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Revox 6225 
For those who waited. 
And those who wish they had. 

, _..r' 

All Compact Disc players are not created equal. This much, 
at least, has emerged from all the hype and hoopla. 

Some CD players are built better than others. Some have 
more sophisticated programming features. Some are easier 
to use. And, yes, some do sound significantly better than 
others. 

The new B225, from Revox of Switzerland, excels on all 
counts. For those who have postponed their purchase, pa- 
tience has been rewarded. For those who didn't wait, the B225 
is the logical upgrading route. 

First, the B225 is designed for unexcelled CD reproduc- 
tion. By using oversampling (176.4 kHz) in conjunction with 
digital filtering, the B225 guarantees optimum sound resolu- 
tion and true phase response. 
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For your convenience, the 8225 offers programming of 

nearly every conceivable combination of start, stop, pause, 
and loop functions, in any sequence, and using mixed com- 
binations of track numbers and times. Cueing time is always 
less than 3 seconds, and a single infrared remote transmitter 
(optional) operates the B225 as well as all other components 
in the Revox 200 audio system. 

Finally, the B225 is a product of refined Swiss design and 
meticulous craftsmanship. Behind its face -place of function- 
al elegance, you'll find the 8225 is an audio component built 
in quiet defiance of planned obsolescence. 

Without question, the definitive CD player has now arrived. 
For those who waited (and those who didn't), now is the time 
to see an authorized Revox dealer. 

SYNTECINTERNATIONAL PTY. LTD. 
53 Victoria Ave., Chatswood. N.S.W. 2067 (02) 406-4700 
Vic: (03) 819-2288. Old: (07) 371-3999. WA: (09) 328-1200 
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SCANNERS 
What to consider when buying - page 12. 
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CD PLAYERS 
There are definitely practical differences. 
See our reviews page 19. 

STARTING ELECTRONICS 
In the beginning was the valve, then the 
diode, then the transistor, then all the 
variations in characteristics and 
configurations you could dream of. For the 
practical use of these components a little 
explanation and guidance in their 
performance -affecting characteristics is 
what you need. 

BATTERIES 
In the near two centuries since their 
invention, batteries have been designed 
pretty much the same way but applications 
for the portable power pack have never 
been wider. So with such pressure for 
development, where is the battery going? 
Page 124. 
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Nothing we can say will prepare you for your first 
sensational audition of the Sony D-50 Compact Disc Player. 

We could compare it with turntables that cost as much 
as a family car. But the turntables don't measure up. 

We could compare it with other full-size Compact Disc 
Players. But its suggested retail price of $429 defies 
description. 

We could exhaust our supply of superlatives just talking 
about its specifications. But the D-50 is so superior to what 
you're used to, the exercise would be academic. 

1C MPCCT 
We could shake our heads in amazement at 

the fact that this extraordinary piece of digital DIGITAL AUDIO 

audio equipment will improve almost any hi-fi system. 
Yet it is so completely portable you can carry it, and its 

optional battery pack, around with you. 
But nothing will prepare you for the experience of 

hearing it play. 
When you hear it, you'll respond like everyone else has 

responded on first hearing the Sony D-50. 
Gasp! 

SONY® 
SHARE THE VISION 'Illlllllllililllllllllillllilllilllllllllllilllll 

Sydney: (02) 8876666. Melbourne: (03) 8364011. Brisbane: (07) 446554. Adelaide: (08) 2122877. Perth: (09) 3238640. Launceston: (003) 4 31022 Wollongong: (042) 715777. nuoo673 
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IT'S GETTING TO the time of year, with 
Christmas and the new year in sight, that 
commentators start waxing philosophical. 
So in our last issue of the year, I'm deter- 
mined I'll be the first. 

I think it can be very fruitful to occasion- 
ally tell ETI readers about how we see our 
role as a magazine and to invite comment. 

The role of a magazine to broadcast in- 
formation is so prominent it's easy to forget 
that we behind the magazine depend on your 
comments to plan the future issues. 

I won't claim that we are the most re- 
sponsive magazine that ever existed, simply 
because such a claim is so hard to quantify. ! 
Certainly we have had our successes. In the 
last six months there has been an extra Il 

17,000 of you reading each issue of ETI 
which, by the way, makes us Australia's 
fastest growing electronics magazine. 

A lot of the credit for this goes to readers who have given us encouragement and sug- 
gestions for articles in the magazine. Much of the credit also goes to the people who 
help me put the magazine together, whose tremendous enthusiasm means you can ex- 
pect better things to come. 

Planning a magazine like ours means planning for a readership that is as broad as 
they come. Our readers range from those with an interest in computers or hi-fi and vir- 
tually no knowledge of electronics to some of the top electronics designers and academ- 
ics in the country. 

Our aim is to have something like five magazines in one, with articles on a variety of 
contemporary topics for readers with varying amounts of experience. We feel an obliga- 
tion to bring new people into our community with articles for beginners in electronics, 
communications and computers. 

We must also serve our very large number of electronics industry readers. We have 
62,000 managers, engineers and technicians as readers according to the Morgan Reader- 
ship survey, a higher number than has been surveyed for any other Australian electron- 
ics magazine. 

So where do your comments come in? Well they can be one of the most important 
sources of ideas for articles in future issues. I say can be because in most cases your let- 
ters don't give us this opportunity. 

Most of our readers' letters are either congratulations or complaints - thankfully, I 

hasten to add, the vast majority are congratulations. 
Occasionally one of these letters tells us something that is very dear to the reader's 

heart, something they would greatly like us to research for them and something they 
haven't been able to find anywhere else. This sort of comment is valuable indeed. 

To our readers who already help us in this way I say thank you and to those who 
haven't I make the invitation. For 1986 may all of our readers profit from and greatly 
enjoy their interest in electronics. 

David Kelly 
Editor 

EDITORIAL 

DATA REFERENCE 
ETI apologises. The special data supple- 
ment on component characteristics and ap- 
plications, circuits, electromagnetic spec- 
trum, broadcast bands, etc, promised for 
this month is now scheduled for January. It 
will come with special new year cheer. 

SOUND REVIEWS 
Next month's reviews focus on the small 
and sometimes overlooked phono cartridge 
and pan out to take in a whole hi-fi system. 
The Aiwa V-800 series ambitiously com- 
bines amplifier, tuner, cassette deck, (either 
single or double), turntable, speakers and 
system rack into a very attractive bundle of 
goods. Under the microscope is the Ultra 
cartridge. 

NEXT MONTH 
CELLULAR RADIO 
Cellular radio Is what Telecom has planned 
for mobile radio as from late next year. It in- 
volves a lot of money and a revolutionary 
technique to squeeze the most out of limited 
frequencies. We detail how it works and 
what the user needs in the way of equip- 
ment and investment. 

COMMODORE BUS SHARER 
The do-it-yourself Commodore network - 
this handy project allows you to hook up to 
eight Commodore computers to a single 
bus. The end result: eight computers, one 
bus, one disk drive, one printer, one 
modem... 
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SERVICES 

TECHNICAL INQUIRIES: Technical 
inquiries by mail must be accompanied 
by a stamped self-addressed envelope. 
There is no charge, but we reserve the 
right to publish the inquiry and the reply 

in Electronics Today or any of its associ- 
ated publications. We can only answer 
queries relating to projects and articles 
as published. We cannot advise on 
modifications, other than errata or ad- 
denda. Difficult questions may take 
some time to answer. 

GENERAL INQUIRIES: For all in- 

quiries about back issues, subscriptions, 
photocopies of articles, artwork or sub- 
mitting 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. 

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

LIABILITY: Comments and test results 
on equipment reviewed refer to the 
particular item submitted for review and 
may not necessarily pertain to other 
units of the same make or model num- 
ber. Whilst every effort has been made 
to ensure that all constructional projects 
referred to in this edition will operate as 
indicated efficiently and properly and 
that all necessary components to manu- 
facture the same will be available, no re- 
sponsibility 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 project. 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. 

[1_,SUSTC 

From our monitor 
IT NEVER FAILS to impress me just 
where ETI gets to. In the mail today 
there was a letter from a listener in the 
Canary Islands who had been reading 
the June issue of ETI and wanted some 
details on some of the subject matter 
which I had covered in that particular 
issue. Evidence of ETI beyond the 
South Pacific area! A letter like that full 
of complimentary remarks is indeed 
something which is quite unexpected 
and shows how widely read ETI is these 
days. 

Arthur Cushen, 
Invercargill, NZ 

Course to disaster 
I PURCHASED A copy of ETI's Top 
Projects published January '84. One 
project - 558 Masthead Strobe caught 
my eye. Electronically all is well but one 
point has been overlooked. A strobe 
light is an internationally recognised dis- 
tress signal and the use of such a device 
for any other purpose on the water is 

illegal. It can also lead to severe embar- 
rassment as well. 

Stuart Stafford, 
Nedlands, WA 6009 

The full picture 
HAVING JUST READ the review in 
September ETI of the Pioneer AM 
stereo car radio, I would like to say how 
pleasing it is to see AM performance 
measurements published for a radio. 
Those manufacturers who provide good 
performance products deserve all the 
support they can be given. 

There is one point I would like to take 
up. The article states that "Radio Manu- 
facturing Engineers ... has ... re- 
cently commissioned most of the AM 
stereo modulation units now in use in 
Australia". In fact, the AM stereo excit- 
ers and modulation monitors in use at 
2BS, 2MW, 2HD, 2KO, 2KY, 200, 
2WL, 3AK, 3BA, 3DB, 3MP, 3XY, 
4SS, 6iX, 6KY, 6PM, 6PR, 7H0 and 
71 -IT were made by Delta Electronics 
and supplied and commissioned by my 
company. (3AK bought its first unit 
from RME, and chose a Delta from me 
for its second transmitter, so I guess that 
one only counts as half!) 

Delta Electronics and my company, as 
its representative in Australia for broad- 
cast products, are licensed by Motorola 
to manufacture, install and commission 
C-QUAM transmitting equipment. 

RME has played a great part in getting 
AM stereo launched in Australia, and 
has supplied a few more stations than my 
company, but I believe that to say that 
they have commissioned most of the AM 
stereo modulation units now in use in 
Australia is misleading. 

John S. inner, 
Cremorne, NSW 2090 

Phone patch storm 
TELECOM AUSTRALIA, not satis- 
fied with its massive profits and its super 
monopoly is now using muscle power 
against one of Australia's most diplo- 
matic, law abiding, and best interna- 
tional ambassadors ... a group which 
has neither the political power nor the fi- 
nance with which to protect itself or its 
interests. I refer to the Amateur Radio 
Service! 

Telecom's answer to a request, from 
the Amateurs, for phone patch privi- 
leges is contained in the document, "In- 
terconnection of Mobile, Amateur and 
Citizen Band Radiocommunications 
with the Public Switched Telephone 
Network, Policy and Conditions," Issue 
2, June 1985. This document is so re- 
strictive that it makes the use of the tele- 
phone system by the Amateur Radio 
Service unbelievably difficult. In addi- 
tion, Telecom want us to pay a surcharge 
(on top of the regular telephone 
charges) for no more facilities than nor- 
mal use of the telephone. The Depart- 
ment of Communications makes no 
extra charge for third party privileges! 

The Amateur Service cannot, by 
DOC regulation, make any profit what- 
soever, and cannot recover any costs 
whatsoever - not even the standard 
telephone charges. 

Please help us to encourage Telecom 
to modify its unreasonable and unneces- 
sary rules and regulations, and remove 
its demands for unwarranted surcharges 
on the Amateur Radio Service. 

A. D. Tregale VK3QQ, 
Watsonia, Vic 3087 

Letters to the editor are welcomed, and 
should include the author's name, address 
and telephone number. They should be 
forwarded to: 
The Editor, 
Electronics Today International, 
140 Joynton Ave, 
Waterloo, NSW 2017. 
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Rings of Neptune 
Former engineer with this magazine, Peter Ihnat, and an as- 
sociate, Glen Moore, have discovered evidence of rings sur- 
rounding the planet Neptune. The news is exciting because it 
climaxes an international effort to find evidence for the rings, 
predicted since the discovery that Jupiter and Uranus both 
have ring systems. 

Planetary rings have been 
known since Galileo first saw 
them around Saturn with his first 
telescope. Generally they are 
composed of bits of rock and 
frozen ice, all orbiting in the 
same plane. As a result they tend 
to be' very wide and extremely 
thin. The recent discovery con- 
firms that, in fact, all the large 
gaseous planets in the solar sys- 
tem have rings around them. 
They have eluded discovery until 
recently because, with the ex- 
ception of the Saturnian system, 
they are all very faint. 

The discovery of exceptionally 
faint, diffuse structures like 
planetary ring systems must be 
made by watching occultations, 
ie, the way in which the planet 
interferes with light from a dis- 

tant star passing behind it. One 
of the most common means of 
measurement is to chart altera- 
tions in the intensity of the light 
received here on Earth as the 
planet moves in front of a star. 

This method has been used to 
determine the existence and 
chart the pressures and composi- 
tions of planetary atmospheres 
far too faint to be studied from 
Earth. It was also used to dis- 
cover the ring system around 
Uranus, a search suggested by 
the discovery of a faint ring sys- 
tem around Jupiter during the 
recent Voyager flyby of that 
planet. 

Moore and Ihnat used the half 
metre reflector on top of Mt 
Keira near Wollongong, NSW, 
for the work, which involved 

making extremely accurate 
determinations of light intensity 
and then graphing its variation 
over time. The study of Neptune 
has been going on for over four 
years. 

Exploration of Neptune's sys- 
tem has been plagued by contra- 
dictory and confusing findings. 
Commonly noticed by US and 
French observers: one dip in 
light intensity, just before the 
planet passes in front of the star. 
This suggests a small planet, per- 
haps a crescent; it does not sug- 
gest a ring since that would re- 
quire symmetrical dips in the 
light intensity line on both sides 
of the planet. 

However, when Moore and 
Ihnat examined their findings 
they discovered two sets of sym- 
metrical dips, suggesting a twin 
ring system. A more detailed 
look at the data has allowed the 
researchers to claim the exist- 
ence of a single discrete ring on 
the inside, with a fuzzy, large, 
group on the outside. 

NEWS DIGEST 

The puzzle is why this has not 
been seen before. One sugges- 
tion is that the system is unsta- 
ble, constantly forming and re- 
forming. Another suggestion is 
that Neptune is surrounded by 
partial rings or arcs. But re- 
searchers have not yet suggested 
how these could be stable 
features. 

Moore and Ihnat have gone 
back over previous findings to 
see whether some assumptions 
about the plane of the rings 
could be made which would ex- 
plain the findings. It is easy to 
believe Neptune's rings could be 
inclined at an odd angle because 
Neptune itself is an odd planet, 
with an axis and direction of 
rotation quite different from any 
of the other planets. They be- 
lieve they have found such a fit, 
one which makes the planet's 
rings strongly inclined to its 
equator. 

NASA remote sensing 
package in Australia 
Private enterprise, government 
agencies and NASA have com- 
bined to bring the world's most 
advanced airborne remote sens- 
ing package to Australia for a 

30 -day survey of sites in most 
States. The data collected 
should enable the development 
of improved techniques for geo- 
logical mapping. 

The US/Australia Joint Scan- 
ner Project will collect data for 
research projects on such di- 
verse topics as groundwater hy- 
drology, soil salinity, wetlands 
and rangelands mapping, soil 
degradation processes, rock - 
type mapping and the detection 
of mineral deposits. 

NASA has provided its C-130 
Hercules remote sensing aircraft 
and a 19 -member crew, includ- 
ing air and ground teams and in- 

strument operators, fir the sur- 
vey which began on Monday, 30 
September. This aircraft has 
three major remote sensing in- 
struments that previously have 
not been used outside the US - 
the NS001 thermatic mapper 
simulator, the TIMS thermal in- 
frared multispectral scanner, 
and the new AIS airborne imag- 
ing spectrometer. These instru- 
ments will collect digital image 
data with resolutions varying 
from 2.5 metres to 20 metres 
and covering areas from a few 
hundred metres to 15 

kilometres. 
The CSIRO research Fokker 

Friendship aircraft, with its own 
advanced remote sensing scan- 
ners, is also being used for part 
of the project. 

Automated ironing 
One of the most tedious chores 
left in the household is undoubt- 
edly the ironing. Those of you 
doing it day after day will be in- 
terested in developments in 
Perth where a company called 
AIM Technology has developed 
an automatic ironing machine. 

AIM has developed the ma- 
chine to prototype level and is 
now looking at its first manufac- 
turing run, to be undertaken by 
International Task Ltd, which 
will employ 100 people on the 
project. According to the com- 
pany the machine will cost $500- 
$600, and a market of 100,000 is 

expected in Australia alone. 
Current plans will have the ma- 
chine on the market by the end 
of 1986. 

The machine looks much like 
a conventional two -door refrig- 
erator. Inside, the clothes to be 
ironed are hung over racks, the 

doors closed and a start button 
pressed. Apparently, individual 
items are then moved automati- 
cally into a special compart- 
ment, where they are squeezed 
between two rollers in the pres- 
ence of steam. They are then 
transferred into the next com- 
partment from which the opera- 
tor can collect them. 

The whole operation relies for 
its success on a certain amount 
of intelligence in the machine. It 
can recognise different types of 
materials and adjust pressure 
and temperature accordingly. It 
uses optical sensors to detect the 
shape of the cloth hanging from 
the rack and uses the informa- 
tion to guide the rollers. 

Does it work? AIM is schedu- 
ling a press briefing later this 
year, which ETI will attend with 
some unironed shirts. We'll let 
you know. 
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E -Post national debut 
E -Post, the nation's newest elec- 
tronic mail service, has been 
launched by Australia Post. 
Australians can now 'post' a let- 
ter and have it delivered in as lit- 
tle as two hours by phone. 

E -Post operates alongside the 
existing Intelpost network. Elec- 
tronic equipment links post of- 
fices in capital cities and re- 
gional centres in a large Aus- 
tralia -wide network and pro- 
vides for the typing of customer 
letters and messages and their 
electronic transmission and 
printing. 

Customers can use the ser- 
vice's multiple address capacity. 
This saves time and money by 
sending the same text to a num- 
ber of addresses. 

Delivery within two hours can 
be made to any address in the 
built-up areas of all capital cities 
and major regional centres. 

Guaranteed next day mail de- 
livery at a lower price is avail- 
able to most areas within Aus- 
tralia. A confirmatory or file 
copy is forwarded to the sender 
by the next available mail. 

E -Post is a national service 
but plans are already underway 
for it to go same -day interna- 
tional. This will complement the 
present international Intelpost 
service for same -day document 
transfer. 

Anyone can use E -Post but 
most customers are expected to 
come from the business sector. 
For small business, E -Post offers 
a complete mail service provid- 
ing for the acceptance, transmis- 
sion, printing, enveloping and 
delivery of business mail. Multi- 
ple addressing allows business to 
easily send standard letters and 
lettergrams to groups of custom- 
ers, suppliers or agents. 

Akai's new audio/video 
amp 
Akai's latest amplifier, the AM - 
A301 features audio/video com- 
patible input selection. Besides 
all the standard audio inputs, 
the AM -A301 features inputs 
for compact disc, video recorder 
and video disc players, making it 
the centre of any multi -media 
home entertainment system. 

The amp delivers plenty of 
power: the dc servo amp cir- 
cuitry is claimed to deliver a 

clear unadulterated 60 watts x 2 
output power (1 kHz, 8 ohms). 

Other features include A and 
B speaker switching with elec- 
tronic speaker protection cir- 
cuitry; terminals for graphic 
equaliser connection; LED 
function and levels display; and 
bass and treble tone controls. It 
is available in black and silver at 
RRP of $399. 

NOTES & ERRATA 
Data Communications feature, October '85: The number listed for the 
Telebraille bulletin board is incorrect. This number is currently listed by 
several other bulletin boards in Sydney, and should be deleted wherever 
found. The phone's owner calls modem hopeful's more than computer 
nerds. 

BRIEFS 

Racal wins defence contract 
Sydney -based Racal Electronics has been awarded a $A200 
million contract by the Australian Department of Defence for 
Project PARAKEET, a major tactical communications sys- 

tem for the Australian Army. The initial phase, worth about 
$A6.5 million, covers the detailed equipment specification of 
a digital trunk communications system. 

Anglo-French power link 
A £600 million submarine cable link enabling Britain and 
France to exchange electricity will be switched on before the 
end of the year, according to the UK Central Electricity Gen- 
erating Board. The main reason for the interchange is to ex- 
ploit the difference in peak demand times in the two coun- 
tries. Though agreeing on the overall plan, the British and 
French engineers characteristically chose different methods 
for laying the cable - the work was split on a 50-50 basis. 

CSIRONET hosts ISO meeting 
Australia's CSIRONET computing network achieved interna- 
tional recognition when it hosted an important meeting of the 
International Organisation for Standardisation (ISO) working 
group on open systems interconnection (OSI) in Canberra re- 
cently. The meeting was attended by representatives of all 
major nations working on OSI, including the UK, the USA, 
France and Japan. 

Move over Halleys Comet 
With all the hoo-ha about Halleys Comet, you can be forgiven 
for thinking that next year's intercept of the comet's tail will 
be the world's first spacecraft encounter with a comet. But 
that honour goes to Comet Giacobini-Zinner. In September 
this year a 1054 -pound spacecraft travelling at 45,000 mph 
plunged into the murky tail of this lesser known celestial 
body, after a spectacular 7 -year journey that covered well 
over a billion miles. 

Newsagents to cash in on 
video 
Australia's largest newsagent 
group, Ancol, has signed with 
the Sydney -based Berkeley 
Video Rentals company in a 
deal that is expected to bring 
video movie rentals to 1600 
newsagencies throughout NSW. 

Berkeley Video Rentals man- 
aging director, Michael Tenner, 
said the 'Video Checkout' rental 
scheme was based on a similar 
concept which had been highly 
successful in the United King- 
dom. 

"The high turnover of cus- 
tomer traffic makes newsagents 
one of the best locations for 
renting video movies," he said. 
"Many newsagency proprieters 
have already taken advantage of 
the extra business created by 
video rentals, and the signing of 
Ancol would see a significant in- 
crease in video rentals from 
newsagencies." 

Berkeley's Video Checkout is 
claimed to be "a complete rental 
merchandising programme". It 
includes top -renting video 
movies, a free-standing merch- 
andising rack, a library card sys- 
tem for control of hired movies, 
and point of sale material. Mr 
Tenner said a major reason for 
the success of the Berkeley 
scheme was that 20 per cent of 
all titles can be replaced every 
five weeks free of charge. 

Mr Tenner has previously 
been involved with Intervision, 
an independent video distribu- 
tor which has established over 
6000 outlets in the UK. 

With reduced shop and staff 
overheads, the new Australian 
'video newsagencies' may well 
have a serious impact on some 
of the existing video specialist 
shops. 
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HITACHI LC-OFC 
AUDIO CABLES 
A new concept in listening. 

Cable structure: to minimise minute 
vibrations in the conductor caused 
by signal energy, the conductor is 

wrapped in self -shrunk polyolefin 
tape which applies a steady 
concentric pressure as shown. 

O Stranded Conductor 
© Elastic Memory Tape 

© Insulation 
® Concentric Pressure 

LC-OFC Cables 
E Speaker cables 

Microphone cords 
Interconnecting cables . 

STC-CANNON 
COMPONENTS PTY. LTD. 

Melbourne: (03) 555 1566 
Sydney: (02) 693 1666 
Adelaide: (08) 268 7088 
Brisbane: (07) 393 0377 
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There was a time when music played 
by laser was considered a remote possibility 
Then Philips invented the Compact Disc. In doing 
so they made sure they could produce the very 
best Compact Disc player there is. 

The CD304. 
One outstanding feature of the CD304 is 

the Infra -Red remote control which means you can 
programme and operate the player from anywhere 
in the room. Another is the high quality headphone 
amplifier with separate level control - perfect for 

pure, private sound. 

." 
... :.r.' `= 

. ® 

Combine those features with the 
unique music scan -capable of up to 20 track 
programming and you'll see why the CD304 is 

Philips' top of the range Compact Disc player. 

Philips imagined perfect sound and 
invented the Compact Disc. Now, with the CD304, 
you can experience the very best there is. 

Philips Compact Disc. d g 

Imagination leads the way. 

Own 

PMP V451 
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FEATURE 

s 
Finding a scanner to suit your purposes can be a little 

intimidating, especially for the uninitiated. Here ETI gives an 

overview of the subject and outlines the performance 
requirements you should look for to make a purchase that will 

give you value for money. 

BY CONVENTION THE portion of the 
electromagnetic spectrum used by radio is 

divided up into multiples of three; thus the 
high frequency band extends from 3 to 
30 MHz, the very high frequency (VHF) 
band extends from 30 to 300 MHz and the 
ultra high frequency (UHF) band extends 
from 300 MHz to 3 GHz. 

It's also possible to denote the spectrum 
in terms of wavelength. Once again by con- 
vention you will find it split, this time in 

, multiples of ten; 10 km to 1000 m is long - 
wave, 1000 m to 100 m is mediumwave, 100 

to 10 m is shortwave. The region beyond 
shortwave is usually denoted extra short- 
wave down to one centimetre, where it 
blurs into the infrared. 

To convert from one to the other you can 
use a simple formula that says: 

frequency = the speed of light 
wavelength 

To use the formula, set the speed of light c 

= 3 x 108 and express wavelength in metres 
and frequency in hertz. If you play around 

ffin n.p n - _ oa 
. 
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AOR 2002 SCANNER 

The AOR company of Japan has recently re- 
placed the AOR 2001 with the 2002 version. 
According to Emtronics, which distributes the 
machine in Australia, it represents the ultimate 
in high performance scanners. 

Its main selling point Is the very wide fre- 
quency range: 25 MHz to 1.3 GHz in two bands 
with a gap between them at 500-800 MHz. It 

can memorise 20 channels, and scan them at 

a rate of five channels a second. Sensitivity is 
claimed to be 1µV on wide band FM, 0.3 µV 
on narrow band FM and 0.5 µV on AM. Selec- 
tivity is claimed to be of high order, enhanced 
by image frequency rejection of -50 dB, 
achieved by running the first IF at 750 MHz In- 
stead of 10.7. 

Price is $675 from Emtronics, 92-94 Went- 
worth Ave, Sydney, NSW 2000. (02)211-0988. 

Jon Fairall 

with this a bit you will find out that short- 
wave and high frequency mean the same, 
and the extra short waves are covered by 
the VHF/UHF part of the spectrum. 

This story is about monitoring the region 
beyond shortwave; in particular, about the 
primary tool for doing so, the scanner. 

Propagation 
It's often supposed that the difference be- 

tween mediumwave and shortwave is just 
that mediumwave will go around corners. 
The extra shorts are strictly line of sight. 
There is just enough truth in this to be 

confusing. 
In fact, all electromagnetic radiation 

propagates in straight lines. However, since 
most of the signals we wish to receive are 
transmitted and received on Earth, it makes 
sense to wonder how the presence of such a 

body makes a difference to electromagnetic 
propagation. This is especially true since the 
Earth has a very definite magnetic presence 
itself. 

From our point of view the most impor- 
tant facet of this magnetic signature is the 
ionosphere, from 75 to 400 kilometres up. 
In this region the atmosphere is subject to a 

barrage of high energy particles flowing out 
from the sun, the so-called solar wind. It 
consists of a sea of alpha, beta, gamma and 
ultraviolet particles, brewed up with a few 
cosmic waves for spice. Fortunately for all 
life on Earth, this little lot is stopped by the 
upper atmosphere. There, the molecules 
rob the solar wind of its energy, and in so 
doing absorb the charges themselves. They 
become charged, or ionised. 

It's very much the product of the random 
interaction of the solar wind and the upper 
atmosphere. Both are in constant, violent 
motion, so it comes as no surprise that the 
characteristics of the ionosphere itself are 
always changing. However, we can say a 

few things about its macrostructure. For in- 
stance, mostly it is composed of a number of 
different layers, called the D, E and F 
layers. Often these split up into El and E2, 
Fl and F2. All the layers are denser at night 
than during the day. They are disturbed by 
the presence of massive trauma on the sur- 
face of the sun like sunspots and flares. 

As a result of this movement the effect of 
the ionosphere on radio communications 
can't be predicted with any great degree of 
accuracy. However, we do know something 
about its gross effect. It acts like a giant 
lens, absorbing, bending and reflecting in a 

complex manner. Just what the effect is de- 
pends to a large extent on frequency. 

The presence of the ionosphere means 
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REGENCY SCANNER MX4000 

This is part of DSE's extensive range of scan- 
ners, and is designed expressly for car or other 
mobile use. It is powered by a 13.5 Vdc input, 
or by four NiCad cells. There is an onboard 
charger for the NiCads which can be powered 
up by a 6 Vdc input. It's small enough to fit 
under the dash, and also to be removed and 
carried In a bag afterwards. 

The front panel contains information on an 
LCD display with backlighting if you need to 
use it in the dark. It's neatly laid out with big 
volume and squelch sliders across the bottom. 
On the right is a keypad with keys for entering 
numerical information as well as the set up 
controls for the scanning program. Although it's 
easy to program after a quick scan through the 
manual, I wouldn't suggest you try to do it 
while driving the car. 

Scanning is done in a number of bands: 60- 
90, 118-136, 144-148, 148-174, 406-450, 450- 
525 and 800-899 MHz. Sensitivity is advertised 
at 0.6 µV in the VHF, 0.9 µV at 450 MHz and 
1.3 µV at 800 MHz. It will scan through the 
channels at a rate of 15 a second. 

Cost Is $599 from any Dick Smith store. 

r 

iy 
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there are two forms of wave propagation in 
a terrestrial environment. The first is called 
the ground or surface wave. This sees the 
ionosphere as one side of a wave guide, the 
other being the surface of the Earth itself. 
The result is that surface waves are ducted 
around the curvature of the Earth, as if con- 
strained in a tube. 

Ideally, we would expect the best propa- 
gation from such a system when the size of 
the incident wave was of the same order as 
the size of the waveguide. And indeed, we 
do find the effect getting stronger as wave- 
length increases, and decreasing towards 
the shortwave. In fact it is insignificant for 
wavelengths below 100 m or so; ie, the 
beginning of shortwave. 

A diffraction effect also works at longer 
wavelengths. Whenever the wave hits some- 
thing solid it bends around it. 

The second type, of transmission is the 
skywave. Skywaves travel in straight lines, 
and for our purposes we can talk about two 
modes in which they propagate. One is the 
line of sight transmission. This is essentially 
what it says; if you can't see it, you can't re- 
ceive it either. 

The second mode of propagation is re- 
flection by the ionosphere. The ionosphere 
acts like a mirror at certain frequencies, re- 
flecting waves back to Earth. 

The effectiveness of skywaves is highly 
frequency -dependent. Reflection of the 
ionosphere is rather insignificant at super 
high frequencies it becomes progressively 
more important down to high frequency 
bands and then tapers off. 

As one would expect, line of sight gets 
progressively more important as frequency 
gets higher. It really gets going towards the 
top of UHF, and becomes the primary 
mode of transmission for SHF. Of course at 
optical wavelengths, by definition, it is the 
only mode of propagation. 

The upshot of all this is that to monitor 
the UHF and VHF portions of the spectrum 
we are mostly interested in skywaves. How- 

ever, these are not limited necessarily to 
short range line of sight transmissions, but 
can include long distance skipping skywaves 
from the other side of the globe. 

Contents 
And so, if you do tune in to the extra 

shortwaves, what will you find? The UHF 
and VHF spectrum is carved up for various 
special interest groups by the Department 
of Communications. These are known as 
bands, and within each band DOC defines 
channels, each with a regulated number of 
users. There are about 20,000 VHF chan- 
nels, and 100,000 UHF ones. Regulations 
define the bandwidth of the channel, its 
centre frequency and the guard bands that 
exist on either side of it to prevent cross- 
talk. They also have regulations regarding 
the type of transmission technology to be 
used in any particular channel; the type of 
modulation, power, etc. 

A number of bands are taken up with 
radio and TV broadcasting. Other signifi- 
cant bands are taken up with the require- 
ments of amateur operators in the UHF CB 
band. There is also a large chunk reserved 
for Telecom's mobile phone service. When 
cellular radio arrives next year it, too, will 
use a UHF band. 

Otherwise, listen to the police, firemen 
and couriers. When Aunt Martha needs a 
taxi you can be the first on the block to 
know about it, and when she needs an am- 
bulance too. Most mobile radio type appli- 
cations are contained in these bands, as is 
business radio and the airlines. 

Of course, given the large number of 
channels, and the relatively small number ó'f 
users, much of the spectrum is still unoccu- 
pied. It's these gaps that provide the space 
for DXing (distant reception). Spectrum 
usage in Australia conforms more or less to 
international regulations, so you should be 
able to receive much the same services from 
around the world, given luck, patience and 
a good aerial (see later). 

History 
Usage of this region of the spectrum is 

rather a recent phenomenon. It wasn't until 
the 1960s that it really got going. The tech- 
nology to operate in the area was developed 
primarily during the second world war, as a 
natural progression of the work that was 
going on in shortwave transmission during 
the 1930s. 

The second world war gave a tremendous 
stimulus to development of small, mobile, 
short range radio. Primary requirements 
were for aircraft and battlefield communica- 
tions, and in both applications lightness, 
small physical size and reliability were 
essential. 

Almost all of these radios used the UHF 
and VHF bands, and this carried over into 
peacetime uses. Mobile radio became com- 
mon during the 50s in a number of applica- 
tions such as with police and ambulances. 
Readers who grew up in the 50s and 60s will 
remember the advertisements that used to 
tell us that this or that service was now 
`radio controlled'. 

As services grew, manufacturers realised 
they could tempt many regular shortwave 
operators with equipment that offered some 
method of covering the VHF/UHF bands. 
In the first instance, this amounted to no 
more than a regular superhetrodyne radio 
with a redesigned front end to accept the 
higher frequencies. It soon became appar- 
ent, however, that the type of traffic was 
imposing a different operating procedure on 
the operator. 

Whereas the traditional shortwave DXer 
would find one channel and sit on it for 
hours, the VHF operator tended to 'scan' - 
tracking down services on various channels, 
listening to them for a short while and then 
moving on again. It got very tedious twid- 
dling that dial. 

Sometime in the mid -60s enterprising 
manufacturers got the idea of lessening the 
load by putting more crystals in the set and 
switching between them automatically. It 
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SCAN THROUGH THESE 
CHRISTMAS CRACKERS! 
6 Band 
MW/FM/SW Radio 
Deluxe features at an economy price! 6 bands 
covering standard AM & FM PLUS 4 shortwave 
bands! Packed with features you'd expect to pay 

- $$$ more for. Comes complete 
with protective carry case and 

seraquality 
headphones - at no extra cost! 

Cat D-2835 

$79 
The Shortwave 
Big -Daddy 

;z1 

Our MW/FM/SW 9 Band Radio is 
astounding vrue! Superb perfor- 
mance over AM, FM and all 7 SW 
bands. Offers fantastic sensitivity, 
selectivity, Interference rejection 
and stability as well- 
as a host of 
inbuilt feat 

-25. 
ures. The 
ideal gift 
when you'e ` 
serious u 
about 
giving! 

Cat D-2837 

$119 

M y 

c 

$119 

=-~ 6 Bands and 
tzo Radio Direction 

Finder 
The ultimate in versatility! For the avid 

radio listener or boat owner this one's a must. 
Has 6 bands including all 40 CB channels plus 

shortwave and VHF. That's not all -t use it as a :' direction finder against AM radio stations or as 
a PA amp with optional mic! Cat D-2832 

Programmable 
World Receiver 

Direct Key -in World Receiver with 
Quartz Alarm Clock/Timer - there's hardly 

a feature it hasn't got! 5 tuning functions includ- 
ing auto scan, direct key in and preset recall. Nine 

station memory, full AM band (LW, MW and SW), sleep 
timer in 9 seiections(10-90 minutes), $329 

V LCD display and much, much n 
morel Cat 0-2831 

BONUS OFFER 

With any radio above $50 
A copy of the 

World Radio TV Handbook 
1985 edition B-2085. 

That's right-valued at 
$32.50 and it's for nothing. 

Hurry Its for this 
month only, 

FREE! 

Air Band VHF 
Radio with .. . 

AM& FM 
Wow! This budget aircraft band 
radio will have you listening to the 

pilots and air traffic controllers! 
Also covers the normal AM 

and FM bands so you 
can use it as 

normal radio. 
An exception- 
ally reliable 
unit and 
they're great 
value as well! 
Cat D-2836 

Yaesu FRG 9600 MX -4oÓ0 L es ! /Car Pick Up A Saving! 
Scanner Mount Scanner Our Scanner Antenna for 65-520 megs 

is fantastic value. You'll Save $10.00. 
Cat D-4432 

The tiny unit that's big on ,r 
features! Covers 8 bands lnclud- ` `:.' WAS s575o 

- , 

p 
. ing 800 Megs and aircraft. - 1 

:.r.- t-r í- itt+r Search and scan, priority - ' . controls, large LCD display, 20 Ii you've been 
is m ,s programmable channels ... the 

rat - list goes on! An ideal quality 
Christmas gift! Cat D-2818 

Yes, the ultimate communications receiver 
has arrived! From Yaesu the FRG -9600 is 
an all mode scanning receiver providing 
features never offered before at this price! 
Covers 60-900 MHz continuously with a 
massive 100 keypad programmable 
memory! 
Cat D-2825 WI $799 No 

B067 

% 

$599 "should I or 

HX2000 Handheld shouldn't I" -ing 
lately, then now Scanner. you have no 

It performs like a fixed model! Up to 
525MHz including aircraft band and 20 ia- excuse! memory channels all in one tiny unit! 
Priority scan and search, whip antenna, 

11 

Nicads ... you etS 
the lot! Cat D-2815, 4 91/ 

PTY LTD 

See 

Address 
details 

page 108 



SAIKO SC7000 FEATURE 
The SC7000 from (mark has provision for 70 
channels, plus some other advanced processor 
controlled features. It can automatically search 
between preset frequencies and later recall any 
active frequencies for monitoring. It also has a 
host of other operational features that make it a 
delight to use. However you need to spend a 
bit of time with the manual first because It's not 
obvious how it all works. 

Power is from either ac mains or automotive 
12 Vdc. Special brackets and mounting screws 
are included in the kit to facilitate mounting 
under the dashboard. 

Frequencies scanned include 60-89, 108- 
138, 140-144, 144-148, 148-179, 380-470 and 
470-519 MHz. Sensitivity varies between 0.4- 
0.8 µV depending on frequency being moni- 
tored. Audio output from the internal speaker is 
two watts rms at 10% thd. 
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Figure 1. Typical block diagram of a scanner. 

was extremely crude, but if you only wanted 
to sweep a limited number of channels it 
made sense. 

The next big thing to happen to the scan- 
ner market was the arrival of computer 
power. Fortunately, the increasing interest' 
in computers coincided with a revival in the 
popularity of DXing brought about by the 
CB boom. 

The receiver 
Despite a ferocious looking front panel 

and some complex circuitry inside, the mod- 
em scanner is simplicity itself in concept 
and operation. 

Figure 1 is a block diagram of a typical 
modern scanner. There is usually a discrete 
front end for both VHF and UHF tuning, 
and discrete detectors for the different 
modulation methods. Between them: a dou- 
ble conversion superhet receiver employing 
two IF frequencies to improve selectivity 
and image frequency rejection. AGC is ab- 
solutely necessary to keep the volume con- 
stant in spite of changing station strengths, 
and this is linked to a well designed squelch 
circuit to avoid noise while sweeping from 
one frequency to another. 

There is also a phase -locked loop (PLL) 
serving as a local oscillator. The frequency 
out of the loop is determined by the divider, 
which is capable of dividing down the highly 
stable crystal frequency. The exact number 
of the division is determined by the micro- 
processor. If the set must be tuned over a 

greater range than is possible with the divid- 
er, several different oscillators may be 
provided. In this case, switching between 
the crystals will also be done by the micro. 

The micro is also employed for a number 
of other functions. At a minimum it reads 
the keyboard and controls the display. In 
most sets it also provides a number of 
memories to store commonly requested fre- 
quencies, together with their associated 
modulation methods. It also controls the 
operating procedure of the system, what- 
ever that may be. It may be set up to hop, in 
which case it will stay on a channel for some 
predetermined period of time and then seek 
the next one. A manual override permits 
you to hold a particular channel. It may 
jump only to channels selected in memory, 
or simply scan up or down in frequency. 
Other operating modes are also possible 
without any hardware changes. 

Choosing 
Like making any other expensive pur- 

chase, buying your first scanner can be a bit 
nerve-racking. This is especially so when 
there is no clear right or wrong answer to 
the problem. You have to find one that 
matches your requirements of performance 
versus price. As with most electronic prod- 
ucts, you are saved by the competitiveness 
of the marketplace from having to reject 
lemons. No retailer can afford to stock 
them. 

Of course that only holds true as long as 
you are dealing with a reputable dealer. If 
you buy one that fell of the back of a truck 
you deserve everything you get. 

Be that as it may, what are the perform- 
ance requirements you should look for? 
First up, the frequency ranges. Clearly the 
Rolls Royces of the range have continuous 
coverage over the entire VHF/UHF spec- 
trum. This allows access to the broadcast 
bands, so your scanner can double as a bed- 
side tranny. You pay for the privilege, how- 
ever. 

In a more modest price range you might 
have to settle for one that covers certain 
bands where interesting things happen. If 
you want to listen to CB then make sure you 
include 27 MHz and 476 MHz. A whole 
host of public utilities cluster around 70- 
88 MHz. Between 108 and 140 MHz you 
will find aircraft services including air to 
ground radio. Between 460 and 500 MHz 
you will find police and taxis. There are also 
a couple of bands specifically reserved for 
amateurs; including 144-148 MHz and 
432 MHz. 

A second consideration is the amount of 
memory available: you may want to go back 
to favourite channels again and again. If so 
it's nice to have the ability to get to them 
with one button operation. 

A third thought: do you want to use it for 
portable operations, in the car or indoors? 
All these possibilities have some implica- 
tions for the power supply. A wide range of 
supplies is available. Some require a simple 
mains supply, others a mixed mains/dc sup- 
ply, and still others use NiCads and require 
a separate charger. 

Antenna 
Once you've got the beast home the next 

problem is to make sure that it operates as 
well as possible. This means ensuring that it 
is provided with the best possible signal. 
Most scanners come with a `rubber ducky' 
type 1/4 wavelength aerial attached, plus 
provision for a remote antenna if required. 

