For Tvgamef, RC units 
Ufe 300.000 Cycles 

NOW 1/2 PRICE 

52.50 
K 9680 

Self Centering Type 
Constance 5K Onm Suit ETI protect for microbee 
"Proportional Analogue JO9StlCk' Dec l983 

K 9689 Sy-( 510.00 

ZIF SOCKETS 
(Zero Insertion Force) 

elgib "e' 

e 
Were Now 10+ 
12.95 11.50 9.90 
15.00 13.80 11.90 

P 0650 24 Pin 
P 0655 28 Pin 

FAMOUS J 8 M BRAND 

D RANGE CONNECTORS 
SAVE 25% ON BULK QUANTITIES! 

n1 0 ÚSTRP 
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uN om° 

Ns 

[ ( ( 
t[[`¡! 

)'i1-i'f1Pfffi 

4t,1^"13 
oJ4 

088008 9 Male 9 Pill 
0881 D8 9 Female 9 Pin 
0882 DB 9Male PCBMm 
PUBS OB 9Flmale eCo Mount 
0889 DB 9 BacESnell Cyr 
0890 D81S Male 1S Pm 
0891 0131S Female 15 Pin 
0092 D81S Male PCB rent 
0093 01315 Female PCB Mount 
0(195 0815 Bac ksneil hr 
0900 0025 Male as Pin 
0901 OB25 Female 25 PM 
0902 0825 Male PCB rant 
0903 0825 Female PCB Mount 
0905 DB25 BMksnell Cur 

2.90 2.20 1.95 
2.95 2.70 2.50 
3,25 3.10 2.98 
3.95 3.75 3.80 
2.00 180 2.30 
2.93 2.30 2.29 
3.50 3.00 250 
3.23 3.10 2.98 
3.95 3.73 3.00 
2.85 2.90 2.30 
4.50 3.95 3.60 
4.95 6.50 3.98 
4.50 4.10 3.35 
5.50 5.00 4.70 
2.00 250 3.90 

MASSIVE 
SAVINGS 
FOR OEM'S! 

P ONE OUR WHOLESALE DEPT 

(09) 381 7233 
ASS FOR STEVE 

VINYL BINDER 
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needs 12 magazines e'en on 
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any of your fay outfit 

on ell ear ounvn eon. 
Ens E not. vvry 
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B u9999 Were $5.95 
Now 54.00 each. 

DIL SWITCHES 
GOLD PLATE SELF WIPING CONTACTS k SAVE UP TO 30% 

S 3050 4 way 1.35 1.00 
S 3060 8 way 1.60 1.25 

PROFESSIONAL QUALITY 

SOLDER SUCKERS 
Not 00 a ~area with Inferior 

00007 types . saves countless 
noun In fault finding ano 

'00211 of complex PC83. 
SINGLE HANDED OPERATION 

SELF CLEANING PLUNGER 

LONG LIFE TEFLON Tle 
DOUBLE OIAPORACM. 

DUAL 0 -RING SEAL 
225mm a 2ommldl 

50me, STROBE 

POWERFUL 
SUCTION 

T1240.. only $1 
T1241. Replac bp. $1.95 «b) 

NEW PRODUCTS 
COMPUTER LEADS 

Our superb quality Computer leads 
are just the shot for Interconnecting 
your computer to printers, modems, 
terminals etc. Each end is 
terminated with D25 Series 
connector. The 25 wire cable is 
fully shielded and double Insulated. 
Easy access to connector 
termination Is available for 
interposing connections when 
necessary. With present day labour 
costs these leads work out miles 
cheaper than making your own. 

TWO TYPES AVAILABLE 
each 1.8m long 

Introductory Priice\ 
5.2s4 t7- S16.00 

SAVE 33% 

P 0862 Male to Male 
P 0864 Female to Male 

D25 to 025 ADAPTOR 
When used in Conjunction with 
either P 0862 or P 0864 any 
requirement for interconnection 
can be configured. 

Female ,41/)-\ to Female 
Adaptor 

441 

/t) 
1 

P 0860 516.50 
INTRODUCTORY PRICE 

512.50 

SPECIFICATION 

* Dimensions 330 (W) x 285 (D) x 60 
(H) mm overall. 

* Platter Diameter 280 mm. 
* 2 speed 33 and 45 rpm. 
* Pick up Arm Counter balanced 

type with cueing facility. 
* Pick-up ceramic stereo with 

diamond stylus. 
* Turntable operation - auto stop, 

returns to rest automatically. 
Turntable chassis is sprung on all 
corners. 

* Output stereo RCA sockets 
provided. 

* Weight 1.5KG. 

Freight Packing - due to the bulk 
$5.00 per unit. 

Up to 253/9 oft 
RAINBOW CABLE 

Per Metre Price 
M 10M+ 25M+ 

W 0510 10 core 1.00 .90 .80 
W 0516 16 core 1.60 1.40 1.25 
W 0524 24 core 2.40 2.00 1.80 

HOOK UP WIRE 
SUPER BUYI 

LIGHT DUTY TINNED 
13/.12mm 

Hook-up wire 100m reels. Use for all general 
purpose velr Mg work. a colours. 

All One Price $5.00 per 100m 

W 0250 Red 
W 0251 Black 
W 0252 Brown 
W 0253 Orange 

W 2054 
VV 0255 
W 0256 
W 0257 

Yellow 
Green 
Blue 
White 

Order a reel of each 
IB reels) pay only S30.00 

MEDIUM DUTY TINNED 
14/.20mm 

Supplied on t OOm reel. 

$8.00 per 100m 

W 0260 Red 
W 0261 Black 

W 0265 Blue 
W 0268 White 

Order a reel of each 
14 reels) pay only S25.009. 

r 
- AMAZING 

LOW PRICE 

CAT.A 0612 S29.95 

240V VERSION (includes 12V adaptor) 
CAT A 0614 S39.95 

and weight of this unit - freight is 

TELEPHONE TYPE CABLE 
Supplied on 20001 rolls, Inclosed In tooth 
PVC bags In the traditional way. Enables 
tangle free KtractIOn from Cntr Of roll 
through hole In 'he sida o1 PVC bag. 

FOUR WIRE 
FIE D/BLACK/BLUE/WH ITE 

W 0302 per metre ,.$C .40 

per 200m roll 4.8.QÓ 35.00 

SIX WIRE (Three Pair) 
RE0/BLACK/BLUE/ 

WHITE/GREEN/ORANGE 

W 0303 per metre .50 
per 200m roll 5frel 

20 WIRE (10 Pair) 
Palls 1.5 BLUE/ORANGE/GREEN/BROWN/ 

SLATE exit11 White mates 
Pairs 610 BLUE/ORANGE/GREEN/BROWN/ 

SLATE with Yellow mates 

W 0310 per metre ....>56 1.10 
per 200m roll . 299'60 150.00 

42.00 

ENAMELLED WINDING WIRE 
Handy hobby packs -tor Coll winding etc. 

W 0402 
W 0403 
VV 0404 
W 0405 
W 0406 
W 0407. 
W 0408 
W 0409 

Melrle 

.2mm 

.25 

.4 

.5 

.63 

.8 

1 25 

4,P O 
B5 Pack 2 
32 25g 2.95 2.bu 
30 25g 2.95 2.50 
26 259 2.95 2.50 
24 1009 2.95 2.50 
22 1009 2.95 2.50 
20 1008 2.95 2.50 
18 1008 2.95 2.50 
16 1009 2.95 2.50 

TINNED WIRE PACK 
.412rnm/22a Bas 1000 Pao, 

W 0420 S2.95 
10 up each S2.50 

111 FOR DESPATCH PEtP CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 139 41 
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BARGAINS 
WITH 

FAMOUS MOTOROLA 
AND 

NATIONAL SEMI 
DATA BOOKS 

CMOS DATA 
A comprehensive reference 
Covering 40XX, 45XX CMOS 
famhy's along with speciality 
devices such as LCD drivers. 
telephone and general 
communication functions and 
Industrial control. 862 pages 
essential In all spheres of 
electronics. 

B 1105 Y'0 9.95 

MECL DATA 
Emmiter Collector Logic (ECL) 
is today's fastest form of digital 
logic providing the most direct 
way of improving system 
performance. This previously 
lard to get manual provides 
data on the 10KH, 10K and 111 
families. MECL memory and 
PLL CHIPS. 
B 1100 Wit 7.50 

MASTER SELECTION 
GUIDE 

The most useful book ever 
printed. Covers MOS IC's listed 
by function. LINEAR IC's listed 
by function. INTERFACE IC's 
listed by function. LSI. memory. 
TTL ECL power products, 
SCR's. diodes. transistors listed 
by application and ratings. RF, 
small signal and opto devices 
listed by application and ratings. 
Essential data given for all 
devices. Terrific value. 

B 1104 7,.....13( 5.00 
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MOTOROLA 

POWER DATA 
Motorola are the undisputed 
world leader In Cower 
transistors. Renowned for their 
low cost and reliability. Book 
includes a 9 page selection 
guide, application notes and 
data sheets for over 700 devices, 
989 pages. Previously over 
620.00. 

B 1101 ....13.91 10.00 

R.F.DATA MANUAL 
The 2nd Edition of the R.F. Data 
Manual has been updated to 
Incorporate the latest changes 
since last printing. There are 251 
devices and 10 application notes 
including Tuning Diodes, Hot 
Carrier Mixer Diodes, Pin 
Switching Diodes and R.F. Fets. 
Motorola R.F. family now 
Includes 1.2 GHz pulsed power 
devices to 325 watt peak output. 
2 GHz cw broadband transistors 
to 16 watt o/p and Power 
Amplifiers to 20 W o/p for FM 
806 to 870 MHz mobile band. A 
truly 1st class R.F. Data Book. 

B 1110 513.50 

OPTO DATA 
Handy reference provides data 
and application notes on opto 
couplers. infra red LEDS, photo 
transistors and complete 
chapter on fibre optics, a 
communications system which 
is last gaining usage world wide. 
Very Educational. 

B 1118.. ..9A5 7.00 

$6 Road Freight 

LINEAR IC's 
Popular data manual. At last 
readily available. Approx. 800 
pages, lull data design 
lirocedures 

and equivalent 
stings for 1000s o1 devices 

under headings OP AMPS. 
VOLTAGE REGULATORS. 
CONSUMER CIRCUITS (e.g 
TV automotive power). HIGH 
FREQUENCY CIRCUITS and 
SPECIAL PURPOSE CCTS. 

B 1114 9A5 7.50 

MEMORY DATA 
An absolute must for the 
microprocessor buff. This Is the 
latest reprint of Motorola? 
famous memory dala manual 
and includes the latest 
specifications and design 
aTpTpLli cRiO 

,data Cn 
TTL 

OM, 
MECL RAM MECL PROM MO$ 
DYNAMIC RAM, IC 
RAM. MOS EPAiM,TEE 
PROM AND MOS ROM. M. Worth 
many dollars more. 

B 1113 $.85 7.00 

SCHOTTKY TTL DATA 
Essential reference for the 
enthusiast and engineer alike. 
Designing, building and 
servicing digital circuitry is an 
absorbing pastime. Data for the 
LS. ALS and FAST families 
along with design considerat- 
ions and circuit characteristic 
are .logically presented in this 
manual, making it quick and 
easy to use. 

B 1109 9,5' 7.50 
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BONUS OFFER' 

Per Set 
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NATIONAL SEMI 

BONUS OFFER 
THE SET OF 9 

ONLY S65 

THE INTERFACE DATABOOK 
In National Semiconductor's 
interlace Databook, 702 pages 
of specifications describe one of 
the industry's broadest lines of 
interface products. Over 300 
dala sheets have been compiled. 
covering transmission line 
drivers/receivers. bus transce- 

eveltransÍatorslbuffeers.Ó splay 
drivers, MOS and magnetic 
memory irterlace circuits. microprocessor support 
circuits, applicable TTL and 
CMOS logic circuits An 
industr" ne' reference guide 
gives National Semiconductor's 
exact replacement for 7 other 
manufacturers. Product 

'selection guides and a Complete 
product applications section 
make it easy to find the correct 
'part number for these 
specialised ICs. 

(702 Pages) 

B 1005 11.8t3. 10.00 

TRANSISTOR DATABOOK 

National Semiconductors has 
added many new transistors and 
product families since 
publication Of the last data book. 
Many have already been widely 
acclaimed by users. In addition 
to small -signal. power -bipolar 
and field elect transistors that 
have been the mainstay Of our 
Catalo there is a section for 
mvlttp.0-heiu-erect transistors 
More part numbers will be 
added as market needs expand 
To keep current on all new 
National transistors. please 
contact your National sales 
representative or franchised 
distributor and ask to be placed 
on the Customer mailing list 

(558 Pages) 

B 1050 1}w 10.00 

LOGIC DATABOOK 

National's new Logic Databool 
covers five Of their logic families: 
TTL (54/74) Schottky 54S/74S. 
low power Schottky 54S/74LS). 
High speed (54H/74H). and low 
power (54L/74L). The Logic 
Databook especially organised 
for quick and easy referencing - 
offers two complete functional 
indices and selection guides 
one for SSI and one for MSI 
devices In addition. it includes 
over 100 connection diagrams 
and test waveforms to help 
speed the design -in cycle All in 
all, it's probably the most 
comprehensive Collection of 
practical information ever 
assembled on such a broad line 
of prar..ical components. 

(624 Pages) 

B 1015 9,81 8.95 
CMOS DATA 800K 

This databook contains information on National 
Semiconductor's standard 
SSI/MS1 CMOS products This 
includes the popular 54C74C 
series logic family, which is pin 
for pin, function for function 
equivalent to the 7400 family of 
TTL devices All device outputs 
are LPTTL Compatible. Capable 
of sinking more than 360uA (x 1 

LSTTL load) The AC paramet- 
ers are specified with a 50pF 
capacitive load In addition this 
book describes National 
Semiconductor s extensive lene 
of CD40XXB and CD45XXB 
series devices These parts meet 
the standard JEDEC B -Series' 
specifications Special Function 
LS1 A D Converters and 
Memory device specifications 
contained herein offer the 
designer unique hi hdenslty 
low 'power system solutions Ali 
devices are compatible with 
54C 74C series and CD4XXB 
series products 

(842 Pages) 

B 1030 11r56 9.50 

VOLTAGE REGULATOR 
HANDBOOK 

With the variety of fixed and 
variable -regulator technology 
currently available, the 336 page 
Voltage Regulator Handbook 
becomes a must for the 
selection of three -terminal and 
dual tracking components that 
meet the system requirement 
while utilizing the most const 
effective approach. Beginning 
with product selection 
procedure and a data sheet 
summary, the lest continues 
with easily accessible informat- 
ion about booster circuitry. 
power transformer and Inter 

specifications. 
test methods. 

anufacturers' cross reference 
and extended use applications 
for National's regulators 

(336 Pages) 

B 1055 mffir 8.95 

LINEAR DATABOOII 

The new 1983 edition of the 
National Semiconductor Linear 
Databook es the most compre- 
hensive available It presents 
appruaimately 2000 pages of 
specifications for high- 
technology linear products 
within its two volumes 
Applications, descriptions. 
features and diagrams in this 
databook include detailed 
sections for Voltage Regulators 
Op Amps. Voltage Comparators 
A to D D to A Converters 
Industrial Blocks and Audio. 
and TV Circuits Tne Databook 
also features advanced 
telecommunication devices and 
i eech synthesis DI ITALKER 
lifirs 

other non-state-ot-ihe-art 
near products offering 

performance economy quality 
and reliability 

B 1010 (Vol.') 1)1S0 7.50 
B 1011 (Vo'.2) 13,s" 7.50 

FULL SPEC 

Mii7l1r.1 a a s s s 9 .1. 

HALF PRICE Z80 A 
FAMOUS 

SGS BRAND 

29001 CPU WAS 58.95 NOW $4.50 
29005 010 WAS 58.95 NOW 54.50 

DIODES SLASHED 
DIODES SLASHED 

Z 0101 1N91a/1N4148 Diode 
20105 1Na002100V 1 Amp 
Z 0109 1N4004 400V 1 Amp 
2 0112 1N4007 1000V 1 Anse 
Z 0115 1N5aOa 400V 3 Amp 
2 0118 1N5408 1000V 3 Amp 
2 0120 R250Á aOOV 6 Arne 

20 o°JQ 

5c 3c 
6C 4c 
8c 5c 

10c 70 
18e 15e 
20c 17c 
000 50c 

LOGIC 
PROBE 

SUPER BRIGHT HIGH INTENSITY 

SEIMENS 5mm RED LEDS 
WERE SOC 

SAVE A FORTUNEI 

CAT 1-9 10-99 100 UP 
20155 22c 19c 15c 

01272 
WAS $29.50 _ 7. 

4t'' 

Direeny POwereo frOrn Circuir under test is e 
Tested t0 126 MHZ Otl/TTl - CMOS Threshold 
seeCtor Circuit loading sous avaro, Mph, 
Low - pulse or memory leo indication Imoulse 

mode Pulse lenth is extended r0 enable visual i ual 
observation in memory mode any derettedlevel 
is ContinoOusiy disolavea until reset 

SECURITY EQUIPGU]ENT 
ALARM CONTROL MODULE 
EASY TO INSTALL a BUILT IN SIREN DRIVER - 

DIRECTLY DRIVES LOW COST 8 OHM HORN SPEAKERS, 
SIREN HORNS AND MECHANICAL BELLS 

e LOW POWER 12V DC OPERATION. 

f. 
I AEla,yl ' 1lir 
°at[ii, 

55042.. only $39.50 

MINI BUZZER 1.5-5V DC 
SENSATIONAL LOW PRICE 

Handy little Solid -slate audio "Buller" or signalling device. 
Just the shot for Communkator 
pane., of for timer alarms or In 

the car. polarity Conselvus, 

55062 $1.95 Now 51.00 ea. 

PIEZO ALARM 
Similar 10 'Sonalert" type. Absolutely 
ear piercing Sound. RecOmmendea - 
voltage 5.15V DC. ideal IOr almost 

it a 010 signalling applications. 
I.e. Ilre, water and gas signalling. , s 
Computer alarms, etc. 

S5066 S4.95 k 

NOW $3.50 -\` 
DUAL FUNCTION TYPE 
Same physical dimensiOn as S 5066. 

Gives rune, n pulsed output (siren) or a 
Continuous tune. 

of ire Conn coon 
enables 

selection 

S 5070 S5.95 Now 54.00 ea. 

HIGH SECURITY 
LOCK SWITCH 

11111 

Asia.' able in 4 pole 2 PPs,tiOn only a Iie 4PDTI r-^ 
S 2510 S8 95 

Now 55.00 ea. 

KEY OPERATED SWITCH 

19 5mm 
mounting hole 

reluireel SuPPiied 
with two keys Hand 

reds of pptiGtions for 
security type aPP1,Gt,gns 

S 2500 S6.95 

Now 53.50 ea. 

The AC -811 Is a low cost professional 
burglary protection System which 
detects the presence of an Intruder 
who breaks Into your home, office or 
business. The system also allows con- 
nection of emegency panic buttons, 
wall vibration Switches. smoke and 
heat sensors, as well as freezing or 
NOOom9 detertors to form a complete 
Protection system. 

EXIT/ENTRY DELAY 
BOTH N.C. AND N.O. CONTACTS 
Ideal for homes, offices, 

factories, shops, caravans, 
any area requiring complete 

protection. 

WEATHERPROOF SIREN HORN 
12V DC operated /' 

Deafening Siren 
Wail. super handy 
for audit. signa11. 
i g, security 
systems etc. 
Current drain 
500 MA approx. 
Completely 
weathei proof, 

tive or/- 

hrte PVC finan. 

S 5058 522.50 

I 
Now $15. 00 ea. 

LOW COST WEATHERPROOF 

HORN SPEAKER 
5 WATT 8 OHM 

C2010 

59.50 

4111 NOw $6.50 
Puny 

terftoot 
Yew unique yoke Coil 

uCt ensures sures news dependaOaMy 
On full Olive 
suitable for PA intercom and security 
miens etc 

Reed Switch and Magnet Sets 
Fully Encapsulated 
Sell adhesive or 
Screw Mount 

ll1 

S 5055 N C Reed and Magnet 
Were $2 50 Now 51.50 

S 5056 N/O Reed and Magnet 
Were 52 95 Now 51.75 

S 5053 SPDT changeover Econ Type 
Were 5250 Now 51.50 

N C denotes normally closed contacts when 
magnet in proximity of switch 

N,O denotes normally open Contacts when 
magnet in proximity of switch 

PHONE YOUR ORDER - ALTRONICS TOLL FREE 008 999 007 
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NOTE: The artwork is too big to reproduce in 
the magazine. See Shoparound on page' 156 
for details on how to obtain a copy. 
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HOW IT WORKS - ETI-1524 
The mousetrap can be divided Into three sec- 
tions which are: 

1. The sensing circuit 
2. The trigger circuit 
3. The high voltage pulse generator 

THE SENSING CIRCUIT consists of the two 
transistors, 01 and Q2, with their associated 
components. One end of R1, the 22M resistor, 
is connected to the trap centre electrode and 
coil secondary winding. The other end of the 
coil secondary is connected to the two 
diodes, D2 and D3. As the cathode of D2 is 
connected to the trigger positive rail (about 
+13 volts) and the anode of D3 is collected to 
ground, both diodes are reverse -biased and 
are effectively open circuit. This means that 
the electrode, when no mouse is near, is at 
the positive rail potential and no current 
flows through R1. 01 is held off by R2 which 
in turn leaves 02 off also as no collector cur- 
rent flows from 01. 

When a mouse makes contact with the cen- 
tre electrode its body resistance to ground 
causes the electrode to go to ground poten- 
tial and about 0.51A to flow through R1. 
Resistors R1 and R2 form a potential divider 
such that for mouse body resistances greater 
than about 2M, 01 will not be turned on, but 
for lower resistances, 01 Is turned on which 
then turns on 02. Positive feedback is 
applied through R7 and C2 to then turn both 
transistors hard on and provide about 50 mA 
of current through the LED side of the opto - 
coupler, IC1. After about a millisecond, C2 is 
discharged and removes the heavy drive 
from 01's base causing it to turn off again. 

The base of 01 has a diode, D1, to the posi- 
tive rail so voltage transients from the trap 
firing are clamped and do not destroy the 
transistor (R1 ensures that only about 
0.25 mA can flow). Capacitor Cl forms a low 

pass filter with 131 to stop capacitive coupling 
of RF pickup from falsely triggering the trap. 

Power is suplied to the trigger circuit via 
transformer TR1 and the fullwave rectifier D4 
to D7. Capacitor C3 filters the dc and gives a 
stable supply. 

THE TRIGGER CIRCUIT is formed by the 
optocoupler IC1, the SCR, Q3 and their 
associated components. When the sensing 
circuit fires a trigger current flows through 
the LED side of the optocoupler IC1. This 
causes the output triac side of the optocou- 
pier to go low impedance. Before the circuit 
is triggered, C5 Is charged to about 300 volts 
through D8, R10 and R11. This also gives 300 
volts across the SCR, Q3, and the optocou- 
pler output triac. After the optocoupler is trig- 
gered the end of R8 Is connected to the gate 
of theSCR, 03. This causes gate currents of 
almost an amp to flow and turn on the SCR. 
Resistors R8 and R9 limit the current that can 
flow through the optocoupler and C4 ensures 
that the optocoupler never sees an exces- 
sively fast change in voltage M(). After the 
dump cycle is complete resistors R10 and 
R11 aren't capable of providing sufficient 
current to hold the SCR on so it returns to the 
off state. 

THE HIGH VOLTAGE PULSE GENERATOR is 
the deceptively simple circuit consisting of 
T2's primary, C5, 03 and D9. In the steady 
state, 03 has 300 volts across it with the 
anode positive and there Is no voltage across 
T2 and D9. After the trigger, 03, goes short 
circuit, and as there was 300 volts across C5, 
this energy cannot disappear so the node of 
the coil, D9's anode and C5 immediately goes 
300 volts negative (in order to instanta- 
neously change the voltage across a capaci- 
tor you must provide infinite current). 
Capacitor C5 then discharges through 72, 
and as the voltage across C5 decays (as a 

cosine function), the current through 72 rises 
as a sine function. At this time D9 is reverse 
biased. 

This process continues until all the energy 
has been removed from C5 and its voltage 
swings to -0.7 volts, the on state voltage of 
D9. At this instant, peak current Is flowing in 
T2's primary of about 100 amps if the second- 
ary winding Is open circuit. However, as there 
must have been a resistance across the sec- 
ondary to trigger the trap, some of this pri- 
mary current is transferred to,the secondary. 
As the turns ratio of the transformer is 10:1 it 
takes 20 amps of primary current to produce 
1 amp of secondary current. 

When the SCR first fires, the full 300 volts 
is imposed across the primary. As there is 
probably a secondary load of greater than a 
megohm (this Is the resistance required to 
trigger the trap) the full 6 kV is Imposed 
across the load mouse. This high voltage 
should cause the high skin resistance to 
break down and considerably lower the 
resistance presented by the victim. Thus, as 
the primary current runs up, the current In the 
secondary should run Up also and take some 
of the load from the SCR Oust how much of 
this actually occurs Is hard to say as I didn't 
have a mouse to try it on and I didn't want to 
buy trouble with the RSPCA). 

After the capacitor has completely dis- 
charged and peak current has been reached 
in both the primary and the mouse, diode D9 
turns on and shorts the coil primary. This 
prevents the coil/capacitor (C5) combination 
from ringing and prevents the established 
peak currents to continue to flow until they 
run down exponentially. 

Once the currents have completely 
decayed, D9 turns off and, as 03 turned off 
when D9 turned on, capacitor C5 can com- 
mence recharging through D8, R10 and R11, 
completing the cycle. 
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which would be close -coupled even without 
the core. The choice of ferrite as a core 
material was made purely because it is read- 
ily available; transformer iron would be 
much better and if you can get some, use it 
by all means. 

To make the mousetrap easy and safe to 
build I chose to use a rather unusual con- 
struction method where the components are 
mounted on the same side as the copper. 
This enabled me to use only one board and 
at the same time keep all the nasty bitey 
voltages safely enclosed. It's a bit more tedi- 
ous to assemble but means the final trap is 
cheaper to make. A plastic jiffy box covers 
all the works and gives the project a nice 
neat appearance. 

Construction 
The first and most tedious part of building 
the mousetrap is to wind the coil. First the 
.core material must be prepared. I used a 

CHEESE ' 
PRONGS 

11 

52600M 

D9 

{CL -tOn O TI 9Vr1501hA 
x6ao 

97- MO(p02i 

slsoITionoo mouegarm 

PIN 250 

M 

For a guide to buying components and 
kits see SHOP AROUND this Issue. 

L' 

- 

9 
"may 1 

- 
Construction. The components are mounted on 
the copper side of the board, note. Two stiff wires 
soldered to the sensor/blaster pad hold the cheese. 
Four stick -on feet are attached beneath the board. 

PARTS LIST - ETI-1524 

b 

Capacitors 

electrolytic 

go 

SCR \,..2..1, 
bottom view 

band 

DIODES 

notch or spot 
at this end 

Resistors all V2W, 5% unless noted 
R1 22M, 10% 1/2W or 1W 

Philips CR50 or similar 
R2, R4 1M 
R3, 5, 7 10k 
R6 220R 
R8 330R 
R9 470R 
R10, R11 220k 

Semiconductors 
D1-7 1N914, 1N4148 
D8 1N4004 
D9 MR856 fast recovery diode 
IC1 MOC3021 
O1 PN4250 
02 BC549, BC109 
03 S2600M (RCA) SCR, or 

C122E, TIC126E 
Capacitors 

Cl 1n disc ceramic 
C2 100n metallised poly 
C3 150µ/I6 V axial electro. 
C4 10n/400 V (250 Vac) 

mains -rated metal foil 
plastic cap. 

C5 2117 400 V (250 Vac) 
mains -rated metallised cap 
(Siemens, type B32231 or 
similar self -healing type) 

Transformers 
T1 240 V/9 V - ct, Dick Smith 

2840 or similar 
T2 see text 

Miscellaneous 
ETI-1524 pc board;'UB-1' zippy box (157 x 95 x 

50 mm); cable clamp; fuseholder; F1 - 0.25 
amp 3AG fuse; mains cable and 3 -pin plug, 
3 -way terminal block; Ferrite aerial rod 9 x 

194 mm (approx.), e.g: DSE L-1401; 7-8 metres 
of 1 mm diameter enamelled copper wire; 
30 -odd metres of 0.16 mm enamelled copper 
wire; insulation tape; glue (see text); nuts, bolts, 
etc. 

Price estimate: $28-$30 
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The 74F153 is a high-speed dual 
4 -input multiplexer with common 
select inputs and individual 
enable inputs for each section 
It can select two lines of data 

r from four sources. The two 
buffered outputs present the 
data in the true (non -inverted) 
form. In addition to multiplexer 
operation, the 74F153 can 
generate any two functions of 
three variables. . 

IN NZ la NM Eli 

The 74F374 is a high speed, low 
power octal D -type flip-flop 
featuring separate D -type 
inputs for each flip-flop 
and 3 -state outputs for 
bus -oriented applications. 
A buffered Clock and 
Output Enable are 

1 
common to all 
flip-flops. 
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The 74F138 is a high speed 1 -of -8 

$112 decoder/de multiplexer. This 
device is ideally suited for ' high-speed bipolar memory 
chip select address 

1 decoding. The multiple 
input enables allow parallel ' --. 1 expansion to a 1 -of -24 decoder 
using just three 74F138 devices or - -, a 1 -of -32 decoder by using four 
74F138 devices and one inverter. 

1 

The 74F109 consists of two high-speed 
completely independent transition 
clocked JK flip-flops. The clocking 
operation is independent of rise 
and fall times of the clock wave 
form. The JK design allows 
operation as a D flip-flop by 
connecting the J and K inputs 
together. 
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FAST ADVANTAGES ° 

Improved Circuit Speed/Power 
Performance. 
Improved Noise Immunity. 
Better Line Driving Characteristic Than 
Schottky. 
Reduce Input Loading and Increased 
Fan Out. 
Maintain Compatibility to Standard, 
TTL Levels, Functions and Pin Outs. 
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kw 
* TUBE LOTS 

'74FOOPC .51 

74F02PC .53 
74F04PC .53 , 74F08PC .53 
74P109PC .65 

'74F10PC .53 
74F11PC .E.1 

74F138PC S1.26 
11 74F 139PC S1.12 

74F151PC S1.12 
74F153PC S1.12 ' 74F157PC $1.30 
74F158PC S1.12 

'74F161PC S2.50 
74F164PC $1.39 

1 

1 

1 

1 

1 

1 

1 
t 
1 

* TUBE LOTS 
74F175PC $1.73 
74F 181 PC $2.90 
74F182PC S1.65 
74F189PC S4.56 
74F190PC S2.48 
74F 191 PC $2.80 

Prices 
single item 
in Tube Lots. 
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* TUBE LOTS - 

74F194PC 
74F20PC 
74F240PC 
74F241PC 
74F243PC 
74F244PC 
74F245PC 
74F251PC 
74F253PC 
74F257PC 
74F258PC 
74F283PC 

$1.50 
.49 

$2.20 
$2.20 
$2.70 
$2.20 
S5.45 
$1.20 
S 1.05 
$1.26 
$1.25 
$2.66 

* TUBE LOTS 
74F32PC 
74F350PC 
74F352PC 
74F353PC 
74F373PC 
74F374PC 
74F379PC 
74F399PC 
74F521PC 
74F533PC 
74F534PC 
74F537PC 
74F539PC 
74F64PC 
74F74PC 
74F160PC 
74F162PC 
74F163PC 
74F174PC 

.59 
S2.20 
S1.22 
$1.22 
$2.48 
$2.80 
$1.55 
$1.65 
$2.60 
$2.89 
S2.63 
$3.54 
$4.30 

.63 

.55 
S2.50 
S2.50 
S2.50 
S 1.49 

* TUBE LOTS 
74F381PC 
74F382PC 
74F398PC 
74F538PC 

Ill 1E11 MI III 

S3.55 
$3.68 
S2.70 
S3.55 
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HIGHEST PERFORMANCE 
FAMILY OF THE 80s 

Fairchild Advanced 
Schottky TTL, FAST, is a 
family of TTL circuits that 
exhibits a combination 
of performance and 
efficiency unapproached 
by any other TTL family. 
Made with the proven 
Isoplanar process, 
54F/74F circuits offer the 
switching speed and 
output drive capability of 
Schottky TTL, with 
superior noise margins 
and only one-fourty the 
power consumption. 

LARGER QUANTITIES 
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PRODUCTS MANUFACTURED BY 

FAIRCHILD 
A Schlumberger Company 

ONE OF THE WORLDS LEADING 
SEMICONDUCTOR MANUFACTURERS 
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ferrite rod stocked by Dick Smith (cat. no. 
L-1401) but, as mentioned, transformer 
iron would probably be better. If you want 
to stay with the ferrite it must first be cut in 
half. To do this, measure off exactly half 
way on the rod and score it with a three cor- 
ner file. Score a nick all the way around the 
rod then, holding the rod firmly both sides 
of the score, tap the rod firmly against the 
edge of a table or somesuch so the rod is 
given a sharp blow on the score. It should 
break cleanly on the score. 

Ferrite is very brittle stuff so don't smash 
it down - you'll break it into a trillion 
pieces. A firm rap is sufficient. Next, glue 
the two pieces together side by side to make 
a double thickness rod. Araldite or some 
form of superglue will do fine here. 

If you want to use iron (or can get it!) use 
"I" laminations 100 mm long by 8 to 10 mm 
wide and the stack should be about 7 to 
8 mm thick. Whatever core you use the next 
thing is to completely insulate it. As the pri- 
mary winding goes directly over this insula- 
tion and the primary has 300 V imposed 
across it, it's a good idea to be sure about 
this layer. 

Using ordinary plastic insulating tape, 
wind a double thickness layer over the core. 
Wind it so each turn of tape overlaps the 
previous turn by slightly over half. In this 
way you have a double layer covering with 
no single layer gaps (but make sure that the 
turns do actually overlap by the bit more 
than half). 

The primary winding is the next to go on 
and consists of four parallel windings of 
1 mm diameter wire (say, 18 B&S). You 
will need about five metres of wire cut into 
four equal lengths. Four parallel windings 
are used for two reasons. Very high currents 
flow in the windings and you want the 
power to go into the mouse, not copper 
losses, and also using four wires gives a nice 
flat surface to build the secondary winding 
on. 

Make sure that the four wires are straight 
then, holding all four side by side, start 
winding them around the insulated core. As 
the wire is nice and thick there is no need to 
tape down the start end of the winding - 
when you bend it around the core it should 
stay put. Wind twenty turns on so they're 
exactly close spaced with no gaps whatever 
between the wires. It's important that the 
wires lie flat as a secondary must later be 
built up over this layer and bumps become a 
damn nuisance. Both ends of this winding 
should come out to the one side of the core 
so they can be terminated easily on the 
board. If your're using the ferrite core they 
should come out along the narrow axis of 
the core. 

Next, using fine, long -nosed pliers, bend 
the four wires sharply so they protrude out 
the ends of the core (see diagram). It 
doesn't particularly matter if you damage 
the insulation as there isn't any voltage bet- 
ween the turns and its more important to 
keep the coil neat. Do both ends the same 
then wind another layer of insulating tape 
over the completed primary winding the 
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The coil. Illustrating the steps in winding 12. Note that the secondary winding requires about 400 
turns. Twenty turns either way doesn't matter. 

PREPARING CORE 

I 
o Si 
; I 

I i 

GLUE CORE HALVES TOGETHER ¡ 
4 

' 

I1 

WRAP INSULATION TAPE AROUND CORE SO THAT 
EACH TURN OF TAPE OVERLAPS THE PREVIOUS 
ONE BY SLIGHTLY MORE THAN HALF 

1 mm DIA. 

B WIRE (18 BAS) WIND SIX LAYERS OF INSULATION 
U TAPE OVER FINISHED WINDING 

PRIMARY WINDING 

20 TURNS, FOUR PARALLEL WIRES 
WOUND CLOSE -SPACED OVER WHOLE LENGTH 

CORE: 194 mm LONG 
BY 9 mm DIAMETER 
FERRITE ROD 
(D.S.E. L-1401) 
OR SIMILAR) 

STARTS 

TAPE 
DOWN 

10 mm 

WIRE 

INSULATION 
TAPE 

START WINDING 
MERE 

SLEEVING 

SECONDARY WINDING 

WIND 0.16 mm WIRE (34 B&S) 
OVER 75-80 mm OF LENGTH 

INSULATION TAPE 

Imo. Í 

SLEEVING 

FINISH WINDING 
HERE 

COVER THE COMPLETED WINDING WITH 
TWO LAYERS OF INSULATION TAPE 

a b c d 

FINISHES 

.WIRE 

TAPE 
DOWN 

10 mm 

CORE 

same as you did for the core insulation. 
You'll have to hold the ends of the winding 
down when the layer of tape is wound on. 
Take the tape right over the ends of the core 
then trim them back flush with the core. It's 
very important that the primary he properly 
insulated as it's connected (through resis- 
tors, but still connected) to the mains and 
we'd prefer not to have you hurt yourself! 

As most tapes can only be relied on for 
about 500 V, and the secondary goes 
directly over this covering, one double layer 
is nowhere near enough to insulate it. Wind 
on another five layers using the same tech- 
nique, so each layer gives a double thick- 
ness of tape, and winding each layer so it 
spirals in the opposite direction to the layer 
under it. This makes for a great lump of a 
coil but ensures that no flashovers occur. 
Each layer of tape should be taken right 
over the ends of the coil then trimmed back. 

Now comes the fun bit - winding the 
secondary. I used 0.16 mm (say, 34 B&S) 
diameter wire. It is entirely too easy to 
break, so be warned! You'll need about 30 

metres of wire, which works out at about 
seven grams weight, unless my calculator is 
in error. To protect and insulate the ends of 
the wire, cut two pieces of silicone rubber 
sleeving about 50 mm long and slip one 
piece over the end of the wire so about 
100 mm protrudes. 

Then, using a piece of insulating tape 
10 mm long, tape the start of the wire down 
on one end of the coil so the tape covers half 
sleeving and half bare wire. The wire should 
be 10 mm in from the end of the coil and 
perpendicular to the long axis. 

Now start winding on the secondary so 
each turn is tight (not too tight!) and laying 
hard up against the turn before. A very 
good idea here is to cut a piece of tape and, 
as you wind 7 or 8 mm of coil, tape the 
winding down. As the winding progresses, 
move the tape along so if you drop the coil 
you don't have to do the whole thing again! 
Each turn of the winding develops 15 V so 
you must be careful not to allow any wind- 
ings to overlay other turns - if you get a 
shorted turn the coil is absolutely useless. 



Keep on winding until you get to within 
10 mm of the other end and you should 
have 75 to 80 mm of even, tight -spaced cop- 
per wire. If there are some narrow spaces 

. between some of the windings it doesn't 
particularly matter but don't have too many - you're throwing away volts. Cut off the 
end of the wire so you have 100 mm of free 
end and slip the second piece of sleeving 
over it. Using another piece of tape termi- 
nate the free end the same as you did for the 
start. Then cover the whole secondary with 
a double layer tape winding and the coil is 
finished. 

At this stage I checked out the coil in the 
following manner. Connect the 2.7 µF 
capacitor, used for C5 in the final circuit, in 
parallel with the coil primary and connect 
the two to your audio oscillator. Measure 
the ac volts across the parallel circuit and 
adjust the frequency until you find the res- 
onance. For my coil it occurred at 19 kHz 
and was very sharp (3 dB down only a few 
hundred Herz either side of resonance. 
With the primary at resonance, measure the 
secondary voltage and you should find it 20 
times the primary voltage. If you find the 
coil has a very poor Q you probably have a 
shorted turn somewhere so you'll have to 
find and fix it. I didn't try making an iron - 
cored coil so I can't give figures but I'd 
expect that the resonant frequency would 
be lower (maybe around 10 to 15 kHz) and 
the Q would probably be lower too due to 
iron losses. 

The next step is to make the printed cir- 
cuit board. If you've bought a kit, this is the 
easiest part as it's ready-made. But if not, 
use the layout given. As the components are 
not passed through holes ín the board as 
normal, avoid using paper -phenolic board 
material as the copper tends to come off 
easily. Stick to the epoxy -glass -type where 
the copper bonding is better. 

After you've made the board, assemble it 
according to the layout given. The compo- 

Component mounting. 
-_ BEND COMPONENT 

LEADS AS SHOWN COPPER 
SIDE 

0.1 

III 

PC BOARD 

nent leads are formed by bending them 
down sharply as if you were going to solder 
them in a normal hoard with holes then, 
with pliers, bending the leads out flat again 
shown in the drawing above the component 
layout. Pre -tin all the pads that have com- 
ponents attached. then hold the compo- 
nents in place and solder them in. The 
power transformer centre tap is cut off short 
as it isn't needed. Use countersunk -head 
screws to mount the transformer and mains 
terminal block and mount them in place 
also. The two power transformer secondary 
leads go onto the two round pads. 

Before attempting to mount the coil, it's 

s0ig©Umcd© umoasara 

necessary to form the primary leads. Hold 
the coil in place and carefully bend the pri- 
mary wires so they come down sharply onto 
the board then lie flat against the copper 
pads. If the wires are bent one at a time they 
shouldn't give any trouble. When you've 
made sure that the wires are just right and 
the coil is located correctly, cut off the eight 
wires so they have 5 or 6 mm actually in 
contact with the board. 

Before attempting to tin the cut ends, 
hold the coil so the ends of the wires are 
resting on the edge of a table and scrape 
away all the enamel insulation where you 
want the solder. This enables the solder to 
"take" quickly and doesn't let things get too 
hot. The plastic insulating tape in the coil is 
not at all tolerant to heat and if you let 
things get too hot when tinning the leads the 
coil may flash over in use. When actually 
tinning the ends be as quick as possible and 
try to cool them as soon as they're done. 1 

used a pressure pack cold spray to freeze 
them after they were tinned. 

Attach the coil to the board using double - 
sided adhesive foam strip. This can be 
bought from any hardware store and solder 
the primary leads to their pads. Trim back 
the silicone sleeving to the right length so 
the secondary leads lie neatly on their pads. 
Being careful not to damage the wires 
inside, tin the leads (no worry here about 
excess heat) and solder them to the board. 

Cut and bare back the two mains leads 
from the mains transformer so there's a bit 
of slack when they're inserted into the ter- 
minal block. You only need 6 or 7 mm of 
bare wire and I won't labour the point about 
having bare wire protruding from the termi- 
nal block being dangerous. Use the pieces 
of wire you cut off the transformer to con- 
nect to the resistors RIO and RI I. Bare the 
same amount of wire as you did for the 
transformer, twist the transformer leads 
together with the pieces of wire and connect 
them to the terminal block. Solder the other 

Attaching the coil primary leads. 

COIL 

ends of the pieces of wire to the pads on the 
hoard and assembly is almost complete. 

Strip hack the outer insulation of the 
mains flex for about 250 mm then cut off all 
three (if you only have two you've got the 
wrong sort of flex!) leads 120 mm from the 
end of the outer insulation. Cut the active 
lead to 100 mm and hare 10 mm of the end. 
Trim the neutral lead (blue) so it protrudes 
511 mm from the cable's outer insulation. 
Bare the neutral and earth lead ends from 
10 mm and clamp the flex to the hoard with 
a cable clamp. 

Take the piece of earth lead you origi- 
nally cut off and cut it to 50 mm long. Bare 
10 mm of wire at each end. Twist the end of 
this piece together with the bared end of the 
earth lead from the flex and solder them 
together then clamp the soldered end in the 
terminal that is NOT connected to the trans- 
former. Solder the other end of the earth 
lead that's protruding from the terminal 
block to the ground on the board, using lots 
of solder and make absolutely sure that it 
has properly taken. The graveyards are full 
of people who thought "Yeah! yeah! I'll fix 
the earth up later" so make absolutely and 
positively sure that you can trace the earth 
from the flex to the terminal block then out 
again directly to the ground on the board. 
When you're quite satisfied that all is well, 
connect the neutral from the flex to the ter- 
minal block so blue wire goes to blue wire. 

Finally, cut a hole in the plastic jiffy box 
where you are going to mount the fuse 
holder and clamp ít in place. Loop the 
bared end of the active (brown) lead 
through the end terminal of the fuse holder 
and solder it in place. Bare the ends of the 
spare piece of active lead you have and sol- 
der one end of the wire to the side terminal 
of the fuse holder and tape up both soldered 
joints as best you can (or slip on heatshrink 
tubing beforehand). Connect the other free 
end of the active lead from the fuse holder 
and the mousetrap is wired up. Attach a 
three -pin plug to the end of the flex, paying 
attention to the active and neutral pins on 
the plug, and you're ready to start testing. 

Testing it 
Testing is quite straightforward. Plug in the 
trap and turn it on with the jiffy box cover 
off to one side. Watch to see that nothing 
bursts into flames. Then. using your DVM, 
check that the trigger circuit power supply is 
in fact generating about 13 V. Next, check 
that the main dump capacitor, C5, has in 
fact fully charged to about 300 V. Measure 
the voltage between the anode of the SCR 
and either end of the coil primary (the 
anode of the SCR is the case). Bear in mind 
that the energy stored in the capacitor here 
is dangerous. 

If all is well, you can try triggering the 
trap by touching the base of QI with your 
multimeter probe while the other probe is 
earthed. There should be a clear, audible 
click when it fires. The final test is to actu- 
ally trigger the trap with a I M resistor. 
Earth one end of the resistor (I used a lead 
with alligator clips on either end) then gen- 
tly touch the centre electrode with the other 
end. Once again you should hear the click. 
If you increase the resistor to 2.2 megohms, 
the trap may or may not trigger and higher 
values don't work at all. As a final test. try 
triggering the trap with a 2k resistor. This is 
just the right impedance to get the full bene- 
fit of the trap. When it fires. it will blow the 
side out of the resistor! If you get a satisfac- 
tory "splat" and a destroyed. open -circuit 
resistor, all you need to do is screw on the 
lid, bait your trap (when it's off!) then go 
hunting mice. 
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NEW PRODUCTS 
TRAVELLERS 
WORLDWIDE 

ADAPTOR PLUG 
The all in one travel plug for use al over the world 
The SUPER -PLUG is an international Travel Plug Adaptor 
designed to take standard 2 pen plugs pies the Awtraaws 3 pin 

and adapt them to fit 2 and 3 pin mains socket outlets 
throughout the world. 
It's quick and easy to use, you simply insert your 
standard 2 pin plug at one end and select the required 
pins at the other end and hey presto you're instantly 
connected 
Now you can take with you all those electrical appliances 
such as Hairdryers. Selling Bresbes, Heetsd Cewkrs. Shavers. 

Electric Toothbrmbes etc without having to change plugs. 
SPECIAL NOTE: Super -plug is a worldwide socket adaptor, It 
does NOT allow for voltage changes and is for use only with 
non -earthed appliances having 2 wire cords. 

i 
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F.. trod nuc. 
Unh,a Mellca 

i low 
emu. 

$16.95 

r. 

Fa welt 

Greec. 
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USE SUPER -PLUG IN THE FOLLOWING 
COUNTRIES: 
* Africa * Austria * Australia * Belgium * Bermuda * 
* Brazil * Canada * Caribbean * Chile * Denmark * 
* Egypt * Finland * France * Germany* Great Britain 
* Greece * Hong Kong * Ireland * Italy * Japan * 
* Holland * Mexico * Middle East * New Zealand * 
* Norway * Philippines * Portugal * Spain * Sri 
Lanka * Sweden * Switzerland * Venezuela * USA 

Fits all these plus many other parts of the world. 
Cat. PA -4200 

Purchase one of these adaptors In August and we will 
give you a JET PHONE ADAPTOR for only 54.50 - 

That's Sh PRICE?? 

LARGE COLOUR LED 
DISPLAYS! - Jaycar Is proud to announce a 

NEW range of 7 segment LED displays featuring LARGE 
digits and alternate colours! 

NOTE THE LOW PRICESII 
Cat. No DESCRIPTION 1-9 10+ 
ZD18700.4"(10mm) Corn Anode Red $1.00 0.95 
ZD18750.6" 15mm) Comm Anode Red $2.50 S2.25 
ZD18800.6" 15mm CommCathGreen $2.95 $2.50 
ZD18850.6" 15mm CommCathYellow $2.95 $2.50 

All devices have connection data supplied. 

* * * * * * * * 
* * * * * * * * 

* * AMAZING * 
SOLDER 

BREAKTHROUGH 
Solder Paste In A Tube!! 

Jaycar Is proud to announce a new breakthrough in 
soldering. 

Supa Solder Is an extremely versatile and easy to use 
soldering compound that contains tin, silver and non 
toxic chemicals to enable quick low temperature melting 
super penetration and outstanding bonds. 

`IEvi,E 
uNs 

Ag- 
1111 

To use just put some paste on the joint to be soldered 
and heat up with a cigarette lighter. Suitable for use on 
brass, bronze, nickel, stainless steel, copper base metals 
and steel 

FEATURES: 
* low melting point of 222°C 
* 8 times stronger than lead solder 
* easy to use, no waste 
* joins ferrous and non-ferrous metals with the 

heat from a cigarette lighter 
* non toxic, contains no lead, zinc or cadmium 
* highly conductive 
Cat. N5.3000 

$7.95 
Supplied In a handy dispenser 

DISCONTINUED 
SPECIALS 

STRICTLY LIMITED QUANTITIES' 

MOVING COIL CARTRIDGE 
We can't understand why it didn't sell! High output, top 
quality cartridge. You don't need any special transformer. 
Cat. AA.0210 

WAS $49.50 NOW $39.50 
SAVE $10.00 

6 x 9 CAR SPEAKER 
This quality speaker hasa built -In tweeter and midrange and 
can handle 60 watts. Great sound. 
G[ AL 0812 

WAS $39.50 NOW $29.50 
SAVE $10:00 

CAR CASSETTE PLAYER 
II you're selling your car and need a hole filler, this is It. 

Guaranteed 
Cat. AC1504 

WAS $34.95 NOW $24.50 
SAVE OVER $10.00 

REEL TO REEL TAPE 
We hadthls on special 1 2 months ago and sold mountains of 
h. We found another boxfull in the warehouse. 
2500', 10" tape, metal reels. NAB. 
Cat. AL1560 

WAS $19.95 NOW 59.95 
SAVE OVER 50% 

CAR STEREO FADER SWITCH 
The usual black type with faders for front/rear, left/right and 
two switches to switch either front or rear off. 
Cat. A2.3502 

5' HELICAL CB WHIPS 
Includes base and cable. Quality Mobile One brand. 
Cat. DC -3030 

WAS $29.50 NOW $19.50 
SAVE $10.00 

0 I 
R188ON 
TWEETER 
SAVE '$16.95 

NORMALLY $36.90 
AUGUST ONLY SAVE A 

FURTHER $5.00 
NOW ONLY $14.95 

VHS PLASTIC TAPE BOX 
(Duality plastic box to keep your tapes in 1st class condition. 
Cat. AX -6592 

WAS $2.95 NOW $1.95 

SAVE $1.00 
Some BETA also available 
Cat. Ax -6590 

WAS $2.95 NOW $1.50 

SAVE OVER $1.00 

Unique regular phase design drives the entire diaphragm. 
uniformly and completely In phase over the full frequency 
range. The performance of an electrostatic speaker with the 
ruggedness and ease of use of a dynamic. 

* 91dB sensitivity * 5,000- 40,000Es * 50W system 
power * No voice coil 
Cat. CT -2042 f. 

I 

WAS $9.95 NOW $6.95 

aucar 
ELECTRONICS 

Incorporating 
ELECTRONIC AGENCIESO 

NUMBER 1 FOR KITS 
SHOWROOMS 

SYDNEY 
117 YORK STREET 

Tel: (02) 264 6688 8 102)2671614 
Telex: 72293 

CARLINGFORD 
Cnr. CARLINGFORD'8 PENNANT 

HILLS ROAD 
Te): (02) 872 4444 

CONCORD 
115-117 PARRAMATTA ROAD 

Tel: (02) 745 3077 
HURSTVILLE 

121 FOREST ROAD° 
Tel: (02) 570 7000 

SAVE $3.00 ********1.14.1.. Tel; (02) 745 3077 
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& CORRESPONDENCE. 

a P.O. 80X 185 
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30W + 30W ,111y1.>a>+,ya141r>r11,`lÁ; 
. 

STEREO 
PREAMPLIFIER 

* Pally built and tested * Separate Base, 
Treble, Balance and Volume controls * Leas 
than 0.1% distortion * Mlc, Phono and Aux 
inputs (line) * Power supply components on 
board. 
Back at last! No hassle amplifiers. Just connect a transformer, speakers a signal and you're away! 

STAGGERING VALUE 

ONLY $34.95 

s-- 
¡¡w.- 

r,--. Ts 
al .'k,: 

YÍDÉrÓA ENHANCER 

Pr, 

.15 

POWER 

... HB5411 
HB-5413 
HB-5415 
HB-5410 
HB5412 
HBErt14 

RACK CABINETS 
Beautifully crafted all Aluminium rack cabinets with top and bottom removable panels Rain or black finish Ventilated lid Deluxe brushed ancdsed front parcel Supplied in flat pack but takes only minutes to Cut together, amersbns conform to Intematicnal Standard Cat No Finish Price 14 Price 5 up Front 

penal ht 
44rrrrr 
44 
88 
88 
132 
132 

_kW*. g.. 

Natural 
Natural 
Natural 
Black 
Beck 
Black 

$45.00 $42.50 
$55.00 552.50 
$59.95 $55.00 
$45.00 542.50 
$55.00 $52.50 
$59,95 155.00 - 

0 Cat KA-1118 .tar ° 

f VIDEO REP: EA O 1989The es box 

$as 
YCAR 

WELCOMES YOU TO A 
WONDERLAND OF 

ELECTRONICS 4t 

POST $ PACKING CHARGES 
$5 - $9.99 
$10-$24.99 
$25 - $49.99 
$50 - $99.99 
$100-$198 
Over $199 

$1.50 
$3.20 
$4.50 
$6.50 
$8.00 

$10.00 
COMET ROAD FREIGHT 

ANYWHERE IN AUSTRALIA 
ONLY $12.00 

SHOP HOURS 
CARLINGFORD, CONCORD &- 

HURSTVILLE 
Mon - Fri: .9 am - 5.30 pm 

Sat: 9 am - 12 pm 
Thurs Night: 8.30 pm (Not Concord) 

SHOP HOURS SYDNEY 
Mon - Fri: 8.30 am - 5.30 pm 

Sat: 8.30 am - 12 pm 
Thurs Night: 8.30 pm 

MAIL ORDER BY 

bonkcord 

VIA YOUR 

PHONE 

ENHANCE 

yri 

WHAT ARE 
STICK/ES? 