A remote antenna is well worth the trou- 
ble if you are operating from a fixed place. 
This can be as simple as a bit of coax peeled 
back to 1/4 the wavelength of the wanted 
signal and carried as high as possible. It can 
be as complex as a high gain, directional an- 
tenna with an aerial rotator. In between, 
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s\ GRAND OPENING 

EIT1TPiOI1 I C S -Austrha's largest & 
most sophisticated radio communication store OPENS in 

MELBOURNE 
FROM 1st NOV. YOU WILL FIND US WITH IWANY OPEZIENG SPECIALS AT: SHOP 5, 6 & 7; 

288-294 QUEEN ST EELBOURNE. (ENTRANCE FROfil LITTLE LOZSDALE ST.) Ph. 67 8551 or 67 7682 

PLENTY OF PARKING RIGHT OPPOSITE THE STORE! 
FOR PERSONAL SHOPPERS IN OUR NEW MELBOURNE STORE ONLY: 

3 FABULOUS LUCKY DRAW PRIZES: 
1st prize - KENWOOD TS -430S STILL CONSIDERED THE BEST HF TRX ON THE MARKET 

2nd prize - EMTRON ACE 
AUSTDRALIA 

SBESVET AND 
MOST POPULAR 40CH 'UHF CB HAND HELIR 

3rd prize FAMOUS REGENCY HX-1000 AMATEUR - MARINE - COMMERCIAL RADIO 
COMM. EQUIPMENT SCANNERS SHORT 
WAVE RECEIVERS COMM. RECEIVERS CODE 
CONVERTERS COMM. TERMINALS RTTY 
COMPUTER INTERFACE UNITS ANTENNAS 

ROTATORS ETC. PLUS MANY ACCESSORIES. 

HAND-HELD SCANNER 
PRIZES 10 BE DRAWN ON JAN. 31st AT OUR MELBOURNE STORE. 

Just icor Listening" 
FIRE 

PRIVATE AEROPLANE 
INVESTIGATION MONITORING 

SAIKO SC7000 
Computerized Programmable 
Scanning Receiver 

u M A 

?udC 

R 
PROPRIETARY LIMITED 

AMAZING 
FUNCTIONS . 

70 Memory channels. 

Scans the Aircraft Band, the UHF Band 
and the VHF (High and Low) Band. 

2.5 KHz channel steps on VHF and 
Aircraft Bands. 

240 volt and 12 volt operation. 

Tape Recording Connections. 

You may want to listen for many reasons . 

whatever the reason. the SAIKO SC 7000 offers a 

truly 'state of the art" receiver with micro- 
processor technology and far more features than 
competitive receivers. 

167 RODEN STREET. WEST MELBOURNE, VIC. 3003, AUSTRALIA. 
PHONE: (03) 329 5433. TELEX: AA37753 IMARKO 
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WHY 
CALL 

344-7880 
AR -2002 

$599 
inc. 

Professional Scanning- 
Receiver. 
25-550MHz 
800-1,300MHz 
scan, 
lockout, 
AM/FMN/FMW, 
0.3uV 

(02) 

tax 

search, 
priority, 

sensitivity 

PAY 
349-5792 

AND 

1.,., 

.J 

and -- -- 
20ch, 

delay, 
clock, 

NFM. 

MORE? 

SAVE! 

OR 

s 15 a 

-- - 

S100! 

-__ 
s . >. .r( 
- 

Save 

YAESU FRG -965 SCANNER 

We will better any 
competitor's . :'`A --.1,..i. 
genuine / _ _ ,,- 
advertised price on 
YAESU models we stock, provided 
the competitor has the goods and 
will supply at that advertised price. 

FRG -965/9600 has 100ch 
memory, 
60-905MHz continuous coverage, rx 
SSB (to 460MHz), AMN, AMW, 
FMN, FMW. Don't pay 5799! 

REGENCY HX-2000E $445 
Programmable 20ch hand- why pay 
held scanning receiver covers 5475? 
60-89, 118-174, 436-525M Hz. 90 
day warranty. 

ELECTROPHONE TX -474 
UHF CB 40ch 1.5W hand-held 
transceiver. Compare to Emtron Ace 
and ICOM IC -40. inc. 379 12 months warranty. 7 tax 
This is a genuine offer. Inc. ni -cad, 
chgr, whip, earpiece etc.' 

All our YAESU, ICOM and 
KENWOOD comes with full 12 
months parts and labour warranty, 
so why pay more? 

ICOM IC -R7000 scanner due 
soon, covers 25-1,000 MHz, is all - 
mode. Call for latest details. 
Guaranteed best price in Australia. 

KENPRO rotators in stock, save now. 
RF AEROSPACE & CHIRNSIDE 
"BEAMS IN STOCK NOW". 
IC -390 UHF 10W all -mode t'cvr. $699. 
YAESU FRG -8800 etc. in stock $ Call. 

TOKYO HY-POWER DIRECT IMPORTER 

ANDREWS 
COMMUNICATIONS 

SYSTEMS 
SHOP 7, GARDEN ST., MAROUBRA 

JUNCTION, SYDNEY. N.S.W. 
P.O. BOX 33, KENSINGTON. 2033. 
THE MAIL ORDER SPECIALISTS 

0.7A/2 

Figure 2. Discone antenna design. 

`FEATURE 

something else may suit your budget, needs 
and inclination. 

One popular type is the discone antenna, 
or some variation of it. This is literally a disc 
and cone, with the length of the cone being 
1/2 the wavelength of the lowest required 
frequency, and the disc diameter being 70 
per cent of that length. Often the disc and 
cone are simulated by three posts, situated 
on the same plane as the disc and three 
posts in the same plane as the surface of the 
cone (see Figure 2). Such an aerial is easy to 
manufacture, and has good wideband per- 
formance as well as being omnidirectional. 

Whatever type of antenna you use, bear 
in mind that the maxim to use is: the higher 
the better. 

TABLE 1. PRODUCT SURVEY 'Also sold by OSE and Emtronics 

COMPANY BRAND COUNTRY FREQUENCY MEMORY FM/AM PRICE 
OF ORIGIN BAND MHz STORES SSB S 

Bail YAESU' Japan 60 100 FM/AM 725 
Electronic FR6 9600 905 LSB 

(057)21-6260 USB 

DSE Bearcat USA 66-88 10 or FM 429 
(02)888-3200 201 118-136 16 AM 

138-174 
399-499 

Regency Japan 66-89 20 FM 475 
HX2000 118-136 AM 

144-174 
436-512 

Regency Japan 60-90 20 FM 599 
MX4000 118-174 AM 

436-512 DSB 

(mark Setko Japan 60-90 70 FM 495 
(03)329-5433 SC7000 140-180 AM 

380-520 DSB 
108-138 

Firealert 144-174 needs FM 198 
DS101 70-80 crystal 

Tristor 70-84 20 FM 247 
Compu 20D 156-170 

Tandy Realistic USA 68-174 60 FM 479.95 
(02)267-3959 PRO2003 410-512 AM 

PRO31 60.88 10 FM 349.95 
108-136 

138-174 
PRO3 380-512 16 429.95 

PR024 68-88 4 FM 159.95 
144-174 AM 
430-490 LSB 

PRO25 66-88 8 1 199.95 
118-136 
144-174 
450-512 

PRO2009 68-88 8 299.95 
144-174 
410-512 

P1102020 68-88 20 429.95 
108-136 
138-174 
410-512 

Emtronics AOR Japan 25-550 20 Wide FM 559 
(02)211-0988 AR2001 Narrow FM 

AM AM _ 
AR2002 25.550 675 

800-1300 20 

ÉTI December 1985 - 17 



 

- '. 

o b .n 

°.st= 

2,°" - r 
+y 

% ^. 

. . 
-. 

.o 
T 
. 

-ar 

.4t 

Sq Ca++pacl Oc PwYr A-o 

r 
aMs 

- 

r 

, . 

_ - 

4; tr 1 I 
° _ 

. ' OnrS ,- af 
o 

. -. 
. - , ': 

o 

O. 

g p ---- =iEt - 

-s5e?ñE9EÉE='c eiEcEcSci 

rIptiir 33 233:33 ° 

.. 1 - wr-ocn 

I u. moil" - 
p o ' o ...e,w, www - tri72:11=- Or. 11E=1.srr wn AB J r®® ':,.s.1 ( 

1 I l. t .. - _. 

"-=m-Alsr _= 

SIMPLY SUPERIOR PERFORMANCE 
Technics' superior performance is now 
remarkably easy to use, with convenience 
features like full -function remote control, 
15 -step Random Access program- 
ming, large fluorescent 
function display and Auto 
Cue for instant starts. 
Technics 16 -bit DAC 

(digital -to -analogue converter) coupled 
with a precision optical deck assures 
high fidelity performance not available 

elsewhere at the price! Discover 
the simply superior T.r,.,., 

performance bf the 2' 
SLP-3 at your 
Technics dealer today. 

Technics 
Hi-Fi System.s 

Tam lbw 
IIYrMT 

-111l 

o 

., 

National Panasonic Technics: are brand names of National Panasonic (Australia) Pty Limited X683 



1985 
CD PLAYER 

COMPARISON 
If you're thinking of buying a CD player but unsure which 

brand will best suit your needs, this survey of medium-priced 
units available in Australia will help you to make a choice. 

IF YOU HAVEN'T found the opportunity 
to visit your local record or music shop in 
recent months you wouldn't be aware of the 
dramatic changes that have occurred in that 
period. Two years ago virtually all you 
would expect to find on the display counters 
or shelves were LP records, seven inch EP 
45 rpm records, a small number of half - 
speed mastered and similar high quality 
'direct -to -disc' records, as well as reason- 
able numbers of pre-recorded cassettes and 
cartridges. Today you will find between 
10% and 60% of the rack space devoted to 
the display of compact discs. 

What began two years ago as 'some low 
clouds on the horizon' has now come with 
all the fury of a cyclone to change our 
thoughts on how music should be played in 
our homes - and those thoughts have com- 
pletely altered the marketplace. As a result, 
close to one in three ETI readers probably 
already owns a CD player. And those who 
don't own one may well be seriously con- 
templating a purchase. With this sort of in- 
terest it seemed about time we undertook a 
comparative review of CD players whose 
prices fall in the middle to bottom end of 
the market price range. 

A history of differences 
Over the last two years reviewers of high 

fidelity equipment have taken what appear 
to be two completely different stances on 
the audible characteristics of CD players. 
One notable group of English reviewers and 
their French counterparts have claimed that 
there are significant (and sometimes even 
dramatic) audible differences between dif- 
ferent CD players. By contrast, a group of 
American reviewers claims that they can't 

Louis Challis 

hear differences (let alone readily measure 
them in their laboratories). 

Obviously, somebody has to be right (or 
wrong!) and it requires an in-depth com- 
parative review, incorporating both objec- 
tive and subjective assessments, to provide 
the sort of information that the intending 
CD player purchaser so anxiously seeks. 

From a theoretical standpoint, a digitally 
derived audio input signal provided by the 
CD disc should mean no loss of fidelity and 
very little likelihood of modifications in the 
original signal by way of frequency non - 
linearity, distortion products or unaccept- 
able increases in the signal-to-noise ratios. 
From a practical standpoint however, much 
of the testing and reviewing that we have 
performed (see ETI February 1983, Sep- 
tember 1983, February 1984, May 1984, 
August 1984, March 1985, May 1985) has 
confirmed that there are significant objec- 
tive differences and generally fine grada- 
tions of perceptible audible differences 
between one model of CD player and the 
next. 

The major factor underlying these differ- 
ences between one model and the next in 
the first generation of CD players was the 
result of frequency non -linearity, particu- 
larly at the lower end of the audible spec- 
trum. It was in this region that the 'digital 
resolution' was low and the digital -to - 
analogue conversion non -linearity may not 
have been as good as the designers had in- 
tended. Additional problems can be caused 
by distortion and intermodulation products 
produced by the 'in band' amplitude and 
phase characteristics of the digital or ana- 
logue filters. These are essential to avoid 
'abasing' problems associated with the 44.1 

kHz sampling frequency. As we have noted 
in objective tests, some CD players even 
produce significant measurable output at 
44.1 kHz which could then give rise to the 
possibility of audible intermodulation 
products. 

There are of course many other 'more 
visible' and technical differences between 
one model and another. These do not nor- 
mally lead to acoustical problems (except 
where the drive motor and slide mechanism 
are noisy) nor do they figure prominently in 
the assessment of anybody who wishes to 
buy the 'cheapest possible player' which 
provides the minimum number, of frills or 
who simply wants 'to listen to music'. 

Test criteria 
The objective testing which we undertook 

for this review was of necessity a little less 
exhaustive than the testing which we nor- 
mally perform when evaluating a single 
piece of equipment. The cricital tests which 
I elected to perform were: 

An evaluation of the frequency response 
between 20 Hz and 20 kHz, the results 
presented with an expanded dynamic 
range that allows you to really see the 
minute differences between one player. 
and the next. These responses have been 
analysed for both the left and right chan- 
nels with the dynamic range showing 
variations as small as 0.1 dB. It should be 
noted, however, that you cannot hear dif- 
ferences of less than 1 dB. A flatter re- 
sponse and better overall linearity nor- 
mally result ín fewer intermodulation 
products or other peripheral audible 
problems. Our previous investigations 
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have shown that most CD players exhibit 
significant differences between 10 Hz and 
20 Hz, a frequency region in which there 
is normally little musical content. 
An evaluation of the digital -to -analogue 
conversion linearity for both left and right 
channels over the range -60 dB to 
- 90 dB. We have not presented an analy- 
sis over the range 0 to -60 dB as we 

found no significant non -linearity in that 
region. These results provide important 
information on the quality of the conver- 
sion linearity of the digital -to -analogue 
circuitry and the associated output. 
Determination of the channel separation 
at 0 dB for both left to right and right to 
left channels at 100 Hz, 1 kHz, 10 kHz 
and 20 kHz. 
Total harmonic distortion at 0 dB, 
- 10 dB, -40 dB and -80 dB measured 
by logarithmic addition of the individual 
distortion products up to sixth order. 
'Theoretical' signal-to-noise ratio for un - 
weighted and A -weighted response at 
0 dB, with and without emphasis. 

Frequency replay accuracy for the 19.999 
kHz test signal. 
Output impedance of headphone socket 
(when provided). 
Output signal level for 0 dB. 
Objective lens drive system tolerance to 
dirty or scratched records using a com- 
mercial test disc and five special discs pro- 
vided by Polygram. 
These tests cumulatively provide a wealth 

of objective test information facilitating a 

performance comparison between each of 
the six CD players. 

The objective test data was supplemented 
by functional data on operational features, 
as well as special characteristics either mea- 
sured or observed during the objective and 
subjective assessments. Finally, I played 
each of the units with the special Philips, 
and selected commercial, 'over limit' test 
discs. These are designed for assessing per- 
formance with specific disc defects which 
fall at the outer limits of commercial accept- 
ability nominated by the Philips/Sony 'Red 
Book'. 

The test results have been tabulated in 
two charts, one showing the electrical per- 
formance characteristics and the other the 
physical and functional characteristics. This 
form of tabulation provides a rapid inter - 
comparison which should assist in weigh- 
ing the cost and benefit achieved by 
each of the respective players. These are 
supplemented by frequency response 
graphs and photos of the square wave re- 
sponse at 1 kHz. 

The objective results, with very few ex- 
ceptions, reveal that the performance 
characteristics of these individual players 
have improved in a number of areas com- 
pared with the first generation of players. 
The most significant improvements are in 
the cost, which is now less than half of what 
it was two years ago, and in the manufactur- 
ers' acceptance that the ergonomic features 
are in most cases more important than 
'visual design' features. The following sec- 
tion provides a more detailed description of 
each of the players. 
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The players 
We have chosen six players for our sur- 

vey, and a detailed description of each 
follows. 

Akai CD-M88/T 
This player is a particularly neat unit and 

features a small slide -out disc loading tray 
located in the middle of a dark red plastic 
escutcheon, which overlies the fluorescent 
display module. This display provides track 
number, index number, individual elapsed 
time for the track being played and total 
time for music remaining on the disc. The 
controls provide sequential random selec- 
tion using the front panel controls, as well 
as the ability to select short sections for re- 
peat play with the A -B sequence buttons. 

The main and supplementary functional 
controls are laid out on the right-hand side 
of the front panel in two distinct groups. 
The main controls of PLAY, FAST FOR- 
WARD and REVERSE are physically large 
and ergonomically well conceived, while the 
PAUSE/RESET buttons are slimmer. The 
supplementary controls, including' random 
programme switching with all ten numerical 
key buttons and logically annotated 
switches, are located on the extreme right- 

hand side of the panel and are very simple 
to use. The headphone volume control is of 
unusual design, but is nonetheless neat in its 
appearance and is also simple to use. The 
headphone socket is regrettably a 3 mm 
diameter `mini -plug' for which an adaptor 
would be required when using most high 
quality headphones. The Akai CD player is 
the heaviest of the six and this extra weight 
is primarily the result of the designers' 
preference for strong steel and die-cast 
components, in preference to plastics or 'ex- 
sert' panel fabrication methods (see Ell 
May 1985). 

The inside of the unit features very well 
designed printed circuit boards with neat in- 
terconnections by means of ribbon cable 
and plugs and sockets for main connections. 
Thus the unit is easily maintained and 
trouble -shooting is greatly simplified. This 
particular unit has been designed for simple 
integration into a residential `mini -system' 
where its small dimensions and rugged reli- 
able characteristics should provide superior 
audible output from the system. 

Akai experienced design problems with 
its first generation of CD players. The com- 
pany has made outstanding improvements 
in the design of this unit to achieve a degree 
of reliability which is every bit as good as 

that provided by its competitors. The latest 
design is based on a circuitry in which large 
scale integrated circuits feature promin- 
ently. 

The functional characteristics of this 
player, as well as the quality of the sound 
that it produces are generally excellent, 
with only the low level distortion character- 
istics falling outside the `norm' of the other 
players. The frequency response is gen- 
erally good, the linearity is acceptable, the 
channel separation a little lower than that 
provided by the other players, but it tracks 
very well on the test discs and the unit is 
both objectively and aurally superior to the 
first generation of Akai CD players. 

Hitachi DA -501 
This particular player is the very latest 

unit to be released by Hitachi. It features a 

two -tiered layout of controls. The power 
and remote control infrared sensor are loc- 
ated at the left-hand side of the front panel, 
with the slide -out disc tray adjacent. The 
major controls, such as the very large com- 
bined PLAY/PAUSE pushbutton and sepa- 
rate STOP CONTROL are located at the 
extreme right-hand side of the facia. 

The fluorescent graphic display is located 

0 R Ater 
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at the upper level of the front panel adja- 
cent to the OPEN/CLOSE and REPEAT 
buttons. This display is relatively small and 
indicates play and pause, as well as track 
number, index number and time in minutes 
and seconds for both the track being played 
or remaining disc playing time. These op- 
tional functions are controlled by a small 
SHIFT button immediately below the 
OPEN/CLOSE button. 

The other controls including SKIP for- 
ward and reverse, FAST FORWARD and 
REVERSE and MEMORY are located on 
the bottom row of controls adjacent to the 
headphone socket and its small volume con- 
trol. The remote control unit is particularly 
easy to use, with ten separate numerical key 
buttons, and has a functional range extend- 
ing over a 160° arc at distances of greater 
than 6 metres. 

The physical and functional characteris- 
tics of the unit are excellent; my only criti- 
cism relates to the application of only elec- 
tronic closing of the disc tray in lieu of both 
mechanical and electrical closing which 

most users would prefer. 
The electrical characteristics of the player 

are generally good although the distortion 
at low levels is moderately high and the 
channel separation at high frequencies is a 
trifle low. The player does not track the 
black dots on the Philips 4A Test Disc 
particularly well. The poor channel separa- 
tion at 20 kHz and the shape of the fre- 
quency response over the range 4 kHz to 
20 kHz indicates that the digital filtering 
used in the design warrants a closer ap- 
praisal by the designers. Representative 
programme material played on the Hitachi 
player exhibits differences in sound quality 
from that played on the other CD players 
and this must be assumed to be primarily 
the result of the post -digital to analogue 
conversion and filter circuits. 

Kenwood DP -840 
This player is from the same series as 

.used by the ABC in some of its Sydney stu- 
dios; it has apparently impressed that aug- 
ust authority with its technical performance. 

The front panel control system layout is 
very similar to that selected by the designers 
of the other units. The power ON/OFF 
switch is on the left-hand side of the front 
panel, the disc loading is immediately adja- 
cent and the most important functional con- 
trols are on the extreme right-hand side of 
the front panel. 

The graphic display is located at the top 
centre of the front panel in line with the disc 
loading tray and flanked on the right by the 
large PLAY button. The display provides 
data on the track number, index number 
and track playing time in minutes and sec- 
onds, as well as the remaining playing time 
on the disc. Additional information is pro- 
vided on the memory function, and two 
small light emitting diodes indicate whether 
the unit is in the REPEAT or PAUSE 
mode. 

The functional controls include a very 
large and sensible PLAY button below 
which are backward -NEXT, PAUSE and 
forward -NEXT buttons. Below these are 
the neat slider volume control for the head- 

AcNtiIOOD 

Laws A CAY. 
11.41 p 

M.c...w Pry UC 
I C ` 

0.... I ap. fY.M tp. 

u ruT1 r r 

7¢1.000 DP -110 
CO PLATES 

r.POOSNCT 
PrTPLM.R 10I11.. 
1.NY Por 

tiro LMAb.-L 

DA t 0,9.05 

.p 

- I 

4 

-z 
iG 

\. 

Z 

- 

20 w 70 100 z0 600 6a6 

K..,r. r.1,9..Nq 2... U.1 
2000 f000 IpOm 2000 

1111.1101 

MLPRFT MAJ.. . A141.fN 
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phones with a standard 6.5 mm tip ring and 
the sleeve headphone socket. In the centre 
of the front panel is the OPEN/CLOSE but- 
ton flanked by the fluorescent display 
providing details of track number, index 
number, channel number and/or time in 
minutes and seconds. Two additional dis- 
plays provide information on whether the 
repeat or pause has been activated, and on 
the bottom row of controls is a display but- 
ton and two memory buttons for memory 
repeat and clear. 

The inside of the unit features a number 
of well executed printed circuit boards with 
a significant number of large second genera- 
tion ICs. Neat ribbon cable interconnects 
the parts and full designations for servicing 
or trouble -shooting are made. 

The objective performance testing of the 
Kenwood player revealed test results which 
were generally excellent in terms of fre- 
quency response, with very good linearity 
and channel separation which was good at 
low frequencies but drooped at high fre- 
quencies (primarily as a result of the post - 
digital filtering). It showed reasonably good 
total harmonic distortion and signal-to- 
noise ratios. The frequency error of 6 Hz 
was the highest of the players and indic- 
ative of an 'out of limit' frequency crystal in 

this particular player. The trackability on 
the Philips Test Disc was passable although 
the unit stopped playing with an 800 µm 
black dot. 

This player also exhibits audible sound 
characteristics which are subjectively 
slightly different from the other players, 
particularly with low level signals. 

My only criticism of its physical charac- 
teristics relates to the `electronic only' clo- 
sure of the disc tray. The Kenwood player 
is, however, one of the simpler units in 
terms of its front panel layout and is particu- 
larly easy to use. 

Pioneer PD 5010 
This player has a frontal appearance 

which is again reminiscent of the general ap- 
pearance of other units, differing only in 
front panel details. 

The controls are laid out in two panels 
with the POWER/ON/OFF button at the 
left-hand side of the `sensored' loading 
tray. Pioneer learnt the lesson with its first 
model and has now provided the highly 
desirable mechanical and electrical tray 
closing capabilities that most users prefer. 
The open and close button is located im- 
mediately to the right of the tray and the 
fluorescent display is immediately to the 

right of this. Unlike the other players this 
unit does not provide timing data, but 
only track numbers and graphical data on 
the operational mode of the disc. The data 
on it in the play, pause or repeat mode is 
shown on green, amber and red LED dis- 
plays on the front panel. While not all 
users would miss these timing controls I 

must admit that 1 did, particularly during 
the objective testing sequence. 

The functional controls are large, sensi- 
ble and easy to use and this particular player 
is the closest to a true `no frills' machine of 
all of the units evaluated. 

The objective performance of the Pio- 
neer unit revealed that the frequency re- 
sponse is excellent up to 15 kHz and then 
rolls over smoothly again, primarily as a re- 
sult of the type of post -digital circuitry that 
the designers have selected. The channel 
separation of the unit is good and the distor- 
tion characteristics are quite acceptable. 
The signal-to-noise ratio of this unit turns 
out to be the best of all the units evaluated 
and the trackability also proved to be ex- 
tremely good. Although the Pioneer has the 
appearance of a 'no frills' machine, the ob- 
jective performance and the subjective per- 
formance belie its real potential which cer- 
tainly impressed me. 
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SOUND REVIEW 

Sony CDP-30 
This CD player is one of the latest off- 

spring sired by the original CDP-101, which 
was the first CD player I reviewed (and 
which we still have an example of in the of- 
fice). It is smaller, neater, lighter and in 
many respects more attractive than its 
great-grandfather. The loading tray on this 
particular unit provides both the mechanical 
and electrical closer, which was the one 
obvious deficiency. 

The display characteristics of the unit are 
in many respects superior to those of the 
CDP-101, although it lacks the advantages 
of the remote control unit that endeared the 
original Sony player to so many of its pur- 
chasers. The display also shows whether the 
unit is in the play mode or pause mode and 
provides data on the activation of the repeat 
function when the A -B button is pushed on 
the panel below the display. The functional 
controls on the Sony player are the smallest 
of all of the units evaluated, although the 
PLAY and PAUSE buttons are large 
enough to satisfy my needs. 

Other facilities provided such as the auto- 
matic music sensor and indexing follow the 
basic approach developed by Sony three 
years ago and work just as well now as they 
did in the original Sony players. 

The circuit designers at Sony have spent a 
considerable amount of time and effort in 
achieving the highest possible frequency 
linearity from their players, as the level 
recordings show quite clearly. The fre- 
quency response of this particular player is 
the best by far of all the units evaluated. 
The conversion linearity over the range 
-60 dB to -90 dB is also the tightest of all 
the units and the channel separation of this 
unit is exemplary. The total harmonic dis- 
tortion figures are extremely good, once 
again being the best of all the units evaluat- 
ed. The signal-to-noise ratio is exceptionally 
good and, with the exception of the per- 
formance on the defective record test, the 
characteristics of the player had a slight 
edge on most of the competition. 

This player did not cope particularly well 
with the Philips Test Disc 4A black dot 

tests, although it tracked the eccentric test 
discs substantially better than does the 
CDP-101. Overall, the CDP-30 performed 
very well and is a credit to its designers. 

The subjective performance of the unit is 
in many respects determined by the choice 
of digital filtering which in turn is deter- 
mined by the low pass filter (LPF 301) 
which provides a very sharp notch at 
21 kHz. It is the high frequency phase non - 
uniformity characteristics of this particular 
filter which result in much of the `clinical 
sound' that this unit exhibits. Some detrac- 
tors of this feature of the Sony circuit design 
claim that these characteristics are sufficient 
justification for incorporating the over - 
sampling techniques and 14 -bit resolution 
originally developed by Philips for its CD 
players and now also favoured by many 
other circuit designers. 

The Sony player does not provide a ran- 
dom programme selection capability or a 
headphone socket or a remote control, but 
it is nonetheless an exciting little player 
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MI - fact meewre resistance from 100 n Ohmsdownto00050hms EE TRANSISTOR TESTER E E 
E M ---. -- N` MM (EnNov.131)ETI158 IM 1000'sSOLD E ME 
N N PREAMPLIFIER NN Cat. K41580 539.50 ..- Have yW ever desolderedasuSpen E 
E E NN ZENER TESTER ........... i t ansista, only to tingeot checks M. THE ADVANTAGES OF BUYING A A simple low cost add-on la your OK? Trouble -shooting exercises are 

"ROD IRVING ELECTRONICS" SERIES 5000 munimeter. This checks wirers and M YE often hindered by this type of false eV BATTERY I PREAMPLIFIER KIT ARE.... I reads out the Lever vatage directly NN ZIM alarm, but many of them could be our VOLTAGE INDICATOR E avoided with an "incircuil Knows your on ourmulydinter.Itodneaisocheck 1 EE KnowingDaeenes are about lofl ZIpp 1 %Metal Film Resistors are supplied. MM MN M I canponent tester. such es the EA LEDs and ordinary diodes. give on you hosed save many an 14 Metres of Low Capachance Shielded Cable are supplied NN (En May'83) Fri 164 NN N N Handy Tester. (EA Sept'83187.9 N N embarrassing situation Tins simile M (a bbl extra in case of mistakes) 11 Cat 1141640 $9.95 EE 11 Cal. 1183080 517.95 E low cost protect will give your early EM 

, 

English "I ndin" switches ore supplied (nn substitutes here.) _-_-_- --- warning of powerlailure, arW makes 
Specially im rted mask anodised aluminium Knoos, --x-x-------- handy begmrel s protect. p0 NN (En 280. arch '85) NN N N Availableolarth Assembled and Tested. (We believelalthat 0004dolla for MM E Z EE Cat. K42800 57,95 NN N N dollar there is not a commercial urns available that sounds as NN ..,.4....4. ' MM sr 

good!)SPECIFICATIONS: r"' ' ME FREQUENCY RESPONSE: Hg h -level iput: 15Hz -130KHz. +0 - 1dB M 00100 ~PUMO 'RADIOTELETYPE NN ME ME i -- CONVERTER FOR THEDISTO to Ron egnputs(lat+-0.2áB i DISTORTION: 7KHz 0.003% ve all inputs (Tenn of resduhon on meawnng EE E MICROBES MM E equipment dueto noise limitation). your computer print the latest y ip j E lam_ 
,NNS44 NOISE: Hggh.Level input,masterful, with respect to 300mV input signal at NN NMnewsfrom the purer nal O ' . ' full output (t.2v).92ilB flat 10048 A weignied, MM input. master huh, with VIDEO AMPLIFIER shortwave news service. Just nook I eE N N TEMP PROBE N N iglu respect to full output (1.2V) at 5 mV lpe 50ohms source resistance connected: I Bothered by smeary odours. sgnal up this protect between your short LAB SUPPLY Can measure temperature Pram SP NM .86dB flat/92d8 A -weighted MC input, master lull, with respect to full output NN beats and F interference on your NN wave receivers auaq output and the II Fully variable 0-40V current umited l0 15oe, n simply plugs into your (1.2V) and 200uV input signal: .71dB flat 7500 A weighetl, computer display? Throw away that MicroBee parallel port. A simple bit Az 0-5A supply with both voltage and NN mutnmeler great for digital Ea EEcheap and nasty RF modulator and of wttware does the decoding, current metering(two ranges: mut,ererers Accuracy of 0.1e E Cal. 1144791 Normally $299, now only 5279 EE use a omen wdeo conwnan NM Canoe noosed u to timer M Instead, e's muds betted The Video 

p /0-SAI This employs r wluaeli of Assembled and tested $599 NN 
Amplrfier features adjustable aim I computers'°° (EpTI Apr.'83) NN conventanal series -pass regulator. 1n' (Én June 83) ET1153 NM E 

packingand postage EE 
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n'1 Cat $19.95 EN attend ttpems pldsoyahoo MM Cal K41530 527.50.E P 9 and orovidesppuuboor normal and 

IiEEEEffffEE.EEMEMMtlromna°zVDepWº IIIS pl. OMEEEEEEEEN fade edbswiyvn9rletweenseóson9 ,NN UN(EAAug83)B3VA8 MZI y The transformer secondary.system gm Cat 11993081 517.951E 1 NN (En Mey )ETI 163 i1r + b l f i i i n 
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Y. EEEEEEE s . M Cat. K41630 $182.50.. 
7 tl EE n . - S t RM : 16 ° 

EMS THIRD OCTAVE EE 4:. ' V 4,iCall 

ERN GRAPHIC EQUALIZER 
-gal -- ! l 1' ' gag SPECIFICATIONS: ME - all CAR IGNITION KILLER 5 - i I 

E 
ZEI 

BANDS: 28 Bands from 31.5Hz to 16KHz. Most car bur ular alarms are easily MN 1 l6 MN DUAL TRACKING MM I 30 V/1 A FULLY gg 

NOISE: r0.006mV, sliders at 0, sin at 0(=103tl00). dreumvent10' out not this cunning MN POWER SUPPLY MM EMI ER PROTECTED POWER 'I Tion Klbr'. Tnis sneak 
positive and negatmre 3 

20KHz BANDWIDTH OISTOR ON: 0.007% at 300mV signal, g"' Y Built around Il sliders at 0, gain at 0, maximum 0.01%, sliders at minimum. IA SUPPLY MM anmhen device uses a 555 timer to NM 40 W INVERTER MI Terminal Regulators, this versatile The last power supply we did was pace an Intermittent shad circuit This 12 240 Vlnverter can be used dual tracking Powe/ Supply canM. egg FREQUENCY RESPONSE:12Hz=105KHz,+O,=1dB,all I ZIacossthePorto.Untildisableobyto power up mains appancesrated °9 eggControls flat. the phenomenally popular ETI-131, 
ds hidden switch the circus 11 provide voltages up to 2A In .. M E This low cost supply features full up l0 40 W, or to vary Ire speed d a adrfnan the Soppy features a fixed ,BOOST AND CUT: 14dB protection, output variation Isom 0V elfenively makes the car lumable. As a bonus, it wnli also +SV 0.9A output and nit complete! MM p 

nvnaSI a sure delerea a work backwards es a trickle char r y ,.. Cat. K44590 1 Unit ... $199 NN ¡wvda 
agnd 

selectable s la currenmet erg 
ent firnk. 

thieves, (EA Feh,'64)fi4AUI MM to tofu Me battery when Che r Overloads act thermalseraway. EE 
2 Units ... $389 is provided. (ETI Dec '83) ETI 162 A May'82) 82IV5 ,NN NN NM Cal. 1164010 $16.95NN's on. MM EA March'82)82P52 ,E1 packing and postage $10 NN Cat. K41620 552.500 (Our kit includes the boxl) Cal. K82050 $57.50.1 Cat K82030 $87.50. uUE..MEESEEMEEOEEEEEOUNOEM uMEMEOEEEMEEMEfEEEEEEEEfissEsssss 
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111 ' R Nell M SIICeOLORnres.cam gig ENHANCER 
I < I 

E I. BIPOLAR PROM mg '-tic as 8 as thing o 

PROGRAMMER 
gtm and discos with EAs sounds good The greatest stereo PARABOLIC E M Musicolor IV light show. This is the mg NA system loses as magnificence 8 - 

gEvery 
dgital workshop should have latest in the famous line of the enact is so narrowyou cant hear o Canhoused to program the MICROPHONE along 

- Rmusicoars arditonans textures It. This letsyou heat on 
ma HUMIDITY 

nbbebu 
METERilt 

gm a Epopular fusible -link PROMS Ike the Bulb a low cost parabola to : such as lour channel "color or fiat cheated and reates an 
This 

74S188288, 82S23 8 82S123 etc E Ma high gain headphone amplifier to RE. "" . ̂9 um of reWtrve humidity eitneronM 
ETI June'83) ETI 688 help when listening to those natural M M l _ I..' as plus lour channel light chaser, front enhanced stereo effect' with 'small a LED dot -mode display or a panel LED display. internal Unit which attaches to r amp,E a Cat. K46880 549.50 aaacteorties such as babbling books, a. MICROBES ENHANCER 1 . marophone, sing a sensaivt ETI 1405, ETI. MAR'S conventional meter. In addition n 

buds or perhaps noon more ry 1 ) .can be used with another proltas. 
`f unlit« ases. Tne current cost of This t«ally ama:ln kit for IM c«itrol plus pled switching 9 f«klcteased sale Cat. K5A050 $79.50.aaontrdl«to coin on and off a water Egg 

canpaheoets for lMS Microbes or n,8 protect .MkroDse owrhxvuwrsd IEA Au Bt 81MC 
mist spay In a hothouse, for 

y around 515 including sales tar, but example. (ETI May 81) ETh256 . 1 IM =not the cost of batteries or R. Most expansion inns up to this erne g Cat K81080 $99.00 as ag (Includes humidity sensor St 9.50) ig 
(EA N '83183MÁ11 ~offered at best only one «other $29.50 Egg g ^n aCat K83110 514.95 Mato run t« example. complex sound . .. + « .... 

4477 'sMMR.Én°n"aá;r'w°I°larZ náa ( i é~° r. .a more aswell.Itbgunsamazíngraw.. Jr .. , e - as MEE :PHONE MINDER l' 
Dubbed the Phone Minder, this M. much has been shoehorned into f , hoes compact uM. .. .. -c' ..-\ . candy gadget function as both a .. ME Tne Enhancer t s' many powerful M. .. .+.i,. C .,, .. u bell extender and paging unit a n 1 features inlcud.... a s , r + 11::: can perform e8hef function Two ATARUCOMMODORE/ ea I EE EE, ! Rseparately.(EAFeb.'84)84TP2 E I a. COLECOSEARStypepystick MR s 

MODEL ENGINE 
cat 1(84021 $27.50 hoots. EE IGNITION SYSTEM EE Two 111111 .Get sure scans everyomeandno . 'M. VOICE OPPERATED more glow burnouts on o . .. . type loys1 kinputs . model engines 

your I . RELAY a Allows 
) CUDLIPPCRICKET ... . EFFECTS UNIT .1ET.551603 ET11516 EA's great Voice Operated Relay Pads. Paddles, Proportional 

An "sheds one' that can create Cal. 55160 $47.50 ( 1 can Da used to control a 

tear, 
ape Joystaks. TrekDalls, Mice, . . M a A fascinating Electronic Cricket with E g g 

I recorder, as a VOX arcuit Ice a temperature son«s. lights level phasing, echo, ravero and .....just Moto ICs The Cudh can De E l EE transmmer or to controlashae sensors, transducers, etc!! vDrato enea .. .. sad home. office etc, 
J U LJ .poiseor.(EA Ap'82)82V%4 s A 4 voice mue,c/sourfd effects IA.KBe'8 )83GA6 $75.00 .. Great fun, (EA Feb'82) 82 G2 

...E COMPUTER DRIVEN Cat. K82043 $17.95 as 
Atlei ómecock 

a Cat 1(82022 $12.00 

íRADIO-TELETYPE EEEEEEE Unlirneed vocabulary speeeh MEE.REMEEERM e'er 
synthesizer(ophon). 

', 
s, l .+5 ill TRANSCEIVER E Parcel elp rater Interface (oplon) I g iMHere's what you've 

bee" asking 
'Or..a . A bnn4n speaker with volumea 

full irasrthlt-receve system la l 1 _ 

E co Omen race tale . c«,trd. IIIII _ 
type Listings of all necesary routines t station The software presides a .. la use 

Ilhee latest whizr-bangs' like . .. An impressive demonstrati«h .M 
I 

. ELECTRIC DUMMY LOAD ( - ::: n operation, 

!.Eheadphones, ova . features: aro this made it Impossible .R..RMR .., .. + .Cat. K52460 

automaticallyrepeating test 
program package. 

r 
Oe 1(19 Compatible to all Marobees. -1 MM With this unit you can test power MM (. 

message, printer output and more EA AM STEREO Eg Digital recording and playback of .M I .. supplies at currents up tot 5 Amps ' 
Tne hardware uses tried and poven DECODER speeen and ourM. l arw voltage up to 6o Vohs- It can CYLON VOICE 

ties. WMIe designed to team M AM stereo is now broadcast in M An 8 channel analog to digital 'sink" up to 200 Watts all a static Heve r voice Irenslpnnhed into ' with the popular Mlrcorbee, tips are Australia on an experimental basis tail and you can modulate the bad I . .. convener with variablev age or g. HEADPHONE AMPLIFIER Enid Aorm E.Inato me sinister sounding Cylons 

avaialbe 
on Interfacing the unit to This add-on decoder works with the variable resistance anal PRACTICE WIT/10UT ANNOYING ? dynamic tests Great fun and scary, (EA Jan 81 

,ETI 
other computters. Motorola C.WAM system. inputs and also user selectable ETHE FAMILY! LE"On: B01 ETl cal Cat 1(80012 ' 

:Cal. K47%.0 
111 

$139.00 ::,EA 84 
aMS10 $27.50s. :: A gdai to slog convener with :: If msrumeñtthis heaephn 

oI 
etarnplitier aic 

5119 

seblaDle r0501ubon Iran 1-8ói15. son Surely interestyou.Itho let .EEEEE.......... AllOw58UtOmatk dais dCQulYtiOn EEyppacYae for hours 'without " 
n M A EE as ió99'^9 .aupsemng the househoa,or you can II ° E. 

S digital input boas, A digital ouput use it to mono« your own 
- ,,,e /5. Kites. Instrumentamthe midst ofarowdy .i , r 

III 
1 

E A40 pinexpetrihmenter socket with lam session. (EA Feb.'84)83MA11 .. _ .. .- ENE 
IR t 

N. 
M all 8anabg an 5 cg881 .C1. K83011 $29.95 .. `¡ . + 

E.:J:1 
I It buffered dclo k sound oual u58 tD (oo 1 I°_e- q . 'e M. it t that you can play the sound .. . .. em9 .. enectsmrougnyowHlFl),3ngn ' .- SLIDE CROSS FADER , 

A. . eF resolution voltage comparators, .-- Ill 
Want to put on really professional 

PM METER KIT 
'`,40....' 