As you can see, 'stickies' are stick -on templates. Attach the 
' template to a panel (note the Crosshairs for accurate align- 
ment) and proceed to cut out a perfect hole! The plastic film 
also protects the panel f rom scratches while you are working 
on it 
Stickies are available for the common irregular hole cutouts 
Le. Cannon D8-25. XL series chassis plug and socket and 
IEC320 Chassis (mains) plug. 
Cat No. 
NL-4010 
NL-4014 
NL-4018 
NL-4020 
NL-4024 

D.evtpbe 
25 way 'D' template - pkt 6 
XLR-31 series template - pkt 6 
XLR-32 series template pkt 6 
IEC 320 chassis plug - pkt 6 
DIN chassis socket - pkt 6 

Prtc. 

$1.95 
$1.95 
$1.95 
$1.95 
$1.95 

THE RED FLASHER 
Car theft has risen dramatically 

recently, Isyoar,e, 
Thieves stay awayfrom Cash have those expensive 

clashing light alarms The ones with the red square push 

one of those 
button switch that flashes. 

look like it has 

Now you can make your car 
have one or not 

led square 
alarms. whether you button illumine in e 

quality o mpusake It flash. We even put 
We supply a G electronics to m 

switch and the 

ALL THIS 
FOR ONLY 520.95 

deterrent stickers OF MIND 

Gt. >v-7000 
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,ARM 
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Reds of his 

AbrILARM 
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Its been replaced TI July 1981. 
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Pr*Ca IMO 

150W BASS 
GI R AMP 
Robert Irwin 

NN 
NO: \"..N. 

1 rI1410 lA11.1N 
nUP 

FEATURES ETI-1410 BASS GUITAR AMP 

150 W RMS output into 4 ohms using the renowned ETI-499 MOSFET module 

High gain and low gain inputs 

6 -band graphic equaliser; 50, 100, 250, 500, 1k and 3k Hertz 

Line output facility 
Bi-amp facility 
Output limiter to avoid power amp overdrive 
Housed in a standard 19" rack -mount case. 

PUT GAI 

AND 

BUFFER 

TONE 

CONTROL 

BASS TREBLE 

MASTER 
LINE OUT 

SIF,BANO 
GRAPHIC EOUALISER LIMIT 

LINE 

RPM GAIN 

SECTION 

CIRCUIT H OUT 

DRIVE 

Block Diagram. Overall arrangement 
of the project. Designed by a bass 
player, for bass players - no wuck- 
Ing furries. The main power amp uses 
the ETI-499 150 W MOSFET module, 
a proven reliable performer. 

BrAMP l FIL ER NO) 

ILPI 

OUT 

N ' BLAM 
EFT RNAL 
POWER AMP 

This guitar amp for 
impecunious bass players 
features many facilities found 
on expensive 'bought' ones. It 

delivers 150 watts into 
4 ohms, has a 6 -band graphic, 
limiter, line out and bi-amp 
facilities. 

THERE HAVE BEEN many requests over 
the years from the growing numbers of 
build -it -yourself musicians for some good 
quality musical projects, particularly for 
stage amps of various descriptions. In the 
past, ETI has published some excellent 
power amp designs such as the old faithful 
'480 module, and in more recent times the 
'490 MOSFET module. Both of these amps 
are very suitable as the driver stage in a 

guitar or keyboard stage amp but, up until 
now, there have been no designs published 
for really suitable preamp stages to go with 
them. This has meant that these power 
modules have been primarily used in PA 
applications where they have been driven 
from a mixer or small mixing preamp. 

This project describes a complete 150 W 
bass guitar amp using the ETI-499 MOS- 
FET power amp module. The amp is 

housed in a standard 19" rack -mount case 
which allows it to be dropped into a stand- 
ard wooden road case or mounted in an 
amp rack. The preamp contains features 

HOW IT WORKS - ETI 1410 

This article describes the design and con- 
struction of the preamp, equaliser, and 12 V 

power supply sections of the Bass Guitar 
Amp, so only these three items are covered 
here. The other sections are covered in Part 
2. 

ETI-1410a PREAMP 
This is the input board. It comprises three 
main sections. IC3 is a 5534 op -amp config- 
ured as an Inverting amplifier stage. The 
gain is dependent on which input Is chosen. 
If the LOW GAIN Input Is chosen, then the 
gain is given by -R5/R3, which two for the 
values shown. If the HIGH GAIN input is 
chosen, then the gain is given by -R5/R4, 
which is -10 (i.e. x10 inverted, for the 
values shown. 

The gain of this stage may be altered by 
changing resistors R3, R4 or R5 and can be 

tailored to suit different input levels. It 

should be noted however, that if the gain is 
Increased by any great amount (say, to 20), 

then it would require only a few hundred 
millivolts to saturate the Input amp and 
drive it into clipping. Therefore, it is recom- 
mended that, unless the expected Input sig- 
nal is only a few hundred millivolts, the 
input stage gain should be left at unity. 
Also, the input resistance is set by the par- 
allel combination of R1 and R3 for the LOW 
GAIN Input, and R2/R4 for the HIGH GAIN 

input. These should be kept above about 
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SK 1 

HIGH 
GAIN 
INPUT 

SK 2 

LOW 
GAIN 
INPUT 

Fl 2 A 
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Figure 1. Tone control at low frequencies. 

R8 RV3 R9 r 
R6 R7 

RV2 

BASS 
CONTROL 

30k or so to give minimum loading to the 
bass pickups. 

The input Is ac -coupled via C7 or C8. 
Resistors R1 and R2 ensure that no charge 
can build up on the input line due to stray 
capacitances. 

Capacitor C10 compensates IC3 at unity 
gain. Actually, the value used overcompen- 
sates the 5534, but since a very wide band- 
width Is not essential in bass applications, 
it was decided to overcompensate for the 
greater stability it provides. 

The output of IC3 is fed to IC4 via RV1 
which provides signal level control. IC4 is a 
5534 op -amp configured as a unity gain 
buffer. This isolates the input section from 
the tone control network and provides a low 
impedance drive for that network. Capacitor 
C12 provides the necessary compensation 
for IC4. 

The tone control network itself is an ac- 
tive 'Baxandall' negative feedback type. 
Bass control is provided by RV2 and treble 
control by RV3. To see how it works, let us 

Figure 2. Tone control at high frequencies. 
R6 R7 

TREBLE 
CONTROL 

z 

Figure 3. Bode plot of tone control circuit behaviour. 

BASS BOOST 

Ave 

OdB 

Ava 

BASS CUT 

examine simpl fled circuits for the high and 
low frequency operation. 

Figure 1 shows the simplified low fre- 
quency model. The capacitors become vir- 
tual open circuits at low frequency and the 
gain is dependent on the setting of RV2 
only. 

Figure 2 shows the equivalent high fre- 
quency circuit. This time, the capacitors be- 
come virtual short circuits and the gain is 
dependent on the setting of RV3 only. 

The values for the tone control network 
were found using the equations for this 
type of circuit derived In the National Audio 
Handbook. 

Figure 3 shows a Bode frequency plot for 
this circuit. 

The circuit was designed for Ave = Av7 = 
14 dB, and fL = 40 Hz, fLe = 200 Hz, fHB = 
600 Hz and f = 3 kHz. 

The op -amp used is, once again, a 5534. 
Capacitor C15 provides the compensation 
for unity gain operation. An offset null ad- 
justment is provided via RV4 and R12. This 

TREBL1 BOOST 

Avr 
CONTROLS 
IN MIO 
POSITION 

FREQUENCY 

1¡ Avr 

TREBLE CUT 

allows cancellation of any dc offset at the 
output which could affect the bass control 
operation and generate noise. 

ETI-1410b 12 V POWER SUPPLY 
Referring to the circuit diagram, T1 has 15- 
0-15 Vac which is rectified by diodes D1 to 
D4. The two diode pairs provide positive 
and negative outputs which are filtered by 
capacitors Cl and C2, respectively. This 
yields two supplies of around +18 V and 
-18 V or so. 

A three -terminal regulator, IC1, produces 
a regulated +12 V from the +18 V supply. 
Similarly, another three -terminal regulator, 
IC2, produces a -12 V output. Capacitors 
C3 to C6 are necessary for stable opera- 
tions of the regulators. 

The circuit diagram also shows the mains 
wiring, Including the mains input fuse and 
neon bezel. These components are not 
mounted on the pc board and are covered 
in the general constructional details in 
Part 2. 
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These OSCILLOSCOPES are so good that for THIS MONTH ONLY we are 
offering a 2 YEAR WARRANTY card with each RITRON high performance 

Oscilloscope sold. 

ROD IRVING ELECTRO ICS PRESENTS 0 
* LOW PRICE *HIGH QUALITY* 12 MONTHS WARRANTY ,1 
DUAL TRACE OSCILLOSCOPES 

111. 

2 
i 

'II a L. A JIg,;i ' ^ 

MODEL 

OS -645 
15KV 

45 MHz 

1mV/div 

WIDE FREQUENCY BANDWIDTH (7OMHz-6dB) 
OPTIMAL SENSITIVITY 
All the steps of vertical deflection factors are multiplied 5 times for the 
highest sensitivity of 1 mV/div;10MHz. 
DELAYED TRIGGERING SWEEP 
Any point of the waveform is addressed as a triggering start. So, any 
waveforms con be substantially and brightly magnified, thanks to the 
5KV bright CPT. 

* EXTREMELY BRIGHT DISPLAY 
The metal -back CRT (PDA) provides brightest troce display. 

* DELAY LINE (for BS -625) 
Approximately 20 nsec before triggering point is displayed for real 
analysis of rise times. 

* SCALE ILLUMINATION 
* SINGLE SWEEP 

A triggered sweep of a single waveform can be displayed. 
* TV -SYNC 

TV composite signals can be easily synchronized. 
MAGNIFIERS 
Both vertical and sweep time are simply magnified to 5 times 
(1mV/dlv, 40nsec/div). 

* XY, or X -Y -Z OPERATION 
Simply by turning the SWEEP TIME/DIV knob to CH -B, this functions as a 
very high sensitivity X -Y oscilloscope (1 mV/div) with Intensity 
modulation. 

* HE REJ 
High frequency noises can be re1ected for the stayble triggering by use 
of the low pass filter butt in the triggering circuit. 

COMPLETE MODEL RANGE SPECIFICATION CHART: 

SIG TRIG 

MODEL SCREEN SENS DEL DEL B'WIDTH T'BASE 

645 150mm 1mV Y Y 45MHz 0 2uS 0 5Sdiv 
620 150mm 5mV N N 20MHz 0 5uS 0 5Sdiv 
615S 95mm 5mV N N 15MHz 0 5uS 0 5Sdiv 

. 

VO 

P1pS 
th 

Merl O.de, By 

RANBC WAD 

V.,, You. Peon. 

FULL 90 DAY 
WARRANTY 

WITHOUT 

PROBES 

$995.00 
S495.00 
5695.00 

l 

TAX WITH 

EXEMPT PROBES 

$895.00 $1055 
$425.00 $549.00 
$615.00 $759.00 

. .5+tan, % ynw..n,,. , w, . FULL FUNCTION 

. , r . ONO , r i: MiIES PER GnLLON' 

osorurry comPrt rr. 1 . . ... 1 r - 

ROD IRVING ELECTRONICS 
425 High St . Northcote 3070 (03) 489 8866 (03) 489 8131 
48-50 A Beckett St . Melbourne (03) 347 9251 

Mad Order and Correspondence 
P O Box 235 Northcote 3070 

~IF 

CAT COMMENTS 

No. 

012110 (70MHz-6dB) 
012105 (45MHz-6dB) 
012100 AC -DC Operation 

Spare Flow Sensor's We will 
be suppOrhng thr5 produtl Tor 
many ye.us to come TO m.o'd 
problems cn,ngmg Tans why 
n91 buy a spare fuel flew 
Sensor' They are about the Oral 

'begs that Pear our 

X12036 
ONLY $29.50 

POSTAGE RATES 
51-59 99 $2.00 
525-49 99 54.50 
5100-199 58 00 
S500+ $12 00 

POINTS TO REMEMBER: 

Ex Stock 

12 Month Warranty 

High Ouality Components 

Direct Import 

Flat Face Internal Graticule Screen 

On View at our 2 Stores 

Our Eighth Year Of Business 

AS REVIEWED 
OCT '82 

EA (p.26-28) 
ETI NOV '82 (p.26) 

X12010 

NEW IMPROVED 
MODEL! 

VOYAGER OPERATING FEATURES 

WI TIV 

510-24.99 
550-99.99 
5200-499 

53.50 
56.00 
$10 00 

(AD above charges are for surface mail and some 
heavy hems well vary from these rates ) 

Cert post for orders over 5100 included 'free' 
, Reg post for orders over $200 included -free- 

Account orders from schools. govt depts , public co's., gratefully accepted Min order amount 520.00 
for a mm 55,00 aeco"ntmQ chary will agvJ Comet Road Fregyt, A,rmáa etc. are extra. 

To Order By Phone 

Mail Order Hotline (031481 1434 

welcome here 



PROFESSIONAL QUALITY 
ELECTRONIC COMPONENTS 

Uni-mess Box 
Hand held enclosure 
with battery 
compartment and 
digital or analog 
readout panel 

I r_ 
íF 

á 
D -Subminiature 
Ribbon cable D - 
Subminiature 
connectors from 
9-50 pin 

Shell -case 
Universal range of 
shell -type cases, with 
optional battery 
compartment, 
front -back panels 

j' 
elec 

micrtrono-paicrts 

` Ltd. 

"NIF" No Insertion Force IC 
Socket: Low profile, small 
body size. Available in 24, 
28, 40 and 48 pin. 

f 
( 

r =, 
ik .r 

1 

Combi-knobs 
Collet fixture knobs 
utilizing a modular 
assembly principle 
including nut covers, 
dial discs etc. 

MAYER KRIEG&O. 
248 ANGAS ST., ADE LAIDE, S.A. 5000.. 
For further information and data sheets contact your local distributor. 
NSW: Mayer Krieg (02) 684 1900; M. Rutty (02) 478 4086. NEWCASTLE: 
DGE Systems (049) 69 1625; OLD:.E.C.Q. Electronics (07) 376 5677; Fred 
Hoe (07) 277 4311. SA: Anelco Electronics (08) 294 2600. TAS: D & I 

Agencies (002) 23 2842. VIC: Mayer Krieg (03) 579 5722. WA: Pro -Spec 
Distributors (09) 362 6011. NZ: Channelmaster (9) 59 9003. 

KITS 
ECHO & REVERBERATION AMP 
Kit includes all components, predrill cabinet, transformer 
and LED display. (See EA Nov., 83). $ Special $150 

! .,171 r _LI) -. 

GRAPHIC EQUALISER + PHONO PRE -AMP 
Compact two in ony system with predrill cabinet. THD 0.05%, 
±12 dB/octave TC, Phono input 2mV/47K, others 
13OmV/50K. $ Special $140 

17-171 

HIGH POWER HYDRID & MOSFET AMP IC's. 
THD less than 0.005%, slew rate 15V/us (20V for MOS), 
Damping factor over 400, 8R It 100Hz. Bridging unit 
available to double output power. 
OUTPUT HYBRID MOSFET TOROIDAL 
180W/8R $119 $205 500VA/40 $90.50 
120W/8R $ 82 $139 300VA/35 $66.50 

60W/8R $ 62 $ 82 160VA/25 $46.50 
Heatsink included, full year guarantee. 
TRY OUR NEW DC NE5534 + FET OP -AMP high quality 
PRE -AMP kit. 
HI -Fl ACCESSORIES 
Gold plated RCA plugs and sockets, Jumbo Speaker cable 
$2.40/M 
31/a digit LED voltmeter 
Autorange 0.1mV to 299.9V 
with case $49 
Two ranges 6V and 60V $29 
Video Amp EA $14.95 
Video RF modulator $17.50 
Led Bargraph peak display $16.50 
Music colour IV EA $89.50 
Infra -red remote control switch $39.00 

PLUS MANY OTHERS 
KEYBOARDS 

MEMBRANE KEYBOARDS 
as used in HIFI, VIDEO and control system. 
Keys 4 12 16 
Keyboards $4.80 $7.80 $9.20 
Face Plate $0.70 $1.20 $1.60 
Overlay $0.70 $1.20 $1.60 
Bezels (black) $2.70 $3.30 $3.90 
Colour Patches $0.80 
Letterset $3.50 per sheet 

Soft click operation conductive rubber keyboards 
Spec: contact rating: DC24V 5mA; 500 R max, min 1000K life 
times. 

PK 1200 
$9.00 

53 KEYS 
FULL SIZE KEYBOARD 
16 tracks matrix output. $55 

% 'PK1600' é 
0 : 

$9.80 r o a ..! 
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COMPUTER MONITORS SPECIAL 
12" 80 col. green monitor $199 now $159 
Ambre, swivel base and non -reflective screen $275 now $189 
Slim line Disk Drive for Apple IIe, MPF-DD $390 

HICOM UNITRONICS INT. P/L 
7 President Lane, Caringbah, 
NSW 2229. (Next to McDonalds) 

$2.00 
$3.00 

$so -$too $s.00 Phone (02) 524-7878 
Over $100. $6.00 
f Leavy items .. $10.00 BANKCARD WELCOME 

POST & PACKING 
Under $25 
$25-$50 
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NOTE: Board artwork Is reproduced on page 158. 

such as 6 -hand graphics, limiter, line out 
and bi-amp facilities, which are usually 
found on only the more expensive commer- 
cial units. 

This article details the overall concept 
and goes into the construction of the input 
board, the 12 V power supply and the 
power amp section. Part 2 will complete the 
project, giving details of the graphic equal- 
iser and limiter/output boards and final 
assembly. Some options on setting up and 
using the amp will also be discussed. 

It should be noted that, although far 
cheaper than a comparable commercial 
unit, this project would cost up to a few 
hundred dollars to build. Therefore, to 
avoid seeing some hard earned cash going 
up in smoke, only you folks with some 
experience in building electronic projects 
should attempt this one. If you still want to 
attempt it but don't have much electronic 
experience, then perhaps you can find a 

friend who does and is willing to give a help- 
ing hand to a starving muso. 

The basic design approach 
Several factors must be taken into account 
in the design of an amp for an electric bass 
guitar. Firstly, the frequency response. The 
low E string on a bass is usually tuned to 
41 Hz. This means that the highest notes 
played on the bass will be only around three 
or four hundred hertz. As well as this, the 
average bass speaker box (a TL box for 
instance) will usually have an upper -3 dB 
cutoff frequency of around I kHz. With this 
in mind, it is important to design the bass 
and treble and equaliser sections to work in 
a suitable range. It's no good putting equali- 
sation at 15 kHz since all you'll be equalis- 
ing will he noise. Taking into account the 
need to be able to amplify harmonics as well 
as the fundamental of the notes it was 
decided 'to design the amp to work in the 
range 20 Hz to 5 kHz. 

Unlike a normal guitar. a bass is usually 
amplified 'clean' (i.e: no clipping) and 
therefore it is important to ensure that there 
is plenty of "headroom" in the preamp 
stage. Most modern bass pickups are capa- 
ble of putting out signal levels of a couple of 
volts peak (or more if pickups such as 
EMGs are used). Therefore the gain struc- 
ture of the preamp should allow this level of 
input without causing clipping at the input 
stages. To facilitate the use of a bass with 
older pickups which may not have as high 
an output level. low gain and high gain 
inputs have been provided. 

The power amp 
The power amp used as the driver section 
for this amp is the ETI-499 15(1 W MOS- 
FET power amp module described in the 
March 1982 issue of ETI. This module was 
chosen as it is very reliable. reasonably easy 
to construct and offers excellent perform- 

Cl 
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35V U 0 35V 

0 
ance and stability. The module will delivery 
100 W into an 8 ohm load and 150 W into a 

4 ohm load. All the components, including 
the power supply components, are mounted 
on the one pc board and the pc hoard 
mounts directly onto a heatsink. 

The circuit of this amp module will not be 
reprinted in this article and, for the pur- 
poses of description, the power amp module 
will be treated as a 'black box'. For full de- 
tails of the specifications and circuit of this 
module see the article in the March 1982 
issue of ETI. (Photóstats are available from 
ETI Reader Services for $3). 

12 V power supply 
The transformer specified for the ETI-499 
power amp module (which is also the trans- 
former used in this project) has an auxiliary 
15-0-15 V winding which is used, in this 
project, to provide the positive and negative 
supply rails for the op -amps in the preamp 
hoards. 

The power supply hoard consists of a full - 
wave diode bridge rectifier which is filtered 
with two 2500 µF capacitors to form split 
rails of around 20 V. This is used to power 
7812 and 7912 three -terminal regulators to 
provide the plus and minus 12 V rails used 
to run the op -amps. 

Input board 
The input hoard contains the initial gain 
control stage and the tone controls. Two 
inputs are provided which are designed to 
give maximum gains of 20 dB and 3 dB 
respectively. The tone controls are of the 
Baxandall type. These provide bass and 
treble control works in the region 20 Hz to 
200 Flz and the treble control covers 400 Hz 
and up. 

Equaliser board 
The equaliser section is designed to provide 
unity gain with all controls set flat and 
14 dB of boost and cut for each equaliser 
section. The equaliser consists of a series of 
filters incorporated into the feedback loop 
of an op -amp. This is based on the Series 
5(00 1/3 -octave graphic equaliser published 

-12 V 

SIGNAL 
EARTH 

CT ON PF4361/1 

(15 Vac winding) 

TO INPUT 
BOARD 

ETI-1410a 

in the November 1982 issue of ETI. The 
equaliser has been configured to give centre 
frequencies of 50, 100, 250, 500, 1 kHz and 
3 kHz, a total of six bands. 

The output of the equaliser section is fed 
into a gain section which acts as master vol- 
ume control with a maximum gain of 34 dB. 
This will give an overall maximum gain 
from the preamp of 34 dB or 40 dB depend- 
ing on the input used. If the bass you are 
using has high output pickups, such as EMG 
types, then you may want to decrease this 
gain so as to get full use from your volume 
controls. 

Slider pots are used to control the 
amount of boost or cut at the equaliser fre- 
quencies. These were mounted on a sepa- 
rate pc board which will mount on the front 
panel of the amp. The only problem you 
may encounter in this is cutting the slots in 
the front panel to accommodate the six 
sliders. This problem will be discussed in 
'Constructional details' section in Part 

Limiter/output board 
This board contains several sections of the 
circuitry. Firstly, a limiter circuit. This uses 
an NE570 IC compander. Its function is to 
limit the output of the preamp to a maxi- 
mum of 1 V RMS which means that large 
transients, such as occur when a bass string 
is struck hard, will not over -drive the power 
amp and cause unwanted clipping. 

The output section of the board provides 
the drive stages for a line level output which 
can be used to feed a mixer or for recording. 
A state -variable filter is used to provide 
high-pass and low-pass outputs with the cut- 
offs variable from about 50 Hz to a few hun- 
dred Hertz. These outputs are used in the 
bi-amping facility which allows the use of an 
external power amp to drive a speaker 
covering the low frequency end of the spec- 
trum. The internal power amp is then fed 
from the high-pass filter and amplifies the 
higher frequencies only. 

Level controls are provided for the line 
and bi-amp outputs to enable matching of 
the signal levels to the equipment they're 
driving. 
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The output facilities provided on this 
board make the amp very versatile and 
easily expandable into a large, higher - 
powered system if 150 watts doesn't hurt 
your ears enough. 

Construction of the pc 
boards 
All of the boards are relatively easy to con- 
struct. First, however, check the boards to 
see that all holes are correctly drilled and 
that there are no broken tracks or `bridges' 
between closely -spaced tracks. Start with 
the 12 V power supply board (ETI-1410a). 
Solder in the big electrolytic capacitors (Cl 
and C2) followed by four tantalum caps. 
Make sure that you get the correct orienta- 
tion of these capacitors as they are all pola- 
rised and tend to fail rather spectacularly if 
inserted the wrong way round. 

Next, solder the diodes in place followed 
by the two voltage regulators, ICI and IC2. 
These too are polarised and must be placed 
the correct way round. It is advisable to use 
solder pegs on the lead connections to this 
board since several leads may need to be 
soldered to the same point. 

Tackle the input board next. Start by 
locating and soldering the small link wires 
in place. Solder in all the resistors and cap- 
acitors next. Note that RV1, RV2 and RV3 
are specified as the miniature pc mount type 
with the standard size shaft. These will sit 
directly on the pc board and are soldered in 
place. Standard pots can be used but these 
will have to be attached to the board with 
hookup wire and, since the prototype board 
was held on the front panel by the miniature 
pots, an alternative board mounting scheme 
would have to be used. The only thing that 
remains to be done on this board is the 
mounting of the ICs, one transistor and 
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EO. BOARD 

SHIELD 
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TO POWER 

-12V SUPPLY 
BOARD 

TO SK1 
LOW GAIN INPUT 

TO SK2 
HIGH GAIN INPUT 

diode. 
The use of IC sockets is not recom- 

mended when mounting audio ICs since the 
stray resistances and capacitances associ- 
ated may affect the performance of the cir- 
cuit. For this reason it is very important to 
put them in the right way round first time. It 
can be a real pain in the thumb to go round 
de -soldering ICs if a mistake is made. This 
then completes the construction of the input 
board. 

The board left tó construct at this 
stage is the main. power amp board. As 
previously mentioned, this is the ETI-499 
MOSFET power module which was de- 
scribed in the March 1982 issue. This should 
be constructed as shown in the original arti- 
cle (with the omission of the large heatsink 
since a different one is used in this project). 
If you are one of the very few people who 
do not have every copy of ETI ever pub- 
lished, then you can obtain a photocopy of 
the article by writing to our general 
enquiries service as detailed on page 3 of 
this issue. 

Once all the boards llave been completed 
a thorough check should be made to ensure 
that there are no small solder bridges 
between tracks on any of the boards and 
that all ICs and any other polarised compo- 
nents are mounted the correct way round. 
This then, completes the first part of the 
construction of the bass amp. 

Next Part 
In Part 2 of this article, the details of the 
final board (the limiter/output circuits) will 
be given as well as full constructional 
details, wiring diagrams and front panel art- 
work. For those experimenters out there, a 
few optional circuit ideas will be discussed 
which could be incorporated into the amp if 
you're after some super -deluxe features. 

gullaT am 
PARTS LIST - ETI-1410a 

PREAMP 
Resistors all 1/4W, 5% unless noted 

R1 1M 
R2, 3 220k 
R4 47k 
R5 470k 
R6, 7, 10 6k8 
R8, R9 5k6 
R12 22k 
R11,13,14,15, 
16, 17, 18 100R 
R19 12k 
RV1 10k/C rotary pot (Soanar 

V16L) 
RV2 25k/A rotary pot (Soanar 

V16L) 
RV3 500k/A rotary pot (Soanar 

VIOL) 
RV4 100k min trimpot 

Capacitors 
C7 11/10 V Cant 
C8, C22 64/10 V tant 
C9 15p ceramic 
C10, 12, 15 22p ceramic 
C11 10µ Cant 

C13 150n greencap 
C14 10n ceramic 
C16, 17, 18, 19, 
20, 21 100n ceramic bypass 

Semiconductors 
IC3, 4, 5 NE5534N, LM5534N 

Miscellaneous 
SKI, SK2 6.5 mm insulated, 

earthing -type, 
panel -mount mono jack 
sockets. 

ETI-1410a pc board; hookup wire. 

Price estimate: $17-$20 

PARTS LIST - ETI 1410b 
±12 V SUPPLY 

Capacitors 
Cl, C2 2504/35 V axial electros 
C3, 4, 5, 6 10035 V tant 

Semiconductors 
D1 -D4 1N4001, 1N4002, etc 
ICI µA7812, LM340/T12 
IC2 µA7912, LM7912 

Miscellaneous 
ETI-1410b pc board; pc pins; hookup wire (T1 Is 

the main transformer, the HT secondary of which 
supplies the power amp section of the project - 
see Part 2). 

Price Estimate: $12-S14 
Capacitors NOTCH OR SPOT 

¡ 
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IC 
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,4.J4 EZEG'7Rd?29C CdUP612E777S 
118-122 LONSDALE STREET, MELBOURNE, VIC. 3000 

(03) 662-3506 

THIS MONTH'S KIT SPECIALS 

JOIN THE GOLDRUSH 
ETI 1500 KITSET 

Stac Timer 
ETI 650 $140.15 

incl. tax 

Plus $6.00 p&p 

Superb unit featuring: 
Tune and discriminate. 
4 modes of operation. 
VLF/TR design. 
Ground balance. 
Auto balance push buttons. 
Pre -wound search heads. 

Very professional unit. 
Approximately 1/3 price of many 
similar commercial built up locators. 
Audio and meter indication. 
Lets you know when to rejoice. 

PRICE: S236.74 including pre -drilled and punched case, or $200.00 
including blank case., Plus $10.50 p&p reg. post. 

-- 
.. 

'y . . 

EA DELUXE CAR ALARM 

Includes Aluminium F/P speaker, P.C.B., case, 
keyswitch, etc... 

PROTECT YOUR CAR FOR ONLY $89.54 

HAVING TROUBLE TALKING TO YOUR 
PILLION PASSENGER? 

E.A. Motorcycle Intercom 

includes P.C.B., case, F/P, electret mics, 
headphones etc. 

$53.33 inc. tax 
GREAT FOR RALLY CARS TOO! 

Importers General Radio Microwave 
Sales Equipment Equipment 

This unit has four different programmable 
outputs, clock controlled switch-ons/switch-off 
times. Selected days from the seven or eight 
day cycle can be "skipped". Ideal for operating 
air conditioning, fish tanks, hi-fi systems, tape 
recorders, slide & movie projectors, laboratory 
control, video equipment, etc. 

'PRO' BENCH POWER SUPPLY 

ETI 142 T. 
0-30 VOLTS; r . O [1,5 
0-15 AMPS! r p 
$322.26 plus $10.50 pack & reg. post. -^-".., 
A phenomenal supply with professional finish and 
professional performance. It features 20 mV regulation 
from zero to full load, 10 mV ripple and noise, voltage and 
current metering on separate meters, overload protection 
and adjustable current limiting. Sturdy metal cabinet with 
silk-screened aluminium front panel supplied. 

.ETI 547 TELEPHONE BELL EXTENDER 

Ideal for those of us hard of hearing or working in 
high noise environments 

ONLY $31.40 

EA VCR SOUND PROCESSOR KITSET 

$51.68 less flp and whistle filter 

Whistle Filter-$20.50 

Radar Pulse Industrial Instrumentation 
Equipment Techniques Electronics 
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IDEA OF THE MONTH 

Mains frequency generator 

H. Nacinovich, Gulgong NSW 

This circuit was designed to 
operate a 240 V/3 W telescope 
drive motor but it would be 
suitable for many other low 
power applications. It could 
also provide the basis for a 

high power version, with suit- 
able modification to the output 
stage. 

For its present purpose, the 
most important requirement is 
for a highly stable, 50 Hz oper- 
ating frequency. This is 
achieved by using a 

3.5795 MHz crystal and an 
MM5369EYRN IC, which were 
chosen for their low cost and 
ready availability. The 
MM5369EYRN IC contains an 
oscillator and all the divider 
circuitry necessary to produce a 

precise 50 Hz square wave out- 
put when used in conjunction 
with the 3.5795 MHz crystal. 

One disadvantage of this IC, 
however, is that its output is 
not an exact 50/50 duty cycle 
square wave. For some applica- 
tions this may not matter but, 

33µ 
10V 

if used directly to drive an 
output stage in a high power 
convertor, for example, the 
asymmetrical waveform could 
result in significant unbalanced 
dc currents sufficient to satu- 
rate the output transformer. 
Also, for high power convertor 
applications, at least, it is 
desirable to drive the output 
transistors (usually in push- 
pull) with a delay between 
turn-off of one set of output 
transistors and turn -on of its 
complementary set of 
transistors. 

This circuit provides both a 

symmetrical drive current 
waveform to the output transis- 
tors and the delay referred to 
above. This is achieved using 
only two low cost, easily 
obtainable ICs, a 4046 CMOS 
phase lock loop and a 4022 
octal counter. 

The counter is arranged in a 

feedback loop with the 4046 in 
such a way that the output is 
locked precisely to the 50 Hz 
input derived from the 5369 
IC. The 4022 has, in fact, eight 

+ 8.2V 

outputs which go sequentially 
high when the counter is 

clocked. In this case the 4022 is 
connected as a divide -by -6 
counter, with four of its out- 
puts being used to supply input 
drive to transistors 01, Q2. 
The sequential operation of the 
4022 outputs is taken advan- 
tage of here to obtain the 
waveforms shown in the dia- 
gram without the need for any 
extra gating. The idealised ac 
output waveform has a 4:2 on/ - 
off ratio which gives a theoreti- 
cal peak/rms ratio similar to 
that for a sine voltage 
waveform. 

The output section is conven- 
tional. It comprises a pair of 
transistors 01, Q2 in push-pull 
driving a pair of output transis- 
tors 03, Q4 respectively, which 
in turn are coupled to an out- 
put transformer, Ti. The tran- 
sistors 01, Q2 are ac coupled 
to the 4022 outputs, rather 
than dc coupled, to ensure that 
all the transistors are turned off 
in case oscillation ceases for 
any reason, e.g: in case of a 

OPERATING WAVEFORMS 

L BASE CURRENT (01) 

I BASE CURRENT (02) 

J 

fault. 
The output transformer is a 

commonly available type with 
a 240 V/I5 V centre -tapped 
winding ratio which, assuming 
a 12 V battery supplying the 
circuit, will theoretically give a 

384 V peak (256 RMS). In 
practice an output closer to 360 
V peak (240 V RMS) is ob- 
tained due to circuit losses. 

Maximum continuous output 
power is around 10 W. If 
higher output power is required 
it will be necessary to substi- 
tute a suitably rated trans- 
former and output transistors 
with correspondingly increased 
current/power ratings. It may 
also be necessary to use Dar- 
lington output pairs to obtain 
the increased output current. 

Diodes D3, D4 and a series 
RC network across the trans- 
former secondary minimise 
switching spikes in the ac out- 
put. Some experimentation 
with the values of Cx, Rx may 
be necessary for optimum sup- 
pression depending on trans- 
former type and output loads. 

L OUTPUT VOLTAGE 
(IDEALISED WAVEFORM) 

MM5369ERYN 

50H 

10n 

16 

14 

3.5795MHz 

22p 

T 
22p 

4046 

300Hz 
16 

12 

4 14 

11 

470k 

47k 

T 100n 

13 

270k 

13 

4022 

8V2 

1N4738 

4µ I 1 50Hz 

2 + -- 
6k8 

1,\AA".-- 
6k8 

6k8 
11 

6k8 

4µ7T 

220R 

MM 

BD139 
01 

02 
BD139 

470R 

470R 

+ 12V 

D3 
1N4002 

Hi _f_ _ov 

T1 

2155 

D4 

1N4002 

Cx TYP 100n /630V 
RxTYP1WIW 

1 

UT 
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ROD IRVING ELECTRONICS 
425 HIGH ST, NORTHCOTE 3070 VIC , ?HONE (03) 489 8866 

THIS MONTH'S KITS 
Please ring for price and availability 

:- 
ELECTRONIC MOUSE TRAP 
The breaking of the drought has brought on a mouse 

150 WATT BASS GUITAR AMP plague. 
Featuring a five -band graphic equaliser and 150 watts 
output (using the popular and reliable ETI-499 MOSFET Tried to buy a mouse trap lately? You Can't. Well, here is an 
module). this rack -mounted amp performs really well. We electronic mouse trap that despatches the beasts swiftly 
know. the designer plays bass in Sydney group. Rafequats and perhaps a little more humanely than traditional 
Right Foot methods. What s more. it re -sets itself. Simple, and cheap 

to build, 

Lea- Ffeaa L lantcnaser 

,.3+y A t. 

(Battery and 

headband extra) 

REMOTE INFRAR 

TV 

SOUND 
CONTROL 

E.A. JANUARY 83 

ED TV SOUND 

CONTROL 

$40 

Designed to relieve the 
longsuffermg TV viewer 
from painful, brainkilling 
advertisements. our TV 
Sound Control provides 
remote control of volume It 
gives eight steps of control 
including full oft when total 
silence is called for Give 
yourself a break and relieve 
advertising tedium today 

EA POWER UP 

$38.50 

E 17IGI TAL 

READOUT FOR 

SW RECIEVERS 

EA NOV 1982 

$72.00 
COMPLETE 

OCTOBER EA 1982 

Want to add digital frequency readout to an AM radio or 

shortwave communications receiver that uses an old 
fashioned analog dial? This unit features a bright lour digit 
LED display. 1 kHz resolution. and a 0 2s update time that's 
fast enough to follow the tuning knob 

Errors and Ommissions Excepted 

Ranges (full scale): 0 10MHz and 10 30MHz (optional) 

Display: Four digit 

Resolution: I kHz with division switch set to divide by one. 
10kHz with division switch set to divide by 10 

Sensitivity: Less than t00mV from 500kHz to 30MHz 

Offset frequency: Prototype Set to 455kHz. but any offset 
frequency can be programmed 

tt . 

9- 

PLUGPACr 
REGULATOR 

a...._._ o 

PLUG PACK 
REGULATOR 

Plugpack Extra 

PH METER r--\ 
$135 

with prooes 

12/240 volt Inverter 

e 1 $49.50 
..... i 1 

e S. 
40 WATTS 

urn en OGEE 

BOGGLE GOGGLES 

' -ill;EA INVERTER 
Shoat form 

Enjoy the benefits of stereo 
sound from your video cassette 
recorder. TV or AM tuner with 
this Stereo Synthesiser. The cir- 
cuit uses just tour ICs and is 
easy to build. 

EA ELECTRONIC 

, E 

!4 

S---"'"" 
.1. pt -t1, ,13 {- 

$89.50 
ETI-669 PANGALACTIC EPROM 
ERASER 
If you walk into the restaurant at the end of the 
universe and tell the bartender you're confused, he II 
say"don tpanic, have apangalacticgargleblaster It 
will erase your current existence allowing The Master 
to reprogram you for another time and space . Well, 
our little EPROM eraser does a similar lob for your 
2716s. 2732s. 2764s ... et al. Parts list attached. 

Ey srEREO SyNTNE31Ye 

-. 

E il S55.00 wi 
. 

i _ .. 
STEREO SYNTHESISER FOR TUNERS AND 

VCRs 

D. 

J 
STARTER 

FOR 

FLUORESCENT 

LAMPS 

$4.95 
i r ,i T r f'.T 

ZSVEK 200 150-1V SOLD 
$195 

INCLUDING TRANSFORMER 
300 WATTS 

r4,70-02141. ~NE ~so; $48.50 

or- on cc 

----- ngine Analyser Kit 1 

"rillI 

L z srra., aacrm 

$1 _ -I, 
Analogue and Digital Storage CRO Kit 

EA EASY -TO -BUILD 
FREEZER ALARM $21 

OCTOBER EA 1982 

ROD IRVING ELECTRONICS 
425 High St . Northcote 3070 (03) 489 8866 (03) 489 8131 
48-50 A Beckett St . Melbourne (03) 347 9251 

Mail Order and Correspondence 
PO Box 235 Northcote 3070 

To Order By Phone 

Mail Order Hotline (031 481 1436 

MM. rrr 

Free~ Alarnr 

9 . 

rrsr 

I8 510.00 

Anywhere 

JUNE EA 1982 
in Australia 

SPECIFICATIONS FOR 300W INVERTER 
Nominal Supply Voltage 
Output voltage 
Frequency 
Regulation 
Maximum Load 
Current Limiting 
Efficiency 

Reinare 
load 

POSTAGE RATES 
51.59 99 
S25-49 99 
5100.199 
5500+ 

52 00 
54 50 
58 00 
512 00 

in 

roo 
rifo 

200 
240 

300 

510-24 99 
550-99 99 
5200-499 

Output 

pnape 

lRsl 1Al 
>10 

!in 
240 

240 
2+0 
23n 

S3 50 
56 00 
510 00 

Input 

current 

(All above charges are for surface mail and some 
heavy items will vary from these rates.) 

12V DC 
see table 

50Hz ± .005°0 
' see table 

300VA 
30A (primary) 

see table 

Erar.ency 

1'1 

,u 

ea 

R> 

Battery We 

e0A0120e raie 

rmmutril 

io 

e0 

60 

yo 
37 

7e 

we come Mere 

Cert post for orders over 5100 included "free'. 
Reg. post for orders over 5200 included "free'. 
Account orders from schools. govt. depts.. public co's.. gratefully accepted. Min order amount 520.00 
(or a min. 55.00 accountirn charge will apply.) Comet Road Freight, Airmail etc. are extra. 
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Y ETI 662D Darkroom Timer 

Another in our series of photo- 
graphy projects. Digital readout. 
countdown - Style temer. 

H 
Y . 
co 

Mil 

1- v 

c®ttm1~1 

.oa,unx 

ETI MAY 84 

ETI-1521 DIGITAL EXPOSURE 
METER 
Don't be caught with indecent 
exposure! Our digital exposure meter 
is low in cost, simple to build and 
operate and includes a three digit 

H readout. $9.00 

Please ring for price availability on new kits 

ETI 659 VIC-20 Cassette ETI 737 UHF Pre -amp Interface ETI MAY 84 ETI MAY 84 

.- 11.5p(; 

518.50 

ETI 1421 _ 

Indoor Paging 
Amp. System 
For clubs, halls, offices, etc. 

ETI Oct 83 

ETI-412 PEAK PROGRAMME 
METER 
This protect uses a tO.LED bargraph 
display module to show audio level from 
-23 dB to s6 08 its simple to build and 
set up 

ETI MAY 84 

ETI Oct 83 S16.50 

ETI-612 MICROBEE 
TELETYPE INTERFACE 
The Claytons of printers is the old 
surplus teletype such as the Model 15 
etc For around a tenth the price of a dot. 
matrix printer. you Can have hard Copy 
from your microbee using this simple 
interface 

(n 
I- ETI-668 

MICROBEE EPROM $47.50 
PROGRAMMER 

ETI FEB '83 

Simple. tow Cost programmer for the N MicroBee can program 27í6s. 2732s 
I- and 2764s 

fn 
I- 

to 
I- 

I 

(In 
I- 

ETI-153 
TEMP 
PROBE 

$19.95 

ETI JUNE '83 

Can measure temperature from 
50 'C to 150 C It simply plugs 

into your mulbmeter-great for 
digital multimeters Accuracy of 
0 1 C resolution Of 0 I°C 

s I 

ETI-678 MICROBEE ROM READER 
This project enables your favourite 
games or utilities to be loaded quickly 
into your Microbee from an EPROM - 
no more agonising waiting for a 

Cassette to load or going to the 
expense of a disk system. 

$17.50 

40, 

tl w J 
ETI-162 30 V/1 A 
FULLY PROTECTED 
POWER SUPPLY $47.50 
ETI DEC '83 

The last power supply we did was the 
phenomenally popular ETIt3t This 
low cost supply features full 
protection. output variation from 0 V 
to 30 V and selectable current limit 
Both voltage and current metering is 
provided 

i 

ETI-6628 TIMER/CONTROLLER 
This project superceeds the ETI- 
650 STAC Timer providing more 
versatility and easy program- 
mability. ETI APRIL 84 

. 

rt 

D 
io 

a 
IOW 

I It w 

- -- 
41. 

ETI-1522 CONTROL FOUR ROOM 
LIGHTS OVER A TWO -WIRE PAIR 

ETI-340 CAR ALARM MONITOR It Is probably a not -uncommon 

SYSTEM 
problem to want to replace the single 

Features three delays - entry, 
ceiling light In a room with a more 

N and alarm length. Immediate -81p 
exit exotic arrangement only to find that 

9 p the control wires to the switch are 
perimeter alarm sounds if battery, concreted in! Either that, or you don't Y tyres lights, etc are disconnected. want to "chase" more wires through 
Circuitry is based on all common the wall and have to replace the 
parts (555s, 40001s, BC457 8/9s, wallpaper and/or redecorate. This 
1n40025 project fixes that. 

ROD IVING ELECTRONICS 

ETI APRIL 84 

-ye N 

X +s- 

425 H gh St Nortncote 3070 1031 489 8866 1031 489 8131 
48 50 A Beckett St Alerbourne 1031347 9251 

41 Order and Correspondence 
P O D. 235 No 'h; it 30%0 

To Or.rer Bv Phdne 

Moil Order Hotline (03) 481 1436 

ETI MARCH 84 

ETI-688 .- 
BIPOLAFT' 
PROM 
PROGRAMMER 

$47.50 ETI JUNE '83 

Every digital workshop should nave 
one' Can be used to program the 
popular tusiblelink PROMS like the 
745188 288 82S23 and 825123 
etc 

: . n 

ETI-335 PUSHBUTTON - 
PROGRAMMABLE 
WIPER CONTROLLER 

528.50 ETI MARCH '83 

No more fiddling with knobs and not 
getting the delay between wipes that 
you want-this windscreen wiper 
Controller is simply programmed 
with two pushbuttons to provide the w delay you need 

POSTAGE RATES 
SI S999 
525-49 99 
5100-199 
5500. 

52 00 
S4 50 
58 00 
51200 

ETI-662A GENERAL PURPOSE 
MICROPROCESSOR ETI APRIL 84 
CONTROLLER 
A microprocessor with a bit of 
ROM, a bit of RAM and some I/O 
lines. This protect based on the 
6802 will form the basis of a series 
of projects. 

trtl 

,11 
r t 

ETI-163 165 
LAB SUPPLY '$77 65 
Fully variable 0 40 V Current limited 
D S A supply v.ith both voltage and 
runent metro n9 pwo ranges 0 0 5 
A O S Ai This employs a 
Conventional series.pass regulator 
nv,t a Swittnmode type v"ith its 
attendant problems but dissipation 
is reduced by a unique relay 
switching system switching between 
laps on the transformer secondary 

Ft 

ti 
-aax- -o 

$13.50 ETI Oct 83 

ETI-671 MICROBEE 
PRINTER INTERFACE 
A simple interface unit for parallel 
printery 

rt-15.; 

ETI-461 GENERAL PURPOSE 
BALANCED 
INPUT PREAMP $20.00 

ETI Oct '82 

This protect Can be used as a 

balanced mic amp with low 
impedance input a low or high 
impedance input differential amplifier 
or a balanced input instrumentation 
amplifier 

$20.00 
m Have your computer print the latest 
-I news IrOm the ,ntemat.on shortwave /s _ 

news service Just hook up this 
between our snonwave 

D receiver s audio output and the (/) 
F Microheea se parallel port A simple bit 

of software does the decoding Can 
be hooked up to other computers u too 

ETI 733 
Ñ RADIOTELETYP 

CONVERTER 
FOR THE MICROBEE 

tprotect Y 

510-24 99 
550.99 99 
5200499 

S3 50 
56 00 
51000 

(Ail above charges are for surface marl and some 
heavy items will vary from these rates I 

Cwt post for orders over 5100 included free 
Reg post for orders over 5200 included free 
Account Orders frOm Schools govt depts public co s , gratefully accepted Mm order amount 520 00 
for a min 55 00 accounting charge will apply I Comet Road Freight, Airmail etc are extra 

.rer,c game 



IDEAS FOR EXPERIMENTERS ERRATA 

Was left offhe gthet 
of 
circuit dia- 

gram of our Idea of the 
Month in April 1984: 

There 
the line f om inn1 of 

inverter 

on the Microbeef to pin I of 
IC6 as follows: 

Screw -in LED 
Utilising the metal bases from 
blown lilliput-type globes you 
can make screw -in LEDs to re- 
place globes inside small 
switches and bezels. Mike Home 
of Mitcham, Vic has found this 

be much more reliable than 

and solder in. 
essary. And don't 
a dropping resistor 

File down 
forget 
in 

if nec- 
to add 

series! 

(Ti : 
16 1 

wR 

ICI 

I IC11to 

10Just '6 II 
L DIR J 

1 11 

incandescent indicator lamps. 
clean the solder from the 

base, cut a small slot in the rim, 
bend the leads (carefully) to fit 

EXISTING 
I 

Vcc 5 

- A 
y 500k 

5 r- 
I 

1 

`1016 

-1 r= 
I 

I We 
I 

i ` ICS 

21 

I 

I 

I 

J 
10 

PUSHBUTTON 
a a 

Notice that the WR lines of 
IC7 and 105 should not be 
joined, but should be con- 

DIR 

106 

Rapid -L p o 
TO COMPUTER 3 

Fire 
Paddle 

555 500k 

6 

netted as shown. 

There is also an error in the 
program listing that accompa- 
nied the article. These should 
read: 
1. 

LD A, 50H 
LD H), A 
LD 5 A, H 
LD 

HL, 
A 

LD H 
CALL 85A7 H 

2. 
LD A, 2 
OUT (OCH), A 
LD A, 59 H 
OUT (ODH), A 
LD A, 1 

OUT (OCH), A 
LD A, 50 H 
OUT (ODH), A 

10n 
1 2 1 

iOn 

Here at ETI we suspect this idea 
is highly unethical, but Nigel 
Senior of North Fitzroy Victoria, 
has sent us this idea which as- 
sures you a better than even 
chance of winning at Space 
Invaders. 

The idea is to put a simple 

bistable inside the computer 
stick. Pressing the fire button 
will make the system fire 
rate determined by the software 
of the game itself.l 

Now, to give the invaders 
chance, play blindfolded! 

- 
joy- 

at a 

a 

'IDEA OF THE MONTH' CONTEST 

COUPON 

Cut and send to: Scope/ETI 'Idea of the Month' 
Contest, ETI Magazine, P.O. Box 227, Waterloo 
NSW 2017. 

"I agree to the above terms and grant Electronics Today 
International all rights to publish my idea in ETI Magazine 
or other publications produced by it. I declare that the 
attached idea is my own original material, that it has not 
previously been published and that its publication does not 
violate any other copyright." 
' Breach of copyright is now a Criminal offence. 

Title of idea 

Signature 

Name 

Date 

Address 

Postcode 

UN . 

Scope pc board Work Centre 

PRIZE WORTH 51231 

Scope Laboratories, which manufactures and distributes 
soldering irons and accessory tools, is sponsoring this con- 
test with a prize given away every month for the best item 
submitted for publication in the 'Ideas for Experimenters' 
column - one of the most consistently popular features In 

ETI Magazine. Each month we will be giving away a pc 
board Work Centre consisting of the Model 315 adjustable 
pc board holder with capacity to accept 300 mm boards, 
Model 300 160° swivel and lock base which can be 
attached to the Model 312 tray base with wet sponge 
receptacle, Model 371 solder spool holder and Model STS 
3 soldering Iron safety stand. Please note prize does not In - 
dude solder or scope TC60 temperature controlled iron 
shown above. The prize Is worth $1231 

Selections will be made at the sole discretion of the 
editorial staff of ETI Magazine. Apart from the prize, each 
winner will be paid $10 for the item published. You must 
submit original ideas of circuits which have not previously 
been published. You may send as many entries as you 
wish. 

RULES 

This contest is open to all persons normally resident in Aus- 
tralia. with the exception of members of the staff of Scope 
Laboratories. The Federal Publishing Company Pty Limited. 
ESN, The Litho Centre and or associated companies. 

Closing date for each issue is the last day of the month. 
Entries received within seven days of that date will be 
accepted it postmarked prior to and including the date of 

the last day of the month. 
The winning entry will be judged by the Editor of ETI 

Magazine, whose decision will be final. No correspondence 
Can be entered into regarding the decision. 

The winner will be advised by telegram the same day 
the result Is declared. The name of the winner, together 
with the winning idea, will be published in the next possible 
issue of ETI Magazine. 

Contestants must enter their names and addresses 
where indicated on each entry form. Photostats or clearly 

written copies will be accepted but if sending copies you 
must cut out and include with each entry the month and 
page number from the bottom of the page of the contest. In 
other words, you can send in multiple entries but you will 
need extra copies of the magazine so that you send an 
original page number with each entry. 

This contest is invalid in states where local laws prohibit 
entries. Entrants must sign the declaration on the coupon 
that they have read the above rules and agree to abide by 
their conditions. 
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ROD IRVING ELECTRONICS 
50V 5A LABORATORY 
POWER SUPPLY 

' 

New swrtchmode supply can deliver anywhere from three to 
50V DC and currents of SA at 35V or lower Highly efficient 
design 
EA May, June 1983 $140.00 

L Oi': PROGRAMIL'. 
43.00 _ , , o 

No need fo. a ;' - ` 
Micro with EA's S, 1 ;4,411 
great Eprom l- m Programmer 1 1 

suitable tor . a. 
2716/2758 ' ..Y1.,., 

Eproms <:i+, 
r"Mr 4 n1lri" 

F 
i is 4r J 

F ._ r With Txtool 
Sockets 555.00 

January 82 

ELECTRONIC 
METRONOME 

$18.90 
Great new Metronome Circuit 
with low Current drain (less than 
one milllamp) drives a 

Loudspeaker and a Led 
Indicator EA January 82 

31/2 DIGIT 
LCD 

CAPACITANCE 
METER 

dandy pocket size Digital 
Capacitance Meter. runs off a 

9V battery and measure 1 pF to 
19.99uF in lust three ranges 
EA March 82 

LOW OHMS 
METER 
$34.50 

How many times have you 
cursed your Multimeter when 
you had to measure a low -value 
resistance. Well alas. with the 
"Low Ohms Meter" you can 
solve those old problems and in 
fact measure resistance from 
100 Ohms down to 0 005 
Ohms ETI 158 November 81 

40. ~MK . .- ; ; 
+a. ¡ ¡, 

7 

, w ® 
$89.95 

LARGE SCREEN TV STORAGE 
CRO ADAPTER $119.00 DIGITAL THERMOMETER: 

OVERLOAD IND 

.;1+ 

I. het 

Will detect even slight overload conditions and 
is not affected by load impedance or varying 
supily voltages. E.A. JUNE '83 

R 

DUAL TRACKING POWER 
SUPPLY $87.50 

a 

II I - 

Built around positive and negative 3 -Terminal Regulators 
this versatile dual tracking Power Supply can provide 
voltages from ± 1.3V to ±22V at currents up to 2A. In 
addition, the Supply features a fixed +5V 0 9A output and is 
completely protected against short circuits, overloads and 
thermal runaway. EA March 82 

VOICE OPERATED RELAY 
$14.95 

-a 
Y w 

EA's great new Voice Operated Relay can be used to 
control a tape recorder, as a VOX circuit for a transmitter, or 
to control a Slide protector. EA April 82 

FUNCTION GENERATOR $79.50 

r -' 
i 

.. 

> > 

4:1 . 

a 

a 

cuÑctinv neNFAAroe 

This Function Generator with digital readout produces Sine 
Triangle and Square waves over a frequency range from 
below 20Hz to above 160kHz with low distortion and good 
envelope stability It has an inbuilt four -digit frequency 
counter for ease and accuracy of frequency setting EA 

31/2 DIGIT LCD 

$89.95 
For a low cost Storage CRO with Synchronised Display 
Flectronic Graticule One -Snot Triggering and Optional Measure temperatures from 
Storage of up to four Screen Displays it can't be beaten EA below freezing point to around 
February 82 boding point EA February 82 

ROD IRVING ELECTRONICS 
425 High St.. Northcote 3070 (03) 489 8866 (03) 489 8131 
48-50 A'Beckett St.. Melbourne (03) 347 9251 

Mail Order and Correspondence 
P.O. Box 235 Northcote 3070 

To Order By Phone 

Mail Order Hotline (031 481 1436 

Build a Led level Meter with 
simultaneous peak and ri 
average display plus 60dB J 

dynamic range This kit is 
ideal for any application ' 

requiring a wide dynamic 
range level display ETI 458 
June 81 

LOTTO/POOL'S ' 
SELECTOR 

$22.50 
You have to be in it to win it 

Take the chance out of 
winning the Pools as well as 
Lotto. and build the great 
new Pools Lotto Number 
Selector EA July 81 

SOUNDBENDER 

$29.00 
Have great fun creating 
your own recording effects 
with music and voice The 

Sound Bender can receive 
from Electric Guitar. 
Microphones. etc ETI 
February 82 

POSTAGE RATES 
51-59 99 52 00 
525-49 99 54 50 
5100-199 58 00 
5500+ 512.00 

510-24.99 
550-99 99 
5200-499 

53.50 
56 00 
510.00 

(All above charges are for surface mail and some 
heavy items will vary from these rates.) 

Cert post for orders over 5100 included "free'. 
Reg. post for orders over 5200 included `tree". 
Account orders from schools, govt. depts.. public COs., gratefully accepted. Min order amount 520.00 

(or a mm. 55.00 accounting charge will a_plu.) Comet Road Freight. Airmail etc. are extra. 

$75.00 "s''` _ EFFECTS 
UNIT ..: ` 

i v i 
An "Effects Unit" that can create phasing, flang- 
ing, echo, reverb and vibrato effects. E.A. 
JUNE '83 

SOUND TRIGGERED 
FLASH $26.50 

This easy to build sound or light operated flash trigger has 
many feature. 
Catch those 8. 
spectacular and 
humorous 
moments like that 
time your mother- 
in-law slipped on 
the moss covered 
patio and broke 
her neck. ETI 568 
October 80 

"LE GONG" 

$14.95 

The "Le Gong" Doorbell with 
those unmistakable Chimes 
generated by the LSI. A must for 
the man who has everything EA 
February 81 
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LED LEVEL METER 

$27.00 I; 14 
I! 

I :1aá 

J 



EW 

. 
Itt 

PRÓDUCISI FROM 

ROD IRVING ELECTRONICS 
AUDIO DIGITAL DELAY 

0 0 _T~ 
lit -. " "F' 

FEATURES: 

o - 

'Originally developed A D adapting circuit (equivalent to 14 -bit -circuit) is adopted. 
'The wide delay range of 1-1024mSec. enables you to obtain the big variety of sound effect (Slap Back. Doubling. 
Flanging. Chorus or Lond Delay). 

'The wide frequency range of 16 kHz enables you to use the apparatus for any purpose (Vocal. Guitar. Keyboard or 
P A.) 

"The special function of HOLD is provided in this model. $479.00 Hold time is 250-t024mSec. 

ANTENNA 
AMPLIFIER and SPLITTER 

$29.95 

tV 

G 

Great Value at S29.95 
An ideal unit for where 
you can't get to the top 

of your antenna 

AA1 ANTENNA AMPLIFIER/SPLITTER 
UHF'VHF FM indoor antenna amplifier and 2 way splitter- 
ideal for home- boats. caravans -Covers all Australian 
frequencies -75 ohm in 2 x 75 ohm out -gain 2 x 6dB-power 
supply 12V DC 100mA (supplied) 

UHF TO VHF DOWN 
CONVERTER L11042 

$59.95 
A Ready Built Unit. 
For units with VHF 

0/PS line computers 
and VCRs. 

VUC1 
UHF to VHF down convertor -has built in amplifier to ensure 
no signal loss -selectable channel 1. 3. 8 4 -power supply 
12V DC 100mA (supplied). Converts UHF signal to VHF - 
allows TV without UHF to use VCR -Video game or to 
receive off -air UHF signal-switchable to channel 1 . 3 and 4 

NEW BENCH POWER SUPPLIES 
NEAT CONSTRUCTION MI TI -VOLTAGE 

$19.95 

PP1000 
Power pack 1 amp -240V AC to 
6-7'2-9-12V DC. Ideal for the 
workshop -DC connection with 
banana plugs or via screw 

- terminals. Suits our MD 12 Mini 
Drill-MS402P powered 
speakers and many other 
applications 

M19025 

i 
RPP2000 
Regulated power pack -2 amp - 

240V AC to 12V DC. Ideal for 
CB and workshop use where 
large amounts of power are 

quired-DC connection with 
banana plug or via screw 
terminals 

$39.95 M19030 

MULTI- PURPOSE VIDEO DUBBING KITS 
IT'S AMAZING HOW MANY DIFFERENT 

TYPES OF VIDEO THERE ARE F- 

VDK1 VIDEO DUBBING KIT_ 
For European to Japanese 
machines -packed in plastic tray 
for easy storage and 
identification -contains 
Audio/Video: 6 pin DIN plug to 

6 pin DIN plug 1.5 
metres 

Audio/Video: 6 pin DIN socket 
to a) Video: RCA plug 

b) Audio. 5 pin DIN plug 
(both 16cm in length) 

Video: 1 each plug adaptor- 
(PA21) RCA socket to PL259 RCA plugs 
plug length 
(PA23) RCA socket to BNC 2 plug adaptors (PA60) 
plug RCA socket to 3.5mm 

Audio: 5 pin DIN socket to 2 phone plug 

r 

CJ 

(D o 

$16.00 
16cm 

VDK2 VIDEO DUBBING KIT_ 
All Japanese machines -old to 
new -packed in plastic tray for 
easy identification of part and 
tidy storage -contains 
Video: RCA PLUG TO RCA 

PLUG -1.5 metre -75 
ohm 
2 plug adaptors (PA23) 
RCA socket to BNC 
plug 
2 plug adaptors (PA21) 
RCA socket to PL259 
plug 

Audio: RCA plug to RCA plug - 

1.5 metres -shielded 
cable 

ROD IRVING ELECTRONICS 
425 High St.. Northcote 3070 (03) 489 8866 (03) 489 8131 
48-50 A'Beekett St.. Melbourne (03) 347 9251 

Mail Order and Correspondence 
P.O. Box 235 Northcote 3070 

To Order By Phone 

Mail Order Hotline (03) 481 1436 

- o 

4) 
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$19.95 
2 pcs 5 pin DIN plug to 2 
RCA sockets (in/out). 
16cm 
2 plug adaptors (PA60) 
RCA socket to 3.5mm 
phone plug 

VIDEO PROCESSING 
CENTRE 

VP5050 
Combination stabiliser. enhancer. distribution amplifier. RF 
convertor. The ultimate videophile component -designed to 
enhance all recording needs -will handle 3 VCRs 
simultaneously with virtually zero signal loss -built m RF 
convertor permits in -line connection between VCR and TV 
for improving recording whilst viewing 

Power Requirements: 
12V DC-300mA 
Inputs: 
Video. Audio 
Outputs: 
3 Video 3 Audio 
RF UHF: 
Channel 36 $119.00 
Output Level: 
03dB 
Output Isolation: A13012 
More than 40dB 
Audio Outputs: 
Unity Gain 
Input/Output: 
75 ohms 
'PP300 recommended power source 

VIDEO TAPE STORAGE 
BOX. 

$19.95 
A15037 

TSC1 BOX -6 pcs PER CARTON 
Tape storage cabinet -sturdy plywood cabinet -walnut 
grained vinyl-ABS storage trays -each tray holds 12 audio 
cassettes -a total of 36 cassettes in their boxes 

$52.50 
A15038 

TSC2 BOX -3 pcs PER CARTON 
Video tape storage cabinet -walnut grained vinyl -plywood 
cabinet-ABS storage drawers -each drawer holds 12 VHS 
or BETA tapes -total storage 36 video tapes 

POSTAGE RATES 
51-59.99 
525-49.99 
5100-199 
5500+ 

52.00 
54.50 
58.00 
512.00 

VIDEO TAPE PRICE 
SPECIALS 
E180 $13.50 L750 $14.50 

510-24,99 
550-99.99 
5200-499 

Errors and Ommissions Excepted 

$3.50 
$6.00 
510.00 

(All above charges are for surface mall and some 
heavy items will vary from these rates.) weiCOme nc.c 

Cert post for orders over 5100 included 'free". 
Reg post for orders over 5200 included -free". 
Account orders from schools, govt. depts., public co's., gratefully accepted. Min order amount 520.00 

(or a min. 55.00 accounting charge will apply.) Comet Road Freight, Airmail etc. are extra. 



VIDEO & AUDIO ACCESSORIES, TAPES, DE MAGNETISERS, MICROPHONES 

VIDEO SWITCHING BOX 

ON SPECIAL 

13580 
Low loss R F switching -allows inputs for - VCR. video disc. 
antenna. cable TV. home computer and video games 

WE HAVE A GREAT RANGE OF VIDEO 
CONNECTORS AND CABLES FOR VIDEO 
TO VIDEO DUBBING. 

Cables Video Connectors 
PA25 
5 pin 180 degree dubbing 
adaptor -Bever be pins fur 

video use 56.95 
VC14 
8 pin square plug to 8 pin 
square plug Cable length 

2 metres $29.95 
VC -15 
6 pin DIN plug to ñ 'Nn DIN 
plug Cable ieny . 5m $4 

VC -1 
BNC plug to BNC plug 
impedance-750nm Cable 
rengm 1 5m 56.50 
VC 2 
BNC plug to PL259 plug 
Impedence7SOnm Cable 
lengm 1 Sin $6.75 
VC -3 
PL 259 plug to PL 259 plug 
Impedance 75Ohm Cable 
length 15 54.95 
VC4 
PL 259 plug t0 RCA plug 
impedance 75ohm Cable 
length I Sm 54.95 
VC 5 
RCA plug to RCA p'ug 
impeoance75Onm Cable 
length 1 Sm $5.95 
VC -6 
BNC plug to RCA plug 
Impedance' lSOrrm Cable 
length 1 Sm 55.95 

VP -8 
8 pin square 010e0 Connector 
Plug 57.50 
VSe 
8 pan square video connector 
mime socket $7.50 

95 . 
0.2 

VP10 
10 pin malt nsdeu plug Used in 

J V C . Panasonic Sharp and 
other VHS machines S 11.50 
vs -10 
10 pin female mime socket 
Used In J V C . Panasonic, 
Sharp and other VHS ez 1e ,-$71.50 
VP -14 
14 n male plug in 
Sony Sanyo Toshiba andrid 

tort Bela macnmr5 0 516.50 
VS14 
14 pin female mime socket 
Used thSony Sanyo 1osnip 
9nO other Beta machines 
516 50 

VIDEO'HEAD CLEANERS 
HC -1 V.H.S. Video head cleaner 
HC -2 Beta Video head cleaner 

A professional head cleaner - 
employs new ' double sided' 
cleaning action -no need to 
"operate' on your machine. 
Just insert the cassette, play 
for 30 seconds and the lob s 
done Effective for 100 
operations 

HC -1 517.50 HC -2 517.50 

ELECTRONIC CASSETTE i HD -2 HEAD DEMAGNETISER 
DEMAGNETISER Twin probe for more 

e 
[merle Wads oats reir sr demagnetised e 30 roan let i 4" magnetic field 

oMmam 0eam er.rce lecnmcary ene a a.M and ate a 
2 AC operration 

easy Is ase comr Morn. - .an m LED .caua yerer o .1 0 I 1 s w i t e h 
indicator light insulated 

$ 16.95 I 
tip 

$14.95 
Battery LA 44 5A 44 

Battery Me 600 a0ylarwri 
Iba eeni.ir 770 gauss/65010 
Cos el 4 uananioa - 4 ende 

11 r'4r'"?11 

i 
....411191» 

Video library Storage case - looks just I 
like hard Corer book - with idenlrfication 
card pouch 

19 in. 
015045 BIZA 5715 5775 
015036 005 57 95 52 35 

VIDEO ENHANCER 

-` ° -----_ 

Detail Enhancer VP5030 is another important contribution '0 the *0110 of video 
accessories Inc lightweight Detail Enhancer has been pancCukuly designed to rectify mss 
n detail derived from VCR tapes and picture rmpanments With simple adiustments for more 
or moderate detailing the detail enhancer Can also overcome Such picture impurments as 
loss W detail and disappearance of venccle lines 

Specifications: 
1 Power regunemenl 12V DC 1 10mA 
2 input I Video IRCA Connector) 
3 Outputs 3 videos (FICA connectors 
4 Output Ieier VideO outputs 1 OVp.p 75 Ohm unbalanced below 1 Vp p out 
5 Enhance Enhance ddB ¡Reference 1 OVp-pi 
6 Signal.to.nmso ratio Greater than 5040 below 1 Vp p out 

VIDEO STABILIZER 
VP -5010 
image stabilize - ensures no vertical roll or blackout occurs. With slight aoiusimenl immediately stabilises 
picture of pretecorded tapes - removing the critiqued signal, which lends to upset video recorders 

Power Requirement 
input 
Ouipul 
Oscillator Freq. 
Output Level 
Gain 

9VOC negative earth' 
2 video (RCA connectors) 
1 video (RCA connector) 
35901101 

Video out 1.08 P.P. 75 ohm unbalanced 
1 (0461 
a PP300 recommended power source 

$79.50 
DM726L LOW IMPEDANCE - 
OMNIDIRECTIONAL... $11.95 
DM726H HIGH IMPEDANCE - 
OMNI DIRECTIONAL .... $12.50 
Impedance: 

Freq. response: 
CordlPlug: 

Dimensions: 
With onloll switch 

L = 500 ohm 
H = 20K ohms 
40.I4KHz 
1.5 metresl6.5mm 
plug 
500 x 272mm 

WIRELESS MICROPHONE 
Tunable 
Freq. Response 
Battery 
Type 

y. e 

88.108MHz $1 95 100-10KHz 

THIS MONTH 
J 

1.5V UM31AA { Electret condenser ONL 

DM -18 STOP/START CASSETTE 
MICROPHONE 

Impedance: 200 ohm 
Freq. Response: 250-10KHz 
Sensitivity: - 74dB 
2.5 and 3.5mm plugs - ' 

$ e95 
TDK AUDIO TAPES 

1 9 ID. 
D 96 7 64 1 93 
D60 7e6 Oct 
Dºp 3oe 231 
0 170 ! 73 3J5 
AD50 347 286 
AD SO 471 330 
AD 170 9 5 39AN6 

6a 6 ; 30 
1101 90 575 II 
SA60 965 374 
SA90 57e 419 
500 50 571 506 
SA 90 6311 5 72 

100 60 1045 935 
MAC 90 11 7E e 75 
mil 60 13 41 10 95 
MAA 90 11 29 15 3! 

GN15 

TOK VIDEO TAPES 

a 

I17 50 11 00 

u aD u sq 

60 
120 14 00 13 00 
180 

) 

i 240 75 00 73 

ROD IRVING ELECTRONICS 
425 High SI . Northcote 3070(03) 489 8866 (03) 489 8131 
48 50 A Beckett St Melbourne (031347 9251 

Mail Order and Correspondence 
P O Box 235 Northcote 3070 

To Order By Phone 

Mail Order Hotline (03) 4 

-.. 
Goose neck 5(8" male to 518 
long 

116 

female 15cm 

$4.95 
+' 1 

GN33 
Gooseneck 5181 male to 518' female 33cm 
long $6.95 

POSTAGE RATES 

51.59 99 52 00 510 24 99 53 50 
525.49 99 54 50 550.99 99 56 00 
5100 199 58 00 5200.499 510 00 
5500. 512 00 

(All above charges are for surface mail and some 
heavy items will vary from these rates ) 

Celt post for orders over $100 included 'free 
Reg post for orders over 5200 included -free' 
Account orders from schools, govt depth , public co s , grafelully accepted Mm order amount $20.00 
(or a mm 55 00 accounting Charge will apply) Comet Road Freight. Airmail etc are extra. 

we come here 



AÇJIVE 
LEC _ RONICS 

289 LATROBE STREET, MELBOURNE 3000 PH. 602 3499 

9am-5.30pm MON-THURS gam-8.30pm FRIDAYS 9am-12noon SATURDAY 

D . f tlj Cc 

' \ F 
\Ii O I , THE LARGEST RANGE 

ó OF COMPONENTS IN THE CITY 
s. E.T.I.- E.T. & T.E. ELECTRONICS KITS. 

1 
COMPUTERS -DISC DRIVES -POWER SUPPLIES 

r i( -MONITORS - CRO'S-MULTIMETERS-TEST CLIPS 1 
I -LOGIC PROBES -INSTRUMENT CASES -TRANSFORMERS 

-SOLDERING IRONS -TOOLS -CAPACITORS -RESISTORS 
CONNECTORS-BREADBOARDS-VERO BOARD -PCB ARTWORK 

-ALARM SYSTEMS AND COMPONENTS- SPEAKERS 
-RELAYS-OK WIREWRAP-IC SOCKETS 

-KNOBS-CHEMICALS-POTENTIOMETERS-SWITCHES 
-RESNETS-WIRE & CABLES- 

TRIMPOTS-AUDIO AND 
VIDEO CABLE - 

ASSEMBLIES -ETC. 

OVER 2000 DIFFERENT 
TYPES OF SEMICONDUCTORS 

ALWAYS IN STOCK 
z 

z . 

tT 

_. ; . . 

- 

s 

MAIL ORDER HOTLINE.(03)671137 
ACTIVE ALL YOU HAVE EVER WANTED 
IN AN ELECTRONIC STORE - AND MORE! 

ALL ACTIVE 
LOW PRICES 

INCLUDE SALES -TAX 

SEND 'FOR A ÑEW - 

PRODUCT CATALOGUE 

ACTIVE ELECTRONICS 

70c _EACH. 

RÍNG 602 3499 
3'LINE ROTARY NUMBER 

& " 671137 
DIRECT MAIL ORDER 

HOT LINE 

MAIL ORDER &SHOP SALES 



Computing Today 

Personal lap' computers 
banned on 
flights 

Airlines have taken the move 
because of potential hazards 
caused by the RF radiations 
from the computer. The move 
complements long standing bans 
against the operation of radio 
transmitters of all types while the 
aircraft is in the air. 

At present, major aircraft 
manufacturers are planning 
comprehensive tests to see 
whether a permanent ban is nec- 
essary. The problem has only 
just surfaced because of the 
growing complexity of aircraft. 

In the 'good old days' it was 
difficult for a personal computer 
to interfere with aircraft sys- 
tems, either because they were 
mechanical rather than electrical 
or because all the electronic sys- 
tems were crowded up into the 
nose. 

But the latest generation of 
aircraft are just like flying com- 
puters. The Boeing 767, for in- 
stance, has some 107 microproc- 
essors scattered around the air- 
frame, all taking to each other, 
and all vulnerable to low level 
RF radiation. 

According to Tony Hill, of 

everal US -based airlines, including the big operator East- 
ern Airlines, have banned the use of personal computers 

while their aircraft are in the air. 

Ansett, the trouble was first sus- 
pected when it was established 
that the in-flight operation of a 

personal computer had inter- 
fered with the cabin pressurisa- 
tion system of a 767. There have 
been allegations that navigation 
systems have been interfered 
with, but until now there has 
been no proof. 

Australian airlines are adopt- 
ing a wait -and -see approach. As 
general policy, Ansett cabin staff 
have been instructed to ask pas- 

sengers to refrain from operating 
computers in the air. They are 
also carrying out their own in- 
service checks on the 767. The 
current view is that the Boeing 
727, which is the result of 20 - 
year -old technology, is not so- 
phisticated enough to be vulner- 
able. 

No other Australian airlines 
have yet introduced a ban on the 
use of personal computers, but 
they are all watching the situa- 
tion closely. The International 

Air Transport Association 
(IATA) has a technical commit- 
tee looking at the question at the 
moment, and no doubt its 
recommendations will seriously 
influence the course of events. 

In the meantime, not all air- 
lines are taking the situation seri- 
ously. United Airlines, another 
big US operator. is offering its 
passengers free in-flight video 
games as a sales gimmick. They 
are specially built into the food 
trays on its DC 8 airliners. 

Universal EPROM programmer 
AJ Distributors has just an- 
nounced the release of its 

tritest import, the Digelec EP - 
804 universal EPROM program- 
mer and simulator. 

According to Digelec. the EP - 
804 can accept over 90 different 
types of EPROMs without addi- 
tional hardware. It combines 
simplified programming meth- 
ods with comprehensive data 
handling and editing functions. 
Alt the programming algorithms 
are software -controlled so the 
need for hardware adaption is 

avoided. 

The EP -804 has an RS232 in- 
terface port with which it can 
communicate with a host com- 
puter. It can handle baud rates 
up to I9.2K. 

There is an EPROM simula- 
tor in the EP -804 which can be 
used for the development of 
programs. This on -hoard RAM 
has a 3(0 ns access time. so it 
can simulate the fastest 
EPROMs. RAM space is 32K. 

For more information contact 
A. .I. Distributors, 214 Lyons 
Rd. Five Duck NSW 2046. 
(02)712-1077. 

Tell them you read it in ETI 

The EP -804 
EPROM 
programmer 
and simulator. 
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Mini-pak 
Pulsar Electronics, a manu- 
facturer of STD buss micros 

has announced the release of its 
mini 'N ini-Pak' series of micro- 
computers. 

The systems can he configured 
using a number of combinations 
c.g: twin 1.3M 5 t/.i" hard disk 
drives or ISM hard disc with 
I.3M hack -up drive. Each sys- 
tem contains a four way STD 
buss ac card cage to enable the 
use of Pulsar's 256K RAM card 
and auto dial/auto answer 

i 

modem card (along with 1801) 
different STD cards available 
world wide). 

The Mini -Pak uses the Pulsar 
Little Big Board as the CPU and 
runs various operating systems 
such as CP/M 2.2. MP,M II. 
CP/NET and Pulsar Turhodos. 

Under Turhodos, multi-user or 
network systems to 5121V1B are 
available with upwards of 2($) 
users. 

For further information con- 
tact Pulsar Electronics, Lot 2, 
Melrose Drive, Tullamarine Vie 
3043. (03)330-2555. 

Apple sound 
Thinking Systems has 
announced that they are to 

be sole distributors of the DX -1 
sound processor. 

The DX -1 is a new product for 
the Apple 11 for recording, pro- 
cessing, and playing back ordi- 
nary sound. With the DX -1 
sound can be entered, saved, 

processed, sequenced, played, 
and generally modified under 
computer control in ways never 
before possible. While other 
systems generate and produce 
computer sound, DX -1 works 
with real sound, entered directly 
by a microphone or another 
source. 

Sounds are converted to digi- 
tal data through a high speed 
analogue -to -digital converter; 
software routines are then 

selected (or programmed) for 
playing and sequencing the 
sound data; the data is then 
output to a digital -to -analogue 
converter where sounds are 
reconstructed. The software can 
speed up, slow down, play back- 
wards, forwards, and sequence 
sounds in any way. 

For more information contact 
Thinking Systems, P.O. Box 
260, Cammeray NSW 2062. 
(02)90-6868. 

Software 
battlefield 

According to a US market re- 
search firm, a lot of appar- 

ent benefits are going to wind up 
surprising software industry 
players who welcome them. 

One example of this is 'hard' 
software - software produced 
on silicon chips. Software pub- 
lishers tend to view this favor- 
ably since it seems to promise a 
reduction of the illegal copying 
that accounts for up to 50% of 
the software in use today. 

However the report points out 
that it will transfer software pub- 
lishing power into the hands of 
the hardware manufacturers. It 
predicts that machines like 
Apple's Lisa are the wave of the 
future and independents will be 
reduced to OEM'ing for the 
hardward suppliers or looking 
for a niche market themselves. 

Teledistribution. the down- 
loading of software in lieu of 
multi -copy publication, could 
spell the end of the retail shop 
when high speed downloading 
direct to end users becomes 
widely feasible. 

AUS TOS 
Many microcomputer users 
can now send and receive 

telexes without the added 
expense of installing a separate 
telex machine. 

Sydney -based communica- 
tions specialist, Offcoin Pty Ltd, 
has developed a new version of 
its successful TOS (Telex Oper- 
ating System) designed to suit 
most MS-DOS/PC-DOS micro- 
computer systems. 

The sophisticated TOS system 
from Offcom allows the user to 
create and format messages on 

4 

the microcomputer - either 
within the existing word pro- 
cessing package or from within 
TOS. 

While TOS is activated the 
microcomputer becomes a 
multi -tasking machine capable 
of handling separate tasks at 
once. The operator can be 
preparing one telex on the 
screen while a second message is 
being transmitted and a third 
being printed. 

Incoming calls are received 
and stored on diskette and out- 

going calls are scheduled for 
later transmission. The mes- 
sages can then be easily accessed 
and used at a later date - incor- 
porated in a report or similar 
word processing document - 
without any rekeying, simply by 
using whatever word processing 
package runs on the micro- 
computer. 

Up to 1000 frequently called 
numbers and answerbacks can 
be stored and recalled by 
abbreviated dialling or mailcode 
addressing, eliminating the need 
to look up and key in these 
numbers. 

Even though the system is 
capable of automatically han- 
dling all the telex functions, the 
operator has options available 
for over-riding control - the 
facility to change or cancel the 
priority of messages queued for 
transmission, start, stop and 
restart the transmission queue 
and search and display from the 
queue. 

The TOS package for micro- 
computers will be available 
through microcomputer dealers 
and dealer enquiries are 
welcome. 

For further information con- 
tact Offcom Pty Ltd, 28 Chandos 
St, St Leonards NSW 2026. 
(02)438-4199. 

Microsoft for 
Apple IIc 

Microsoft has unveiled a new 
version of the Microsoft 

Multiplan electronic spread- 
sheet software that has been 
specially modified to run on the 
new Apple 11c. 

Multiplan, the leading spread- 
sheet program for the Apple II 
family, is ideal for a wide range 
of budgeting, forecasting, and 
other financial analysis tasks ín a 
home or office environment. 
Commands are always visible on 
the screen so the user never has 
to guess what to do next. Other 
features include on-line help, 
the ability to link worksheets 
together, and the ability to sort 
columns of data. 

This 1.07 version runs on the 
Apple II, 11 Plus, and Ile in 
addition to the Apple 11c. It 
takes full advantage of the com- 
puter's 128K RAM memory to 
allow for larger worksheets and 
runs on either 40 or 80 column 
displays. 

Retail price for Multiplan ver- 
sion 1.07 is $395. For more 
information contact Microsoft at 
1 York St, Sydney NSW 2001. 
(02)27-3571. 
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SPECIFICATIONS 
Keyboard 

Detachable, compocitive, typewriter -style keyboard 
N -key rollover with auto repeat capability 
4 LED indicators for cops lock, on line, block mode and keyboard 
lock/protect 
Audible keyclick enable/disable 
Auto repeat enable/disable 
Keyboard lock enable/disable 
Repeat rate 2 chars, 10 per g secondu 
5 cursor control keys, 10 editing function keys with 14 -key 
numeric key -pod 

Communication , 
Baud: 

rate: 
I haracters gnpy{' i 

f 
Baud rate: 75, 110, I50, 300, 600, 1200, 1800, 2400, 4800,+-49600, 

19200 
Parity: odd, even, mark, space 

pM 
'. Ihrinlinal 

Operating Mode: full duplex, half duplex or block mode 
Interface: EIA RS -232C or 20-mA Current Loop 

Emulation 
LEAR SIEGLER ADM 3A ADM SA, HAZELTINE 1500, ADDS 
VIEWPOINT 

Screen Presentation 
Display format: 24 lines a 80 characters orr 
Display unit: 12 -inch, non -glare CRT - r .,, _ 
Charocter type: 7 x 9 dot matrix 
Refesh rote: 50/60 Hz 

Ty 
s 

Character set: 96 ASCII characters, 15 graphic symbols, d t ~~`kyI # ; 
32 control character symbols, 4 M ~y. ,ONLY 
5 screen attributes: blink, underline, blank, reverse, dual intensity "rty 

te ' $6990 0 
Cursor type: selectable slow, fast blinking or steady cursor, block, ``.,Al 
underline or invisible cursor. + Sales Tax It applicable 

External Control` rs._ F.O.B. Ex -Sydney. 
Power on/off Refresh rate EIA or 20-mA Current Loop 

First prize 
Afinal year Electrical Engi- 
neering student at the 

Queensland Institute of Tech- 
nology, Michael Philippi, 
departed on an eight -week ad- 
vanced technology study visit to 
the USA on June 18 as part of 
an award for outstanding course 
project work involving com- 
puter aided design of a comput- 
er -controlled digital tachometer. 

Michael of Wynnum in Bris- 
bane, will visit the Semiconduc- 
tor Products Division of Rock- 
well International at Newport 
Beach, USA. Rockwell is the 
prime contractor on the Space 
Shuttle and a world leader in ad- 
vanced technology. 

The award valued at $6500 
and including a Rockwell AIM 
65-100 microcomputer, was do- 
nated by Energy Control, Bris- 
bane -based distributors for 
Rockwell. 
From L -R. Michael Phi lllpi, Dr John 
Corderoy, Head of School of 
Engineering, QIT and Ken Curry from 
Energy Control. 

Computing Today NEWS 

0. j '. . 

;;;;:; 
. SPHERE - 

COMPUTERS . The CET i00 ̀ ntellegent Terminal 
for `ntellegeot denshon makers. 

ILi r, 

"SW 

SP air 

Contrast adjustment Half duplex or full duplex Reverse video or standard video 

Baud rote Auto line feed End of message N 11 

Parity and dato format Auto new line Emulation mode wcico 

AVAILABLE FROM OFFICES AND SHOWROOM, PARIS. RADIO. ELECTRONICS, 
SHOP 1,165 BUNNERONG ROAD, KINGSFORD, NSW 2032. TEL. (02) 344 9111. TELEX AA22579. 
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THIS MONTH 
BUCKET BRIGADE IC'S 
SAVE, SAVE, SAVE, 
EX1 IC EXTRACTOR 

BARGAINS...BARGAINS...BARGAINS...BARG INS 

UNIVERSAL O 
TEST LEAD KITS r % r 

P10190 Lead Set ... $3.95 

DON'T FORGET t0 CHECK 
OUR STORE SPECIALS 

MN3001 
(SCOOP PURCHASE FOR OUR KITS) 

NORMALLY S19.95 
1-9 10+ 

$12.95 $10.95 

DON'T DAMAGE YOUR IC'S WHEN YOU 
HAVE TO PULL THEM OUT. 1-9 10+ 

$1.20 .95 

2K OHM MULTIMETER 
11 RANGES POCKET SIZE 

SPECIFICATIONS 
11 RANGES 
DC VOLTAGE: 0-10-50-250-1000 

2000 ohms/volt 
AC VOLTAGE: 0-10-50-250-1000 volts 

2000 ohms/volt 
DECIBELS: -10 TO +22dB in four ranges 
OHMETER: 0-10 k/ohms, 0-1 megaohms 
DC CURRENT: 1-100mA 
NORMALLY $14.95 
THIS MONTH S9.95 

BUTTON CELLS 
FREE CHART ON WHAT THEY FIT. CHARGE 
YOUR FRIENDS S4.00 TO FIT THEM INCLUD- 
ING THE BATTERY FOR FIVE MINUTES WORK. 

1-9 10+ 
SG13rG13 1.50 1.00 
SG12 12 1.20 .80 
SG10 G10 1.20 .80 
SG3 G3 1.20 .80 
AG 13 LR44 1.00 .75 
AG12 LR43 .75 .60 
HI WATT BATTERIES 
WE JUST LANDED A TONNE OF THESE LITTLE 
"HEART" STARTERS TO CHEAP THAT YOU 
CAN THROW THEM AWAY AFTER USING THEM 
ONCE IF YOU WANT TO. 

AA 

C 

D 

9V 

'y 

1-9 

15c 

20c 
25c 
40c 

volts 

10e 
10c 

15d 

20c 
30c 

SOLDER CENTRONICS PLUGS le" --:\ 
(UNREAL PRICE. BUT 
ABSOLUTE TOP DUALITY) 

1-9 10-99 100+ 
$6.95 $5.95 $4.95 

NORMALLY $14.95. (OUR OPPOSITION 
CHARGE UP TO $19.95. ARE YOU PAYING 
TOO MUCH FOR OTHER PRODUCTS FROM 
THEM AS WELL.) 

DOUBLE POWER POINT 

1-9 10+ P18030 
$6.95 $5.95 

111302 

WE WILL GIVE YOU 

THE BEST DEAL ON 

COMMODORE COMPUTERS 
PLEASE RING BERNEICE 

FOR THE BEST PRICE 
POSSIBLE ON 

(03) 489-8866 

ELECTRET MIC INSERTS 
WITH PINS FOR EASY 
BOARD INSERTION 

,..s 
--- 

1-9 10-99 100+ 
$1.25 $1.10 

DON'T PAY TOO MUCH 
BREADBOARD SPECIALS 

CAT. No. COMP. OUR 
No. HOLES PRICE PRICE 

P11000 100 2.95 $1.50 
P1,1005 640 8.95 $5.95 
P11009 840 14.85 $10.95 
P11012 1680 27.95 $19.95 
P11015 2420 45.00 529.95 

11041! 41111. 'efflo -_ I - 
HALF HEIGHT 

MITSUBISHI 
M4851 500K BYTE 
M4853 1M BYTE 
M4854 1.6M BYTE 

MP 5" STAN 
B51 
B52 
B91 
B92 

ALL DRIVE PRICES 

COMPUTER CABLES 

$1.00 ON THIS ONE1 516.95 

JOYSTICKS 

5 DRIVE SPECIALISTS 

BARE WITH BOX 
DRIVE + P.S. 

$329.00 $369.00 
5359.00 $399.00 
$399.00 $439.00 

DARD DRIVES 
$0269.00 $299.00 
$349.00 $379.00 
$349.00 $379.00 
$439.00 $459.00 

INCLUDE SALES TAX 

QUARTZ CRYSTAL CLOCK 
MOVEMENT 
- Very compact and reliable 
- Self starting one -second stepping motor has strong 
torque 

- Powered by 1.5V AA battery that lasts for a year 
- Supplied with two sets of hands, one short and one long 
- 4 15 second/month accuracy 
- 56mm square, 15mm deep. 
Complete with data sheet. instructions and wall hanger 
bracket. 
Cat. XC-0100 

$14.95 

T03 HEATSINK 

.l ilkb 

Errors and Ommrssions Excepted 

1-9 
5100 

10-99 100 
90c 75c 

"'ROD IRVING ELECTRONICS 
425 High St Northcote 3070 (03) 489 8866 (03) 489 8131 48-50 A Beckett St Melbourne (03)347 9251 

Mad Order and Correspondence 
P O Box 235 Northcote 3070 

To Order By Phone 

Mail Order Hotline 

, ,' .i' A 

J'' v^-=-_e 

UNIVERSAL 
SOLDERING 
IRON STAND 

1-9 10+ 
$4.95 $3.95 

DATA BOOKS, DATA BOOKS 
YOU WILL NEED THESE FOR SCHOOL 

FAIRCHILD CMOS 
NATIONAL LOGIC TTL 
NATIONAL LINEAR I 

NATIONAL LINEAR II 

NATIONAL CMOS 
NATIONAL LINEAR APPLICATIONS 

CHASIS PUNCH SET 
(WE KNOCK A HOLE IN THE 

OPPOSITION'S PRICES 

$9.95 
$9.95 
$9.50 
$9.50 
$9.50 

$14.50 

(AS USED IN YOUR STANDARD COIN OPER- 
ATED MACHINE'S. THESE SHOULD GIVE 
YEARS' OF SERVICE AS USED BY THE PRO- 

FESSIONAL OPERATORS.) 
1-9 10+ 

2 WAY (2 MICROSWITCHES) 21-50 18-50 
4 WAY (4 MICROSWITCHES) 23-50 19-50 

DIP SWITCHES 4 WAY $1.00 
8 WAY $1.50 

AA NICADS 1-9 10-99 100+ 
1-75 1-60 1-50 

NORMALLY $2.50 EACH 

BARGAIN HUNTERS CORNER 
(GET YOUR BIG GAME HERE) 

THE STING DISK FOR MICROBEEtm 50 only in 
stock WAS $395.00 NOW $195.00. GET IN 

QUICK. 

5 CP-80 RIBBONS FOR $49.50 (HOW DO WE 

DO IT?) 
NEON TEST SCREWDRIVER 
WE HAVE ZAPPED THE PRICE TO 75 CENTS 

OUR NEW RANGE OF OSCILLOSCOPES 

is in stock 
15 MHz AC -DC PORTABLE $695.00 Including Tax 
20MHz Dual Track $495.00 Including Tax 
45MHz Dual Track $995.00 Including Tax 
Probes are extra at $29.50 each 

BUY IN LOTS OF 10 AND SAVE 
PIC A PAK SPECIALS 

10 2SJ49 for $49.00 10 74C926 for $59.00 
10 2$K134 for $49.00 10 2732 for $49.00 
10 2N3055 for $7.50 10 2764 for $79.00 
10 BUX80 for $39.00 10 74LS245 $12.00 
10130139 for $3.90 10 4164 for $69.00 
10 BD140 for $3.90 10 7400 for $2.90 
10 RED LEDS 5mm .90 10 H1044 DELUXE 
10 GREEN LEDS $1.40 METAL CASES for $49.50 
LINE FILTERS 3 AMP 240 VAC. ,., 

S11.95 117) 
JUST ARRIVED 

NEW DIGITAL MULTIMETER 
PUSH 

BUTTON 
WOW!!! , 10 AMP CONTROLS .. 

BUT UNDER 1-9 10 

$60.00 ". . 59-95 52 50 

POSTAGE RATES 
51-59 99 
S25-49 99 
5100-199 
5500+ 

52 00 
54 50 
58 00 
512 00 

510-24 99 
550-99 99 
5200.499 

53 50 
56 00 
51000 

(All above charges are for surface mad and some 
heavy items will vary from these rates.) ..c come here 

Cert post for orders over 5100 included 'free' 
Reg post for orders over 5200 included ' free 
Account orders from schools. govt depts . public co s.. gratefully accepted Mm order amount 520.00 
(or a min 55 00 accountino Charge will apply) Comet Road Freight. Airmail etc. are extra 03) 481 1436 



8 PEN MULTI COLOR 
PLOTTER 
at an affordable price 

Flor21.111 
wAiVera 

- -T NO R 
yi ... I. 

National 

`t-/ National A-3 Type Digital Plotter 
VP 6802A 

1. MULTICOLOR HIGH 
SPEED PLOTTING 

EIGHT COLOR GRAPHICS AT 
450mm/sec - 

(18 inch/sec) , .., 

The high plotting speed of 450mm/sec 
(18 inch/sec), the variety of pens (fibre, ball 
point, plastic tip) and colors allows great 
versatility in the creation of graphs. 

2. SIMPLE PROGRAMMING 
AQARIETY OF'INTELLIGENT . 

FUNCTIO,NS 
The high level of intelligence built into this 
Digital Plotter greatly simplifies the program- 
ming required to generate the complicated 
engineering drawings or business charts. 

3. RELIABLE PAPER 
SECURITY 

ELECTROSTATIC PAPER 
HOLDING v ` ' - - - 

The highly reliable, electrostatic paper - 
holding method guarantees secure paper 
holding, which is applied by simple switch 
operation. 

J 
Scientific Devices Australia Pty. Ltd. 

4. QUIET MOVEMENT AND 
SAFETY 

DESIGN CAN SI ATION- - 

ON MECHANICAL - 

CONSTRUCTION AND 
SOFTWARE PLUS 
PROTECTIVE COVER 

' 
. 

' 

The detachable plastic cover assures 
durability and safety while suppressing the 
movement noise substantially. 

5. CONTINUOUS 
PLOTTING 

AUTOMATIC CHART 
ADVANCE "OPTION" - 
By combining the automatic chart advance 
option, this plotter can function in a totally 
unattended mode. This makes it possible to 
build up fully automatic drawing system 
which does not need any human care. 

6. COMPUTER 
INTERFACES 

THRE TYPE' 
Eight bit parallel, RS -232-C and GP-IB 
interfaces are able with VP -6802A. The 
above interfaces allow the plotter to be 
used as a computer graphics device as well 
as an instrumentation graphics device. 

2 .lacks Road. South Oaklcigh Vic. 3167 Phone: (03) 579 3622 
31 l-lalscs Road. Eliiabeth East. S.A. 5112 Phone: (08) 255 6575 
559A Willoughby Road. Willoughby N.S.W. 2068 Phone: (02) 95 2064 

CICADA 
300 Baud 
DATA MODEMS 

CICADA 300 
CICADA 300T 
with telephone 
CICADA 300 
for use with 
Commodore 64 
and Vic 20 
computers 

CENTRE INDUSTRIES 

ELECTRONICS & 
TELECOMMUNICATIONS 
EXPERTISE 

187 Allambie Road, 
Allambie Heights, 
NSW 2100. 
P.O. Box 184, Brookvale, 
NSW 2100. 
Telephone: (02) 451-5555 
Telex: AA22671 

Dealer enquires 
welcome. 
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HAVING BEEN programming for several 
weeks now on the new British -made 
Memotech MTX500, I still find I am only 
scratching the surface of the graphics and 
sound possibilities of this quite compact 
and very light piece of computing machin- 
ery. Manufactured near Oxford in the 
UK. it is obvious that a great deal of 
thought has gone into the design of this 
Z80 -based machine. 

Available in two models, one has the 
choice of 32K or 64K (the MTX5I2) of 
RAM as standard, with a whopping 5I2K 
as the upper limit using optional exten- 
sions. This is accomplished by "paging". 
This facility also allows the MTX to oper- 
ate in the normal BASIC mode via 
monitor/interpreter in ROM from address 
0000, or in a CP/M mode where RAM oc- 
cupies these lower addresses. An addi- 
tional option is 'silicon disks' which are 
RAM boards that emulate a disk configu- 
ration but operate much more quickly. Up 
to 32 megabytes of storage may be ob- 
tained using this feature. 

A most important attribute of the MTX 
is that video RAM occupies a separate 
16K from that of the user: ie: virtually all 
of RAM is useable by the operator. a fa- 
cility not offered by many other economi- 
cal computers. (This does have a slight 
disadvantage insofar as making video 
RAM less accessible). 

The microprocessor is a Z80A, operat- 
ing at 4 MHz. The MTX has been de- 
signed with CP/M as a final objective so as 
to take advantage of the vast quantities of 
software available. For this configuration 
one has the option of using either floppies 
or Winchester disks for mass data storage. 
At this clock speed, the Z80A of the 
MTX is somewhat faster than the Commo- 
dore 64's 6502 processor in BASIC pro- 
grams, but not quite as fast as that of the 
BBC. 

Since this computer only appeared on 
the UK market late last year, and recently 
in Australia, much of the peripheral 
equipment is still in the process of being 
released. However, already there is a 
range of both hardware and software 
available including a word processor and 
an extensive range of games. Although my 
contact with the word processor has only 
been short, it seems adequate for most re- 
quirements, being based essentially on the 
popular "Wordstar" format and providing 
the normal menu -driven editing facilities. 
As a 'Zardax-ophile'. I am hopelessly 
biased in commenting. 

Memotech's version of Frogger. 
"TOADO". comprises some 8K bytes of 
assembly language programming. The 
Chess tape is particularly detailed, taking 
105 seconds to load. even at the N TX's 
very fast cassette rate of 2410 baud. The 

baud rate is adjusted by POKEing a loca- 
tion in RAM, given by the list of system 
variables in the manual. (A niece of mine, 
although unable to beat the machine, was 
able to extend the MTX games to several 
hours. A tutorial is also included.) 

Graphics use 
As a personal application, I have been 
able to utilise the extensive graphics capa- 
bilities in several areas of electronics prob- 
lems. Multicolour graphics of load line 
analysis for a transistor amplifier, as well 
as the circuits themselves, were easily ob- 
tained from BASIC by use of such stand- 
ard commands as CIRCLE, PLOT, LINE. 
Similarly, using the 100 -hour in-built digi- 
tal clock, I was able, in a few instructions. 
to program the MTX to display an ana- 
logue clock face with the position of the 
hands being updated each minute. 

There are two graphics modes: text and 
multicolour, which can be controlled via 
assembly language or the BASIC com- 
mands provided. These include the GEN - 
PAT command for made-to-order sprites 
or characters, and others to control their 
movement. 

There are 31 planes on which the sprites 
can he placed. with a foreground and 
background plane behind these. It is also 
possible to control the framing by a VIEW 
command which controls the window onto 

112 - ETI August 1984 



oottrolo lo Ma or 

COMPUTER REVIEW 

K MAGIC 
The Memotech 

Lance Wilson 

The Memotech MTX500 has enjoyed a successful launch in 

the UK and is now available here. It has some unusual 
features not found on machines around the same market 

price. Worth a considered look. 

MEMOTECH REPORT SHEET 

these visuals. Display control is by a TMS 
9918 chip. 

With the virtual text and graphics 
screens which one can set up on the MTX, 
it is possible to switch between textual and 
display material under simple program 
control. Contributing to this ease of inter- 
action is the built-in text handling lan- 
guage NODDY which is also accessed 
from BASIC. This language operates via 
virtual text screens, treated as pages which 
can be called by simple NODDY com- 
mands. Possible applications would in- 
clude programmed learning material, 
providing text in accordance with re- 
sponse. 

There is also the option of changing the 
character font to various foreign language 
alphabets. 

Sound 
Sound capabilities are amongst the best 
around at the moment. The chip used is the 
74689A (three tone channels and one 
noise), as used in the BBC machine, but 
MTX BASIC lacks the ENVELOPE 
command. However, programming sound is 
far easier than with such computers as the 
Commodore 64, which has the more power- 
ful SID chip, but a weak interpreter. 

Envelopes may be implemented on the 
MTX, using normal BASIC commands. 
There are two SOUND commands, one 

Processor 

Clock 

ROM 

RAM 

Video RAM 

Languages 

Keyboard 

Display 

Z80A 

4 MHz 

24K 

32K (MTX-500), 64K (MTX-512) 

16K (does not rob user RAM) 

MTX-BASIC (with MTX graphics) 
NODDY (11 -command, easy -learn language) 
Z80 Assembler 

79 keys, numeric keypad and eight function keys 

24 lines of 40 characters 
Up to 16 colours 
Up to 32 sprite characters 

110 Cassette port (2400 baud max speed) 
Parallel VO port 
Two joystick ports 
Audio output 
Composite video output 
RF output (for TV set) 
ROM cartridge port 
Centronics printer port 

Options Communications board (two RS232 ports). 'Oxford Ring' links up to 255 units. 

PASCAL and NE WORD (W -P) on ROM (for MTX-512) 
80 -column colour card 
RAM expansion to 512K 
Floppy disk systems: single and twin 500K drives (CP/M, with 80 -column colour card, 

NE WORD and SUPERCALC) 
Hard disk system: 10, 20 or 32 Megabytes 
Silicon disk: 256K RAM that operates as a super fast disk 

Price: MTX-500: $699 (32K) 
MTX-512: S849 (64K) 

Supplier Interfaceware, PO Box 214, Lindfield NSW 2070. (02)46-4374. 
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with the three parameters of channel, fre- 
quency and volume which is useful for 
slotting any bursts of tone into games pro- 
grams, for example. 

The other command has seven parame- 
ters, the additional ones being frequency 
and volume gradients, plus duration and 
chaining. With this very functional com- 
mand and a bit of arithmetic, one may 
easily string an envelope together. Having 
recently purchased a piano -type keyboard, 
I am currently working on having the 
MTX work as a fully programmable syn- 
thesiser. 

Since some of the parameter ranges 
mentioned in the manual seem to be in 
error. a hit of experimentation is worth 
trying whcn using these commands. 

Probably the aspect of the MTX that 
most qualifies it for criticism is the BASIC 
interpreter. being a somewhat primitive 
implementation using "LET" in its assign- 
ment statements. The number of com- 
mands is also rather meagre, (except in 
the area of graphics), when compared with 
common benchmarks such as Tandy's Ex- 
tended Colour BASIC or the regular Mi- 
crosoft implementation. One command 
sorely missed is line renumbering. How- 
ever, a useful programming facility is that 
the user has the option of entering ab- 
breviated versions of commands. Using 
Memotech's example: 
Comes up as if x = 5 t.g.500 

IFX=5 THEN GOTO5(H) 

Manual 
The "BASIC Tutor, Reference & Opera- 
tor's Manual'. has a very adequate techni- 
cal description and explanation for the use 
of graphics and sound commands but 
tends to he insubstantial as the claimed 
"BASIC tutor". The first mistake was 
probably in the concept of a "combine 
everything" book rather than segmenting 
the various sections of the title between 
three different covers. 

By splitting into sections. the task of re- 
vising (or even scrapping and rewriting) 
various areas would have been made easi- 
er, to the user's ultimate benefit. This 
manual does need a rewrite, with more in- 
formation required on those areas where 
the programmer can take advantage of the 
machine's obvious strengths. 

For a start. there should he a section on 

utilising the ROM subroutines and ma- 
terial on directly accessing video RAM 
from BASIC. Since an emphasis of design 
has been ease of assembly language pro- 
gramming via BASIC, it seems a little 
shortsighted not to have provided exten- 
sive documentation for its use. But then, 
manuals with most machines are a whole 
lot worse. 

Nevertheless, it is reassuring to see that 
in the various UK computer magazines, a 
substantial amount of independant writing 
on the Memotech by authors such as 
Keith Hook (eg: in Personal Computing 
News) has already appeared. 

A significant factor in buying a com- 
puter should be the quantity of backup lit- 
erature available and articles by such eru- 
dite and knowledgeable writers as Hook 
arc an important aid in getting the most 
out of any computer. Much of the ageing 
BBC computer's success has been due to 
the enormous numbers of books and 
magazine articles that it has inspired. This 
can he an important aid in getting the 
most out of any computer. Much of the 
ageing BBC computer's success has been 
due to the enormous numbers of hooks 
and magazine articles that it has inspired. 
This can he thought of as one example of 
the importance of software in choosing a 
computer. It is this factor (as well as its 
powerful BASIC) which keeps the BBC 
from sliding into overpriced obsolescence. 

The aforementioned BBC BASIC is a 
dialect that Acorn wrote for its BBC ma- 
chine which provides an element of struc- 
ture and facilities not so far equalled else- 
where in this language. Unfortunately, the 
BBC is currently somewhat overpriced, 
particularly in Australia. 

Since assembler operates many times 
faster than BASIC, it is an essential for 
use with any fast-moving display. Obvious- 
ly. this immediately means games to most 
of you. hut applications graphics that plot 
anything on the screen in a slow, laborious 
fashion have limitations. (Ever seen an 
Apple circuit -drawing program in action? 
Take your sandwiches). 

Black mark to Memotech for not follow- 
ing that same route as Acorn and putting 
a large effort into BASIC interpreter 
development rather than only relying on 
CP'M to provide the wherewithal. It is in- 
teresting to note that Ian Sinclair. the fa- 

MTX5rl2 
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mous Clive's brother, has already added 
the Memotech to his range of introductory 
books on computer programming. 

For the serious 
For all the inadequacies of the BASIC, 
the facilities available for the serious ma- 
chine -level programmer are second to 
none. It is possible to incorporate assem- 
bly language subroutines into BASIC pro- 
grams by just typing: 

ASSEM <línenumber> 
at the appropriate stage, keying in the 
necessary code, and returning to BASIC 
at the next line. 

For debugging purposes there is access 
to memory locations and registers via the 
PANEL command, which also incorpo- 
rates a disassembler to translate the ma- 
chine code into assembly language. Thus, 
one is able to write a program just one 
level away from machine code, assemble 
it, and check its operation by single -step- 
ping through each instruction, viewing the 
effect on registers and memory as you go. 

It is probably as a splendid graphics ma- 
chine with a powerful built-in assembler 
that the Memotech achieves top rating 
over many another computer in the under - 
$800 price range. 

One problem encountered, for which 
clarification is being sought from Memo - 
tech, is that commands for locating code 
at particular memory locations do not 
seem to operate as the manual states. 

The Memotech, because of its many an- 
cillary facilities such as the Assembler and 
the PANEL instruction. plus its capacity 
to be expanded to a full CP/M system, can 
he recommended to the serious (ie: ma- 
chine code) neophyte programmer, as well 
as the businessman looking for a versatile, 
innovative system. 

It is more state-of-the-art as an 8 -bit 
machine than its somewhat cheaper com- 
petitors, such as the Commodore 64. 
Tandy Colour Computer or the Atari 
800XL. It is potentially more powerful 
than those of its competitors with vaguely - 
defined limitations of compatibility- such 
as the pseudo -Apple Dick Smith CAT (ie: 
which Apple software will it run, like Zar- 
dex. and what accessories does it need to 
do it?). 