E ) MM DACoutputetc. Esoeshow9ThissYdecros5-leash ' 
LIP'', f The amaze Microbes Enhancer is MULTI SECTOR ALARM ca ovldesnaotnolssolveslrom . Build this pH meter kg the swimming .. 1..' .. ^9 .. M EE on °r ..ME pool season is here again, From Rai'4 available exclusively from STATION a propcta to another, inmate ~pool 

pools to fish tanks to . Roe IMng Electronics. M M The Christmas season always MU slide changing automatically Iran MERE 
Mgardening.this pH meter has many RM Cat. $149 --- ' - .. brings with it an increase in Mine .a an in-built vanalbe timer, and MEMO 
Eapplications 

around the home This MOSFET POWERburglaries. so nows the time f« synchronise suds changes to e- - unit features a large 312dgitliquid AMPLIFIER EER 5 EMinstalling security equipment E. recorded commentary ormusir one a 
=crystal display and resolution to M M Employrng Hitachi Mosfets, this M M .. Repave the boretlan, save money, Es rape recorder. All this at a cost tar E E E e 

O1 pH units, making it suitable for power amplifier features a'no GENERAL PURPOSE and at iM same time plea less roan temperable canmerctal 
use mine laDOnato as well f °` °°` Monet$. (EA Nw'61 etssn E ry misadeslgg one is retell to f.-¡ PREAMPLIFIER A=gin intruders with this udto- ) 

MIEADe.82182PH72 MMdeln«1soWRMSnmaximum MM EAgeneralpuposestereo MthominutaDugularalarmsystem. ..Cat. 1(81110 585.00 gage 
Cat. K82123 5139 and features extreme, low Its easy to Duid, costs bss man I. Y - peenera' dr.°°g" singleLM382IC Y 
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harnang, transient and Which can 
peck 

tenoned br use wxtn equivalent commercial units, ono RMMM .M RMEntarmodulatan distortion. etic pick Uleatures egnt separate inputs, MR - 
ET1477(ETI Jae 'Bt) ii Opuyyps. 

tape 
rrrggecorders 

a individual sector control Denary 
EE(Single module only) EE ° EE MOIRE 

components. lETI445ET July 76) aE Dack up and sett -test facility / Cat. 1(4x770 $79.50 GENERAL PURPOSE RSpeclncatans: ME MEE. . as Plus power supplyy (No trans) 549.. AMPLIFIER CLASS B .g Cat. K44490 $8.95 ge Eight sectors with LED status gm Made 
Plus transformer PF4361/1 549.50 One d the handiest 'tools' for the 

n . I, EE EE electronics experimenter 158 EEEEEEEE EEEEaM Variable lRn, entryry and alarm EE a 
z MM genwnepur 1eproudio amp.This EE EE time settings: entry delay variable ME 

I N> MEMO' 
E EE aanoduewllwokfromewderange EE MM between l0 and75seconds:exit MM MEEE 150 W IFOSFET POWER of supply one es. has y variable between s and es Over AMPLIFIER 

9 EM Ea dela as 260 aaae 
sensitivity, is robust and reliable seconds; alarm ome variable M .. Here's a high power, genera E. easy to build tool (Ell 453) .. «.M between 1 and en minutes 

300W "BRUTE' rpose 150W Mosfet Power Amp (ETI Apfl'80) w 
) Revstive sensing. soils .. .. .. : kÍts 10 ME AMPLIFIER wet Suitable I« goner one P A Cat Kaa530 $24.50 both nor I I. "Brute" develops 300W into A . applications and onnploytng rugged, R gm ^' r as W open and normally 

Rohm*, 2r10W Into 8 onmal Bade Mosfets In Ma outpu stage 
pyt- 

BatteryGepi v withsin-Gam ayy E 
many EgrETla99 ETIMarcc'82 MR MEME EM EE EE 

:Ill CSe 1 r r 8 =For adua there's ( 11 1 charger arcun. Mall II rp subsMue for sneer power - low Cat. 1(x4990 $79 EE Ei EM 

Complete 
sLeodnudr 

=efficiency speaybeyoutdoo/sound RMplus trnstonn included) M 
: 

EM / MMComplete kit including deluxe RM R. 
systems, or maybe you tike the toil plus l ansf ee ... .. Sa9.50 100 W SUB -WOOFER prepuncze metal work end 

riz.,ofthedynamicrange E EE EMelaclronfceforonly... MR MRM, 
ahordeeryahgh pOwer MEMM + EE AMPLIFIER EMCal. 1(85900 $129 E^ lair. 1^ MM 

Whatever our requirement- this Capable d up l0 120 watts RMS Into 
E 'supR pOwye nodule should fill the E 

71- 
i 4 onmbad5 andu2 lid BOwans RMS E.RMRM MMESM: 

bill,(En466)(EllFeb'80) EE gamoOohmloads,thispower, Ea MEE II 
M Cat. K44660 $89.50 A ampll8e moau a has Deep 

soil ¡ , 1 Wr-Naalrydesgnedl0rusedsa 
BANKCARO II a(Meatsmkatkaueeal as Ig t aM EEsuDwoolerdnveramdderma EE MIME RMRRRMMERM a, i 1 II II IpoweTiod51e8ssteRRmgqggled suable VISA EEE . r -.. ) EE EEoperatmn (EA July'82((82PA7) EREE PLAYMASTER 300 WATT c t Kfizo7s 597.50 
MASTERCARDWSTERCARO 

E AMPLIFIER EE EE EE a EE MEE, 
=This modulewhndeli rupto200 RMAUDIOTESTUNIT MM aEaEaEaEaaEEaaa aEE 

watts Into an 8 ohm load and to Just about everyonetnese days who SIGNATURE EXPIRY DATE 
MEcasastereosystemalsocasagooe RR 

3017 wars into a a ohm Ipaa. 
cassette neck, but riot manSERIES 4000 . y10 

ensrve protection is mg 
aced the Vest n7::::5=.1¿.111U10°añée EE EE STEREO PREAMP EE MEE . mdse and 

one 
1.",,,T, 

board .. boce h. Ou Af uda Test °Unit . figs h h rf a E NAPE E a E 11 
bnngs8 all togemer inaruggee M g pe orrrharge lxoptts 

Rea to-b.:117: tW rtioaute It can be b,ln M M You (O set your cassette rec g designed to complement TI's M M 
ry bas la Omum h Cat 1(44660 j27.50 EE ADDRESS 

M edifier tub an emeta « °QOB^n 60 watt bw dares amoldier 
Yc d ry Mresponselora vanta or EEIHeatslnkOptionaledra) pandacompete ME MRE 

aquasi, 
,___"mentary versions, o nodule and Isms 

oe'rq" ansiston shortages should Matte', n" for a given you w find out ..100 W AMPLIFIER gm stereo system, Ice "Series x000- EM U.U. 
E benoproblematall RE(á1Aplój(EAódtlél¡°n 

ecoeder Mg MODULE (ETI 480) ..pmo) ge ,471) 
1 EE moot . a Ce. K6) AOJu1y'80) 

$79,50 ECat K8110í 547.50..jHeeatsi4Moptanalextra) 
$29.95 ME Co. Kaa7t0 554.50 7 SEMI 
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1111 10/5 er 

11111 1111 5 ; 
1111 C $PECIALStO+ 

100+ 1111 4116 119.80 9070 1060 usiva- 
4164 51.95 51.75 51.70 1111 1111 

2732 
$590 

2 LOCAL BURGLAR 
$5.95 $5.50 gm 2764 

$8.25 $7.95 $6.00 
UCONTRO LPA 

óEeetM NZ 2" $2.50 $095 $1.75 hoildayelTModdsaganstyou m 41256 59.00 58.00 $7.50 Mortise dremaScaIl 
6264 $6.0o $7,50 57.00 Mliva season. so now 1111lo installs security system, 1111 
1-9 
MSMSB32 BACK IN STOCK! 

10+ especially while they 

5/2.50 11.50 m Adjustable sell/entry 
and alarm ante (dyads_ m m 

8000 SERIES 1111 12VD.0 1 SAmp IC SPECIALS! m 1-9 10+ m Provision is Denary 
8085 1.50 3.50 Tamper swtcn 1111 mill 8212 150 1 30 Ignal Oui is: OP W 8216 1.50 1.40 noodighta, automatic 
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are this 1111 

time delay m 
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Sirens. bells, Ill 
diallers. Ulu 

ROD IRVING 
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We now heve computer these 
NICADBATTERIES 

chess enthuslasls or the whole 
tamllyl 

1111 

Cal. 
54.95 
1111 
1111 

- mmmmm 
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TRAVEL MATE 
Worlds most compact sensor 
Chess 
Ideal reamer a stmrg opponent. Tim orvo8 anytime. It remembers N'm 

_ - 

Save on carbon 
Appol 

rgeable Recha 
1-9 
cal, $15020 
$2.45 

515021 
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beneries wrtn these 1111 
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1111 $2.25 
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AH 1111 

$6.95 1111 

t 1111 ' 
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TDK AUDIO TAPE 
BARGAINS 
Desch ton Cat. No. 1.9 10. 1111 

2.75 2.10TELEPHONE 
TDK Á113J09 3.50 

DCI20 TDK 511311 5.50 4.25 1111 
AD6OTDK A11315 3.75 2.95 m 
AD90 TDK A11317 4.75 3.50 
AD12OTDKA11319 6.95 5.50 
ADX60TOK A11320 4.95 3.50 
ADX90TDK A11322 5.95 4.50 
SA60TDK A11325 5.35 3.95 11 
SA90 TDK A11327 5.95 1.50 
SAX60 TDK A11329 5.25 3.95 

Mar on the 9rapavinelMlall 1111 
=future Installation will use the 

U.S.Atypeofpruy anesoctineI.r m 
communication Ones. 11 

1111 \\t 
rF I . .III 1111 
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1111 
CURL CORD 

U.S. plug to U S. plug 1111 

Length 5e metres set 
cod Mg 

.Colours.«eam, dark brown 

Cat V16022 57.95 
11 ¡ 1111 
1111 

8226 1.70 1.50 tape recordings, closed circuit 6243 1.50 3.90 mm Nett. 8251 3.90 350 Accepts N.C. and N.O. m positionsfor up to one year. 
Playse for over 6 months on 3AA 

'SAX9OTOK 
1111 

Aí1332 6.95 5.95 
10.95 35 s 

l`y 
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828255 

2.90 2.50 
3.50 3.30 m detectors 

ultrasonic, 
infrared, 

e:ec eve, 
such 

ry release m 
8257 350 3.10 etwatan sensor, magnetic Mg 8259 

350 3.10 
SI 

~d,..,.9,-dsóéakakesensor 

Knows all the rules and tell not 

Low posll41 m ooc l skit levels 
Esemaledl,4.Elo 

599 

- m º dew 1111 
1111 _ MAC90TDK A11335 7 11.50 8.75 

MAR6o TDK A11340 13.50 10.95 
MAR90TOK 511342 17.20 15.351111 

\ °-d m 
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TELEPHONE 
EXTENSION CABLE 

601 

1111 
1111 

1111 2132 iso 6.90 1111 

mm 2712847.50 
5 50 5.10 

6.90 1111 
1488 5 .15 
1489 ,55 .45 mfr pant buton etc 1111 

Cat 815051 Normally 599.95 m 
NOW 579.95 
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Cat 524.95 *11 1111\..\ .-"i T" 
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1Óm et es 
1111 Cream colour cane 

as Cal Y16024 58.95 
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11 
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m11 .y1 mIC STORAGE CASE 1111 
Ebctro static charge proof plastic 

41 
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ELECTRONIC CHESS 
10 
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BETA: 
L500 

513.50 
$14.40 
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VIDEO PROCESSING 
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d9nd to enhance all recording 
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which achieves a highly commendable per- 
formance. 

Yamaha CD -3 
This player is a worthy successor to the 

CD -1 and CD -2 which revolutionised the 
cost performance relationship in the CD 
player market a little more than 18 months 
ago. 

The most unusual feature of this particu- 
lar player is the incorporation of a com- 
bined alpha/numeric display in place of the 
staid and conventional numeric display fea- 
tured by most other players. When the 
OPEN/CLOSE button is pressed the word 
`OPEN' is displayed, when the button is 
pressed once more the tray closes and a 
series of dashes appear on the display. 
When the PLAY button is pressed the word 
`PLAY' is displayed for three seconds. 
When the PROGRAMME button is 
pressed the letter `P' with the figure '1' is 
displayed. At the end of the disc the word 
'END' is displayed while at the end of the 
programming cycle 'END' is again dis- 

played. If one attempts to play the unit 
without loading a disc, the word `DISC' is 
automatically displayed. 

The display is theoretically capable of 
providing data on track number, elapsed 
time and total time, although in the unit 
that we received for review the total time 
function could not be induced to work. The 
functional buttons on the main panel are 
simple in use and are replicated on the re- 
mote control, which is relatively simple yet 
very effective. 

The design of the unit features extensive 
use of plastics and 'exsert' concepts to keep 
costs at the lowest possible level. The objec- 
tive performance of the unit is generally 
good with the frequency response exhibiting 
a slight rise of 0.5 dB around 15 kHz. This 
rise in the response curve is primarily the re- 
sult of double resolution digital filtering at 
88.2 kHz, as the primary digital filtering is 
followed by an active `gentle post -digital 
audio filtering'. These filters also appar- 
ently have an impact on the overall circuit 
linearity which surprisingly provides a posi- 

SOUND REVIEW 

tive going characteristic at the -90 dB 
level. 

The channel separation of this unit is ade- 
quate and the total harmonic distortion 
characteristics are good but not outstand- 
ing. The signal-to-noise ratio is good and 
the trackability on the defective record disc 
is truly excellent because of the characteris- 
tics of the three beam laser optical pick-up 
system. The player tracks defective discs 
particularly well and provides an audible 
signal which is clean and generally impres- 
sive. - 

The design of the CD -3 makes maximum 
use of the large scale Yamaha integrated 
circuit, which allows Nippon Gakki to pro- 
duce cost effective consumer items and 
compete effectively in the marketplace. 

On the high quality programme content, 
the CD -3 is quite impressive and also 
sounds somewhat different from most of the 
other 'more conventional' CD players in- 
corporating sharper filtering in the out -of - 
band region (which has an impact on the 
audible characteristics of the sound). It is 

YAMAHA 

a..i.\ M_" r 

The Yamaha CD -3. The best of the players with 
remote control, for $749 RRP. 
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Float® 

After 50 Years, 
something New in 
headphone design 

Swiss craftsman has created the 
world's most comfortable head- 
phone. The Jecklin Float is 
available in both electrostatic 
and dynamic versions, both of 
which lead their field in audio 
fidelity, while offering extra- 
ordinary comfort. 
Most headphones sit on or en- 
close the ear, but the Jecklin 
Float lightly surrounds your ears. 
Yet it provides full, deep bass 
response and an airy top end 
with accurate overtone balance. 

The Jecklin Float rests on top 
of the head and the weight, mere 
ounces, is distributed by means 
of a wide headband over a large 
surface resulting in complete 
freedom of pressure. 
The Jecklin Float does not 
press against the ear or physically 
contact the ear or the head area 
surrounding the ear, except be- 
hind the ear. 

As a result of this design, the 
Jecklin Float can be used for 
long periods and at high sound 
levels unlike conventional head- 
phones which invariably induce 
listener fatigue and sometimes 
headaches or vertigo. It is no 
wonder that sound engineers 
can work for hours with the 
Jecklin Float without the dis- 
comfort, fatigue, perspiration, 
etc., that they previously experi- 
enced with other headphones. 
For your nearest Dealer or further 
information contact: 

Audio Dynamics 
155 Camberwell Road 

Hawthorn East, 3123 Vic., Australia 
Tel: (03) 813 1923 Tlx: 38409 

A D,v s,on of T, oh Electron,cs P/L 
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CASHMORE 
ENTERPRISES 

HIRE - SALES - INSTALLATIONS 

(o? ís) () . 

I 

ASTRA RAJI 65 PIN LIGHTS. 

-r -I 

UFO SINGLE + DOUBLE 
WITH REMOTE CONTROL. 

r 

tf ', fs . ° 
r / c!l; F 

TWIN ROTATING + TURNING 
MIRROR BALLS 16 LAMP 

FOR (NEW) FREE CATALOGUE + 
PRICE LIST ON OUR COMPLETE 
RANGE OF LIGHTING, SOUND + 
DISCO EQUIPMENT PLEASE WRITE OR 
CALL TO OUR OFFICE/SHOWROOM 
354 LIVERPOOL RD ASHFIELD 2131 
(02) 798-6782. TLX AÁ74549 

REHEARSAL STUDIOS AVAILABLE 
11 

WIRELESS 
INSTITUTE 

OF 
AUSTRALIA 

FOUNDED 1910 
The W.I.A. represents the 
Radio Amateur at Local, 

National and International 
level and offers,IMq T 
following 
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. 

r , 

%A./ + 
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 



-Compact Disc and 

CO 
A Compact Disc player without INCON is only delivering 
part of its performance. With all the potential of C.D., the 
interconnecting lead is the first obstruction and possibly the 
most damaging (musically). 
INCON prevents the performance loss we have grown to 
accept, even from fancy gold-plated connecting cables. 
INCON will TRANSFORM the sound of C.D. Most dealers 
will supply INCON leads on a "sale or return" basis to prove 
just how important INCON is to your hi-fi system and 
especially your C.D. player. 

INCON is made from the finest quality materials by OED - Britain's high 
technology audio cable research and manufacturing company. INCON is very 
reasonably priced. 

QED 
Detailed information from: Leisure Imports, PO Box 245, Cremome NSW. 2090. Tel 
(02) 908 3944; and OED Hi -Fi dealers. 

Build one of the 
world's finest 2 -way 
speakers. 
$714. 

For the unadulterated ti 
- 

pleasure of pure, detailed 
and accurate sound, it is 
generally accepted that the 
starting point just has to be Danish 
Dynaudio drivers. 

Dynaudio drivers use hexagonal voice 
coil wiring and magnetic 
voice coil oil for extremely 
high power handling, 
woofers with symmetrical 
drives, voice coil sizes of up 
to 4', and brilliantly designed crossover networks. 

For the recommended retail price of $714 we can 
show you how to enjoy a quality of sound you have 
probably never experienced before. Please call the Sole 
Australian Distributors for the name of your nearest 
Dynaudio dealer. 

Sole Australian Distributors: DQNAUDIO9 
SCAN AUDIO Pty. Ltd. P.O. Box 242, 

AUTHENTIC FIDELITY Hawthorn, Victoria, 3182. 
Telephone (03) 819 5352. 

www iry v 
BUSINESS CARD 

TO AO SIZE PLOTS 
The IOLINE Corporation have succeeded in 

providing a low cost-high performance plotter 
capable of business card to AO size plots, 

making it an excellent draftsmate for Engineers, 
Architects, Surveyors, Planners, Designers and 

OEM's etc. 

IOLINE LP3700 

G 

$8900 Tax Free 

Standard features of the LP3700: 
Continuously adjustable plots from business card 
size through to AO size (including Architectural E 
size) 
Accommodates roll and sheet media 
Resolution and Repeatability .063mm 
Speed 254-355mm/sec. 
Supported by AutoCADTM and other CAD 
packages 
DM/PL IVTM compatible firmwave 
RS 232-C I/O ports (to allow eavesdrop mode) 
Utilizes ISO standard pens on all drawing media 
Affordable price $8900 (tax free) 
Optional extra wooden or metal stand 

PHONE US TODAY TO DISCUSS 
YOUR PLOTTING REQUIREMENTS 

AutoCAD is the trademark of AUTODESK 
DM/PL IV is the trademark of Houston Instruments. 

VIC: 17 HEATHERDALE RD., RINGWOOD (03) 873 2266 
SA: 59 FULLARTON RD., KENT TOWN (08) 332 0122 
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SOUND REVIEW 

clear that with the advanced characteristics 
and 'visible functions' of the CD -3, Yamaha 
will once again attract a sizable portion of 
the intending marketplace with the innova- 
tive characteristics displayed by this particu- 
lar player. 

Making a decision 
In the end, you the intending purchaser 

will still have a difficult time in selecting. 
The Yamaha and Sony were the best of the 
players with and without a remote control. 
Akai and Pioneer ranked second (and most 

certainly right behind the first two) of the 
units with and without remote control. The 
second ranking units also provided a combi- 
nation of good objective performance, in- 
novative design features and quality of 
sound. The Pioneer player warrants almost 
the same marks in that it offers a simple 
functional 'no frills' performance, while the 
Akai offers solid engineering and good per- 
formance. Finally I would rank the Hitachi 
(with remote control) and the Kenwood 
(without), both of which still provide good 
performance and in most respects good 

physical and functional characteristics. All 
of the units with remote controls provided 
outstanding angular performance (better 
than 160°) and performance beyond six 
metres. All the units which I tested had 
black fascias, though some of the manufac- 
turers do now offer silver alternatives. 

Perhaps your task may be more difficult 
than mine. I was able to put each unit 
through its paces and I tend to regard 
buying price as being a second order factor 
when compared to performance and 
ergonomics. 

PHYSICAL AND FUNCTIONAL CHARACTERISTICS 

Model Dimensions Weight Remote Demo Electronic Random A -B Headphone 
wide x high (kg) Control Disc Opening Programme Programme Socket & 
x deep supplied Closure Selection Repeat Volume 

(mm) & manual 
closure 

Capability Control 

AKAI 
CD-M88/T 

350 x 73 
x 257 

6.5 Yes Yes Both Yes Yes Both 

HITACHI 
DA -801 

435 x 83 
x 264 

4.3 Yes No Electronic 
only 

Yes No Both 

KENWOOD 
DP 840 

425 x 84 
x 309 

4.8 No No Electronic 
Only 

Yes No Both 

PIONEER 
PD-5010(BK) 

420 x 91 

x 310 
4.7 No No Both Yes No Socket only 

SONY 
CDP-30 

355 x 70 
x 275 

3.8 No No Both No Yes Neither 

YAMAHA 
CD -3 

435 x 93 
x 291 

4.4 Yes No Both Yes Yes Both 

ELECTRICAL CHARACTERISTICS 

Brand & 
Model 

Akai 
CD -M88 

Hitachi 
DA -50I 

K enwood 
C P840 

Frequency Linearity' 
Response -60 dB 

0.2 dB -70 dB 
0.5 dB -80 dB 
I dB -90 dB 

20-8 kHz -0.5 dB 
20-20 kHz -1.4 dB 
20-20 kHz -2.9 dB 

-6.6 dB 

20-5 kHz -0.3 dB 
20-I8 kHz -0.8 dB 
20-20 kHz -2.2 dB 

-5.7 dB 

20-17 kHz 0.0 dB 
20-18 kHz -0.1 dB 
20-19 kHz -0.6 dB 

-3.1 dB 

Pioneer 20-16 kHz 
PD 5010(BK) 20-17.5 kHz 

20-20 kHz 

-0.1 dB 
-0.4 dB 
-1.3 dB 
-4.0 dB 

Sony 20-20 kHz 0.1 dB 
CDP-30 20-20 kHz -0.1 dB 

20-20 kHz -0.4 dB 
-2.1 dB 

Yamaha 
CD -3 

20-9 kHz -0.2 dB 
20-19 kHz -0.6 dB 
20-20 kHz -3.4 dB 

.6.3 dB 

Channel THD (%) S/N Frequency Headphone Line 
Separation @ I kHz (d 0dB Error @ 0/P Impedance Output 
100 Hz 0 dB Unweighted 19.999 kHz & Level Level 
I kHz -10 dB A -weighted @ 0 dB 
10 kHz -40 dB with emphasis 
20 kHz -80 dB 

85.2 dB 0.0038 95.0 dB(L) *0.1 Hz 47 ohms 2 volts 
86.1 dB 0.0064 101 dB(A) 
86.5 dB 0.2 
89.2 dB 10.3 

90.8 dB 0.004 94.5 dB(L) -0.2 Hz 56 ohms 2 volts 
90.6 dB 0.0024 98.5 dB(A) 
73.3 dB 0.043 
67.4 dB 10.7 

90.5 dB 0.0086 90.0 dB(L) *6.0 Hz 100 ohms 2 volts 
85.7 dB 0.0029 96.0 dB(A) 
68.6 dB 
62.8 dB 6.6 

91.4 dB 0.0038 102.0 dB(L) -0.2 Hz 56 ohms 2 volts 
91.6 dB 0.0018 104.0 dB(A.) 
82.3 dB 0.046 
77.4 dB 7.7 

109.2 dB 0.0025 99.8 c113(L) -1.2 Hz N.A. 2 volts 
108.3 dB 0.0015 102.2 dB(A) 
97.7 dB 0.024 
94.8 dB 5.3 

87.7 dB 0.003 88.5 dB(L) -0.3 Hz 100 ohms 2 volts 
86.7 dB 0.0089 104.5 dB(A) 
84.2 dB 0.15 
79.4 dB 6.6 

Worst figure from left or right channel, as recorded 

Defective Record Test 
(Philips Test (Challis Test 
Disc 4A) Discs I to 5) 
Interruption Skew Angle or 
Black Dot Eccentric centre 

tracks well 
audible 
clicks only 
on 800 urn 

tracks poorly 
clicks 300, 
jumps 500 & 
800 um 

tracks passably 
fails 500 pm & 
stops on 800Nm 

tracks well 
clicks on 
8001um 

tracks passably 
clicks 300 pm, 
jumps on 500 pm 
stops on 800 pm 

tracks well 
clicks on 
800 pro 

tracks well 
on 4 out of 5 

eccentric discs 

Price 
RRP 

$ 

699 

tracks well on 659 
3 out of S 

eccentric discs 

tracks well on 799 
3 out of 5 
eccentric discs 

tracks well on 559 
4 out of S 

eccentric discs 

tracks well on 529 
3 out of 5 

eccentric discs 

tracks well on 
4 out of 5 

eccentric discs 

749 
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AUDIO MIXER COMPETITION 
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STUDIOS TO WIN!! 
* Multitrack recorder * Overdubbing * Punch-in/punch out * Mix down 

* Ping-Pong * VU meter bridge * dbx Type II noise reduction PLUS phono inputs with fader and DIN connectors 
VALUED AT $600 EACH 

r -i 
To win one of these great prizes, tell us in 25 words or less of the most original use you can think of for a portable 
multi -track mixer such as the Vesta Fire MR -10. 

Competition closes 31 December 1985 

Name: 

Address: 

Postcode: 

State: 

SEND 
YOUR 
ENTRY 

TO: 

Phone* 

eti The Federal Publishing 
Company Pty Ltd, 

PO Box 227, 
Waterloo, NSW, 2017. 

Winners will be chosen by the Editor of ETI on 6 January 1986 and announced in the next possible issue of ETI. Employees of the Federal 
Publishing Company and Rank Electronics, and their direct relatives, are ineligible to enter this competition. Entrants from South Australia 
may enter on a separate piece of paper. 
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Electronics Today's FREE 
Reader Information Service 
This service is designed to make 
it easy for readers to receive 
further information on the 
products and services advertised 
in this issue of Electronics 
Today. 

Look up the name of the 
advertiser in the index at right 
and transfer the code number 
shown to a box on one of the 
tear -out reply -paid response 
cards opposite. To specify a 
particular product, you may need 
to add a code number (eg, 
product code number) shown in 
the advertisement itself. Do this 
for up to six products, if you 
wish. Then fill in the rest of the 
card and drop it in the mail. 

We will direct your enquiries to 
the advertisers concerned so that 
they can send you the 
information you've requested. 
It's easy, avoids cutting up your 
magazine and saves you the 
time and effort of writing letters. 
But remember to fill in the 
complete card, to ensure that 
you get the information you want. 

The cards in this issue must 
reach us before the end of the 
month of publication (ie, the 
month on the cover). 

NOTE: This Advertiser Index and 
Reader Information Service are 
provided as an additional service 
to readers. The publisher cannot 
assume any liability for errors or 
omissions. The absence of a 
code number for any advertiser 
indicates that no further 
information is available for the 
products advertised. 

ADVERTISERS' INDEX 
Advertiser Code Page Number 
Active Electronics 12002 58 
All Electronic Components 12003 83 
Allen Branch Hobbybot robot kit offer 12100 59 
Altech Electronics 12110 92 
Altronics 12004 42,43 
Amtex Electronics 12117 128 
Andrews Communications 12100 17 
Assco 12103 31 
Associated Controls 12099 112 
Audio Dynamics 12101 30 
Audio Engineers 12062 69 
BWD Instruments 12046 82 
Cashmore Sound 12102 30 
Data Parts 12105 51 
Denon Disc offer 12106 52 
Dick Smith Electronics 12012 14,46,47,53, 

103,108,109 
Disco World 12013 129 
Dream Disk 12014 91 
ETI Book Sales 12019 96,97,98 
Electronic World 12039 92 
Elmeasco CRO contest 12112 95 
Elmeasco Instruments 12095 121,124,129 
Emona Instruments 12052 61 
Emtronics 12096 16 
Energy Control 12017 92 
Energy Control offer 12113 102 
Force Electronics 12114 104 
Geoff Wood Electronics 12044 88 
IEI Australia 12051 82 
(mark 12099 16 
Jaycar Electronics 12023 38,39,70,71 
Leisure Imports 12024 31 
Microbee Computer 12005 122,123 
Microtrix 12025 67 
Nashua offer 12111 94 
National 12118 18 
Neotronics 12109 89 
Pacific Electronics 12082 84 
Philips 12027 10,11 
Plessey Components 12116 115 
Prepak Electronics 12029 85 
Preston Electronic Components 12098 92 
Rank Electronics mixer contest 12104 34 
Rod Irving Electronics 12031 25,26,27,28,33 
Rose Music 12032 OBC 
SME Systems 12036 93 
STC-Canon 12038 9 
Scan Audio Pty Ltd 12033 31 
Scientific Devices 12083 84 
Scope 12034 IBC 
Solarex 12115 105 
Sony Australia 12037 4 
Subscriptions offer 12088 99 
Syntec 12089 IFC 
Tecnico Electronics 12108 82 
Truscott 12039 129 
Wireless Institute of Australia 12041 30 
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SIGHT & SOUND NEWS 

Canon 8 mm release 
Competition has begun to hot up for the 8 mm dollar. Canon 
recently released its contender during a press conference 
aboard a boat on Sydney harbour. The unit was well received 

by an enthusiastic press corps who spent a delightful few hours 
swanning about in Style taking home movies of the foreshore 
and each other. 

The Canovision VM-El com- black and white CRT with 300 

pares favourably with the other lines resolution. It's located on a 

runner, Sony's Video 8. It is detachable beam that runs 

about the same weight, margin- across the top of the camera. All 
ally smaller and has a similar lay- in all it's a design that empha- 

out and operating procedure. sises smallness and flexibility, so 

One important difference: the much so that it probably goes too 

Canon has an auto focus facility. far for comfort. I found it hard to 

Canon has been playing up get my eye lined up comfortably 
this difference as a fundamental with the view finder without 
difference in philosophy be- squashing my face against the 

tween Canon and all the other side of the camera body. 

manufacturers, including those Focusing is via an infrared sen- 

who haven't yet released a prod- sor, the transmitter of which is 

uct in this country. Canon is the mounted next to the lens in the 

only optical company among all pistol grip. The signal is received 

the electronic giants. It claims back through the lens and fil- 
this has given it the edge in de- tered out of the optical system 

signing the optical system, and via a prism. An infrared detector 
also allowed it to develop a bet- then sends a signal to the focus - 

ter, more natural colour. ing computer which controls a 

Certainly the optical system is motor to wind the lens into 
something to write home about. focus. It seems that .the system 

Centre stage is an f1.2 lens with looks at about the middle ten per 

power zoom between 8.4 mm cent of the screen for its informa - 
and 51 mm. If you're a 35 mm tion, so in order to bring some - 

camera owner, multiply by four thing into focus it's only neces- 

to get an idea of what these num- sary to bring it into centre 

bers mean in terms of frame size. screen. There is a manual over - 
Zooming can be carried out ride if you want to do something 
manually or via a rocker switch arty with the focus. 
on the hand grip. This is signifi- There is also an override fac- 

cant because it's the only func- ility on the iris control, as well as 

don on the lens that is necessary front light and back light 
to operate. Everything else is switches that open and close it 
fully automatic. one stop. Special care has been 

The viewfinder uses a 0.7 inch taken to maximise the speed of 

r 

the lens in order to achieve good 
low light performance. In fact it 
can shoot as low as 19 lux, ac- 
cording to Canon. Canon be- 
lieves low light performance is 

exceptionally important in a 

home movie system, because 
one of the primary applications 
is to record events inside a home, 
without the benefit of proper 
lighting. 

Canon has chosen to remain 
with a picture tube, instead of a 

charge coupled device as other 
manufacturers have done. The 
company's reasoning is that the 
CCDs are simply not yet de- 
veloped enough to warrant their 
inclusion, although there ap- 
peared to be a belief that the 
CCD is the technology of the 
future. 

Playback is via a TV plugged 
into the back of the camera. It is 

exceptionally simple. The rf 
modulator also comes with a 

charging unit so that the on- 
board battery is charged up at 
the same time as the tape is 
played back. Other power sup- 
plies include car adaptors and a 

mains unit for long indoor ses- 

sions. 
Canon intends to sell the unit 

through traditional photo- 
graphic outlets, rather than elec- 
tronic stores. This reflects the 
company's marketing philoso- 
phy, which is that the unit is a re- 
placement for 8 mm film cam- 
eras, not for' -inch tape systems 
like Beta and VHS. 

All in all it's an excellent little 
system, that should do well on 
the Australian market. I would 
have liked it even more if the 
eyepiece had been easier to use. - Jon Fairall 

Yamaha car audio 
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The Yamaha car audio range 
has been launched with four 
radio cassette players, four 
power amplifiers, two graphic 
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equalisers, eleven sets of speak- 
ers and a car compact disc 
player. 

Each radio cassette combina- 

tion provides the ability to 'add 
to' at ,a later stage without hav- 
ing to change the basis of the 
system at all. This is done by the 
incorporation of pre -amplified 
outputs as well as an inbuilt 
power amplifier. Consequently, 
consumers can purchase a cas- 
sette radio and high perform- 
ance speakers, later adding 
graphic equaliser or power 
amplifier. 

Features like auto reverse, 
separate bass and treble, seek/ 
scan radio tuning, Dolby noise 
reduction, and music search are 
standard on all but the base 

radio cassette player. Added to 
this, of the eleven pairs of 
speakers, nine are water and 
weather proof. 

Yamaha's car CD player, the 
YCD1000, can be utilised in a 

Yamaha system as well as with 
other brands on the market that 
have pre out facilities. The 
YCD1000 is DIN size and can be 

dash mounted. 
Prices start at around $400 for 

a radio cassette player and $59 
for a pair of speakers. Ampli- 
fiers will commence at around 
$99. 



BRIEFS 

JVC cassette decks 
JVC has developed two new cassette deck models, the TD- 
W10A and the TD-W20A. The TD-W10A has ANRS/Dolby 
B noise reduction and features metal tape compatibility. The 
TD-W20A incorporates double speed dubbing, the Dolby 
B/C noise reduction system, metal tape compatibility and 
stereo microphone jacks. 

High flying car unit 
Sonic International has recently released the Concord HPL 
518 AM/FM car radio/cassette with auto reverse, digital tun- 
ing with automatic scanning, FM noise reduction, Dolby noise 
reduction, dc servo tape drive, metal tape facility and sepa- 
rate bass/treble/fader. 

Dual receiver 
Dual's latest product is the CR1320, a 2 x 40 watt receiver 
with a quartz synthesised tuner, digital frequency readout, 
auto scan, and a 7 x 7 station memory. It also includes facili- 
ties for connection of compact disc or two tape recorders with 
direct tape to tape dubbing. 

AM/FM stereo tuner 
The Carver TX -2 AM/FM stereo tuner with asymmetrical 
charge coupled FM detector needs only five microvolts in FM 
signal at its antenna terminal to provide full 50 dB quieting, 
full stereo separation and full frequency response (20 Hz to 
15 kHz ±1.5 dB). With its dark pewter -finish anodised alu- 
minium face plate, the TX -2 is compatible with the Carver 
M -200t 120 watt per channel magnetic field power amplifier 
and the Carver C-2 Pre -amplifier. 

Midi component system 
Sanyo Australia's W-10 is a midi component system with an 
AM/FM stereo receiver, double cassette deck, belt drive turn- 

table and flat base reflex speaker. The double cassette deck 
features continuous play from Tape 1 to Tape 2 and back to 
Tape 1. 

Moving coil transformer 
The Carver MCt matches the low signal output of a moving 
coil phono cartridge to the desired input sensitivity of a re- 
ceiver or pre -amplifier. Mu -metal shielded nickel steel alloy 
laminations ensure freedom from saturation in bass frequen- 
cies and minimise sensitivity from radiated signals from other 
equipment. 

AM/FM car stereo cassette 
The model FT -522M has been added to Sanyo's Hi-Fisound 
series of products which provide 25 watts per channel. Fea- 
tures include metal tape play capability, a tape jamming pro- 
tector and built-in auto reverse function. FT532M comes with 
an automatic music select system that automatically finds and 
plays a chosen song by sensing the gaps between songs on a 
tape. 

Car cassette tuners 
The YCT-450 cassette player, in Yamaha's `Maximum Recep- 
tion' MR Series, features Dolby B and C noise reduction, 
metal/chrome compatibility and auto reverse. The tuner is de- 
signed to reinforce weak signals as well as to handle exces- 
sively strong signals. 

Rank distributes Onkyo products 
Rank Electronics has made an agreement to distribute Onkyo 
audio products in Australia. Onkyo's range of consumer elec- 
tronic products includes the `Integra' series of hi-fi audio com- 
ponents, plus a range of audio systems. 

CD cleaning system 
The Nagaoka CD Cleaning System consists of a special liquid 
formula, a lamb's leather pad and a special cleaning brush. 
The manufacturer claims it removes contaminants such as fin- 
gerprints, liquids, tobacco, smoke, dirt and dust easily and 
effectively. 

Sanyo adds CD player 
The Sanyo CP-667 has a hori- 
zontal -slide front loading system 
with all the soft push controls, 
including the open and close 
function, actuated by micro- 
computer. To help prevent dam- 
age to the player and discs, in- 
correctly loaded discs are auto- 
matically ejected. 

Users can listen to up to 16 se- 
lections with the CP-667's pro- 
grammable auto search system. 

Other control functions include 
pause, access, reset and repeat 
keys. 

A memory touch control will 
program the compact disc player 
with your favourite sequence of 
songs. The track number and 
index is shown by a multi display 
fluorescent indicator. 

Sanyo's CP-667 comes in sil- 
ver or black and costs around 
$429 RRP. 

Mechanics improved for 
phono cartridge 
Audio Engineers has announced 
the release of the Ultra series, a 
new up-market range of phono 
cartridges. According to Audio 
Engineers, Shure has improved 
the performance of the car- 
tridges by concentrating on the 
mechanics of mounting. 

A broader top on the car- 
tridge body is designed for bet- 
ter contact with the tonearm 
headshell. This mounting ar- 
rangement and special headshell 
bolts are said to significantly im- 
prove sound quality by eliminat- 
ing all resonances. 

Tannoy speakers for hi-fi 
The British -made Tannoy loud- 
speakers are now available 
through specialist hi-fi retailers. 

Tannoy is known for its devel- 
opment of the 'dual concentric 
loudspeakers' and for loud- 
speakers used by recording 
studios. 

The loudspeakers will be dis- 
tributed through the dealership 

network of Rank Electronics. 
Andrew Harrisson, general 
manager of Rank Electronics' 
Audio Division, said the active 
promotion of Tannoy speakers 
to the general consumer market 
was in response to the growing 
audio sophistication of this 
sector. 
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XMAS TIME IS KIT GIVING TIME 
(to yourself that is...) 

Join the Compact Disc 
Owners Club - ring (02) 
747 1888 or call In to 
one of our stores for 

details. 

NEW KITS FROM 
JAYCAR 

The big news this month Is from Electronics Australia. 
They announce 2 major projects In their December 
issue. 
The fast project is the world beating AM stereo/FM 
stereo fully synthesised HI Fi tuner. The staff of EA 
have designed a tuner which they believe has no 
peer. Nothing from Japan. Europe or the USA can 
beat a. Because of the complexity, this project will 
run over several months. 
Jaycar as usual will be providing a full kit of this 
project. It will include a fully punched chassis with all 
original components. We have not finalised costing 
yet BUT save your pennies! You won't believe the 
sound once you have bulk it. 
Project No 2 s a fully functioning 5 axis robot arm 
with substantial and payload capability. This robot 
features a unique construction matenal blank 
printed circuit board!! All axes are precision servo - 
controlled and a considerable amount of software is 
provided. Truly an exciting and world dass project! 
Also of note is the Dave Tilibrook designed altra, 
fidelity preamp. Jaycar will have a fug kit of this one 
tool 

* r NEW *fir 
Motor/Gearbox Kit 

This fantastic new kit enables you to produce a shall 
speed between 3 and 2.000 RPM! 
It uses a small DC motor with a'modular' gearbox 
attached. You are supplied with gear wheels, spacers 
etc to configure your gearbox to almost any speed 
withal the 3.2000 RPM range. Measures only 48(H) 
x 25(W) x 37(D)mm (not Including output shaft) 
Cat. YX-2600 

ONLY $14.95 
., 

. 11!! 
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* NEW *fir 
300 WATT INVERTER 

WITH AUTO START 
NOTA KIT - BUILT, TESTED & 

GUARANTEED 
This is the built version of the 'Electronics Australia" 
September 1985 project! 
Just think how handy ft would be to have 240 volts AC 
mains power when camping. or for your boat or 
caravan - well this brilliant new design is the answer. 

Super compact - tough ABS case Uses high 
efficiency torotd transformer which keeps the weight 
down battery drain and heat dissipation Auto 
start draws power from your battery on when appliance 
is plugged in and 'tamed on' I e. battery can be left 
permanently connected Thermal overload 
automaticaly shuts down if/when output stage Is 
overheated (through high ambient temperature and 
high load or combination thereof- automatic reset 
Cunent regulated mvener ensures the unit is being 
used within designed overload limas Current 
overload unit self limits LED indicates overload 
condition. 

COMPLETE KIT VERSION 
Cat. KA-1610 

ONLY $ 199.00 
FULLY BI ILT & TESTED 

Cat. MI.5000 

ONLY $249.00 
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OTHER POPULAR KITS 
Please excuse the lack of photographs - not 
enough space. 

Electronics Australia 
Popular Kits * Playmaster Series II 

200W MOSPET Amp 
Cat. KA.1500 
Fully integrated amp kit. No compromise type design 
A classic. 

ONLY $439.00 
Car Booster Am EA August 
1985 -This brute gives you 2 a SOW RMS in your car! 
Cat. KA-1600 

ONLY $179.00 
300 WATT Inverter 
(New Design) Ref: EA September 
1985 - New rugged project featuring high Impact 
plastic case, double power outlets, auto start up. easy 
construction and lower cost than old model. 
Cat. KA-1610 

ONLY $199.00 
8 0~r Bur!~ Alarm 
Ref: EA January/February 1-85 - the TOTALLY 
PROFESSIONAL alarm for the concerned house- 
holder. Very comprehensive. 
Cat. KA-1580 

ONLY $149.00 
"PEST OFF" Ultrasonic 
Pest Reveller EA November 
1985 - A mozzre season special See last months EA 
for more information. 
Cat. KA-1620 

ONLY $39.95 
Bench Type Digital 
capacitance Meter - Ref: 
EA August 1985 measure from 1pF to 99.9uF with 
this handy piece of equipment. 
Cat. KA-1595 

ONLY $ 79.95 

INFRA RED MOVEMENT 
DETECTOR The infra red or IR detector 
for short, falls into the Black Magic category. It 
basically is a high gain passive tuned receiver of a 

particular IR band The heart of the unit consists of a , 

high gain lens (antenna?) which has a "Commutated 
field of view. Its reception pattern is comb Itke. but 
highly tuned to the IR wavelength of human bodies 

n a human passes within proximity of the pickup 
area, the lens will selectively pick up IR radiation and 
then rot- Movement across the pickup area will result 
In a series of pubes sent to a detector circuit. 
IR detectors are very reliable as they do not transmit 
and will not respond to non heat radiating objects 
Curtains, foe example, can wave about without trip- 
ping the alarm Even the cat is unlikely to trip the um IITURli: 

I2V DC powered 
Small 77mm x 62mm x 51mm 
Double sensor 
Computerised OC to lower failure rate 
Bulk -in test lamp 
Alarm output SPST 3(N DC to IA 
NO or NC terminations 

Cat. LA -5017 
SAVE $20.00 

ONLY $89.00 ea 

P 

ILECTRONICS TODAY 
INTERNATIONAL 

ETI 5000 Serles Amps 
Still without doubt our most popular Hi Fi amp kits 
ever! You KNOW that you always wanted the best. 
Now that it's Xmas time why not shout yourself a 

system on your Bankcard? 