Those in the computer marketing game 
who are ever ready to push the latest 
N -hit microprocessor would generally 
prefer that the customer forget the adage 
"software first. hardware second". How- 
ever. CP/M. Apple and to a lesser extent 
Tandy. Atari and Commodore. are the 
most prolific sources of applications soft- 
ware (and textbook backup) for those who 
would have their computer perform useful 
functions. without extended forays into 
obscure and difficult programming. 

Until the IBMs and look -alike challeng- 
ers. as well as MSX BASIC machines such 
as the Spectravideo. have been around for 
two or three years. they will have a mea- 
sure of difficulty in competing with CP/NI 
for breadth of available software. 
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. C , 

Pascal and beyond 
Although the BASIC leaves something to 
be desired, Memotech has a Pascal option. 
This language, for the past ten years, has 
been the darling of academics who have 
been saying (and saying and saying) that it 
was the coming innovation that would 
sweep all other languages away. Since 
Mcmotech's implementation has only re- 
cently become available I have not had 
the opportunity to investigate it; hopefully 
it compensates for certain of BASIC's 
weaknesses. 

Memotech's Pascal comes in a ROM 
pack. as does their FORTH. Because 
RAM can be slotted into page zero and 
the ROM can be extended, it is possible 
that independant software designers will 
supplement the interpreter with tape or 
disk languages similar to Simon's and BC 
BASIC available for the Commodore 64. 

Hardware aspects 
The keyboard is of a very high standard, 
set in a compact aluminium assembly 
which has the appearance of a professional 
terminal, similar to those appearing in so 
many offices these days. 

Apart from its pleasing appearance, the 
black, satin finish has the practical spinoff 
of a greater heat radiation coefficient, re- 
sulting in more efficient cooling. assisted 
by the aluminium construction. 

The MTX is so light and compact that it 
could almost double as a portable termi- 
nal, although the length somewhat pre- 
cludes this. 

A most annoying fault encountered on 
my particular machine is that certain keys 
have a degree of bounce if not hit careful- 
ly. Thus, "O" as in "LOAD" produces 
displays such as "LOOAD" or 
"LOOOAD", resulting in extra effort and 
concentration being required at the key- 
board. Probably this could be eliminated 
by POKEing a location in RAM to extend 
the time interval between which the keys 
are strobed, but such information is not 
easily available. In other respects the key- 
board sets a standard that other manufac- 
turers should certainly follow, convenience 
being of the first order, with divisions of 
alphanumeric. eight function keys plus a 
numeric keypad with shifted screen editing 
functions. 

Interfacing to the real world is provided 
by several ports; although RS232 is not 
built in as standard, the communications 
hoard option provides two of these and is 
fairly inexpensive. 

There'are two joystick ports which are 
wired to the Atari standard; printer con- 
nection is via a Centronics port. 

There is an independant audio output 
for connection to a sound system. 

One can view on either a TV or a moni- 
tor. the latter being via composite video 
signal; both arc easy to read on the 40 -col- 
umn display. RGB output is an option 
which comes with the 7+0 -column hoard 
(1(x) UK). 

COMPUTER REVIEW 

MEMOTECH BASIC 

Command words 

INPUT ATTR BAUD ELSE 
LIST COLOUR CLOCK STEP 
LOAD ADJSPR INK CSR 
PRINT MVSPR PAPER DIM 
OUT SPRITE EDIT GOSUB 
POKE CTLSPR GOTO LLIST 
READ NODE IF NEW 
SOUND GENPAT LET ON 
PLOT RANGLE LPRINT PANEL 
CODE WINDOW NEXT RETURN 
OFF RESTORE NODDY SAVE 
TO SELECT PLOD DRAW 
REM EDITOR PAUSE FKEY 
CLS DSI RAND THEN 
ASSEMBLE AANGLE RUN CONT 
AUTO SNDBUF STOP CLEAR 
VS ARC VERIFY DATA 
CRVS LINE CIRCLE FOR 

Operands 

+ / > <_ 
- T < <> 

= >= 

Functions 

AND ASC PI SQR 
ABS RND OR USR 
EXP NOT ATN LEN 
SGN COS LN MOD 
TAN INT SIN 
VAL PEEK INP 

Strings 

CHR$ RIGHTS TIMES 
LEFT$ INKEY$ GREAD$ 
MID$ STR$ SPK$ 

The MTX character set 

Aside from the normal character set, the MTX-500 provides fonts for all the special 
letters and accents used in: English, American, French, German, Swedish and 
Spanish. However, there is a corresponding loss of certain mathematical and 
punctuation symbols. 

Provision exists for mounting the com- 
munications hoard and an extension RAM 
inside the MTX keyboard chassis Options 
such as the 80 -column hoard would nor- 
mally mount within the disk drive cage. A 
light pen input is also available on this 
particular hoard. 

Further embellishing the mooted role of 
terminal is the "Node/Ring System" op- 
tion which is only briefly detailed in litera- 
ture accompanying my own machine. 
Modems and driving software should 
shortly he available and thus the MTX has 
prospective applications in office or educa- 
tional networks, as well as providing com- 
munications access. 

The price of the Memotech in Australia 
is about 35% higher than its UK pound 
equivalent. Not much when freight. duty/ 
tax and the provision of local hack -up is 
taken into account. Thus the Memotech 
price structure here can he seen to he a 
very fair one. Although the full CP/M sys- 
tem is not cheaper than equivalent Asian 
equipment. the MTX has already estab- 
lished a position in terms of the literature 
available: obviously it will still he around 
in two or three years when many of its 
competitors arc hut a memory. 

For a machine costing not much more 
than half the BBC. the MTX packs a lot 
of clout. 
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MAIL ORDER MAIL ORDER MAIL ORDER 

RITRONICS WHOLESALE PTY LTD 
COMPUTER PAPER 9" x 11" 2000 SHEETS $29.50 + TAX A BOX. 

1st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 Telex AA 38897 
BULK DISCOUNTS AVAILABLE 

YOU WILL NEVER HAVE TO PAY FULL PRICE FOR COMPONENTS AGAIN 
Wholesalers, Retailers, DEMs Please ring or telex for quotes. 

MAIL ORDER TO P.O. BOX 235. NORTHCOTE 3070. 

M4851 500K 5260 tax 
M2896-63 THE MITSUBISHI RANGE OF DIS, DRIVES 
Samline 8" Disk Drive. Double Sided. Double Density No AC Power required. 3ms track to 

track. 1 6 mbytes unformatted, 77 track side 10° bit soft error rate 
5525 lax Box & Power supply to suit 5105 + tax 

M2894 
Standard size 8" drive. Double sides. double density. 3ms track to track access. 1 6 
mbytes unformatted, 77 track side, 10 bit soft error rate. 

5525 tax Box E. Powk. supply 5105 + tax 
M4854 
Slimline 5'." disk drive. Double sides. double density. 96 track inch. 9621 bits'inch. 1.6 
mbytes unformatted. 3ms track to track access. 77 track side 

$325 + tax. Box 8 Power supply 575 + tax 
M4853 
Slimline 5'." disk drive Double sides. double density. 1 mbyte unformatted. 3ms track to 
track. 80 track side. 5922 hits inch. Steel band dove system 

5295+ tax. Box A Power supply 575 + tax 

LINEAR REGULATORS 
UA309KC 
UA317KC 
UA317UC 
UA494PC 
UA723PC 
LM396K 
UA7805KC 
UA7B05UC 
UA7808UC 
UA7812KC 
UA7812UC 
UA7815KC 
UA7815UC 
UA7818KC 
UA78I8UC 
UA7824KC 
UA7824UC 
UA78L05AWC 
UA78L12AWC 
UA78S40DC 
UA790SKC 
UA7905UC 
UA7908KC 
UA7908UC 
UA7912KC 
UA7912UC 
UA7915KC 
UA7915UC 

2N3055 
1 40 BU126 
195 BU326 
120 BUx80 
2 60 2N3771 
0 50 2N3772 

15 00 2N3773 
120 FND500 
0 60 FND507 
060 MAN74A 
120 MAN72A 
0 50 4528 

1 20 4533 
0 50 BDV64B 
100 BDV65B 
0 60 A0149 
120 2SK134 
060 2$J49 
0 27 W02 
027 W04 
3 50 155401 
1 20 I55404 
0 60 BC547 
120 BC548 
0 50 BC549 
1 20 C122D 
060 SC141D 
120 BU208 
0 50 

TRANSISTORS 1771 
BD139 0 23 1791 
80140 0 23 1793 
MJ802 3 40 Z80 CPU 

0 60 
140 
2 Of 

3 
3 50 
3 50 
3 50 

In 

1 90 
g0 6800 

6802 

Ú 6809 

2 50 6821 

ZBOA CPU 
Z.BOpTC 
i80A CTC 

80 Pl O 

2808 P10 
280 510 
2BOA Sto 

2 50 6840 

1 50 6845 
6850 
8212 
8216 
8224 
8255 
8155 
1011 
1016 
4017 
4023 

.r u 
3 50 
0 20 
0 25 
010 
u i2 

0 08 
0 08 
0 08 
0 65 
0 yo 4040 

4051 

MEMORY 4066 
4081 

HYBRID REGULATORS SPECIALS 44511 

SH1605 5950 
27 

7520 

SH323C 3ASV 52 
5C 

C1 6 CMOS PROM 59 50 74LS0 

UA78H05SC SASv 55 902. 
C32 CMOS PROM 5°; SC 7415044 

UA78H12SC 5Al2V 
56725 20x8 RAM 5 50 741514 

55 902716 SOON$ 
UA78HGSC 5A variable 55 902732 45055 
UA79HGSC º'^ 1.'1764 450NS 
UA78P05SC 5A10V 5111004164 15014S 

4 50 741$30 
5 50 -41532 
7 00 741547 
7 00 741$90 

per 100 C 6 50 741$161 
27128 29 00 r tax 7415240 

14 00 741$244 

15 00 741$245 
15 00 741.5366 
32 10 7415367 

HI TFCÑN LOGY 
PRODUCTS AND 

EX PERI 
53 60 

53 20 

53 95 
52 90 
$3 40 

58 00 
51000 

33 SC 

55 90 
51060 
S2 50 
53 50 
56 90 
51 75 
51 50 
52 20 
52 50 
32 SC 
54.90 
S0 20 
SO45 
SO 50 
SO 40 

5045 
50 52 
SO 49 

50 50 
50 50 
SO 80 
50 55 
50.30 
S0.30 
S0.30 
SO30 
$0 30 
SO 34 

SO 26 
50 33 
51 00 
51.50 
51 50 
50 45 
50 40 

SCOTCHCAL RANGE OF PHOTOSENSITIVE 

8001 
8001 
8005 
8005 
8009 
8009 
8007 
8007 
8011 
8013 
8015 
8016 
8018 
8500 
8500 
3900 

Red on Aluminium 
Red on Aluminium 
Black on Aluminium 
Black on Aluminium 
Blue on Aluminium 
Blue on Aluminium 
Reversing Film 
Reversing Film 
Red On White Plastic 
Black on Yellow Plastic 
Black on White Plastic 
Blue on While Plastic 
Green on White Plastic 

1 Litre Developer 
250mi Developer 
Scotch Clear Finish 

PRODUCTS. 
250mm a 300mm 
300mm a 600mm 
250mm x 300mm 
300mm It 600mm 
250mm x 300mm 
300mm a 600mm 
250mm x 300mm 
300mm x 600mm 
250mm x 300mm 
250mm x 300mm 
250mm x 300mm 
250mm x 300mm 
250mm x 300mm 

368gm Aerosol 

Per Sheet 

$6 50 
2. 

5611 6 50 
51000 
56 50 
Pew 
5 4 00 
S 8 50 

Per Bo. 
$45 00(105') 
$48 OOlnshl 
545 001 Oshl 
$48 00 r' sol 
$4500 'Osnl 
548 00 ,Ssnl 
DIt 501105h) 

^ ^n ISshl 
$48 00 1.001 
$48 00 1105h) 
$4800 irOsnl 
548 00 1105W 
$48 00 it Osnl 

59 00 pr. ;,ante 
52 50 per bottle 
51000 per. an 

All prices plus Sales Tax Dealer and Trade inquiries welcome. 
Please note full range of products are available on order. 
Please contact Peter Jones on (03) 489 7099 for further information 

MD525-01 
MD525-10 
MD525-16 
MD550.01 
MD550-1 0 
MD550.16 
MD577-01 
MD577.10 
MD577.16 
MD557-01 
MD557-16 

THIS MONTH'S SPECIALS 
1-9 10+ 

C NICADS 3.50 3.30 
D NICADS 7.90 7.00 

GREAT FLOPPY DISCOUNTS 
VERBATIM DISCS 
5 YEAR DATALIFE OURANTEE 

Single Sided, Double Density 
SSDD 10 Sectors 40 Tracks 
SSDD 16 Sectors 40 Tracks 
Double Sided. Double Density 
DSDD 10 Sectors 40 Tracks 
DSDD 16 Sectors 40 Tracks 
SSDD Soft Sect 80 Tracks 
SSDD 10 Sectors 80 Tracks 
SSDD 16 Sectors 80 Tracks 
DSDD Soft Sect 80 Tracks 
DSDD 16 Sectors 80 Tracks 

8" VERBATIM 
FD32.1000 Single Sided, Single Density 
FD32.8000 Single Sided. Double Density 
FD32.9000 SSDD Critically Certified 
FD34.1000 Single Sided. Single Density 
FD34.8000 Single Sided, Double Density 
FD 10.4008 Double Sided, Single Density 
FD 10-4015 Double Sided. Single Density 
FD10.4026 Double Sided, Single Density 
FF32.2000 SD FLIPPY FLOPPY 
FF34.2000 SD FLIPPY FLOPPY 
DD32-4000 Double Sided, Double Density 
DD34-4001 Double Sided, Double Density 
15334-4008 Double Sided, Double Density 
DD34-4016 Double Sided, Double Density 
DD34-4026 Double Sided, Double Density 

Single Disc Packs 10% Extra 
ALL PRICES +20% S.T. 

soft sectored 

hard sectored 

soft sectored 

hard sectored 

DIRECT IMPORT RESISTORS 
V4W Carbon Film E12 Values 

per hundred 
50c 100 

VriW Metal Film E24 Values 
per hundred 

51 50 100 

1W Carbon E12 Values 
per hundred 

53 00 100 

RITRON 

per thousand 
54 00 1000 

per thousand 
$13 1000 

per thousand 
$28 00 1000 

Per Box 
of10 

527 50 
S35.00 
535.00 

1 $41.00 
$41.00 
541.00 

. $41.00 
$47.00 
$47.00 
$43.00 
$43.00 

$33.00 
$54.00 
$53.00 
$31.00 
$51.00 
$59.00 
559.00 
559.00 
562.00 
$62.00 
$53.00 
$41.00 
$41.00 
$41.00 
$41.00 

'Low Price 'High Quality '12 Months Warranty 

Dual Trace Oscilloscopes p --ED 

Model 
OS -645 
15KV 
45 MHz 
8 
1mV/div 

[L 
I :,. t o-Ir _ i. 

, I r. r1 aiie¡ -= r 
- 

COMPLETE MODEL RANGE SPECIFICATION CHART: 
SIG TRIG 

MODEL SCREEN SENS DEL DEL B'WIDTH 
645 150mm 1mV Y Y 45MHz 
620 150mm 5mV N N 20MHz 
615S 95min 5mV N N 15MHz 

POINTS TO REMEMBER: 
Ex Stock 
12 Month Warranty 
High Duality Components 

T'BASE 
0 2uS 0 SSdiv 
0 5uS 0 5Sdiv 
0 5uS 0 5Sdiv 

TAX CAT 
EXEMPT NO. 
5895.00 012110 
5425.00 012105 
5615.00 012100 

Direct Import 
Flat Face Internal Graticule Screen 
On View at our 2 Stores 
Our Eighth Year of Business 

ALL PRICES PLUS 20% TAX. TRANSISTORS PLUS 32.5% TAX. 
MIN POST $3.00 Heavy Items Extra 

FAIRCHILD DISTRIBUTORS. 

RITRONICS WHOLESALE PTY LTD 
MAIL ORDER to PO Box 235, Northcote 3070 Victoria. Minimum MAIL ORDER $20.00 
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MAIL ORDER MAIL ORDER MAIL ORDER 
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Introducing 
MEMOTECN MEMOTECFi 

the 
SERIES 

AWorld 
Apart from 
the Ordinary. 

48K (MTX500), 80K (MTX512), 
EXPANDABLE TO 512K RAM 
Take a close look at the MTX 512 and MTX 500; which 
begins with the sleek black metal housing, the design 
is elegant in its simplicity. Remarkable for the power 
and complexity it represents. 
MTX 512, 64K. MTX 500, 32K. USER RAM built in, 
with total expansion to 512K. And that doesn't 
include 16K of dedicated VIDEO RAM. 
Speaking of video, the MTX starts off where other 
micros end up. Vivid screen capabilities with 
256 x 192 pixels interference free high reolution 
graphics. 16 brilliant colours and 32 programmable 
sprites. Also the MTX has 8 separate definable 
windows on the world. Thus, you can manipulate 
spread sheets on the MTX and see the impact of 
changing variables in graphics at the same time. 
Far from ordinary as well are the built-in system 
outputs that come standard on the MTX. The 
Centronics parallel printer port. the two 
industry -standard joystick ports. The uncommitted 
parallel I/O port. The Cassette port with 2400 baud. 
Separate TV and Video Monitor Ports. The 4 channel 
sound hi-fi output. Plus a ROM cartridge port, 
optional twin RS232 ports on communications board. 

d.n 
vr. VT. 

s s 
INTERACTIVE LANGUAGES AND 
ROUTINES - A LOOK AT THE WAY 
ALL MICROS WILL ONE DAY 

PERFORM. 
With the MTX, you can create and manipulate programs 
using four different languages interactively through the 
FRONT PANEL DISPLAY. 
Housed in the MTX's 24K ROM is MTX BASIC "Extended 
Basic", MTX GRAPHICS, MTX NODDY an 11 -command 
"Easy Learn" Language for children, ie "LOGO" and 
MTX Assembler, enabling programming in assembly 
language. Assembler/Disassembler tied to basic provides 
keyboard access to Z80 CPU STORAGE locations memory 
and program PASCAL FORTH are also available in ROM 
packs. 

or. . Mr 

f .Ye. FLIX 
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Also, a numeric keypad, eight 
dual function keys. 

Abbreviated basic commands, 
built-in Syntax verifier. 

Automatic cursor -honing to 
errors, auto -line numbering 

and automatic scrolling. 

The 160 MEGABYTE CONNECTION. 
Unbelievable expandability. Z80A Processor running 

at 4MHZ. FDX Floppy disk system single and twin 
500K disk drives operates in CPM 80 Version 2.2 MDX 

HARD DISK system, 10, 20 or 32 Megabytes. SDX 
SILICON DISK (256K). Dramatically increases the 

efficiency of proven eight bit CP/M SOFTWARE to the 
speed of 16/32 BIT SOFTWARE levels and greatly 

reduces disk wear. 
SYSTEM provides up to 160 Megabytes of storage 

capacity via twin RS 232 C. NODE Software and 
OXFORD RING Communications Network which links 

255 units. 

WORD PROCESSING PACKAGE 
FROM ONLY $1,199 (EX. TAX) 

The package includes A MEMOTECH MTX 512. The 
powerful NEW WORD (TM) Professional word 

processing software in ROM CARTRIDGE PLUS A 
correspondence quality printer, exceptional value. 

A LOOK AT THE PRICE 
There is one simple Equation for pricing, the more the 

engineering, the lower the cost. 

MTX 500 (48K) ONLY $616.00 (Ex. Tax) 
MTX 512 (80K) ONLY $745.00 (Ex. Tax) 

SOFTWARE FROM ONLY $19.95 

Make no mistake. When you turn this page, you'll be 
returning to a world very different from this one. A world 

in which all microcomputers will suddenly seem very 
ordinary. 

For more information and the location of 15 
your nearest dealer,cóntact- interface` 

P.O. Box 214, LINDFIELD, NSW 2070 
or PHONE (02) 46-4374, 

the sole Australian distributor for MEMOTECH. 
DEALER ENQUIRIES WELCOME. 

SERVICE NATIONWIDE 



1. 

IT HAS LONG been a fascination of mine 
identifying computer owners by the envi- 
ronment they program (or `hack') in and by 
the personality traits they exhibit in said 
environment. 

On a recent visit to a nearby system, the 
decaying stench of week-old pizzas and sala- 
mi -soaked carpet revealed to me a true pur- 
veyor of the age-old belief that computing 
precedes all evils. Interesting to note was the 
chaste state of the hardware - sparkling 
clean with listings well filed and disks 
locked with labels (gasp!) updated. Exhibit- 
ing startling contrasts of personality, we 
shall label this individual "Real Program- 
mer, Class I", or simply, RPI (to employ 
the acronym form, of which computer peo- 
ple are so fond). 

Near RP I I found a hacker of a different 
nature. Given to arguing a lot, this type, in 
order to save money, has his system talking 
via jam tins and wet string over the back 
fence at 50 baud to a like soul. This individ- 
ual is totally different and can only be 
labelled a 'Hacker, Class I'. A classic case, 
where hardware is unimportant so long as it 
works and the disks can't be seen through. 
He has an introverted nature and won't 
even speak to the dog lest it asked him a 
question. But at the keyboard - a whiz! 
His environment is unique. To minimize 
labour, every peripheral is stacked on top of 
the other in a room that makes the average 
broom closet look huge. It is specifically 
designed to house a system and a person. 
No more. It has about ten locks on the 
paper -thin door as a safeguard against pira- 
cy. The floor is a myriad of old listings, 
supposedly in a logical order on the Coke - 
stained carpet, now impossible to see under 
the pile of footworn paper. The H l writes 
machine code at a huge rate, completing a 
program in two hours flat (regardless of its 
complexity) and prefers to debug it months 
later. The software he has sold is never 
pirated and pays for a box of disks a year. 
He never smokes or drinks and drives other 
hackers to suicide with his never- 
ending borrowing of their magazines. 

H l and RP1 types have only one thing in 
common: they wear T-shirts! 

Well -dressed hackers are different. Their 
system room has a floor unstained but lit- 

tered with shirts, pants, ties, socks and 
shoes, invariably strewn over a floor heating 
vent. The room is normally huge and the air 
cold. Such individuals crave money and talk 
of very little else. They can be observed 
sleeping in computer club meetings pre- 
tending to be waiting for someone to 
employ them on a consulting basis. They 

normally have pagers which they beep to 
check if they still work. We shall call this 
Herbert:`Dressing Programmer, Class 1'. 

The DPI is often confused with the DP2, 
a man of achieved ambition who also sleeps 
in strange places. DP2 actually knows things 
and people. He has a pager which is turned 
off when he dozes through a monologue. 
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DP1 types emulate DP2 and many clashes 
occur which the DPI always loses, causing 
DP1 to move to yet another computer club 
with his wealth of sleeping knowledge. 

A 'Real Programmer, Class 2' never goes 
to club meetings. He smokes incessantly, 
wears ties when asked and holed T-shirts 
when dress is unspecified. The RP2 has a 

N2, 

Do you know a 'Hacker, Class 1'? 
How about a 'Dressing Programmer, Class 2'? 

How do you become a 'Real Programmer/Hacker, Mark 3'? 
Here's a humorous look at 

the various 'classes' 
of that modern phenomenon - the computer nut! 

similar system room to the RPI, with nota- 
ble exceptions. Primarily, there is a closed 
window, shuttered, inadequate ventilation 
and a constant pall of smoke in the room. 
An RP2's cigarette butts are balanced on 
the table. An RP2 types gently. Finances 
are dedicated to the system alone, which 
grows internally to mammoth proportions. 

r-, 

Nigel Leith 

The RP2 enjoys scrapes with the RPI, ques- 
tions a HI until he cries, wakes up a DPI 
with an illogical statement which the DPI 
invariably agrees with, and ignores the DP2 
for pure satisfaction. RP2s are rarely 
sighted as they mainly talk by phone and 
communicate via modem. When sighted 
they size up the second party until catego- 
rised and take the appropriate action. 

An RP2 can be approached by a 'Hacker, 
Mark 2'. The H2 is a nondescript soul who 
has been writing code since diaper days. 
The H2 has a neat room, normally his bed- 
room, with disks in a magnetic eraser safe 
should people decide to steal software. He 
knows all systems, from their clock speed to 
what type of casters they have, and is a mine 
of information with low morals. Where the 
HI tries to break into computer systems 
which are well -documented and publicised 
via a cheap modem, the H2 backcharges 
OTC 'phone bills to an Australian system 
previously broken into with a second auto - 
dial modem attached to a remote node on 
the system which the engineers forgot to 
detach. The H2 normally has a good night 
when crossing the Pacific many times and 
closing his system down with all the used 
systems sending random data to each other 
and tying up all outside callers. 

The H2 scoffs at all and regards any- 
body's software as public domain because 
he could write better code anyway. An RP2 
is intimidated by an H2 and avoids the 

_haunting hacker like the plague. Upon con- 
frontation, the H2 downgrades the RP2 
whilst the latter, exercising a superior wit, 
attacks all comments with a barbed tongue. 
An RP2 and a H2 ¿illy only against DPI 
types who unwittingly engage in futile con- 
versations on expertise. After such talks, 
both the H2 and the RP2 leave the room in 
uncontrollable fits of laughter. 

The H2 is normally morally bankrupt, 
untidy and unkempt. You'll find Coca-Cola 
bottles and glasses around the keyboard. 
The H2 prefers tea to coffee. The H2 enjoys 
$2 dinners and doesn't smoke or drink 
much. The H2 is often confused with the 
hybrid 'Real Programmer/Hacker, Mark 3'. 

The RPH3 is just as lunatic as the 1i2 in 
wit and nature, lapses between HI introver- 
sion and H2 extroversion on occasions and 
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KNOW --YOUR COMPUTER NUT. 

drinks like a drought-striken fish. The 
RPH3 has flashes of inspiration which lead 
to six month -long programming stints which 
occasionally get finished. The unfinished 
code alone is masterful. The RPH3 is 
unconcerned with his day job and normally 
dedicates funds evenly between hardware 
and wide-ranging alcoholic delights, from 
apricot wine to diluted methylated spirits. 

The RPH3's environment is readily 
recognised by a glistening, well -lit computer 
bench, a huge armchair in front of the 
detachable keyboard and a dull light in a 

corner overlooking a dusty science fiction 
novel. 

The RPH3 mutilates his alarm clock 
every morning with great gusto and repairs 
it by night. On forgetting to set the clock he 
destroys it anyway for not waking him up. 
The H2 and RPH3 enjoy destruction and 
when seen together should be avoided, 
unless the observer is of a similar status. 
They intimidate Hls, outrage RP1s, reduce 
DP1s to tears, frustrate DP2s, force RP2s to 
violent acts and send all normal citizens into 
uncontrollable fits of depression and anger. 

The RPH3 is only seen by visitation, 
voids clubs and burns magazines. The 
RPH3 enjoys music, food and Big M calen- 
dars almost as much as sleeping off hang- 
overs. When programming, the RPH3 can 
carry on a conversation, change a tape, 

drink and type simultaneously - with only 
a slight pause to top up his glass. When 
sleeping the RPH3 swears and/or rips 
sheets. When drunk, the RPH3 keeps typ- 
ing, the phonetics of his typing matching 
perfectly his manner of speech. Socially, the 
RPH3 is a spectators' sport only. This indi- 
vidual ignores politics, events, newspapers, 
radio, comments, womens' faces, hygiene 
and socks. He is only affected by Hari - 
Krishna, Jehovas Witness, Salvation Army, 
Avon or Red Cross doorknockers. These 
force him to put on dark glasses, ear muffs 
and an overcoat in order to act blind, deaf 
and dumb. The knockers give up in fury as 
he mumbles about fruit bottling from 
behind the fly screen door. 

One can only wonder about computing's 
effect upon society. Could we be creating a 
new strain of human or were they here all 
the time waiting for technology to catch up 
to them? (Radio amateurs preceded them 

. Ed.) 
In possible further articles more won- 

drous types of computing people will be 
revealed. But for the time being, I trust this 
guide will be of some use to those confused 
souls still trying to identify people in the 
world of computing. 

Eccentricity makes the world go around, 
or so they say. Computing must keep the 
mice running up the treadmill. 

Computer Book Now's your chance! For 1 MONTH ONLY, we've 
slashed prices on a great selection of computer 
books. Top -selling titles ... now at rock -bottom Clearance prices! You'll have to be quick, though - specials 

apply only during August 1984. Order now. 

INTRODUCTION TO PASCAL, INCLUDING 
UCSD PASCAL 

KX113A- Was $26.95 NOW $20.00 
For both beginners and experienced programmers, 
this book covers all aspects of Pascal, from the 
basic concepts of program development. 

THE ART OF PROGRAMMING THE ZX 
SPECTRUM 
JX395B - Was $7.95 NOW $6.50 
For beginners and seasoned programmers. Covers 
low- and high -resolution graphics, sound, moving 
graphics, PEEK and POKE and advanced graphics. 

SMALL COMPUTERS FOR THE 
SMALL BUSINESSMAN 
LX240A - Was $27.95 NOW $22.95 
How and where to shop for a computer successful- 
ly; what to expect their computer to do for them; 
how to select software; whether or not to use a 
consultant; how to introduce the computer to the 
staff and how much computer is necessary. 

MOSTLY BASIC: APPLICATIONS FOR 
YOUR TRS-80 - BOOK 1 

KX204P - Was $19.25 NOW $15.95 
28 ready -to -use BASIC programs which are 
completely tested and debugged. Programs include 
a telephone dialler, digital stopwatch, spelling test, 
house buying guide, gas mileage, and others. 
Complete with explanations of each program, sam- 
ple runs, and complete program listing. 
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Limited Stocks 
INSIDE BASIC GAMES 
KX189A - Was $19.95 NOW $15.95 
The medium of games teaches readers how to de- 
sign error -free, Interactive BASIC programs. Rules, 
algorithms and coding differences for the PET, 
Apple II and TRS-80 are also included. 

APPLE BASIC 

KX212H-Was $19.25 NOW $16.95 
This book gives the beginner a thorough introduc- 
tion to BASIC programming on an Apple computer, 
and covers all programming areas - 
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Simply fill out the reply -paid card insert and send to: 

ETI Book Sales, 
140 Joynton Ave, -Waterloo NSW 2017 

.¡f: All phone enquiries: (02) 663-9999, ext 242 



SWIVEL BASE MONITORS FROM $179 THIS MONTH 

WHAT'S NEW AT 
ROO IRVING ELECTRONICS 

Ritron 11 Monitors are now available to increase our range of Dala Displays. They feature a unique ad- 
justable swivel base that tilts forward or back 30 degrees and Swivels right to left 60 degrees 
Technical specifications are listed below: 
SPECIFICATIONS - CRT SIZE- 12 inches nonglare 90 degree deflection INPUT SIGNAL: 1 0.2 5V p -p composite vaeo signal. INPUT IMPEDANCE Normal 75ohm, high approx 50K ohm INPUT TERMINALS: RCA phone lack RISE 
TIME AND FALL TIME: Less than 25 us VIDEO BANDWIDTH: 20 MHz ± 3dB SCANNING FREQUENCY: Horizontal, 
15 75KHz 40 5KHz Vertical 50Hz 80Hz. Horizontal Retrace Time. Approx 8 Sus. Vertical Retrace Time, Appros 800us PHOSPHORS AVAILABLE: Amber, Green. RESOLUTION: Centre. 1000 Lines. Corner. 800 Lines. Geometric 
distortion. 2°. or less, Linearity less than 2°m CONTROLS: Front. POWER ONrOFF, brightness contrast. Rear. V -Hold 
H -Hold. VUne, V -Size 

APPLE" COMPATIBLE DISK DRIVE 
SPECIFICATIONS 

HIGH-SPEED ACCESS_ NIGH ACCURACY POSITIONING Instead Or Mastro CAM ~honer or lead wens poserahe NO m ropec.bn metal land povtgner is adopted n the meOhansn to pos.' on the head 
RRUSNLESS DC DIRECT -DRIVE MOTOR Overt drive means that mere MHO anproper ben searing 
so the raratons In speed and Inchon-prodacng sate loader can be ei.mwated +rich avows mote, 
umnrg NeHne to be Oyer 10 000 hwus 
MOTOR CLOSED LOOP SERVO has ertecl deaces.e uo4ed as speed contra sensor n DC motto 
System w 1,1010r can run atady and accurately 
SLIM. HALF -HEIGHT DRIVE The ask carves Only alma inn O only man the Hue or convent.roV 
models 
NO CONTACT WRITE -PROTECTED SENSOR Rpto rouok. M used as mrte-peotecled sensor tt 
means ro damage long elme and good rekaMHy tor ask med. 
GENERAL SPECIFICATIONS 

t o.manem 1631112G« byte* more rte e Orq.nali 
No or tracks 40 tracks IS tracks more) 
No of sectors hack 13 to 16 sectors 
Ora` rota ton speed 300 rpm 
Track dense 48TPI 
Track to hack bra Less ban 6 magic 

AVAILABILITY: Green Phosphor in Stock $179.00 
Amber Phosophor Early March S199.00 

SCHOOL AND DEALER ENQUIRIES WELCOME 

TM 
Registered trade mark 
Apple Corporation 

$289.00 

INCLUDES 

CONTROLLER 

CARD 

BARE DRIVE & CASE 

New Silent Drives On 
The Way-Ring For A Price 

OTHER CARDS 

ALSO AVAILABLE. 

$269.00 ASK AT OUR CITY STORE. 

DO YOU NEED A CASE FOR A SINGLE BOARD COMPUTER 
This stylistic low profile case will give your system the professional look it needs This case comes Complete with an en- coded, parallel output keyboard The keyboard is in its own case attached wee coiled Connector, so It can be placed for 
maximum comfort Sit one of our new swivel monitors on top and make your system kook like it's worth thousands Cut outs are for 2 x 5'.in Stimline disk drives GREAT FOR SINGLE BOARD COMPUTERS. TERMINAL CARDS. ETC. 

CASE AND ENCODER KEYBOARD S249.00 Tax Ex S199.00 
Dimensions: 

W D H 
Box 450mm 295mm 110mm 
Box Cat. No. x11080 

NEW VIDEO MONITORS 
Get a clear honest image! 
Compute. dots and graphic 
displays net.r look ed 
better btghter, sharper 

High Resolution 
Rea ommended Dnplay Char oases; 
1920150.24 

SCH00l AND Clue eptx egrs - -... 
ni..s. ayrwPH9 l 

Hargoattr non game CRt Compact eatitr.egrrma 
Cemyy nade Front Nye. An wall 1D0.. Farro, 11-me0 
in B00 Mes centre ~Oa Sauee b Apele aro 
erne Computen (APON IS a repined rademys re Apee Corm 
dire Cpmwny Pral Green or Orange Noecey ova 40, 

111.e11 rest sbplenl arm" mach et hoe 1983 
Evert Wool Rte b June 

Green Phosphor $189 ($162 Exempt) 
Orange Phosphor $199 ($179 Exempt) 

GREAT VALUE 

Dimensions: 
w D H 

Keyboard 450mm 195mm 40 (28mm) 
K/B Cat. No. X11081 

'THE PRINTER PEOPLE' SPECIALS 
AS REVIQWER RV EA NOVEMBER a83 

THESE ARE THE REAL THING. 
NOT A CHEAP SUBSTITUTE. 

A NEW PRINTER NOW! 

CP-80/I, 
80-COLUM N 
IMPACT PRINTER 
SPECIFICATIONS 
Functional Specifications 
Printing method - Serial impact dot matrix Printing format - Alpha -numeric - 7 x 8 in 8 s 9 dot Matrix field Semhgraph.c (Character 

graphic) - 7 x 8 dot mains Bit image graphic - Vertical 8 dots parallel horizontal 640 dots serial lone 
Character size - 21 mm 10 083').W x 2 4mm 10 091-H 7 x 8 dot matrix 
Character set - 228 ASCII characters Normal and italic alpha -numeric fonts. symbols and semngraprucs 
Printing speed - 80 CPS 640 dots Imes per second 
Line feed time - approximately 200 msec at 4 23mm (1 6') line teed 
Printing direction - Normal - Bidirectional logic seeking Superscript and bit image graphics - Unidoeclonal felt to right 
Dot graphic intensity - Normal - 640 dots 190 5mm 17 5") line horizontal Compressed characters - 1 280 dots 190 5mm (7 Sin) line 

horizontal Line spacing - Normal - 4 23mm (1 6") Programmable in increments of 0 35mm (I 72") and 0 1 18mm (1 216') 
Columns line - Normal sue - 80 columns Double width - 40 columns Compressed print - 142 columns Compressed double width - 

7 t columns The above can be mixed in a lone 
Paper teed - Adjustable sprocket feed and friction teed 
Paper type - Fantod Single sheet Thickness -0 05mm 10 002') to 0 25mm (0 01") Paper width - 101 6mm (41 to 254mm (10") 
Number of copses - Original plus 3 copies by normal thickness paper 
Mechanical Specifications 
Ribbon - Cartridge ribbon (exclusive use), black 
MTBF - 5 mdl,On lines Iexclusing print head Ice) 
Print head lire - Approximately 30 million characters (replaceable) 
Dimensions - 377mm (14 B°)-W 295mm (I 1 6"1-D 125mm (4 9").H incl sprocket cover 
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NEW DELUXE 

PRINTER NOW 

SUPPLIED 

Parallel CP 80 $339.00 Serial CP80 $559.00 
2000 Sheets "Keen Edgefe Paper $39.50 

ROD IRVING ELECTRONICS Minimum P & P 53.00. Errors & omissions excepted. 
425 High St.. Northcote. Vic. 48-50 A'Beckett St.. Mello.. Vic. 

Please address tax exempt. school, wholesale and dealer enquiries 
Phone (03)4898866.(03)4898131, Mail Order Hotline (03)4811436 RITRONICS WHOLESALE 
Mail orders to P.O. Box 235 Northcote 3070 Vic. 1st floor 425 High St. Northcote 3070 (031489 7099 (03) 481 1923 

ROD IRVING ELECTRONICS 
425 High St . Northcote 3070 (031489 8866(031489 8131 
48-50 A Beckett St . Melbourne 103)347 9251 

Mall Order and Correspondence 
P O Box 235 Nottncote 3070 

To Order By Phone 

Mail Order Hotline (031 481 1436 

WIMP 9 1 

POSTAGE RATES 
51.59 99 
525-49 99 
5100.199 
55004 

52 00 
54 50 
58 00 
512 00 

510.24 99 53 50 
550-99.99 56 00 
5200-499 510 00 

(All above charges are for surface mad and some 
heavy items will vary from these rates ) 

Cert post for Orders over 5100 included free 
Reg post for orders over 5200 included tree 
Account orders from schools. govt debts public co s . gratefully accepted Min order amount 520 00 
(or a mm 55 00 accounting Gnarly will apply ) Comet Road Freight, Airmail etc are extra 
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More 

BACKin ETI November 1983 we looked at 
some of the then new games being sold for 
the Microbee. Most of them made good use 
of the computer's graphics system based on 
a programmable character generator 
(PCG). As the months rolled on many inde- 
pendent software writers learned to put the 
Microbee's PCG to good use. The result is a 

crop of new graphics games that have to be 
seen to be believed. 

All the programs reviewed this month are 
distributed by Mytek of Western Australia, 
not because they're necessarily better than 
anyone else, but because they are the ones 
that 1 could get a hold of easily. At the 
moment there's not one computer shop in 
Hobart supporting the Microbee, so what- 
ever new software comes along is either 
borrowed from someone or it arrives 
through the post. 

Before getting into the programs them- 
selves, perhaps we should briefly look at 
how the PCG works. Each location in the 
screen memory simply contains a pointer to 
some block of data that the Microbee's 
character generator accesses to make pretty 
patterns on the screen. In a normal 'Bee 
there are 1024 of these points, and the CRT 
controller chip determines the area of the 
screen for which each pointer will provide 
data. Usually there are 64 locations across 
by 16 locations down. 

Microbee has a read only memory chip 
containing the data the CRT controller 
needs to make letters, numbers, and punc- 
tuations, and this is the one accessed when 
you are typing away on the keyboard. But if 
you send to the screen memory any charac- 
ter code higher than 127, it will switch from 
the character ROM and access the PCG 
instead. The nice thing about the PCG is 

that you can record into it any character 
data you desire ... italics, inverse video 
characters, or little squiggly shapes of any 
description. 

A normal character cell is 16 dots high 
and 8 wide. This is arranged as a continuous 
series of 16 bytes, with bit 8 of the first byte 
located at the upper left hand point of the 
cell. Below it is bit 8 of the second byte, 
then hit 8 of the third, etc. 

The contents of a character cell will 
appear on the screen at any location where 
there is a pointer byte asking for it. So if the 
pointers at the screen's four corners and the 
one in the centre all contain, say 35, then 
the contents of character cell number 35 will 
appear at those 5 locations. Now the beauty 
of the PCG system is this: if you change the 
contents of cell 35, what you see at those 5. 

locations will change as well, simulta- 
neously, all five copies. So if you look at 
graphics games like kilopede for instance, 
you'll see things all over the screen changing 
in unison. 

We will refer to the above system as 16 
line graphics. But somewhere along the line 
somebody decided some interesting effects 
could he had if there were more than 1024 
different locations to play with. So they 
changed the system to allow 2048 screen 
locations, 64 wide by 32 high. But with the 
number of dots remaining the same cell 
could only he eight dots high instead of 16. 
The extra screen memory was already in the 
Microbee. virtually unused, so all that was 
needed was to reprogram the CRT control- 
ler chip to the new standards. We'll call this 
alternative system '32 -line' graphics. 

The only real problem with 32 -line graph- 
ics is that the Mixrohee's character ROM is 

still on the 16 -line standard, so there's no 

Chopper -a rescue game. You have to 
rescue the hostages trapped on the ground 
without getting shot down by enemy jets or 
air -to -ground missiles. Based on a real lite - 

story... 
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longer access to numbers and letters. But 
the solution is to simply abandon the ROM 
and program the letters and figures you will 
be using into 8 x 8 dot character cells, just 
like graphics characters. Ever wonder why 
the text in some of these games looks a little 
'different'? Mytek's word processor con- 
tains its own upper and lower case character 
set to exploit this technique ... that's how 
they get 32 lines of text onto a Microbee 
screen. 

You can't say that the 16 -line or the 32 - 
line system is 'better'. Which one is used in 
a game depends mostly on the shape of the 
most important characters to be displayed. 
Now on the games: 

Chopper 
Word has it that this one was based on the 
abortive American attempt to rescue their 
imprisoned hostages from Iran using a fleet 
of helicopters. You lift off from your home 
base in your trusty Jet Ranger and fly out 
over enemy territory. On the ground below 
you are the hostages, waving madly for 
help. You fly on and on as a panorama of 
buildings sweeps below you; the entire lay- 
out being several times as wide as one 
Microbee screen. You can fly your chopper 
with either a joystick or the keyboard. 

As you fly along, enemy jets attack you 
and ground -to -air missiles shoot up from 
below. Contact with either of these results 
in the demise of your chopper. You can fire 
back at the planes, or drop brombs on the 
missile sites. When you find a group of hos- 
tages, you land near them and eight of them 
jump aboard your chopper. You must then 
ferry them back to base before coming back 
for more. 

The game uses 32 line graphics and 
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1;R METEO.R RESCUE 
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MITER E.putln, 

Another rescue game. Take your craft from 
the mother ship (top left) to the landing pad, 
pick up a man and return without getting hit by 
a meteor or missing the docking. Lively 
graphics on this one. 

A review of some new arcade -style games using the Microbee 
PCG. A look at how they work and how you can play. 
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Centipede lnvadets! A variation on space 
invaders; #2074. This is Kilopede. Use your ' 

battle -beetle to zap the centipedes, caterpillars, ' 
fleas and spiders. Lose - and a big foot . 

comes down to squash you! Seen that in a 
dingy arcade Somewhere ... . 

the Microbee 

moves along very quickly. If you think it 
sounds like pretty good stuff, wait until you 
see the same thing on an Apple or a Com- 
modore 64. The chopper moves with inertia 
as would a real one, and as it moves forward 
it drops its nose in the usual way, allowing 
you to shoot things on the ground with your 
forward cannon. And when your chopper is 
full, the remaining hostages wave goodbye 
to you. Now that's real class! But they use a 
lot more memory and cost up to three times 
the price of the Microbee version. 

Chopper is the kind of game that will 
impress the hell out of people, especially 
non -computer people, when they first see it. 
But, if you're like me, the newness will wear 
off and you'll soon tire of it. In that case it's 
probably better that you paid $20 instead of 
$65, and the game is still there if some non- 
believer needs impressing. 

Meteor Rescue 
This program is based on a similar arcade 
game. It's another rescue operation like 
Chopper above, but there's a little show 
built in that will delight the kids. 

At the top of the screen (see the picture) 
is a mother ship containing a rescue landing 
craft. On the surface of a planet, (or is it a 
meteor?), are two platforms, each with 
three little men awaiting transport to the 
mother ship. You guide the landing craft 
down through a cluster of spinning geomet- 
ric shapes (like in the Asteroids game) to 
the three landing pads below. If you hit an 
object, or miss a pad, you blow up with a 
most frightful noise. 

When you succeed in landing, everything 
stops while one of the men moves forward 
onto a little lift that lowers him down to the 

landing pad level. He then trots over to the 
rescue ship and climbs aboard. During the 
journey back to the mother ship the space 
objects again threaten, but now you can fire 
at them and blow them away. If you fail to 
accurately re -dock with the mother ship, it's 
curtains once again. 

The attraction of Meteor Rescue is much 
like Chopper. It's got good lively graphics 
(16 -line), and that clever little show as the 
lift lowers the people to the ground. But as 
for sitting in front of the computer for hours 
playing it, well .. . 

Kilopede and ghost muncher 
I'll treat these two as a pair, because that's 
the way they're being sold ... two for the 
price of one. Both are written by Matthew 
Hickey and they're very similar in 
appearance. Kilopede is the arcade game 
'Centipede' and Ghost Muncher is an 
implementation of 'Pac Man'. Both use 32 - 
line graphics. 

In Kilopede, centipede -type objects 
stream down through a field of mushrooms. 
and you control a little battle -beetle at the 
bottom. He does the shooting. As you blast 
away at the marauding centipedes they split 
apart, turn into mushrooms, or sometimes 
turn into longer centipedes made up of indi- 
vidual cells. If you hit the first of a string of 
them the rest follow to oblivion, a wholly 
satisfying experience for the beetle. 

As your score increases other baddies 
appear ... caterpillars (that look more like 
boomerangs), fleas, and spiders. The fleas 
drop down the screen leaving a trail of 
mushrooms, and you can sometimes get 
below a flea and shoot it for points. If 
you're not quick enough, you die. The spid- 

Pack 'em in, chomp em up! Ghost Muncher -a variation on the popular Pac Man. Like 
Kilopede, this game is very smooth and easy to - 
get along with. And very inexpensive. 

Tom Moffat 

ers bounce along the bottom of the screen 
and you must get under them to extermin- 
ate them, otherwise you die. If any bits of 
centipede make it to the bottom of the 
screen without you getting them first, you 
die. Your death comes straight out of a 
Monty Python film: a big human foot that 
goes "squash"! Too bad there's not the 
appropriate sound effect to go with it. 

Ghost Muncher is pretty well classic Pac 
Man, although with power steering. As you 
move around the maze, you don't have to 
hold keys down, you just touch one to 
change direction. Your muncher never 
stops except when he gets stuck up against a 
wall; a technique you can sometimes use to 
attract monsters before you go on the 
attack. When you eat a "power pill" they 
become sedated and you can chomp away at 
them until they revert. Each monster de- 
stroyed from one power pill gives twice the 
score of the one before, so it's to your ad- 
vantage to try to get them grouped together 
near your before eating the pill. 

Kilopede and Ghost Muncher are good 
illustrations of the use of the Microbee's 
PCG. In Kilopede there is only one 
character cell describing the shape of a 
mushroom. But mushrooms appear all over 
the screen, at each place the screen memory 
points to "mushroom". If you changed the 
data in the PCG and turned the mushroom 
shape upside down, every mushroom on the 
screen would be upside down. 

Likewise there is only one centipede 
shape, sometimes appearing on the screen 
as a single cell, or strung together to form a 
complete centipede. But every screen loca- 
tion pointing to "centipede" shows the 
same shape. The program can move the 
centipede around by erasing cells in one 
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MICROBEE ARCADE GAMES 

screen location and re -writing them in 
another. 

Ghost Muncher works in the same way 
... the monsters may move anywhere on 
the screen but they all look the same. The 
muncher running around the screen is the 
same as the one on the sidelines waiting for 
action. 

Both these games are very smooth and 
easy to get along with; a credit to their 
author. I've never heard of this Hickey fel- 
low but his programs published so far have 
real class and elegance. Maybe Mytek is 

under -selling him at $10 a program. There is 

one fault in them ... they disappear when 
you turn the computer off. Most Microbee 
software takes advantage of the battery - 
backed memory, so the programs restart 
when the computer is switched on, some- 
times displaying previous high scores. It's 
also convenient when you want to leave a 

game in the computer for the kids. 

Emu joust 
A strange one, this. A floating shoot -em -up 
game in the Kingdom of Nordrill, again 
based on a standard arcade game. You con- 
trol a flying emu, complete with rider and 
lance. You can move left and right, and up 
the screen by 'flapping' you wings. If you 
stop flapping you sink down again. The 
emus sort of dissolve onto the screen from 
the centre of platform. The picture with this 
article shows an emu 'forming', Once you 
are complete you move around bumping 
into the dreaded Vulture Knights of Drass. 
Whoever is higher on the screen wins the 
joust. If you lose you die. If the vulture 
loses he turns into an egg which you then 
squash for points. 

The graphics behave in a very unusual 
way. Every movement takes time to get 
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Press 'SWIFT' to flap. 'f' , 'Y for left and eight. 

Applied Technology standard Joysticks ray be used. 
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Eat the eggs or else they'll hatch as smarter opponents. 

A free life roery 10,100 points. 
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going, and more time to stop. In other 
words, everything has inertia, making what 
sounds like a trivial game into a real test of 
skill. Even the eggs bounce when they fall 
off a platform onto the ground. 

Emu Joust is slow, although hard to mas- 
ter because of the floating motion. Mytek 
bills it as 'relaxing'. It's one of those games 
where you find yourself applying body Eng- 
lish to make things move the way you want 
them to. It's not guaranteed that you'll 
immediately fall in love with Emu Joust, 
but it's the kind of game that will probably 
have a devoted band of followers. 

One interesting mode of play is to get the 
emu down to the lowest level and then just 
sit back and watch. Eventually vultures will 
join him there, and since they're all on the 
same vertical level, all jousts are draws. So 

the participants simply scuttle around prod- 
ding each other in the backside with their 
lances, which is worth a few laughs. But if 
you 'flap' at just the right time you'll knock 
about three vultures over in one hit. 

Star striker 
It's Star Wars! That's what my five year old 
son said when he first saw Star Striker run- 
ning. And it's exactly the impression the 
program is trying to get across. 

In Star Striker you are inside the pro- 
gram, looking out (shades of TRON -). 
The screen is the window of your starship; 
at its centre are crosshairs. You go scream- 
ing through a cloud of stars, hunting down 
and blasting the ships of Darth Vader's 
fleet. 

When I first saw the program I asked, "Is 
that all it does?" But then it sort of grows on 
you. Like one night when I was researching 
this article. A Tangerine Dream record 
playing on the stereo. One hand was 
wrapped around a stubby and the other 
around the joystick. The cockpit lights low- 
ered and the amber monitor softly glowing 
with images of Darth's battle cruisers drop- 
ping like flies; ZAP -ZAP -ZAP! 

With your joystick (or keyboard) you are 
actually flying your craft, with the clues to 
its attitude and position coming from the 
stream of stars you're flying through. The 
joystick controls their path, and the illusion 
is of you moving through the stars, instead 
of them moving past you. 

On one occasion I noticed that it seemed 
easier to shoot enemy ships if my own ship 
was spiralling slightly downward and to the 
right. But as I stared at the screen I 

developed a slight feeling of nausea and diz- 
ziness ... the damn thing was making me 
airsick! 

Star Striker uses animation techniques to 
produce a very fast illusion of enemy ships 
approaching or receeding from your own 
ship. The series of three pictures with this 
article show the screen appearance over a 

period of about a tenth of a second. In that 
time, three enemy ships appear, move 
closer, and then move nearly off the screen. 
Eventually, after the game has been run- 
ning for awhile, one of the enemy ships will 
not move away, but will try to ram you. You 

F--HIH--i 

SCORE: O DATE: 27 

SCORE: 0 Oa,TE: 19 

FHl 

YAM : 0 OaTE: K 

Phantoms ahead! Three screens from Star 
Striker, about 1/30th-second apart, illustrating the 
animation technique employed. 

have a split second to dodge it; I've never 
yet succeeded. When the collision occurs 
the screen erupts in a blinding flash, the 
computer beeps, and then you get a real let- 
down message: GAME OVER. 

This review can't even pretend to men- 
tion every rule or feature of every game; it 
only tries to show you what the state of the 
software art is at the moment, and explain 
how some of the games produce the stun- 
ning pictures they come up with. 

Perhaps we're all getting a big jaded. This 
latest crop of games software is really quite 
magnificent but I just can't bring myself to 
rave about them. We've seen it all before, 
in the arcades and on other people's com- 
puters. We really need something com- 
pletely new, but what? I've talked to some 
of the young computer whizzes around the 
place ... asked them what sort of stuff they 
would write if they had access to the ulti- 
mate computer. Nobody's got any fresh 
ideas. Not a cracker. I haven't got any 
ideas. Have you got any ideas? If so, go for 
it! The market is ready and waiting. 
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We Are Overstocked -You Reap The Benefits 

RE aUj 

COMPONENT SPECIALS 

Ends Sept 15th 1984 

PANEL MOUNTING RCA 
SOCKETS 

1-9 10+ 
P10232 2 way .35 .30 

P10234 4 way .45 .40 

P10236 6 way .60 .50 

LTLIDEO RF M NDU .ATC117 
UNBELIEVABLE PRICE 

L/16040 nY 0¡I - 1.9 10+ 
54.95 53.95 

Our RE Modulators are 
channel selectable either 
Channel 0 or Channel 1 

DELUXE METAL CABINETS 

H10442 150x61x103mm 
H10444 184x70x160mm 

ANN N Y 

A "STEEL" AT 
THESE PRICES 

1.9 10+ 
3.95 2.95 
4 95 3.95 

1:50(~T;-7 
DIRECT IMPORT PRICE 

1 
1-9 10+ 

P10960 3 PIN LINE MALE 1.90 1.60 
P10960 3 PIN CHASSIS MALE 1.90 1.60 
P10964 3 PIN LINE FEMALE 2.50 2.10 
P10966 3 PIN CHASSIS FEMALE 2.90 2.20 

1/4 WATT 5% RESISTORS 
E24 VALVES 

) CARBON FILM = 
O 

w 

51.00 per hundred That is 0.75 of a cent each 
57.50 per thousand But Must Be The Same Value 

34 WAY EDGE OrgNNECTORS 
FOR DISK -DRIVES 

SCOOP DIRECT IMPORT 
PURCHASE 

1-9 10+ 
55 95 54.95 

6845 
6809 
6821 
6840 

IC SPECIALS 
1.9 

1 95 
5 95 
290 
4 95 

10 
7 50 

5 50 
75 
75 

VOLTAGE REGULATORS 
78.412 129 5 AMP 6 95 . 6 75 
781105 59 5 A7.IP 695 675 
-6P05 511 10 AMP 12 50 11 95 
L6132318C 5V 3 AMP 595 550 

HIGH CLASS INSTRUMENT 
KNOBS 

.ir 

Hatt price this month 

REV SWITCHES 
r 

H10060 
H10061 
H10062 
H10063 

35mm 
24mm 
20mm 
15mm 

.50 

.45 

.40 

.38 

1-9 10+ 
S3.95 $3.75 

MINIATURE PCB RELAYS - 

Massive 3A contacts at 24VDC or 100VAC Nominal 12V 
Coil but will work OK from 9-15V. 

SPECIFICATIONS S.P.O.T. 
S14060 

Nominal Coil Voltage 12V 
Contact Current (max) 3A 
Contact Voltage (max) 125VAC 
Coil Resistance 400 ohm 
PRICE 
1-9 51.20 
10-24 51.00 
25-99 . 50.80 

D.P.O.T. 
514061 

12V 
3A 

60VAC 
300 ohm 

51.50 
51.20 
$1.00 

lilTC9 
Unbelievable Value 

1-9 10+ 100+ 
S11010 SPOT 1.00 .70 .65 
S11020 DPDT 1.20 .80 .70 

HORN SPEAKER - 

WOW $6.95 

w 

C12010 

5" A. B. S. Material Horn Speaker 8 
ohm. Freq. Range: 600-5000Hz Max 
Power: 8 W 

BRIDGES & DIODE3` 
6A 400V Bridge 51.50 

1-9 10+ 100+ 

IN5404 .20 .18 .14 
IN5408 .25 .20 .15 

ROD IRVING ELECTRONICS 
425 High St.. Northcote 3070 (03) 489 8866 (03) 489 8131 
48-50 A'Becxett St.. Melbourne (03) 347 9251 

P O Box 235 Northcote 3070 __ 
6 

Mail Order and Correspondence RIZIR 
~RP 

To Order By Phone 

Mail Order Hotline (03) 481 1436 

CAPACITOR SPECIALS 

IC 000.4 +SV YG 
1-9 

7 95 
10 

6 95 
8 000..7 75V RG 
25004 63V RP 
560P.7 400 RP 

6 95 
2 95 
4 95 

6 75 
2 60 
4 50 

20044 359 PG 
2200,4 509 R r 

150 
60 

1 40 
50 

220014 259 RB 
2200f 169 Re 

70 
60 

60 
50 

1000uF 0 161/ RB 30 

DISCOUNTED PANEL METERS 
BUT BE QUICK FOR THESE 

PANEL METERS NORMALLY THIS MONTH 
010500 
010502 

MU45 
MU45 

0-1mA 
50-0-50uA 

9.75 
9.75 

6.95 
6.95 8 

010504 MU45 0-100uA 9.75 6.95 n 
010505 MU45 0-50uA 9.75 6.95 ú 
010518 MU45 0-1A 9.75 x 6.95 w 
010510 MU45 0-5A 9.75 6.95 
010515 MU45 0-10A 9.75 6.95 0 
010520 MU45 0-20V 9.75 6.95 
010525 
010535 
010530 

MU45 0-30V 
MU45 VU 
MU52E 0-1mA 

9.75 
10.95 
10.95 

6.95 
8.95 E 
7.95 O 

010533 MU52E 0-5A 10.95 7.95 v 
010538 MU65 0-50uA 13.95 7.95 m 
010540 MU65 0-1mA 13.95 7.95 w, 

010550 MU65 0-100uA 13.95 7.95 
010560 MU65 0-20V 13.95 7.95 w 

IC SOCKETS (LOW PROFILE 
HOW CHEAP CAN THEY GO 

8 Pin 
14 Pin 
16 Pin 
18 Pin 
20 Pin 
24 Pin 
40 Pin 

WIMP Mr MIMI 

1-9 10-99 100-999 1000+ 
.15 
.16 
.17 
.18 
.29 
.35 
.45 

.14 

.15 
.16 
.17 
.28 
.33 
.40 

.12 

.14 

.15 

.16 

.27 

.32 

.35 

5 WA ` C;JSISTORS 
WE ARE OVERSTOCKED 
YOU REAP THE SAVINGS 

ta 
1-9 10-99 100+ yz PRICE 
.25 .22 .20 

.9 
.10 
.11 
.13 
.26 
.28 
.30 

MOUE PAIIjEL'MEUER BAWAINS 
This 

M onth 2_367 e 

010400 4.50 3.95 
250 ua Sensitivity Panel cut-out 36mm x 16mm. 
Mounting hole Centres at 49mm. 

1_11 1.1 t (C) 

Normally 
1-9 10+ 

rhis711 
onth S 
1, ? 9g 

Normally 
1-9 10+ 

010405 4.95 4.50 
250 ua Sensitivity centre '0' very useful for balanced 
circuit and applications needing a centre '0' or null 
indication. 

21/4" Speaker 
4J Only S1.00 

welcome bore 

POSTAGE RATES 
51-59 99 
525-49 99 
5100-199 
5500+ 

52.00 
54.50 
$8.00 
512.00 

510-24.99 53.50 
550-99.99 $6.00 
5200-499 510.00 

(All above charges are for surface mail and some 
heavy items will vary from these rates.) welcome Here 

Cert post for orders over 5100 included "free". 
Reg post for orders over $200 included -free'. 
Account orders from schools. govt. depts., public co's., gratefully accepted. Min order amount $20.00 
(or a min'. $5.00 accounting charge will apply.) Comet Road Freight. Airmáil etc. are extra. 



ROD IRVING ELECTRONICS 
425 HIGH ST, NORTHCOTE 3070 VIC PHONE (03) 489 8866 

100's SOLD 

VIDEO ENHANCER $35 
;;;05. ¿fiord... -- 

VIDEO ENHANCER 

o 
tij 

Ili tvi I i 

POWER ENN:.NCE 

Like one Controls in a hill ampM1her touch up the signal with 
this Video Enhancer EA OCTOBER 03 

NAIL FINDER a $10 SPEED SENTRY $21 

Essential for the home nap. 
dyman the Nail Finder will help 
locate timber studs behind 
GyprOck or plasterboard wall 
surfaces as well as locating 
pipes and wiring buried in walls 

EA OCTOBER 83 

1000's SOLD 

TRANSISTOR TESTER $15 

-ir.wr..., 

1 .4 . 
IS r 

. . 

. y -. 

EA SEPTEMBER 83 

Have you ever 
desoldered a 

Suspect transistor. 
only to find that it 

checks O K 
TrOubleshOOting 
exercises are often 
hindered by this 
type of false alarm 
but many of them 
Could be avoided 
with an -in-circuit- 
component tester 
Such as the EA 
Handy Tester 

MOTORCYCLE INTERCOM $40 

MOTORCYCLE INTERCOM 

III *4. '31. 
nit vJ.JMC 2 

EA Feb 84 _- 
Motorcycling is fun but conversation between rider and, 
passenger is usually lust not possible Build this intercom 
and you can converse wnh your passenger al any time while 
you we on the move OVER 300 SOLO 

i 

Se 
EA OCTOBER 87 

'set' .1 
.411:Z 

Paying speeding lines can be a painful business Build this 
Speed Sentry and avoid further pains in the wallet 

CAR ALARM 

$29.00 
This Car Alarm uses the 
battery earth strap as a 

sensor to detect when a 

Courtesy light or other 
electrical bad occurs when a 

thief enters a vehicle Tne 
circuitry is simple and immune 
from false triggering 
problems ETf July 81 

VIDEO AMPLIFIER 

e.! 

$15 

dIP 

tt Electronics Australia rnwto 

yiw° VIDEO AMPLIFIER 

EA AUG 83 

Gum 

yipro 

Bothered by smeary colours. signal beats 
and RF interference on your computer 
display? Throw away that cheap and nasty 
RF modulator and use a direct video 
connection instead It's much better. 
The Video Amplifier features adjustable gain 
and provides both normal and inverted 
outputs Power is derived from a 12V DC 
plugpack supply INCLUDES JIFFY BAG 

i 

E 
E o 

SLIDE CROSS FADER 

PHONE MINDER 
EA Feb 84 

$25 

Dubbed the Phone Minder. this handy gadget functions as 
both a bell extender and paging unit. or can perform either 
function separately 

50V 5A LABORATORY 
POWER SUPPLY 

T' 

New switchmode supply can deliver anywhere from three to 

50V DC and currents Of 55 at 35V or lower Highly efficient 
design 82 PS5 
EA May, June 1983 $140.00 

CAR IGNITION KILLER 

f_ ó o. 
3 
-WC" , i 

r 
ArY 

the metal box 
Most car burglar alarms are easily 
circumvented, but not our cunning 
-Ignition Killer". This sneaky antitheft 
device uses a 555 timer to place an 
intermittent short circuit abross the points. 
Until disabled by its hidden switch the 
circuit effectively makes the car 
undriveable -a sure deterrent to thieves! 

Our kit Includes $16.95 EA Feb 84 

LOW OHMS 
METER 
$34.50 
How many times have you 
cursed your Multimeter when 
you had to measure a low value 
insistence wed alas with the 

' Low Ohms Meter' you can 
solve those old problems and in 

tact measure resistance from 
100 Ohms down to 0 005 
Ohms ETI 158 November 81 

±12V RAILS FOR LAB 

POWER SUPPLY 

EA July 1983 

$13 
_ 

un inexpensive addition to the 50V SA Lab Power SuppiY 
which should prove its worth many times over It provides 
add,tonal fixed i t 2V outputs for lower power 
applications 

Electric fence $19.50 

_-*4411 

SETEMBE9 EA 1982 

Mains or battery powered this electric fence controller is 
both inexpensive and versatile Based on an automotive 
ignition cod it should prove an adequate deterrent to all 
manner of kvestOck Additionally its Operation conforms to 
the relevant clauses of Australian Standard 3129 

Driveway 
Sentry 

514i41NAy 
SENtRy 

ACtirated by your car s headlights the Driveway Sentry 
will turn On .f dri.eway Or garage light so "it you Can make a 

sate exit from your Car On the darkest of nights At the end or 
five m.nules it well automatically turn the light Olt again 

ROD IRVING ELECTRONICS 
425 High St Northcote 3070 (031489 8866 (03) 489 8131 
48 50 A Beckett St . Melbourne 1031347 9251 

Mail Order and Correspondence 
PO BON 235 Nortncote 3070 

To Order By Phone 

Mail Order Hotline (031 481 1436 

111.111, . . 

EA GUITAR BOOSTER 

POSTAGE RATES 
51.59 99 52 00 
525.a9 99 S4 50 
5100.199 58 00 
5500 512 00 

$17.50 
f+ GUITAR BOOSTER 

) 

JUNE EA 1982 

510-24 99 53 50 
550.99 99 56 00 
5200-499 510 00 

(All above charges are for surface mail and some 
heavy well vary from these rates I 

Cert post for orders over 5100 included -tree 
Reg post for orders over 5200 included "free' 

gratefully accepted Min Order amount 520 00 Account Orders from schools. govt depts . public co s., g y 

(or a min SS 00 accounting charge will apply ( Comet Road Freight. Airmail etc are extra 

.exoTehern 



PART 2 

A Programming Language 
This article consolidates the basic framework of PROLOG. It 

employs some familiar examples to illustrate the use of 
recursion ín PROLOG. 

David M. W. Powers Dept of Computer Science 
University of New South Wales 

COMPUTER BUFFS, programmers and initiates may have won- 
dered about the total lack of control structure in the language as 
described in Part I. The observation is valid, but it is not an omission 
on my part; logical relationships need no control structure since they 
are merely descriptive. 

While certain devious in-built predicates provide side -effects 
which can be used to guide the search and avoid fruitless paths, the 
fundamental truth about PROLOG is that it is the responsibility of 
the system to find such paths that lead to a solution. Later, however, 
we will see some examples where PROLOG appears to abrogate 
that responsibility. 

How then can PROLOG do the sort of tasks normally done in 
programming using (if we are assembler hackers) jumps and condi- 
tional branches, or (if we are Fortran or BASIC users) 'if and 'goto' 
statements, or (if we are disciplined PASCAL or ALGOL program- 
mers) 'repeat', 'while' and 'case' statements? Can PROLOG handle 
the full range of computing problems? Or, in theoretical terms, does 
PROLOG have the power of a Turing machine? 

GOTO CONSIDERED IMPOSSIBLE 
Readers may not be aware of the debate sparked by the letter, "The 
Goto Statement Considered Harmful", written in 1968 by E. W. Dijkstra 
to the editor of Communications of the ACM (March 1968, Vol 11, No 3, 
pp 147-8). Although this was not the first recognition that usage of the 
'goto' correlated negatively with program 'quality' and Dilkstra refers to 
such observations as having been around for a number of years, this 
letter does seem to have been the seminal contribution on the nature of 
the statement. 

Dijkstra points out that people are best at comprehending static rela- 
tionships, while they are poor at visualizing temporal relationships. His 
letter expounds the view that the spatial analogue of the temporal pro- 
gress of a process is important to human understanding, and points out 
that, for 'goto-less' programs, two 'action descriptions' which are succes- 
sive in the program text, I.e: in space, are also successive in execution 
sequence, i.e: in time. 

Where an 'action description' is actually a procedure, it may either be 
regarded as a unit, or examined as a separate textual and temporal se- 
quence of 'action descriptions', our place in the original sequence being 
remembered (in this latter view). In the case of a conditional statement, 
a particular 'action description' either is or is not executed (according to 
the truth of the condition). This obviously does not affect the spatio- 
temporal correlation. This cannot be said of a branching statement. 

'Logic programming' is an approach fundamentally different from the 
traditional sequential 'von Neumann' methodology. In a pure logic pro- 
gramming program, the sequence of operations is theoretically irrele- 

vant. What is important are the logical relationships. A series of goals to 
be satisfied must all be simulataneously satisfied for a set of bindings to 
comprise a solution. What order the goals are satisfied in is, strictly 
speaking, or no consequence. What is important is that the goal and its 
bindings satisfy the relationships of the matching predicate. 

This corresponds with the 'Structured Programming' view that a 
procedure should have well defined 'before' and 'after' specifications 
(pre -condition and post -condition). Thus the relationship between predi- 
cate and procedure is more than just the notational resemblance. There 
is a difference, however, and that is that there can be no distinction 
between 'before' and 'after' with respect to a predicate - the only dif- 
ference, if a goal is satisfied, is that more variables may have been 
instantiated. 

Thus we have seen that sequence is essentially irrelevant in logic 
programs. Unfortunately, for the moment at least, we are limited to 
using conventional sequential machines which can do only one thing at 
a time. For this reason PROLOG does have a particular search 
sequence defined. It uses a depth -first, top -down, left -to -right evaluation 
sequence. This is about the simplest algorithm for us to understand, and 
it results in the PROLOG system backtracking in a stack -efficient way. 

In this context, a construct like 'goto' is completely meaningless. It is 
impossible in PROLOG for much the same reason as it is abhorrent to 
structured programmers; it is incompatible with the imposition of logical 
conditions on program units. 
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It is, in fact, quite hard to see how this class of control structures, 
the iterative and sequencing control structures, could be carried over 
into PROLOG. Later we will see how some of them can be simu- 
lated in PROLOG, but they are unnecessary, and a hindrance to 
clear thought and analysis of the problem'. 

Given the pure definition of PROLOG as a logical expression of 
logical relationships, how could you jump from the middle of one 
implication to the middle of another? On the other hand, it is natural 
to use the same relation several times in the process of reducing a 

complex goal to a simple one which can be handled directly. Thus in 

PROLOG, since the branching constructs cannot even be envisaged, 
recursion becomes the sole repetitive technique. 

The extended family - descendants 
Suppose we consider the family tree database example given in the 
panels, FAMILY TREES - examples and FAMILY TREES - 
exercises, in Part I. We have the following family tree: 

Anthony Natalie John + Elizabeth 

George Helen 

Richard-- Susan Michael 

No. 4 in the panel, FAMILY TREES - exercises, posed the 
problem of defining a predicate to express 'ancestor' and 'descend- 
ant' relationships. This is actually the one relationship from two per- 
spectives, so once one has been defined, the other can be defined 
analogously, or can be defined trivially in terms of that complemen- 
tary relationship. Since 'child' has been defined ('fam.4'), descend- 
ant can be defined simply. 

First, we must decide what a descendant is. Well, a descendant of 
someone is either his/her child, or grandchild, or great-grandchild, 
or great -great-grandchild, or ... In other words a descendant is 

either a child, or a child of one's descendant - or looking at it 
another way, a descendant of one's child. Or looking at it yet 
another way, an ancestor and his descendant may he separated by a 

single generation (if they are parent and child), or by several genera- 
tions (if there is a grand- and perhaps a great- or so in their relation- 
ship). In the latter case, one can either start from the descendant, 
and consider his lineage, ancestor by ancestor back through the 
ages, or we can start from the ancestor, and consider his progeny, 
descendant by descendant through the generations. 

In PROLOG these respective alternatives. are expressed 
descendant(Anc, Desc) :- child(DParent, Desc), descendant(Anc, 
DParent). 

or 
descendant(Anc, Desc) :- child(Anc, AChild), descendant(AChild, 
Dese). 

These implications are applicable whenever the relationship 
between the ancestor and descendant is not simply that of parent 
and child. In this latter case, the people found by 'child' as satisfying 
DParent would actually include Anc himself - and he is not his own 
descendant and thus `descendant(Anc, DParent)' will fail! Similarly 
for AChild = Desc: he is not his own ancestor! Thus neither of the 
above rules is applicable. 

These implications are only useful for bridging a generation gap! 
Examine them and satisfy yourself that they are always true. Para- 
phrase them: "A descendant of Anc is Desc if ...". They are 
patently true, are they not? They are even true for the parent and 
child case, although they are not applicable since one of the con- 
ditions cannot be satisfied - in each case, the recursive 'descendant' 
condition. 

How then do we handle the parent and child case? Simply: 
descendant(Anc, Desc) :- child(Anc, Desc). 

In general, in recursive definitions there will be one (sometimes 
more) simple rule (either a fact or an implication) which describes 
the simplest case, and has the effect of stopping the recursion. It thus 
provides a termination condition. In this case, the termination 
condition is "if a child of Anc is Desc". Id some cases, no explicit 
body of conditions is necessary, as the condition imposed on the 
predicate by its unification (with a rule in the form of a fact) suffices 
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'alone. We'll see some like this shortly. 
For now, let's see some examples involving the 'ancestor' and 

'descendant' definitions: 

fam.6) 
% Generation rules. 

y % 
descendant(Anc, Desc) :- child(Anc, Desc). 
descendant(Anc, Desc) :- child(Anc, ACh), descendant(ACh, 
Desc). 
ancestor(Desc, Anc) :- descendant(Anc, Desc). 

fam.7) 
?- ancestor("Susan", Who). 

% Who is an ancestor of Susan? 
Who = "George" 
Who = "Helen" 
Who = "Anthony" 
Who = "John" 
Who = "Natalie" 
Who = "Elizabeth" 

fam.8) 
?- ancestor(Who,"Anthony"). 

% Whose ancestor is Anthony? 
Who = "George" 
Who = "Susan" 
Who = "Richard" 
Who = "Michael" 

There is no limit to the complexity of relationships which can be 

described recursively in this way. The recursive definitions should be 

written and understood as specifications rather than as procedures, 
but we have seen here that they can be used as procedures for estab- 
lishing what satisfies the specifications. The simple two -clause form 
of recursive definition used for 'descendant' arises in a huge number 
of other applications. On closer inspection these applications can be 

seen to be analogous to the `descendant' relationship. 
First, remember that the structure of a family is something like a 

tree - which is why we talk about 'family trees'. In fact, it is not a 

tree in the mathematical sense because of the marriages which 
merge different branches of the family. In a mathematical tree there 
is but a single parent for each child, although each parent can of 
course have a number of children. The most important class of trees 
is probably the binary tree, in which each parent has at most two 
children. 

If we consider only the father (our society is rather patriarchal, 
after all) the 'family tree' does become a pure tree. As it stands, the 
full family tree would be classified as a directed graph - since the 
parent -child relationship is not symmetric. The pure tree is also a 

directed graph. One has a fundamental choice, in either case, of pur- 
suing a line of descendants (down the tree) or a line of ancestors (up 
the tree). Note that a tree has a 'root' at the top, being the ultimate 
ancestor of every 'node' in the tree, and that the 'branches' hang 
down from it. This is somewhat different from the way God grows 
his trees - we draw ours upside-down! The nodes which have no 
descendants are called 'leaves' and the other nodes are called 'inter- 
ior nodes'. 

Trees are intrinsically recursive structures, since every node is 

either a leaf, or the root of a 'subtree'. A subtree is simply a tree 
which is part of another tree. Thus our 'parent', 'child', `ancestor' 
and 'descendant' predicates will apply to any tree, whatever the 
nodes may be, since 'descendant' will descend through the succes- 
sive subtrees of a node, and 'ancestor' will ascend towards the root, 
just as if searching for such relatives. 

More generally, these predicates will work to find a path between 
two nodes in any non -cyclic directed graph. They can, for example, 
find or check a route between any two points in a maze of one-way 
streets. The non -cyclic condition means that there can't be any way 
of getting from one node back to itself. If there is, then there is the 
possibility that PROLOG will run around and around in circles with- 
out realizing it - like people often do when in mazes which happen 
not to have this particular property. If the graph weren't directed, 
there would always be the possibility of immediately doubling back 
upon oneself. 

I Jere is a plan of the City of Sydney in the year 2001: 

So let's look at how we would design a computer service to guide 



us around Sydney 2001. You should be able to recognize that 'street' 
corresponds to 'child', and 'route' to 'descendant', in the following 
program. It is entirely the same story as before - only the names 
have been changed ... to numbers (or traffic lights). Note that the 
introduction of an extra data field, the street name, does not affect 
how the recursion works. Note too that the closure of Market St 
between Castlereagh and Pitt (along with the choice of the 'one-way' 
direction of each street) has resulted in an acyclic directed graph. 

Here then is the guide service: 
syd.1) 

% The map. 

st- ("Bathurst",0,1). st("Bathurst",1,2). 
st("Bathurst",2,3). st("Bathurst",3,4). 

st- ("Park",5,6). st("Park",6,7). 
st("Park",7,8). st("Park",8,9). 

st("Market",14,13). closed("Market",13,12). 
st("Market",12,11). st("Market",11,10). 

st("Elizabeth",4,9). st("Elizabeth",9,14). 
st(" Castlerea h",3,8). st("Castlereagh",8,13). 
st("Pitt",12,7). st("Pitt",7,2). 
st "George", l 1,6). st("George",6,1). 
st("York",10,5). st("York",5,0). 

- % The possible paths. 

path(From, To) :- st(St, From, To). 
path(From, To) :- st(St, From. Q), path(Q, To). 

syd.2) 
?- path(12,3). 

% Can you go from Pitt & Market to Bathurst & 
% Castlereagh? 

** yes 

" yes " yes " yes " yes " yes 

MARKET 

J 
ST PARK 

L 1 

ST BATHURST ST 

L 

14 -.~- 9 4 ELIZABETH ST f~ 

13 8 3 CASTLEREAGH ST 

12 - 7 2 PITT ST 

T 

11 6 1 GEORGE ST ~O. 

10 --el.- 5 O YORK ST 

r 

FGCS, MITI, ICOT, KIPS and LIPS 
Fifth generation computer systems 

Japan, 19th October 1981. At an international conference it sponsored 
on Fifth Generation Computer Systems (FGCS), the Ministry of Interna- 
tional Trade and Industry (MITI) announced a new national initiative -a 
project to develop the 'fifth generation' of computer for the 1990s. 

14th April 1982. MITI, in association with eight major computer compa- 
nies, formed the Institute for New Generation Computer Technology 
(ICOT), launching a 10 -year project to develop hardware and software 
systems to meet the computer needs of the next decade. 

May 1982. ICOT published their goals and plans in the report "Outline 
of Research and Development Plans for Fifth Generation Computers" - 
the FGCS are now firmly targeted as Knowledge Information Processing 
Systems (KIPS). 

To produce their KIPS, the MITI/ICOT FGCS project is attacking 
three main frontiers. 
(1) The conventional central processing unit is to be replaced by prob- 

lem solving and inference machines based on concurrent process- 
ing elements (this is where PROLOG enters the picture). 

(2) The traditional primary, secondary and virtual memory systems are 
to be oriented towards knowledge base management (cf today's 
'fourth generation' computer languages and relational databases - this is an obvious application for PROLOG). 
The standard Input/Output interfaces are to be upgraded to intelli- 
gent and natural communications, including human language, 
speech and picture processing (cf today's Artificial Intelligence 
research - this is currently a primary domain for PROLOG). 

To focus on PROLOG; PROLOG uses a technique known as resolu- 
tion to replace a goal by a number of new goals by employing a match- 
ing rule. This technique, whose principle was well known to Socrates 
and Plato, is known as a syllogistic inference step, or simply as an infer- 
ence. PROLOG systems (and other deductive systems) may be rated in 
terms of the number of Logical Inferences Per Second (LIPS) they can 
perform. 

Today micros, minis and mainframes clock in at about 100, 1000 and 
10 000 LIPS respectively. The proposed KIPS will perform 100 to 1000 
MLIPS (where MLIPS = Mega -LIPS = Millions of LIPS). Even the fifth 
generation personal computers are envisaged as being in the Mega - 
LIPS range. 

(3) 

References 
(1) T. Moto-oka (ed), 1981, Proceedings of the International 

Conference on Fifth Generation Computer Systems, 
JIPDC/Springer, Tokyo, Japan, October 1981 - the original 
announcement on FGCS. 

(2) ICOT, 1982, Outline of Research and Development Plans for Fifth 
Generation Computer Systems, JIPDC, May 1982 - the official 
desiderata for FGCS. 

(3) T. Moto-oka (ed), 1983ff, New Generation Computing: An 
International Journal on Fifth Generation Computers, Tokyo, 
Japan, July 1983ff - an entire journal on FGCS. 

(JIPDC is the Japan Information Processing Development Centre.) 

syd.3) 
?- path(X,5). 

% Whence can you get to York & Park? 
X ='10 
X = 12 

X = I I 

syd.4) 
?- path(8.X). 

Where can you go from Park & Castlereagh? 
X=9 
X = 13 

X = 14 

X = 13 

Comprehensible! Good! (If not go back to the discussion of 
'descendant' and read through again.) 
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Computing 
Software 

ATARI GAMES AND RECREATIONS 
K0224P $22.25 
Beginners and advanced users can use the 
preprogrammed games in this book to improve 
their skill. Charts, flash cards, an error dictionary 
and graph paper designs are among the features. 

TRS-80 ASSEMBLY -LANGUAGE 
MADE SIMPLE 
K0208P $19.25 
If you have an understanding of BASIC program- 
ming, this will help you to plan, write and hand - 
assemble your own assembly -language programs 
in memory, using the T -bug and Level II BASIC 
ROM subroutines. 

USING THE 6800 MICROPROCESSOR 
J0163P $13.25 
Guides the reader through the conception, con- 
figuration, writing and running of a variety of 
programs that demonstrate practical use of a 6800 
system. 

APPLE II ASSEMBLY LANGUAGE 
K0195P $23.45 
Teaches assembly -language programming at the 
beginning level - no prior knowledge of 6502 
assembly language is needed. Includes hands-on 
computer exercises and experiments, with both 
software and hardware. Provides interfacing cir- 
cuits and programs that can be used on the Apple 
II without modification. 

CP/IM PRIMER 
K0191 P $26.95 
A complete one -stop course on CP/M, the very 
popular operating system for 8080, 8085 and Z80 - 
based microcomputers. Complete terminology, 
hardware and software concepts, startup of a 
CP/M system, and a complete list of CP/M-compat- 
ible software. 

COMPUTER GRAPHICS PRIMER 
K0180P $21.95 
Almost every page has a colour drawing, photo- 
graph, picture or a schematic to help you learn 
computer graphics quickly and easily. Program- 
ming concepts apply to all microcomputers, and 
examples are given in BASIC for the Apple II. 

IBM PERSONAL COMPUTER - AN 
INTRODUCTION TO PROGRAMMING AND 
APPLICATIONS 
J0360P $21.95 
Designed for beginners, this book otters an infor- 
mal introduction to programming In BASIC. Also 
covers applications for business, graphics, games 
and word processing and Includes comprehensive 
tables and charts. 

PC DOS: USING THE IBM-PC 
OPERATING SYSTEM 
J0278J $24.50 
This self -paced guide teaches you how to become 
an accomplished user of all the major disk -operat- 
ing system functions and utilities, no matter how 
much or how little computer experience you have. 

FIFTY BASIC EXERCISES 
K0188Á $17.95 
Designed to teach BASIC through actual practice, 
this book contains graduated exercises in math, 
business, operations research, games and statis- 
tics. The programs were designed to run directly 
on a TRS-80 but will run on any system with 
Microsoft BASIC. 

THE ART OF PROGRAMMING THE 16K ZX81 
K0213B $8.75 
A sequel to The Art of Programming the 1K ZX81 
(ETI Book Sales No K0226B), this book sets out to 
help you use your 16K RAM pack and ZX printer 
to the full. It concentrates on good programming 
style and introduces some interesting programs 
that are both fun and useful. 

BASIC PROGRAMS FOR SCIENTISTS 
AND ENGINEERS 
K0179Á $19.95 
Contains scientific and engineering application 
programs written in BASIC. 

APPLE MACHINE LANGUAGE 
K0215P $21.95 
This straightforward book teaches machine lan- 
guage programming through BASIC, the transition 
being made step-by-step. Many sketches of video 
displays are provided, as well as exercises 
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DON LANCASTER'S MICRO COOKBOOK 
J0159P $22.20 
This 'cookbook' starts with the very fundamentals 
of microprocessors and microcomputers and takes 
you through number systems, codes, etc. tilt you 
can work intelligently with micros. 

THE S100 AND OTHER MICRO BUSES 
J0160P $14.50 
The key to successful computer expansion is a 
complete understanding of the bus system, through 
which the computer communicates with peripher- 
als. This book will give you that understanding. 

THE 6809 COMPANION 
J01548 $6.95 
This is not a beginner's introduction to micro- 
processors in general but a discussion of the 
features of the 6809 and a reference. 

Z80 MICROCOMPUTER HANDBOOK 
J0171P $20.50 
This handbook covers hardware, software and 
microcomputers built around the Z80. 

APPLE INTERFACING 
J0273P $15.95 
Using this book. you will be able to perform useful 
experiments which will provide a much clearer 
understanding of the fundamentals of computer 
interfacing and computer electronics. 

6502 APPLICATIONS BOOK 

K0228Á $20.95 
Use this book and a few low-cost components to 
build a complete home alarm system, an electric 
piano, a motor speed -regulator, a time -of -day 
clock, a simulated traffic control system and a 
Morse code generator, etc. 

Z80 MICROCOMPUTER DESIGN PROJECTS 
J0156P $20.75 
A complete look at the internal architecture of the 
Z80, the heart of many microcomputers, and even 
shows how to build a microcomputer, the EX80, 
using this powerful chip. 

MICROPROCESSOR CIRCUITS 
J0157P $14.75 
Presents basic microprocessor concepts in simple 
language for beginners and teaches you to con- 
struct a useful microcontroller system. Offers 30 
demo circuits which take you through assembly, 
operation and programming of a microcontroller. 

A Z80 WORKSHOP MANUAL 
J02838 S8.95 
Intended for those who want to progress beyond 
BASIC programming to topics such as machine - 
code and assembly language programming or who 
need hardware details of the Z80 -based computer. 

EASY ADD-ON PROJECTS FOR 
SPECTRUM, ZX81 AND ACE 
J02858 $7.75 
The projects include a pulse detector, picture digi- 
tiser, five -key pad, model controller, bleeper, lamp 
flasher, light pen, etc. etc. 

THE 68000: PRINCIPLES AND PROGRAMMING 
K0176P $19.95 
An easy -to -read, systematic approach to the 68000 
advanced 16 -bit microprocessor. The book guides 
you through the complex architecture, instruction 
set, pinouts and interfacing techniques. Written for 
design engineers, programmers and students. 

ENHANCING YOUR APPLE II 

K0206P $27.95 
Contains fast and easy method for taking apart 
and understanding machine -language programs. 
Features programs and other hints for creating 
hundreds of colours or many patterns on the 
screen, plus ideas to improve text on high - 
resolution displays. 

TV TYPEWRITER COOKBOOK - 

J0297P $14.50 
A complete guide to low-cost television display of 
alphanumeric and graphics data for microprocessor 
systems, computer hobbyists, television titling, 
word-processing and video games. 

STD BUS INTERFACING 
J0164P $21.75 
=xplains what the STD bus is, in easy -to -under- 
stand language. 
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beginners 
HI -Fl LOUDSPEAKER ENCLO- 
SURES 
C0028B $4.95 
Data for building corner reflex, 
bass reflex, exponential horn, 
folded horn, tuned port, Klip- 
schorn labyrinth, tuned column, 
loaded port and multi speaker 
panoramics. Clear dimensioned 
diagrams included. 

HOW TO BUILD YOUR OWN 
METAL AND TREASURE 
LOCATORS 
C0036B $6.95 
Electronic and practical details 
on the simple and inexpensive 
construction of heterodyne metal 
locators. 

Now to 
au° 

Your Owfl asure 
MeV ors 

ELECTRONIC PROJECTS FOR 

BEGINNERS 
C0038B $6.95 
This book gives the newcomer to 
electronics a wide range of easily 
built projects. Actual components 
and wiring layouts aid the begin- 
ner. Some of the projects may 
be built without using soldering 
techniques. 

EASY ELECTRONICS: CRYS- 
TAL SET CONSTRUCTION 
C0041 B $6.75 
For those who wish to participate 
in the intricacies of electronics 
more through practical construc- 
tion than by theoretical study. 
The circuits are based on those 
from earlier publications but have 
been modified to use modern 
components and home -wound 
coils. 

IC PROJECTS FOR 
BEGINNERS 
C0042B $6.75 
Especially written for the less ex- 
perienced hobbyist, and offers a 
range of fairly simple projects 
based around a number of popu- 
lar and inexpensive linear and 
digital ICs. Complete layout and 
point-to-point wiring diagrams. 

BEGINNER'S GUIDE TO 

BUILDING ELECTRONIC 
PROJECTS 
C0030B $6.95 
Enables total beginners to tackle 
electronic projects. Includes com- 
ponent identification, tools, sol- 
dering, building methods, cases, 
legends, etc, etc. Practical basic 
projects are included. 

Prices subject to change 
without notice 

THE WORLD IN 

MY EARS 
N0420C $9.95 
This book would represent the 
'basic manual' for anyone inter- 
ested, or active in, shortwave lis- 
tening. Written by world-re- 
nowned authority and broadcast- 
er, Arthur Cushen, M.B.E., the 
book is divided into two parts. 
The first covers the historical 
development of shortwave broad- 
casting and the listening hobby 
that grew up with it. The second 
part covers the practical aspects: 
how to start out, how to erect an- 
tennas, all about time and time 
zones, DX. clubs, reporting, news 
sessions, etc. 

Amateur 

radio, dx . communications 

COMPUTER PROGRAMS FOR 
AMATEUR RADIO 
NO399S $19.95 
The most comprehensive collec- 
tion of BASIC programs ever 
published to help radio amateurs 
cut down on time spent keeping 
records, doing mathematical cal- 
culations, and beaming in on 
other stations. 

RADIO STATIONS GUIDE 
N0252B $5.95 
An aid for all those who have a 
radio receiver. Shows the station 
site, country, frequency and/or 
wavelength, as well as Effective 
Radiated Power of the transmit- 
ter and, in some cases, the sta- 
tion's call sign as well. 

AMATEUR RADIO MAP OF 

THE WORLD 
N0362R $4.95 
Published by the American Radio 
Relay League, this giant wall 
map is fully indexed. 

AN INTRODUCTION TO 

RADIO DXING 
N0253B $6.75 
One section is devoted to ama- 
teur brand reception and the 
other section covers broadcast 
band reception, with advice on 
suitable equipment and the tech- 
niques employed when using 
that equipment. The construction 
of a number of useful accesso- 
ries is described. 

25 SIMPLE AMATEUR BAND 

AERIALS 
N0286B $6.95 
How to build 25 amateur -band 
aerials that are simple and inex- 
pensive to construct and perform 
well. From the simple dipole up 
to a mini -rhombic. 

HOW TO BUILD ADVANCED 
SHORTWAVE RECEIVERS 
N03408 $6.95 
Contains full practical construc- 
tion details of a number of re- 

ceivers. 

Simply fill out the reply -paid card insert and send to: 

ETI Book Sales, 
140 Joynton Ave, Waterloo NSW 2017 
All phone enquiries: (02) 663-9999, ext 242 



Data, .1tr ó , photne 
CI 

*.. ...4 -e 
... 

.:111H1 

' 

Si rt' 
11.1vttitlt!.1. 

B00.1 CIS 

Fits inside the MicroBee 
and lefts you is' 

ICNY 
select say W ORDBEE 

or EDASM 

from the keyboalyd th 
8000 serial 

%a 

BROWN,$ 

u ' Starting Block 

Multiply your 
MicroBee's ROM 
Capacity 

Get on your SpeCials 
diskettes now for box of 10 

suitable for Micropolis39.50 
and other hard 

fox these Auk A es the Price! 
Moderns costing 2-3 times 

Tit Form 

The exclusive Avtek MultiProm 
Interface Kit allows you to extend 
the ROM capacity of your MicroBee 
to 44K, or to a total of 308K by daisy 
chaining up to 6 boards. It takes 
2532s or 2784s (can be mixed) and 
has 11 open collector outputs and 
eight buffered inputs; the outputs can 
drive relays etc. the inputs can 

only: 

Jump in 
`:.. for 5'/4' Diskettese 

Limited quantities of Sectored disk drives. 

high quality Memorex Normally selling for \ / 
s /DD hard $55.00 (box of 10) NL_ 
sectoreds 

K MModem 
f 

AVTEK have slashed the costIdeal 
for private line use and 

performance modems with the 
operators. Complete 

Mvoluti WorldtModem IC We 
Amateur 

the 
Radio 

and bolt and includes 
revolutionary 

engineered 
which to the 

last nut 
tdsbol silk-screened front 

have sngiboered a modem 
andational back 

works at both 300 and 120nd baud to 

scan Auand alll 
for the price of 300 

baud.and 

sd- 
single standard units with less 

monitor the status perfct for r 

ck panel. 249ao I 

o=tly s 

2SC935 TV/High 
VoltageTransistors 
at Tiny Prices 

Thousands of uses in 

high voltage 

switching, regulating. 
Audio etc. SMHz. 
Specs: 300V. 100w. 

Saturation Voltage 1.5V. 
2N584ó Equivalent to Ml 

CCl1 V.21 & V.23, Bell 
Data 

103 & 202 r Standards 800 and 1200BPS 

eS cT 
Normally $3.00-55.00. 

Data gates: 300, 

1'!X tl WOWS Backward 75 PBS In conlunctio 
Th ith izoo BPS 

Now only' 1" 
Make Your Own 
Crystal Set! 

ese high quality, air 
alarms, machines, even your model ¡ Channel w 

V 24 (RS232C) spaced dual gang t trains!! 
EPROMt 

The address of the ports used I ~ GIPSY P 

Controlslion ntelct l Tests over 57.00, we have - MtniPascal etc. with a few 
keystokes. 

°"' 

Computer tuning capacitors are for selection can be u -- .. Interface 240VAC/3W ideal for experimenters't` changed. osition & servicemen etc. I`I] You can quickly select between 
act Swilch Normally Selling for 

power itch (12 P el Mode switch 5 - r - Front l rotary), Conn 
3 pos¡' 

L Switch 

only s 150 each Fully Btand Tested toggle) pata 
anelConnect LED. 

ecetved Telecom Approved rront P 
Carrier Detect,R } Tully Indications end, 

-includes telephone 
Ready to plug into an hone hardwired 
socket, includes the p 

$329p0 

Suits all Bees 
arlierl '2 type strain relic gr P 

number (oll with locking device are lust some of the 

WOO 

5 1995 As Xi Microieel1Cts aetc)) serial features. numbprices 9 
responds 

upwardods 
to PAK1 and 3 

3.50 
Also r P Line Male. 
pAK2 commands. g 2995 Line Female 3.50 

Chassis Male 3.20 

Chassis 3.50 

Female 
1/s Price Sale of the 
Biggest, Fanciest 
Case on the Market 
We are selling the incredible 
'Eurocase' (normally selling for 
$189) for only $89.00. This case is a 
superbly made 4 unit rack frame 
case, originally made to house S100 
computer systems. 
Made in Germany and 
built better than a 

tank!! 
was $189 
now ,8900 

_------ 
features!! 

Neutók Connectors 
- the Best for Less 
Replace your tired Cannon 

conectors with Neutrik Connectors 

and get hander standard of 
convenience. Collett 

reliability I and a touch 

Sprint in for 40% 
off 400mW Zener 
Diodes Packs 
You normally pay 25c each for 
these zeners. We are selling them 
in packs of 10 at a 409ío saving! 
Voltages: 3.3. 3.9. 4.3. 4.7. 5.8. 6.2. 
6.8. 7.5. 8.2, 9.1. 10. 11. 12. 13. 15. 
18. 20. 22. 24, 27, 30, 33V. 

Pack of 10 (all same 
tYPe) only s l'° 

Editor/Assembler. Word Bee L t r r 
(3 position limited stocks at 

Everyone's a 
Winner in the A'K 
Olympics 

Request tos 
to send. Transmit Plastic type 

ea 

Data, Ring Detect, Te 

switch off normal. 

POWER. Dual gang type. 

Chassis Male 2.50 Aga 
non locking '111111.- 

2 50 Chassis 
Female non 
locking 

4.95 Line Male 
right angle 
Line Female 4.95 yk 

right angle .5, 

Others ar selling these 

for 51.50 and more. 

Sprint in for a real 

4 n 
Line Male 4.50 6 Pm 8.95 Female 53.50 Line Male 
Chassis Male 3.50 Line Female 10.95 

Chassise Chassis Male 
7.50 Female 

0 

Chassis 
Female 

5 MtlIr s e 

Line Female 7.50 
Line Male 50 

P 
Line Male 6.50 
Line Female 6.50 

Chassis Male 5.50 
Chassis Male 6.50 

Female 

deal: 

Chassis 5.50 Chassis ' 6.50 
Female 

AVTEK 
(ELECTRONICS) Pty Ltd 
119 York Street, Sydney 2000 

Phone (02) 267 8777 
Mail Orders to: P.O. Box Q302 Queen 

Victoria Building, Sydney 2000 
Postage and Packing 
Divide the value of your order by 20(5%) to get post and packing value and then add $2.00 - it's that simple. All bankcard orders can only be sent to a normal address (not a P.O. Box). All Bankcard 
orders will be sent by registered post (add $3 to P&P charges) 
All goods us stock and prices correct at time of going to press. 



 

Update 
This list was compiled courtesy of Your Computer magazine Data Base. 

A.C.T. 

ACT Micro 80 Users Group, Bill 

Cushing, 10 Urambi Village, Kambah 
2902. (062)31-3630. 

ACT VIC-20 Users Association, 
Chris Groenhout, 25 Kerferd St, 
Watson 2602. (062)41-2316, 
Meetings first Monday of each month 
at Boy's Grammar Scout Hall, Red 
Hill, 7.30 pm. 

ACTARI, Chris McEwan, 
Co-Ordinator, ACTARI, P.O. Box 
E112, Canberra 2600. (062)88-7861. 

Apple User Group (ACT), Jeff 
Brock, 1 Buckley Circuit. Kambah 
2902. (062)31-3630. 

Australian ZX80 Users Group 
(AZUG), David Brudenall, 19 

Godfrey St, Campbell 2601. For 
ZX80 Microace Owners. 

Canberra ACT Sirius User 
Group, Jim Bland (062)81-2824, 
(062)81-2832. 

Canberra Compucolor Club 
(CCC), Meets 7.30 pm on first 
Sunday of every month at the offices 
of Digital Equipment, 28 Lionsdale St, 
Braddon ACT. 

Canberra Microbee Users 
Group, Hugh Gibson, Microbee 
Store, Level 1, Cooleman Court, 
Weston 2611. (062)88-6384. 

Canberra Microbee Users 
Group, Adrian Van Wiersl, 9 
McGowan St. Dickson. (062)49-7030. 

Canberra Micro -80 User Group, 
Milt Cottee, 33 Crawford Cres, Flynn 
2615. (062)58-8822. Meetings third 
Monday each months 7.30 pm in the 
small theatrette, Reid TAFE, for 
System 80, TRS-80 etc. 

Canberra Osborne Group, Go 
Geoff Cohen, P.O. Box 136, Kippax 
2615. (065)54-7608. 

Mlcsig, Registrar, P.O. Box 446, 
Canberra 2601. 

N.SW 
Albury-Wodonga Dist. 
Microbee U.G., Eric Eulenstein, 
202 Kooba St, Albury 2640. 
(060)25-1601. 

Apple Users Disk Exchange 
Club, Peter Lapic, 45 Malabar St, 

Canley Vale 2166. 

Apple Users Group, Colin 
Rutherford, P.O. Box 505, Bankstown 
2200. Meets 6.30 pm second Monday 
of each month (Tue. after pub. hol.) 

at Sydney Grammar School, Stanley 
St., Sydney. (02)520-0926. 

Atari Computer Enthusiasts, 
Tony Reeve, P.O. Box 4514, Sydney 
2001. 

Ausborne, Brian Carney, 477.4492, 
P.O. Box C530 Clarence St., Sydney 
2001. Meetings third Wednesday 
each month at 6.30 pm in the North 

Shore Council Chambers, for 
Osborne users. 

Ausbug, Stephen Ford, P.O. Box 

62, Londonderry 2753. 

Australasia ZX80 Users Group, 
Tony Mowbray, 87 Murphys Ave.. 
Kieraville 2600. (042)28-5296, for 

ZX80 81 - Microace owners. 

Blue Mountains Microbee 
Computer Club, Roger Cooper. 
(047)58-7238. 

Blue Mountains Computer 
Club, Eric Lindsay or T. Macindoe, 

C/- P.O. Faulconbridge 2776. 

Broken Hill Microbee Users 
Group, Peter Cotter, 533 Radium St, 

Broken Hill. (080)88-1621. 

Central Coast Apple Users 

Group, C. W. Lee, 662 The 
Entrance Road, Wamberal 2260. 
Meetings first Tuesday each month at 

the Niagara Park Public School from 
7.30 pm. (043)84-3419. 

Central Coast Computer Club, 
Max Maughan, P.O. Box 36, Ettalong 
Beach 2257. (043)24-2711. First and 
third Tuesday every month at Applied 
Technology, West Gosford, for all 
types of computers. 

Commodore Users Group, John 
Guidlce, G.P.O. Box 4721, Sydney 
2001. 

Compucolor Users Group, Tony 
Lee, 52 Cowan Road, St. Ives 2075. 
(02)449-8824. 

Cumberland Computer User 
Group, S. O'Neil, (02)682-3851. 

DEC Personal Computer 
Special Interest Group, Marion 
Rhydderch, DEC Australia, Northern 
Tower, Chatswood Plaza, Railway St. 

Chatswood 2067. (02)412-5252. 

A.P.F. Users Group, Norm 
McMahon, 288 Kissing Point Road, 
Turramurra 2074. (02)44-2645. 

Hawkesbury Microbee 
Computer Club, Bruce Rennie, 
(045)67-7329. 

HP Desktop Computer Users 
Group, Dr R. W. Harris, CSIRO 
Division of Mineral Physics, PMB 7, 

Sutherland 2232. (02)543-3460. 

Hunter U. G. - All 
Microcomputers, Secretary, P.O. 
Box 39, Broadmeadow NSW 2298. 
Meets on the second Wednesday of 
each month in Room 308. building W, 

University of Newcastle at 7.45 pm. 
Membership is primarily Apple II 

orientated, but anyone with interest in 

micros welcome. 

Illawarra Microbee Computer 
Club, Ronald Read, 49 Beatus St., 
Unanderra 2526. (042)71-2384. 

Illawarra Super 80 Users 
Group, Jim O'Grady, Chairman, 
P.O. Box 1775, Wollongong 2500. 

Kaypro Users Group NSW, 
Harry Richards, 4/2 Bortfield Drive, 

Chiswick 2046. (02)713-1585. Meets 

second Tuesday each month at 

8.00 pm in the Burwood RSL. 

Lotus 1-2-3 User Group, in 

Sydney, Ron Pollak, (02)29-5316. 

Macarthur Computer 
Association, J. Napier, 23 Athel 

Tree Cres.. Bradbury 2560. Meets 
first Monday each month at Airds 

High School, Briar Road, 
Campbelltown, at 7.30 pm each 
month, all machines are catered for. 

(046)25-2055. 

Macquarie Microbee Users 
Group, Brian Thompson, meetings 
first Monday each month at Denistone 
East Primary School at 7.30 pm. 
(02)85-1659 after hours. 

MEGS (Microcomputer Enthus. 
Group), John Whitlock, P.O. Box 

1309, Chatswood 2067. Meetings 

third Monday each month at rear of 

St. Andrews Presbyterian Church, 37 
Anderson St, Chatswood. 
(02)638-1142. 

Mi Computer Club, Norma 
Jackson, P.O. Box 21, Waterloo 
2017. (02)662-8888. 

Newcastle Microbee Users 
Group, Lee Osman, 12 Cleverton 
Close, Warners Bay 2282. 
(049)48-8813. 

Newcastle Microcomputer 
Club, Angus Bliss, P.O. Box 293, 
Hamilton 2303. Meetings second and 
fourth Monday each month at room 

G12, Physics Building. Newcastle 
Uni. (049)67-2433 ext 326 bh. 

NSW Primary School Microbee 
Users Group, Mr Peter Stretton, C./ - 

Hunters Hill Primary School, 
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Alexandra St, Hunters Hill 2110. 

NSW 6800 Users Group, 27 

Wagga Microbee Users Group, 
John Simmons, 47 Undurra Drive, 
Glenfield 2650. (069)31-1302. 

82-7632, second Tuesday each 
month, 7.30 pm at the Victorian 
College of Pharmacy. 

Northn/Westn Sub. Comp. 
Users Group, John King (Secre- 
tary), 284 Union Road, Moonee Georgina Ave, Keiraville 2500. Meetings first and third Tuesdays Ponds 3039. (03)338-9304. Contact 

each month in the Tolland-Glenfield Kaypro Users Group of CP/M Data Systems. Northern Beaches VIC User Neighbourhood Centre at 8.00 pm. Victoria, George Kunz, P.O. Box Group, E. Tuxford, 161 Barrenjoey 
Rd, Newport 2106. (02)997-2467. 

Northern NSW MICC Chapter, 
Alen Hartley, Dundurrabin, via Dorrigo 

Wizzard User Group, John 
Mifsod, 150 Bouganville Road, 
Blackett 2770. (02)628-0801. 

159, Forest Hill 3131. (03)857-5462. 
Meetings fourth Sunday each month 
at Burwood State College, 
Community Resources Centre at 
2 pm. 

Peninsula Computer Club, 
George Thompson, 3 Patterson St, 
Bonbeach 3196. 772-2674, second 
Tuesday each month at Chisholm 
College, Frankston. Many types of 2433. (066)57-8160. ZX-Spectrum Users Club, Craig computers are catered for. 

Kennedy, P.O. Box 466, Epping KAOS (Ohio Scientific), David NSW Peach User Club, Daniel 
Soussi. Weekly meetings on Saturday 
from 2 pm at 'Cybernetics Research' 

2121. Anear, 49 Millewa Cres., Dallas 3047. 

Latrobe Valley Colour 

Sharp Computer Users Associ- 
ation, The President, 7 Faye St, 
East Burwood 3151. 120-122 Lawson St, Redfern. 

(02)698-8286. 

OSI Users Group, Nigel Bisset. 

Victoria Computer U.G., George Francis, 
31 Donald St, Morwell 3840. 22-1389, 
for TRS-80 & 1IC10 users. 

Spectravideo Users Group, 
Mitch Raitt, Fernhill, Tindal's Road, 
Warrandyte 3113. (03)844-3485. (02)411-7142. Apple Users Society of Melbourne Atari Computer 

Pocket Computer Users Club, 
George Antonijevic (02)683.54296, 
for those interested in pocket 
computers, whatever the brand. 
Meetings held on the first Wednesday 
of each month at 7.30 pm at the 

Melbourne, D. Halprin, P.O. Box 
43, Forest Hill 3131. (03)387-3221. 

AT Microcomputer Club, Grant 
Forest. (03)879-2257 ah, 
(03)699-2888 bh. This club has been 
formed for people interested in the 

Enthusiast, P.O. Box 133, 
Mulgrave North 3170. Meetings held 
on first Sunday of each month at 
11.40 am at Monash University 
Rotunda. 