ET16WD M011(0i) - Ref: May 1985. 
One of the most popular Ell kits for years. 300 Baud. 
built to Telecom specs, and very low cosh 
Cat KE-4695 

ONLY $149.00 
ETI 1404 4 Input Mixer 
Ref: July 1985 - Jaycar's SHORT FORM kit now 
includes the Cannon connectors at no extra cost. 
Cat. KE-4700 

$99.00 A Bargain?! 
ETI 341 Electronic 
Jumper Leads - A nifty and easy 
way to recharge a flat battery in a car without lifting 
the bonnet! 
Cat KE-4703 

ONLY $39.95 
ETI 698 Microbee 
Mailer - Ref: July 1985 A handy addition 
to the 'Bee if you are Into communication. 
Cat. KE-4696 

ONLY $23.95 
ETI 342 Pulse Shaped 
Discharge Ignition 
Ref: April 1984 Hellbent design A must for high 
performance ignition enthusiasts. Can be Hall 
Triggered. Complete kit. 
Cat KE-4690 

ONLY $79.50 
ETI 675 RS -232 to 
Centronics Interface 
One of our most consistently popular kits. 
Cat KE-4666 

ONLY $29.95 

AUSTRALIAN 
ELECTRONICS 

MONTHLY KITS 
AGM 3500 
'The 4lstening Post' 
Ref July 1985 Decode all that info on your short 
wave radio to show Morse code. RTTY, Weather 
maps arc. Wonderful! (A personal computer is 
required). 
Cat KM -3015 

$29.50 Very Popular 
AEM 6500 60/120W 
Utility Mosfet Amp 
Modules designed by David Tilibrook. Brilliant 
performance 60W or 120W versions. 
Cat. KM -3010 (60W1 

ONLY $49150 
Cat KM -3012 (120W) 

ONLY $65.00 
AEM 8500 Courtesy 
Light Extender 
Ref: November 1985 Fn this to your car and your 
cabin light will stay on for a specified period -just like 
the very expensive cars? 
Cat KM -3025 

ONLY $8.95 
AEM 9500 Beat 
Triggered Strobe 
Dance tote tnbeat flash or the strobe or operate it in 
conventional fashion! 
Complete kit. 
Cat. KM -3018 

ONLY $ 59.00 
Jaycar also carries dozens of 

other EA kits - just ask!! 

MAIL ORDER HOTLINE 
(02) 747 1888 

I 
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* rNEW r* 
HANDSFRGE 

TELEPHONE ADAPTOR 
Ref EA November 1985 

Jaycar now has stocks of this superbly designed 
project. Call in and check h out nowt Note: this unit is 
ORIGINAL to the design. 
Cat. KA-1640 

ONLY $79.00 
rn 

Mi -F -e A3 -a.k kr. 

OPEN THURS NIGHT 'TILL 
8.30 p.m. 

YORK ST. CITY 
HURSTWILLE 

CARLINGFORD 
BRISBANE 

AEM 6010 ULTRA 
FIDELITY PREAMP 

Ref. Australian Electronics Monthly 
As we write this kit is nearing completion By the time 
that you read this we will have the full kit price. Call in 
or mng us for further details. 

Steam Sound 
Simulator 
Ref FA December 1984 
Budd this realistic steam sound simulator foe your 
model train layout. It features an infrared optical 
switch to synchronise the "chuffs" to the wheel 
rotation Like the KA 1561, it picks up the power from 
the railway tracks All specified components supplied 
including 32 ohm headphone type transducer. 
Cat KÁ562 

$17.95 

48, 

"RAILMASTGR" 
Pulse -Power Train 

Controller 
Ref EA September 1984 
This is a state of -the -art tram controller offering 
tremendous features 
* Variable simulated Inertia 
* Full shun circuit protection including both audible 

and visual indicators * Power and track monitoring indicators * Adequate power for double and triple heading 
locos 

* Fixed 12V DC and 15V AC power for lighting and 
accessories 

* Optional walk -around throttle 

The Jaycar kit includes realistic Scdchcal front panel 
and the special console case only available from us, 
The Wge paddle switches have been specialty imported 
Just for this kit. We believe that you will be delighted 
with this unit 
Cat KA 1560 $89.95 
Or tono/ ~Ai Around 
Controller Cat KA 1559 

OOZY *9.95 
Diesel Sound 
Simulator 
Ref Ea November 1984 
This project mounts inside a model train (Le goods 
wagon) and produces a noise similar to a diesel 
locomothe. The 'speed varies according to the 
throttle action for added realism. All listed pars 
provided 
Cat KA-1561 

$19.95 



HOW APPROPRIATE - FOR YOU" 
"V/FA" 8" 2 WAY 

SPEAKER KITS 
See AEM magazine in August TWILL -19R DSSTG cat R-2020 $59.95 ea $1 f 9/pair 

0001,1LA2 P2I WO Cat. CW-2132 
$149 ea $198/pair 

CROSSOVER NETWORK 
Not a kit, now a factory bulk precision unit. 
Cat CX-2630 

$69.95 ea $ !39/pair 
TOTAL PRICE $551.90 

SPECIAL PACKAGE 
PRICE $499 

SAVE $58.9011 

5 

REVOLVING LIGHT 
DEACON 

Cat. LA510e 

ONLY $38.50 
This is the REAL THING A true motor driven revolving 
BEACON with automottve.type I2V lamp 
Ideal for tow trucks and other emergency vehicles as 
well as burglar alarms etc. 

T 

, 

/ 

UV EPROM ERASER 
Erase your EPROMs quickly and safely. This unit is the cost-effective 
solution to your problems. It will erase up to 9 x 24 pin devices in 
complete safety. in about 40 minutes for 9 chips (less for less claps). 

Erase up to 9 chips at a time 
Chip drawer has conductive foam pad 
Mains powered 
High UV intensity at chip surface 
ensures thorough erase 
Engineered to prevent UV exposure 
Long life UV tube 
Dimensions 217 x 80 x 68mm 
Weight 670 grams 

Cat XE-4950 

ONLY 
$99.50 

"QUARTZ KIT" set of 6 LCD watches 
Cat. XW-0270 

ONLY $14.95 
This is once again an deal childrens gift 6 separate 
cases are supplied to maintain the childs Interest. 
The watch module Itself snaps into the case This 
module is actually Japanese made and Is of high 
quality. 

ELECTRONIC 
TELEPHONE 
DIRECTORY 

Cat YT6500 

ONLY $59.95 
Firstly. it must be emphasised that this is a very high 
quality product. * It can store up to 64 separate telephone numbers 
or other numbers. * It Is a clock (an excellent travel clock In fact). * It has an alarm in the clock function * It Is a full function calculator * It is supplied with a quality Dralon pouch. * It uses readily available AAA batteries. 
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QUARTZ ALARM CLOCK 
Cat. XC-01l4 

ONLY $9.95 
This style of dock has been around for some time 
now but now at a very low price 
Note the special cradle that allows you to wall mount 
the clock and remove it when necessary. 

* NEW *fir 
TELEPHONE CALL 

DI VERTER 
Cat. YT 6505 

ONLY $159.00 
This piece of equipment enables you to REROUTE 
that important telephone call to ANOTHER LOCATION 
unbeknownst to the caller! 
A more satisfactory solution In many ways than a 
complicated telephone answering machine 

T LIEU 

- 000 _ ooa l 

OPEN THURSNIGHT TILL 
9.30 p.m. 

YORK ST. CITY 
HURSTVKLE 

CARLINGFORD 
BRISBANE 

net . r ai nn a Hands -Free 10 Memory 
Desk/Wail Telephone 

Loud and dear fully duplex hands free 2 way 
speaker 10 direct access memories Telephone 
line powered Unauthorised call restriction lock 
(optional) Adjustable volume control switch on 
handset Adjustable speaker volume control 
Privacy mat mg button Ringer HI Lo control Ten 
18 digit memones plus one 22 digit last number 
redid Wall mounting or table use Programmable 
PABX pause. 
Cat. 11.7092 
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ULTRA SLIM QUARTZ 
Cat. XW-0310 

ONLY $8.95 
This ultra thin watch is a copy of the latest "high 
fashion" watches from Japan Note the triangu ae 
yellow function change button on the face of the 
watch not the small ddPcult to operate button 
normally found on the side 

Quartz Stop Watch 
Cat. XW-0380 

ONLY $16.95 
Attractive all weather watch with all stopwatch 
functions as well as 5 function watch (i.e. day, date 
etc) Note the generous length bel ted lanyard. Very 
easy to use 

KID'S LCD NOVELTY V 
GAMES 

hall" 
'Tom's Adventure" 

House" 

Cat Xr-I500 "Mers 
Cat. XT -1501 
Cat. XT -1502 "Coffee 
Cat. XT -1503 "Home Sweet Home" 
Cat XT -1504 Nursery" 

ALL PRICED AT 
$ 15.95 each 

Very popular when they were retailing last Christmas 
at 534 40. Now they are at a much more realistic 
price. Ideal Xmas gift for 48 year olds - batteries 
included. 

"CALLMASTER" 
S Telephone Answering 

Machines 
Two models available: both Telecom Approved 
(Telecom Permit C81-1618) and Electricity 

"Authority approved (Certificate C52029N) Dual 
cassettes Once only outgoing recorded announce- 
ment. You can play back the messages on any 
cassette player Including your car Large incoming 
message capacity - up to ISO messages on a C60 
(12 seconds average call) Easy change of outgotng 
message Callmaster stops at end of incoming 
message Eliminates blank spots on the tape 
Precision and quality Japanese made. Need we say 
more, 12 months warranty 
Cat YT -7010 

STANDARD TA100 
$245.00 

Cat 17-7020 
REMOTE CONTROL VERSION 
(all the features of the TA100 plus remote control) 

ONLY $319.00 
OPEN SATURDAY 

'TILL 4 p.m. 
ONLY $175.00 ALL STORES 

SYDNEY: 117 York Street. Tel (02) 267 1614 
CARLINGFORD: Cnr. Carling/ford & Pennant Hdh Road Tel (02) 872 4444 
CONCORD: 115/117 Panamana Road Tel 102) 745 3077 
NURSTVILLE: 121 Forest Road TºI (02) 570 7000 
GORE HILL 188/192 Pacific Highway ,(Cnr Bellevue Avenue) Tel. (02) 439 4799 

QUEENSLAND RURANDA 144 Logan Road Tel (07) 393 0777 
MAIL ORDERS: P.O. Boa 185. CONCORD 2137 
HEAD OFFICE: 115-117 Parramatta Road. CONCORD 2137 

Tel: (02) 747 2022 Telex: 72293 
SHOP HOURS POSY& PACKING 

S5 59 99 52 00 
510.52499 5375 
525. 949 99 _ 5450 
550-599 99 __ 5650 

5198 _ _ $800 
Oar, 5199 $1000 

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY $1350 

NUM. 
SHOWROOMS 

Carlingrord, Hursrvdle Gore Hill. Brisbane 
Mon fn 9am 5 30pm 

Sydney8 
30am 

and 5Cmrd 
See Boa for other shop hours 

VISA 

MAIL ORDER VIA 
YOUR PHONE 



EQUIPMENT REVIEW 

THE RANGE OF THE 
SCOPE 

Gould 1421 CRO 
Or the scope of the range? It's certainly a contender. This 
review describes the functions and features of the Gould 1421 

digital storage oscilloscope - and might sort things out. 

IN THE ETI lab recently a situation arose 
which required the measurement of some 
fast transient current waveforms and switch - 
on voltage characteristics of a particular cir- 
cuit. A quick call to Elmeasco soon pro- 
duced one of the new series of Gould digital 
storage CROs, the 1421. So while using it to 
make the necessary measurements I took 
the opportunity to have a quick play around 
with the unit and see what it could do. 

The unit is a 20 MHz dual channel scope 
with digital storage capability on both chan- 
nels. The two channels are identical except 
for a signal invert facility on channel 2. 
Physically, the unit is compact (140 x 305 x 

4.60 mm) and logically set out. An 8 x 10 cm 
rectangular screen occupies the left -half of 
the front panel and under this are the IN- 
TENSITY and FOCUS controls. The IN- 
TENSITY control also acts as the power 
switch. The right half of the front panel con- 
tains the remaining controls and the input 
BNC sockets. 

All the familiar CRO controls are there. 
The sensitivity is switchable from 2 mV to 
10 V per division on both channels in the 
familiar 1-2-5 sequence and is continuously 
variable within each range using the VAR 
control. With the VAR control set fully 
clockwise (an indent pot lets you know 
when you're there) the channels are in their 
calibrated positions. 

The timebase covers the range 0.5 µs to 
0.2 s per division in a 1-2-5 sequence and a 
button to the right of the timebase control 
allows this to be extended to 50 s per divi- 
sion when the sampling mode is being used. 
This extension of the timebase allows rela- 
tively long transients to be examined and 
could be handy for measuring thermal drifts 
or long time constant transients. 

The top right-hand corner of the unit con- 
tains two rows of six pushbuttons. The top 
row contains the NORM/STORE switch to 

select either normal mode, in which the unit 
acts as a real time analogue scope, or stor- 
age mode. The remaining buttons in this 
row are only used in storage mode and will 
be discussed later. 

The second row of buttons controls the 
trigger action and includes buttons for 
NORMAI/AUDIO, CH1, CH2, ac, dc, + 
and -. Pressing the CHI and CH2 buttons 
simultaneously selects the external trigger 
and pressing the ac and dc buttons together 
allows the CRO to. be triggered from a 1 V 
signal. This 1 V coupling consists of an ac- 
tive sync separator with line/frame selected 
by the timebase switch between 50 and 
100 µs/div. 

To the left of these rows of buttons are 
two controls for altering the vertical trace 
position for each channel. Directly below 
this are the two VAR controls which vary 
the vertical sensitivity. While using it, I 

found that I was constantly reaching for the 
VAR control each time I wanted to change 
the trace position; this might have been a 
fault of the layout or just that I'm too used 
to my old CRO, which has the vertical posi- 
tion pots directly above the sensitivity. 

Between the two VAR controls is the 
mode selector which allows the choice be- 
tween x -y, CHI, DUAL, CH2 and ADD. 
An invert switch is provided on channel 2 so 
that waveform distortion comparisons can 
be made in the ADD mode. When in 
DUAL mode alternate or chop mode is au- 
tomatically selected depending on the time - 
base setting. At settings between 0.2 ms 
and 0.5 p.s/div the alternate mode is used. 
At the slower sweep ranges the signals are 
displayed in chop mode with a chopping fre- 
quency of about 500 kHz. 

Digital facilities 
Obviously, the main attraction of this 

particular CRO is its digital storage capabil- 

ities. In STORE mode (selected by a push- 
button on the front panel) the CRO be- 
comes a waveform sampling and storage 
unit, and in this mode it can be used in sev- 
eral ways. 

The row of buttons in the top left-hand 
corner can be used to select the various data 
collection and display options available. In- 
coming signals are sent through an 8 -bit 
analogue -to -digital converter (ADC) and 
sampled into a 1024 x 8 -bit memory store. 
The sampling speed is dependent on the 
timebase setting and has a maximum fre- 
quency of 2 MHz. As those of you who 
have heard the name Nyquist will know, 
this means that, in a one shot sampling 
situation, the signal being sampled would 
have to contain only frequency components 
below 1 MHz. This limits the minimum 
time for fast transients to greater than 1µs. 
For repetitive waveforms with a frequency 
greater than 1 MHz the CRO uses a repeti- 
tive sampling technique to generate a repre- 
sentation of the waveform. 

In the unit's continuous acquisition mode 
(selected by the RELEASE button) data 
are continuously fed to the memory and can 
be either continuously fed to the display 
(ROLL mode), which gives a view analo- 
gous to that of looking at the output of a 
chart recorder, or displayed on receipt of a 
trigger as in a conventional CRO (RE- 
FRESH mode). This has the advantage of 
giving very low timebase operation with a 
flicker free display. 

A single shot,mode is also available which 
allows the scope to display one-off tran- 
sients. This is initialised with an ARM but- 
ton. An LED on the left-hand side of the 
front panel flashes to indicate that the CRO 
is ready to receive a trigger. Once triggered 
the CRO will sample the waveform over 
one horizontal sweep and display it until the 
ARM button is pressed once again. 
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Robert Irwin 

The plot 
One useful feature of the 1421 is the 

facility to interface with an x -y plotter. In 
any of the store modes the screen can be 
`frozen' by depressing one of the HOLD 
buttons. Both channels can be frozen or just 
channel 2. The displayed waveforms can 
then be plotted using the PLOT1 or PLOT2 
pushbuttons. The interface to the plotter is 
on the rear of the unit and consists of two 
4 mm sockets which fit banana type plugs. 

The output voltage has an amplitude of 
100 mV/div. There is also a PEN LIFT out- 
put which gives a TTL compatible signal to 
indicate the start and end of the plot. 

Also featured on the front panel is a 'cali- 
brator pin'. This pin is an output which pro- 
vides a 1 V 2% square wave at a frequency 
of 1 kHz and can be used to check the sensi- 
tivity of the instrument or to set any particu- 
lar calibrated sensitivity. 

The horizontal trace can he rotated by a 
recessed trimpot accessed from the front 
panel. Two more recessed trimpots can be 
accessed to adjust the balance on each 
channel. 

In conclusion 
In the short time I used the unit I was im- 

pressed with its easy operation and versatili- 
ty. Although only borrowed for one particu- 
lar need, the 1421 soon became a popular 
piece of equipment in the lab. With a price 
tag around the $3500 mark this CRO should 
be quite a popular unit. That sort of money 
may seem a little extravagant compared to 
the cost of normal analogue units but the 
added flexibility of the digital facilities of- 
fered makes this CRO the sort of invest- 
ment that you are not likely to regret. The 
1421 is only one is a series of digital CROs 
manufactured by Gould. For more informa- 
tion contact Elmeasco, 15 McDonald St, 
Mortlake, NSW 2137. 
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GOULD 1421 SPECIFICATIONS 

Bandwidth (-3 dB): 

Sensitivity' 
Accuracy: 
Sweep rate 

normal mode: 
store mode: 

Input impedance: 
Max input: 
Trigger source: 
Sensitivity 

internal: 

external: 

Input Impedance: 
Input protection: 
Digital facilities 

store size: 
resolution: 
sample rate: 

Plotting facilities 
y output: 
x output: 
output impedance: 

Operating temp: 
Dimensions: 
Weight: 

dc to 20 MHz 
(2 Hz to 20 MHz on ac) 
2 mV/div to 10 V/div In a 1-2-5 sequence (cont variable within each range) 
3% 

0.5 µs/div to 0.2 s/div in 1-2-5 sequence 
0.5 µs/div to 50 s/div In 1-2-5 sequence (cont variable in both modes): 

Note - x10 pushbutton gives fastest speed of 50 ns/div 
1M /28 pF 
400 Vdc or peak ac 
Ch1, Ch2 or external 

dc 0.3 div to 2 MHz 
1 div to 20 MHz 

ac 0.3 div 10 Hz to 2 MHz 
1 div 4 Hz to 20 MHz 

dc150mVto2MHz 
600 mV to 20 MHz 

ac 150 mV 10 Hz to 2 MHz 
600 mV 4 Hz to 20 MHz 

100k/10 pF 
250 Vdc or peak ac 

1024 x 8 -bits per channel 
vertical 30 steps/div; horizontal 100 samples/div 
2 MHz @ 0.5 µs reducing in proportion to timebase 

amplitude 100 mV/div 
amplitude 100 mV/div 
100R 
0° to 50°C 
140 x 305 x 460 mm 
6 kg approx 
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Were $12.00 
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e'll pay You $5 Cash! 
* Product Quality * Speediest Delivery in Australia 

Careful you * Friendly, technical advice when you require it. 

If Careful Packaging 
If we fail you may return your purchase to us for a full refund *Plus $5 for your trouble. 

* Less Transport Costs. 

EGAD 
2N3055's 
From 590 

NOW $9.90 
.10Up $8.90 

0 240V Mains Power From Your 12V Battery 

CC 
300 Watt Inverter with Auto Start 

Look 
At Thas 
Superb 
Quality 
Nicad's 
From an 

Incredible 

1-9 534 o $2.20 
10-99 1%9 

Ol0 
$1.80 

100 plus 50 $1.50ea 
1Cat S 5020 

Solar Energy Kit 
Natty Solar Kit-Solar cell converts 
sunlight to electrical energy which in 
turn drives motor/propeller. Includes 
fantastic little booklet on Solar 
experimentation. Just the shot for 
school profecfa. Fro. enrgy from 
the sun. Educational - Greet Fun. 

ttlatttr wsp 
limn.- rt. ,00uro :s.... 

1-9 I " 890 
10-24 `; / 790 
25-9914 690 
100 Up 590 

Premium Quality 
Famous PECOR Brand 

VHS VIDEO TAPE 
EXCELLENCE 

We've tested the 
11 lot - Well how +. does ME stack 

up? - in a word 
superb - Forget all 

about paying a 
premium for BASF 
or TDK-Altronics 

possitively guarantee 

E-18 
lour new ME Metallic is 

pi¿ equal to the very best - 
8 and that goes for 

mechanical 
METALLIC construction as well 

as picture quality! 

Limited Stocks 
Cat 

A 9330 

(See EA Sept:85) 
Just think how handy it would be to have 240 Volt AC Mains Power when Camping, or 

Q for your Boat or C Well this brilliant new design from Leo Simpson end the 
design Team et Electronics Australia Is the answer. 

O 

A p960 

On(Y 

$12.50 

A Great XmasKldfs 
Ideal for the 

.f+, 12180V ~VA R1v!:a1Ea 

I 
Auto Start draws power from your battery only when appliance is plugged in and 

"turned on" i.e. battery can be left permanently connected if desired Thermal Over 
Load Current Regulated Current Overload 

Complete Kit K 6752 
Fully Built and Tested K 6754 $249.00 a 
Treat yourself to the Greatest thing to happen to AM In 60 years 

AM Stereo Sensation 
* Am Stereo * FM Stereo * Auto Reverse Tape Deck 

we __ Delightful AM Stereo is now 
yours for an unbelievable I. 
price. This Top Quality 

m roe. ' 1 Roadsound RCR 760 Stereo 
AM and FM Receiver boasts 8 . 

watts per channel and high 

Amazing Price $189.00 Metal Compatibility)ade 
Auto tape 

9122 

BICYCLE COMPUTER 
INCREDIBLE 12 FUNCTION 

For a 
I seed 

superbly accurate computer provides every activity 

readout the enthusiast cyclist s ever likely to require.Cat No. D 2050 

U9311)-`etr =1 
n 1 

Instantaneous.Average 
& Peak 

Speed Readouts. It Measures Calories 

Used per Trip. * Measures Distance. * 

Clock. Stopwatch and tourney time 

(Whilst Mobile)* Mlles or Kilometres * 

pacer Tone and Performance Monitor 
oitor 

* Dual Display EasyRemoval 
Security * Fits to Bike in minutes. 

Famous PRO 2 
Mylar Stereo 
Phones with 

DynamIc Mic. 
Sim y Brilliant Mylar Stereo 
headset and Dynamic Mic 
conbinatlon. Phones 30- 
18KHz 28 Ohms, 6.5mm 
Stereo Jack Max. Input 
400mm Mlc. -84db, 600 ohms, 
6.5mm Mono Jack. 

Solar 
Battery Charger 

Charges up to AA Nicada n approx. 
10 - 12 Hours Sunlight 

r 

i.. 

$199.00 

fewdollars more than a digits speedo this 

Great 
New Product 

From Altronlcs 
A 0230 

Í 

w 

v12a50 

Cat 
C 9050 
$29.50 

unn--" 

. rtIodule 
.4V 450MA 

Series or parallel to obtain desired 
Jower configuration. (includes 
oiner strap for this purpose) 
Cat A 0210 - 

$4.50," ' 
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Price Break through 
Solar Cell Array 

18V @ 7 Watt 

Brilliant New Solar Array at an amazing 
price. Yes, for less than $90 we now 
have just the handiest Solar Modules 
available. Superb for Powering or 
Charging 12-15 Volt circuits Now 
there s no excuse for that flat Car, Boat 
or Caravan Battery. Solar Cells are 
fixed to a fibre board, front covered with 
tough EPS and rivetted into stainless 
steel frame. Cat A 0220. 

Amazing 
Price Break Through 

$89.95 

- -! ..... . - _. a :.!..ICS TOLL FREE 008 999 007 
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STATE OF THE ART TOROID POWER TRANSFORMERS 
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For the same price as your 
common garden heavy, bulky, 
buzzing iron (any old 
iron at that!) transformer you can 
now design in a superb Torpid 
Power Transformer from 
Altronics. 
Why a Torpid? 

Smaller size and weight to meet modern 
Sli elecln 

induced Low electrically induced noise demanded by 
Compact equipment. 
High efficiency enabling conservative rating 
whilst maintaining size advantages. 

Lower operating temperature. 
Simple, quick single bolt mounting. 

Cat No. Sec V VA Ea. 10Up 
M 3050 12V + 12V 160W 45.00 43.50 
M 3060 25V + 25V 160W 45.00 43.50 
M 3065 30V + 30V 160W 45.00 43.50 
M 3070 35V + 35V 160W 45.00 43.50 
M 3075 40V + 40V 160W 45.50 43.50 
M 3080 45V + 45V 160W 45.50 43.50 
M 3085 12V + 12V 300W 55.00 52.50 
M 3088 25V + 25V 300W 55.00 52.50 
M 3090 30V + 30V 300W 55.00 52.50 
M 3092 35V + 35V 300W 55.00 52.50 
M 3100 40V + 40V 300W 55.00 52.50 
M 3105 45V + 45V 300W 55.00 52.50 

The toroidal transformer is now accepted as the 
standard in industry, Overtaking the obsolete laminated type. Industry has been quick to recognise the advantages toroidals otter in size. 
weight, lower radiated field and, thanks to 
Altronles-Low Price. 

DIMENSIONS 
Diameter 110mm 
Haight 42mm (160VA Models) 

52mm (300VA Models) 
Leads 200mm length 

J4- 
lr9de\J 

O 
Highly Recommended For. 

Audio Amplifiers Power Supplies 
Microprocessor/computer equipment 

MANUFACTURERS AND BULK USERS 
PLEASE CONTACT OUR WHOLESALE DEPT. 
FOR BULK QUANTITY RATES. 

W Silky Quiet 
Commonwealth 

Q industrial Corp. 
O 240V Computer Fans 

Sealed Sleeve Bear rags for long life e 
Sturdy die cast Frame* Operating range - X 10 deg C to + 70 deg.0 

U 
z 

MR . 

/iv 
Two Models 

F 1020 80mm $19.50 
F 1030 110mm $19.50 

Desk 
Mounted 

Lamp 
Magnifier 

41, 
Only 

$169 s 

If you have trouble with fine PCB work or component identification but still want both hands free, this is for you. We thoroughly recommend this quality Australian made product. 
TECHNICAL INFORMATION Illumination: 22W Fluorescent Weight: 8.18kg Lateral Extension: 254mm Vertical Extension: 254mm Fixing: Heavy table base (grey a Ivory) with two chrome plated flexible arms. Cat A 0980 

Your on Your Way Home from the Office Party, Doing Just a Few K's Over the Limit and You'd Never Guess Just Who's Over the Hill (Unless of course you're already the proud owner of one of these Brilliant Superhet R/D'S) 
MICRO RADAR DETECTOR -CLIPS ONTO SUNVISOR INVISIBLE FROM OUTSIDE THE CAR) Now X band, ICband stationary, gun or even Mobile Radar are detected up lo an amazing 13Km with the all new "Space Age" Micro Cornpuheterodyne Radar Detector. The very 1st in the world to utilize a custom microprocessor -hence enabling quite incredible sampling/checking detection of incoming signals -and what's more it's so light and compact It simply clips securely onto your sunvisor out of sight of anyone outside the vehicle. 
Detects Mobil* Radar equipment even monitors the pulse which is sent to the road from the Police vehicle to enable them to accurately calibrate their own speed Highway/City >. Mode switch allows monitoring of City or Highway conditions. By measuring and storing the field strength of each microwave sample taken from the source, the compuheterodyne will automatically, whilst in City Mode, discriminate between Microwave Alarm Systems and Radar 

$399 
Traps etc. - 21 Day Money Back Guarantee Unconditionally I Guaranteed to out perform any other detector you've ever tried or your money back -absolutely no quibbles whataoever. 

101:: z,t0 
,0110\ . . 

CCWIPu -HE TSrappVlNE NliCtic 

N C ON Oil, 

... 
Cat 

A 0920 

12 Key Keypad (Commercial Grade) These sturdy keypads were previously standard supply on STC telecom phones - so naturally the quality speaks for itself - Brand new fully assembled with PCB and 8 way wiring harness. Just the shot for microprocessor assemblies, combination locks etc.etc. A 0495 
. 1-9 $3.95 10-24 $3.00 25Up $2.50 

Ultrasonic Insect and Pest Repeller $49.50 
PESTREPELLER Is effective in controlling mice, rats, roaches, flees, llles,crickets, silverfish, waterbugs, moths, ants and most other common pests, Laboratory research has shown ultrasonic sound. waves attack the auditory and nervous systems of most common pests causing them pain and discomfort 130 decibels of sound waves are out of the range of hearing Of humans and most household pets such as dogs, cats, fish and birds and farm animals. Specifications -Dimensions: 100 x 90 x 80 Power Supply adaptor supplied 240/9V Frequency Range 30KHz to 65KHz variable Output level 130db Cat A 0083 

BLOOD PRESSURE & HEART RATE MONITOR Why Risk Unnecessary Heart Attack? 
A superb Gift for the dedicated 
fitness enthusiast Absolutely 
essential for those over 40 and 
concerned with their health, or on 
Fitness Therapy. Use this easy to 
operate Monitor, to measure your 
pulse (or heart rate) and Blood Pressure. Remember hign 
blood pressure is in itself 
symptomless and the usual 
forerunner to future chronic heart 
disease. Features include "error" 
display warning of incorrect use. 
Handbook supplied will enable 
anyone in your family to be fully 
conversant with this monitor in 
minutes. Easy to read display of - Systolic and Diastolic Blood 
Pressure and Pulse Rate. Cat X 3055 

UV EPROM 
ERASER 

Erase your EPROMS quickly 
and safely. This unit is the cost 

-effective solution to your problems 
It will erase up to 9 x 24 pin devices in 

complete safety in about 40 minutes for 
9 chips (less for less chips). 

Erase up to 9 chips at a time Chip 
drawer has conductive foam pad Mains 

Powered High UV intensity at chip surface 
ensures thorough erase Engineered to prevent 
UV exposure Long Life UV tube Dimensions 
217 x 80 x 68mm Weight 670 grams 

N Qn1y noñ pay 589 

5150 

1 

t 
008 999 007 Toll Free 

(09) 328 1599 
Perth Metro Area 

& After Hours Recorded Service 
ALL MAIL ORDERS: 

BOX 8280, STIRLING ST. 
PERTH W.A. 6000 

Toll Free Phone Order - Bankcard Holders 
can phone order toll free up to 8pm Eastern 
Standard Time. Remember with our 
Overnight Jetservice we deliver next day. 

,,.."^'"'" 

"ALTRONICS DEALERS 
AUSTRALIA WIDE 
CHANCES ARE THERE 
IS AN ALTRONICS 
STOCKIST RIGHT NEAR 
YOU. PHONE US NOW 
FOR DETAILS OF YOUR 
NEAREST ALTRONICS 
DEALER." 

PACKING AND DELIVERY 
CHARGES 

53.00 Delivery Australia Wide -We process 
your order the day received and despatch 
via. Australia Post. Allow approx. 7 days 
from day you post order to when you 
receive goods. Weight limited 10Kgs. 
$5.00 Overnight Jetservice - We process 
your order the day received and despatch 
via. overnight Jetservice Courier for deliver 
next day. Country areas please allow 
additional 24-48 hours. Weight limit 3Kg. 
$10.00 Heavy Hoary Service - All orders of 
10Kgs or more must travel express Road - 
Please allow 7 days for delivery. 

PHONE YOUR ORDER-ALTRONICS TOLL FREE 008 999 007 



NEW COMPONENTS 

Intel/Signetics accord 
A technology and product exchange agreement covering 16 -bit 
single -chip microcontrollers has been reached between Intel 
and Signetics, a Philips company. 

Signetics/Philips will be alter- 
native sources for Intel's MCS- 
96 family of microcontrollers. 
The principal member of the 
family is the 8096. This third - 
generation microcontroller com- 
bines a 16 -bit CPU with many 
input/output (I/O) features on 
the same piece of silicon. 

The agreement follows earlier 
accords between the companies 

covering 8 -bit microcontrollers 
and derivatives. 

Intel and Signetics intend to 
work together to define and de-' 
sign 16 -bit single -chip microcon- 
trollers that are derived from the 
MCS-96 family architecture. 
Each will have the option of 
manufacturing and marketing 
on a worldwide basis products 
developed under the agreement. 

Signetics/Philips have been 
licensed alternative sources for 
Intel's 8 -bit microcontrollers 
since 1977. This new agreement 
is a natural extension of existing 
co-operative efforts on the 
MCS-48 and MCS-51 microcon- 
troller families, according to a 
spokesperson for Philips. 

As well as contributing to the 
establishment of the 8096 archi- 

tecture as a world standard, Sig- 
netics/ Philips intend to develop 
application -optimised versions 
when appropriate. 

Philips and Signetics plan to 
sample the 8094, 8095, 8096 and 
8097 during 1986. The availabil- 
ity of derivative products will be 
announced at a later date. 

Philips SMDs 
Philips Scientific and Industrial 
is now supplying a series of wet 
aluminium electrolytics for sur- 
face mounting, suitable for all 
current soldering methods in- 
cluding the recently developed 
vapour phase method. 

The 085 -series SMDs can be 
totally immersed in a solder bath 
at 260°C for 10 seconds. These 
new wet electrolytics will com- 
pete with solid tantalum SMD' 
capacitors, as they offer com- 
parable performance at almost 
half the price. 

The electrolytic cell consists of 
etched aluminium foil electrodes 
separated by an electrolyte - 
impregnated paper strip. 

It is sealed into a tiny alu- 
minium can which is then 
housed in a rectangular plastic 
case. Two case sizes are avail- 
able:9mmx4mmx4mmand 
12 mm x 4 mm x 4 mm. The 
new capacitors are mainly for: 
smoothing, coupling and decou- 
pling in consumer applications 
such as audio and television cir- 
cuits. They can also be used in 
general industrial circuits, for 
example, timing and delay cir- 
cuits. 

For further information con- 
tact Philips Scientific & Industri- 
al, 25-27 Paul St, North Ryde, 
NSW 2113. (02)888-0403. 
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Robotics camera 
The CCD4001 robotics camera 
is a small, rugged, solid-state 
unit designed for use in indus- 
trial environments. The 
CCD4001 incorporates a 256 x 

256 element sensor with a 

square pixel pitch format. The 
camera can provide NTSC tele- 
vision video output signals for 
display of images on standard 
monitors or for digital analysis 
using NTSC image processing 
equipment. 

The camera output is a 525 - 
line interlaced format with a 
resolution of 256 lines per field 
by 256 elements per line. Each 

frame of video is composed of 
two identical fields. 

The camera can be used as a 

single -piece unit or separated 
into a camera control unit and 
sense head connected by a flex- 
ible cable. The small, rugged, 
lightweight sense head is de- 
signed to tolerate high acclera- 
tions and vibrations which might 
be encountered on a quickly 
moving robot arm. 

For more information contact 
Fairchild Australia, 366 White- 
horse Rd, Nunawading, Vic 
3131. (03)877-5444. 

Bubble memory module 
The Fujitsu Bubble Memory 
Module series consists of a bub- 
ble memory device and periph- 
eral linear ICs mounted on the 
same package. The BMM series 
modules use TTL level I/O, so 
only some control ICs are re- 
quired to create a reliable main- 
tenance -free, solid-state file 
memory. 

All components use TTL level 
UO. From 128K up to 4 MB can 
be directly controlled, and high- 
speed file memories with an ac- 
cess time of 12.5 ms can be 
created. 

Specifications include minor 

loop memory capacity of 
1,075,722 bits (2053 bits x 524 
loops). Boot loop memory ca- 
pacity is 4106 bits. Data transfer 
rate is 100K bit/s. Access time is 
11.2 ms. Power source is +5 V 
± 5%, 110 mA, +12 V ± 5%, 
18 mA, -12 V ± 5%, 190 mA, 
-5 V ± 5%, 20 mA. Dimen- 
sions are 65.5 mm x 43.5 mm x 

14.1 mm; structure is 40 -pin 
DIP and the BMM series weighs 
approximately 75 grams. 

For further information con- 
tact IRH, 32 Parramatta Rd, 
Lidcombe, NSW 2141. (02)648- 
5455. 
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BRIEFS 

Source for 6800s and 68000s 
Thomson Semiconductors has been licensed by Motorola to 
produce the 6800 and 68000 series microprocessors, deriva- 
tives and peripherals. The range includes approximately 60 
devices in NMOS and CMOS including 8 -bit 6800, 6802, 6803, 
6804, 6808 and 6809; and 16- and 8 -bit 68000, 68008 and 
68010. Recently Thomson has also been given the sole licence 
to produce the 32 -bit 68020. For more information contact 
Promark Electronics, PO Box 381, Crows Nest, NSW 2065. 

Improving EPROMs 
The M2716 is a 16K ultraviolet erasable and electrically pro- 
grammable read-only memory (EEPROM). It operates from 
a single -5 V power supply, has a static standby mode, fea- 
tures fast single address location programming, and makes de- 
signing with EPROMs faster, easier and more economical. 
With its single 5 volt supply and an access time up to 350 ns, 
the M2716 is ideal for use with the newer high performance 
+5 V microprocessors such as the Z8, Z80 and Z8000. For 
more details contact Ellistronics Pty Ltd, 797 Springvale Rd, 
Mulgrave, Vic 3170. (03)561-5844. 

IC temperature controller 
The Telefunken U263B is a monolythic triac driver with in- 
built temperature sensor and zero voltage synchroniser for 
controlling heater loads. The IC is housed in an 8 -pin mini 
DIP, runs on 240 Vac and features simple circuitry. It is suit- 
able for low cost, simple heating controllers for domestic and 
industrial use. For more information contact Promark Elec- 
tronics, PO Box 381, Crows Nest, NSW 2065. 

`Wide-angle' LEDs 
Siemens now has 5 mm LEDs with an increased half -intensity 
angle of 80 degrees. The new 'wide-angle' components come 
in four colours - standard red, high efficiency red, yellow 
and green. The maximum luminous intensity is 32 mcd at a 
forward current of 10 mA. The range also includes standard 
5 mm LEDs with 50 -degree angles. Further information is 

available from Siemens, 544 Church St, Richmond, Vic 3121. 
(03)420-7204. 

9450 processors 
Fairchild has developed a 16 -bit floating point microproces- 
sor, the F9450. Combining Isoplanar Integrated Injection 
Logic technology with architectural innovations, the F9450 
fully implements the mature instructions set architecture of 
MIL -STD -1750A. Several support circuits are offered, includ- 
ing the F9451 memory management units and the F9452 block 
protect unit, and a comprehensive set of hardware and soft- 
ware development tools is also available. The CPU has 16 
user accessible general purpose registers. 

High speed static 
Motorola has introduced the MCM6164, the first of a family 
of 64K high speed static random access memory devices. Fab- 
ricated using Motorola's high density HCMOS III technology, 
the MCM6164 design uses 1.5 micron rules to maximise speed 
and minimise power consumption. 

Element line scan sensor 
The CCD151 is a 3456 -element line image sensor designed for 
page scanning applications including facsimile, copier, optical 
character recognition and other imaging applications which 
require very high resolution, high sensitivity and high data 
rates. It provides a 400 -line per inch resolution across an 81/2 - 
inch page which is double the international facsimile standard 
and satisfactory for many copier applications. For more infor- 
mation contact Fairchild Australia Pty Ltd, 366 Whitehorse 
Rd, Nunawading, Vic 3131. (03)877-5444. 

Video display, graphics controller 
Intel has announced a new chip that combines video display 
and graphics control functions on a single chip. The 82716 is 
aimed at such applications as low-cost video display, graphics 
and videotex terminals as well as personal computers. The 
chip's high level of integration allows manufacturers to build 
in graphics capabilities while improving the reliability of dis- 
plays by keeping the number of components low. More details 
are available from Intel Australia Pty Ltd, Level 6, 200 Pacific 
Hwy, Crows Nest, NSW 2065. (02)957-2744. 

Modulation at 860 MHz 
A new modulator IC marketed 
by Siemens considerably raises 
the previous frequency thresh- 
old (around 600 MHz) for such 
devices. The 5660 IDA operates 
on the rf level at frequencies 
from 30 MHz to 860 MHz. This 
enables the signals (picture and 
sound) for UHF and VHF to be 
modulated and mixed on a sin- 
gle chip. 

The TDA 5660 is suitable for 
use in TV sets and video de- 
vices, cable and TV converters, 
video generators, domestic 
video monitoring systems, ama- 
teur TV and PCs. 

With FM modulation, the 
sound signal of is capacitively 
coupled to pin 1. The carrier 
spacing for picture and sound 
can be modified by applying a 

voltage to pin 16 which deviates 
from the internal reference volt- 
age. For AM modulation, the 
sound signal is capacitively cou- 
pled to pin 16; pins 1 and 2 are 
simply interconnected. 

The video input processes fre- 
quencies of between 0 and 
5 MHz, the sound input fret 
quencies of between 4 and 
7 MHz and the frequency for 
the compound output signals 
lying between 30 and 860 MHz. 
Previously, the upper frequency 
range had to be covered by dis- 
crete circuitry, but with the 
TDA 5660, this can be com- 
pletely dispensed with. 

For more information contact 
Siemens, 544 Church St, Rich- 
mond, Vic 3121. (03)420-7204. 

The M68000KIT 
Motorola has assembled the 
M68000KIT, a design package 
which enables the design engi- 
neer to develop M68000 -based 
systems. The design kít contains 
the MC68000 and MC68008 mi- 
croprocessors, six peripheral de- 
vices, related data sheets, appli- 
cation notes and supportive 
documentation. 

Included in the M68000KIT 
are the following devices: the 
68000 16 -bit microprocessor; the 
68008, an 8 -bit external data bus 
version of the MC68000; the 
68230 parallel interface timer; 
the 68901 multifunction periph- 
eral; the 68440 dual DMA (di- 
rect memory access); the 68652 
multi -protocol communications 
control; a 68661 enhanced per- 
ipheral communications inter- 

face; and the 68681 dual univer- 
sal asynchronous receiver/trans- 
mitter. 

A complete library of Moto- 
rola documentation in the 
M68000KIT supports system de-' 
sign. Programmer's reference 
manuals, instruction reference 
booklets and programming 
reference cards for the MC68000 
and MC68008 are included. For 
all devices the M68000KIT pro- 
vides data sheets, application 
notes and article reprints with 
actual system design examples. 
A catalogue lists software and 
system level hardware available 
to support the M68000 family. 
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Teletext Decoder 
Get the most from your television 
with this amazing value Teletext 
Decoder! There's a mine of infor- 
mation Just waiting to be plucked 
out of the air waves. You'd pay 
around $1000 for a Teletext TV: 
now you can have the same facility 
for under $250 $229 Cat K-6315 `( 
IR Controller 
Now. Teletext convenience from 
your armchair! The Infra -red 
Teletext Controller is ideal when 
you lust want to sit down and rest. 
Remote pack has all the same con- 
trols as the wired decoder! 
Cat K-3425 

Tester 
Find that fault - fast! With this 
fabulous Transistor Tester kit. This 
one tests bipolar transistors, 
diodes, F.E.T.s and even S.C.R.s 
and P.U.T.s! Can even be built by a 
beginner. A useful and practical 
piece of equipment you just can't 
do without! Cat K-3052 

git 
R ---Digital 

Readout 
Function Generator 

The ideal gift because it's essential 
for any workshop! Hobbyists, 
technicians, engineers, etc . all 
need one! Produces sine, triangle 

/f 

and square waves from below 20Hz 
to 170kHz with a wide range 

4$15 Cat levels! 
Astounding value! 
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20 Watt 
Amp [Module 

A handy device for any hobbyist to 
add to his workbench! A general 
purpose 20W amp module for 
television, tape recorders, musical 
instruments, etc. Uses discreet 
transistors for reliability and it's 
great value for money! Cat K-3445 

Playmaster 
Mosfet Amplifier 

The ideal compromise between 
economy and power) The orginal 
Playmaster with an Incredible 45 
watt output and features you'd pay 
$$$ more for anywhere else! Give 
one of these kits for Xmas and It'll 
be remembered for years! 
Cat K-3515 

5199 
IT'S THE PERFECT GIFT! 

A CHRISTMAS KIT FOR THE 
ELECTRONICS TINKER! 