Melbourne Lotus 1-2-3 Users 

Sorcerer Computer Users 
(Australia), Secretary, G.P.O. Box 
2402, melbourne 3001. 

TI -99/4A Users Group Mel- 
bourne, Wayne Worladge, 123 Ash - 
bum Grove, Ashburton. (03)25-1832. 'Woodstock' Community Centre, 

Church St, Burwood. 
Applied Technology DGOS Z80. Group, Robert Taylor. (03) 

267-4800. Vic. Assoc. of Computer 
Sorcerer Users Group, P.O. Box 
E162, St James 2000. Meetings first 

Atari User Group Melbourne, 
Kelvin Eldridge, P.O. Box 173, 3073. Melbourne Microbee Users 

Group, Pres. Grant Forrest, P.O. 

Educators, Arthur Totrall, P.O. Box 
69, Whittlesea 3757. 

Tuesday each month at 7th Floor, 
Datec House, 220 George St., 
Sydney at 7.30 pm. 

Australian FORTH Interest 
Group, Tony Latermore, P.O. Box 
704, Sale 3850. (051)44.2011. 

Box 157, Nunawading 3131. Meetings 
7.00 pm second Wednesday each 
month at Vic. State College - 
Burwood Campus, 221 Burwood 

Victorian VZ200 User Group, 
Luigi Chiodo, 24 Don St, Reservoir 
3073. (03)460-3770. 

Southern Districts Commodore 
Users Group, Lex Toms, 
602-8691, 3 Lucille Cres., Casula 

Australian North Star Users 
Assoc, P.O. Box 194, Wangaratta 
3677. 

Highway, Burwood. 

Melbourne PC User Group, 

Victorian Wizzard Users 
Group, Barry Klein, 24 Russell St, 
Bulleen 3105. 2170. meetings first and third Stephen Wagen or Christopher Wednesday each month, API Hall, 

Currajong Rd., Prestons. 

Sutherland Super 80 Group, 
Jim Treager. (02)525-2018. 

Sydcom 64 (C64 User Group), 
Andrew Farrell, meetings first 
Tuesday of each month at 6.30 pm 

Ballarat Computer Users 
Group, Publicity Officer, John 
Preston. (053)31-4363. 

Billanook Computer Forum, 
Maurie Canterbury, Cardigan Road, 
Mooroolbark 3138. (03)725-5388. 

ABUG 80 (Burwood Users 

Leptos, do Pannell Kerr Foster, 14th 
floor, 500 Bourke St., Melbourne 
3000. (03)605-2222 bh. 

Melbourne Peach Users Group 
(MPUG), P.O. Box 191, Rosanna 
3084.(03)434-2541. 

Melbourne Super 80 Users 

Yarrawonga Computer User 
Group, Chris Younger, 10 Witt St, 
Yarrawonga 3730. (057)44-3859. For 
all machines. 

ZX81 Software Exchange, C/ - 
Chips Taens, 5 Muir St, Mt. Waverley 
3149. 

above Computerwave, George St., 
Sydney. (02)99-2640. 

Group), P.O. Box 46, Blackburn 
South 3130. Group, Sec. Victor Shuttleworth. 

(03)723-2713. 
QLD. 

Sydney FORTH Group, Peter CHIP 8, 6800, 1802 User 
Tregeagle, 10 Binda Road, Yowie Group, Frank Rees, 27 King St, MICOM, Microcomputer Club Apple -O the Brisbane User 
Bay 2228. (02)524-7490, FORTH Boort 3537. of Melb, P.O. Box 60, Canterbury Group, The Secretary, P.O. Box 
Computer Language. 3126. 721, South Brisbane 4101. Has User 

Sydney Microbee Users Club, 
Compucolor Users Group, 
L. Ferguson, 12 Morphett Avenue, Motorola User Group Soc. 

Group days every third Sunday of 
month at Hooper Education Centre, 

Colin Tringham. 92-6408, P.O. Box 
C233, Clarence St, Sydney 2000, 
Meetings third Sat. each month, 

Ascot 3342. 

COMX-35 Users Group, Adam 

(MUGS), Clive Allan, 11 Haros Ave., 
Nunawading 3131. (03)878-1298. 
Group Is interested in 6800/02 09 - 

Kuran St, Wavell Heights. Centre is 
open from 8.3Q am till 4.30 pm. Mem- 
bers encouraged to bring Apple 

1-5 pm, McMahons Point Hall, Blues Carter, 2 Dougand Circuit, Dingley based computers, particularly if run- along. 
Point Rd., North Sydney. 3172. Interstate members welcome. ning Flex. 

Sydney Peach User Group, Ben DEC Personal Computer National Mutual Micro Users 
Australian Sirius Users Group, 
P.O. Box 204, Chermside 4032. (07) 

Sharif, 261 Northumberland St., Special Interest Group, see Group, R. Prewett, NMLA, P.O. Box 350-2611. Looks after the needs of 
Liverpool 2170. (02)601-8493. 

Sydney TRS-80 Users Group, 
meetings second, third and fourth 
Saturday of each month at Botany. 
(02)666-4716 bus. hours. 

NSW entry. 

FORTH Interest Group, Lance 
Collins, P.O. Box 103, Camberwell 
3124. (03)29.2600. Meets on the first 
Friday of the month. 

2830AÁ, GPO Melbourne 3001. For 
National Mutual staff. , 

National Sinclair User Group, 
P.O. Box 148, Glen Waverley 3150. 

National ZX80 Users Club, 24 

Sirius One and Victor 9000 computer 
users. For membership form write to 
above address. 

Basic User Group, Chris Lucey, 
Cranium Computers, 34 Lawless St, 
Blackwater 4717. 

TAG -The Access Group, Bob Geelong Computer Club, Peter Peel St, Collingwood 3066. 
Dolton, P.O. Box 943, Orange 2800, 
for Access and Actrix users. 

McKeon, P.O., Box 93, Geelong 
3220. NEC Portable Users Group, 

D. Green, meetings second Wednes- 

Brisbane Super 80 Users 
Group, Gary Gatfield. (08)355-3173. 

TI Sydney Home Computer IBM & Columbia Computer day of each month at Myers Com- Brisbane Youth Computer U.G., P.O. Box 149, Pennant Hills Users Club, Giles Bray, 22/11 puter Centre, Lonsdale St., at Group, A. Harrison, P.O. Box 396, 
2120. Auburn Grove, Hawthorn East 3123. 7.30 pm. (03)611-3380. Sunnybank 4109. 
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Commodore Corn Cuter Users 
Group Old, Mrs D. D. DiIlan, P.O. 
Box 127, Stones Comer 4120. 

Commodore Users Group, John 
Egan, P.O. Box 274, Springwood 
4127. (07)287-2705. For owners of 
PeVCBM and VIC-20 machines. 
Meetings held on the first Tuesday of 
the month at 130 Petrie Terrace, Bris- 
bane. 

Computer Owner's Group, Betty 
Adcock, 42 Lucan Ave, Aspley 4034. 
263-4268. Second Wednesday each 
month, 7.45 pm, all kinds of comput- 
ers are catered for. 

DEC Personal Computer Spe- 
I cial Interest Group, see NSW 

entry. 

Gold Coast Mícrobee User 
Group, Col Mclaren, 1-100 imperial 
Parade, Labrador 4215. (075) 31- 

1 
4610. Meetings first Sunday each 
month, 3.00 pm at the Southport High 
School. 

IREE Microcomputer Interest 
Group, N. Wilson, P.O. Box 811, 
Albion 4010. 

Mackay Microbee User Group, 
Geoff Gehring, Box 230, Mackay 
4740. (079)42-3214. 

Osborne Users Group of Old 
Uni, Glen McBridge, meetings sec- 
ond Thursday each month, open to 

all. (07)371-4243. 

Superboard Users Group, Ed 

Richardson, 146 York St, Nundah 
4012. 

Tandy, Apple, Commodore UG, 
Chris Lucey, 34 Lawless St, Black - 
water 4717. 

The Microcomputer Society, 
The Secretary, P.O. Box 580, Forti- 
tude Valley 4006. Meetings are held 
on the second Friday of each month 
in the Old Town Hall, corner Vulture 
and Graham Streets, Sth Brisbane. 
Meetings start at 7.30 pm; if main 
gate is closed use the back stairway. 

Townsville MicroBee User 
Group TMUG, Cl- Town and Coun- 
try Computers, CTL Centre, Anne St, 
Aitkenvale 4814. Meetings 7.30 pm 
on second and fourth Monday each 
month on the ground floor, St Marga- 
ret Mary's Secondary School, Crowle 
St, Hermit Park. 

TRS80/System 80 Interest 
Group Old, 396-2998. Meetings on 
the first Sunday of each month at 21 

Rodney St, Lindum, at 2 pm. 

ZX 81 Club, P. Carswell, 22 Braud 
St, Bundaberg 4670. 

S.A. & NT 
AACC, Adelaide Atari Corn- 

puter Club, meets at Gilles St Pri- 
mary School, City, on first Monday 
(second íf first is on public holiday) of 
each month. Secretary, P.O. Box 333, 
Norwood 5067. 

Adelaide Lotus 1-2-3 User 
Group, Paul Wragg, Pannell Kerr 
Foster, GPO Box 1969, Adelaide. 

Adelaide Micro User Group, R. 

G. Stevenson, 36 Sturt St, Adelaide 
5000. For TRS-80 and System 80 
Users. 

Adelaide Osborne Group, Rus- 
sell Barter, The Secretary, 410 
Regency Road, Prospect 5082. 

Alice Springs Microbee Users 
Group, Douglas Craigie, c/- P.O. 
Box 3230, Alice Springs 5750. 

Beebnet, BBC and Econet 
User Group, M. A. Cowley, P.O. 
Box 262, Kingswood 5062. 

CBMNIC Users Group Of N.T., 
Ian Diss. (089)27-9208. 

CommodoreNIC Computer 
Users Assoc, Eddie Hann, 13 

Miranda Road, Paralowie 5108. The 
SA branch meets monthly. 

Compucolor-Intercolor User of 
SA, P.O. Box 86, Torrensville 5031. 
(08)352-3296. 

Darwin Microbee Users Group 
DBUG, Felino Molina, P.O. Box 

3111, Darwin 5794. (089)82-5613 bh, 
(089)88-1455 ah. 

DEC Personal Computer 
Special Interest Group, see 
NSW entry. 

IBM-PC SA Users' Group, P.O. 
Box 68, Walkerville 5081. 

Kaypro User Group, Myles 
Wakeham, 100 Pine St, Adelaide 
5000. (08)223-6333. meetings first 
Tuesday each month. 

Microbee Users Group of S.A. 
MUGSA, The Secretary, GPO Box 

767, Adelaide 5001. 

NT 80 Computer User Group, 
R. T. O'Brien, 433 McMillans Road, 
Jingili, Darwin 5792.. 

SA Commodore Computers 
UG, Eddie Hann, The Secretary, 
P.O. Box 427, North Adelaide 5006. 
258-6367. Meetings second Tuesday 
each month, 7.30 at Royal Caled- 
onian Hall, 379 King William St, 
Adelaide. 

SA Hitachi User Group, Cliff Hig- 
nett, 45a Ormond Ave, Daw Park 
5041. (08)274-9341. 

SA Microprocessor Group Inc. 
SAMG, The Secretary, P.O. Box 

113, Plympton 5038. (08)278-7288. 

Sorcerer Users Group of SA, 

- . ° COMPUTER CLUB LIST' 

Don Ide, 14 Scott Road, Newton 
5074. 

South Australian Apple Users 
Club, The Secretary, SAAUC, C/ - 
The Bookshelf, 169 Pirie St, Adelaide 
5000. 

South East Computer Enthusi- 
asts Group, Glenn Mtbus, 3 Millard 
St, Mount Gambier 5290. (087)25- 
1046. Meetings second and fourth 
Tuesday of each month from 6.30 pm 
at Mt Gambler High School Computer 
Room, for all machines and interested 
parties. 

The Microcomputer Assoc. of 
the NT, Andy Smith, Darwin Com- 
munity College, Casuarina 5792. 

VZ200 Users Club, 7 Abbott Cres, 
Malak, Darwin 5793. (089) 27-2830. 

W.A. 
Agriculture Users Group, C/- Mr 

R. Fenwick, Dept. of Agriculture, 
Albany 6330. For farmers and the ag- 
riculture service industries. 

CU West WA Compucolor/ 
Intercolor U.G, John Newman, 8 

Hillcrest Drive, Darlington 6070. 

DEC Personal Computer 
Special Interest Group, see 
NSW entry. 

KAOS-W.A., Gerry Ugtermoet, 
(09)450-5081, 39 Cloister Ave., Man- 

ning 6152. For Ohio Scientific Users. 

OSWEST-Osborne UsersGroup 
of WA, (09)330-3439. 

Kaypro User Group of WA, Ains- 
lie Sharpe, P.O. Box 91, Claremont 
6010. (09)384-5511. meetings second 
and fourth Mondays of each month in 

the canteen of the Department of Agri- 

culture, Jarrah Road, South Perth. 

Perth 80 Users Group, C. Powell. 
(09)457-6849. For system 80 and TRS 
80 Users. 

Perth Hitachi Peach Club, The 
Secretary, 1 Chart Court, Riverton 
6155. (09)367-5880. For Hftachi Peach 
and 6809s. , 

Sorcerer Computer Users of 
Aust, The Secretary, 90 King George 
St, Perth South 6151. (09)367-6351. 

Super 80 Users Group Perth, 
Garry Black, 19 Bendigo Way, City 
Beach 6015. (09)385-8813. 

The WA Atari Computer Club, 
Alf Gaebier (Secretary). P.O. Box 
7169, Cloisters Square, Perth 6000. 

WA Microbee Club, Mike Osborn. 
(09)447-5366. 

VIC-Ups, G. Padfield. (09)451-4629. 

WA Wizzard Users Group, John 
Reid, 13 Wenlock Road, Wattleup 
6166. (09)410-2359. 

WA ZX Users Group, Phil Taylor. 
(09)328-4111 bh. 

WA University Computer Club, 
Second Floor, University of WA, Guild 
Building. (09)386-1455. 

Tasmania 
DEC Personal Computer 
Special Interest Group, see NSW 

entry. 

Devonport Computer Interest 
Group, John Steveson, R.S.D. 422, 

Sheffield Tasmania 7306. (004)92- 
3237. 

Spectravideo Computer Users 
Group, W. P. Decket, 48 Heather St, 

Launceston 7250. 44-4836, Member- 
ship to the club costs S15 which enti- 
tles members to a newsletter and to 

discounts on computer equipment. 

TASBEEB, John Hannon, P.O. Box 

25, North Hobart 7000. Meetings first 

Monday each month at Elizabethan 
Matriculation College in D Block at 

8 pm. (002)34-2704. For BBC 

computers. 

Tasmanian TI User Group, Co-or- 
dinator, 1 Benboyd Court, Rokeby 
7019. (002)29-4009. Meetings third 

Sunday of each month at University of 
Tasmania, room 373. 

TAS-Micro, Peter Deckert, Unit 
1/456 West Tamar Road, Riverside, 
Launceston 7250. 

Tasmanian Commodore Users 
Assoc, Vincent T. Staggard, The 

Secretary, G.P.O. Box 391D, Hobart 

7000. (002)72-0295. Commodore and 
others. 

Tasmanian OSI User Group, 
David Tasker, 111 Bass Highway, 

Westbury 7303. 

N.Z. 
1802 Users Group, P.O. Box 6210, 
Auckland, New Zealand. For those 
who own an ETI-660 or a COSMAC 
VIP, you can contact the 1802 Users 
Group. Be kind and send them a return 
addressed envelope and some Inter- 
national Reply Coupons. 

Nelson Vic Users Group, Peter 

Archer, Nelson VIC Users Group, C/- 
P.O. Box 860, Nelson NZ, for VIC and 

Commodore. 

Wellington Microcomputer Soc. 
Inc., Lindsay Williams, 2 Pope St, 
Pimmerton, New Zealand. 

ZX81 Club, R. Skelton, Cl- 
Harbourside Orchard. Waiuku, New 

Zealand. 
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The Radio Experimenter's 
Handbook, Volume 1, from 
Electronics Today International 
is 132 pages chock-full of 
circuits, projects to build, 
antennas to erect, hints and 
tips. It covers the field from DX 
listening to building 
radioteletype gear, from 'twilight 
zone' DX to VHF power 
amplifiers, from building a radio 
FAX picture decoder to 
designing loaded and trap 
dipoles. 
Edited by Roger Harrison, 
VK2ZTB, this book carries a 
wealth of practical, 
down-to-earth information 
useful to anyone interested in 
the art and science of radio. 
$7.95 from your newsagent or 
through selected electronics 
suppliers. It is also available 
mail order through ETI Book 
Sales, P.O. Box 227, Waterloo 
NSW 2017 (please add $1.75 
post and handling when 
ordering by mail). 

1 OPEN 3,4 
2 Cf1D 3 
3 PRINT"GOLD LOTTO" 
4 LIST 
5 REM LUCKY LOTTO BY 
10 POKE36879,122 
15 FORN=1706 
20 Q(N)=INT(RND(1)$40)+1 
25 NEXT 
30 FORY=1T05 
35 FORZ=1705 
40 IFQ<Z)->Q<Z+1)THENA=1)(2): 

Q(Z)=0(2+1):Q(Z+1)=8 
45 NEXT 

LUCKY LOTTO 
The object of the 'Lucky Lotto' program for the 
VIC-20 is to select six random numbers and to dis- 
play them in the form of a coupon. Line 10 gives 
the screen a yellow background, while lines 15-20 
do the number selection and make sure that no 
number is repeated. Lines 100-170 print a coupon 
with red figures, and then lines 200-395 turn the 
selected numbers black. 

D. J. Donoghue, Inhala Qld 

50 NEXT 
55 FORS=1105 
...0 IFQ(S)=0(S+1)THENQ(S)=INT(RND(1)*40)+1:G0f030 
65 NEXT 
100 PRINT":7" 
110 PRINT" 
120 PRINT"WA 1 

130 PRINT">V 8 9 
140 PRINT"Á115 16 
150 PRINT"9122 23 
160 PRINT"1129 30 
170 PRINT"Á26 37 
200 IFQ(1)=10RQ(2)=1OR.Q(3)=10RQ(4)=1ORQ(5)=1ORQ(6)=1THENP0KE38488+1,0 
205 IFQ(1)=20RQ(2)=20RQ(3)=20RQ(4)=20RQ(5)=2oRQ(6)=2THENPOKE38488+4,0 
210 IFQ(1)=3GRG!<2)=30RQ(3)=3URQ(4)=30RQ(5)=30RQ(6)=3THENPOKE38488+7,0 
215 IFQ( 1 =4ORG(2)=4ORQ(3)=4ORQ(4)=40RQ(5)=40RQ(6)=4THENPOY..E38488+10,0 
220 IFQ(1)=50RQ(2)=50RQ(:-s)=50RQ(4)=50RQ(5)=50RQ(6)=5THENPOKE38488+13,0 
225 IFQ(1)=60F'Q(2)=60RQ(3)=60RQt.4>=60RQ(5)=60RQ(6)=6THENP0KE38488+16,0 
230 IF9(1)=70FrT(2)=7ORQ(3)=7ORQ,.4)=70RQ(5)=70RQ(6)=7THENPOKE38488+19,0 
235 IFbi, 1 -:_nFí,. 2 .=8OR0i3)=80R0. 4,=8ORQ(5)=80RG!(6: =QTHENPUKE38532+1,0 
240 IFQ(1)=90RQ<2)=90Ru(3)=9uku(4)=9ORQ(5)=9uRQ(6)=9THENPUKE38532+4,0 
245 IFQ(1)=100RQ(2)=19ORQ(3)=190RQ(4)=190RQ(5)=100RQ(6)=10THENPOKE38538,0:POKE3f 
539,0 
250 IFQ(1)=11ORQ(2)=110RQ(3)=110RQ(4)=11oRQ(5)=110RQ(6)=11THENPOKE38541,0:PO1(E3f 
542,0 
255 IFQ(1)=12ORQ(2)=12oRQ(:3)=120RQ(4)=12ORQ(5)=120RQ(6)=12THENPOKE38544,0:POKE3E 
545,0 
260 IFQ(1)=130RQ(2)=130RQ(3)=13URQ<4)=13URQ(5)=130RG(6)=13THENPOKE38547,0:POKE3E 
548,0 
265 IFQ(1)=140RQ(2)=140RQ(3)=140RG(4)=140RQ(5)=140RQ(6)=14THENPíJKE38559,0:POKE3E 
5519 
270 IFQ(1)=150RQ(2)=150RQ(3)=15oPQ(4)=150RQ(5)=15ORQ(6)=15THENPOKE38576,0:POKE3E 
576+1,0 
275 IFG(1)=160RQ(2)=160RQ(3)=160RQ(4)=160RQ(5)=160RQ(6)=16THENF'OKE38579,0:POKE3E 
580,0 
280 IFQ(1)=170RQ(2)=170RQ(3)=170R0(4)=170RQ(5)=170RQ(6)=17THENPOKE38582,0:POKE3E 
583,0 
285 IFQ( 1 )=1PORQ(2)=1E:URQ(:3)=18GRQ.(4)=18URQ(5)=1>iURt,!(6) =181HENh'UKt33585,0:FUKt.iE 
586,0 
299 IFQ(1)=190RQ(2)=190RQ(3)=190RQ(4)=19GRQ(5)=190RQ(6)=19THENPOKE'85E;8,0:POKE3E 
589,0 
295 IFQ(1)=20URQ(2)=200RQ(_:)=200RQ(4)=200RQ(5)=200RQ(6)=20THENPOKE38591,0:POKE3E 
592,0 
390 IFQ(1)=210RQ(2)=210RQ(3)=210RQC4)=214RQ(5)=210RQ(6)=21THENPOKE38594,0:F'OKE3E 
595,0 
305 IFQ(1)=220RQ(2)=22CíRQ(3)=220RQ(4)=220RG(5)=220RQ(6)=22THENPOKE38620,0:POKE3E 
629+1,0 
310 IFQ(1)=23GRQ(.2)=230R0(3)=23ORQ(4)=230RQ(5)=23URQ(6)=23THENPOKE38623,0:POKE3E 
624,0 
315 IFí:!(1)=240R0(2)=240R(j(3)=240RQ(4)=24OR0(5)=240RQ(F)=24THENPOKE38525,9:POKE3E 
627,0 
320 IFG(1)=250RQ(2)=25GRQ(3)=250F'Q(4)=250PQ(5)=25UR,'Q(6)=25THENPOY.E38629,O:POK,E3E 
630,0 
325 IF6!(1)=260Rr1{2)=260R0(3)=260R0(4',=260RQ(5)=26URiAí.6)=26THENPOKE3Y632,0:POKE3'_: 
633,0 
:330 IFQ(1)=270R,'Q(2)=270RQ(3)=270RQ(4)=270RQ(5)=270RQ(6)=27THENPOKE38635,0:POK,E38 
636,0 
335 IFf,n(1'.=280RQ(2)=220RQ(3)=2L;0RQ(4)=280RQ(5)=280RQ(F_,)=2:3THENPOKE38638,0,POKE38 
639,0 
340 IFQ(1)=290RG(2)=290RQ(3)=290RQ(4)=290RQC5)=29ORQ(6)=29THENPOKE38664,0:POKE38 
664+1,0 
345 IFQ(1)=300RQ(2)=300RQ(3)=:i0URQ(4)=300RQ(5)=:300RQ(6)=30THENPOKE38667,0:POKE38 
668,0 
350 IFQ(1)=310RQ(2)=310RQ<3)=310RA(4)=31UR,Q(5)=310RQ(6)=31THENPOKE38670,0:POKE38 
671,0 
355 IFQ(1)=320RQ(2)=320RQ(3)=320RG(4)=32OP.Q(5)=320RQ(6)=32THENPOY.E38673,0:POKE38 
674,0 
360 IFQ(1)=330P,QC2)=330Ría(3)=3:30RG(4)=330P,Q(5)=3^ORQ(F,=33THENPOKE38676,a:PnKE38 
677,0 . 

365 IFn( 1 )="'4fíPcv 2)=340R0( =?4nPQ' 4>=34gRQr 5 '=340RQ(6 )=34THENPOKE38679, 0: POKE"'8 
680,0 
370 IFC!<1)=35CiRQ(2)=350PQ(3)=:50RQ(4)=.+50RQr5)=35UR'Q(6)=35THENPOKE38582,0:PrjKE38 
683,0 

GOLD LOTTO " 

2 3 4 5 6 7" 
10 11 12 13 14" 
17 18 19 20 21" 
24 25 26 27 28" 
31 32 33 34 35" 
38 39 40" 
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COMMODORE COLUMN 

175 IFQ(1)=35080(2)=360RO(3)=35080(4)=36080!(5)=350PQ(F_.)=35THENPOKE38708,0:POKE38 
(08+1,0 
F80 IFQ(1)=370RI_(2)=37OR0(3)=37OR0(4)=370R0(5)=2,7Oú0(5)=37THENPOKE38711,0:POKE38 
12,0 
85 IFQ(1)=38080(2)=3`;080(3)=380Pí;!(4)=38UP,r,I(5)=38080(5)=c":BTHENPOKE38714,0:POKE38 

715,0 
90 IFO(1)=39OR0(2)=39080(3)=39080(4)=390RO(5)=38ft0(5)=:39THENP0KE38717,9:POKE38 
18,0 
95 IFQ(1)=490Rí"!(2)=4&80(3)=40080(41=400Rp(5)=40080(F-.)=40THENPOKE38720,0:POKE38 
21,0 

1000 PRINT"3áN TO GET NEXT CARD" 
410 PRINTWU HIT ANY KEY" 
120 GETR$:IFR$=""THEN420 
30 PUN 

tEAOY. 

INVADER MATH 
Ric Kube, Waikerie, SA 

This game will work with the unexpanded VIC or with 
the 3K expansion board. 

10 REI.1 INVADER MATH 
20 FORN=7384707384+15:READA,POKEN,AIr1EXT:FORN=7424TO7431:FOKEN,ONEXT 
30 DATA36,126,219,219,219,106,36,195 
40 DATA145,94,56,254,56,04,146,0 
50 POKE36869,255'PRINT.CrTAB(5)".juINVADER MATH":POKE36879,8 

60 FORA=0TOI0:POKE36879, 13FORE=255T0128STEP-19:POKE36877,B:POY.E36£75,8 
70 POKE7680+Aw23,27:POKE7701+A*21,27POKE38400+Aw23,3 
80 POKE38421*A+21,3FORE=170200:NCXTiNEXTIPOKE7680*Aw23,32:POKE7701+At21,32POKE 
36879,01MEXT 
90 POKE7910,27:POKE38400+Z2*1110,31POKE36877,0POKE36875,0 
100 PR IIIT" alCTFO SHOOT THE INVADER YOU NECD TO TYPE THE ANSWER TO THE' 

Ito PRINT"Q:PROBLEM.!F YOU SUCCCED, ANOTHER WILL APPEAR SOMEWHERE ELSE FOR YOUTO 

SHOOT" 
115 PRINT':f100 YOU WANT TO ADD OR MULTIPLY" 
116 OCTAsIFAs=""THEN116 
117 I1-Af="A"THENZZ=I0o'o120 
118 IFA3="M"THEFCZ=2:GOT0120 
119 0OTO116 
120 PRIrlT"¡PRESS ANY KCY" 
130 GCTAt:IrAf="-THCN130 
140 PRINT -0.7Á0C 5>"i$OIFNADER MATH" 
170 FORA=IOTOOSTEP-11POKE36878, 151FORE=2SSTo128STEP-19:POKE36877,0:POKE36675,6 
160 POKE7690+Fl123,27:POKE7701*Aw21,27:POKE38400+Á1,23,3 
190 POKE3o421 ,Aw21,3:FORP=IT0200:NEXT:NEXT:POKE7680*Aw23,32:POKE7701+A*21,32POK 
E36878,0: NEXT 
200 P0KC7910,27:P0KE38400+22»11* I0,3:POKE36877,01POKE36875,0 
210 PRINT" ...IINVADER MATH" 

220 5=72:D=0:FORY=IT09:POKE7746+22*Y,186-YIPOKE7966*2*Y,Y+176: NEXT 

230 O=(INT<RNo(I)s9)w2).2FORR=INT(RrCD(1)w7)*1708 
240 LA=7768.01Rs22:POKE36879, 15CO-30720 
250 FORL=7768+0TOLASTCP22 
260 POKEL,27:POKECO*L,3:POKE36877,200:POKE36375,155:rORrA=17015 
270 IJCXT:POKE36877,0:POKE36375,0:POKEL,32: r 1EXT 

280 POKE7768O+R*22,27POKECO.7768.Q+R*22,3:FOKE36876,0 
290 PR INTTABC 4)-zwe -1,r, tLL"L-LLL+*-CORE"D 
300 PR INTTABC 4) "P4Y'L"Phl*111W01,01~000UI'I IGH SCORE"H I 

310 Arm.=O 

320 PRINT",}-YlPI+LIq.I'1!DUI-VI)1LJYOUR ANSWER IS ", : 1NPUTANS 

330 FR I14T";Y!LLLLLLIt2'LLLLLRW 
340 IFZZ = I ANDAN-( 0,2 ) 1( 9-R) THEN480 
350 I r 2 Z =c^ A NO Aus = < o/2) s< 9 -R) THEN460 
360 G=S -R: IFS( =OTIIEN400 
270 POKE7768.Q+Rs22,32 
300 IFR=8T11EN51 O 

390 R=R*11POKE36877,200:POKE36875,155lFORFA=IT0151NEXT:POKE36877,O:POKE36875,O:G 
070200 
400 PRINT':6Y1bábl+islsl11' ''IJ3WAME OVER 
410 IFD>HITHENHI=D 
420 PRINT':t!LLHIOH SCORE:"H1 
430 FORK=1T05000rNEXT 
440 POKC198,0:PRINT"OWNOTIIER OAE7" 
450 GETAS: IFAS=:"THCN450 
460-IFAt<)"7'THENPOKE3G£69,240:POKE36879,27:PRINT=7":END 
470 GOTO210 
400 FOKC7760.O+Ra22,28:POKECO*7768.O.P.w22,2 
490 POKE36877,255:FORL=l5TOOSTCP-2:POKE36E72,LFORM=1T0250:11EXTM,LPOKE36877,01P 
OKC36378,0 
500 D=D+I 
510 FORN=1T0500:NC::T 
520 POKC7768.7*R+22,32:GOTO23C 

READY. 

You need not own a bank 
to have a personal com- 
puter. Look at our prices. 

64K Z80 & 6502 CPU IBM look -a -like 
case detachable keyboard 188 function 

keys, 10 user define keys 5480 

Apple Computer keyboards 5130 + Tax 
Boxes 550 + Tax. Power supplies 555 + Tax 

..I. - . 

I1fiNG1iN!!IN _ 

' .... ,.+..... yL 

12" green & amber monitors high 
frequency, from 5120.00 

Teac Floppy disk drivers suitable Apple II, 

with Direct Drive from 5230.00 

Dot matrix printers using continuóus and 
sheet paper 5265.00 

Daisy wheel printer, letter quality 5475.00 

Floppy Disks 51/4" and 8' S/S, D/S, S D & 

DID, from 52.10 

Add-on Cards, 80 column, 
Parallel cards, RS232 

Serial card, Disk card (2), 
Pal card, Printer card, 

Clock card, Eprom writer 
card, Speak card. 

Also stepping motors 
Servo motors 

Synchronous motors 
Digital Instruments 

Presettable counters 
Tachyometers & 

Panel meters 

Ring or send 60c 
postage for free 

catalogue. 

G.C.S.Computers 
,G.C.S. Sydney - 67 Blackshaw Ave., 

Mortdale. 2223. Phone (02) 570 1225 
Wollongong - 46 Charles Road, Fairy 

Meadows. Phone (042) 84-5544. 
Enquiries from agents and distributors 

invited. 
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FOR 
3aPOST cAN ORDER TO ONE 

I RS OF ALTRONICS COMPETITIORS 
- naturally you won't have a clue as to whether they've got the items you need available. And 

of course, be prepared to wait, wait, patiently wait sómetimes for weeks! 

Why waste your valuable cash? 
Aa ter 

ltr011iCS 
standard 

are 
wai ing 

for your call now (up 
6pm 

CO ANYWHERE 12-240V POWER 
These great Inverter kits enable you 
to power 240V appliances from a 

12v DC power source. Tremendous 
for camping, fishing etc. Install Into 
your Car, Boat or Caravan. 

fully regulated and overload Protected design, 
featuring ETAt locked freouency USe tO Dower 
hi.fl iv sen. even electric drills for snort time 
Dmods 
MANY OF THESE KITS ARE NOW IN USE FOR 
FMIRGINCY LIGHTING PURPOSES. 
ALTRONICS KIT features Gold elated edge Con 
Ktor and PCB Nun Low ape rate KTAL Sockets 

for an Ks Hon Efficiency 
age 

K6750 icy TUNE os ... $199.50 

1$10 DELIVERY AUSTRALIA WIDE) 

40 WATT MODEL 

C- rq1 

MICRON SUPER 80 

Sufis Small appliances le. Turntables. tape Decks. 
Shavers etc. Variable frequency adjustment 
enables speed Control of turntables Works as a 
trickle charger when maim power IS available. 

Easy CONSTRUCTiON VALUE PLUS 

K6700 $55.00 

WAS $699 In 1983 
_ 

\ «Jaaxr-'' 

FREE CARTON 
OF PAPER . THIS MONTH 

CAT 01160 V 
53V9.4" 

Mr% 

NOW 
AN INCREDIBLE 

D1174 $399 
prout 

super BO prin[b WIII enable LOu 10 Print liners, report., graphics 

programne 
(, et( and lm Donantly for me pmprammer Hard coot of 

Operating under software control from any general purpose morotompp ter 
the Super BO features 11 d nt print trees Includingm evnauzd NETTER 
OuALmi RldlrectIonal print anion ensures smooth, quiet operation. 

Superlative 
MICRON SERIES II MONITORS 
Just arrived, the Fabulous New Micron 
Amber Non Glare D 1116. 
* 1050 lines resolution at centre screen. * 22MHz 
bandwidth. * Video Input impedance switch allows 
networking use. * Incredible - repeat incredible - 
resolution. 
SPECIFICATIONS: 
Screen - Green 
phosphor. Front 
Controls - Power 
On/Off, character 
brightness/intensity. 
display Centering. 
Rear Controls - 
Background Intensity. 
Vertical and horizontal 
adjustment etc. 
Input impedance - 
SWItCh 75/10K 0. , 

DC Socket - 120 DC 
Output at 11 amp - 
Power your micro - - 
direct from the - 

monitor. Bandwidth 411111P- 10Ht.12MHz Resolution - L - _ 
1050 tines minimum at Centre screen. 

Guaranteed (we mean it) to outperform all other low 
Cost monitors in Australia. 

D 1115 Micron 11 GREEN SCREEN $199.50 
SAVE $20 

D 1116 Micron 11 AMBER SCREEN S210.00 
SAVE $20 

Both D 1115 and D 1116 utilize Non Glare High 
Grade Monitor Tubes. 

^1T 

Monitor Stand - pans and tilts to any angle - 
Universal type fits all Monitors. 

D 1100 Value Plus $29.95 

Top QUALITY 
LINED 

PRINTER 
1. PAPER 

TRACTOR FEED 

V-212 DC tO 20 MHZ, 

1 mV/Div, DUAL -TRACE 

0 
e1; 

O1ket 

n^a 
++edp\e 

\`v` 

HITACHI F SERIES 
SQUARE SCREEN DUAL BEAM CRO 

R 4Ikáí41, yY. 
° 

.aR! 

We're overstocked so we are 
offering 5100 off plus a tree 
Collne 10:1 probe Cat. 0 0153 
($35 value) 

This offer is valid for current 
stocks only - so here is your 
chance to treat yourself to an 
absolutely top piece of test 
gear that will last you a 
lifetime. 

Q 0152 S Now $599 

ALTRONICS PRINTER PAPER 
We searched the world for this 
superb low cost printer paper. The 
smooth texture finish is nearly 
'Bond' quality. Faintly ruled one side 
and pure white the other i.e. ideal for 
all types of printer application. 
You could easily pay 50°/P more 
elsewhere for equivalent quality. 
Two Types Available. ' 

NEW MODEL DATA CASSETTE 
UNCONDITIONALLY GUARANTEED TO SAVE/LOAD 

THE RAWEST OF DATA EVERYTIMEI 

Qli V L V 0l1 

vf- 

5100 off 
and free 10:1 

Collne Probe this Month 
OstYliosc ope Probe Kit 

/. 
T 

=C= 

D 1160 240mm Wide 
2000 sheets suits Popular 
printers $39.50 

D 1165 380mm Wide 
2000 sheets suits Commercial 
Printers $47.50 

INSTANT 
SUPER TYPE GLUE 

I 

Q.i 
11.10 

1I. 
a Í'I 

. oil ' mg 3 

D1122 $49.50 
A recorder designed solely for the purposes Of data Storage now 
at an unbelievable price 

SLIDE VOLUME CONTROL a must for quick cheCking of levels 
TAPE COUNTER a must for easy location of programmes 
INBUILT PIEZO TRANSDUCER enables you to listen aud,oly to 
tape level 

6v DC Operation USE WITH M9000 PLUG PACE ensures low hum 
levels 
ROBUST CONSTRUCTION OF BOTH INTERNAL MECHANISM S AND 
EXTERNAL CASE. 
LONG LIFE ALKALINE BATTERO SUPPLIED 14 II AA CELLS) 

BONUS OFFER 
10 FREE MICRON C20 
DATA CASSETTE TAPES 

(CAT D1141) INCLUDED WITH 
EVERY DATA CASSETTE PLAYER 

PURCHASED THIS MONTH 

INOT AVAILABLE FROM DEALERS - SHOP ANO MAIL ORDER ONUS 

New patented easy flow Disp ar 
and carry tube dispenses only when 
tube body is depressed - ensures no 
leaks. Many times the number of 
bonds over conventional tubes. 
Sticks in seconds. 1000's of uses. 

T 3010 

L 

rif 
e. 

$2.95 10 up 52.50 
PROFESSIONAL AUTOMATIC 

WIRE STRIPPER 
AotOmahCJIN adjusts to imuunon 

,wire diameter 
This absolutely bfnoant 

Stripper is the finest we ve 
ever used 

TOP QUALITY 
MAINS LEADS 

Aoe IN AusTRALIA 

T 1520 

BE QUICK 

LIMITED STOCKS 

A2400 ... ...51.50 
100 up .. ...51.20 
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PHOrAY YOUR ORDER - ALTRONICS TOLL FREE 00$- 999 nn 

OR FOR' PHONE, YOUR ORDER TOLL 

- 

.1 S FREE ON' 008.999.007 
r 

We 
95% 

`im o confirmv 
the sameavailability. With t Service Delivery wevdeliver n 

hour 
ext day to caour 

order 
pl 

be 
ital to citiescaed 

i lover bsof ordersunty leave 

/ suburbs - Country areas please add 24 to 48 hourS:Avallable bankcard holders only.- sorry non-bankcar d 

. holders must post a cheque or money order - even so, we promise to deliver quicker than any other supplier in 

Australia. 

INSTRUMENT CASES 
Our superb instrument cases will give 

Your projects the professional 
appearance they deserve. 

WAS NOW 10 
110480 $13.50 $11.50 $ 9.50 
H0482 517.50 $15.00 $12.25 
OEM's - Manufacturers - Bulk Users. 
Your product will look like it's 
straight out of "Hewlett Packard's" 
factory with these brilliant low Cost 
Cases. Contact our Wholesale Depart- 
ment for Bulk Prices. 

PRICE SLAUGHTER 
ON GENUINE HITACHI 
MOSFETS (PRIME SPEC) 

POCKET SIZE MULTIMETER 
WITH MIRRORED SCALE 

10,000 ohms/Volt DC 

4,000 Ohms/Volt AC Fuse 
and diode overlO0,d protection 

A total Of 19 ranges Uses 
1 x AA cell iinCIUdedl 
Ranges: DC Voltage 0.25, 2.5, 
25, 250. 1000 AC voltage 10, 

50 250, 1000 DC Current 0.1, 
10,500 mA Resistance 0-10 
Mey in 3 ranges 

Safety off position t0 
protect the meter movement. 
Feature packed 

0 1015 $1,996 $15.00 

LABORATORY SERIES 
MULTIMETER 

Superb European styling with quality 
Beckman' style rotary switch. Features 
mirror backed scale to help eliminate 
oaraiiex errors. 

Ranges: DC Voltage 
2 5, 10 50 250, 1000 
AC voltage 10. 50 
250 1000 DC Current . 

S. 50 500 mA and 
10A position 
Battery test 1 5V 
AA , 1 5V C and D 

9V Sensitivity 20.000 
ohms/Volt DC 

AlSO features dB 
scale 

0 1020 

$2,Ij30 $19.95 

10 AMP 
OC RANGF am" 

H04B0 
Sae 200W X 

1600 OOH 

Interna, mounting OOHS enable a wide COT 
Dinatlon or PCBS. Transformen etC tO Oe 

eooanitaaapgem rrry f n e Donen Attractive 
id E unen one e and 013,n he reverse 

Side Enable. directt engraving, sin screen 
dentng to Dldm Slde 

Z1510 2SK 134 
21512 2Si 49 

$ 5.9OEA 
$5.501 oup. 

H0482 
VENTED 

Site 760W 
1900. 8014 

Too ano bottom Sollt a0art for eate Or COn- 

Struc00n Or Service integral feet inCIuieo 
Great for test instrument ano Dtner OHM 

grade ºmiens 
PCB guide rails DrOvided Internally allow 
vertical PCB ooUtinning to several IOCat,Ont 

2N3055'S 
SLASHED 

QUALITY SOS" 

terly 

21174 $1 EA 

UNIVERSAL MULTIMETER 
PORTABLE WITH BENCH STAND 

23 RANGES 

20,000 ohms/Wilt DC 10.000 
Ohms/ Volt AC Mirror backed scale 
Overload protected unique carry 

handle doubles as a bench Stand 
Hign.impact resistant case Uses 1 

x AA cell Comes Complete with test 
leads instructions and battery Ranges: 
DC voltage 0 25.1,2.5,10,25,100,250,1000 
AC Voltage 10 25,100250,1000 Decibels 

20 to 2208 DC Current 50, 500uA, 5. 

50 500 mA Ohm meter 0.6 megohms in 
4 ranges 50 ohms centre scale. sire 135 

o91039dim 

0 1002 $240 $ 17.50 
0 1012 Carry Case $3.50 

LABORATORY MULTIMETER 

look 
Ohms/ volt 
Checks: 
Transistors 
Capacitors 

01041 
Carry case 

$17.50 

- ..:^ .J.. . (, 

® 
'. 

01040 588.95 $74.50 

Massive Savings 
on our Brilliant 

Quality Multimeters 
this Month 

Save up to 40% 

1r" , n vo LaoOratories JatAt 

Remember me days Unen nigh grade ºrecisivll 
uboratOFv mulrtm[!n were aualaole Only from Tne 

UK and teen they Cost a Kings Ransom, - Well 

Mat s host pry - the new 0 9000 of everytmng 31190 
Duality meter should De PLUS it CneCks transistor 
HOE and KO and measures caoatiton from 50 OF to 
50 of 

í00P onms]VOIt DC Ranges B 5 uA movement 
Fuse and 010de movement protected Inbuilt 

Mc valor Ior Ca0atitanCe measurement 
Ranges: DC voltage 750mV 256 10v 50v 2506 
1000V AC votrase sV 10v SOV 250v 1000v ,tot M 

OC Current 100* 2 5mA 25mÁ SOomA 10A AC Cur. 
rent 10A ºesistance at 10 .1K .100 Transis:Ors 
NON PRO HOED 1000 ICO DSouU Caoaeitors 5000 tO 

Sur 0 fug tO 5000 

ALTRONICS 
105 STIRLING ST- PERTH - FOR INSTANT SERVICE 

008 999 007 
(09) 328 1599 

I:LI KALSi'4aF7re 

COUNTRY 
ALBANY 
Br (lamNa 412081 
E SPE RANCE 

TOLL F.paaa 
FREE Cownwraan 713104 

GERALOTOS 
AERTH METRO AREAL Wlnalm ly 
AMR HOURS RECORDED SERVICE Radu 

All Mall Orden BOX 8280, Stirling 5t. Perm. WA 6000 KALGOORLIE 

ALTRONICS RESELLERS 
ham 
MAN RAHNu.. 

215712 

Please note that resellen may not nave an the (ems advertised in sonimn 353711 

SIOCA and as resellen nave CO bear the cost 0f freight, prices niae be W YALK4 WHOM 

50550V higher than advertised ALTRONICS rescuers prices should how. ()MY. 81 1177 

ever represent a considerable saving over our competitors prices. NT 
piscine toil free 6amBpm- for penonai service. Or take advantage Of DARWIN 
Our 24 Hogar 7 day 17/week Bankeard phone order service. GIVE` VOW r.uwn. BI 3491 

name address with postcode, phone number, bankCartl number anti ALICE SPRINGS 
expiry pate then your order - and presto your Order will be process. ARe ERimNG 571713 

!O and back t0 you In a flash - Please nominate letservice 1f you want 
llYMY 

Fan. Elaima, 57 7961 

52,50 
DELItVERY 

tl 
AUSTRALIA WIDE We prciGOAllOvy spur order thes day 

you 
post 

and dee Via you[recd veS 
goods 

aeght 
limited 

7 days from ddY 

SyOU t0 when AOW f Wee your dete0dasn CITY 

DELIVERY 
via 

WIDE. 
for 

DrbflSe your order [ne day re 
Cmmw11 

[Rived Anti DERSh A JeONE delivery nest day 

DELIVERY 
SOUNDS CAN EDONE ORDERS TO RPM I FOR NEXT DAY S,ai* 

DELWeig - limit 
3.5 INCREDIBLE Dce cann ITT Alright tt Cy n lug ers dnI'I 

USI WlWhtstould ve[ServlCe Cdnnol Oellvr t0 V 0 box numbers 

IS10.00 a AVt EAuld nave a fit) 
HEAVY HEAVY SERVICE icAUSat 

roaWIDd 

All ordexpress over mustosgs travel on me heavy service. mat 1s -road express oeevery time 

7 days average 

21 7717 

80 4654 
54 8314 
475171 

CITY 
a0 Drumm 

Ceme.nH 662 7508 

Ebnan 607 3,99 
MG,wM 

EKmr,nn 3471172 

SUBURBAN 
BENT LEIGH 
461wme Worm. 557 7911 

BOX HILL SOUTH 
Eng. 

CaNNw[Oom 716 3107 
CHELTENHAM 
111n9 Ktuv.. 550 7786 
F AY 
Rona Swum. mn. 6891911 
SOUTH CROYDON 
bvr,ai f em.. 727 7160 

COUNTRY 
BENDIGO 
l.d,ea B »°,m 
MILDURA 
Now, AP 

Nee Lvºs 
SHEPPARTON 
Lv Ewna.n 

QUEENSLAND 

DROP PROOF MULTIMETER 
with overload protection 

20000 onms'volt DC 10000 onmsivnit AC 

Taut Dana meter movement integral Cenen 

Stand USeS 1 a AA CM comes comolte won bit. 
tery tes 'cads ana Instrucbont 

RANGES DC noire 0 5 3 12 10 127 300 1200 .AC 

mA 
voiyage 

12 SO 

120 
O S 20 n 

1200 
3 rCurrent 

60uÁ 310 500 
er 

Battery test LO tomo0 i1 Sv' Ni 750 mA 11 SA 
Wan temperature range /see rgntr 

o 1030 53150 529.50 
0 1035 Carry Case $12.50 
TEMPERATURE 
PROBE 

Cá 
Use with our 01030 multlmeter to 
measure from -50°C to 250°C - tzars 
right -a full 300°C range. NOw you can 
check heatsink temperatures, tran- 
sistor and IC cases - even now Cola 
your beer isl 
Great value 

o 1036 515.00 

ECONOMY 
TESTER 

OVERLOAD 
PROTECTED 

1 -n3 

i L'°' . High 2000 ohms 
- /Volt Sensitivity 

- Overload protected 
Dimensions 90 o 60 o 30 mm 

Mirror back scale Heins prevent 
parallex error Complete with test 
leads and instructions 
Uses 1 x AA battery (Supplied) 
Ranges DC and AC 0-10 50 250 1000V 

Decibels 10 to +22 dB Current 
0.100mA Ohms 0-1 Meg in two ranges 

01001 5v4 -S0 59.50 
O 1011 Carry Case S2.50 

729 6155 

1121 

CITY 
Nmrart. 212 3111 

GeaeaGwev. 2732222 

SUBURBAN 

BRIGHTON 
iMm Frowns 2963571 
CIMISTIES BEACH 
"my Fenn:ms 3823756 
KESWICK 

COUNTRY Ií010 FKua 

CAIRNS 
5000.áw., 2972033 

tMipi°n alliawnl PROSPECT 

Sean $1 N04 bog EYwiarn 2694744 

GLADSTONE RtlYNELLA 

Naar FAtn.u, 774371 I ISsias. 7817:74 

NAMBOOR 
IA.nemi 411604 C7,r41e,fT1.Y - 

PALM BEACH iEE++CCallaall4 

41 1411 
IN Penman Gm, I241 7, 
ROCKHAMPTON CITY 
e' 

'1 
FKrumin 2 105: 

T WOOMBA DBI LW." 737:,7 
733180 Theo IwWNSVIauM, 329617 GEORGE HARVEY 

Rma1 341273 

21 8866 S,. 72 7015 lawn., 31 6533 

CITY 
0010.0 Pl 
SUBURBAN 
FORTITUDE VALLEY 
SI Luca Beeman 573547 
PADDINGTON 
EC0 T,RNara 369 1474 
SALISBURY 
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Altronics Resellers wanted in all States of Australia (Including W,A.) 

Phone Steve Wroblewski 09 3817233 for Details. 

OEM's for bulk rates contact us on 09 3817233 for super competetive rates. 



Software 
p11pIiCát 'on 

COMMODORE - 
APPLE - IBM PC 

AND MOST 
OTHER FORMATS 

Totally independent software 
diskette and cassette duplicating 
service using specialized hi speed 

duplication equipment. 

ma a 
INDEPENDENT 
SOFTWARE 
DUPLICATION 
3 Park Avenue, Westmead, New South Wales,2145 

P.O. Box 545. Parramatta N.S.vv. 2150 
Telephone (021635 0704 

68000/6500 PRICES SLASHED 
68000 6MHz, 64 Pin Dip A$28.80 

ie & 10 MHz avail.) 
65CO2P-1 1MHz, Enhanced instruction set 9.90 
65CO2P-2 2MHz 10.89 
6502A CPU, 40 Pin, Clock, 64K 6.30 
6511AQ Single Chip Micro, CPU, 15.57 

RAM, 2MHz, RS232, Timer 
6541Q Periph. Controller, RAM, 23 10.26 

I/O, Host Slave I/F Timer 
6541A0 2MHz 11.25 
6522 VIA 40 Pin, two 8 bit I/O Ports 5.04 
65C21 CMOS PIA 7.20 
6522A 2MHz 5.58 
6532A COMBO 40 Pin, 2MHz 6.93 
6545A-1 CRT Controller 10.35 
6551 ACIA 28 Pin, SW Prog. Baud 6.03 

Rate 
65C51 CMOS ACIA 9.62 
6551A 2MHz 6.66 
6592 Single Chip Printer 10.35 

Controller (for EPSOM 
Series 200 and 500 Printer) 

2716 2K x 8 EPROM 450nSec 4.36 
2532 4K x 8 EPROM 6.05 
2732 4K x 8 EPROM 6.05 
2764 8K x 8 EPROM 12.03 
5213 2K x 8, 5V, EPROM 27.00 
QUIP 64 Socket for 65110 and 6541Q 1.85 
CRYSTALS 1.8432MHz, 2.00MHz 2.86 

32.768KHz, 3.686MHz, 1.82 
8.00MHz, 4.00MHz, 12.00MHz 

Plus Sales Tax, Postage and Pack (where 
applicable). Prepaid orders less 4%. 

energg 
CONTROL 
P.O. Box 6502, Goodna. OLD 4300 

BRISBANE - AUSTRALIA 
Phone: (07) 288-2455 

Telex: AA43778 ENECON 

XIDEX PRECISION FLEXIBLE DISKS QUALITY RETAILERS 
N.S.W. 
DICK SMITH STORES: ALBURY, AUBURN, 
BANKSTOWN SQUARE, BLAKEHURST, BONDI 
JUNCTION, BROOKVALE, CHULLORA, GORE HILL 
GOSFORD, HORNSBY, LIVERPOOL NEWCASTLE, 
NORTH RYDE, PARRAMATTA, PENRITH, RAILWAY 
SQUARE 200C, BRIDGE ST. SYDNEY, YORK ST. 
SYDNEY, TAMWORTH, WOLLONGONG. 
AUZ ELECTRONICS CO. 
248 Merrylands Rd, Merrylands. 
COMPUTER GALLERIE, 66 Walker St, North Sydney. 
COMPUTER LIGHTHOUSE, 320 High St, Penrim. 
COMPUTER VILLAGE, 
119 Horton St, Port Macquarie. 
COMPUTERLAND BURWOOD, 
31 Burwood Rd, Burwood. 
COMPUTERTIME, 345 Victoria Ave, Chotswood. 
GRACE BROS., 77 Marsden St, Parramatto. 
NSW INSTITUTE OF TECHNOLOGY, UNION SHOP, 
Tower Bldg, One, Broadway. 
JAYCAR PTY. LTD., 
117 York St. Sydney. 
Carlingford & Pennant Hills Rds., Carlingtord. 
115-117 Portman() Rd, Concord. 
121 Forest Rd, Hurstville. 
PRESTIGE OFFICE EQUIPMENT, 
3 Burwood Rd, Burwood. 
SOUTHERN CROSS RESOURCES, 
461 Pocific Hwy, Artarmon. 
UNIVERSITY OF NSW UNION SHOP, 
Lower Campus, Anzoc Pde, Kensington. 
ZAP ELECTRONICS, 60 George St, Parramona. 
Northgate Shopping Centre, Hornsby. 
COFFS COPY CENTRE,17 Park Ave, Colts Harbour. 
COLEMANS BUSINESS, 142 Darling St, Dubbo. 
DATA CONCEPTS, 24 Moonee St, Colts Harbour. 
KOPI-KAT, Gong Gang St, Katoomba. 
OFFICE DATA SYSTEMS, 100 Victoria St, Toree. 
FAR SOUTH COAST COMPUTER CO., 
106 Auckland St, Bega. 
MAGMEDIA. 28 Buffalo Rd, Gladesville. 
COMPU -K PTY. LTD., 7 Casino St, Sift. Lismore. 
LOGIC SHOP, 330 Pacific Hwy, Crows Nest. 
BERESPO COMPUTERS, 
1/201 New South Head Rd, Edgecllne. 
PARRY OFFICE SUPPLIES 
25 Molesworth St. Lismore 

A.C.T. 
DICK SMITH STORES: 98 Gladstone St, Fyshwick. 
SWAINS PTY. LTD., 65 Gladstone St, Fyshwick. 
Gorema Place, Civic. Woden Shopping Centre. 
Belconnen Hall, 123 Monaro St, Queonbeyan. 
BOULEVARD BUSINESS SERVICES, 
68 Wollongong St, Fyshwick. 
STEVE'S COMMUNICATIONS, 
57 Wollongong St, Fyshwick. 
COMPUTECH, 
Belconnen Church's Centre, Belconnen. 
MAGMEDIA, 31 London Circuit, Canberra City. 

VICTORIA 
MYER HOME AND BUSINESS COMPUTER 
CENTRES. 

DICK SMITH STORES: BALLARAT, BRIGHTON 
(EAST), COBURG, FRANKSTON, GEELONG, 
MELBOURNE, RICHMOND, SPRINGVALE. 
MAGMEDIA, 100 Park St, South Melbourne. 
SELECTED TOY WORLD STORES. 
METROPOLITAN BUSINESS MACHINES, 
338 Sydney Rd, Coburg. 
COMPAK, 350 South Rd, Moorabbin. 
COMPUTER 2000, 29 Ross Smith Ave, Frankston. 
COMPUTER BIZ, 30 Armstrong St, North Ballarat. 
ENTERCOM COMPUTER CO., 
136 Bridge Rd, Richmond. 
HIGH TECHNOLOGY COMPUTER SYSTEMS, 
87 Swan St, Richmond. 290 Bay St, Brighton. 
HI TECH OFFICE SYSTEMS, 
4 Commercial Rd, Morwell. 
Desailly and Cunningham Sts, Sale. 

HI FLIGHT COMPUTING SERVICES, 
110 Mt. Pleasant Rd, Belmont. 
HARMON BROS., 359 Moorobool St, Geelong. 
602 Sturt St, Ballarat. 
HOME COMPUTER SERVICES, 
'Junction Pork', Kyalite. 
devere COMPUTER ACCESSORIES, 
294 Kingsway, South Melbourne. 
ASTRO EDUCATIONAL SERVICES PTY. LTD., 
1/3 Ruby St, East Burwood. 
DATA PARTS, 
11 Edward SI, Shepparton. 27 Bath Lone, Bendigo. 
658 Deon St, Albury. 305 Moir St, Ballarat. 

QUEENSLAND 
MYER HOME AND BUSINESS COMPUTER 
CENTRES. 

DICK SMITH STORES: BRISBANE, BURANDA, 
CHERMSIDE, SOUTHPORT, TOOWOOMBA, 
TOWNSVILLE. 

MAGMEDIA, 
Adelaide and Macrossan Sts, Brisbane. 
UPSHOT ELECTRONICS, 135 Abbott St, Cairns. 
COMPUTERWORLD, Hermit Pk, Townsville. 
SOFTWARE 80, 105 Milton Rd. Milton. 
AAB EQUIPMENT, 310 Mulgrove St, Cairns. 
COMPSOFT, 537 Boundary St, Spring Hill. 
C.P.U. COMPUTER CENTRE, 
279 Junction Rd, Claytield. 
SHANNON ROBERTSON, 4 Corral St, Nambour. 
THE UNION CALCULATOR SHOP, 
University of Queensland, St. Lucio. 

SOUTH AUSTRALIA 
MYERS HOME AND BUSINESS COMPUTER 
CENTRES 

DICK SMITH STORES: 
ADELAIDE, DARLINGTON, ENFIELD. 
MAGMEDIA, 305 Morphett St, Adelaide. 
MIKE SANDEMAN COMPUTERS. 
9 Todd Mall, Alice Springs. 
WESTERN TECHNOLOGY, 2 Clark Terrace, Seaton. 
D.C. ELECTRONICS, 182 Gilles St, Adelaide. 
LEEDALL OFFICE PRODUCTS, 
910 Goodwood Rd., Goodwood. 

WESTERN AUSTRALIA 
DICK SMITH STORES: CANNINGTON, William St, 
Perth. Cenireway Arcade, Perth. 
MAGMEDIA, 252 Stirling St, Perth. 
BACKGAMMON SHOP, 
City Centre - Perth. 
Carousel Shopping Centre - Albany Hwy, 
Connington. 
Mirrobooko Shopping Centre - Yirrigan Drive, 
Mirrobooko. 
Belmont Forum - Belmont Ave, Belmont. 
Garden City Shopping Centre - Risely St, 
Booragoon. 
ALLIED OFFICE PRODUCTS, 
Unit 4, Sandridge Crt, 13 Sondridge Rd, Bunbury. 
JAYS BUSINESS EQUIPMENT, 
105 Hay St, Subiaco. 

GERALDS ELECTRICS, 179 Murray St, Perth. 
366 Albany Hwy, Victoria Park. 
MICRO BASE, 422 Newcastle St, West Perth. 

SOFTWARE CENTRE, 
Shop 8, Cremorne Arcade, 576 Hay St, Perth. 
AUSTRALIASIAN COMPUTER ENTERPRISES, 
1341 Albany Hwy, Kennington. 
BOANS LTD. 
COMPUTER AND ELECTRICAL DEPTS., PERTH, 
Carousel Garden Centre, Grove Plaza, Innoloo, 
Koninyup, Morley, Albany, Bunbury, Geraldton. 
NORTHERN TERRITORY 
DICK SMITH STORES: Stuart St., Darwin. 

TASMANIA 
DICK SMITH STORES: Borrar St., Hobart 
NEW ZEALAND 
DICK SMITH STORES: PAPATOETOE, 
AVONDALE, NEWMARKET, HAMILTON. 
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We believe that Xidex precision disks are the best in the world 

and to prove it to you, we are offering you DOUBLE THE 

PRODUCT at half the normal price from our participating retailers! 

*This is a strictly limited offer and has a maximum quantity 
allowance of 2 boxes or 20 single disk purchases per 

application. So you had better be fast. 

Why you will love Xidex! 
Xidex has superior electronic performance consistently better 

than oll its competitors. 
50% tighter hub hole diameter to avoid head to disk 
interchange problems. 
Longer wear via extensive polishing also helps avoid costly 

head wear. 
Thicker more protective jacket increases disk life and 

prevention of contamination and temperoture,damage. 
Quality controlled by 18 exacting tests that really make Xidex 

'Precision' disks. 
We want you to have the best and come back to Xidex again 

and again so we offer you a 10 YEAR WARRANTY on every 

disk you purchase. 
BEAT THAT! 

FREE! 
*Boxes or singles 

XIDEX PRECISION FLEXIBLE DISKS 

Xidex 5012 - 10030 51/4" Single Sided, Double Density, Soft 

Sectored, 10 Pack, 40 Track Per Inch, (Single pack available) 

Xidex 5022 - 10030 51/4" Double Sided, Double Density, Soft 

Sectored, 10 Pack, 40 Track Per Inch, (Single pack available) 

Xidex 5012 - 2000 51/4" Single Sided, Double Density, Soft 

Sectored, 10 Pack, 80 Track Per Inch. 

Xidex 5022-2000 51/4" Double Sided, Double Density, Soft 

Sectored, 10 Pack, 80 Track Per Inch. 

Xidex 8012-1000 8" Single Sided, Double Density, Soft Sectored, 

10 Pack, 40 Track Per Inch. 

Xidex 8022 -1 000 8" Double Sided, Double Density, Soft Sectored, 

10 Pack, 40 Track Per Inch. 

Unique plastic library file each box of 10 disks!! 
*Add 20% Sales Tax 
PLUS $1.00 POSTAGE IF APPLICABLE 

OFFER ONLY VALID TILL OCTOBER 31ST, 1984 and is only 

available to customers who fill in the coupon below and present 

it with order or by mail. Facsimilies of coupon not acceptable. - ----------------ORDER FAST! ----------------1 
1 
I 
I 
I 
I 
I 
I 
I 

5012 -1 0030 -51/4" 
SS -DD 10PCK - 40TP 1 (SP AVAIL.) 

5022-10030-51/4' 
DS-DD 10PCK-40TP1 (SP AVAIL.) 

5012 - 2000 -5'/4' 
SS-DD 10PCK-80TP1 

5022-2000-5'/4" 
DS-DD 10PCK-80TP1 

8012-1000-8" 
I SS-DD 10PCK-40TP1 

I 8022 -1000-8" 
I DS-DD 10PCK-40TP1 ------------------------------------------.r 

XIDEX ORDER FORM: PLEASE SUPPLY APPLICATION FORM MUST BE COMPLETED IN FULL TO QUALIFY. 

NUMBER OF DISKS PURCHASED NAVE YOU ADDED SALES TAX AND POSTAGE? 

NAME 

- COMPANY NAME 

ADDRESS 

POSTCODE 

TYPE OF SYSTEM USUAL BRAND OR TYPE-_- 

D CASH CHEQUE D COMPANY ACCOUNT D BANKCARD 

PHONE NUMBER SIGNATURE 

BANKCARD N0. EXPIRY DATE 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
ti 
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Single sideband slated for 
shortwave broadcasters 

Arecent decision at the World Administrative Radio Con- 
ference in Geneva will ensure that shortwave broadcasters will gradually move to single sideband (SSB) transmission over 

the next two decades. 

It's a warning given in ample 
time so that radio listeners pur- 
chasing a new receiver can make 
certain it is capable of SSB 
reception. 

Millions of listeners through- 
out the world will have to buy 
new receivers, or else the voices 
they hear now will turn to 
gibberish. 

"It's going to be a lot like lis- 
tening to Donald Duck" (the 
popular cartoon character) says 

Walter Ireland, a communica- 
tion specialist with the US State 
Department. 

The International Telecom- 
munications Union (ITU), a 
United Nations agency, recom- 
mended the conversion from the 
double-sideband amplitude 
modulated (AM) transmission 
system currently used to single 
sideband. 

The change, under discussion 
for 10 years, will open up more 

space on the crowded shortwave 
dial, but will also render many 
existing receivers and transmis- 
sion equipment obsolete, a 
spokesman for the International 
Telecommunications Union in 
Geneva said. 

It will be done gradually over 
20 years, so receivers and trans- 
mitters designed for the current 
double-sideband (AM) broad- 
casts will work for a while, but 
will eventually become 
icompatible. 

The 20 -year duration will per- 
mit making the transformation 
at the lowest cost. Existing 
receivers have an estimated life - 

span of about 10 years, while 
transmitters are good for about 
15. 

Although no one knows 
exactly how many people listen 
to shortwave, it is estimated that 
at least 100 million listeners will 
be affected throughout the 
world. 

The decision to make the 
changeover was agreed upon at 
the World Administrative Radio 
Conference in Geneva earlier 
this year where 575 delegates 
from 115 countries attended. A 
date for starting the changeover 
is to be set at a follow-up confer- 
ence in 1986. 

_ Q 
World-wide talkback! Douglas Muggeridge, BBC's External Broadcasting Manager, prepares for a world phone-in last December with Margaret Howard. 

BBC expands audience 
One problem faced by inter- 
national broadcasters is the 

difficulty of obtaining an accu- 
rate audience figure. Only in 
North America has the popu- 
larity of shortwave stations been 
recently surveyed. 

Incoming mail is the main 
guideline by which stations esti- 
mate their audience. A report 
that the BBC External Service 
mail has shown a sharp increase 
has led to revised figures of their 
world-wide audience, formerly 
estimated at around 100 million 
listeners. 

The mail pouring into Bush 
I louse. London. home of the 
BBC World Service, last year 
was 450.000 letters - an in- 
crease of 33 per cent on the 
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previous year! 
Writing to the BBC from the 

Third World is an expensive un- 
dertaking due to the high post- 
age cost and the meager family 
income. In the Eastern Euro- 
pean countries there is always a 
threat of political reprisal if one 
writes to a broadcasting station 
in the West. 

The BBC. along with several 
other international broadcast- 
ers. has set up post boxes at em- 
bassies. such as Delhi. where lis- 
teners can write to the BBC at 
the cost of only internal postage, 
as the letters are sent on in hulk 
from Delhi to London. 

In a recent statement. the 
BBC Managing Director. Doug- 
las Muggeridge, said that there 

is certainly evidence of growing 
numbers of young people listen- 
ing to the BBC programmes. 

Mr Muggeridge concluded, 
"It is encouraging that more lis- 
teners than ever before are suffi- 
ciently stimulated by the BBC to 
send us letters. in many cases at 
considerable personal cost, ei- 
ther in political or financial 
terms". 

'The extra letters came from 
countries spread across the 
world, but the bulk of the new 
mail came from Africa. 

The BBC World Service has 
recently made some frequency 
adjustments to its service to 
Australia up to September 29. 

The major frequencies remain 
the same with the service 0600 - 

Go west 
Kensor, of Western Aus- 
tralia, has commenced 

manufacturing communication 
equipment for the Australian 
market. 

Kensor is an amalgam of Aus- 
tralian and overseas interests, 
designed to bring the latest over- 
seas technology to Australia and 
also export Australian -made 
products worldwide. 

Locally developed products 
includes VHF radio telemetry 
equipment and MF non direc- 
tional beacons. They are also 
representing Sinclair Radio 
Laboratories of Canada and 
Antenna Engineering of 
Singapore. 

For more information contact 
Kensor, 12 Hehir St, Belmont 
WA 6104. (09)478-2333. 

0915 hours UTC on 9510, 9640, 
11955, and 15070 kHz. From 
0900-1130 hours, 11750 and 
21550 kHz carries the broadcast 
and after this time 9740 and 
15310 kHz are the main frequen- 
cies. 

Morning reception in Aus- 
tralia is available from London. 
and from 2000 hours UTC 9410. 
9570 and 15070 kHz are the pri- 
mary frequencies. During the 
early afternoons, at 030) hours 
UTC, listeners in Australia 
should find 15380 kHz providing 
fair reception. 

Tell them you read ft in Ell u ' 
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Test gear 
V icom recently announced 
V the release of a new multi- 

function communications ser- 
vice monitor produced by IFR 
of the USA. 

Fully portable, the FMI200 
covers the range 250 KHz to 
1 GHz and features an RS232 
interface buss and generator/ 
receiver scan, RF memory, tone 
memory and programmable dis- 
play intensity. 

With a processor -based sys- 
tem like this, it is possible to 
display analog test responses 

V digitally. The internal non- 
volatile memories allow the 
monitoring and automatic test- 
ing capabilities to display the 
vacuum fluorescent display fre- 

Receiver shopping guide 
one of the main questions 
asked by the newcomer to 

shortwave listening is what sort 
of equipment is available and its 
range and price. Radio Neder- 
land has issued its seventh edi- 
tion of its 'Receiver Shopping 
Guide' and in its 24 pages, it 
gives details of the main receiv- 
ers which are available world 
wide. The sixth edition was pub- 
lished in March, 1983 and was 
an extensive inventory of receiv- 
ers with details on their cover- 
age, price, weight etc. and the 
name of the agent in several 
countries. Since that edition an- 
other 18 shortwave receivers 
have been added to the world 
market, and these have moved 
increasingly to channel selec- 

tion, push button system, rather 
than the conventional knobs and 
read-out dial. Copies of the 'Re- 
ceiver Shopping Guide' are 
available free on request from 
Media network, Radio Neder- 
land, P.O. Box 222, Hilversum, 
Holland JG 1200. 

Radio Nederland has also pro- 
duced several other brochures to 
assist the shortwave listener. 
and one of these, 'The Booklist', 
which is now in its 6th edition 
has a comprehensive coverage 
of publications, such as books. 
periodicals and annuals which 
are of value to the radio listen- 
ing hobbyist. A pamphlet on 
aerials both for indoor and out- 
door use is also available from 
Radio Nederland. 

1984 GFS catalogue 
GFS Electronic Imports now 

has available its 1984 colour 
catalogue, continuing 24 pages 
of communications and elec- 
tronic equipment. 

Fully illustrated and contain- 
ing complete specifications on 
all their products this catalogue 
makes a useful reference for 
those with any interest in the 
area of communications. 

If you would like a copy con- 
tact GIN Electronic Imports. 17 

McKeon Road. Nlitcham Vic 
3132. (03)873-3777. Please 
include $0.75 for postage. 

GFS Electronic Imports 
1984 

CATALOGUE 
2A PAGES OG 

ELECTRONICS AND 
COMMUNICATION 

EQUIPMENT 

á 

n McKeon Road Mitcham, v,cPd., aLTz 

Pp. Bo. 91, Mddum, ~on; 7132, 

quency, frequency error to one 
hertz resolution, modulation 
both AM and FM, RF power, 
SINAD, distortion, signal 
strength duplex offset and a 

variety of pulse, tone and tone 
sequence formats. 

A special feature of the 
FM1200 is its ability to simulta- 
neously generate a fixed output 
level and simultaneously receive 
a signal. This duplex testing 
facility allows testing of repeat- 
ers and their associated systems 
both in 'off air' or separate 
transmit receive lines. 

The unit also contains a signal 
generator and spectrum 
analyser. 

Further details are available 
from Vicom Australia, 57 City 
Road, South Melbourne Vic. 
(03)62-6931. 

KILOHERTZ COMMENT 

ALASKA: KNLS has made some 
frequency changes for our winter 
reception period. This schedule is 

valid up to September 1 and the 
broadcast from Anchor Point, Alas- 

ka, to the Pacific between 0700 and 
093OUTC is on 11 940 kHz. From 

September 1 this changes to 

6100 kHz. 
Other broadcasts are in Russian 

0930-1200 hours, Chinese 1200- 
1430 hours, both on 11 940 kHz 
and changing to 6100 kHz on 

September 2; Russian to Europe 
1500-1730 hours on 11 790 kHz to 

September 1, then 6085 kHz to 
September 29, and 6095 kHz to 

November 3. English from 1730- 
2000 hours continues on these 
same frequencies. 

FRANCE: Radio France Interna- 
tional has English transmission from 

0415- 0430 hours and 0445-0500 
hours on 7135, 9790 and 
11 875 kHz, and again at 1600- 

1700 hours on 15 315 and 
17 795 kHz. 

The relay from Montsinery. 
French Guyana is now in operation 
from three, 500 kW transmitters. It 

broadcasts from 2200-0200 hours 
at present and can be received on 
15 185 and 15 435 kHz. It is 

expected that the transmission will 

be extended with an English news 
programme from 0330-0400 hours. 

NEW ZEALAND: The Radio New 
Zealand Shortwave Service has 

moved from 17 705 to 17 710 kHz 

from 2115-0315 hours, then 

11 960 kHz is used between 0330 

and 1215 hours. 
Other transmissions are from 

1800-2100 hours on 11 960 

and 15 485 kHz; 2115-0515 hours 
15 485 kHz; 0530-1215 hours on 

9520 kHz. Both 9520 and 
15 485 kHz transmissions are 
beamed to Australia and Papua 
New Guinea. 
SWEDEN: Radio Sweden Interna- 
tional, Stockholm, has English 
broadcasts from 1100-1130 hours 
to Australia but the proposed fre- 
quency of 15 120 kHz has suffered 
interference and a complaint from 

Deutsche Welle has requested a 

new frequency. Following a telex 
from Stockholm, the writer has sug- 

gested 15 115 kHz. 

SWITZERLAND: Berne has 

changed its frequency for English 
programming at 0430-0500 hours. 
replacing 11 715 kHz by 

12 035 kHz. The other frequency, 
9720 kHz, carries the programme 
for this English broadcast, which 

features "Shortwave Listeners 
Merry-go-round" on the second and 
fourth Sunday of each month. 

TURKEY: Ankara is using 11 755 

and 17 815 kHz from 0300 to 0350 

hours in English with the first fre- 

quency beamed to North America 

and the second to South East Asia. 

YUGOSLAVIA: A difficult signal to 
receive is Radio Yugoslavia, broad- 
casting from Belgrade. on 
6100 kHz. Its giving best reception 
with English around 1900-1930 
hours. The other frequencies carry- 
ing the programme are 7240 and 

9620 kHz. 

This Item was contributed by 
Arthur Cushen, 212 Earn St, 

Invercargill New Zealand, who 
would be pleased to supply addi- 
tional information on medium 
and shortwave listening. All 
Items quoted are UTC (GMT) 10 

hours behind Sydney time. All 

frequencies are in kilohertz (kHz). 
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Mail Order By 

BANKCARD 

Via Your Phone 

FULL 90 DAY 
WARRANTY 

or by mad order to: 
Jaycar 
Boa 185 
Concord 2137 

/ 
The Voyager rs available from 

the following dealers at your 
convenience: 

Jaycar Sydney (City) 264 66881267 1614 
Jaycar Concord 745 3077 
Jaycar Carlingford 872 4444 
Jaycar Huratville 570 7000 
Zap Electronics Parramana 

Hornsby 
Rod Irving 
Melb A'Becitel St (03) 347 9257 
Northcota (03) 489 8131 
Allronlcs Perin (09) 328 1599 

At 5199 the Voyager Car Computer represented absolutely outstanding value for money. No one else had such a low priced, FULL FUNCTION car computer. Tne Voyager is the only low-cost unit that well give you fu4 
coneJmpten (the most important feature in a car computer/ In both metric GbeS l OOkm ANC good old MILES PER GALLON( 
At 5199 many, many hundreds have been sold. NOW you can grab one absolutely complete for only 5125 - a saving of 37% or 5741 
The Voyager comes absolutely complete with all fining hardware - even down to s roll of insulation taper enstallaten generally takes between 4 and 6 hours depending on whole. 

Spare Flow Sensors: Jaycar will 
be supporting this product for 
many years to come. To avoid 
problems changing cars, why 
not buy a spare fuel flow 
sensor? They are about the only 
things that wear our 

Cat. XC2036 
ONLY $29.50 

PERSONAL COMMUNICATOR 
With the BUILT-IN WORDBEE in ROM as well as 
MICROWORLD BASIC and NETWORKING. the Personal 
Communicator is a powerful home computer ideal for 
virtually any home use from ordpro ng, spread- 

XIDEX. 
sheet analysis, education and even experimentation 
with the computer concepts as they evolve during the 
year. 

Supplied with basic manual, network manual and * . W 

i 
ordbee manual 

_ 

cm. xc 4100 $499.00 I'`- - 

ADVANCED PERSONAL COMPUTER \ : F.A.--° 
' Now for the first time in Australia, the MIcrobee Series 2 * * Iv 

. 

AS REVIEWED 
OCT '82 

EA (p.26-28) 
ETI NOV '82 (p.26) 

CAT. XC2010 

NEW IMPROVED 
MODEL! 

VOYAGER OPERATING FEATURES 
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Advanced Personal Computer with 400K disk drive. 
Then add bundled world class software such as CP/M, 
MICROSOFT BASIC, WORDSTAR and a powerful library 
of support programs and you will have some Idea as to 
why the Microbee Series 2 Advanced Personal Computer 
is the most powerful and best price/performance 
computer in Its class What's more any existing Microbee. owner can convert his Microbee to the Series 2 APC at * 
any time. -, Supplied with Wordstar training Wordstar re. 

XIDEX FLOPPY DISC 
Terence manual, Multiplan manual,ual, disc operating 
manual, Microworld BASIC manual. 
CAL x0-4200 

* * 
CIVILIZATION 

APC WITH SINGLE DISC DRIVE 

$1595.00 * * * GIVEAWAY * 117 YORK STREET 

r aycar 
ELECTRONICS j 

128K BUSINESS MACHINE 
Special software makesf ull use of the additional RAM to 
generate a friendly 'shell', Disc Buffer, RAM Drive and 
other state of the art features. Bundled software will 
include Wordstar 3.3, Multiplan, Microsoft BASIC, Micro - 
world BASIC, 128K Utilities and now Mailmerge (Wordstar 
utility) and Wordplus (spelling checker and dictionary). 
This machine Is an Ideal small business computer. 
Ct IC -4250 128E WITH DUAL DISC DRIVES 

Microbee $1995.00 * 
* * 

0 Nlastte('Ca l. a 
* * 
* 

BUY ONE, GET ONE FREE 
BUY 20, GET 20 FREE 

This unbelievable "two for the price of one"special is on 
*for JULY, AUGUST and SEPTEMBER ONLY. 

HERE'S WHAT TO DO e 

Buy a copy of Australian Personal Computer, Australian 
Arts 8 Education, Today Computing, Your Computer or 
Electronics Today. Cut out the coupon from the Xidex 
advertisement and bring it into Jaycar. You may purchase 
up to 2 boxes (20 discs) and receive 2 boxes (20 discs) 
free on the one coupon. The coupon must be filled out 
correctly and presented at the time of purchase. Mall 
order customers may send the coupon in with their 
order. Copies of the form are ineligible. 

Single Sided Double Density 51/4" 
Cat IC -4775 he $5.50 ea s. jo $54.50 
Double Sided Double Density 5''/a" 
Cat 141770 t.º $5.95 ea tse. to $59.50 

Incorporating 
ELECTRONIC AGENCIES 

NUMBER 1 FOR KITS 
'SHOWROOMS 

SYDNEY 

Tel: (02) 264 6688 & (02) 2671614 
Telex: 72293 

CARLINGFORD 
Cnr. CARLINGFORD 8 PENNANT 

HILLS ROAD 
Tel: (02) 872-4444 

CONCORD 
115.117 PARRAMATTA ROAD 

Tel: (02) 745 3077 
HURSTVILLE 

121'FOREST ROAD 
Tel: (02) 570 7000 , 

MAIL ORDERS 
& CORRESPONDENCE 

P.O. BOX 185 
CONCORD, 2137 

Tel: (02) 745 3077 



Cat No. Description WAS SALE SAVE XS -8012 Account Manager $15.95 59.95 56.00 

XR-6580 Mydas (1 ROM) Editor Assembler 545.95 533.00 512.95 XS -8200 Marlin (Adventure) $25.00 51630 $8.50 

XR-6582 Mydas (2 ROM) Editor Assembler 545.95 533.00 512.95 XS -8400 Data Bee 519.95 514.95 55.00 

XR-6585 Forth (1 ROM) Mytek 545.95 S33.00 512.95 XS -8610 Printers Mate $17.50 $1230 55.00 

XR-6587 Forth (2 ROM) Mytek 545.95 533.00 512.95 XS -8613 Bee Copy $14.95 $9.95 $5.00 

XS -7000 
XS -7002 

Asteroids Plus - Mytek 
Touch Type Tutor - Mytek 

524.50 
522.00 

51730 
51530 

57.00 
56.50 DISC BASED 

XS -7004 Machine Code Tutor - Mytek 527.50 519.50 58.00 XD -9504 Defender - Mytek $2930 $2130 58.00 

XS -7005 Basic Tutorial - Mytek 522.00 51530 56.50 XD -9505 Chopper Mytek $27.00 520.00 57.00 

XS -7008 Ghost Muncher/Kilopede 521.00 515.50 55.50 XD -9506 King Kong - Mytek $27.00 520.00 57.00 

XS -7010 Frogger - Mytek 518.50 514.00 54.50 XD9507 Emu Jaust . Mytek $2790 520.00 $7.00 

XS -701 1 Defender - Mytek 524.50 517.50 57.00 XD -9508 Starstriker - Mytek 533.00 52230 510.50 

XS -7013 King Kong - Mytek 522.00 515.50 56.50 XD -9509 Machine Code Tutor $33.00 522.50 510.50 

XS -7014 Chopper - Mytek 522.00 515.50 56.50 XD -9510 Basic Tutor 52730 $20.00 $7.50 

XS -7015 Emu Jaust - Mytek miss 514.00 5450 XD -9511 Ghost Muncher/Kilopede $26.00 520.00 56.00 

XS -7020 Chess - Mytek 522.00 515.50 56.50 XD -9800 Accounts Manager $21.95 515.00 56.95 

XS -7022 Galaxian - Mytek 521.00 515.50 55.50 XD -9801 Assets 521.95 515.00 56.95 

XS -7500 Space Invaders 514.95 511.50 53.45 XD -9802 Budget $21.95 515.00 56.95 

XS -7507 Robot Man 514.95 511.50 53.45 XD -9803 DX Log $21.95 S15.00 $6.95 

XS -7539 Eye of Min 51495 511.50 53.45 XD -9804 File Index System $2195 515.00 56.95 

XS -8001 Financial Manager 515.95 $9.95 56.00 XD -9805 Financial Manager $21.95 $15.00 56.95 

XS -8002 Card Index System 59.95 57.50 52.45 XD -9806 Log $21.95 515.00 56.95 

XS -8003 File Index System 515.95 59.95 S6.00 XD9807 Stock Supervisor 521.95 515.00 56.95 

XS -8004 Basic Decoder 515.95 59.95 56.00 XD -9809 CPM Utilities $21.95 515.00 56.95 

XS -8005 Budget Spreadsheet 515.95 59.95 56.00 Full descriptions of software are available in our catalogue, 
XS -8006 Stock Supervisor 515.95 $9.95 56.00 or by phoning one of our stores. 
XS -8007 Log 515.95 $9.95 56.00 
XS -8008 Assets - Household Register 515.95 59.95 56.00 KEEP WATCHING OUR ADS FOR NEW GENERATION 

XS -8011 Data Manager $15.95 $9.95 56.00 MICROBEE SOFTWARE 

M I CROgiE R 
OFWA IS1 

SALE 
We are overstocked on 
quality software. Now is 
the time to grab the program 
you've been thinking about 
There's even some disc 
based software. This sale 
is limited to August ONLY 
and some of our stores 
may not have all the items 
listed - get in early and 
SAVE 

AYCAR - LCOMES 
YOU TO A WONDERLAND OF 

ELECTRONICS 
HOBBY ELECTRONICS 
KITS - This range of simple kits are 
ideal for the beginner in electronics. 
All kits come complete with instructions 
and are easy to build. No need to 
purchase an expensive book just to 
build one project. 
For August ONLY when you purchase 
a hobby electronics kit ask for your 
FREE 

"Kit Constructors Reference 
Manual" 

POST & PACKING CHARGES 
$5 - $9.99 $1.50 
$10 - $24.99 $3.20 
$25 - $49.99 $4.50 
$50 - $99.99 $6.50 
$100 - $198 $8.00 
Over $199 $10.00 

COMET ROAD FREIGHT 
ANYWHERE IN AUSTRALIA 

ONLY $12.00 

SHOP HOURS 
CARLINGFORD, CONCORD & 

HURSTVILLE 
Mon - Fri: 9 am - 5.30 pm 

Sat: 9 am - 12 pm 
Thurs Night: 8.30 pm (Not Concord) 

SHOP HOURS SYDNEY 
Mon - Fri: 8.30 am - 5.30 pm 

Sat: 8.30 am - 12 pm 
Thurs Night: 8.30 pm 

MAIL ORDER BY 

bonHcord 

VIA YOUR 

PHONE 

VISA 

GUITAR PHASER This guitar phaser Is housed In a die cast box. It 

Incorporates a rate control thereby being able to vary the phasing 
speed. 

Cat. RS -8102 $2650 
TRANSISTOR TESTER The transistor tester allows you to Check 
transistors and at the same time will tell you the approximate gain of 
the transistor under test 
Cat. K5-8103 $9.50 
AM TUNER This is a very simple design using only a small handful' of 
components. Circuit Is based on the popular ZN414 radio IC. Acrystal 
earpiece is needed in order to hear the sound. 

cat R5 -81o4 $7.50 
BENCH AMPLIFIER If you ever need to test whether a pre -amp is 
functioning correctly this Is the Ideal project to test it with. It can 
amplify signals as low as a few millivolts to an audible level. 

Cat R5-8105 $9.75 
RADIO MICROPHONE This project allows you to transmit over the 
FM waves. You need to have an FM radio in order to hear what the 
radio microphone is picking up. 

Cat. KS -8106 $6.50 
ELECTRONIC DIE Fed up with rolling a die? Then this project allows 
you to do It electronically. Push a switch and the LEDs will light up 
release the switch and a random number will remain displayed. 

Cat RS -8107 $5.95 
POWER SUPPLY Gives you a choice of 6 DC voltages from 1.5V to 
12V. A 12 volt DC plug pack is necessary to run the unit Recommended 
plug pack is MP -3012. 

Cat 1(5-8108 $11.95 
UNMISTARABELL This project gives the most unusual doorbell 
sound you've ever heard. Hence the name' Unmistakabell". 

Cat 8S.8110 $6.95 
OHMETER This Ohm meter has a linear scale for easy reading. Will 
measure resistor values up to 1M ohm. Can also be used to check 
continuity and diodes. 

Cat. KS -8111 $19.95 
MICROMIRER This mixer has two Inputs, one for a microphone and 
the other for a musical instrument. Thereby allowing you to mix 
speech and music together. Each input has its own level Control. 

Cat K5-8112 $12.00 
DIGITAL COUNTER & DISPLAY This is a three digit counter 
therefore allowing you to count in hundreds. A decimal point is also 
available. 

Cat 858114 $13.95 

* * * * * * * * * 

REACTION TESTER This project is designed to be used with the 
digital counter KS -61 14 project. It allows you to test peoples reaction 
times, for example how long does it take for a parson to react to a 

needle being pushed into the skin. 

Cat 85.8115 $6.95 
OP AMP TESTER Just like the name says this project 
allows you to test all those op amps you have sitting around on your 
work bench - lust to see if they are working still. 

Cat 858116 $3.95 
HOUSE & CAR ALARM This alarm can be adapted to protect either 
a car or house. It has 4 normally closed Input or trigger points. It has a 

relay on board which once triggered pulses at approximately one 
second intervals. 

Cat RS -8117 $16.95 
SCRATCH & HISS FILTER This project will reduce the sound of 
scratches on your record and hiss on your tape. There are two filter 
settings. 
Cat R5-8121 59.50 
ALIEN INVADERS This game is very simple to learn. There are two 
rows of LEDs. One records your score the other shows the advancing 
aliens. What you have to do Is press a switch at the right time to zap 
the alien. The more you hit the faster they advance. 

Cat KS -8123 $13.95 
NiCad CHARGERthis NiCad battery charger hasfive current ranges 
and can be used with several different battery sizes. Yo will require a 

9V or 12V DC plug pack to run the unit, our Cat NO. MP -301 2. 

Cat 1(5-8126 $9.95 
SIREN This simple project produces a siren sound It runs oft a 9V 
battery. It comes supplied with a small 8 ohm speaker. 

Cat RS8127 $3.95 
FOG HORN This project simulates the sound of a ship fog horn. It Is 
assembled on a small piece of matrix board. Small 8 ohm speaker is 
included. 

Cat RS -8128 $6.70 
SIMPLE TIMER This project can be used for reminder purposes. 
The circuit is set for 3 minutes but can easily be modified fora shorter 
or longer period. 

Cat RS -8129 . .. ` 1. $6.95 



COMMUNICATIONS TODAY 

How the 
II 

Arthur Cushen, MBE 
212 Earn St, Invercargill, New Zealand 

and 1 

Keep Tabs on the World 
If you want to really know what's going on in the world - listen to what it's 
saying! This is how the BBC's superlative news service is kept abreast of 

world affairs and how America's Central Intelligence Agency,keeps 
Washington and the President informed. 

LISTENING to news bulletins in some 40 
languages is a major role of the BBC moni- 
toring service. By eavesdropping on local 
broadcasting, the main news stories of the 
day are often first revealed. 

Particularly today, with political unrest, 
rapid changes of government and the unsta- 
ble situation in many countries, radio is the 
first means of learning of events as they 
happen. 

Local broadcasting, via radio, is not con- 
fined to the population within a country. 
There is little possibility of using radio as a 
means of releasing information to the local 
people without it being heard by keen news 
monitors somewhere in the world. 

I have had many occasions when I've 
been able to supply Radio New Zealand, or 
the private commercial networks, actual 
recordings of announcements, giving the 

O 

II 

l! 

1 r 

first news of a sensational government move 
or the death of a world figure. 

It is a matter of knowing when and where 
to listen that gives the keen shortwave lis- 
tener an advantage and if one is news con- 
scious, then the chances of being at the right 
spot on the radio dial when a news story 
breaks is a distinct possibility. 

BBC monitoring service 
The continued expansion of world broad- 
casting has a more immediate impact on the 
monitoring service, than on any other part 
of the BBC as it represents a direct increase 
in the task of listening and reporting. The 
job of the BBC monitoring service ís to pro- 
vide speedy and accurate reports of signifi- 
cant news and comment from foreign 
broadcasting stations in all parts of the 
world. 

;'s 

r 

A bird in Bush House is worth . . . Much of the news gathered by the BBC Monitoring Service is fed to the newsroom In Bush House. This photo shows the newsroom where more than 250 news programmes are pre- pared every day for broadcast on the BBC's External Services. They are compiled in a newsroom which, with an editorial staff of well over a hundred, is the biggest In the BBC and one of the largest In the world. 

It is a national service, supplying infor- 
mation not only to the BBC itself, but also 
to government departments, the press, and 
other bodies concerned with international 
affairs. It works in close collaboration with 
its United States counterpart under an 
exchange agreement, which means virtually 
world-wide coverage. In return for its own 
extensive product, the monitoring service is 
able to receive and supply to its customers 
material from stations principally in the Far 
East and Latin America which are received 
by United States monitors. 

The service is based at Caversham, near 
Reading, and has two main parts - Recep- 
tion, which is responsible for listening, and 
Transcription and Output which selects and 
edits material for sending out by teleprinter 
and printed documents to numerous recipi- 
ents. There is also a small unit in Nairobi 
with the primary task of monitoring broad- 
casts directed to or emanating from East 
and Central Africa. 

Technical facilities are provided by the 
BBC Engineering Division, and include a 
separate receiving station at Crowsley Park 
in Oxfordshire. 

In the reception unit, voice broadcasts 
are listened to live, to ensure the speediest 
reporting of important news, and recorded 
so that the monitor playing back the record- 
ing can secure the greatest accuracy in 
translation. A high degree of linguistic and 
translating ability is naturally required from 
the individual monitor. Subject to general 
directives, the monitor is expected to exer- 
cise judgements in the primary selection of 
material. 

Receivers 
The BBC monitoring service is world- 
renowned for its use of news bulletins from 
foreign stations. 

These are incorporated in BBC news or 
the World Information Bulletin released 
each week and based on listening by the 
monitoring service. 

The equipment used is of the highest 
quality and, having visited the monitoring 1, 
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Listen to the world! A section of the listening 
room at the BBC Monitoring Service bt C versham 

. Park. 
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COMMUNICATIONS TODAY 

WIRELESS 
INSTITUTE 

OF 
AUSTRALIA 

FOUNDED 1910 
The W.I.A. represents the 
Radio Amateur at Local, 

National and International 
level and offers,A,NATE4 following0.0 
services: 

* Monthly 
"AMATEUR 
RADIO" 
Magazine, 
included in 
membership fee. 

* Most REPEATERS have 
their licence, power and site 
cost paid by the institute. 

* World wide QSL-service. * Assistance to members in 
legal problems arising out of 
the pursuit of their hobby. 

* A Weekly Sunday Broadcast 
to Amateurs and Short Wave 
Listeners. 

* Assistance in dealing with 
Interference Problems 
(TVI-RFI etc.) 

* Novice and full call courses. 
'* Trial Novice and AOCP 

theory exam papers. 
* Advice on Radio Mast approvals 
* The ONLY representation of 

the RADIO AMATEUR in 
legislative matters. 

1/46, 
Join the 8,600 Amateur 

members in the W.I.A. by 
forwarding this coupon to: 

W.I.A. P.O. BOX 300, 
CAULFIELD SOUTH, VIC. 3162 

Please forward a membership 
application form and further details 
to: 
Mr, Mrs, Miss, Ms 

Address 

Callsign 

Postcode ., 

service, I can vouch for the high standard of. 
equipment and the aerial systems. 

According to Chris Greenway, the man- 
ager of the monitoring station, the best 
receiver is the Racal 1772. The monitoring 
service's standard receiver is the Racal 1792 
which costs about A$10 000 on the open 
market. It is fully synthesised, has 99 
memories and is very stable in operation. 

The BBC also has examples of the 30 - 
year -old GEC BRT 400 and the Racal 
RA17 from the late fifties. Chris Greenway 
rated the Racal a very nice piece of DX gear 
when he was interviewed for the Austrian 
Radio Panorama programme recently. 

There is a choice of five aerial types for 
connection to each monitor's receiver - an 
80 m beveridge, 77 sloping V, 60 rhombic, 
60 beveridge and a 57 rhombic. Beveridge 
aerials are positioned at 20 degree intervals 
around the compass. DXing of unknown 
transmissions is achieved quickly via the 
post office which takes a bearing and telexes 
its opposite number in an appropriate coun- 
try, asking it to do likewise; the bearings are 
phoned back to the BBC, so that the loca- 
tion can be identified. 

CIA monitoring service 
In the United States a similar organisation 
to the BBC monitoring service exists, 
though its listening information is not avail- 
able to the general public. In a recent New 
York Times report, comment was made that 
the first indications that something impor- 
tant is stirring in foreign capitals are often 
the .whispers, rumours and fragmentary dis- 
patches of friend and foe alike reported by 
radio and television broadcasts around the 
world. 

Twenty four hours a day, broadcasts are 
monitored by a little known arm of the Cen- 
tral Intelligence Agency, the Foreign 
Broadcast Information Service (FBIS). 
When rumours foreshadowing a major 
announcement in Moscow began to circ- 
ulate, analysis at the intelligence agency 
tuned into the FBIS. What they heard was 
confusion. 

The FBIS sifts items for news at its cen- 
tral office in Rosslyn, Virginia. Agents in 
the field glean news daily from foreign radio 
and television broadcasts and from newspa- 
pers. The material is compiled for eight 
daily reports on the world's regions which 
are published each weekday. Foreign 
broadcasts sometimes reach Washington 
before word can be relayed by the CIA's 
more active gatherers of information. 

In the case of the recent death of Soviet 
leader, Yuri Andropov, agency officials 
said in response to questions from the press 
that they had heard nothing of unusual 
activity in Moscow. Those monitors who 
follow Radio Moscow closely found that 
there was a sudden switch of programme 
material and the playing of classical music in 

place of their regular programming as they 
did when Leonid Breshnev, the previous 
Soviet leader, died in 1982. 

This example is typical of a major news 
story monitored by the various listening ser- 
vices. Monitoring enables the radio services 
to often be aware hours before the official 
announcement of major world events. 

Listening equipment 
Readers may be interested in the equipment 
used by the writer in his work as a technical 
representative for many international 
stations. 

The monitoring of BBC signals is con- 
fined to a domestic type receiver. The Sony 
ICF2001, which is widely use throughout 
the world, is the basis on which BBC 
reception is graded in New Zealand. BBC 
engineers like to receive reports in a dom- 
estic situation so that the reception is typical 
of that experienced by any listener. 

Since first commencing to monitor the 
BBC in 1942 an Ekco 7 -tube receiver was 
used, which was later replaced by an Eddy- 
stone 840A. Since 1980 three Sony ICF 2001 
receivers have been used for all monitoring 
work. This covers not only the BBC, but 
Radio Canada International, Voice of 
America and Radio Sweden reported on a 
weekly basis. Vatican Radio, Radio Nether- 
land and the Italian Radio are reported 
monthly. 

The aerial consists of a conventional 
inverted -L, 10 metres high and 30 metres 
long. In all, six aerials are fed into a push- 
button system from a 20 metre lattice tower 
in my property. These include a trapped, 
multi -band dipole and several long wire 
aerials running across neighbours' proper- 
ties to a mast further down the street. 

For DX listening I have the choice of a 
Racal RAI7, Hallicrafters SX122, McKay 
Dymek DR22; Allied SX190 and several 
other receivers. As I am blind, all incoming 
signals are recorded and from this informa- 
tion the reception report to the distant radio 
station is prepared. The final typed copy is 
produced by one of the office staff. 

As well as aerials, an earth is essential. 
Mine is in the form of a large concrete pipe 
set in the ground, filled with rocks, sur- 
rounding a copper pipe. It is kept in a damp 
condition, providing a good earth to all 
receivers. 

The recording equipment includes two 
Telefunken reel-to-reel recorders, as well as 
several tape decks including JVC and 
AIWA models. A phone line is fed into the 
recorders so that news bulletins and infor- 
mation of value to local and national radio 
services can be fed to stations in Invercargill 
or as far afield as Auckland. 

The monitoring of signals both in war 
time and peace has given me a unique place 
in radio history providing many news stories 
hours ahead of conventional information 
received by radio services or the press. 
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EVEN A CASUAL shortwave listener 
soon comes to realise that all is not well with 
sound broadcasting in the high frequency 
bands between 3-30 MHz. Tuning across 
the dial from 60 to 13 metres reveals many 
frequency channels that are occupied by 
more than one transmitter. The result is fre- 
quently an unintelligible cacophony of 
sound which destroys the utility of the chan- 
nels for all. Although most of the transmis- 
sions attempt to convey meaning through 
modulation in one of the world's many lan- 
guages, there is the occasional emission 
which deliberately aims to destroy the intel- 
ligibility of signals upon which it is imposed. 

There are around 150 nations in the 
world today. Many of these have shortwave 
transmitting facilities. The high frequency 
band, through ionospheric reflections, 
offers an economical and accessible way of 
conveying to the rest of the world a coun- 
try's unique philosophy on life. Whether it 
he an espousal of politics or religion, an 
attempt to teach a language or simple med- 
ical facts, ethnic entertainment, or merely a 

desire to present a view of world news com- 
patible with one's ideology, HF broadcast- 
ing, given the right conditions, is an ideal 
medium for use by even the smallest 
nations. Unfortunately, conditions are not 
always ideal. 

The ionosphere, upon which all long dis- 
tance terrestrial transmissions depend, is a 

function of many variables. Its reflective 
properties depend on geographical position, 
time of day, season, transmission frequen- 
cy, and the periodic and capricious nature 
of its sustainer, the Sun. To cope with all 
these variables, many national administra- 
tions operate multiple services, with several 
transmitters spread not only over adjacent 
hands, but also within the one band. Only in 
this manner can they be relatively assured 
of reasonable coverage of their desired tar- 
get areas. 

Unfortunately, there are simply just not 
enough I -IF broadcasting channels to 
accommodate this practice without signifi- 
cant mutual interference. This is particu- 
larly true during the years of low solar 
output; a time when the maximum useable 
frequencies (MUFs) on all transmissions 
paths are reduced. 

To overcome some of these problems, 
what may be regarded as a rather radical 
area has recently been reconsidered. In a 

draft report to the CCIR (International 
Radio Consultative Committee) the USA 
last year proposed the use of satellites as 
platforms for shortwave sound broadcasting 
transmitters. 

The idea is not entirely new, as feasibility 
studies of this concept were made in the 
early 1970s. However, at that stage it was 
decided that power requirements alone 
were too great to warrant further considera- 
tion. (It is generally regarded that a signal 
of 5(K) to 1000 µV at the input of a small 
portable receiver is required to give a good 
quality broadcast signal in a noisy urban 
environment. Such a signal level can only 
he achieved by a geosynchronous satellite 
transmitter with a power output of around 
one quarter of a megawatt!) 

If the power requirements can he met 
there are some definite advantages (and 
also some disadvantages) to he had from a 

Last year the USA próposéd the use -of satellites as platforms 
for shortwave'sound . broadcasting -transmitters. -These could 
relieve the.cóngestion,and interference now experienced by .- 

ground -based internatiónal shortwave broadcasters. 1- 

This article outlines the requirements áríd 
,possible performance of such a system, 

- 

. - 

, . e 

John Kennewell 
Learmonth Solar Observatory, Ionospheric Prediction Service 

space -based shortwave transmitter. For it is 
the very frequencies that are useless for 
ground originated. ionospherically reflected 
signals that can propagate from space. 
through the ionosphere. to the ground. 
Consideration of exactly what these fre- 
quencies are involves both an interesting 
physical and geometrical problem. and also 
helps to quantify the discussion into actual 
system parameters. 

Upon reflection 
When a swept frequency signal is directed 
from the ground vertically toward the iono- 
sphere there is found to he a critical fre- 
quency, f., which separates the behaviour of 
the signal. Frequencies below f are 
reflected by the layer in question, whereas 
frequencies above f. pass essentially unde%l- 
ated through the layer. If the signal is not 
vertically incident upon the ionospheric 
layer. the maximum frequency. f. that is 

then reflected is given by 

cos i 

where i is the angle that the signal makes 
with the normal to the layer (Figure I). 

In actuality. the reflection of an oblique 
radio wave by the ionosphere is a gradual 
process: see Figure 2(a). As the wa%e pene- 
trates into the ionised layer. it encounters a 

greater density of electrons which cause the 
wave to he progressively bent or refracted. 

If the wave frequency is not too high this 
refraction leads to the equivalent of reflec- 
tion. If. on the other hand, the frequency is 

too high to allow reflection. it will travel 
past the level of maximum ionization and he 
refracted hack onto a path parallel to the 
original incident wale. This is shown for an 
idealised homogeneous ionospheric layer in 
Figure 2(b). 

Note that the transmitted ray is parallel 
to. but slightly displaced from. the projec- 
lion of the incident ray. This displacement 
increases with the thickness of the refracting 
layer and also as the wale frequency 
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Figure 1. Relationship between an Ionospheric'layer critical frequency, fc (vertical Incidence), and 
the maximum frequency, f, that may be transmitted at an oblique incidence angle, i. 
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Figure 2a. Process of refraction within an ionospheric layer may lead to reflection (low 
frequencies) or transmission (high frequencies). 
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Figure 2b. An idealisation of the process showing the angles involved. Note that the transmitted ray 
is parallel to the incident ray, but displaced a small amount. 

approaches the oblique critical frequency. 
It is assumed to be negligible (and in prac- 
tice is negligible for high orbit satellites) in 
the following discussion. 

The sky's the limit 
In applying the above points to a signal 
propagating from a satellite to a receiver on 
the ground we simply invoke the principle 
of reciprocity. That is, if the transmitted fre- 
quency is too low, it will be reflected by the 
ionosphere back into space. The problem 
reduces to finding the minimum frequency, 
for any given path, above which the iono- 
sphere wil appear transparent to the satel- 
lite signal. All discussions will consider only 
satellites located well above the ionosphere. 

From the time of the first Sputnik, the 
Soviets have been using frequencies near 
2(1 MHz. and more lately 15 MHz, for 

telemetry purposes. These satellites, how- 
ever, usually orbit wit/tin the ionosphere 
and their signals are subject to ducting 
which can result in reception at their antipo- 
dal points. This phenomenon is quite com- 
plex to analyse, is not very predictable. and 
thus will not be considered here. 

The geometry relating to the satellite -to - 
ground propagation path is shown in Figure 
3. The transmitted signal strikes the ion- 
ospheric layer at point 1 with an incidence 
angle of i. It is this angle together with the 
critical layer frequency, fc, at this point that 
will determine whether or not the satellite 
signal, f, will pass through to the ground 
station. Unfortunately, the angle i is not 
something that is readily available for com- 
putation. What is required is an expression 
relating the minimum transmittable fre- 
quency, f, to the distance 'a' that the ground 

station, E, lies (measured along the ground) 
from the satellite sub -point, P. 

With the aid of some trigonometry this 
can be done to produce a satellite HF 
propagation equation. The equation, 
including its derivation (for those interes- 
ted) is given in the accompanying box. To 
be useful, however, the implications of this 
equation need to be presented visually. 

Before looking at some tabular results 
from the satellite HF propagation equation, 
it is useful to consider the portion of the 
earth's surface that can be seen by satellites 
at different heights. This is shown in Figure 
4. The limit of satellite optical visibility is 
given both as an angle measure along a 
great circle path, and a ground distance 
along the same path. The actual distance 
appropriate to radio frequencies will be 
somewhat larger due to refraction effects by 
the Earth's surface. This can be generally 
simulated by using a value for the Earth's 
radius, R, that is 4/3 the actual value of 
6370 km. 

Some results 
Using the values of Figure 4, the satellite 
equation may be used to compute minimum 
propagable frequencies within this area. 
This is done in Table 1 opposite. 

All computations were done assuming 
that the principal ionospheric refracting 
layer was 300 km above the surface. This 
layer is the F2 layer in the daytime, and the 
F layer at night. It is interesting to note that 
although the lower altitude satellites have a 
more limited ground coverage, the lowest 
frequency that can be employed at the 
edges of the area serviced is 3.4 times the 
ionospheric critical frequency at the point of 
penetration. This number is independent of 
satellite height. It is obvious, of course, that 
a wider range of frequencies may be used by 
the higher satellites to service stations 
within the coverage area. 

An alternative presentation of data is 
shown in Figure 5. This shows the minimum 
useable frequencies for a satellite in geosyn- 
chronous orbit, assuming a uniform iono- 
spheric layer at 300 km with a critical 
frequency of 10 MHz across the hemi- 
sphere. This is, of course, not realistic but it 
serves as a first basis for discussion. In actu- 
ality the critical frequency is determined in 
a good part by the angle that the Sun's rays. 
make with the point in question. 

The critical frequency is thus highest for 
the point directly below the Sun and falls off 
on either side longitude -wise, and also with 
latitude. Ten MHz is a good approximate 
value for the maximum critical frequencies 
experienced at times of moderate sunspot 
number (e.g: R=50), rising to around 
15 MHz or higher when the sunspot number 

is high (e.g: R=150). These values will 
occur directly at the sub -solar point. 