SIGHT AND SOUND 
KITS 

K-3035 Mixer preamp SAVE $5 $24.95 
K-3143 Musicolour Mk IV $109.00 
K-3153 Beat Triggered Strobe $59.00 
K-3415 AM Stereo Decoder $39.95 
K-3441 60 Watt M/Fet Module (Complete $49.00 
K-3443 120 Watt M/Fet Module with Heatsinksl$69.00 
K-3445 20 Watt Amp Module $15.95 
K-3446 Busker Amp (Shortform Only) $79.95 
K-3500 Graphic Equaliser $129.00 
K-3509 Sound Bender $32.50 
K-3512 Music Generator $11.95 
K-3515 50 Watt M/Fet Amp $199.00 
K-3516 100 Watt M/Fet Amp Series 200 $439.00 
K-3060 TV CRO Adaptor $33.95 
K-3232 M/Head Amp Mk 2 532.95 
K-3235 UHF TV Downconverter $39.95 
K-3419 Stereo Enhancer $79.95 
K-3421 Stereo Simulator $23.95 
K-3422 VCR Sound Processor $52.95 

<J 
K-6315 Teletext Decoder 1 'c $229.00 
K-3425 IR Controller (Teletext) is $49.95 

P 
K-3426 IR Repeater $34.50 
K-3463 Video Enhance $33.95 

K-3472 TV Pattern Generator 
K-6325 Stereo TV Decoder 
K-3370 Led Level Meter 
K-3036 4 Input Mixer preamp 
K-4000 Book Shelf Speakers 
K-4001 Low Cost Amp 
K-3427 General Purpose Preamp 
K-3505 Super Siren 
K-3082 Fluoro Starter SAVE $1.00 
K-3095 Micro Wave Leak Detector 
K-3333 Negative Ion Generator 

NEW IMPROVED DESIGN 

$33.95 
$199.00 

515.95 
$59.95 

$229.00 
$99.00 

$7.95 
$14.95 

$3.95 
$13.95 
$34.50 

ALARMS AND CAR 
ACCESSORIES 

K-3250 Car Alar 
K-3251 U/Sonic Movement Detector 
K-3252 Deluxe Car Alarm 
K-3253 Car Alarm Mk II 

K-3254 4 Sector Home Alarm 
K-32551gition Killer 
K-3424 Home Alarm 
K-3240 Led Tacho 
K-3245 Brake Lamp Flasher 
K-3301 T.A.I 

$11.95 
$23.95 
$64.95 
$29.95 
$23.95 
$16.95 

$120.00 
$23.95 
$14.95 
$34.95 

Bookshelf 
Speakers 
Now you can have both quality and 
performance from a 2 way speaker 
system without it being a lifetime 
investment! These amazing speakers 
were designed by DSE and 
Magnavox to bring you the best 
value bookshelf speakers avail- 
able - and that's lust what we've 
done! Cat K-4000 

'229 
Complete 

urity 
Home Alarm 

A comprehensive Home Alarm at a 
low, low price! This superb kit gives 
you features you'd normally pay 
hundreds for. 8 sectors, security 
key operation, built-in mains 
supply and battery backup . . 

everything! It's a total alarm 
system at a bargain price! 
Cat 

AMATEUR RADIO KITS 
K-3490 Shortwave Antenna 
K-6300 UHF Amateur Transceiver 
K-6302 UHF Trans. Upgrade 
K-6306 70cm Preamp 
K-6308 VHF Amateur Transceiver 
K-6310 VHF/UHF Power Supply 
K-6312 SWR/PWR Meter 
K-6318 VZ-200 RTTY Decoder 
K-6335 Cat FAX/RTTY Decoder 
K-6330 HF Transceiver 
K-6345 Radio Direction Finder 

$16.95 
$189.00 

$14.50 
$19.95 

$189.00 
$49.95 
$39.95 
$69.50 
$ 79.95 

$349.00 
$139.00 

ASSORTED KITS 
K-3052 Transistor Tester 
K-3084 Speed Controller 
K-3439 Freq/Period Counter 
K-3450 LCD Panel Meter 
K-3451 Counter Module 
K-3453 Appliance Meter 
K-3468 RLC Bridge 
K-3469 Audio Oscillator 
K-3520 Function Generator 
K-3432 500 MHz Pre -scaler 
K-3335 Negative Ion Gen. Kit WAS $39.00 
K-3438 480 Power Supply 
K-3448 VK Powermaster 
K-3449 13-8V 5 Amp Power Supply 
K-3475 30V Variable Power Supply 

$19.95 
$19.95 

$119.00 
$34.95 
$23.95 
$39.95 
$44.50 
$44.50 
$89.00 
$34.50 
$24.50 
$21.95 
$99.00 
$42.50 
$54.95 



THERE'S NO BETTER WAY TO GET INTO 
ELECTRONICS THAN WITH THE FUNWAY SERIES! 

GIVE ONE THIS CHRISTMAS AND IT'LL BE 
APPRECIATED FOR YEARS TO COME! 

FUNWAY VOLUME 1 

Great for 
the kids! 

Projects Kits 1-10 
The ideal place to start! Project kits 1-10 assumes you know nothing abou 
electronics and gets you building 10 useful projects .... Instantly! There's 
no so'dering so you can take your project apart and build the next one. 
Everything Is Included! Cat K-2600 
Instructions for these kits are in Funway 1 

Project Kits 11-20 

$795 

Another ten fantastic kits to build! There's really useful things like the Beer 
Powered Radio and the World's Simplest Transmitter. You'll have hours of 
fun and learn heaps to boot! Cat K-2610 
(Also requires components from Project kit 
1-10 to build these kits). 

FUNWAY VOLUME 2 

$850 
Finished Funway 1 - looking for something else to do? Funway 2 gives you 
20 new and exciting projects. They're bigger and they're better! Now you 
can do it the modern way - with printed circuit boards and soldering. The 
funway to learn! 

K-2621 Flashing Brooch 
K-2622 Canary Door Bell 
K-2623 Morse Practice Set 
K-2624 Univeral Timer 
K-2625 Led Dice 
K-2626 Mono Phonic Organ 
K-2627 Pkt Transistor Radio 
K-2628 Touch Switch 
K-2629 Mosquito Repeller 
K-2630 Basic Amp 

$2.95 K-2631 Wireless Mic $6.95 
$4.95 K-2632 Light Activated Switch $5.95 
$6.50 K-2633 Metal Pipe Locator $6.95 
$6.50 K-2634 Sound Activated Switch $7.50 
$5.95 K-2635 Home/Car Alarm $6.95 
$8.50 K-2636 Electronic Siren $5.50 
$8.50 K-2637 Led Level Display $9.50 
$5.95 K-2638 Intercom Unit $9.50 
$5.50 K-2639 Led Counter Module $8.95 
$6.95 K-2640 Shortwave Receiver $7.50 

Funway 1 Gift Box 
The best Christmas present you could give! Contains Funway Volume 1 and 
everything you need to build any of the 20 different projects in the Funway 1 

series. And It all comes in a re -usable plastic parts tray! Cat K-2605 

1:4 r' !`^ . + ;' Xy 

WAS 
$24.50 

SIf 995 
Funway Gift Pack Volume 2 
The perfect gift and you'll save money! This pack has been specially 
selected for quality and valuel You get Funway Volume 2, a quality DSE 
soldering iron, a pack of solder, 9 volt battery and the 'Wireless Microphone' 
kit! You're ready to start! Cat K-2620 

Funway Value! $ 95 

SEE PAGE 108 
FOR 

ADDRESS DETAILS 

FUNWAY VOLUME 3 
It's the next step! Now you're becoming a more advanced hobbyist you'll 
need extra challenge. 10 great projects to build and many of them can be 
built In different forms - so there's plenty to keep you going! You'll have a 

great time with this lot and end up with plenty of useful devices to be proud of! 

K-2660 Auto Minder $4.95 K-2665 Light and Sound $6.95 
K-2661 Two Up $6.95 K-2666 Combined Timer -Lock $9.50 
K-2662 Pokey $14.95 K-2667 Mini Amp $14.95 
K-2663 Cricket $9.95 K-2668 Binary Bingo $12.95 
K-2664 Mini Colour Organ $6.95 K-2669 Mini Synthesizor $12.95 

' FUNWAY 
I, II AND 

NEw 

111 GIFTBOX 
There's fantastic 

kits from each 
The mostt popular - 
you'll g 

series.FunwaY 
of 

go from beginner to 

electronics expert In next to 

no time! Incredible value Xmas 

gift - you'll save heaps! 

Cat K-2680 54995 
ONLY 

Fun Way 
Volume 1 
Where it all began! The 
best selling manual now 
used as an introductory 
text book In countless 
schools, colleges and 
youth groups. The ideal 
introduction for begin- 
ners from 6 to 66! 
Cat B-2600 

JUMBO 

141141 
FUNWAY 

BOX 
The ideal way to learn all about electronics! Step by step through 

30 projects from beginner to expert. Everything you need is right here - all components, 
PCBs and your very own soldering Iron! Make electronics 

fun with Funway this Christmas! 
Cat K-2690 

ONLY $8995 

Fun Way 
Volume 2 
It takes over where Fun - 
way 1 finishes, with 20 
exciting new projects to 
try out. But these pro- 
jects are different! 
They're all built the 
modern way - on 
printed circuit boards. 
Cat 8-2605 

$495 $695 
Funway 3 Bonus Pack 

Fun Way 
Volume 3 
Another 100 pages of 
fun. It's the logical pro- 
gression for those who 
have worked through 
Funway Vol. 1 and 2. It's 
for the more advanced 
hobbyist, because Fun - 
way Volume 3 projects 
are based on Integrated 
Circuits. Cat B-2610 

$695 
It's extra value! You get the two most popular kits in this series ... and we 
throw In the book FREE! You get 'Electronic Cricket' and the 'Miniature 
Amplifier' valued at $24.90 PLUS, Funway 3 book at no extra charge! 
Cat K-2670 

Ideal for Christmas! $2 4 90 

PTY LTD 



MINIATURE FM 

TRANSMITTER 
S.K. Hui 

Jon Fairall 

ETI continues its quest for smallness almost to vanishing 
point. The biggest part of this ultra tiny device is the battery. A 
fun project for Christmas. 

I *mils 

Both sides of the board. Note the capacitors soldered to the bottom. 
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WE HAVE PUBLISHED several ex- 
tremely compact projects recently. These 
have included the transmitter section of the 
optical car alarm switch (September '85) 
and the ETI-741 radio mic (January '85). 
For one reason or another both these proj- 
ects were extremely complex and building 
them required considerable experience and 
a good deal of patience. 

Here we publish something that's ultra 
small and easy to build. It's a minimum 
component radio transmitter operating at 
the bottom of the VHF radio band, some- 
where around 88-90 MHz. We make no 
great claims for its fidelity, (strictly lo -fi) 
but it is perfectly adequate for transmitting 
speech over distances of 15 to 20 metres in- 
doors, and further distances outside. 

The design emphasises simplicity to the 
exclusion of almost every other considera- 
tion. The audio frequency from the micro- 
phone modulates a tuned circuit formed by 
the coil and some capacitors to derive an 
FM signal in the text book manner. Output 
from this is buffered and amplified by a sin- 
gle transistor amplifier and then fed to an 
aerial. 

Construction 
Construction is quite straightforward. 

First check the circuit board. Notice that it 
is rather small, so check that the etchant 
hasn't eaten right through the tracks any- 
where, and also that no bridges remain 
where they shouldn't. It's a good idea to 
clean the board with some abrasive cleaner 
and plenty of water at this stage - that way 
you get to look at it closely. 

If the board hasn't already been drilled, 
do it now. Note that some of the compo- 
nents are soldered on to the back, so some 
of the pads don't have holes in the middle of 
them. Don't drill these out. 
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Now begin to solder the components on 
to the board. Begin with the resistors, then 
solder the two microphone leads into place. 
Then place the variable resistor. Do it in 
this order because one of the mic leads goes 
under the resistor, and it's rather tricky 
trying to get the wire into place if the resis- 
tors are already there. When you've done 
this, solder the two capacitors that fit on the 
component side into place, then the two 
transistors and the LED. Check the orienta- 
tion of these components. 

Now turn the board over and place the 
switch and four capacitors on the back. The 
easiest way of doing the capacitors is to first 
bend the legs at right angles about one mm 
from the component body. Cut the leg 
about one mm from the corner. Now drop 
some solder on to the pads, rest the capaci- 
tor on top of the fillet and apply some heat 
to the leg. This will heat the solder below 
and the component will sink into it. Apart 
from anything else, this method means you 
never need more than two hands for the 
operation. (Have you ever noticed how 
often in electronics you need one hand to 
hold the board, one hand for the compo- 
nent, one for the solder and one for the 
iron? If God had meant us to be electronic 
technicians we would all look like a multi 
armed Buddhist statue.) When you've fin- 
ished this, fold over the 33n greencap, but 
leave the others standing upright for the 
time being. 

Now comes the fun part - winding the 
coil. First wind on two turns around the for- 
mer, cut the ends off and tin them. This 
forms L2. Next do the same for LI making 
eight turns, and solder the four ends on to 
the board. Finally, solder the battery leads 
and the aerial in place, and go back over 
your work, searching for misplaced compo- 
nents, solder bridges or splatter. 

`C",'i1q i 

PARTS LIST - ETI-751 

Resistors all Y W, 5% 
R1 10k 
R2 82k 
R3 2k2 
R4 560R 
R5 470R 
RV1 50k 

Capacitors 
C1 33n greencap 
C2, 6 1n ceramic 
C3 1p ceramic 
C4 3p ceramic 
C5 100p ceramic 

Semiconductors 
01, 2 BC547, '549 or equivalent 
LED1 3 mm round LED 

Miscellaneous 
1 x 5 mm coil former, DSE Cat L-1010, together 
with a ferrite core like DSE Cat L-1302 and some 
enamelled 0.8 mm winding wire like DSE Cat' 
W-3120; one ultra miniature SPDT slide switch 
(DSE Cat S-1015). The microphone should be 
an electret type - we used the DSE C-1160. A 
battery type 216 snap connector and 1300 mm of 
thin hook up wire to serve as the antenna. 

Price estimate: $8.50 
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Setting up 
At this stage, you need some other bits 

and pieces. An FM receiver is essential, a 
function generator and CRO desirable. 
Firstly, connect the battery, operate the 
switch and check that the LED comes on. If 
it doesn't, switch off straight away. Either 
the battery is a dud, the LED is in the 
wrong way around or you have the battery 
leads swopped over. 

With the LED on, switch on the receiver 
and sweep through the FM band to see if 
you can find the 751's carrier. You should 
detect this as a sudden silencing of the FM 
noise. It helps if you can connect the func- 
tion generator to the mic leads. Feed in a 
sine wave of about 1 kHz, and then you 
should hear tone from the receiver when 
you're tuned in. 

More than likely you will find nothing on 
this first attempt. Tune the receiver to 
about 88 MHz, right at the bottom of the 
FM band, and screw the slug through the 
barrel. Still no luck? Carefully remove one 
side of Ll and take a turning off the coil, 
and then repeat the whole process. The fre- 
quency of the coil is quite sensitive to the 
number of turns and the position of the 
slugs so you may have to do this a number of 
times. We eventually got ours set up at 
about six turns. 

It's a good idea to put on more turns than 
you need. That way you know that if it's not 
tuning properly you must remove coils. 
Also, if you need to increase the number of 
turns, you don't have to start right from the 
beginning again with a new piece of wire. 
Be careful to use the minimum amount of 
heat possible during all this resoldering, to 
avoid damaging the tracks. 

If you have trouble during this stage of 
the operation, a CRO is very helpful. If you 
probe the collector of Q1 you should see the 
oscillator waveform, which will tell you 
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what is happening. If you don't have access 
to a CRO that will run about 90 MHz, a 
multimeter across the base emitter of Ql 
will at least prove that part of the circuit, if 
it reads approximately 0.6 volts. 

When you get it set up remove the func- 
tion generator, solder in the mic and 
adjust the pot for maximum volume and 
minimum distortion. Fold over the remain- 
ing capacitors on the back of the board and 
glue the windings, slug and former together 
so nothing can move. 

Using 
The next problem is mounting the device. 

This is entirely up to your own ingenuity 
and imagination. A few points to notice. If 
you want to use it to monitor a particular 
position, you may not need the switch. In 
that case remove it and bridge across the 
switch pads with a bit of wire. The LED 
then serves very little purpose, so you may 
wish to consider removing it together with 
its associated resistor. As a bonus this will 
also reduce battery drain. 

However you do it, make sure the 
mic is securely mounted. If you leave it 
to dangle off the leads it won't last long. If 
you intend mounting the device in a case 
things will take care of themselves. If not, 
consider using a short piece of one of the 
component legs instead of wire for the con- 
nection. That should lead to a sufficiently 
stiff mounting. 

8 
Eil 
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HOW IT WORKS - ETI-751 

The principle of the circuit is obvious but the 
exact solutions for characteristics of the os- 
cillator are hard to calculate. Making rough 
approximations on the way, we found that the 
inductor L1 would be somewhere around 
500 nH. A working sample of the inductor 
was actually measured under the L -C -R 
bridge. We obtained a value which Is fairly 
near to the calculated one. 

The signals picked up by the condenser 
microphone are ac coupled to the transistor 
Qt. RV1 can be manually set to attenuate this 
coupling. Varying this pot will affect the 
sensitivity and the distortion of the circuit. 

The ac signal from the microphone will 
vary the ac emitter current of transistor Q1. 
This changing current changes the effective- 
ness of the capacitor C4 as seen by the tuned 
circuit formed by L1, R3, C3 and C4. The ap- 
parent changing capacitance of C4 shifts the 
oscillation frequency of the tuned circuits. 

Capacitor, C4, also plays an important 
feedback role keeping the oscillator oscillat- 
ing. The free running frequency of the tuned 
circuit with no Input microphone signal Is 
around 88 MHz. This is the carrier frequency. 
The modulation of this frequency by the 
microphone signal generates the FM signal 
which can be picked up by a normal radio. 

To stop the antenna from loading the 
tuned circuit directly, a secondary wiring Is 
used to couple the signal to transistor Q2. 
This also introduces a bit more gain to the 
circuit. If the output resistance of Q1 is Ro 
and the Input resistance of Q2 Is RI, the turns 
ratio N of the transformer formed by L1 and 
U is given as: 

Ro 
N=k -- 

RI 

where k is the coupling between the wind- 
ings. Its value depends solely on the material 
of the slug. The LED and R5 form a circuit ON 
indicator when the battery is connected to 
the circuit. 
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MEMORY 
RAM 

Ex Tax 
10 + 

2114 
4116 
4168/4864 
41256 
6116 

EPROMS 
2732 
2764 
27128 

CONNECTORS 
Centronics Plugs 
Centronic-Centronic Cables 
Serial -Serial (DB25P-DB25P) 
DB Plugs or Sockets 

1.49 
1.49 
1.49 
8.95 
2.80 

5.50 
6.99 
10.95 

o 

Ex Tax 
100+ 

1.29 
1.29 
1.29 
6.88 
2.49 

4.69 
5.99 
9.65 

$3.95 
$16.50 
$16.00 

$2.00 

DISKETTES 10 YEAR WARRANTY 
(All double density) 10 + 
DP Single Sided $19.98 
DP Double Sided $21.98 

100+ 
$17.98 
$19.98 

DISK CONTAINERS 
DX85 Holds 100, Steel Lock 
DX60 Holds 60, Steel Lock 

DISK DRIVES 
4851 DSDD 40 track 
4853 DSDD 80 track 

HARD DISKS 
O. 521 10MB 

522 20 MB 
DTC or XEBEC Controller and Cables 

Ex Tax 
$19.95 
$16.95 

$169.00 
$199.00 

$599.00 
$999.00 
$380.00 

Green Hi Res 
Green Hi Res Swivel Base, etc. 
Taxan Colour 
Taxan IBM/TTL 

PRINTERS 
Epson LX80 

POWER SUPPLIES 
IBM Power Supply 135W 
Apple Power Supply STC Quality 

Ex Tax 
$139.00 
$149.00 
$399.00 
$228.00 

$369.00 

$169.00 
$89.00 

PHONE FOR THE BEST PRICE IN 
AUSTRALIA ON FULL RANGE. 

IBM COMPATIBLE 
Dual Drives, Full Keyboard, Colour Graphics Output and 
Printer Port. 256K Expandible to IBM 
on board includes DOS, etc. $1422 Famous brand. 

MAIL ORDER CENTRE 
Call direct! Call now! 
II Edward St., Shepparton, Victoria 3630. 
Telephone: (058) 21 7155. 
Prices are subject to change without notice. 

FREIGHT ANYWHERE IN AUSTRALIA 
$8 (or Comet $12) 
This advertisement must be quoted to qualify for special price. 

TRADE ENQUIRIES WELCOME. 

CASH, CREDIT CARDS AND 
CHEQUES ACCEPTED. 

DataParts 
The best computer people in the country. 
ALBURY: 518 Macauley Street (060) 21 8088 
BALLARAT: 307 Mair Street (053) 31 3399 
BENDIGO: 419 Hargreaves Street (054) 43 4866 
CAMBERWELL: 519 Burke Road (03) 20 7897 
SHEPPARTON: 11 Edward Street (058) 21 7155 
WAGGA WAGGA: 33 Tompson Street (069) 21 6466 
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A special 
opportunity 
for readers of 

tronics 
spy 

Be quick!! When Electronics Today and TEAC offered the original Denon 
Technical CD Test Disc, the demand was embarassing and many of our readers 
(and audiophiles) missed out. By special arrangement with TEAC Australia Ply Ltd, ' 
we are now able to offer readers the new Denon Digital Audio Check CD at only $25! 

AL 
r-1tF-y NlRN'I 

DIGIT n AHECK CM 

For professional evaluation of - audible channel balance and 
phasing - test channel balance - internal noise - low and high frequency signals - speaker quality for comparison - tone control and equalizer 
settings - the overall system 

DENO' 

The original Denon test disc set the standard for 
evaluating CD players and testing audio systems. Now 
Denon, continuing to play a leading role in the 
development of digital audio recording, have raised that 
standard with their new Digital Audio Check CD. Louis 
Challis, Australia's foremost audio system reviewer, 
declared the new Denon test disc "a worthy offspring to 
the original ... even 'more beautiful than the 
mother'." 

"Obviously, the most potent 
demonstration disc would 
synthesize the features of the 
Denon Technical CD disc 
with the features of sampler 
discs ... the Denon Digital 
Audio Check CD does just 
that." 

DENON TEST DISC ORDER FORM 
Allow four weeks for delivery. Send signed coupon to: ETI Denon offer, PO Box 227, Waterloo 2017 NSW. 

I don't want to miss the opportunity to obtain a copy of this important 
audio testing tool. Please rush me Denon Digital Audio 
check CD Test Discs at only $25.00 each. 

plus $4.25 packing and airmail postage anywhere in Australia 

Name 

Address 

Postcode 

Signature 

Total price of discs $ 
Plus $4.25 packing & 
postage per disc $ 

TOTAL $ 

Tick box to indicate payment: 
American Express Bankcard O Cheque* 0 

Please make cheques payable to the Federal Publishing Company Pry Ltd 
Credit Card No: IIIIIIIIIIIIIIIIIIi 
Card Expiry Date: 

Unsigned orders cannot be accepted 



High Gain UHF 
TV Antenna 

Another quality antenna from DSE! 
Solve those reception problems once 

and for all. This band 5 UHF is 
designed for normal reception areas 

and features variable mounting clamp 
for easy mounting and aiming! 

Cat L-4028 

Ms29°°11 

Combined UHF/ 
VHF Antenna 

Why use two antennas when one will 
handle the job? Our combined UHF/ 

VHF antenna Is one of our most 
popular models. It's ideal for 

metropolitan reception areas! Great 
value for a dual purpose antenna! 

Cat L-4020 

>1s59851 

GET READY 
FOR THE 

CHANGEOVER 
ON JANUARY 5! 
SBS Ceasing transmission on 
VHF Channel 0 and transmitting 
on UHF Band 4 Channel 28 and 
UHF Band 5 depending on loca- 
tion - just check at your store. 
Australian made antennas for 
Australian conditions. 

UHF 4 
Band Antenna 

Couple it to your existing VHF antenna and you've 

Economy got the best of both worlds. Gives excellent recep- 
tion! Quality Australian made Channel 28 Band 4 

UHF/VHF antenna at a DSE low orice! Cat L-4029 

It's made for those good reception's $ 39 50 Ve 
areas! If you're close to the transmitter 
you won't suffer on quality but you will 

save money. Channels 0 to 11 VHF, 
FM and UHF Band 4 including Channel 

28! Cat L-4027 
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eSP° ó « °°5 Full Alpha 
Numeric Display 

National 
Digital Numeric Pager 
Now there's 
a beeper that does 

1, much more than 
beep'! The Digital 
Numeric Pager from 
National can tell you 
which number you have to , 

dial or give you a complete 
coded message ... instantly! 
When you need to keep in 
touch - make it easy. with a 
digital numeric pager from r 
DSE. It's a lot cheaper than Wf $229 1,4 1 $499 gt 1- - - - - you think! Cat D-1012 PTY LTD 

National's top of the line! Get the complete 
message - without codes! The Alpha 
Numeric Pager is just packed with features to 
make communication simple and uncom- 
plicated. Can store 1200 characters over 20 
different messages - and you'll get them ... 
no matter where you are! 
Cat D-1022 

UHF/VHF 
Antenna 

With 
Reflector 

It's top of the range! 
Particularly suited to fringe 

(or poor reception) areas 
you'll get a clear sharp 

picture with this one. Both 
VHF and UHF Band 4 & 5 

with inbuilt reflector for 
maximum gain/minimum 

ghosting! Cat L-4018 

j$7995M 
Got Two Antennas? 

Well, now you 
only need run 
one lead! This 

UHF/VHF 
Dipiexer allows 
you to connect 

the two 
antennas to one 

TV feed line! 
Cat L-4470 
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Beeple 
Everyone's Pa er! 
Everyone can have the ' 
convenience of a per- 
sonal pager with 
Beeple! The lowest 
cost pager around. 
Whether it's for busi- 
ness or around the 
home Beeple will keep 
you in touch instantly 

. for under $100! 
Now communication is 
within everyonés 
reach at DSE! 
Cat D-1002 
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Available all capital cities except Darwin & Hobart. Not available in country areas. See address details page 108 
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INTELLIGENT MODEM 
'Modem' holds its place but shakily in most peoples' computer 
vocabularies. They might be able to tell you what it does but 
be hard put to tell you how. ETI intends to let all caring 
people into the mystery workings of modems with this 
intelligent, auto dialling, 1200/75 baud, 'world beating' modem 
which even operates when you're not there. Tutorial 1 begins 
by comprehensively explaining operation and design 
considerations. 

- 
. .` 
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..41111. 

Part 1 

S.K. Hui 

DON'T BE DISAPPOINTED that the 
World Beating modem we promised isn't 
explained completely in this one issue. A 
sophisticated project like this deserves a full 
treatment and it's just too difficult to ex- 
plain so many things in a few pages in just 
one article. And it's always safer to build 
something that you can understand from the 
Start. 

Saga of the project 
preparation 

I know there are a lot of well educated 
ETI readers out there who have known the 
theories of modems for years, but knowing 
theories isn't, unfortunately, enough to de- 
sign a good modem. Telecom safety rules 
about line interfacing, CCITT standard like 
the V.21 and V.23 call establishment hand- 
shakes etc, all have to be observed. There is 
a plethora of restrictions and a good modem 
should comply with them. 

The ETI-684 intelligent modem is not 
Telecom approved just by being published 
(despite that many requests for the design 
of this modem were actually from Telecom 
engineers and technicians). /t is your re- 
sponsibility to seek approval from Telecom 
before using it. Obviously, it is a great ad- 
vantage to your application if you know the 
safety requirements in connecting private 
apparatus to the Telecom line. We, of 
course, don't want to see anyone get hurt or 
into trouble as a result of using the modem. 
Some of the important regulations will be 
mentioned as reminders in this article. 

In the development so far, I didn't en- 
counter any real problems with the auto 
dialling and bell detector circuit. Much time 
has been devoted to the literature especially 
Telecom rules, and the rest has been spent 
on setting up a proper development system. 
Yes! In fact this modem is going to be con- 
trolled by a dedicated microcomputer - 
well, this is intelligence! 

This approach is better than using dis- 
crete logic chips. It would cost a fortune if 
all the complex functions were performed 
by discrete chips. (A few months ago, a 
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DATA 

UNMODULATED CARRIER 

ON OFF KEYING 

FREQUENCY SHIFT KEYING 
(FSK) 

PHASE SHIFT KEYING 

Figure 1. Three different types of modulation. 

European magazine published a modem 
project along these lines. The end product is 
an extremely complex circuit.) A micro with 
an inbuilt control program seemed the 
cheapest solution. 

A lot of resources were needed in prepa- 
ration of this project. I would like to ac- 
knowledge D. Anisimoff, C. Begg, G. Taa- 
tjes from National Semiconductor for their 
full co-operation and technical backup on 
this project. Special thanks are also due to 
J. Skebe and P.C. Ng for their tremendous 
help in setting up the development system. 
With the generosity of Lynstan Micro- 
systems, a development system was used to 
develop the software for the modem. 
Thanks to Elmeasco Instruments, the ob- 
ject file was directly down -loaded into a 
GP-XP640 EPROM programmer (or the 
GP-XM512 emulator for in -circuit EPROM 
emulation). This greatly shortened the soft- 
ware development time for the controller of 
the intelligent modem project. 

The following sections will be on the lit- 
erature side of the modem: basically on the 
jargon, the theories and a bit of the design 
approach and specifications of the intelli- 
gent modem. This article will provide the 
necessary background if you want to build 
this project or simply want to know more 
about data communications. 

What is a modem? 
Like humans, computers need to com- 

municate with each other! To facilitate this, 
information stored in form of bytes in the 
memory of one computer needs to be trans- 
ferred to another computer's memory. Two 
different methods of transfer are possible. 
The first is the so-called parallel transfer 
(your Centronics printer works on this prin- 
ciple). As the name implies, all the bits in 
the byte are transferred at the same time. It 
is usually done by latching the bits to an 

1 I. PROTECTIVE GROUND (CHASSIS) 
/1777 

2 TRANSMIT DATA (TO) 

J RECEIVED DATA (RD) f 
4 REQUEST TO SEND (RTS) 

5 CLEAR TO SEND (CTS) 

6 DATA SET READY (DSR) 

SIGNAL GROUND (ONO) 7 1 
RECEIVED LINE SIGNAL DETECTOR (RLSD) 8 

DATA TERMINAL READY? (DTR) 20 48 

25 

Figure 2. RS232C connector signals. 

TABLE 1. RS232C ELECTRICAL SPECIFICATION 

Communication rate 
Driver output voltage levels, maximum no load 

Driver output voltage ranges for loads between 3k and 
7k ohms 

Driver output current, short circuited 
Driver output impedance with power off 
Maximum driver output slew rate 
Receiver input resistance 
Effective rceiver Input capacitance 
Maximum receiver input voltage range 

0-20,000 bits per second 
-25 V logic 1 

+25 V logic 0 
logic 1: -15 V (7k) - -5 V (3k) 
logic 0: +15 V (7k) - +5 V (3k) 
500 mA maximum 
300 ohms minimum 
30 volts per microsecond 
7k ohms maximum, 3k ohms minimum 
2500 pF maximum 
-25 V to +25 V 

eight -stage flipflop with a common clock 
(trigger). The familiar strobe pulse is used 
to trigger the flipflops to latch the bits in 
parallel. This scheme is fast but uses too 
many wires. 

Serial transfer uses fewer wires and is 
suitable for long distance communications. 
The serial transfer can be synchronous or 
asynchronous. In the former case data and 
clock signals are transmitted simulta- 
neously. The received clock signal is then 
used to sample the data. Synchronous serial 
transmission is accurate but an extra wire is 
needed for the clock signal or a complex en- 
coder is needed to embed the clock to the 
data signal. 

Asychronous transfer is more usual. The 
famous RS232C is the typical standard for 
serial asynchronous transmission. Syn- 
chronisation of data and sampling for the 
receiving end is achieved using the start and 
stop bits but no clocking signal is sent to the 
receiver. So, for example, a byte of 8 bits 
would require a start bit to be transmitted 
before the transmission of the data bits, 
then finally a stop bit. 

In transferring the data an agreement on 
the baud rate has to be made between the 
sending and the receiving end. The baud 
rate is the number of bits sent per second. 
Depending on the agreement between the 

two ends, a special format (protocol) is 
used. A typical protocol has one start bit, 
eight data bits, an odd parity bit, followed 
by two stop bits. The initial start bit resets 
the local oscillator at the receiving end and 
the subsequent data bits are sampled by the 
local timing. The local timing is derived 
from the local oscillator which is free run- 
ning at a speed the same as that at the trans- 
mitting end. There is no connection be- 
tween the two oscillators and drift between 
them is quite possible. Therefore every byte 
of data transferred has to have the start/stop 
bits attached in order to re -synchronise at 
the receiving end. 

The parity bit is sent as an error detector 
bit. It is given a logic value depending on 
the total number of is in the word, which 
have to match the parity at the receiving 
end. 

What relation does all this have to the 
modem? The serial transfer mentioned 
above involves digital pulses travelling 
along cable which needs an extremely wide 
bandwidth. Some years ago a bloke called 
Fourier discovered that any repetitive wave- 
form which is not sine or cosine in shape 
consists of many harmonics (pure sine 
waves) with frequencies two, three, four 
times, etc, higher than the frequency of the 
original waveform. This means your logic is 

ETI December 1985 - 55 



TABLE 2. MODULATION RATES AND CHARACTERISTIC FREQUENCIES FOR 
FORWARD/BACKWARD CHANNELS, V.23 RECOMMENDATION 

FORWARD CHANNEL 
Mode 1: up to 600 baud 
Mode 2: up to 1200 baud 

F. 

1500 Hz 

1700 Hz 

F2 

1300 Hz 
1300 Hz 

FA 
1700 Hz 

2100 Hz 

BACKWARD CHANNEL 
Modulation rate up to 75 baud 420 Hz 390 Hz 450 Hz 

and Os pulse train has many higher fre- 
quency harmonics. This is fine if they are 
transferred over a short set of private wires. 
But Telecom will get furious if you try to 
pump digital pulses into Telecom lines. The 
higher frequencies outside the bandwidth 
specified by Telecom might create chaos in 
the exchange. Every voice channel in the 
telephone exchange allows only 3 kHz 
bandwidth. (This may be even lower in 
some international exchanges.) 

Although Telecom has sharp cutoff filters 
in the exchange to protect equipment and 
the quality of the signal against out -of -band 
signals, you are breaking the Telecom Act to 
transmit anything outside that bandwidth. 
Even within the band, some of the frequen- 
cies such as 700-800 Hz, 2230-2330 Hz, 550- 
650 Hz are reserved for Telecom uses (see 
Telecom Specification 1053, Issue 4, Clause 
14.1.2). There are a lot of catches to watch 
out for when you connect something to the 
lines! 

A modem is a device to transform your 
digital pulses into a form suitable to be 
transmitted over the telephone voice chan- 
nel and vice versa. Transformations like on - 
off keying, frequency shift keying (FSK) 
and phase shift keying (PSK) all make use 
of a carrier tone, a pure sine wave oscillat- 
ing at a particular frequency depending on 
the data baud rate and the standard (V.21, 
Bell 202 etc) used. As shown in Figure 1, 
the digital pulses alter the presence/ 
absence, frequency and phase of the carrier 
signal. This alteration is called modulation 
of the carrier. The demodulation process 
converts the changed characteristics of the 
carrier back to digital pulses. The most 
common LSI modem chips will perform 
both types of modulations using the FSK 
technique. 

Standards 
A modem has two friends to talk to: a ter- 

minal (or computer) and a remote modem 
via Telecom lines. Normally, the terminal is 
close to the local modem. Full digital pulses 
can be used in communicating between the 
two without any bandwidth problem. 

The RS232C standard, published in Aug- 
ust, 1969 by Electronic Industries Associa- 
tion (EIA) in the USA, set down the stand- 
ard for serial digital communication. The 
standard defines a set of control signals, 
voltage swings for the signal, different 
speeds of baud rate etc. Full electrical speci- 
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fications are given in Table 1. 

Some explanation of the RS232 conven- 
tion is called for. A standard RS232C con- 
nector is a DB 25 -way connector with the 
pin assignments as shown in Figure 2. TX 
and RD are the transmission and reception 
data lines. The majority of others are pe- 
ripherals and host handshake control lines. 

To explain when and how these signals 
such as DTR, RTS, CTS etc are used here is 
an example: Say the host is a computer and 
the peripheral is a terminal. To check 
whether the terminal is on or not, the com- 
puter activates the data terminal ready 
(DTR) line. If the terminal does not re- 
spond on the data set ready (DSR) line, the 
computer simply ignores the terminal. To 
send something to the computer, the re- 
quest to send (RTS) signal from the termi- 
nal is acknowledged by the activated clear 
to send (CTS) signal from a free computer. 
Data can then be sent down to the waiting 
computer. 

The standard is pretty general to cover all 
sorts of equipment and peripherals employ- 
ing serial communication. Some of the con- 
trol signals are therefore redundant in cer- 
tain applications depending on what type of 
peripherals are involved. In the above ex- 
ample, the received line signal detector 
(RLSD) line is not used. This line is also 
known as the data carrier detect line. It is 
quite an important line if the peripherals 
concerned are modem and terminal. It sig- 
nals the terminal to stop transmitting if the 
carrier tone in the telephone line is lost. 

So much for the standards concerning the 
digital side of the modem. V.21, V.23, Bell 
202 etc, are standards used in the analogue 
or telephone side of the modem. They de- 
fine the call establishment procedures for 
different baud rate transmissions on the 
telephone voice channel. 

The American Bell 202 and the high baud 
rate standard V.22 cannot be used on a nor- 
mal 3 kHz wide voice channel without using 
sophisticated modulation techniques. High 
baud rate data transmission is usually made 
by big companies or the military on hired 
wideband Telecom lines. Some of them 
allow very high baud rates by employing an 
encoder. The encoder encodes the incoming 
data bits from the terminal into a so-called 
`symbol'. Several bits usually form one sym- 
bol. The symbol runs at a slower rate than 
the bits but contains the same information. 
It is the symbols that are actually trans- 

ferred over the lines, thus allowing high 
baud rate without violating the bandwidth 
restriction in a normal voice channel. 

None of these high baud rate details 
really concerns us, however; our modem 
can handle V.21 and V.23. These are the 
standards for data transmission at low 
modulation rates on calls set up on a 

switched telephone network under the 
CCITT standard. V.21 is a collection of 
recommendations and requirements for set- 
ting up a 300 baud full duplex communica- 
tion link over the phone line. The important 
things you need to be aware of are the car- 
rier tones and the modulated frequencies at 
both ends. 

The calling modem (ORIG) should have 
a carrier tone of 1080 Hz. A MARK is the 
result of receiving a digit 1 from the local 
terminal which shifts the carrier frequency 
to 980 Hz. A digital 0 modulates the carrier 
frequency to the SPACE of frequency 
1180 Hz. The answering modem, although 
running at the same baud rate, would have 
to have entirely different frequencies in a 
full duplex system. In a full duplex system, 
both modems are transmitting and receiving 
at the same time. 

The only way for a modem to avoid re- 
ceiving its own messages is to have a band- 
pass filter tuned to the carrier from the 
other side, rejecting the reception of the 
sent out messages. In a full duplex sys- 
tem, the carriers are at different frequen- 
cies. The answering (called) modem, run- 
ning at 300 baud has a carrier frequency of 
1750 Hz. The corresponding MARK and 
SPACE frequencies are 1650 Hz and 
1850 Hz. Call establishment procedures for 
V.21 and V.23 will be explained further in 
later sections. 

V.23 defines a set of requirements for a 

split baud rate system. A modem operating 
at this mode would transmit at one baud 
rate but receive at another. This is a useful 
standard in situations such as when people 
connect to a bulletin board. The central 
computer has to talk to many users at the 
same time. It downloads the information at 
the higher baud rate while the users, who 
respond much more slowly, transmit to the 
host computer using the lower baud rate. In 
many other applications, this slower baud 
rate channel is used as an error control 
and/or supervisory channel. 

In the V.23 standard, baud rates are han- 
dled independently by the main (forward) 
channel and the backward channel. The for- 
ward channel is the one which normally 
handles the higher baud. The backward 
channel, as you guessed already, takes care 
of the lower baud rate. Depending on 
whether the modem is the calling (ORIG) 
one or called (ANSW) one, the forward/ 
backward channels can be used for trans- 
mission or reception. Telecom's Viatel 
modems, for example, will have their for- 
ward channel transmitting to the users at 



CALLING MODEM FLOW CHART 

1200 bps and backward channels receiving 
at 75 bps. On the other hand, the Viatel 
users would have their modems transmitting 
at 75 baud on the backward channel and re- 
ceiving at 1200 baud on the forward chan- 
nel. 

According to the V.23 standard, the high- 
est baud rates available to the forward chan- 
nel are 600 baud and 1200 baud. Only one 
speed is available to the backward channel, 
which is 75 baud. The frequencies for these 
different baud rates are listed in Table 2. 

Call establishment procedure 
Without the intelligence endowed in us 

by our creator, making a phone call would 
be a very difficult task. And just like human 
beings, once a call is connected, a computer 
has to identify itself and at the same time, 
check the identification of the other end. 
(It's a bit disconcerting to discover that the 
wrong person has been talking to you only 
after a long conversation.) 

The identification process involves each 
device sending tones to the other, a bit like 
in the movie "Close Encounters Of The 
Third Kind", in which scientists communi- 
cate with the UFO using tones from a syn- 
thesiser. 

Of course, it is all laid down clearly on 
V.21, V.23, Bell 103 etc, what frequency 
and duration of the tones is appropriate to 
that particular standard. Normal data com- 
munication can commence as soon as these 
tones are recognized by the two moderns 
operating on the same standard. Since our 
intelligent modem is fully automatic, it has 
to do more than just that. What if the 
modem call is answered by an unsuspecting 
human? What if the telephone number 
given to the modem to dial is wrong? What 
if the number dialled is busy? And what if 
the number connected keeps ringing while 
no one answers? These problems have to be 

taken into account by our modem, the cir- 
cumstances weighed up and reaction deter- 
mined accordingly. 

So just how difficult is it to perform the 
above functions? The accompanying flow 
charts should give you some idea. Before I 
go into the explanation of the flow charts, 
there are several hardware facilities on the 
modem that you have to be aware of. 