If. at a particular time, this was to be 
coincident with the sub -satellite point, the 
contours of Figure 5 would he correct for 
the central part of the graph, but would be 
more open at greater angular distances. 
This change, reflecting the diminished criti- 
cal frequencies away from the sub -solar 
point, would also mean that the last contour 
(around the limit of the visibility circle) 
would also he at a lower frequency (e.g: 
20 MHz). 
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P is the satellite sub -point, the point on the Earth's 
surface immediately below the satellite. 

S is the satellite transmitting the signal (al height h) 
E is the ground receiver 
I is the point at which the signal passes through 

the principal ronosphenc retracting layer (at 
height d) 

R is the Earth's radius 
The minimum frequency that can be propagated 
from S to E is given by f - I, coo where t, rs the 
ionospheric cnncal frequency at point I Any 
frequency lower than this will be reflected back into 
space.. 

SATELLITE ORBIT 

IONOSPHERIC LAYER 

EARTH'S SURFACER E 

r S 

e 

(EARTH CENTRE) 

Figure 3. Geometry for signal propagation from a 
satellite to the ground. 
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h(km) erne, s(km) 

1000 30° 3200 
2000 40° 4100 
5000 56° 5300 

10 000 67° 5900 
18 000 75° 6150 
36 000 81° 6300 

Figure 4. The maximum portion of the earth's 
surface that can be seen by a satellite 
of altitude 'h' km. 

SATELLITE HF PROPAGATION EQUATION 

The geometry of the satellite propagation path is shown in Figure 3. The problem is to 
find the minimum frequency that will propagate from the satellite at S to a ground 
receiver at E, a distance a from the sub -satellite point P. The ionospheric critical 
frequency at I is fc. 

In triangle CSI the rule of sines yields 
RR R+d 

Similarly, in triangle CSE we have 
-sin0 sine 

R(R+h) sine 
The above two equations combine to eliminate 0 giving r = (R+d) sini 

The cosine rule in CSE also gives r2 = (R+h)2 +R2 - 2R(R+h) cose 

Equating the two expressions for r, the satellite to receiver distance, gives 

singe R+d l2 (R+d 12 2 R+d 2 cose 
sin2i R / R+h J R(R+h) 

The incidence angle i is related to the frequencies f and fc by the relation 
sin2i = 1 - cos2i = 1- fb2/f2 

Thus the above equation can be rewritten: 

fc sin2e 

2 2 l (R 
Rd {.1 + `R+Rh) R+h 

cose } 

Now e = a/R and if we let a = 
R+hh 

and 3 = R+d we have the final form of the 
satellite HF propagation equation: 

f. 

R 

sin2(a/R) 

p2(1 +a2) - 242cos (a/R) 

h e\ 1000 km l 2000 km 5000 km I 

i 

10 000 km 18 000 km I 36 000 km 

0 1.0 1.0 i 1.0 1.0 1.0 1.0 
10 1.6 1.2 1.1 

1 

1.0 1.0 1.0 
20 2.8 1.9 1.3 1.2 1.1 1.1 
30 3.4 2.8 1.7 1.4 1.3 1.2 

40 3.4 2.4 

I 

1.8 1.5 1.4 
50 3.2 2.4 1.9 1.7 
56 3.4 i 2.8 2.3 1.9 
60 , i 3.1 2.6 2.2 

67 3.4 3.1 2.6 
70 II i 3.3 2.8 
75 Limit of visibility I 3.4 3.2 
80 i 3.4 
81 l I 

I 

3.4 

TABLE 1. f/fe values for various satellite heights h (km) and various ground ranges e°. (A is the 
angular distance from the receiver to the sub -satellite point). The ionospheric layer is 
assumed to be at 300 km. 

If the sub -solar point was to the left of the 
diagram, the central left contours would be 
unchanged but the ones to the right would 
be spread further apart. An egg -shaped pat- 
tern would result with the 'fat' end of the 
egg on the right or eastern side of the 
hemisphere. 

Factors affecting 
Apart from shielding of the satellite signal 
by the F -layer there are three other factors 
to be considered. The first one of these is 

the phenomenon of sporadic -E. At certain 
times of the day during the summer months, 
patchy intense regions of ionization form at 
around the 100 km level. This sporadic -E 
can occasionally have such a high critical 
frequency that, in effect, blankets the 
F -layer from ground signals (Figure 6). 

A satellite signal that passed through the 
F -layer might very infrequently be blocked 
by such ionization. Because of the irregu- 
larity of this phenomenon, it has been esti- 
mated that, in the worst case, a 26 MHz 
signal transmitted from geosynchronous 
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Figure 5. Contours showing the minimum frequencies that will propagate from a 

geosynchrous satellite (h = 36 000 km) to a ground station. The ionosphere is assumed to be 
homogeneous with a critical frequency of 10 MHz (this would certainly not be the case in actuality). 
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Figure 6. An ionogram showing 'blanketing' type sporadic -E. The higher F region echo at 300 km is 
obscured by the lower sporadic -E layer at about 5 MHz. 

Operating frequency 26 MHz 
Modulation type AM (A3) 
Transmitter power 16 kW 
Antenna gain 40 dB 
Antenna size (diameter) 500 metres 
Antenna beamwidth 2° 
Signal received by a receiver with a simple dipole or whip antenna 500-1000 µV 
Received power -78 dBW 
Receiver noise environment -122 dBW 
Signal-to-noise ratio 44 dB 

Figure 7. USA proposal specifications for a geosynchronous sound HF broadcasting system. 

orbit should be shielded for no more than 
5% of the time. This would only apply at 
certain times of the year in selected geo- 
graphical locations. 

The second factor to be considered is 
shortwave fade due to solar flares. This nor- 
mally occurs to a signal propagating from a 
ground -based transmitter via the iono- 
sphere. When a large solar flare occurs, the 
increased X-ray emission from the sun 
causes intense ionization of the D -region 
(50-80 km). This can then absorb any HF 
signal attempting passage through it. 
Exactly the same phenomenon will occur to 
a satellite generated HF signal, although 
use of the higher frequencies i.e: 26 MHz 
will reduce the extent and frequency of the 
problem. 

The final factor is concerned with polari- 
sation. Any plane -polarised signal passing 
through an ionised layer will have its plane 
of polarisation rotated. This rotation can 
amount to several hundred revolutions for 
the signals we are discussing, and changes 
continuously. If the antennas used by both 
satellite transmitter and ground receivers 
are linearly polarised significant fading will 
occur. The simple solution is to employ a 

circularly polarised transmitting antenna. 

Proposed system 
Figure 7 gives details of the satellite HF 
broadcasting system which has been pro- 
posed by the USA. It is significant to note 
that it still requires 16 kW of transmitting 
power. The required antenna gain also 
limits (because of its directionality) the area 
that can be serviced. The massive size of the 
antenna, one-half a kilometre in diameter, 
would appear to be not a feasible proposi- 
tion to construct. However, new lightweight 
space constuction techniques, developed 
primarily in connection with potential space 
solar power stations, have now made it pos- 
sible to consider such large structures. 

Within the realm? 
The advantage of HF satellite broadcasting 
is that a relatively large area may be ser- 
viced by a high quality signal, relatively free 
from fading. Interference from ground 
based (ionospherically propagated) signals 
would be nil by nature of the mutually 
exclusive propagation modes of the differ- 
ent types of signal (although a strategically 
placed satellite, using a similar orbit, could 
certainly cause problems). 

Although the concept could only be 
employed by a very limited number of pres- 
ent world administrations, these are the 
same nations currently emit the greatest 
number of HF transmissions. Translation of 
these transmissions to higher, and currently 
little used, I IF broadcast bands would do 
much to alleviate current shortwave 
congestion. 

Studies conducted show that the 26 MHz 
band should he useable for satellite broad- 
casting at most times. When solar output is 
low. the useable bands might extend 
through 21 and 17 MHz to as low at 
15 MHz. One may well ask why the 88- 
108 MHz FM broadcast band has not been 
suggested for a similar type of satellite 
broadcast service. Although there are some 
associated technical problems, I believe the 
answer lies more in the political arena. 
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TRANSISTOR 
ASSISTED IGNITION 

Ret: EA January 1983 
Latest version of this popular kit - includes die cast case. 
TO -3 transistor covers etc. Beware of kits supplied with 
flimsy sheet metal boxes! 

Cat RA -1508 $35.00 

DELUXE EPROM 
SURNER 

45' Ref: ETI 668 February 1983 
Plugs into the Microbee I/O port and enables you to 
save programs in any of 5 different EPROMs (2716, 
2732, 2532, 2732A 8 2764). Deluxe kit includes 5 
"Personality" plugs case, front panel, mains transformer, 
tuse, 240V plug eta plus 2 sockets with extra long pins 
and extra Components for 2764 programming. 

cat. K11-4451 $55.00 

TELEPRINTER (TTY) 
INTERFACE 

Ref: ETI 672 October 1983 
Adapt cheap 2nd hand teletype machines to a low cost 
Computer printer with this kit, Includes all parts excepting 
a 240/110V transformer which is available. 

cat K11-4672 $ 13.95 

UHF - VHF TV 
CONVTI 

May 1981ERTER Ret E 

This kit will convert a UHF signal either from a TV station 
or from a UHF VCR down to an unoccupied VHF TV 
channel. Kit contains all parts except for the optional 

t vernier and tuning gang. 

Cat. KB -4552 $32.50 

MICROWAVE LEAK 
DETECTOR 

Ref: ETI 724 
Gives a positive indication of the seal on your micro- 
wave oven - adds to your peace of mind! 
Cat. K11-4013 r.. S14.95 

UNIVERSAL DC -DC 
INVERTER 

Ret: ETI 1509 September 1982 
Can be used to run high power amps from a 12V battery, 
running 12V equipment from 24/32V etc Kit includes 
basic components. 

Cat. RA -4019 $35.00 

NICAD FLOAT 
CHARGER 
Ref: ETI 268 March 1982 

Simple to build, cheap and safe to use. Will bring a 
battery from full discharge tofullchargein 12 hours plus 
maintain a 'trickle' charge to keep it topped up. 

Cat. KB -4o29 $7.95 

METRONOME 
This kit gives an output of between 30 and 160 beats per 
minute. Inbuilt speaker, level control and LED beat 
indicators. The kit Is complete. at to 1400 I S16.95 

STEREO 4( 
SYNTHESISER 

Ref: EA September 1982 
By employing a Bucket Brigade IC and Comb Filtering a 
very realistic stereo sound spatial effect can be obtained 
Ideal for use with mono VCRs and other mono units that 
would benefit from 'stereo'. 

at. KA-1476 SHORIFORM $39.50 
Cat. KA 1478 FOIL KIT ' $57.50 1~. 

ELECTRONICS I 
Incorporating 

ELECTRONIC AGENCIES 
NUMBER 1 FOR KITS 

SHOWROOMS 
SYDNEY 

117 YORK STREET 
Tel: (02) 264 8688 8 (02) 267 1 61 4 

Telex: 72293 
CARLINGFORD 

Cnr. CARLINGFORD 8 PENNANT 
HILLS ROAD 

Tel: (02) 872 4444 
CONCORD 

115.11 7 PARRAMATTA ROAD 
Tel: (02) 745 3077 
HURSTVILLE 

121 FOREST ROAD 
Tel: (02) 570 7000 

MAIL ORDERS 
8 CORRESPONDENCE 

P.O. BOX 185 
CONCORD, 2137 

Tel: (02) 745 3077 
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"SPARKRIGNT 
TX 2002 

IMPORTED FROM THE U.K 
The ultimate system - reactive discharge, contactiess or 
contact triggered, auxiliary backup circuit, clip to coil 
fitting, four Connections only and will fit over 500 cars. 
The kit to improve your car. 

Cat. R1-6652 $115.00 

,rV 
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DISCOIIT'rINUED KITS 
PHOTON TORPEDO Great game for the kids, or 
kids at heard 
Cat. RA1370 

WAS $29.50 NOW $19.50 
SAVE $10.00 IV 

CUDLIPP CRICKET A great fun kit. Hide it in a 
room and when there Is a noise, it chirps. If it's quiet.Cudlipp 
Is quiet. - 
Cat. RA 1406 

WAS $12.50 NOW $7.50 
SAVE $5.00 

DIGITAL STORAGE 
CRO ADAPTOR 

Cat. KA 1408 

WAS $110 NOW $85 
SAVE $25.00 

Limited Quantities C\ 
LOW FUEL WARNING You'll never run out 
petrol with this kit fitted to your vehicle. 
Cat. RA -1090 

WAS $15.00 NOW $10.00 
SAVE $5.00 

SOUND BENDER If you want to sound like Darth 
Vader or his mates. you can with this kit. 
Cat. RE4034 

WAS $27.75 NOW $19.75 
SAVE $8.00 

LOW OHMS METER 
Measures low resistance, e.g. speakers and Is suitable for 
measuring low resistors. 
Cat. R&-4560 

WAS $29.50 NOW $22.50 

PARALLEL PRINTER 
INTERFACE 

Ref: ETI October 1983 
Allows you to connect your Microbee to a printer having 
"Parallel" or 'Centronics" input Kit includes R/angle 
DB15 plug 

Cat. RE -4671 $15.00 
C.etroain plug to tail CAL PP -0890 $14.95 

POST 8 PACKING CHARGES 
$5 - $9.99 $1.50 
$10 $24.99 $3.20 
$25 $49.99 $4.50 
$50 . $99.99 $6.50 
$100 - $198 58.00 
Over $199 $10.00 

.COMET ROAD FREIGHT 
ANYWHERE IN AUSTRALIA 

ONLY $12.00 

SHOP HOURS 
CARLINGFORD, CONCORD & 

HURSTVILLE 
Mon - Fri: 9 am - 5.30 pm 

Sat: 9 am - 12 pm 
Thurs Night: 8.30 pm (Not Concord) 

SHOP HOURS SYDNEY 
Mon - Fri: 8.30 am - 5.30 pm 

Sat: 8.30 am - 12 pm 
Thurs Night: 8.30 pm 

MAIL ORDER BY 

N 

banNcord 

VIA YOUR 

. PHONE 

VISA 

VIDEO MODULATOR 
Ref: ETI 780 October 1981 

High stability (low drift) unit designed to give good RF 
drive to colour TV's A must it you're using your colour TV 
with a computer. 

Cat. RE -4554 $17.95 

PREAMPLIFIER 
Ref: ETI 471 June 1979 

The heart of the ETI4000 system. High performance 
stereo unit with 4 Inputs, filters, mute, loudness, stereo 
mono and tape monitor switches; bass treble, volume 
and balance controls. 

cat- RE -4022 $47.90 

LOUDSPEAKER 
PROTECTOR 

Ref: ETI 494 October 1982 
Single channel unit powered by the signal to your 
spti leers. Prevent damage to your expensive speakers 
Cat RE -4023 $18.50 * GRAPHIC 

EQUALISER 2010 
MK IIA 

A 10 band equaliser, rack mounted for your Hi Fi system. 
Improves the sound of your system in relation to room 
acoustics. See the Jaycar catalogue for more detailed 
description of this unit. 

Cat. tU-6535 $139.00 

GUITAR BOOSTER 
Ret EA June 1982 

Inexpensive preamplifier enables you to use your guitar 
with your own home Hi Fi system. Complete kit supplied 
and it runs on a safe 9V battery. 

Cat. RA -1450 $17.50 

SAVE $7.00 

r 

FLUORESCENT 
LAMP STARTER 

Ref: EA October 1982 
This kit replaces the starter in your fluoro lamp. Elimi- 
nates flicker and improves lamp life. Does not include 
starter case. 

Cat. RA -1480 $5.00 

WIDEBAND AM 
TUNER 

Ref. EA Dec/Jan 1982/1983 
The Playmaster AM Tuner is a true broad bandwidth 
superhet design kit Excellent performance plus Jaycoi's 
usual excellence in kit presentation. 

Cat. KA-1498 $249.00 

ALIGNMENT KIT 
FOR ABOVE TUNER 

Ref: EA February 1983 
This simple module generates 2 spot frequencies (600 
Hz and 1300kHz) and buffers your multimeter. Enables 
you to align the Playmaster AM tuner. 

Cat. RA -151s FREE WITH ABOVE KIT.. $7.95 

SUBWOOFER AMP 
Ref: EA July 1982 

100W rms drive capability coupled with low-pass filter 
and MOSFET technology. Amp will take line level (1V) n 
can be connected directly to sub -woofer speaker. 

Cat. RA -1452 $79.00 

"VOX RELAY 
Ret: EA April 1982 

This voice operated relay (VOX) can be used to turn on 
tape recorders or transmitters and of course turn them 
off. Use with high or low impedance microphone or high 
level line input. 

Cat. RA -1432 514.591 
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SHOP AROUND 

ETI.8O7 Tug -O -War 
Good practice for the games 
arcade aficionado! Great 
amusement for wet, wintery 
weekends. Components for this 
project are generally readily 
obtainable. Unlike you'd 
expect, Dick Smith stores don't 
stock all the parts. You'll be 
able to buy all the LEDs and 
some of the ICs from D.S.E., 
but not the 74154, 74LS193 or 
74LS 123. The pushbuttons, 
switches and mechanical etc 
parts are stocked by virtually 
every electronic components 
supplier worthy of the name, 
including Dick Smith stores 
(we've given D.S.E. catalogue 
numbers in the parts list for 
reference). 

If you want to make every- 
thing yourself and wish to use 
film transparencies of the front 
panel and pc board artworks, 
then the set can be obtained for 
$8.00 post paid from: 

ETI-807 Artwork 
ETI Magazine 
PO Box 227 
Waterloo NSW 2017 

Make sure, when ordering, that 
you ask for positive or negative 
film, according to what your 
photoresist requires. Make out 
your cheque or money order to 
`ETI Artwork Sales'. 

Kits for this project may be 
stocked by All Electronic Com- 
ponents and Rod Irving Elec- 
tronics, both in Melbourne. 

ET1.141O Bass Guitar 
Amp 
The complete project construc- 
tion will he finalised next 
month. All the components are 
pretty well off -the -shelf from 
most electronics retailers, with 
the exception perhaps of the 
potentiometers. We used 16 mm 
diameter types with standard 
6.5 mm shafts. These are dis- 
tributed by Soanar, known as 
"V 161" types. Standard 23 mm 
diameter pots may be used, but 
the pc board cannot then be 
directly attached to them. The 
connections will have to be 
made using short lengths of 
tinned copper wire. 

Printed circuit boards should 
he available from the usual sup- 
pliers. If you're making your 
own, then film transparencies of 
the artwork for the ETI-1410a 
and b hoards can be obtained for 
$7.00 from: 

/ 

ETI-1410a/b Artwork 
ETI Magazine 
PO Box 227 
Waterloo NSW 2017 

Make out your cheque or money 
order to `ETI Artwork Sales' 
and ensure you specify positive 
or negative film, according to 
what your photoresist requires. 
If you want to wait till next 
month, a complete set of art- 

1 
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work, including the front panel, 
will cost $20. 

More details next month. 

ETI.1524 Mousetrap 
While this project is hardly 
likely to stem the plague cur- 
rently sweeping the eastern 
states, it will certainly clean the 
rotten rodents out of the house. 

There are some unusual corn - 

NEW `DELUXE' INSTRUMENT CASES 
This swish -looking new instrument case from Perth -based Altronics Dis- 
tributors continues the line of "Jack-Tec" boxes introduced by the com- 
pany last year. 

This model is larger than the earlier model. Overall, it measures 
260 mm wide, stands 85 mm high and is 490 mm deep. The usable 
height of the front and rear panels is 73 mm which allows mounting 
common meters like the Minipa MU45 or University TD66, etc. A 
speaker vent on the base allows direct mounting of a standard 57 mm 
(2%1 speaker. 

Internal mounting posts enable a wide range of pc boards and trans- 
formers to be accommodated. Guide rails for pc boards are also pro- 
vided internally to allow vertical positioning of boards at several loca- 
tions. The front and rear panels are removable and feature a textured 
finish on one side, smooth the other. This enables direct engraving or 
screen printing on the plain side. 

The top and bottom split apart, as for the earlier model, and extra 
plastic or aluminium front and rear panels are available. Four rubber 
feet are moulded into the case bottom. Full details from Altronics 
Distributors, Box 8280, Stirling St, Perth WA 6000. 

_-.-- -- 
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ponents in this project, but with 
a little resourcefulness, you 
should be able to locate them. 
The 4.7/400 V (250 Vac) cap- 
acitor needs to be mains -rated, 
metallised poly or mylar type. 
`Greencaps' of this value and 
rating (or even 630 V) are avail- 
able, though we specified a 

Siemens type B32231. These 
types of capacitor feature a self - 
healing action should a `punch - 
through' occur in the dielectric 
between the `plates', which con- 
sist of a very thin layer of metal 
deposited on the dielectric film 
which is then `wound up' to 
make the capacitor. If the 
dielectric breaks down at a 

stress point, then the arc bet- 
ween the plates vaporises the 
metallisation (similar to what 
happens in a fuse) leaving a 
clear area around the dielectric 
punch -through, thus `healing' 
the breakdown. The capacitor in 
this application is quite highly 
stressed, so it is essential to get 
one of the appropriate type. 
Apart from the Siemens type 
specified (try Promark for 
them), Elna greencaps (distrib- 
uted by Soanar) may be used, or 
Roederstein MKP series (dis- 
tributed by Mayer Krieg). 

The MR856 fact recovery 
diode is not a common compo- 
nent with electronics retailers. 
However, it is a Motorola part, 
distributed by VSI. Ask your 
favourite supplier if he'll get 
some in. 

The RCA -made SCR (03), 
the S2600M, is distributed by 
AWA Microelectronics. In Syd- 
ney, try Semikron in Burwood 
or Geoff' Wood Electronics in 
Rozelle. The C122E (by G.E.) 
or T1CI26E (by T.I.) may be 
substituted. All the other semi- 
conductors are bog -standard 
everywhere, as they say. 

The ferrite aerial rod used for 
the core of T2 is stocked by Dick 
Smith (cat. no. L-1401), 
amongst others. It's not really 
critical, providing you use some- 
thing of similar dimensions. 

If you're making your own pc 
board, you can obtain a same - 
size photostat of the artwork by 
sending us a stamped, self- 
addressed A4 -sized (same size 
as the magazine page) envelope. 
Address it to: 

ETI-1524 Artwork Photostat 
PO Box 227 
Waterloo NSW 2017 

If you want a same -size film 
transparency of the artwork, to 
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DIRECTIONAL 
ANTENNAS 

KENSOR PTY. LTD. 
12 'Hehir Street,...Belrnont. 6104, 
West Australia - 

Telerrhone.:.4782333.. Telex : °.AA95914 

DC/AC DIAGNOSTIC.CURRENT METER 

The H.E.M.E. 1000 is a 

revolutionary new instrument and 
a powerful new diagnostic tool 
for use by engineers and 
designers involved in setting up 
ac and dc motors, variable speed 
drives, motor vehicles, battery 
powered equipment, welding 
equipment, electroplating 
apparatus or equipment where 
surge current values are of 
paramount importance. 

sole agents 

PTY. 
WARSASH LTD. 

P.O.x 217 
DOUBLE BAY 
N.S.W. 2028 

Sydney (02) 30-6815 
TELEX 24271 

ai 
fI 

I -_ .. 

(, 

DIGITAL LCD READOUT, 
ACCURATE MEASUREMENTS, 
DC AND AC CURRENTS, 

AUTORANGING. 
0-200 and 0-1000 AMPS, 
RESOLUTION 0.1 and 1A, 
ACCURACY ±1% of RANGE, 
SURGE and HOLD, 
ANALOGUE O/P SOCKET, 

LEADS & CASE SUPPLIED. 

It handles WORKSHOP/FIELD 
SERVICE and SYSTEMS 

SETTING -UP. 

or stockists in: 
ADELAIDE 
BRISBANE 
HOBART 
MACKAY 
MELBOURNE 
NEWCASTLE 
PERTH 
WOLLONGONG 

(08) 42-6655 
(07) 369-1277 
(002)23-1755 
(079) 51-3155 

(03) 82-5363 
(049) 52-8066 
(09) 381-6000 
(042) 28-6020 

T SINKS 

Clip and Save 
Clip -on Thermalloy "Slip Clip" heat sinks and 
save assembly time, board space, and heat 
sinks costs. They require no mounting hardware, 
PC board drilling, or adhesives, and clamp firmly 
to the device for maximum heat transfer. "Slip 
Clips" are available for TO -202, TO -220, TO -126, 
Motorola case 90 and most other popular case 
styles. 

i 

Plastic 
Power Coolers 
New low profile heat sinks save board space 

The 6073B is 19 mm square and just 9.5 mm high. 
It cools SCR's and transistors in TO -220. Motorola 
Case 70 and Case 90 packages. Dissipates 21° C/watt 
in natural convection. Available in Black Anodized and 
Pre -Black Anodized finish. 

Thermal/6y 
Number one in Semiconductor Accessories. 

TECHNICAL INFORMATION AVAILABLE ON REQUEST. 

- r 
SOANAR ELECTRONICS PTY.LTD. 
INCORPORATED IN VICTORIA 

3032 Lexton Road,Box Hill, Vic.,3128,Australia. 
VICTORIA: 8950222 QUEENSLAND: 852 1131 
N.S.W.: 789 6744- WEST AUST: 381 9522 
STH. AUST:2970811 TASMANIA: 31 6533 ` 



SHOP AROUND 

use directly with your photore- 
sist, then you can obtain it for 
$10 post paid by sending a 

cheque or money order, made 
out to 'ETI Artwork Sales', 
addressed as follows: 

ETI-1524 Mousetrap 
Artwork Film 
PO Box 227 
Waterloo NSW 2017 

Make sure your specify whether 
you want a positive or negative 
to suit the photoresist you'll he 
using. 

Kits for this project may be 
stocked by All Electronic Com- 
ponents and Rod Irving Elec- 
tronic in Melbourne. 

ETI-738 25 W UHF 
Booster 
We have been advised that Dick 
Smith Electronics will he stock- 
ing this project as a kit. Geoff 
Wood Electronics in Sydney has 
the individual parts in stock. 
Geoff is the source supplier of 
the SRFI078/2N6136 Motorola 
RF power transistor used in the 
project. 

Project pricing 
We have been advised that, in 
recent issues, our project pricing 
has been a little on the low side. 
We base our price estimates, 
and that's all they are - esti- 
mates, not "official" or "recom- 

mended" prices, on the latest 
catalogues or price lists obtain- 
able at time of going to press. 
,However, as there is some 6-8 
weeks delay between when the 
prices are calculated and when 
the magazine appears in the 
newsagents and shops, cost and 
component price movements in 
the meantime can, and have, 
markedly affect our estimates. 
Please don't blame your supplier 
if his price is above our price 
estimate shown in the project 
parts list. Nobody's trying to 
"rip you off'. 

We're currently pushing our 
project price 'estimates up by 10- 
12% at the time they're calculat- 
ed, just to cover the situation, 
which can only he described as 
'fluid'. 

Ready-made pc 
boards 
You can obtain ready-made pc 
boards, and sometimes front 
panels, from the following 
suppliers: 

All Electronic Components 
118 Lonsdale St 
Melbourne Vic 3000 

RCS Radio 
651 Forest Rd 
Bexley NSW 2207 

Acetronics 
112 Robertson Rd 
Bass Hill NSW 2197 
(02)645-1241 

Billco Electronics 
Shop 2, 31 Pultney St 
Dandenong Vic 2175 

Jaetronics 
58 Appian Drive 
St Albans Vic 3021 

Jaycar 
117 York St 
Sydney NSW 2000 

Jemal Products 
PO Box 168 
Victoria Park WA 6100 

Mini Tech 
PO Box 9194 
Auckland NZ 

Rod Irving Electronics 
425 High St 
Northcote Vic 3070 
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QUARTZ CRYSTAL 
CLOCK MOVEMENT 

4:/( 

U $1 4.95 
Very compact and reliable 

- Self starting one -second stepping motor has strong torque 
Powered by 1.5V AA battery that lasts for one year 

- Supplied with two sets of hands one short and one long 
- t15 second/month accuracy 

56mm square, 15mm deep 
Complete with data sheet, instructions and wall hanger 
bracket. 
Cat XC-0100 

JAYCAR JVE-1 
VIDEO DETAIL ENHANCER 

SPECIFICATIONS: 
Maximum enhancement not less then +8.3dB @ 2MHz 
Enhance disabled (Bypass) response, DC to 5MHz -0.5 
+1.0dB 
Colour subcarrier 0dB notch frequency, tunable to 4.43 
MHz. -/+0.5dB, all settings 
Amplifier group delay, less than 0.075us. 
Signal handling capability not less than 1.35 volts p.p. 
(Sync. Is clipped first) 
Power 12V AC @ 100mA 
Controls. ON/OFF, ENHANCE. ENHANCE/BYPASS SWITCH 
CORE/GAMMA CONTROL 
input connector, RCA socket 
Output connector, RCA socket s 3 

DESIGN FEATURES: 
A unity gain notch at the colour subcarrier frequency, 
whose purpose is to prevent chrominance to luminance 
errors at high enhance levels 
A closed loop configuration with lead tag compensation to 
achieve stable, well defined gain. 

DC coupling, eliminating large capacitors in series with 
the video signal and achieving DC response for applica- 
tions requiring It 
Low output impedance prior to termination resistors. 
enabling up to three outputs to exist and be used or left 
unterminated 

h:. 

A level dependent closed loop response or Gamma 
control ('Core'). 
Clip on negative going signals at -67 volts into 75 ohms to 
prevent sync. errors owing to overshoot 

Cat. AV -6501 

$69.95 
12 Volt AC plugpack 
Cat. MP -3020 $16.95 

NEW - MOTORCYCLE S39.95 
INTERCOM (Ref: EA March 1984) 
Now you can talk freely and safely to your pillion passenger 
with this handy kilt 
Cat. KA-1533 

ASK FOR A NEW CATALOGUE!! 
Mail Order customers, if you have not seen our new 
catalogue, boy are you missing out! if, (or when) you 
next buy from us by mall order lust ask for a catalogue. 
It will be sent FREE with your ordedlf you have one and 
want one for a friend, that's fine tool Just ask! 

111111. 
Vourm One 

MAGAZINE BINDER 
Keep your preoous land expenarvel magazines protected and vt 
order for easy relerenpe. Smart royal blue colour vnth gold lettering 
Heavy gauge rs Ny chromed metal fmirgs 

Cat BB 7000 

$4.95 ea 
10 up $4.50 ea 

GEL RECHARGEABLE 
BATTERIES 

Ideal for alarms or anywhere where constant use depletes 
batteries quickly. 
Cat S13-2480 
Cat. SB-2483 
Cat SB-2486 

ri pettxxxn ot apfxrat[xr rdes,and tips ` 
la the 

M.íobat. Per4on9 Conk 

NEW MICROBES 
BOOKS 

WILDCARDS VOL. 3 - Another in the 

series on arse books nguage using ah 

even more 
ngame as age sn rection on assembly rams 

example with 
ra hics.assortment 

of business grog 

utilities and g p 0 
Cat. X8.9012 .'" .. 

- 

6.0. $1 
of 

WILDCARDS VOL. 
application notes and tips for the Microbee. This book 

has 
s 

received 
d 

rave vis 
fr om eallcomputer publications. 

Aust a l ....... $15.00 
Cat. X8.9010 ............ 

WILDCARDS VOL. 2 - Acontlnuation 

from Vol. 1 again a must for all Microbee owners. 

Cat. '-' 
r00 

X89011 

WORDSTAR REFERENCE 
MANUAL - This manual provides a standby 

referencent m 
guidestar 

operations. It 

all codes and instructions ' a 

quick and easy 9 
Wordstar users 

12 volt 1.2Á/H $22.95 
6 volt 8A/H $18.95 
12 volt 5A/H $29.95 

**IC W *****I * * * * * ee ***** 
INSIDE CP/M - A GUIDE FOR 

USERS & PROGRAMMERS - 

This is one of the most informative oak the "CP/M 
available and is commonlyg a referre 

Users Bible". Divided into 
ec ion 

ons.C One 
e/M,lhe 

bein 
her 

tutorial including set up operation 

being a quick and easy reference guide to CP/M. Amust 

necessity for serious $29 95 
Cat X8.9004 ......................... 
WORDSTAR TRAINING 
MANUAL -This manual takes you step-by-step 

through 
LOCK MOVES, 

SAVING TOdDISC, FILE MANIPULAstar 
operations. such as 

RON, PRINTER 

operateWordstarwi htheheir 

operations. 
useoffdiag amsand 

clearly 
examples 

d t rtoitsfuilest.Anexcellentbook. 

for all CP/M users $41.95 
Cat. XB 9007 ........... 

a 

MANUAL - This 

DISK SYSTEM drive 
manual explainsall about Microbee 

Cokntai s systems 
wealth 

Iron setting up through to operation. 

cat. MULTIPLAN 
MICROSOFT" theoperation MANUAL - This book runs through 

of 
les to allow any business to use 

MutiPlan to the best oh ftheir d advantage. If you have not 

got this book then you have not got the best out of 

Mult 

tohelpyouusewor s a $27.50 ........ 
xe 9005 ......... Cat. '... 

WORDSTAR INSTALLATION 
MANUAL- This manual teaches you to modify 

Wordstar to your needs. $18.50 
Cat. %B9008 ......................... 

INFRA -RED MOVEMENT 

The infrared rory Itbasically is a high gain 
detector for short falls 

ipassive tuned 
nto tne Black 

magic category. 
has a receiver of a particular IR band. a heart of the unit 

consists of a high gain lens (antenna?) 
) whicish a 

"Commutated" field of view. Its reception 

like, but highly tuned to the IR wavelength of human 

Whbodies. 

of the 

helenshwiill select velyasses wpick up IR rithin adiation and then not. 

Movement across the pickup area will result in a senes of 

pulses sent to a detector circuit 
theydo not transmit end 

IRwill 
respond 

are very 

example, can nwave about without tripping alarm. Even 

the cat is unlikely to trip the unit 
meets The 

werhaveead 
is 

sold. It represents 
the 
epresentst f 

a wise of IR 

the latest developments. 

FEATURES: 
12V DC powered 
Small 41/2" x 2" x 11" 
Double sensor 
Computerised OC to lower failure rate 

Built In test lamp 
Tamper switch included 
Alarm output SPST 30V DC @ 1A 

Cat. LA -5017 
of information. $22.50 .............. . 

xe soo9 .... 

$29.95 
Cat. X8 9018 ...................... 

a 

FORTH USERS MANUAL - This 
nguag an 

withttutorials on FORTH, ound and the creen edi tor, it 

makes an excellent book to t have by your side. 

Cat. X8.9017 ............... 

PASCAL - STEP INTO A NEW 

LANGUAGE - This book is a tutorial on 

PASCAL and the editor. A good introduction to the 

95 $7 

PASCAL user. 

Cat. X8.9018 .' $7.95 
.................. 

DETECTOR 

$129.50 

SEE OUR DOUBLE PAGE ADS FOR FULL JAYCAR DETAILS 
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Fee for service 
Dear Sir, 
I am an electronics enthusiast who, like 
many others, has turned a hobby into a 

profession. But, unfortunately, I have to 
make a living out of it. 

Other professionals, such as medical 
practitioners and lawyers, have built up a 

mystique over the years. An appointment 
has to be made well in advance and any 
problem requires more than one visit. 
These professions have standard fixed 
fees, no under or overcharging. 

The GP's work is only clerical in nature 
but they have convinced the community 
that they are indispensible. If electronics 
types withdrew their services for a year 
they would not be noticed. 

Trades, such as plumbers and washing 
machine servicemen, charge fees like $80 
as a minium and undercharging does not 
happen; plumbers simply do not turn up 
to jobs without the chance of maximum 
payment. If you do not believe this, find 
out the charges for yourself. 

Electronics repairmen, the part of our 
industry visible to the public, do not make 
a good living. Many customers seek re- 
pairs without intending to make payment. 
Quotes result in wasted time. For the en- 
thusiast, 'friends' seek repairs and usually 
offer heaps of praise hut no payment, 
even for components. 

Most electronics people are weak and 
introverted. They may have interesting 
work but they will not get anywhere, espe- 
cially if they (we) do not know how to 
charge for services! 

L. W. Brown 
Burwood, Vic 

Linear tracking T/Ts 
Dear Sir, 
In Ell. Dec 1983. the article which re- 
viewed six linear tracking turntables stated 
that the cost of engineering these turntables 
far outweighs the benefits. 

I have owned conventional turntables but 
'IOU 0Nn a Sony linear tracking turntable 
and find than the benefits of these turn- 
tables. and the ease of obtaining state-of- 
the-art reproduction. far outweighs the cost 
of superb engineering. 

.1 he lineal hacking arm is very easy to set 
up and prok ides state-of-the-art reproduc- 
lion with a Denim 3115 and absolute 
accuracy of alignment. This is. of course. 
contrary to the article and I find it against 
progress and the advice needed ht 
audiophiles. 

these turntables are very reasonably 
priced. The reason for low. low resonance 
response on the Sony is an :anti -resonator. 
not mentioned in your article. I ant sure 
someone has not heard music in the state- 
of-the-art. 

U. If. \Ianson 
I.aunccslon. Tae. 

I agree with your sentiments that when the 
Sony linear tracking turntable is properly set 
up, as yours undoubtedly is, it obviously pro- 
vides you with an extremely good perform- 
ance. However, the words I used and their 
specific intent were a little different from the 
abbreviated statement in your letter. 

My measurements and observations 
showed clearly that for a linear tracking turnta- 
ble to exceed the best performance of a pivot- 
ted tone arm turntable requires sophisticated 
engineering. I can only justify such complexity 
when it achieves improvements and perform- 
ances that the less complex system is unable 
to provide. While the best of the systems 
came close to providing such improvements, 
the less expensive ones did not. 

It is obvious that linear tracking turntables 
are being promoted by marketing personnel 
as a new gimmick to improve sales. However, 
they have only achieved the following 
attributes: 
1. The low cost linear tracking turntables are 
undoubtedly neater, smaller and more func- 
tional than conventional pivotted arm turnta- 
bles. These units do not appear to offer any 
significant improvements in technical perform- 
ance as a result of the change to the 'linear 
tracking' principle. 
2. The more expensive examples of the linear 
tracking turntables are more attractive, excit- 
ing and generally larger than the conventional 
pivotted tone arm turntable. Our investigations 
have not shown that their technical perform- 
ance is significantly improved in either track - 
ability or in reduced distortion. 

Louis Challis 
Kings Cross, NSW 

Questions on CD 

Dear Sir, 
I am a regular reader of your excellent 
magazine and find it very interesting. 

I thought I would point out a few errors 
in the article on compact disc players pub- 
lished in ETI, February 1984 on page 37. It 
is stated that the Technics SL -P8 is the first 
unit from Technics. This is incorrect as 

Technics released the SL -P10 well before 
the SL P8. Perhaps the SL I'1(1 was not sold 
in Australia but it was certainly available in 
New Zealand prior to the SL -P8. Australia 
may have been behind NZ in compact disc 
players. 

the other error that I thought I would 
point out is that the SL P8 is provided with 
a remote control unit. If the writer of the 
article had taken the trouble to read the 
instruction hook he would have seen that 
the remote control unit is a standard acces- 
sory of the SL P8. 

S I Jepson 
Otaka, NZ 

Thank you for your letter regarding the CD 
players review in the February '84 issue of 
ETI. However, I wish to take issue with your 
criticisms. Firstly, the SL -P8 was the first 
player released in Australia by Technics. The 
SLP-10 was not released generally here, 

according to the information supplied by Nat- 
ional Panasonic Australia. I personally saw 
one, and had a demonstration, at the Technics 
factory in Osaka, in Japan, in July 1982, and 
subsequently wrote a news item on it in the 
August 1982 issue, page 117. At the end of 
this item I said "No date has been set for the 
unit's release in Australia". In fact, it was not 
released. Undoubtedly, units were obtainable 
at some outlets, but likely not purchased 
through National Panasonic here. Hence, the 
SLP-8 was the first Technics CD player 
released here. I might add that this information 
was included because that was the position 
given to us by Technics! 

As regards the remote control, I draw your 
attention to page 41, Feb. '84 issue, centre 
column, second last paragraph. "... from a 

remote control unit which was not supplied 
with the unit we received." Our reviewer, 
Louis Challis, noted that an infrared remote 
control was available for the unit, but that we 
did not receive it. He did take the trouble to 
read the instruction book, as he always does, 
however, you did not take the trouble to read 
the article closely enough. 

I trust you continue to find ETI excellent 
reading. 

Roger Harrison 
Editor, ETI 

More Mac 
Dear Dregs, 
You're right - Mac Rame will have you in 
knots until someone explains it is a special 
string command for use in networking. 

Mac Rame should only be used with the 
Mac Kerel software which forms a trap for 
any data stream that looks a bit fishy. 

Mac Indoe is another useful routine; it 
sets the pitch for computer generated sound 
effects. For the Scots there is a special 
export grade called MacCrimmon' for use 
with the electronic bagpipes (recently seen 
on ABC-TV). 

And speaking of the Scots, rumour has it 
that there will he an erasable ROM supplied 
for this market under the description Mac 
Clean. Apparently there is still further work 
to be done on the Mac Abre effect associ- 
ated with erased ROM. 

In the communications field high hopes 
are held for Mac Ula, an applications con- 
figured system for predicting sun spot 
activity. 

The oil exploration industry is eagerly 
awaiting the correction of a little slip in the 
application package Mac Assar, which has 
resulted in vast reserves of hair oil. 

Incidentally, I tried to teach your April 
Dregs to a neighbour's parrot that used to 
scream all day "Polly wants an Apple"; now 
it sits silently on its perch, over -Mac -Awed! 

Now wouldn't that give you the Mac Pip! -a condition worse than finding a bug in 
your Apple. 

Keith R. Groom 
Oakleigh Sth, Vic. 

(I) For details of Mac Crimmon see 
'Oxford Companion To Music', under 
'Bagpipes'. 
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mINI-MART ForSle/Wated/ 
Swap/Join 

AUDIO 

ED: Reel-to-reel tape deck, 4 or 8 track. 
Groenhout, 25 Kerferd St, Watson ACT 

(062)412-316. 

SALE. INSTRUMENT SPEAKERS HP 38 cm 
'8 cm 525, 550 for both. Also one Albicord 
lephone answering machine 520. Chris 
(03)459-6141. 

;ALE. CONCRETE SPEAKER BOXES. Two 
only to suit ETI Series 4000/1, 4 -way 

er project. These are the actual units 
Ibed in July 1981 issue, 5450. Gareth 
ngton, 11 Moldavia Walk, Osbourne SA 
(08) 248-1406. 

COMPUTERS 
-ALE. MICROBEE 32K IC 5460 ono. Soft - 

good condition. 64K ROM board 570. 
gee ROM 530. J. Magnussen, 28 Chorley 
Cheltenham NSW 2119. (02)86-1653. 

'ALE. MICROBEE 32K with 4 MHz conver- 
black and white monitor, cassette deck, 
ee, manual and tapes, only 5450. Phone 
5-6480. 

SALE. MICROBEE 32K, 4 MHz. EDASM, 
Denshi Green monitor, Joystick, chess, 
K. Lau, 7 Jindaless Place, Killara NSW 

1(02)498-7270. 

FOR SALE: ACT VIC-20 bimonthly magazine. 
Many interesting articles and programs. August 
issue 52. Bimonthly 512 per year. Chris 
Groenhout, 25 Kerferd St, Watson ACT 2602. 

WANTED. REPLACEMENT COPIES of bundled 
software for Kaypro 2 damaged while moving. 
Write to Box 337, Kingcote SA 5223. (0848)2- 
2631. 

FOR SALE. SUPER 80 ASSEMBLER 515, dis- 
sassembler 59. Vintage new receiving and ham 
radio valves. Send SASE for types and prices. 
R. Vowels, 93 Park Drive, Parkville Vic. 3052. 

WANTED. VIC 20. Working condition unex- 
panded model. Will consider other peripherals 
and software. Must be realistically priced. 
Brown. P.O. Box 5451, Cairns Old 4870. 

FOR SALE: TANDY 3-6-9 V solar cell 55. Tandy 
MC -10 computer 575. ETI-660, colour, 3K RAM 
S80. 1159 programmable calculator 550. B. 

Begg, 18 Sturt Ave, Toorak Gardens SA 5065. 
(08)31-0310. 

FOR SALE: MONITOR, b/w portable deluxe, 12 
inch CRT, excellent condition. Asking $100. 
Contact E. Brover, 8 Pentlowe Avenue, Lower 
Tempelstowe Vic 3107. (03)850-1090. 

FOR SALE. DGZ80 CPU 5100, ETI-640 VDU 580. 
32K static RAM 5150. 12K BASIC ROM PCB 580. 

Power supply, ten -slot motherboard and case 
590. L. Donkln, P.O. Box 135, West Mackay Old 
4740. 

ATTENTION VZ200 users. Would you like to be 
on my data base mailing list? it is a sort of mall 
based club. John D'Alton, 39 Agnes St, 
Toowong Old. 4066. (060)371-3707. 

SWAP PERSONAL COMPUTER. User group 
urgently seeks other enthusiasts. Please write 
for information on this newly established 
national club. John Paulic, P.O. Box 79, 
Gosnells WA 6110. (09)398-6303. 

FOR SALE. S100 BOARD. Ithaca Audio Z80 
CPU 570. WMC MEM-Z 16K RAM 560. DG640 
VDU 580. (03)584-4749. W. R. Crowther, 52 
Wallingford St, Cheltenham. 

FOR SALE. ZX 81 SPECIAL built into real key- 
board 32K RAM with TV, printer, cassette. 
Regulated power supply, good software. H. 
Veevers, 2131 Mill St, Carlton NSW 2218. 
(02)586-1507. 5475 ono. 

COMMUNICATIONS 
FOR SALE. FACSIMILE transceiver, Rank Xerox 
400 complete with Telecom attachments, hand- 
book, paper. In good condition and working 
order. 5800. 8 Beagle St, Darwin NT 5790 
(089)81-2761. 

WANTED: TIME MARK GENERATOR and copy 
of radio and electronic laboratory handbook by 

-Scroggie and Johnstone. David, P.O. Box 316, 
Manly NSW 2095. (02)938-3417. 

MISCELLANEOUS 

FOR SALE. 150 volumes of EA and ETI from 
1976 to 1982. Most in plastic binders. Russell, 
(052)43-0741. 

ALARM & SECURITY 
AUDIO 
COAXIAL 
pOMMUNICATION 
COMPUTER 
CONTROL 
DIRECT BURIAL 
FIRE ALARM 

PROUDLY 
AUSTRALIAN 

HIGH TEMPERATURE 
INSTRUMENTATION 
MICROPHONE 
MULTI CONDUCTOR 
TEFLON 
HOOKUP 
TRAFFIC SIGNAL 
AIRCRAFT 

illions of metres of electronic wire and cable are just a phone call away. 
CME HAS WHAT YOU NEED... 

IN THE RIGHT QUANTITY.. . 

AT THE RIGHT PRICE... 

CALL NOW 
FOR INFORMATION 

ACME ELECTRONICS SYDNEY 648 2255 
ACME ELECTRONICS BRISBANE 44 4131 
,J.G. THOMAS PERTH 272 7122 

ACME ELECTRONICS 
A Division of JAMES HARDIE ELECTRICAL (Hardie Trading Ltd. - Inc. in Vic.) 

2-18 Canterbury Road, Kilsyth, 3137. 729 8999 AA 35786 
NEIL MULLER P/L ADELAIDE 272 8011 
ELECTRONIC COMPONENTS CANBERRA 80 4654 
W.P. MARTIN HOBART 34 2811 
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DREGS 
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. And Ray, that's my boss, threw out that old ,,, BM ... urn, BI ... whatever it was, and bought me 
this new Apricot computer. Oh, I know he is, but I "\ think it's just peachy! 

WE HAVE BEEN exercising our minds on 
mouse traps for the last month or so, and no 
doubt you will have seen the results of this 
strenuous deliberation in our article on 
mouse dispatching. Didn't it strike you as 
somehow comforting to know that, at the 
heart of all the hi-tech'ery was the most low - 
tech of baits, a mouldy old bit of cheese? 

But the Japanese are about to change all 
that. (Now you know how the Swiss watch- 
makers felt when someone first said "digi- 
tal" to them). It seems that one Yosuke 
Watanabe, from the Ikari research labs has 
discovered that what rats love most is other 
rats. What is more, one rat knows where the 
other rats are because they all emit an ultra- 
sonic whistle on 24 kHz. Ain't mateship 
wonderful? 

The above facts all came to light when 
Watanabe was trying to find out why rats 
are attracted to computer installations. The 
problem has got worse in recent months 
because Japan has been experiencing a rat 
plague. (No cats). In fact, things are getting 
so bad that it is estimated that one computer 
failure in three in Tokyo is now caused by 
rats either eating through cables or urinat- 
ing on connections. 

4:4,440,1 -*I'll ww 
~~/r 1 

ti. di t..? 
. 

A solution to the problem has not been 
long in forthcoming. Ikari plan to build an 
upmarket version of our project in this 
issue. It will have an ultrasonic transmitter 
tuned to 24 kHz, which will attract the rats, 
a vacuum cleaner that will suck them off the 
floor, and finally a gassing and disinfection 
station where the coup de grace will be 
administered. The idea is that the contrap- 
tion would be built into the building to com- 
pletely protect the computer. 

At least ours is cheaper. 

Pass the pintpot 
It's not only in Tokyo that they're having 
problems. New York hosted the conference 
of the American Association for the 
Advancement of Science (AAAS) recently. 
It seems that a real problem has been det- 
ected at the conference. 

The Hilton hotel, where the conference 
was held, has decided to introduce plastic 
beer mugs. Now anyone unfortunate 
enough to have drunk from one of these 
monstrosities will know that (a) the beer 
tastes awful and (b) they don't weigh as 
much as your ordinary common -as -grass 
glass tankard. 

/ - 

The second of these is a problem because 
it means thát experienced drinkers have a 
lot of trouble knowing how much anti- 
gravity force to apply to the plastic glass 
when addressing the beer to the input port. 
If you're lucky. you wind up dribbling down 
the front of your shirt. If you're unlucky, 
you splash the guy behind. If you're really 
unlucky, the guy behind is a seven foot 
gorilla with a squint! 

It appears that the British press corps, 
who descended on the AAAS conference en 
masse had just such a few incidents, which 
caused quite a few un -scholarly moments. 
No wonder Ronny and Maggie have so 
much to chat about. 

A `wetwork'? 
Finally, it's good to know we aren't the only 
people in the world who suffer from the 
dreded typo. They're the bane of this indus- 
try. Recently we learned', for instance. that 
the Dulmont Magnum, that most portable 
of Australian macro computers. is to be sold 
in the US via a 'newtwork'. That's a net- 
work of web-footed computer salesmen. 

Why have they got webbed feet? From 
splashing about in bars serving beer in plas- 
tic tankards! 
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OVER E HORIZON BUT 
YOUR REACH 

At altitude, the radar capability 
of the F/A 18 Hornet enables it to look 
down over the curvature of the earth's 
surface and see targets far beyond 
normal radar range. 

This is just one of the advanced 
systems that make the Hornet such an 
outstanding military aircraft. 

State of the art aviation techno- 
logy in communications, laser guidance 
and detection, multiple target tracking, 
mission computers, advanced electronics. 

To keep it flying as it should we 
need technically minded young men 
and women to train as Electronics 
Technicians. 

If you have successfully completed 

Authorised by Dir. Gen. Recruiting Dept. of Defence 

at least year 10 with passes in English, 
Maths and Science physics content) 
and you would like a full-time career 
working with the very latest in aviation 
technology, contact us now. 

If you are an Australian citizen 
(or eligible to become one), aged 17-34, 
telephone your nearest Air Force Careers 
Adviser on: Sydney (02) 219 5555, Newcastle 
(049) 25 476, Wollongong (042) 28 6492, 
Parramatta (02) 635 1511, Canberra 
(062) 82 2333 Melbourne (03) 697 9755, 
Geelong (052)211588, Brisbane 
(07) 226 2626, Townsville (077) 72 4566, 
Adelaide (08) 212 1455, Perth (09) 325 6222, 
Hobart (002) 34 7077, Launceston 
(003) 311005, or write to Box XYZ in your 
capital city. 

oJOIN AUSTRALM'S AIR FORCE. 

RG 47. FPC 1.44 



How to invest inYamaha, 
without living beyond your means. 

Yamaha's new top -of - 
the -range Cassette decks, 
the K-1000 and K-2000, 
incorporate the most 
advanced, state-of-the-art 
studio component technology 
at prices $200 to $300 less 
than comparable equipment. 

Indeed, they compare 
favourably in significant 
performance areas with any 
cassette decks at any price. 

Both decks have been 
painstakingly designed and 
uncompromisingly engineered 
for optimum functionality and 
reproduction performance. 

Each employs a specially 
designed two -motor, direct 
drive transport mechanism for 

smooth, silent precision, and 
three low -impedance heads 
which features a unique 
Sendust formulation to ensure 
superb, long lasting repro- 
duction quality. Plus the heads 
have a lifetime warranty. 

The two decks utilise 
Yamaha's unique Linear 
Electromagnetic Transduction 
system which extends linearity 
to the point where the signal 
is transferred from the head 
to the tape-a previously 
uncontrollable area in the 
recording chain. 

High performance 
features on both decks also 
include dbx and Dolby -B* 
noise reduction, ORBIT 
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K-1000 

(Optimum Record Bias 
Tuning), a microcomputer 
controlled Linear Counter, 
expanded range level meters 
and a number of auto 
memory functions. 

For Yamaha the K-1000 
and K-2000 cassette decks 
are a natural progression in 
95 years of outstanding 
accomplishments in musical 
instruments and audio 
componentry. 

For you they represent the . 

finest natural sound recording 
and reproduction at a 
surprisingly affordable cost. 

Your Yamaha dealer can 
show you the full range of 
Yamaha Cassette decks 
starting at around $200. If 
you'd like further information 
just complete and post the 
coupon below. 

*Dolby is the registered trade mark of Dolby 
Laboratories 

I'd like further technical information on 
the new K-1000 and K-2000 cassette 
decks. 

Name 

Address 

Postcode 

Send to: Yamaha Hi -Fi Division, 
Rose Music Pty. Ltd., 
17-33 Market Street, South Melbourne, 
Victoria 3205. 
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