In 1977, an American company called 
DC Hayes Corp introduced the Smartmo- 
dem 300 similar to the RS232C standard to 
the market. This modem was a Bell 103 
standard modem which could be com- 
manded by software to handle auto dial, 
auto answer and its operating mode. Our 
ETI modem has been designed to handle 
these Hayes commands as well. There is 

hardware on board to detect the ring tone, 
busy tone, the bell signals etc. Furthermore, 
the ETI modem is capable of generating the 
necessary tones in V.21 and V.23 standards 
for modem identification purposes. These 
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289 LATROBE STREET, MELBOURNE 3000 PH. (03) 602 3499 
887 SPRINGVALE ROAD, SPRINGVALE 3171 PH. (03) 547 1046 

9am - 5.30pm MON-THURS 9am - 7.30pm FRIDAYS 9am - 12noon SATURDAY 
ALL YOU HAVE EVER WANTED IN AN ELECTRONIC STORE - AND MORE! 

SAVE A FORTUNE FOR XMAS 
LOTS OF STOCK CLEARANCE SPECIALS AT BOTH ACTIVE STORES 

(SORRY PERSONAL SHOPPING ONLY) 
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8 AMP PEAK HIGH POWERED 
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POWER SUPPLY 
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SINGLE SIDED ' 

DOUBLE DENSITY 
"DOUBLE SIDED 
DOUBLE DENSITY 

14,00 4900 $ 1 9500 
CHINON 51/4" DRIVE 

DISKETTES 

SINGLE SIDE D/D 

2695 

3850 
DOUBLE SIDED D/D 

PICK UP OUR COPY OF 
ACTIVES SEMICONDUCTOR CATALOGUE 
FROM YOUR NEAREST ACTIVE STORE 
OR ENCLOSE 50c FOR POSTAGE 

POSTAGE 0013 
Si 4999 5700 
5,0 57999 5300 
575 399 99 39 00 
SSO 499 99 SS 00 
5100 5199 37 SO 

3200 nw. 4,0 00 

ACTIVE ELECTRONICS 
PRO -QUALITY KITS 

TYPE 

AE 1000 
AE 1001 

AE 1002 

AE 1003 
AE 1004 

AE 1005 

AE 1006 
AE 1007 

AE 1008 
AE 1009 
AE 1010 
AE 1011 
AE 1012 
AE 1013 
AE 1014 
AE 1015 
AE 1016 
AE 1017 
AE 1018 
AE 1019 
AE 1020 
AE 1021 

AE 1022 
AE 1023 
AE 1024 
AE 1025 
AE 1026 

DESCRIPTION PRICE 

AEM 3500 Listening Post 27 50 
AEM 6500 60/120W Utility 
Mosfet Amp 45.00 
AEM 6500 Addon Parts for 
120W Version 15 75 

Logic Pulser 12.30 

Eprom Programmer for 2716/2732 
includes ZIF Socket 30 00 
Microcomp I.A 3 Chip 280 
Computer Kit low cost introuction into 
microcomputer programming 55.75 
TEC IB Computer 98.00 
TEC IB Computer Power Supply 
inc. transformer and case 

Combination Lock 
Counter Module 
Seven Segment Display 
Cube Puzzle 

Capacitance Meter 
Digi Chaser 
Diode Tester 
Dual Power Supply 
Dual Tracking Supply 
8 Watt Amplifier 
FM Bug 
Logic Designer 
Logic Probe 
Logic Pulser 
Mini Frequency Counter 
Stereo Mini Mixer 
Square Wave Oscillator 
Stereo VU Meter 
Non Volatile Ram 

All Active kits include full 
assembly instructions and 
the component layout is 
printed on each circuit 
board to 
simplify 
construction. 

ALL MAIL ORDERS TO 
ACTIVE ELECTRONICS 

NEW BULK STORE 
797 SPRINGVALE RD. 

MULGRAVE. 3170. 
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BUILD YOUR OWN PROGRAMMABLE 
NAVIGATING ROBOT 

Order now and let your Hobbybot serve your 
Christmas drinks! 

This all -Australian designed do-it-yourself robot can be programmed to do countless 
navigating tasks. You can use it just for fun or teach it to do practical things like following 
you while you work, carrying tools or food. You can even send it around the house on its 
own, performing various tricks. 

LOOK AT ALL THESE FEATURES! 

* Self contained - no extra computer or other 
equipment required (as with many others' 
robots). 

* High level programming language built-in. The 
language designed especially for this robot is 

similar to languages like C and LOGO and allows 
both simple programming for beginners and 
complex programming for experts. 

* Expandable - specifically designed for the 
hobbyist to experiment with. Not only is an 
expansion port provided, software designed to 
allow easy control of the expansion electronics is 

included in the Hobbybot language. 

* Ultrasonic sensor - no device is really a robot 
unless it has a sensor so that it can interact with 
its environment. (Some robots at $399 have no 
sensor!) 

* Designed by world's most prolific personal robot 
designer. 

1979 Tasman Turtle 
1981 Talking Turtle 
1982 Turtle Tot 
1983 Elami (Hong Kong), Chester (Commodore 

Bus. Mach. Texas) 
1984 Blinker 
1985 Hobbybot 

* Low cost - robots with built-in language, 
sensors and fully self-contained cost around 
$2000! Hobbybot costs not much more than you 
would pay for just the ultrasonic sensor kit if 
purchased separately. 

* Features - microprocessor based, 10 user 
programs, recursive, interactive, expandable, 
demonstrations (for person follower, random 
walk, wall follower), high level instructions 
(if/then/else/while/repeat/variables, etc), user 
programs callable from within each other. 

r 
I ETI-664 

Send completed 

Name 

HOBBYBOT KIT Order Form 
coupon to: Federal Publishing Company, Mail Order Division, 

PO Box 227, Waterloo 2017 

Address 

Signature 
Price: 337.00 

Postage & Handling: 5.50 

$342.50 
Please make cheques payable to Federal Publishing Company. 
American Express - Bankcard - Mastercard - Cheque/Money Order 

Credit Card No Expiry Date J J 



PrOgel Co 
capabilities affect the strategies outlined in 
the flow charts. 

Let's start with the flow chart of the call- 
ing modem (ORIG). The modem is woken 
up from the low power sleeping mode by 
the DTR signal when the terminal is turned 
on. To dial a telephone number, a standard 
Hayes command is typed and transferred to 
the modem. The micro sets a variable N=0 
(the significance of which will become clear 
later). Before the micro operates a relay to 
off -hook the phone line, it has to make sure 

the phone is not in use (Telecom Spec 1255, 
Clause 9.8a). 

If the phone is not being used the micro 
loops the line and waits for the dial tone to 
come from the exchange (Telecom Spec 
1255, Clause 8.1). If the modem has not re- 
ceived a dial tone after three seconds, a 

message is sent back to the operator to indi- 
cate the Telecom line is unconnected and 
the dial command is abandoned. The con- 
trol on -hooks the line and returns to the 
command level. 

CALLED MODEM FLOW CHART 
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As soon as the dial tone is detected diall- 
ing starts. It usually takes a short while to 
dial and any key pressed in this period stops 
the dialling process - a handy feature if 
you discover that the number is incorrect. 
Once the dialling is done, the micro waits 
for either a busy tone or a ring tone. If nei- 
ther is detected within the set time, the 
micro abandons the call. A `no phone con- 
nected at far end' message is sent to the 
operator's terminal. 

If, however, the busy tone is detected, 
the micro will on -hook the line, delay one 
second and try again. The micro will keep 
trying until the far end of the line is free. 

Eventually, when the ringing tone is 
sensed by the micro, it will send a calling 
tone with frequency 1300 Hz, 0.5 to 0.7 sec- 
onds ON, 1.5 to 2 seconds OFF (Telecom 
Spec 1255, Clause 2.1.3). 

The micro waits 25 rings before it aban- 
dons the call. It increments a variable M 
representing the number of call attempts. 
Before repeating the procedure, the value 
of M is checked to see if it equals the maxi- 
mum value (or the number of times the user 
sets the micro to call an unanswered num- 
ber). 

Given that the phone is picked up within 
the timing period, the micro sets a 2.6 to 3 
second delay and waits for the answering 
tone at frequency 2100 Hz (Telecom Spec 
1255, Clause 2.1.2; also CCITT Orange 
Book Volume I1I.1 Recommendation 
G161). If there is no sign of the answering 
tone within six seconds of the line being 
connected, the micro will hang up. 

The phone at the other end may be 
picked up in three different situations: (1) 
by a normal person; (2) by a computer 
operator; or (3) by an ETI modern. 

(1) In this circumstance, all the answer- 
ing person would hear is the boring calling 
tone sent from the calling modem. The re- 
spondent does not know what a modem is 
and naturally, thinks someone is mucking 
around and would simply hang up. The call- 
ing modem, not receiving the 2100 Hz an- 
swer tone, hangs up when the timing 
expires. 

Before a second attempt at dialling the 
same number, variable N (counting the call 
attempts) is incremented, and a check is 
made to see whether it has reached the max- 
imum. If it has, the whole thing is aban- 
doned. The maximum value of N limits the 
number of times the modem calls an unan- 
swered tone and is important since there is 

always a chance that the user has supplied a 
wrong number for the modem to dial. The 
maximum value of N is suggested to be no 
more than 3. 

(2) The interrupting tone indicates the 
modem has called the computer operator. 
The operator presses a button on his 
modem and hangs up. His modem gener- 
ates the answer tone, the Telecom line is 
switched to the modem, automatically and 
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TABLE 3. COMMON SERVICE TONE CHARACTERISTICS 

Dial tone 

Ringing tone 

Busy tone 

Congestion tone 

Basic unsuppressed carrier frequency of 425 Hz amplitude, modulated with 
depth greater than 90% of the carrier by a low frequency in the range 16-25 Hz. 
Dial tone shall be a continuous signal. No significant harmonic power is 
premitted outside the 400-450 Hz frequency range. 
Same as the dial tone with the cadence of: 

0.4 seconds ON 
0.2 seconds OFF 
0.4 seconds ON 
2 seconds OFF 

Same basic frequency as the above but with a cadence of: 
0.375 seconds ON 
0.375 seconds OFF 

Same as for busy tone 0.375 s ON, 0.375 s OFF, but every alternate burst shall 
be attenuated by 10 +1 dB. 

the answer tone sent down the line - so 
long as the operator works within the time 
limit of three seconds set by the calling 
modem. The identifying procedure will then 
start. 

(3) The called (ANSW) modem will 
wake up from the standby mode when the 
phone rings. It does not answer the call im- 
mediately but waits in case an operator an- 
swers. The modem counts 20 rings or so. 
The auto answer procedure may be either 
V.21 or V.23 standard depending on the 
switch setting. The beauty of this modem is 
that the terminal connected to the called 
modem does not have to be on when the call 
is made. The called modem answers the 
phone and knows that there is no operator. 
Any messages received will be automati- 
cally stored in RAMs on board and the 
stored messages examined later when the 
operator returns. 

The flow chart for the called modem 
(ANSW) is quite simple. A bell signal.de- 
tector circuit is active all the time but the 
rest of the modem circuit is half asleep. The 
ringing on the phone wakes up the rest of 
the circuit. The number of rings is counted. 
If the phone is picked up before the maxi- 
mum count is reached (sensed by the ab- 
sence of the bell), the micro sets a timing 
loop of a few seconds. The call picked up by 
the operator may have been made by a 
human or a calling modem. If the button is 
pressed by the operator within the set peri- 
od, the micro assumes the call was made by 
a modem and auto answer procedure starts 
immediately. Another timing period is initi- 
ated in case a mistake was made in pressing 
the button. If the auto answer and identi- 
fication processes are unsuccessful, the 
micro hangs up at the end of that timing 
period. If, on the other hand, the button is 
not pressed within the timing period (it 
being a normal human call), the modem 
goes back to sleep. 

In the case of there being no one to an- 
swer the phone after the twentieth ring, the 
micro answers the phone. Regardless of 
who is calling, the called modem sends out 
the answer tone and depending on what 
standard it is set (V.21, V.23), it proceeds 
to sense the calling tone. A timing loop of 
several seconds is again initiated: if a reply 
tone is not sensed within the timing period, 
the called modem hangs up assuming it was 
a person, not a modem that rang. 

It is important to note that, despite no 
conversation a charge is made for the call 
and thus the reason why the called modem 
does not answer the phone until the twenti- 
eth ring. How many people would be pa- 
tient enough to wait 20 rings? It is your job 
to inform your friends not to wait too long 
on the phone if it keeps ringing. Hanging up 
quickly and trying again is best. 

A lot of complex procedures in the 
modem cannot be realised without the abil- 
ity to detect and distinguish the service 
tones from the Telecom exchanges. Full de- 
tails of the specifications of these tones are 
set out in Telecom Specs 1104, Issue 3. 
Anyone who is interested can obtain a copy 
from Telecom. For our ETI readers' con- 
venience, the specifications for the most 
common service tones are listed in Table 3. 
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Compare the features and you'll see that for 
our price they're not worth being without: 

20nS/DIV sweep Trigger Level Lock 
Variable Hold -Off Auto Focus 

Warranty 2 years. 
2 Quality Probes 
INCLUDED. 

$629 
+ sales tax 
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1st Floor 
720 George St 
Sydney 2000. 
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RSC.FORTH CARD 
EXTENSION 
Rockwell's Forth microcomputer card offers the power of a 
high level language coupled with the speed you could expect 
at machine level. This, the second in our series on the 
Rockwell board, describes the implementation of a' disk drive 
and house keeping commands. 
EVERY COMPUTER enthusiast has a 
special regard for the computer manual. 
Full of jargon and special terms, even the 
formally trained can find it a little daunting. 

Manuals are usually divided into sections, 
with each section covering a particular com- 
mand or feature. While individual sections 
can be quite clear the links between the sec- 
tions or features can be poorly covered. The 
other sort of manual of course is the type 
that is very easy to read but provides only 
shallow discussion of the hardware and soft- 
ware. 

The problems of understanding the com- 
puter manual become even greater when 
you start to work at machine level. The 
commands needed to store files on a disk, 
send a file from the screen to the printer or 
transfer a file from the disk to the printer 
are no longer self-explanatory. 

Fortunately the Rockwell Forth manual 
is of the type that will become more and 
more useful as you go along. Unfortunately 
it is the type that takes some effort to 
assimilate. 

The main approach of this article will be 
to get you started on the important house- 
keeping operations so when you make that 
step into the manual, it will be much less 
daunting. This approach should suit begin- 
ners as well as the computer literate. 

The kit 
This kit is somewhat different from most 

described in this magazine. It is based on a 
Rockwell single -chip computer that has a 
6502 CPU, the heart or kernel of the oper- 
ating system in ROM, RAM, a timer and 
input and output ports - all on one chip. 

The CPU, pc board and any `rare' parts 
are available in a kit from Energy Control in 
Brisbane. The double sided, solder masked 
and screen printed boards were developed 
by Rockwell and Energy Control and will 
greatly simplify construction. In the May 
issue this year Peter Ihnat described the 
construction of the basic computer board. A 
number of extension kits like the one for the 
disk drive controller described in this article 
are also available from Energy Control. 

The sections of this article are presented 
in the same order that you will have to fol- 
low in setting up your Forth computer 
board. It will help if you follow this se- 
quence faithfully. 

Construction and setting up 
Whether you already have the basic com- 

puter board or are starting from scratch, 
construction of the kit is relatively simple. 
You are less likely to be plagued by forgot- 
ten feed through wires and solder bridging 
as the pc boards are plated through and sol - 
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Figure 1. Multi -disk drive connection configurations. 
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der masked. A screen printed component 
overlay simplifies component placement. 
As a result these construction hints apply 
equally to the basic or extension kits. 

As usual, insert the least sensitive parts 
first, placing components in the order of 
links, connectors, switches, IC sockets, 
resistors and capacitors before soldering in 
the ICs or placing ICs in sockets. 

Be careful to correctly orientate all ICs 
and electron. The body of the 2 MI-Iz crystal 
should be connected to ground by soldering 
a wire between the case and one of the holes 
in the board at the side of the crystal pack- 
age. 

There are a number of jumpers on the 
board marked A, B, M2 etc, which config- 
ure the board for different CPU and 
memory options. The arrangement of the 
jumpers for this project is shown on the 
component overlay. 

You should now be ready to set up the 
board for initial testing. Connect 5 Vdc to 
the terminal block (TB1). Be careful of the 
polarity of the wires and check that the 
board draws about 400 mA from your 
power supply. 

To communicate with the Forth board, 
you will need a terminal. If your terminal 
outputs true RS232 signals with ±12 V 
swings, it can be directly hooked to the 
Forth board. For some other voltages, you 
could contact our technical service for help. 

To connect the RS232 interface, only 
three wires are needed. J2 on the Forth 
board is a DB-25 connector intended for an 
RS232 serial interface. Pin 3 on the connec- 
tor is the transmit pin and pin 2 accepts 
serial signals from your terminal. The 
ground line on pin 7 should join to the 
ground pin in your terminal. 

Now set your terminal to 2400 baud and 7 
bit data with two stop bits, no parity check, 
no echo and full duplex. If your terminal 
has the X -ON X -OFF option, leave it out. 
Turn on the 5 V power supply to the Forth 
card and your screen should display 

RSC-FORTH V1.7 
Pressing the reset button on the Forth 

card or typing COLD then pressing RETURN 
on your keyboard should cause the same 
message to be displayed again. A few sim- 
ple interactive commands can be tried out 
immediately. Type 

VLIST [RETURN] 
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The screen will start to display a list of all 
the possible Forth words (commands) that 
you can use. The listing will take a few sec- 
onds to finish. Pressing the control key and 
the S key together on your keyboard will 
terminate the listing action earlier. 

One of the simpler commands you can try 
is multiplication. Type 

5 8 * [RETURN] 
The Forth card will respond with OK im- 
mediately after RETURN is pressed. The 
numbers 5 and 8 are first pushed on to the 
stack with 8 on the top of the stack. En- 
countering the ', the Forth compiler will 
compile and execute the multiplying func- 
tion. It pulls the top two numbers from the 
stack, multiplies them and puts the answer 
back on the top of the stack. You can verify 
your answer by typing 

. [RETURN] 
The response is 

40 OK . 

The . command allows you to pull the 
value from top of the stack to be displayed 
on screen. Other simple commands like +, 
-, /, . S etc could be explored with the help 
of the RSC-Forth manual. If everything 
looks fine, the next step is to hook up the 
disk drive and the printer. 

Disk and printer set up 
To save trouble and time, I suggest for 

your disk drive you use the TEC FB-503 40 
track, which is available from Energy 
Control. 

The Forth board is capable of controlling 
up to four disk drives. They can be con- 
nected in a daisy chain or radial chain man- 
ner as shown in Figure 1. Each drive has a 
terminator installed when shipped from the 
factory which looks rather like a 14 -pin IC. 
Remove this terminator if necessary. 

The numbering of each drive is deter- 
mined by the FDD shorting plug. On the as- 
sumption that most people will use only one 
drive, the FDD plug is put in the DSO posi- 
tion before shipment. DSO, DS1 etc have 
been marked on the pc board against the 
jumper socket. Refer to Figure 2. 

The connector cables are your next prob- 
lem. Every disk drive needs two cables; one 
connects the power and the other is for the 
110 signalling. The power cable consists of 
four wires connecting the drive to +12 V, 
+5 V and two grounds (see photo). If the 
TEC disk drive is used, the J1 connector on 
the Forth card is pin -to -pin compatible with 
that on the disk drive. A 34 -way ribbon 
cable is used to link up the two units. 

The J4 connector on the Forth card is to 
drive a Centronics printer. To save room on 
the board, J4 is only a 20 -way connector 
(the standard Centronics connector has 34 
pins). On the card end a 20 -way ribbon 
cable is cramped into a normal 20 -way con- 
nector. At the other end the 20 -way cable 
has to be placed against the pin 1 side of the 
34 -pin connector (see photo). To print 
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Disk drive (left) and Forth card (right) showing power cable combination. 

something, you need to consult the accom- 
panying printer driver program. 

You should expect the disk drive to draw 
about 200 mA from your 12 V supply when 
idle. This could go up to 500 or 600 mA 
when the motors are running. Your 5 V 
power supply has to be able to supply at 
least 900 mA when the Forth card (drawing 
400 mA) and the disk drive are hooked up 
to it. 

Now turn the power to the system back 
on. The same start up message RSC-FORTH 
V1.7 should be displayed. The system 
needs at least 6K memory to run a disk. So 
make sure you have 6116 RAMs in sockets 
8, 9, 10. 

Put a 5V4 -inch floppy disk into the disk 
drive ready for formatting. The disk operat- 
ing system has to know where the top of the 
RAM memory is. So on resetting you 
should type 

HEX 1800 MEMTOP [RETURN] 
The system will respond with OK . Hex tells 
the system that any number received will be 
in hexadecimal. The addresses of the RAMs 
range from 0200 to 17FF (in hex). The next 
address is 1800 and this is the one you 
should nominate with the command 

Two ends of the 20 -way printer cable, 
one cramped to a 34 -way Centronics plug. 

memory top (MEMTOP). Once this parame- 
ter is set, you format the disk by typing 

DECIMAL 40 0 FORMAT 
The disk drive should start to format the 

disk immediately. DECIMAL tells the system 
to change back to decimal mode. The 40 
tells the system that the disk is 40 track and 
0 tells the system to format disk drive 0 
(remember that the system can control up 
to four drives). This job takes about a 
minute or so to do. When the OK sign is dis- 
played, you are ready to create your pro- 
gram and store it in the disk. 

Disk file handling 
A 40 -track drive gives you 314 blocks. 

They are from block 0 to 157 and block 320 
to 476. Blocks between 158 and 319 are 
used by an 80 -track drive. Details can be 
found in appendix N of the Forth manual 
and the "Disk Interface" box. A block con- 
sists of 1024 bytes. Blocks 0 and 1 are re- 
served for storing system parameters. To 
create a file or program, type 

5 LIST [RETURN] 
The system responds by displaying 

SCR #5 
0 
1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
OK 
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These are line numbers and can be modified 
by the >LINE command. Say you want to 
create a program for displaying a message 
on the screen when you execute it. You 
enter the instruction of the program in line 0 
by typing 

0 >LINE : TRY [RETURN ] 
There needs to be a space between 0 and >. 
The : is a Forth command for creating a 

word called, in our example, TRY . To de- 

fine what TRY does, enter your next instruc- 
tion by typing 

1 >LINE ." This is a small 
testing program " ; 

A space must be allowed between the . ' ' 

command and the This. The command al- 
lows the string of characters to be displayed 
inside the double quotes. To terminate the 
definition of TRY, the ; is put at the end. 
You can look at what you have entered by 
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Figure 2. Disk drive hardware set up. 
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Close up of the disk drive to show the location of the FDD plug connectors and the terminator. 
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typing 5 LIST [RETURN] again. The 
screen will display 

SCR #5 
0 : TRY 
1 . ' ' This is a small testing 
program " ; 

2 

3 

4 

5 

6 
7 
8 

9 

10 

11 

12 

13 

14 

15 

OK 
If the listing shows a mistake in any line, 

it can be corrected by using the x >LINE 
command, where x is the number of the line 
carrying the mistake. You can also erase a 

whole line by typing 
x >LINE 

followed by two or more spaces and then 
[RETURN] 

Line x will be totally erased. You can 
verify this with 

0 >LINE [RETURN] 
5 LIST [RETURN ] 

Line 0 should be a blank line. Now re- 
type your erased instruction in line 0 to 
complete your program. To store the pro- 
gram in the disk type 

FLUSH [RETURN] 
The system responds with OK . The com- 

mand INDEX in the Forth dictionary allows 
you to check what is on the disk. An execu- 
tion of this command will display the first 
line in every block in the disk you want to 
look at. Type 

DECIMAL [RETURN] 
0 10 INDEX [RETURN ] 

The DECIMAL command is just to make 
sure the 0 and the 10 are not in hexadeci- 
mal. The system will display 

0 
1 

2 

3 
4 
5 : TRY 
6 
7 
8 
9 
10 OK 

Indeed, the program is actually stored in 
the disk, block 5. Although blocks 0 and 1 

seem to be empty, they are reserved for sys- 

tem use. So don't store any user programs 
there. 

You can verify the storing action by turn- 
ing off the power to the system. Leave it for 
a few seconds and turn it back on again. 



Type 
COLD [RETURN] 

to reset the system. Then initialise the mem- 
ory for the disk drive again by typing 

HEX 1800 MEMTOP [RETURN] 
Do a disk read by typing 

0 10 INDEX [RETURN] 
You should get 

0 
1 
2 
3 
4 
5 : TRY 
6 
7 
8 
9 
A 

B 

C 

D 

E 
F 
10 OK 

Note that this time the 10 is in hexadeci- 
mal. The system stays in one number base 
until it is changed. On the cold start, the de- 
fault base is decimal until it is changed by 
hex . To run your program, the easiest way 
is to type 

5 LOAD [RETURN] 
The LOAD command will put the program 

you created in block 5 on to the Forth dic- 
tionary. The word TRY you created be- 
comes another Forth word. Calling the 
word will execute the function defined by 
the word. 

Now try running your program by typing 
TRY [RETURN] 

The system will display 
This is a small testing 
program OK 

So far so good, but what about erasing 
files on the disk? You can, of course, list 
that file and erase line by line until the file is 
blank and store it back. This is a lengthy 
method. Unfortunately, the word WIPE 
which exists in the RSC-Forth manual does 
not exist in this system. There is no single 
Forth word to enable you to erase a file on 
the disk. 

But, don't worry, Ell has solved the 
problem with a program to erase files on the 
disk. A listing of this program is shown here 
(as well as in the RSC-Forth manual). This 
program is created using the commands dis- 
cussed above. If you want to store this pro- 
gram in block 12 (decimal), type 

DECIMAL 12 LIST [RETURN] 
Then enter your instructions using the x 
>LINE command. The finished program 
looks like the following 

SCR #12 
0 (Word to clear a screen) 
1 

2 (S -S WIPE BLANKS etc . ) 

3 : WIPE BLOCK 1024 BLANKS 

411 
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Piggy -back board for the Forth card if 65F12 is used. 

4 UPDATE FLUSH ; 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 ;S 

Store the program in the disk using the 
FLUSH command. To run it, type 

12 LOAD [RETURN] 
The definition WIPE created by you is put 

into the Forth dictionary. Typing 
5 WIPE [RETURN] 

will erase the block (screen) 5 on the disk 
for you. You can verify this by typing 

0 5 INDEX [RETURN ] 
Block 5 should be a blank block. 

Printing files 
It is not always convenient if you can only 

check and correct your programs on the 
screen. The Forth operating system kernel 
and the development ROM do not allow 
you to print files from disk to a printer di- 
rectly. A printer driver program has to be 
written and stored in the disk for future use. 

To print any file, that program has to be 
called from the disk and compiled using the 
LOAD command. The listing of the printer 
program is as follows: 

SCR #10 
0 (Centronics Driver: P-On, 

P-Off, Print) 
1 (FILTER OUT FORM FEEDS) 

BASE @ HEX 
2 LATEST DP @ 100 + H/C 
3 CODE STB-PRT 10 3 RMB, 0 2 

RMB, 0 2 SMB, RTS, END-CODE 
4 CODE ACK-WT BEGIN, 11 3 

BITSET UNTIL, RTS, END- 
CODE 

5 CODE HOUT 1 STA, OA # CMP, 0= 
NOT IF, 'STB-PRT CFA @JSR, 

6 'ACK-WT CFA @ JSR, THEN, 
RTS, END-CODE 

7 0 HEADERLESS I 

8 : P-ON [ ' HOUT CFA @ ] 

LITERAL 0046 I ; 

9 : P-OFF F5EF 0046 I ; 

10 : FORM-FEED OC EMIT 
11 ' P-ON LFA ! BASE I 

12 : PRINT 1+ OVER P-ON DO DUP 
LIST 1+ LOOP P-OFF ; 

13 : P-SCR P-ON LIST P-OFF ; 

14 ;S 
15 

Store the printer driver program in the 
disk with FLUSH command. As usual type 

10 LOAD [RETURN] 
to put the word into the Forth dictionary. 
To print blocks 10 to 20 from the disk on to 
the printer, type 

10 20 PRINT [RETURN] 
If only one block is to be printed, try 

10, P-SCR [RETURN] 
Whatever is on block 10 will be printed. 

There was a problem when I first tried 
this program. It does not output a line -feed 
to the printer and, consequently, the whole 
file gets printed on the same line. To avoid 
this, you have to choose the auto line -feed 
option in your printer. This facility is nor- 
mally selectable by the rocker switches in 
your printer. For the one I was using, con- 
necting a 0 V (ground) line to pin 14 on the 
Centronics plug has the same effect. 

Input/output ports 
It would be a pretty useless computer if 

the Forth card could not control general 
purpose ports with software. A quick look 
at the specifications of the mother chip 
65F11 will leave you stunned. Apart from 
the usual parallel ports, under your pro- 
gram's control, you can address two 16 -bit 
counter latches and a full duplex serial com- 
munication channel. 

Hardware interrupt signals applied to 
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0 OFF! 
Special End of Year Offer 

Offer closes 31 1 86 

- - FLUKE 80TK 
CONVERTS YOUR 

DIGITAL 
MULTIMETER INTO A 

K -TYPE 
THERMOCOUPLE 
THERMOMETER 

80TK SPECIFICATIONS 
Temperature Measurement Range 

-50 to 1000'C 

-58 to 1832 

Battery Lae 1600 Hours (9V). 

Treat yourself to a new Fluke Digital 
Multimeter and you can have the 
80TK Thermocouple Adaptor for 
just $69 (ex tax) or $81.40 (inc tax) - 
a saving of $30 on the 
recommended price! 

The 80TK plugs into any Fluke 
DMM to give accurate temperature 
measurements from -50° to +1000°C 
using a K type bead thermocouple 
(included). Micro -connector or 
screw terminals accept a wide 
range of Fluke or other probes. 
Measures in °C and °F 

See the 80TK and the complete 
Fluke Multimeter range at 
participating distributors. 

Offer not available in States or Territories where it 
contravenes applicable laws. 

ELMEASCO 
Instruments PIN. Ltd. 

NEW SOUTH WALES VICTORIA OUEENSLAND 
15 McDonald Street. 12 Maroondah Highway. Tel loll 319 8688 
MORTLAKE RINGWOOD 

S AUSTRALIA P.O Box 3a CONCORD P O. Box 623. RINGWOOD 
Tel AU 3a4 9000 NSW 2137 VIC 3134 

Tel: 017362888 Tel ío31879 Mt W AUSTRALIA 
Telex: AÁ25887 Telex' AA30418 ELTENT Tel 1091481 1500 
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some handshake pins can also be detected 
by software. 

The input/output power of the card can 
be enhanced if you are willing to spend a lit- 
tle more money. A piggy -back adaptation 
board with a 65F12 chip will let you use an- 
other three 8 -bit parallel ports. That is, 24 
I/O lines which are fully bidirectional. 

The following paragraphs will show you 
how to read and write to the parallel ports 
(port A, port B). Before you write a pro- 
gram, it's best to find out where the ports 
are. 

J3 is an expansion header connector with 
port pins on it (see Figure 1). Names such as 
PBO, PA2 etc on that drawing refer to port 
B, bit 0 (least significant) pin, and port A, 
bit 2 pin respectively. Although shown, 
ports C and D are not normally used for DO 
purposes. Only ports A and B can be used 
with the 65F11. 

After locating which pins on 13 corres- 

TEC DISK DRIVE ALIGNMENT 

There are three adjustments to be made. As 
they require measurement of quite fast 
pulses you will need an oscilloscope of rea- 
sonable bandwidth to give good results. 
15 MHz or better is desirable. 

You will note there is a jumper at pin 1 of 
the 2793. Taking this jumper to +5 volts en- 
ables Internal precompensation. Taking this 
pin to ground disables precompensation. The 
drives used were TEC 40 -track drives from 
Energy Control. The precompensation ad- 
justment was disabled as it was found to be 
unnecessary. If other drives are used, refer to 
the manufacturer's data to find what precom- 
pensatIon pulse -width is required. Write- 
precompensation provides a delay before a 

write -pulse is issued to the write -head of the 
drive. The actual delay is adjustable between 
100 ns and 250 ns. If you choose to use 
precompensation carefully follow this 
procedure: 

1. Set TEST (pin 22 U12) to a high. 
2. Push the RESET button. 
3. Set TEST (pin 22 U12) to a low; inserting a 

jumper at the link marked T will accomplish 
this. 

4. Observe pulse -width (pin 31 U12). 
5. Adjust R22 for the desired precompensa- 

ton pulse -width. 

DATA SEPARATOR ADJUSTMENT 
The following adjustments should be made 

carefully as misalignment will Cause 
read/write errors: 

1. Set TEST (pin 22 U12) high by removing 
link T. 

2. Push the RESET button. 
3. Set TEST low by Inserting Jumper at T. 
4. Observe pulse -width (pin 29 U12). 
5. Adjust R23 for a pulse -width of 500 ns. 
6. Measure the frequency (pin 16 U12). 
7. Adjust C7 for 250 kHz at pin 16 U12. 
8. Set TEST (pin 22 U12) to a high (remove 

jumper from 1). 

pond to what bit in the port, you' can read 
the port by the following 

COLD [RETURN] 
COLD will reset the system. The default of 
ports A and B is input ports. Now type 

HEX PB C@ [RETURN] 
The system will respond with OK . HEX 
changes the number base of the system to 
hexadecimal. PB C@ causes the voltages on 
pins of port B to be read and stored in the 
stack. To read what they are, type 

[RETURN] 
The system will display 

FF OK 

meaning all the eight pins on port B are at 
logic 1. 

Now try to earth some of the pins of port 
B with a wire connected to ground, say, 
connecting pin PBO for the sake of trying 
something simple. The logic pattern on port 
should be 11111110. Type 

PB C@ . [RETURN] 

DISK STORAGE WITH FORTH 

Disk -based systems have traditionally re- 
quired a disk operating system (DOS) to han- 
dle such functions as program and data stor- 
age, file maintenance, loading and execution 
of programs, and so on. Forth, however, does 
not provide a DOS in the usual sense. Pro- 
grams or 'words' as they are referred to in 
Forth are stored in blocks of 1024 bytes. The 
words 'block' and 'screen' are often used In- 
terchangeably in Forth but they represent the 
same thing. 'Screen' is perhaps more repre- 
sentative of how a block appears on the 
user's terminal. A screen is organised as 16 
lines of 64 characters. The number of screens 
that can be stored on a disk is a function of 
the drive size. For example, an 80 -track dou- 
ble density drive can provide 637 screens. 

It should be noted that enough system 
RAM must be provided to allow memory allo- 
cation for screen buffers. The bipolar PROM 
decoder supplied by Energy Control allows 
three 2K by 8 -bit RAM chips. It will be neces- 
sary to provide at least 6K to effectively use 
the disk system. 

The heart of the disk interface is the 2793 
floppy disk controller (FDC) chip (in socket 
U12). This chip provides all the functions 
necessary to step the head, seek tracks, and 
read/write sectors and tracks. 

U21 Is used as a monostable to delay the 
head load timing signal on U12 pin 40. K is 
triggered by the head load signal on U12 pin 
28. 

The FDC address Is derived from the FDC 
signal from the bipolar decoding PROM (U6). 
Forth requires the FDC at 5100. Additional 
decoding Is provided by U13 and U4 for drive 
status and control registers at $106. Reading 
$106 provides status information on 05 to 07 
via U14. Writing to $106 latches data into U15 
to provide control of drive and side select, 
and also a signal to turn the drive motor on. 
U18 and U19 are open -collector buffers to in- 
terface the disk drive control lines. 

The network C6, CR1, R14 attached to U12 
pin 23 is a filter that controls the response of 
the internal VCO of the 2793 during data 
recovery. 



The system should respond correctly with 
FE OK 

To write something to port B, you have to 
send a byte of 00 (in HEX) to port B to turn 
it into an output (rather than input) port. 
Once this is done, port B will remain an out- 
put until it is changed. Perform this with 

HEX 0 PB C! [RETURN ] 

Now any binary pattern can be loaded into 
port B by, for example, typing 

A5 PB C! [RETURN] 
A multimeter may be used to check the 
voltages appearing on port B pins. 

This testing procedure is logical but a bit 
boring. The accompanying listed program is 
a lot more interesting. Before you try it, a 
simple hardware interface circuit has to be 
built. Use a breadboard if you wish to save 
time and components. 

The schematic of the interfacing hard- 
ware is shown in Figure 4. Try this simple 
program interactively on the console. That 
is, the program will not be stored in the 
disk; it is executed directly from the key- 
board to be thrown away later. Reset the 
system with 

COLD [RETURN] 
HEX 1800 MEMTOP [RETURN] 
0 PB C ! [RETURN ] 
DECIMAL [RETURN] 

Create your program as usual with 
6 LIST [RETURN] 

Use x >LINE command to enter your in- 
structions as before. Don't use the FLUSH 
command if the program is not to be stored 
in the disk. The listing of the program is 
shown below. 

SCR #6 
0 : ( Turn LEDs on/off in a 

binary pattern ) 

1 : FLASH CR 500 0 DO I PB Cl 
2000 0 DO LOOP LOOP ; 

O U23 +- 

o 

U22 

.16 

33 

o 

34 

o 

1=PG7 
2 . PG6 
3 . PG5 
4. PG4 
5. PG3 
6.PG2 
7 = PG1 
8 . PGO 

9= V., (GROUND) 19 . Vss 
10. Vy, (GROUND) 20 . Vs, 
11 PF7 21.PE7 
12 PF6 22. PE6 
13 PF5 23 = PE5 
14 = PF4 24 = PE4 
15 = PF3 25 = PE3 
16 PF2 26 . PE2 
17 = PF1 27. PEI 
18 . PFO 28 PEG 

29 . Vcc 30 V 
31 = RESE7 
32 . A2 (CLOCK) 
33 . Vss 
34 . Vse 

Figure 3. J6 pin assignment on the piggy -back board. 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

Do a 6 LOAD [RETURN] command straight 
away. It compiles your program and the 
new Forth word FLASH is put in the Forth 
dictionary. To run your program, type 

FLASH [RETURN] 
You should see the eight LEDs turn on 

and off like a counter counting up the bi- 
nary scale. That is, the LED connecting to 

PBO will flash twice as fast as that to PB1 
and four times as fast as the LED connected 
to PB2 etc. The counting keeps going on 
until the nested DO loop finishes itself. 
Changing the 500 to a larger number, say 
1000, will double the time this flashing 
operation lasts before it stops. Changing to 
2000 will, on the other hand, affect the 
flashing rate of the LEDs. 

Precautionary notes 
Extra I/O capability of the Forth card can 

be obtained if 65F12 is used. A small piggy- 
back adaptation board allows for the differ- 
ent sizes of the 65F11 and 65F12. The white 
silkscreened position U23 is not for solder- 
ing a chip on to. Instead, two 20 -way header 
connectors have to be soldered on the bot- 
tom side of the board. 

The pins of the headers connect the two 
boards up electrically. Naturally, the 65F11 
(U1) has to be unplugged from its socket, 

MICROMASTER Simply Brilliant 
MicroMaster is a new single board computer with more features and higher 
performance than previously thought possible in a board of this size. Based 

on the STD bus, it is possible to expand the MicroMaster into an extremely 
powerful multi-user system with hard disks. A friendly user interface and 
performance benefits are provided by a CP/M compatible operating system 
with MSDOS and UNIX-like features. 

Features 
High performance microcoded CPU with pipelining 
Z-80 compatible but faster 
up to 512K bytes RAM with MMU 
morrtor/boot PROM in 2732-27256 
two DMA channels for fast data transfers 
two 16 -bit counter -timer channels 
12 level interrupt controller 

For more information or to place orders(!) contact: 
Microtrix Pty. Ltd. 24 Bridge Street, Eltham, Vic., 3095. Ph. (03) 439 5155 

e 

two RS232 serial ports with on -board drivers 
Centronics parallel port 
Floppy disk controller for 31/2, 51/4, 8 -inch drives 
Support for new dual s?eed 51/4 -inch drives 
Compatible with CP/M, Z -System, CP/M3, TurboDOS 

Full 12 months warranty. 

$750 
(plus sales tax) 

Distributor and OEM 
enquiries welcome. 

71iIClliti 
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allowing the header connector pins to go in. 
You will find the pins aren't quite long 
enough. Pushing them deep into the socket 
will force the little board to press against 
Ul's neighbouring components. The easiest 
solution to this problem is to buy another 40 
pin IC socket. Stack it up on top of the 
original socket to make it taller before join- 
ing the two boards. It is a good idea to put 
four standoffs between the two boards and 
fix them tight with screws. Holes are al- 
ready drilled on both boards for this 
purpose. 

A 64 -pin IC socket has to be soldered on 
to U22. A double row 34 -way header con- 
nector is soldered on to J6. A fine soldering 
tip is recommended. Next, insert the 65F12 
into the socket. Inserting this chip properly 
will be much harder than you think! To en- 
sure good contact between the IC and the 
socket, pins of the IC are flared outwards. 
The pins are forced back when you insert 
them. 

The fact that this 'fat' monster has two 

columns of pins on each side makes for an 
extremely hard job. Somehow, you have to 
bend four columns of pins at the same time 
as you insert the chip into the socket. How- 
ever, you should be able to manage it with a 
bit of patience and care. 

A good contact is very important. For a 
while with mine I thought there was a bug 
on the board. My screen kept displaying 
garbage symbols and the cursor buzzed cra- 
zily. Not until a fifth attempt at inserting 
this monster chip could I eventually get it 
working. 

There is no information on the pin assign- 
ment of the 34 -way header connector in 16. 
I have tracked this down by tracing through 
the tracks on the little board. As you might 
have guessed, most of the pins on the con- 
nector are for the additional ports offered 
by 65F12. The pin assignment for J6 is 
shown in Figure 3. This uses the convention 
of PEO, PF6 etc, where PE, PF are ports E 
and F respectively and 0 and 6 refer to the 
bit position of the specified ports. 

FORTN CARD 

IT EXPANSION CONNECTOR I 

Figure 4. Port B testing hardware. 
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The basic model consists of 2 MHz crystal, 
65F11, bipolar PROM, R65FR1 ROM and pc 
board, and costs around $159. You can en- 
hance the I/O power by replacing the 65F11 
with 65F12. The piggy -back adaptation board 
with the 65F12 and a few header connectors 
necessary for connecting to the mother board 
cost $54. The Forth card cannot drive a disk 
drive without the 2793A disk controller chip. 
The chip itself costs $27. A 40 -track TEC- 
FB503 disk drive complete with connectors is 
available for around $200. All the above parts 
are available from Energy Control. See below 
for full parts lists. 

PARTS FOR BASIC FORTH CARD 
Resistors all 1/4 W, 5% 

R1,2 1M 
R3, 9-12 4k7 
R5, 6, 8, 25-27 1 k8 
R7 330R 
R24 2k2 
R30-33 4k7 

Capacitors 
Cl, 13-19 100n ceramic bypass 
C2 10n 
C3 220n 
C4, 5 10p 
C9, 10 101 16 V RB electro 
C11 1O0µ 16 V RB electro 

Semiconductors 
CR1-4 1N914 
U2 74LS373 
U3 74LSO4 (must be LS) 
U4 74LS10 
U5 '555 
U8-10 6116 2K RAM 
U11 74LS32 
U14 74LS240 
U16 ICL7660 
U17 LM1458 
Y1 2 MHz crystal 

Miscellaneous 
1 x 40 -pin IC socket; 2 x 24 -pin IC sockets; 2 x 
28 -pin IC sockets; 1 x 20 -pin IC socket; DB-25 
female connector (right angle pc mount) normally 
open pushbutton; and the RSC-Forth develop- 
ment kit' which includes: 

U1 R65F11 
U6 256 x 8 bipolar PROM 
U7 R65FR1 development 

ROM 
pc board and literature. 

PARTS FOR DISK CONTROLLER 
Resistors 

R13 4k7 
R14 1k 
R15,16 10k 
R17 1k8 
R18-21 150R 1/z W 
R22 10k multi -turn trimpot 
R23 50k multi -turn trimpot 
R28 10k 
R29 470k 

Capacitors 
C6 220n 
C7 10-100p trimming capacitor 
C26,27 10n 
C28 1µs 

Semiconductors 
CR1 1N914 diode 
U12 WD2793' 
U14 74LS240 
U15 74L$273 
U18 7406 
U19 7406 
U21 '555 

' available from Energy Control. 



Introducing a new standard of quality in an 
affordable line of microphones 

The PROLOGUE microphones from 

u 
These are excellent "starter" mics for the beginners who 
are looking to "hone" their skills on a microphone that 
sounds good and is rugged enough to withstand years 
of use. Shure is world acclaimed for its emphasis on 
ruggedness and reliability. 

PERFORMANCE 
Prologue microhphones deliver a sound that is distinc- 
tively "clear and alive." The frequency response of ev- 
ery Prologue microphone is tailored for vocal intelligi- 
bility, and is equally satisfying for music reproduction. 

CONSTRUCTION 
Each Prologue features an all -metal, die-cast case. And 
becuase they are dynamic microphones, they stand up 
well to heat and humidity. 

QUALITY 
You can count on Prologue microphones for consisten- 
cy in frequency response and output level. Prologue 
microphones are subjected to rigid Shure specifications 
and quality control procedures. But if a Prologue micro- 
phone ever needs servicing, you need only return it to 
Shure for repair. Prologue models are not "throwaway" 
designs. 

PROLOGUE 10 
The slim, probe shape of the Prologue 10 is in- 
tended to give the unit a low profile when hand- 
held or stand -mounted in both vocal and 
instrumental applications. It is an excellent choice 
for podium use also. It is available as either a high - 
impedance (10H -LC) or low -impedance (I0L-LC) 
model. Frequency response is 80 to 10,000Hz. 

PROLOGUE 12 
The popular ball shape of this model is designed 
to provide increased ruggedness, plus 
added protection against speech -produced 
"popping" sounds. It is also better suited to 
hand-held use than probe -shaped microphones. 
Available in either the high -impedance (I2H-LC) or 
low -impedance (12L -LC) model. Frequency 
response is 80 to 10,000Hz. 

I1'ry ,ñ 

PROLOGUE 14 
The Model 14 has all the advantages of a ball 
micrphone, plus such additional features as 
improved performance, a durable, non -glare matte 
finish case and switch -locking capability. Available 
in either the high -impedance (14H -LC) or low - 
impedance (14L -LC) model. Frequency response is 
40 to 13,000Hz. 

AUDIO ENGINEERS PTY. LTD. 

5111/RE 342 Kent St., Sydney, NSW 2000 
(02) 29 6731 

AUDIO ENGINEERS (QLD). 
Cnr. Jane & Buchanan Sts.. 
West End. QId. 4101 
(07) 44 894" 

MARKETEC PTY. LTD. 
Unit H, 28 \Xelshpool Road, 
Welshpool. W.A. 6106 
(09) 361 5954 <hu.e4 



" --mnsrMas GIFTS PROM JA YCAR - 
AT LAST! A low cost 10 
Amp Digital 

Multlmeter with transistor test facility 
Digital multimeters are very popular these days but 
good quality ones with 10 amp scales generally cost 
well over 5100. We think that Is too expensive so 
we've decided to do something about n. 
jaycar is pleased to announce a direct import digital 
mulitrreter with sensational specifications at an 
unheard of price! 
Check the specs: 
DC VOLT O.ImV - 1000V 
AC VOLT 0 ImV 700V 
DC CURRENT loA 10A 
AC CURRENT luA - l0A 
RESISTANCE 0.1 - 20 Mohm 
CONTINUITY less than 30 ohm 0 ImA 
hFE TEST 0-1000 10uA 2.8V NPN/PNP 
DIODE TEST 1mA 
Basic accuracy of Volts, Current a resistance Is 
between 0.5 1 2% depending on range. 
DIMENSIONS - 170TH) x 90(W) x 35(D)mm 
MATURES' * 0.5" high digits * High quality probe set supplied! * Vinyl carry case supplied! * Built In toting bail! * LED 8 buzzer continuity test! * Precision thin film resistors 
used for long term accuracyt * CMOS logic. 1000-2000 hours battery life! * Single function range switch * Complete with battery, spare fuse 
(2AG) and' instruction manual * Protected ON/OFF switch! * Auto polarity * Protected * Floating decimal point 
Cat. OM. 1530 

$89.95 

AT LAST, A low cost 10 * * N E W Amp !Molter! BALANCE (Curve M -N) 
Transistor Tester a For Playmaster Series 200 Amp Kits capacitance Meter! Were the balance pots missing from your Playmaster 

Jaycar is proud to announce a genuine losscost high 200 amp Hi It certainly would not have been If you 
performance combination Muhlmeter/Capacitance purchased a Jaycar kit. 
meter for the enthusiast! This unit Is all the most Jaycar have sufficient stocks of the ORIGINAL balance 
commonly needed test gear rolled into one! pots (as used In the EA prototype) for other uses 
Similar units are on the market to sell from around Please note. however. that these pots are the 1/4- shall 
S.150 to over 5200. Why pay more when you can get pot (with fiat) as ORIGINALLY used by EA They are 
a Jaycee direct import for less? not "metric" pots. 

DC VOLT _ ____ 0 ImV - IOOOV 
You can purchase one of these pots and so finish off 
your valuable project. 

QImV 700V Cat. EE -0200 
l uA I0A (20A max 30 secs) 
l uA- 10A (20A max 30 secs) 

0.1 20M ohms 
1pF - 20uF (2%) 

less than 30 ohms B lmA 
0-1000. 1 OuA 2.8V 

I rnA (Buzzer 8 LED) 

AC VOLT 
OCCURRENT. 
AC CURRENT 
RESISTANCE 
CAPACITANCE 
CONTINUITY - 
hFE TEST 
DIODE TEST 
FEATURES: * 0.5" high digits * High quality probes supplied! 

ED * L and Buzzer continuity test * Precision thin film resistors for long term stability * CMOS logic. 1000 2000 hours battery fifer * Meter ptotecuon Fused * Complete with battery, quality probes. spare fuse * Floating decimal point * Auto polarity 
* Impact resistant caseM 

Cat O-1540 

Mu /t/meter/ POTS 

$ f 29.00 

Eris! 
.. .1 -o 

Join the Compact Disyc 
Owners Club - ring (02) 
747 1888 or call /n to 
one of our stores For 

aleta/Is. 

Cat 51-2700 

DESK MOUNTED LAMP 
MAGNIFIER 

This unit magnifies any object under a dear cool 
fluorescent light. The magni&kanon is the maximum 
obtainable (lens 127mm diamner biconvex 4 Dloptres. 
focal length 254mm) consistent with minimum dis- 
tortion and eyestrain and good of -angle viewing 
It is NOT cheap, but then again 6 will definitely last a 
kferinte It is built like a Rolls Royce. (We doubt 
whether 20 years continuous use would wear out the 
German made flexible arms for example). Spare 
fluoro tubes are available ether from us or electrical 
outlets If you have trouble with fine KB work or 
component identification but stall want both hands 
free, this is for you We thoroughly recommend this 

Tquality 

Australian made product 
echnic -1 Iniorn/at/on 

Wummatton 22W Fleoreacear 
Weight 11164 
Lateral Extension 254am 
Vertical Extension 254am 
Fixing- Heavy table base (peyhadds two chrome 
plated Ea61e vase 
Lens (ate text) 

NOTE: Tbh Js the GENUINE 
'Maggytainp' - don't fall for cheap 
substitutes. 

\el .P r py . 

I. 

ONLY 
$169 

itt4 ._t4ÁQy 

FREE 
DEMONSTRATION! 

We now have the Dave Tillbrook designed 
Vifa 8' 2 way speakers on demonstration 
at our Sydney city and Gore Hill stores 
and in our Brisbane store. Call in now!! 

Call in to any Jaycar store in 
December and see our great 
range of Christmas gifts. We 
simply do not have time to list 
them all. 

YOU WILL NOT BE SORRY! 

ueaky Clean Mains ter - Two fan:astic low cost models MS - 
4,16 will supply up to 4 appliances Each 240V 
socket is Isolated from the other, le interference 
horn disc drives is de coupled from the CPU power 
supply etc It will supply up to 4 outlets with a total 
load of S amps funswnchedf 
Cat MS 4410 

ONLY $125.00 
Single 7.5 amp line 
socket type filter. 

fUnswitched) 
Cat MS -4012 

ONLY $34.95 

ONLY $3.95 
BACK IN STOCK 

VOYAGER CAR COMPUTER 
FUEL FLOW SENSORS 

At last after being out of stock for a year we now have 
stock. If you are a Voyager owner It may be prudent 
to buy a spare. The Voyager is now out of production 
in the UK and we do nor expect to ever get any more 
of this item 
Cat XC-2036 

ONLY $45.00 
**NEWT 
SOLAR BATTERY 

CHARGER 
Cat. MB -3502 

ONLY $16.95 
This is a genuine new product which we feel will have 
tons of appeal. 
The solar panel In the lid will charge up to 4 x .AA 
Wads In a fairly short time! It is ideal for yachts. 
campers or anywhere where 240V is hot readily 
available It Is NO DEARER than an ORDINARY NiCad 
charger but takes about the same time to charge in 
reasonable sunlight. 

Slaw). Ruviet on 
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* EXCLUSIVE!! r 
GREAT NEW BOARD 
GAME FOR XMAS! 

TUGHK" 
A great treat for Jaycar 
customers who own a 

Commodore VIC-64 
Jaycar is the exclusive NSW distributor of the great 
new board game called "University of Hard Knocks". 
Basically the game works like this: 
You load a cassette into your VIC 64 which contains: 
5000 Trivia' type questions 
'Community chest' or "Chance' 
Type statements 
Other Instructions 
You then lay out the attractive vinyl covered playing 
board and play the game. The computer provides all 
questions and answers as well as the odd setback If 
you land on the wrong square The game can also be 
played at different levels so accommodating people 
playing at the same time with different degrees of 
general (trivial?) knowledge. 
The game progresses until you achieve a"Degree" in 
the trivia subjects that you have mastered. 
No computer skit Is required The computer simply 
provides information to operate the board game. 
Around the same price as conventional board games. 
Cat. XG-6000 

ONLY $49.95 
All game pieces etc included. 

Call in or telephone Jaycar for 
a FREE copy of our GIANT 
XMAS MAILER. It's full of 

incredible bargains! 

**NEW* 
HEADPHONE WITH 

INBUILT MICROPHON( * Duality dynamic mic insert- Omnidirectional, 600 
ohm impedance, .84dB senslttvtty, cord length 7 feet. * Headphone 40mm Mylar drivers. 400mW rating. 
28-32 ohm Impedance, stereo, 6 foot cord. 
These quality phones feature an excellent gymbal 
mic boom adjustment. This multi axis adjustment 
enables you to position the mic comfortably close to 
your mouth no matter what shape head you have! 
Cat. AA -2020 

ONLY $29.95 * Ideal for pop groups * CB. amateur radio use etc. * Telephone etc 

\rje 
240V NEGATIVE AIR 

IONISER 
Whilst the scientific proof is thin, many people swear 
by the efficacy of negative Ionisers. This unit is locally 
made and highly regarded. 
Cat. YX-2900 

ONLY $69.95 

MAIL ORDER HOTLINE 
(02) 747 1888 

ETONE 10" SUSWOOFER 
As used in the Electtorucs Australia subwoofer system * Size 10" (250mm) * Cast frame.QT= 039.. VAS 
= 631 * Power handling 100 watts rrru * Free air 
resonance 32Hz 21Hz * Voice coil diameter 2" * 
Magnet assembly 3kg (6blbs) 
Cat CW.2119 

ONLY $99.95 
AA NICADS 

RECHARGEABLE BATTERIES 
AA size, 12V 450mA Charges at 45.50mA (14.16 
hours) Will outlast well over 1000 recharge cycles 
with average use 
Cat. SB-2452 

1-9 $ 1.,50 
10-24 $2.10 
2S-99 91.00 

100 8, _ 1.80 esoch 

OPEN THURS NIGHT 'TILL 
8.30 p.m. 

YORK ST. CITY 
HURSTVILLE 

CARLINGPORD 
BRISBAN© 

QUARTZ CRYSTAL 
CLOCK MOVEMENT 

Very compact and reliable Self starting one. 
second supping motor has strong torque Powered 
by 1,5V AA battery that lasts for one year Supplied 
with one set of hands 215 second/month 
accuracy 56mm square. l5mm deep Complete 
with data sheet, instructions. 

at. xc0I00 ONLY $12.95 

CORRECTION 
The AVTEK MULTIMODEMS prices advertised 
on page 13 November 1985 EA. should have 
been: Cat XC-4820 at $365: Cat XC-4822 at 
$399. Jaycar apologises for any inconvenience 
caused to customers. 
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DO /T YOURSELF /N DECEMBER « SAVE! 
INTERCOM BARGAINS 

HUGE SCOOP 
PURCHASEll 

D1 IAJL 1 
2 station telephone system with call button. Units can 
be up to 2km apart Quality units. Site 76 x 224 a 
80mm 
Cat. A1.5506 

$69.95 per pair (system) 

' / 
/. '- v . _ 

L_r 
%-*. ..--- _ 

41111 
ees. '-/fr 

`;710` 
11.13y 

DEAL 2 10 station all master common talk 
telephone system. Allows one conversation at arty 
one time between nvo and/or all stations - suitable 
for installations requiring between 3 to maximum 10 
stations call selector button to each station each 
unit with readily Identifying junction box (previous 
wring expenence not required) . adjustable volume 
control - wring 13 strands (for 10 Installation) 
distance to 1000 metres power source (each unit) 
12V DC - idling current 1.9mA Dimensions 225 
100 a 80mm 
Cat Ill.5508 

$69.95 per station 

TRANSFORMER 
BARGAINS! 

Two smed power transformers at never -to -be -repeated 
prices. Stocks strictly limited. 

ALT -2 240V to 6. 9 & 12V AC at 300mA 
Conventional chassis mount. 
Cat. MM.1994 

ONLY $3.95 
ALT -3 240V to 6. 9 & 12V AC at 500mA 
Chassis mount 
Cat. MM -1996 $4.95 

p 

SCOOP PURCHASE 600 Ohm line transformers 
SLASHEDRI 

Another amazing below cost buyl Australian made 
chassis mount 600.600 ohm lone isolating (or 
matching) transformer at a bargain price. Both 
primary & secondary windings are an Identical 600 
ohms The transformer measures 271W) x 20(D) a 
2l(H)mm and features a gram oriented silicon steel 
for hi f1. There is no doubt that the unit would pass 
line level. even +4dB/m without trouble, probably 
more 
Cat. MT -4725 

1.9 $2.95; 10-24 $2.50 25+ $2.25 each 

**NEW* 
CENTRONICS' 57 Series 
Micro Ribbon IDC Line/ Chassis Socket 
Quality moulded unit with strong plug retaining clips 
Can be chassis mounted or use as a line socket 
Cat. P5-0896 

$17.50 each 
10 Up $16.50 each 

IDC plug to suit & solder type are 
available. 

OPEN SATURDAY 
'TILL 4 p.m. 

ALL STORES 

Channel 0.28 to 
go UHF only In 

JANUARY! 
The multicultural channel (0-28) will cease 
VHF transmissions at the end of December 
1985. In order to receive this network properly 
(which has some GREAT programs on it). 
you will need a TV antenna with elements cut 
for the shorter wavelength bands. All 
commercial channels have UHF channels as 
well. 
Why not use this opportunity to update that 
old antenna so that your reception continues? 
Remember you will probably have time over 
the holiday break and you won't miss a great 
deal of worthwhile TV as it is a non -ratings 
period. You may also find you get a better 
picture on the UHF commercial channels 
than VHF. 
We at Jaycar have updated our range of TV 
antennas/accessories to provide you with 
the most cost effective solutions to your 
antenna problems. 
Call into Jaycar for expert advice! 

TV GUTTLLR MOUNT 
BRACKET 

This is basically a short section of galvanised mast 
with a clamp at one end It fael to a rain gutter or 
of her suitable fixing place. You than have a light duty 
mast to mount an antennas 10 metres of 300 ohm 
terminated lead is included. Ideal for the Quick Rig 
(Cal 1.1.3175) 
Cat LT.3914 

ONLY $9.50 

aucar 
ELECTRON ICS 
Incorporating ELECTRONIC AGENCIES 

NUMBER 1 FOR KITS 

N.S.W. 
SHOWROOMS 

QUEENSLAND 
MAIL ORDERS: 
HEAD OFFICE: 

* * NEW 
AUTOMOTIVE TYPE 2 

PIN PLUG/SOCKET 
CONNECTOR 

Bullet type moulded plug and socket fits into a 
matching moulded recepixle Generous quantity of 
lead supplied each way Ideal polarhed automotive/ 
marine Connector 
Cat PP2016 

ONLY $2.85 

/\ = 

ECONOMY 
RECEPTION 

"Quick Rig" VHF/UHF 
Primary Reception Antenna 
This Is our .owest cost F/UHF antenna. It is 
supplied with U -bolt for most mounting. Because it 
does not present a large wind load it can be gutter 
mounted via the gutter mount mast bracket. (See Cat. 
LT -3914). 
The Quick Rig is all you need If you due In the 
majority of the metropolitan areas of the major 
coastal cities. 
Cat, 1.7.3175 

ONLY $44.95 
MAST EXTRA 

* NEW Z 
"GHOST BUSTER11 All new VHF/UHF Anti -Ghosting TV 

Antenna * Superb front -to -back ratio * High gain on UHF 8 VHF * 75 ohm output * Very strong but light * Registered unique design 
We expect this to be our hottest seller! 
Cat. LT -3150 

ONLY $99.50 
75 ohm 'F59' II a male connector 
Cat. PP -0640 ONLY $ 1.20 
Call In to jaytar for a great range of TV 
accessories Including table, apOtters, 
dtplexers, amplifiers etc. 

MULTI FEATURE 
RECHARGEABLE 

TORCH 
Cat YS 5035 

ONLY $29.99 
Firstly other 'brand name' versions of this product 
sell for around S45 This unit is better and has more 
features * Automatically comes on as an emergency light 
* Exclusive in-built magnet for attachment to steel 

surfaces e g car 
* Cost INCLUDES charger 8 Wads * Swivel head for vertical operation 
* Red filter supplied for dashing emergency light use * Wall fixing screws supplied 
* Wall cradle supplied NOT $45 

ONLY $29.99 

TRANSISTOR ASSISTI.a o) 

IGNITION 
Ref, EA January 1983 

Latest version of this fantastically popular kill The 
Jaycar kit comes COMPLETE down to the plastic TO -3 
transistor covers, genuine heatsink and DIE CAST 
BOX as used in the original EA unit 
Beware of kits that use dimly sheet metal. This kit is 
designed to be used with contact breaker points. If 
you want Hall -Effect breakerless option we suggest 
the KA-1505. 
Cat. NA -1506 

ONLY " 37.95 
TAI HALL -L PFECT 
"BREAKERLESS" 

Ref. EA December 1983 
This kit Is vetually denikal to the KA-1506 except 
that It contains the interface electronics for the 1()- 
6655 Hall -Effect Tnggerhead. 
Cat. KA-1505 

ONLY $39.95 
CONTACTLESS HALL - 
EFFECT "BREAKER 

POINTS" 
See EA December 1983 

A professionally engineered electronic f'aeakerless') 
contact breaker system Each kit contains the fo0owtng * Hall Effect Triggerhead * Magnetic rotors for both 4 & 6 
cylinder cars * Over 8 cam lobe adaptors * Over 12 different adaptor plates 
for your particular distributor * Other hardware (I.e. screws) * Removes from car when you 
sell it. * As easy to Install as a set of 
points * Simple instructions included 
Cat KJ-6655 

ONLY $32.50 

OPEN THURS NIGHT 'TILL 
0.30 p.m. 

YORK ST. CITY 
HURST viLLE 

CARLINGFORD 
BRISBANE 

SYDNEY. 117 York St re. Tel (02) 267 1614 
CARLINOPORD Cnr Cerl:ngford & Pennant Hills Road Tel- (02) 872 4444 
CONCORD: 115/117 Pet u iana Road Tel. (02) 745 3077 
NUIISTVILLR: 121 Forest Road Tel (02) 570 7000 
GORE KILL 188/192 Pacific Highway (Cur BMSeexe Avenue) Tal. (02) 439 4799 
RUTLANDA 144 Logan Road Tel (07) 393 0777 
P.O. Box 185, CONCORD 2137 
115.117 Parramatta Road. CONCORD 2137 
Tel: (02) 747 2022 Telex. 72293 

SHOP HOURS 
Carl:ngford. Hunrviile. Gore Hill Brisbane 

Mon Fn Sant 5 30pm 
Sydney and Concord 

B 30am 5 30pm 
See Boa for other shop hours 

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLY 51350 

POST & PACKING 
55 5999 _ _ 521X)' 
510.52499 __ S3 75 
525 . 54999 _ 5450 
550.59999 _ 56 50 
$100. 1198 _ _ 98 00 dlur 
Over $199 51000 

VISA 

MAIL ORDER VIA 
YOUR PHONE 
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FAX/RTTY DECODER 
FOR THE CAT 
COMPUTER 

á 

~GI aí ~ueo. 
lIBNOtiR11E RlIC 

I10314A1YAd15IS 

aIS -111a_a. 

Part 2 

Design by Andrew Keir, VK2XKK, 
Dick Smith Electronics 

Development by Robert Irwin 

37 This FAX/RTTY decoder for 

FAX picture from a satellite, re -broadcast from AXM. 

Typical AXM Met weather map showing pressure systems. 

the Cat computer will 
introduce you to the world of 
pictures and text over radio. 
With your set constructed you 
can start decoding weather 
information or adapting the 
software to decode more 
esoteric signals. 

THE DECODER is powered from the com- 
puter itself, so to set it up is merely a matter 
of plugging it into the games paddles port 
and connecting your receiver's audio output 
to the audio input of the decoder. 

To get started it is best to begin with 
AXM so that you know the signal formats 
are compatible. Tune your receiver to 
5.1 MHz. You can figure our whether FAX 
or RTTY is being transmitted by checking 
the time: from the hour to half past the hour 
RTTY will be broadcast and the remaining 
half hour will be FAX. Let's look at FAX 
first. 

Before each picture a period of high tone 
is usually sent. You can use this to tune your 
receiver for maximum me r deflection on 
the decoder. Set the volun* of the receiver 
output to give about 44 male deflection on 
the decoder's meter. 

Before the start of the picture, alternate 
bursts of high and low tone will be sent at 
about 300 Hz. Following this will be the 
phasing pulses. These consist of the low 
tone with a burst of high tone to indicate the 
end of a line. At this stage the PHASE 
pushbutton should be momentarily pressed 
(the SYNC switch should be in the 'on' posi- 
tion). Doing this will set the internal flip- 
flop of the decoder and allow the sync 
pulses of the decoder to be phase shifted 
each cycle with respect to the phasing 
pulses. 

On the front panel you should be able to 
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see the SYNC LED flashing and the meter 
`bouncing' up and down. These bounces on 
the meter should slowly catch up with the 

flashes of the SYNC LED and once they do 
the PHASE LED should light, indicating 
that the decoder has locked on to the in- 

coming phasing pulses. Sometimes, under 
noisy listening conditions, it is possible for 
the PHASE LED to be triggered before the 
decoder is actually in phase. In these cases 
you should be able to see that the SYNC 
LED is not flashing in time with the 
bounces on the meter. If this happens just 
press the PHASE button and try again. 

Once the decoder has locked on to the 
phasing pulses you should keep watching 
the meter. When it goes high and stays 
there it means that the picture is being 
transmitted. You should then start the data 
collection program and go and make your- 
self a nice cup of tea. It will take about eight 
or nine minutes for the picture to be col- 
lected and then the program will stop execu- 
tion. You can then either save the picture to 
disk for future reference or print it out. A 
printout will usually take about two 
minutes. 

To receive the RTTY signal, the set up is 

as it was for FAX except the SYNC is 

switched out. All that is necessary is to tune 
your receiver to the correct frequency and 
run the RTTY program. The incoming data 
will then automatically be displayed on the 
screen for you to read. You may use the 
front panel meter to peak the receiver tun- 
ing, however this is not all that critical with 
the RTTY transmissions. 

Surveying the software 
The software comprises three main mod- 

ules. These are for RTTY, FAX data collec- 
tion and FAX picture printing. A floppy 
disk containing all necessary software will 
be supplied as part of the kit from Dick 
Smith Electronics. 

The FAX data collection program ini- 
tially examines the sync pulse input on SW1 
of the games paddle and when the sync 

pulse is seen commences to sample the SWO 

input. 
The SWO inp is sampled 1920 times in 

each half secon eriod. After each three 
samples are obtained, they are examined 
and if the majority of samples are logic 
high, one is stored in a memory location as 

the LSB. If the sample is low then zero is 

stored in the LSB. The memory location is 

then rotated left and the operation repeated 
until 8 bits have been stored in the memory 
location. The resulting byte is then stored in 
memory. 

When 80 bytes have been collected (640 
bits) the program waits for the sync pulse on 
SW1 before starting the next line. Due to 
memory constraints and in the interest of 
providing a reasonable aspect ratio for the 
picture, each three lines collected are 

FAX PRINTER DUMP FLOWCHART 

START 

INITIALISE PRINTER AND 
SEND GRAPHICS MODE COMMANDS 

1 

SET 'W = 80 HEX 

GET CONTENTS OF 
A PICTURE BYTE 

GET CONTENTS 
FROM THAT ADDRESS 

AND BYTE WITH 'N' 
TO TEST IF BIT ON 

IF BIT ON STORE 1 

IN LSB OF ROTATING 
BYTE, ELSE STORE 

0 IN LSB 

SEND CONTENTS OF ROTATING 
BIT TO PRINTER AS GRAPHICS 

INFORMATION 

NO 

YES 
SEND CARRIAGE 

RETURN AND 
LINE FEED 

DIVIDE 'N' 
BY 2 

T 

INCREMENT ADDRESS 
TO NEXT BYTE OF 

PICTURE DATA 

IS 'N' = 0 

YES 

SET N' 
= 80 HEX 
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BASIC PROGRAM FOR THE RTTY/FAX DECODER: 
this program allows the call of subroutines from a menu on the screen. 

10 WIDTH 80t PR$ 1: PRINT CHR$ (27); CHR$ (64)a PR$ 0: HOME 

20 PRINT ' CAT FAX / RTTY" 

30 PRINT 

40 PRINT : PRINT 

50 PRINT "1 -- START COLLECTION OF FAX PICTURE" 

60 PRINT "2 -- SAVE FAX PICTURE TO DISK" 

70 PRINT '3 -- PRINT FAX PICTURE FROM DISK" 

90 PRINT "4 -- PRINT FAX PICTURE FROM MEMORY" 

90 PRINT "5 -- RUN RADIO TELETYPE PROGRAM" 

100 PRINT : PRINT t PRINT 'SELECT OPTION...": GET AS 

110 A = VAL (A$) 

120 IF (A = 0) OR (A > 5) THEN GOTO 10 

130 ON A GOTO 200,220,300,320,600 

200 HOME : PRINT 'COLLECTING FAX PICTURE": PRINT 

210 PRINT CHR$. (4);"BRUN FAXOBJ" 

215 GOTO 10 

220 PRINT "SAVING FAX PICTURE TO DISK" 

230 PRINT CHR$ (4);"BSAVE FAXPCO,A$2480,L$6881" 

240 GOTO 10 

300 HOME : PRINT "LOADING FAX PICTURE FROM DISK" 

310 PRINT CHR$ (4);"BLOAD FAXPCO" 

315 GOTO 10 

320 HOME : PRINT "WHICH TYPE OF PRINTER": PRINT 

330 PRINT "1 -- CPA -80 / EPSON" 

340 PRINT "2 -- C-ITOH 8510/8515": PRINT : PRINT "SELECT OPTION..." 

350 GET A$:A = VAL (As): IF (A = 0) OR (A > 2) THEN GOTO 320 

360 ON A GOTO 400,500 

400 HOME : PRINT PRINTING PICTURE" 

410 PRINT CHR$ (4);"BRUN CPA80A" 

420 GOTO 10 

500 HOME : PRINT 'PRINTING PICTURE" 

510 PRINT CHR$ (4);"BRUN DUMPOB" 

520 GOTO 10 

600 PRINT CHR$ (12) 

610 PRINT CHR$ (4);"BROW RTTY2" 

620 GOTO 10 

ANDed together to form one line stored in 
memory. When a pre -defined upper 
memory location is reached the program 
exits. 

If the program was called from BASIC 
then control will be returned to BASIC at 
this point and the BSAVE command may 
be used to store the picture on disk. The 
picture occupies memory from 2480 HEX to 
8FFF HEX. 

After setting the printer into graphics 
mode the printer dump program examines 
the picture stored in memory and sends data 
to the printer one byte at a time. Each byte 
sent is composed of a vertical row of eight 
dots. As an example, at the start of the pic- 
ture the program builds a byte composed of 
the dots in the left most position of the first 
eight lines of the picture. This byte is sent to 
the printer which fires the printhead wires 
corresponding to the bits which are high. 
The process repeats using the next vertical 
row of eight dots and so on. 

Two versions of the printer dump are 
provided. These are for the C-ITOH type 
8510 printer and the CPA80/Epson type 
printer. These two types of printer require 
differing commands for their graphic modes 
and also the order of bits corresponding to 
the printhead wires is inverted. Both ver- 
sions of the printer dump program use their 
own printer driver routines to avoid the 
resident printer driver from masking some 
bytes sent to the printer. 

The RTTY software operates in a similar 
manner to the FAX data collection pro- 
gram. The program initially examines the 
SWO input and loops waiting for a pulse 
which exceeds a preset length. This pulse is 
the stop pulse. The program then waits for 
the start of the next pulse and delays for a 
time corresponding to the middle of the 
next pulse. A sample of the input is made 
and the result is stored in the LSB of a 
memory location which is then rotated left 
as in the FAX program. 

As RTTY is sent using the 5 -bit Baudot 
code the program loops until 5 bits have 
been collected in the storage byte. When 5 
bits have been collected the resulting value 
in the storage byte is used as an offset to 
point to a location in memory which con- 
tains the ASCII code of the character re- 
ceived. The ASCII character is then dis- 
played on the screen and if the printer flag is 
set sends the character to the printer. 

The program then examines the key- 
board to see if a key is pressed. If not it sim- 
ply waits for the stop bit and continues with 
the next character. If a key is pressed the 
program looks to see which key it is. If a 'P' 
is pressed the printer flag is set and all 
subsequent characters are sent to the print- 
er. If a `O' is pressed the printer flag is 
reset. If an `L' ís pressed the program is 
forced into the `letters' mode and if an 'F' is 
pressed it is forced into `FIGS' mode. if any 
other key is pressed the program will exit. 
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FAX DATA COLLECTION FLOWCHART 

NO 

START 

UPPE 
LIMIT OF 
MEMORY 

EACHED? 

NO 

SYNC PULSE 
SEEN 

YES 

DELAY 

GET DATA SAMPLE 
AND TEMPORARILY 

STORE IT 

GOT 3 SAMPLES? 

YES 

WERE 
MAJORITY OF 

SAMPLES 
HIGH ? 

STORE 1 AT LSD 
OF ROTATING BYTE 

ROTATE BYTE LEFT 

GOT 8 BITS IN 

ROTATING BYT 

YES 

YES 

NO 

STORE BYTE IN MAIN MEMORY 
Í AND INCREMENT ADDRESS FOR NEXT 

LOCATION 

YES 
GOT 80 BYTES? 

NO 

EXIT PROGRAM 

STORE 0 AT LSB 
OF ROTATING BYTE 

Modifying the program 
The majority of pictures transmitted by 

AXM have a predominantly white back- 
ground so the dump program has been ar- 
ranged in the same format. If you wish to 
reverse the black and white areas, the byte 
at 214C HEX in both the DUMPOB and 
CPA8OA subroutines must be changed from 

RTTY FLOWCHART 

( START ) 

y 
SAMPLE INPUT TILL 

STOP BIT FOUND 

FOUND STOP 
BIT ? 

YES 

DELAY TILL MIDDLE 
OF FIRST DATA BIT 

GET SAMPLE OF 
DATA INPUT 

IS SAMPLE HIGH? 

STORE IN LSB 
OF ROTATING BYTE 

ROTATE BYTE LEFT 

GOT 5 BITS ? 

GET CONTENTS OF'ADDR' 
PLUS VALUE OF ROTATING BIT 

(THIS CONTAINS ASCII 
VALUE OF CHARACTER) 

PRINT ASCII 
CHARACTER 

STORE 0 IN LSB 
OF ROTATING BYTE 

DO HEX to FO HEX. 
The listed software for RTTY reception 

(RTTY2) is set up to receive at 50 baud 
which is the standard transmitted by AXM. 
If you wish to change this you will need to 
change the values in three of the program 
loops. 

The loop which provides the delay be- 

tween bits has its values stored at 236F 
HEX and 2379 HEX. These are given in the 
program as 48 HEX and 16 HEX respec- 
tively. The value 48 HEX is decremented 
until it equals zero. Each time it reaches 
zero a register is incremented and compared 
with the value in memory location 2379 
HEX (16 HEX). When the two values agree 
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2000= EA EA EA EA EA EA 78 A9 00 
* 

20E0- 24 85 E4 85 E2 A9 80 85 El 
* 

20F0= 80 90 30 02 58 60 18 A0 00 
* 

2100= EF 20 28 21 AE 61 CO 80 80 
* 

2110= A6 EE E8 E0 02 F0 19 86 EE 
* 

2120= 02 FO 0D 86 EE 4C 01 21 A2 
* 

2130= A6 EF 80 00 FO 0D EA 18 69 
* 

2140= 4C FB 20 18 69 00 CO 07 FO 
* 

2150= 00 A6 E7 E0 00 FO 06 E0 02 
* 

2160= E3 A0'00 A6 E5 EB 86 ES E0 
* 

2170= 08 85 EC A5 E4 69 00 85 ED 
* 

2180= E4 18 A0 00 A9 00 4C FB 20 
* 

2190= E7 E8 86 E7 A2 00 86 ES A6 
* 

21A0= 4C EC 21 A2 00 86 E7 A6 E6 
* 

PToDSCR 7E7 

the loop exits, having gone round 1548 
HEX times. 

A second loop determines the delay from 
the beginning of the start bit until the mid- 
dle of the first data bit. The values control- 
ling this loop are given at locations 237E 
HEX and 2388 HEX. 

A third loop gives the delay which detects 
the stop pulse. This is controlled by the 
values at 23A7 HEX and 23AE HEX. This 
pair must have higher values than those 
used for the bit length (locations 236F HEX 
and 2379 HEX) as the program detects the 
stop bit by looking for a bit with a greater 
length than a normal data bit. 

A starting point for configuring the sys- 
tem for 75 baud would have the values as 
follows: 

Location Value 
236F HEX 48 HEX 
2379 HEX 10 HEX 
237E HEX FF HEX 
2388 HEX 16 HEX 
23A9 HEX FF HEX 
23AE HEX 12 HEX 

The above will only give an approximate 
75 baud decoder. The numbers may have to 
be fine tuned for reliable operation. Other 
baud rates can be obtained in a similar 
manner. 

SAMPLE OF RTTY TRANSMISSION FROM AXM 

1979 057A30828 152935636700 850601222719011 2271711 

01010672 01811217 00127162 10754126 1774721 09852338 

25272287 07184278 M071625608 P006584925 M000000910 

P00118013 P0109679 P07362360 004053273 069076012 9449 

0888499999 M00276388 P00097108 P00512926 SPNESPARE 

FREQUENCIES, APT 137.5 MHZ, HRPT 1698 MHZ, BEACON 

DSB 136.77 MHZ. -05 $-6/NIGHT 2/4. APT VIS CH. 2 

/0.725 TO 1.10/ AND IR CH. 4 /10.5T011.5/WILL 

BE. XMTD CONTINUOUSLY. DCS TIME DAY 351 62215.0. 

NOTE NOAA K AVHRR DATA HAVE BEEN USABLE SINCE 

1/18/85. THE PREVIOUS PROBLEM MAY ROCCUR, AND 

DATA MAY BE UNUSABLE AT TIMES. 

NOTE THE NOAA-8 S/C WAS STABILIZED 5/23/85. SAR 

IS ON IN FIXED GAIN MODE. S/CINSTRUMENTS ARE 

BEING TURNED ON TO DETERMINE STATUS. MORE LATER. 

FAX PICTURE COLLECTION SUBROUTINE 
FAXOBJ AS20D0, L$0130 

85 ES 85 E6 85 E7 A9 

85 E3 4C EC 21 A6 E4 

A9 00 A2 00 86 EE 86 

30 11 A6 EF E8 86 EF 

4C 01 21 A6 EE E8 E0 

66 CA E0 00 D0 FB 60 

01 CO 07 F0 11 2A C8 

05 2A C8 4C FB 20 A0 

FO 06 31 E3 

50 FO ID 18 

A0 00 91 

A5 E3 69 

A5 EC 85 E3 AS ED 85 

A6 E7 E0 02 F0 14 A6 

El 06 E3 A6 E2 86 E4 

E8 E0 08 FO ID 86 E6 

2180=.A6 
* 

El E8 86 E1 86 E3 E0 00 D0 05 A6 E2 E8 86 02 

21C0= A6 E2 86 E4 A2 80 96 ES 4C EC 21 A2 00 86 E6 18 
* 

2108= A5 E1 69 79 85 E8 A5 E2 69 02 55 E9 A5 E8 85 El 
* 

21E0= 85 E3 A5 Eo 85 E2 d5 E4 A2 80 86 ES AD 62 CO C9 
* 

21F8= 80 10 F9 4C EE 28 00 00 00 00 00 00 00 00 00 00 

PRINTER DUMP SUBROUTINE FOR C-ITOH-TYPE PRINTERS 
DUMPOB A$20F0, U0160 

20F0= 
* 

EA EA EA EA EA EA EA EA EA EA EA EA EA EA A9 1B 

2100= 20 36 22 A9 54 20 36 22 A9 31 20 36 22 A9 36 20 
* 

2110= 36 22 A9 24 85 E3 85 E7 A9 80 85 E4 85 E2 85 E6 
* 

2120= A9 00 85 E5 85 E8 85 E9 85 EA 85 EB 85 El EA EA 
* 

2130= EA EA EA EA EA EA EA EA EA EA 20 OA 22 A6 00 A6 
* 

2140= E3 80 90 30 01 60.81 E2 25 E4 C9 00 00 29 A5 E9 
* 

2150= 18 69 80 A6 ES E8 86 E5 E0 08 FO 42 6A 85 E9 18 
* 

2160= A5 E2 69 01 85 E0 A5 E3 69 00 85 El AS E0 85 E2 
* 

2170= AS El 85 E3 4C 3F 21 18 A5 E9 A6 E5 E8 86 ES E0 
* 
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2180= 08 F0.1B 6A 85 E9 18 AS E2 69 01 85 E0 AS E3 69 
* 

2190= 00 85 El A5 E0 85 E2 AS El 85 E3 4C 3F 21 85 E9 
* 

21A0= A2 00 86 ES AS E9 20 36 22 20 EF 21 A6 E8 E0 07 
* 

2180= DO 24 A2 00 86 E8 18 A5 E6 69 08 85 E2 AS E7 69 
* 

21C0= 00 85 E3 AS E2 85 E6 A5 E3 85 E7 A9 00 85 E9 A2 
* 

2100= 80 86 E4 4C 3F 21 A6 E8 E8 86 E8 A5 E6 85 E2 AS 
* 

21E0= 
* 

E7 85 E3 A5 E4 6A 85 E4 A9 00 85 E9 4C 3F 21 A6 

21F0= EA E8 86 EA LO 00 FO 05 E0 80 FO 07 60 A6 EB E8 
* 

2200= 86 EB 60 A6 EB E0 02 FO 01 60 A9 OA 20 36 22 A9 
* 

2210= 1B 20 36 22 A9 53 20 36 22 A9 30 20 36 22 A9 36 
* 

2229= 20 36 22 A9 34 20 36 22 A9 30 20 36 22 A2 00 86 
* 

2230= EA 86 EB 60 00 00 48 AD Cl C1 30 FB 68 8D 90 CO 
* 

2240= 60 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

PRINTER DURRP SUBROUTINE FOR EPSON -TYPES 

CPA BOA AS20F0, LS0160 

20F0= EA EA EA EA EA EA EA EA EA A9 18 20 36 22 A9 41 
* 

2100= 20 36 22 A9 08 20 36 22 A9 24 85 E3 85 E7 A9 80 
* 

2110= 85 E4 85 E2 85 E6 A9 00 85 E5 85 E8 85 E9 85 EA 
* 

2120= 85 EB 85 ES EA EA EA EA EA EA EA EA EA EA EA EA 
* 

2130= EA EA EA EA EA EA EA EA EA EA 20 OA 22 AO 00 A6 
* 

2140= E3 E0 90 30 01 60 81 E2 25 E4 C9 00 DO 29 A5 E9 
* 

2150= 18 69 01 A6 ES E8 86 E5 E0 08 F0 42 2A 85 E9 18 
* 

2160= AS E2 69 01 85 E0 AS E3 69 00 85 El A5 E0 85 E2 
* 

2170= A5 El 85 E3 4C 3F 21 18 AS E9 A6 ES E8 86 ES E0 
* 

2180= 08 FO 18 2A 85 E9 18 A5 E2 69 01 85 E0 AS E3 69 

2190= 00 85 El AS E0 85 E2 AS El 85 E3 4C 3F 21 85 E9 
* 

21A0= A2 00 86 E5 A5 E9 20 36 22 20 EF 21 A6 E8 LO 07 
* 

2180= DO 24 A2 00 86 E8 18 A5 E6 69 08 85 E2 AS E7 69 
* 

21C0= 00 85 E3 A5 E2 85 E6 AS E3 85 E7 A9 00 85 E9 A2 
* 

2100= 80 86 E4 4C 3F 21 A6 E8 E8 86 E8 A5 E6 85 E2 A5 
* 

21E0= E7 85 E3 A5 E4 6A 85 E4 A9 00 85 E9 4C 3F 21 A6 
* 

21F0= EA E8 86 EA E0 00 FO 05 E0 80 FO 07 60 A6 EB E8 
* 

2200= 86 EB 60 A6 EB E0 02 FO 01 60 A9 OA 20 36 22 A9 
* 

2210= IB 20 36 22 A9 48 20 36 22 A9 80 20 36 22 A9 02 
* 

2220= 20 36 22 EA EA EA EA EA EA EA EA EA EA A2 00 86 
* 

2230= EA 86 EB 60 00 00 48 AD C1 C1 30 FB 68 8D 90 CO 
* 

2240= 60 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

HEX MACHINE CODE LISTING FOR THE RTTY SUBROUTINE 

RTTY2 AS22D0, L50171 

2200= EA EA EA EA EA A9 00 8D 40 25 80 41 25 4C 9C 23 
* 

22E0= 18 AD 61 CO C9 80 30 F9 20 7D 23 A9 08 AC 61 CO 
* 

22F0= CO 80 10 OE 18 69 01 C9 7F 10 15 2A 20 6E 23 4C 
* 

2300= ED 22 18 69 00 C9 7F 10 07 2A 20 6E 23 4C ED 22 
* 

2310= 29 7F AC 40 25 CO 01 DO 34 18 69 1F AA BD 00 24 
* 

2320= C9 66 FO 68 C9 6C FO 6C C9 OD FO 0C C9 OA FO 08 
* 

2330= C9 5A 10 A9 C9 20 30 A5 48 20 F9 C9 68 AE 41 25 
* 

2340= E0 01 FO 03 4C DD 22 20 E8 23 4C DD 22 AA BD 00 
* 

2350= 24 C9 66 FO 37 C9 6C F0 38 48 20 F9 C9 68 AE 41 
* 

2360= 25 E0 01 FO 03 4C DD 22 20 E8 23 4C DD 22 A2 48 
* 

2370= AO 00 CA 20 00 DO FB C3 CO 16 DO F6 60 A2 FF AO 
* 

2330= 00 CA E0 00 DO FB CO CO 23 DO F6 60 A9 01 80 40 
* 

2390= 25 4C DD 22 A9 00 3D 40 25 4C DD 22 AD 61 CO C9 
* 

23A0= 80 10 F9 A2 00 AO 00 E8 E0 FF CO FE C8 CO 18 DO 
* 

2350= F6 AD 61 CO C9 90 10 E4 AD 00 CO 30 03 4C E0 22 
* 

23C0= 20 4D C8 AA EA CC FO CC £0 C6 FO CO E0 DO F0 05 
* 

2300= E0 D1 FO 09 60 A2 01 8E 41 25 4C E0 22 A2 00 8E 
* 

2320= 41 25 4C E0 22 4C E0 22 48 AD Cl C1 30 FB 68 80 
* 

23F0= a0 CO 60 00 00 00 00 00 00 00 00 00 00 00 00 00 
s 

2400= 00 54 OA 4F 20 48 4E 4D 0D 4C 52 47 49 50 43 56 
* 

2410= 45 SA 44 42 53 59 46 58 41 57 4A 66 55 51 4B 6C 
* 

2420= 35 0A 39 20 23 2C 2E OD 29 34 26 38 30 3A 3B 33 

2430= 22 24 3F 07 36 21 2F 2D 32 27 66 37 31 28 6C 00 
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HOBBYBOT 
easy -to -build navigating 
robot 
The hardware construction of your Hobbybot in Part 1 

(November ETI) had you doing everything for your robot. And 
for some, that was probably a little frustrating. Now you can 
have your revenge with software programs that will keep you 
sane and send your Hobbybot around the bend. 

IN LAST MONTH'S ETI we showed you 
how to build your Hobbybot. Now it's time 
to look at software programs so you can put 
your robot to use. 

A comprehensive robot control language 
has been developed for the Hobbybot, with 
all of the features of advanced programming 
languages. 

Figure 8 shows that the Hobbybot is nor- 
mally in command mode (green LED on). 

From there you have a choice of four differ- 
ent functions: 

1. You can run the robot manually by 
selecting sequences of F, B, L, R and 
STOP from the keypad. 

2. You can learn a program by storing a 
sequence of commands. The full set 
of software commands is available in 
learn mode, not just the F, B, L, R 
and STOP commands. 

--LEO Of I, 
LEARN {MGM (STATEMENT LIST] 

1.00 osF 
RUN 1o(0TI 

OMMANO 

. U 

`DELAY DELAY 
(AUSEiONTWUE) 

CLEAR (DIGIT] 

(ALLI 

ANY OTHER KEY 
(ANORTI 

Figure 8. Command mode. 

LEARN MODE 

LEARN IDIOM - {STATEMENT LIST]-COL MAND -Yf 
FLASHING LEO 

SYNTAX ERROR (DURING COMMAND OR LEARN 1000E51 
CLEAR--# 

STACK OVERFLOW (DURING RUNNING, 

Figure 9. Learn mode. 

3. Having learned a program or pro- 
grams, you can select one to run. 
When in run mode, you can pause a 

program by pressing the DELAY but- 
ton and then continue on by pressing 
DELAY again, or you can exit the 
program by pressing any other 
button. 

4. You can clear any or all previously 
learned programs. 

Using the keypad 
Each keypad has two possible functions 

(the second function can be obtained by hit- 
ting the 2ND key before pressing the de- 
sired key). Also, some functions require 
numbers to be entered: the digits (0-9) are 
like a third function for each key, but be- 
cause the robot knows when it wants a num- 
ber and when it doesn't there is no need to 
tell it when these 3RD key values are 
required (ie, the numbers are 'context 
sensitive'). 

Operating the Hobbybot 
When the robot is first turned on it is in 

command mode (the two lights will be on to 
indicate this) and can be driven around 
manually using the F, B, L and R com- 
mands. Also, in this mode programs can be 
run or cleared or the robot can be told to 
'learn' a program, thus entering learn 
mode. (Note that during run mode or learn 
mode the green light will be off until the 
robot returns to command mode.) 

The robot may be programmed with up 
to 10 programs by pressing the LEARN key 
followed by a digit (0-9). The robot will 
then be in learn mode and ready to receive 
commands from the keypad and add them 
to the specified program. If a program has 
already been learned it will be necessary to 
'clear' the old commands before entering a 

new program - this can be done before en - 
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Part 2 

Allan Branch 

tering learn mode by hitting the CLEAR 
key followed by the number of the program. 
(Note that during learn mode the CLEAR 
key means something different - le, 'clear 
the current command'.) If the , (comma) 
key is hit after CLEAR, all programs will be 
cleared. 

When the program is completed press the 
COMM key to return to command mode. 

The program can now be run by hitting 
the RUN key followed by the appropriate 
program number. The execution of the pro- 
gram can be suspended at any time by hit- 
ting the DELAY key, which causes the 
robot to stop whatever it is doing until this 
key is pressed again. If any other key is 
pressed while a program is running then it 
will immediately return to command mode 
and await further instructions. 

Programs 
A program consists of a string of com- 

mands separated by commas (,). If you hap- 
pen to hit the wrong key, the current com- 
mand can be cleared using the CLEAR but- 
ton. Should the green light start to flash 
when you are entering a program, a syntax 
error has been made (or the memory ca- 
pacity has been exceeded). The flashing will 
continue until the CLEAR button is pressed - the last command (which caused the 
error) can now be re-entered or learn mode 
can be exited in the usual way. 

The robot programming commands are as 
follows: 

F,B,L,R 
Turns the motors on to go forwards, 
backwards, left and right respectively. 
DELAY 
This command followed by a number (0- 
65535) will cause the program to pause 
for this number of time units before 
going on to the next step. For example 

/ 

4 

... ,DELAY 45, ... will cause a delay 
of 45 time units (one time unit is ap- 
proximately half a second). 
STOP 
Turns the motors off. 
The commands can be used to very easily 

specify mobile robot behaviour. For 
example: F, DELAY 10, STOP turns the 
motors on; waits for 10 time units then turns 
them off again. So the robot goes forward 
for a time then stops. F, DELAY 2, STOP, 
L, DELAY 6, STOP causes the robot to go 
forward for one time unit then turn left for 
six time units then stop. 

Shortcut form 
To avoid pressing a lot of buttons the 

commands F, B, L and R may be followed 
by a positive number (0-65535) which takes 
the place of the DELAY and STOP com- 
mands. So, ... ,F 10, ... has the same ef- 
fect as ... , F, DELAY 10, STOP, ... and 
.. ,L 6, ... has the same effect as ... , 

L, DELAY 6, STOP, .. . 

For more interesting robot behaviour the 
following command features have been 
included. 

Variables 
The variables are nine memories in the 

robot which each hold a positive integer (0- 
65535). Each variable is specified by the 
VAR key followed by one of the digit keys 
(1-9). For example, 'VAR2', 'VAR7', etc. 

Numerical values may be put into (or 'as- 
signed to') each variable by using the = 
(equals key). For example, ... , VAR4 = 
34, ... means 'put into variable 4 the value 
34' or 'variable 4 is assigned 34'. 

Changing the value of a variable 
The values assigned to the variables can 

be altered in several ways. One way is to as- 
sign another value over the top of the old 
one. Another way is to add 1 to (or 'incre- 
ment') the variable by pressing F after the 
variable name. For example, ... , VAR4 
F, ... means 'increase the value of variable 
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4 by 1'. (Note that this does not mean 'for- 
ward for the time specified by variable 4'.) 
A further method to alter the value is to 
subtract 1 from (or `decrement') the vari- 
able by pressing B after the variable name, 
for example, ... , VAR6 B, .. 

Note, however, that the variables have 
'wrap around'; that is, if a variable is in- 
creased past the highest number (65535) it 
will start again at zero and, similarly, if a 
variable is decreased below zero it will start 
again at the highest number. 

Numbers 
In each of the above examples a `number' 

has been specified as a string of digits - but 
there are several other ways of obtaining 
values which may be used in any of the 
above examples in place of the digits. The 
possible forms of specifying a number are as 
follows: 

A string of digits 
For example, ... , VAR3 = 2556, ..., 

VARI = 0, ... ,F 3, ..., etc. 

The value of another variable 
For example, ... , VAR4 = VAR5, .. . 

means 'put into variable 4 the value of vari- 
able 5'; ... , L VAR3, ... means `go left 
for the number of time units specified by 
variable 3'. 

A sonar range reading 
This can be obtained by the RANGE 

key. For example, ... , VAR1 = 
RANGE, ... means 'take a range reading 
using the ultrasonic sensor and put the num- 
ber in variable 1'; ... , DELAY RANGE, 
... means 'take a range reading and delay 
for this number of time units' (should you 
ever want to do this). Note that one range 
unit is approximately 3 centimetres. 

It is important to remember that the 
robot must not use its motors and its ultra- 
sonic sensing equipment at the same time, 
so the motors will automatically stop (for a 
very short time) whenever a RANGE is to 
be taken, and then continue on with what- 
ever they were doing. 

A random number 
This is obtained by using the RANDOM 

key followed by a string of digits (0-65535). 
It tells the robot to randomly pick a number 
between zero and the number specified. For 
example, ... , VAR6 = RANDOM12, 
... means 'pick a number between zero 
and 12 and put it in variable 6'; ..., F 
RANDOM5, L RANDOM3, ... means 
`go forward for a length of time somewhere 
between 0 and 5 then go left for a length of 
time somewhere between 0 and 3'. 

REPEAT, IF and WHILE statements 
Even more interesting robot behaviour is 

possible with these commands which allow 
the robot to repeat command sequences and 
to make certain decisions about which com- 
mands it will execute next. 

The REPEAT statement allows a se- 
quence of commands to be repeated a speci- 
fied number of times. An example of a Re- 
peat command is ... , REPEAT45[F10, 
L3], ... which means `repeat whatever is in 
the brackets 45 times'. The number of repe- 
titions (in this case 45) can in fact.be speci- 
fied using any of the methods mentioned 
previously. For example, ... , REPEAT22 
[...], ...; ... , REPEAT VAR1 [...], 
...; ... , REPEAT RANGE [...], ...; 
or ... , REPEAT RANDOM? [...], .... 

If no number is given, the commands 
within the brackets are repeated forever or 
until told to stop by hitting any key during 
the running of the program. For example, 
... , REPEAT [L3, R3] will repeatedly 
turn left then right forever. 

The IF statement enables decisions to be 
made. The robot can choose which instruc- 
tions to execute next depending on a speci- 
fied condition. An example of an IF state- 
ment is ... , IF VAR5 > 63[L2, F5], ... If 
the condition before the brackets is true 
then the bracketed commands are executed 
before continuing on with the program. In 
this case the robot will only perform the 
'L2, F5' commands if variable 5 has a value 
greater than 63. If the condition is not true 

TABLE 2. PERSONAL ROBOT COMPARISON 

Robot 

Topo 
Hero 1 

RBSX 

Hubot 
Hero Jr 
Turtle Tot 
Fred 

Voice Functioning 
synthesis arm 

Yes 

Optional 

Optional 
Yes 
Yes 

Optional 
Yes 

No 

Optional 
Optional 

No 

No 

No 

No 

Preprogrammed 
Can be used Base price 

software without (including voice 

available separate If available) 
microcomputer approx 

No No $2279 

No 

Yes 

Yes 

Yes 
Yes 

No 

Omnibot No No No 

Hobbybot No No Yes 

Polaroid Sensor Kit (as a stand alone evaluation kit) 

including arm 

Adapted from A Robot in Every Home by Mike Higgins 

Yes 

Yes 

Yes 
Yes 

No 

Yes 

Yes 

Yes 

$3143' 
$3843 

$5000 

$1429 
$445 

$714 
$357 
$299 
$204 

Other 
options 
available 

snack tray 
robotics course 

RCL software 

small printer 
radio control 
infrared link 

battery charger 

none 

expandable 

(VAR5 = 60, say) then the brackets are 
skipped and the commands following the 
brackets are executed as normal. 

In the above example the condition on 
which the brackets were executed was 
'VAR5 > 63' bui in fact any two possible 
number specifications could be compared 
using any of the following comparisons: > 
(greater than); > = (greater than or equal 
to); = (equals); or = > (not equals). For 
example, RANGE > 45; VAR9 > = 
RANGE; RANDOM10 = 5; VAR5 > 
VAR1; 61 = VAR7; etc. 

An example using IF which would cause 
the robot to stop if an object were too close 
in front of it is: ..., IF 25 > RANGE 
[STOP], .. . 

The ELSE command may be used with 
the IF command in the following way:..., 
IF VAR4 > = 12 [Fl] ELSE [STOP], .. . 

'If the condition is true then only the first 
set of brackets is executed or `else' only the 
second set is executed before continuing on 
with the rest of the program. So the effect of 
the above example is to go forward for one 
time unit if variable 4 is greater than or 
equal to 12; otherwise stop the motors, then 
continue with the rest of the program. For 
example, ... , IF RANGE > 20 [F] ELSE 
[B], DELAYS, STOP, ... will take a range 
reading and use it to decide whether to go 
forward or backwards for five time units. 

An exampleof the WHILE statement is 
... , WHILE RANGE > 30 [F1, VAR4 
F], ... This repeats the bracketed com- 
mands `while' the condition is true. The 
robot first decides whether the condition is 
true or not. If it is not true then it skips over 
the bracketed commands and continues on 
without executing them. If the condition is 
true it executes the bracketed commands 
then jumps back and rechecks the condi- 
tion, and if it is still true it does the brack- 
eted commands again, and continues in this 
way until the condition becomes false. 

The example above would repeatedly go 
forward for one time unit and increment 
variable 4 until the range reading is no 
longer greater than 30. This has the effect of 
going forward until the robot is 30 range 
units away from the nearest object, with 
variable 4 keeping a count of the number of 
time units actually spent doing this. 

When using conditions containing the 
RANGE function, remember that the 
motors are turned off for a short time 
WHILE using the ultrasonic sensor, so 
when commands F,B,L and R are used in- 
side a while statement a DELAY should 
also be included inside the brackets to give 
the motors time to get started before taking 
another reading, ie, . . , WHILE 
RANGE > 20[F 1], ... causes the program 
to wait for one time unit before going back 
and retesting the condition. 

Programs within programs 
It is possible for a program to cause an - 
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other program to be executed by entering 
say ... , RUN4, ... as a program com- 
mand. In this example program 4 would be 
executed then the rest of the current pro- 
gram would be continued in the normal 
way. If program 4 has not yet been learned, 
then the command will `do nothing' when it 
is executed and the robot will go straight on 
with the next commands. 

Another example is: 
LEARN 1 

WHILE RANGE > 20 [F1], L10 
COMM 
LEARN2 

REPEAT 7 [RUN 1] 
COMM 

In this example, running program 2 (by 
hitting RUN2 whilst in command mode) 
will cause program 1 to be performed seven 
times. The robot will go forward until it is 
near an object and then turn left for 10 time 
units, after which the entire sequence of 
events will repeat again until it has hap- 
pened seven times. 

Nesting the commands 
The REPEAT, IF and WHILE com- 

mands may be used repeatedly inside each 
other (or `nested') thus enabling very simple 
or very complex behaviour to be specified. 
For example, REPEAT [WHILE RANGE 
> 30 [F1], VAR1 = RANDOM2, IF VAR1 
= 0 [B3] ELSE [IF VAR1 = 1 [L3] ELSE 
[R3]]]. This example would cause the Hob- 
bybot to go forward until near an object 
then randomly choose whether to back up 
or turn left or turn right and then repeat the 
process forever. 

Another example, REPEAT [WHILE 20 
> RANGE [B1], WHILE RANGE > 30 
[Fill causes the Hobbybot to back if an ob- 
ject gets too close and go forward if an 
object gets too far away. 

The input/output port 
The hardware for the port can be added 

to the Hobbybot as an optional extra. Once 
installed the port enables the robot to com- 
municate electronically with the outside 
world, thus enabling it to control a range of 
add-on hardware devices. 

There are actually two 8 -bit ports, one for 
input and one for output, which are both 
controlled using the PORT key. During 
programming this PORT function may be 
treated exactly like a variable: when 'assign- 
ing' to the port (ie, ... , PORT = 255, ...) the number will appear in binary form 
at the output port; when 'obtaining the 
value' of the port (ie, ... , VAR1 = 
PORT, ...) the input port is read. Note 
that incrementing and decrementing the 
port (ie, ... , PORTF, ... , PORTE, 

. . ,) causes the number at the output port 
to be incremented or decremented (for fur- 
ther details see the port technical specifica- 
tions). 
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Figure 10. Syntax diagrams 

Sample programs 
Person follower program 
LEARN 1 

VAR6 = RANDOM 1, REPEAT VAR1 
= RANGE, IF 15 > VAR1 [B1] 
ELSE [IF 20 > VAR1 [STOP] 
ELSE [IF 30 > VAR1 [Fl] 
ELSE [RUN 8]]]] 

LEARN 8 
RUN 7, VAR5 = 0, VAR 9=0, WHILE 
VAR5 = 0 [VAR9F, RUN7, RUN9, 
IF VAR5 = 0 [VAR 9F, RUN7, RUN9]] 

LEARN 9 
VAR 7 = 0, WHILE VAR9 > VAR7 
[VAR 7F, IF VAR6 = 1 [Ll] ELSE [Rl], 
IF 30 > RANGE [VARSF, VAR7 = 
VAR9]] 

LEARN 7 
IF VAR6 = 1 [VAR6B] ELSE [VAR6F] 

Wall follower 
LEARN 2 

REPEAT [L3, WHILE 35 > RANGE 
[R1], R2, F3] 

Play with 35 and R2 to suit your house. 
Person monitor 

REPEAT [VAR = RANGE, IF 15 > 
VAR1 [B1] ELSE [IF VAR1 > 25 
[Fl] ELSE [STOP]]] 
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NOT -C 
Now, when you need a multimeter 

as well as an oscilloscope, you can 
still count on BWD 

These analog and digital 
Instruments have everything 
you'd expect from BWD. 

Up to 1000V, 20A, 20Mí2 and 

20,000 ohms per volt sensi- 
tivity: and the BWD label 
guarantees accuracy and 
dependability. 

HC 129 For literature and full information, contact 

B,W D Industries Ltd. 
P.O. Box 325, Springvale, Victoria 3171. 

5-7 Dunlop Rd., Mulgrave, Victoria. 
Phone: National (03)561 2888. International 613 561 2888. 

Telex: 35115 

VIC. (03) 561 2888 N.S.W. (02) 684 1800 

-5 

You can 
use them, 

& use them, 
& use them. 

Now you have the widest 
choice of sizes in rechargeable 
high performance batteries. 
Lithium batteries "1/2AA" to 
"DD" and NiCAD "Sub C" 
to"E" 

These sealed cells provide 
years of reliable and effective 
service in a range of demanding 

industrial, consumer and military applications. 
Stable discharge, re -sealable safety vent, low -internal 

. resistance, single cell and battery pack configurations are 
just some of Tadiran's NiCAD features. 

And for the new generation of microelectronics, Lithium 
batteries give high cell voltage (3.6V), high energy density, 
long shelf life, and wide operating temperatures. 

Recharge your batteries by calling: 

SYDG iEY 439 2200 MELBOURNE 542 3260 
11 Waltham Street, Artarmon, H.S.W. 2064. 

TECNICO ELECTRONICS 
For electronic components & instrumentation. 

the UN 153 

82 - ETI December 1985 



ALL ELECTON(C OHPONENT 
118-122 LONSDALE STREET, MELBOURNE. VIC. 3000 AUSTRALIA. ' 662 3506 

KITSET, P.C.B. & FRONT PANEL SPECIALISTS "HOBBYIST" & INDUSTRIAL 
* HERE'S A FEW OF OUR HUNDREDS OF KITS!! * 

AEM 5501 [AEM SEP85] 

EXPERIMENTERS' 
NEGATIVE ION 
GENERATOR 

For those who wish to explore the effects of 
negative ions on air pollutants, plant growth 
or your own health. There's a simple -to -build, 
low cost project. 
less F/P 

$39.63 Inc. tax 
$4.88 p. & cert. p. 

ON 

- 

ETI 699-300 BAUD 
DIRECT CONNECT 
MODEM [MAY85] 

Use your telephone to access a floppy disc 
for the price of a local call. 

Download hundreds of free programs. 
Use "Electronic Mail". 

A modem will make your computer a 
remote terminal on some of the most 

ETI 251 OP -AMP POWER SUPPLY 
exciting systems around. Join the 

[AUG 851 
Big Boys for only 

ETI.251 OVEq 1 
OP -AMP 12 Y 

uRRENT 
-12 V 

POWER 
SUPPLY 

112Va, 1ATOTAL 

LOAD 

'ON 
LINE 

n ideal supply for OP -AMP experimenter 
nd those with solderless bread boards. 

r [ETI FEB 80] The ETI 251 provides ±12V rails at lA 
'and solves those "spilt rail blues" 

COMPLETE KITSET- 

ETI 466 

THE BRUTE! 
300 watts of sheer power 

into 40 or 200 ear $6.88 p. & cert. p. 

shattering watts into 80. 
Only 1V input required for full power. 
Ideal for disc jockeys or bands. 

Use it as a base for that "perfect" hig 
powered stereo system. 

Can be mated with ETI 467 4 -input mixer 
preamp. 

Module only $107.56 inc. tax $6.88 p. & cert. p. 

HIS to suit $35.00. Transformers to suit (PF4363) 
$59.30. H/S bracket to suit $10.00. 

$78.33 

_, $140.42 inc. tax 
Less F/P & Handset 
$7.88 p. & cert. p. 

EA HIGH 
VOLTAGE 

INSULATION 
TESTER 
[EA JUNE 85] 

For simple insulation test on mains wiring. 
For transformers, etc. 
To check for insulation breakdown at 500 

V.D.C. 
Tests for 10GO resistance. 
INCLUDES PRE -WOUND COIL!! 

$49.26 inc. tax. Less F/P $4.08 p. & cert. p. 

Importers General Radio Microwave Radar Pulse Industrial Instrumentation Sales Equipment Equipment Equipment Techniques Electronics 
E. & O.E. 
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You dont havE to 
plug it in to apprEciatE this 
function QEnErator. 

In fact, you may never plug it 
in. Because the Model 20 can 
operate off internal NiCad 
batteries*, as well as external 
ac or dc sources. 

That gives you complete 
freedom from ground loops- 
and power outlets. 

But don't get the idea this is 
a toy. It covers a wide 0.002 Hz 
to 2.1 MHz frequency span 
in seven overlapping ranges. 
Model 20 can be triggered 
and gated, or operated as a 
voltage controlled generator, 
and it outputs sines, triangles 
or squares with up to 20 volts 
peak -to -peak amplitude. There 
Is also a TTL pulse output that 
can drive up to 20 loads. 

WAN/ET-EX 2 MHz Function General°, model 20 

VCG 
In 

91> 

Fieaue.oCl 

[,w , , 

[3Com . 

WAVETEK 

0 novt AmDntip 

.,., 

-Funchon- Atten-Pow 

ii-eiwwww_t 
Sync 

\ Omit, 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 

Y 

F unc 
out 

VIC. 2 JACKS RD., SOUTH OAKLEIGH 3167. (03) 579 3622. TELEX: AA 32742 
N.S.W. 559A WILLOUGHBY RD., WILLOUGHBY 2068. (02) 95 2064. TELEX: AA 22798 

S.A. 31 HALSEY RD., ELIZABETH EAST 5112. (08) 255 6575. TELEX: AA 88125 

lib DIGITAL MULTIMETERS 
FEATURES 
4'h Digit 

3'h Digit 

Conductance 
Peak Hold 

Pulse Memory 

Audible Continuity Check 

TTL Logic & Pulse Detect 

Hfe Measurement 
10 amp Capability AC/DC 
Frequency Measurement 
Diode Test 

MIC 7000FA 
MIC 6800LP 

MIC 6800LM 
MIC 6600C 

'PLUS SALES TAX 

MIC 6600C $8200' MIC 6800LP $990* 
MIC 6800LM $8900' MIC 7000FA$2290°' 
Free carry case supplied with all models. 

P E. PACIFIC ELECTRONICS 

45 Wellington St., Windsor, Vic. 3181 
(03) 529 8500. Telex: AA 38432 

Agents: SA (08) 264 5237. QLD (070) 51 2404. 
DEALER ENQUIRIES WELCOME 
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N.t, MERRY CHRIST )AS TO ALL OUR CUSTOMERS 
,e 

AN IDEAL 
XMAS LIFT! - 

o computer tó(1 

JOYSTICK 
Dual fire buttons 
etc 

or` r;S750 s 

WOOFERS 
4"10w 111.5o 
6t' l5w s12so 
8 "60w 528.90 

10"90w14852 
All with 'Free -Edge' 
Ion9-three Cone 05SenOl,es 

P/EZ0 SUPER 
TWEETERS 

1`00W 3;300z 

$13 
Lp M 

a- M§ 

o;, VIDEO HEAD 

174'.75 
WITH HEAD rirc 
Fauna -was er BETA! 

CO PATIBLE COMPATIOLC WITH 

A PE II ,.2 DRIVES Rsi''"°° AnD teueaeo 

II PLUS 
FEYDOARD 

111.....^...y!- - 5AA// 3350 1,500 
wE WAVE A 49 

NEW fie S %SO 
columns and 

LARCI RANCEd IBM ACCESSORIES 
e EO 

PARTS ...4 ACCESSORIES! 5128 Rom Beard 6150 SALES 

PoralMODELS 

/2dn RAM Mended 1290 Rem Card 12!10 AMBER Mono Graphic: card $350 TAX 
l Printer Card ST5 or Con., *.r card 3395 

RS232 Serial Card 168 GREEN Mono .55 d 3265 INC.. 
Sv rr Srriel Ca 

61+71 MONITDR ,Deer 6,sr. contrener í12o 
IF1?Ed I8 Caro 6179 Maud DnR sondes her 1599 TAX 

108 
Cowmn Cud a 10922 1209 el.n 35aK 6269 

°r? P BPa 

1 

O eel: CorrIyydlt $85 power 
r 

3105 PRICES 

e '.' 
a 

RGB Cpllavr `a ) 3125 SMYII. Metal AC e1e tv` Otf 11209 Rtgllfy 
5 

R eadY to ta!S Zp 9ra 1 4 ! DiiR Sr,vE Cord Pbs en SE and let's snore 

nono to STEREO 
TV SOUND 

ImmiADAPTER 

Y' ,,.yya 
NI-il f. 
Connect your 

fimalated 2 
Stereo $ 
aond. 

iwdo4a 
339'es r.-.. 

eecn 5vp`/ 

Puses-suTtoN 
TELEPHONE 
DIALLERS 
with 
last 
member 

emorr fdlal Eos,lT installed 
eo evesER 60' nor hreeom 

aplrerrn. 

SLIM -LINE 
DISK 
DRIVES 

PC 256K 
LAICOMpqTiaLE 

$ 2,100 
INCL. NCL. MONITOR 
and 2 Dino dr,ees 

CA° R RLL `b A 

E N 
R 

oLERs 
gP 

9 

S aNl9P {Z 

PRINTER f 

CABLES for - 
c$ I9.5o Apple .,i7p,nw.«,p1..: 

OB I B M lo c 2- 
nr.iIcan v. zá95 

Stendnrd le,Iyth: 2 metres 
LIMITED STOCKS AVAIL./ 

Avtek 
AvO70- ANSIUEIR $399 
MULTI - 
MODEM 
STEREO HEADPHONES 

40-201 

RS -23z 
MINI- 
TESTER 
Mle to ftme/e 

C nrctors 
aRII Ai., ,vm./ rn 
Oval.r.Iw.. 110i 

PRINTER 
SpeCialS 
Tandy sorts 1195 
Star belts 10 1600.3141 
Sloe Delta IS 1801rs Se 5 

EMD Sta' Inn. IS 120en 5595 
Mie elite. 84 2eeus $795 DES 
Rices Dts,~el boos /,60057 . 'tee/ . , .-Lw.nt 

p6 SOCI:ETS 
High QvaG' 

yc/d-p/a he4 
ton4ocl 9,061 

hylG 1 
09g EA 50 

RS232 mini 
Patch 80X 
Moll to I.ro4 

.21.95 eo 

Easily interface RS232 device 
MlPh 25 jump er Irme tinItr Senn 

I. s 

ASST. POTENTlOMETEg 
IOCer DID SPECIALS 

20 for $ 3 É ó 

250; 100 for $10 IAIs 

for S 20 

JACKPOT Electramognetic 

Box Nos yy COUNTERS 
Our 6;890080o. t Non-resetfoble 
even Nearly C . / 24v DC E5.50 
5K9A10tpo t` 24v DC CHASSIS for electronic hobbyists. 

Its A lifll bit of every- J 110 V AC CHASSIS 
thine -VALUED AT 5701 $ 220v AC CHASSIS 

2200 u F 63v 
EL NA JC 

Electros 
N°(Ina`tj g5 

GENDER 
CHANGERS 

ych$16.50 
Mole to Mole OR i'ee. 
Female to Femole :9 

"D 
uC11ool VIDEO ENHANCER y and STABILIZER 

DETAIL THE ENNRNCER PALL 
ENNRNCER 81 ROLE To RECTIFY 

MACE 
0 

STAB/E/IER 

OVER 50z Off $29 

LOSS IN PICTURE 
DETAIL NND OORL/TT 

ON 91057 POORLY 
RECORDED 
V c R Tit PF5 
Feature enhnnq 
core and bypass 

controls, 126, De 
opera lien! 

THE STABILIZER 
ENSURES NO VERT. 
ROL1. OR 8'LACKouT 
FROM CoPYCURRD SIG. 

INFRARED 
SURCL RR 
,DETECTOR! 
Passive 1n/ra- 

ted es ideal /or ail 
bon."alarms office and 
Shhoeoo sor upob-LED 
indica lar Ira /2rn p 
rang ,14/.0./M.C. /)v 

FANS 
S 115. 

O 

i'21C 
O V AC 

I O co 
EX- COMPUTE R 

ALARM or EMERGENCY !!! 

STROBE 
FLASHER 
BcvE, 
ORANCEREo SwA I 
/2v wERE I Ztra 

FANTASTIC! 
CAR ALARM 
ULTRASONIC 
4 -RADIO KEY. p 
Interior rmotioeat 
det«eterborren,. 

lares, Dirt+. In 
flee% delay, reS0set'°0 ,,r ./ 

RADIO, 
CONTROL t REMOTE 
áeN SWITCH 

CAR alarm model s95 ilt, 2 transmitter. 
Single DR Dual CHANNEL 
for 1.0 alarm., garage doors, 
industrial r I ete.Th.5, hove 

extended ranee to 1001netret, 
13,000 pregrom able codes. 
1 CK TRRNSMITTE R.....$1135 
t t,. teens o,,,.S. teen.... S s 

2CN¢TRRNSMITT 5.......5125 

PARTS VALUE PACKS 
LUCRY-OIP A55ORTM1«TS! 

500 N RESISTORS 
200 IW RESISTORS 
100 CERAMIC CAPS 

30 CREENCAPS 
45 ELECTROLYTICS 
20 POTENTIOI(ILRS 
25 PRESET POTS 

EACH PACK 30 MICA CAP5 

BUY 10 40 RADIO/TvENo6s 
GET 1 20 VARIOUS FUSES 

FREE' 12 SWITCHES 
SO TACSTRIPS 

55.5o 
s 2.50 
E 4.93 

ALARM CONTROL 

PANEL 

$11119 

4 INPUTS -5.°. 
and f.C. instant 

8r 
achy. 

LÍATUS 
INOICATOAS 
Entryeruct 
ADJsrot/t DEL 

e inbuilt 24 mila 

PANIC er Fide 
alarm circuit. 

NEW, IMPROVED MODEL! 
Dry cell or resha.4e16k 
12Y battery eperel.e", 
heavy duty lockable 

steel cabinet, inbuilt cirro end 
DC Stv power orrpvts. IDEAL 
FOR HOMES, SNOWS, oFFicC5l 

t 
1 

CassP/fe 
RoyerrIOTOR 

RCPLACfMFN/ 

6v. 9v Oe 12r, 
TAKE roue etc!!! 

Ideal for Slrvl(emen 

LCE DC MOTORS I 
POWERFvLL 3,000 RPM 

6V-IZV 
47mm dia.n 
bomm Iq CPo 

Only JJ 

4 Sizes, 
4 Calves 

Metre 
Lengths 

Hitachi 
Handy I H eatshrink 
35 mm d,am 51.50 
5 m m d,....$ 1'70 
7 
10 mmd,ams 2so 

ANDY NEW H 

HEATSHRIIIK 
PAK I4x100min pcs. 
Just slip over solder joint end 

heat -plastic shrines 
to form a tight (1 ^ E6 

seal. Asst. Slze5 sP 301111 

I2V 2OAMPS 
Transformer 
Input: O -240v 
Output: 8v+Bv 

or 10v+10v 
2 w..$1ICS AT 2OA 

Ideal r. 121. Ce er $39 
ea An. atase paver .,Wt 

FUJI FILM 
FLOPPY DISK 

TN/S MONTEI ONLY 
SSDD 10 for 525 

5:' OSDD lO fDr $35 , 
8" OSSO 10 fDr 150 

DSO l0 for 5§¢ 
LIFETIME GUARANTEE' S65 Certified 100'2 CrrOr-free. 2 

8" 
SSDD l0 {or 

t 

I 

XMas 5pecial.... ? OSDO /0 Por 589 

Floppy Disk 51l DISK 
cieanerlyt ;DSS` CASE 

5 Ye" c'"°( 811 jl/.5O FLIP -TOP 
fN SO EACH $1 S%,50 I 7 

Nel 
d,v5dersl 

NEW STEREO 
MAGNETIC 
CARTRIDGE 
Latest model- ISN% 
to 35KHz rr'. 
2S 

on^r, 
trvt,1.I . 

desk,, stnntaed mount i 

PRE-PAK 
electronics p/I 

NEz=n,EON_ LAMP= -t 

12v LAMP251 
1004 ..urrcnt EACH 

BELOW NORMAL COST. 

MOTOROLA 
MRF-603 
Sin,fler t 
zN5590 EA 

PACK 4 +5% ORDER 

POST 2.00 VALUE! 

la WEST ST, 
LEWISHAM, NSW 

2716 ..... s5oo 
2732...15.so 
2764...!7-30 
4164....12.90 r sec 

555n111ER 10t.5t95er 
7410P AMP lOto12.95 

569-9797 BANKCARD accepted 
2u Ht PHOf ORaR SERVICE 

LM3900 
0R 10101V RCA 5401 

9.1:1'10'3 90 Ea 2094, 

C106 SCR 

200V 4A 3 2 

Phone or mall order 
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OREAS FOR EXPERI[M]ENTERS 

Binary display 
One way of getting a binary out- 
put to display decimal is to use a 
74185 driver. However, these 
chips are not available every- 
where, so you might like to copy 
Ian Davies of Cheltenham Vic, 
who built his own out of a zillion 
diodes and some common -as - 
mud chips. 

IC1 is a one -of -sixteen decod- 
er, from which is derived a BCD 
output for the 4543. The MSD is 
driven by outputs 13 to 17. If e " 
any of these is active, it pulls the 
base of Ql down, and so turns 
the digit into a '1'. 

ICI 
7.CIM 

ALL 101 

7 

7 I 
10 

11 

14 

IS 

IS 

Ia IS 12 

1 

14 
1 

* x I 

10a 

Ia JV' 

AU. O,OOES 114914 i 

aCSSa 

10 A 

1.1 7 -SEGMENT 
MISPLAY 1 

Aun wv - . 
7 -SEGMENT 
DISPLAY 2 

'IDEA OF THE MONTH' CONTEST 

Scope Laboratories, which manufactures and distributes soldering irons 
and accessory tools, is sponsoring this contest with a prize given away 
every month for the best item submitted for publication in the 'Ideas for 
Experimenters' column - one of the most consistently popular features in 
ETI Magazine. Each month we will be giving away a 60 W Portable 
Cordless Soldering Iron, a 240 Volt Charging Adaptor together with a 
Holder Bracket. The prize is worth approx. $100. 

Selections will be made at the sole discretion of the editorial staff of ETI 
Magazine. Apart from the prize, each person will be paid $20 for an item 
published. You must submit original Ideas of circuits which have not 
previously been published. You may send as many entries as you wish. 

COUPON 

Cut and send to: Scope/ETI 'Idea Of the Month' Contest, ETI Magazine, P.O. 
Box 227, Waterloo NSW 2017. 
"I agree t0 the above terms and grant Electronics Today International all nghts 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 Date 

Name 

Address 

Postcode 

PRIZE WORTH 
APPROX. 
$100 

r.. 
A'.i^ 

J 

RULES 
This contest Is open to all persons normally resident in Australia, with the exception of 
members of the staff of Scope Laboratories, The Federal Publishing Company Ply Limited, 
ESN, The Litho Centre and/or associated companies. 

Closing date for each issue is the last day of the month. Enthes received within seven 
days of that date will be accepted it postmarked 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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IDEA OF THE MONTH 

20L 

150/ 

Indicators 
Mark Barber, 
Geelong, Vic 3220 

This circuit was developed for 
a rebuilt F100 truck but can be 
fitted to almost any vehicle. It 
completely replaces the existing 
system, with the exception of 
the indicator switch assembly. 

Initially, with SW1 in the posi- 
tion shown, the junction of D1 - 
D2 is low so TR1 holds 4 -bit 
counter IC2 disabled, via pin 5 
(CE), and in the parallel load 
mode (pin 1 high). Zero is 
loaded into the counter. If the 
left input is taken to +13.8 V, 
via the existing switch assembly, 
diode OR gate D1 -D2 goes 
high, TR1 conducts, and IC2 

+ 

FROM CAR 
BATTER, 

V 

k1 
055 

644 

100 

+ V 

M 

.70M 
250 

1SOR 

DV 

10. 

D1 

100 

LEFT 

} 

s 

1 

10 

cP 

loo,. 
16V 

+º V 

9 l;. 
IC2 

4029 
RL 

UP DOWN 

9V 

49 V 

24 

] . e 1210 

SVII 

HAZARD 
+9 V 

T142 

IC. 
4013 

+º 

4001 

D1 -DIO - 111914 

starts counting in the up direc- 
tion due to clock pulses from the 
'555 astable. IC3 decodes each 
binary code to light the respec- 
tive LED. Thus LEDs D3 -D17 
form a left moving dot, which 
when mounted on the dash- 
board provides an indication to 
the driver of the direction 
indicated. 

Similarly, applying +13 V to 
the right input also enables the 
counter but now the count direc- 
tion pin (10) is low due to in- 
verter IC5a. The counter counts 
downward, and the dot moves to 
the right. 

'CO 

/ LED1 < 
10 LED2 .. 

7 LED/ 

º 01101, 

l0 LED10 

5 

23 12 

IC 

270 

27R 

+131V 

03 
2142955 

LEFT INDICATOR LAMP 

+1390 

05 
202915 

RIGHT INDICATOR LAMP 

When any of the middle eight 
LEDs are lit, diode OR gate 
D18 -D25 provides a high signal 
(of 50% duty cycle) to IC5 gates 
b and c, via inverter IC5d. Dur- 
ing right indication, IC5 gate b is 
disabled, so only the right indi- 
cator lamps flash, via driver cir- 
cuitry TR2-3. ICS gate c is dis- 
abled during left indication and 
so only the left lamps flash. 

If SW1 is moved to the famil- 
iar `hazard' position, IC2 is ena- 
bled and the LED display dot 
starts moving, only now the 
count direction is reversed when 
the dot reaches its limits (D3 - 

D17) by the flip-flop IC4, and 
the appearance of a bouncing 
dot is given. Since during hazard 
indication the indicator switch 
will be at the neutral position, 
both gates b and c of IC5 will be 
enabled and all four indicator 
lamps will flash in unison. 

Since the bulk of the circuitry 
operates from 9 Vdc, the IC 
regulator in Figure 2 will pro- 
vide the lower voltage needed to 
run from the vehicle's nominal 
13.8 Vdc supply. 
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EVERYTHING YOU NEED TO MAKE PRINTED CIRCUITS 

Dual in Line Packages All $4.37/pack 

.3, -:11111111111i --T 

Q j1ó000001 
Cut Pad Cut Pad W th Conductors Narrow Cut Pad 

No, ol 
Leeds 

oty/ 
Pkg. Scale 

Catalog 
Number 

ta 

1s 

16 

24 

28 

40 

32 
25 

32 
24 

12 
12 

12 
12 

e 

1% 
2% 

1% 
2X 

1% 

2% 

t% 
2% 

1% 

20 
I% 
2% 

EZ6014 
E26036 

£26004 
EZ6I49 
E26900 
EZ6901 
626535 
626536 
EZ6903 
E2490.1 

EZ6906 
626907 

0101010101010--r DOOOOÓ- Ó--T- 

.724111111111110-1 w'1111111-1 
24 

Use where conductor traca 
must be routed between pads 

Use where a longer terminal area le 

desired. Can be used with Conductors 
between terminals. 

No. ol 
Leads 

Oty/ 
Pkg. Scale 

Ce1Nog No. el 
Number Lead* 

Tyr /S Scala 
Cataloo 
Number 

14 

16 

40 

32 
28 

32 
28 

6 

to 
2% 

1% 
2% 

2% 

E28700 
626761 

626763 
626764 

EZ6965EZógei I 

14 

1s 

32 
26 

ié 

131 

2x 
to 
20 
1% 
2% 

E2e013 
626071 
626453 
825244 
526967 
E2844e 

Pre -Spaced Pads $4.37/pack 
Center 

CenSpacing 

.100" 

.156" 

Edg 

Pad Type A 41 
PNa 
Per 
atop 

Strips 
Per 

Poch 
Calalog. 

Number - 
EZ5000 l I^ er 

ler0 0 0 0 0 
Pwr wa-.a +1 

15 40 6 

211 20 7 625001 

000000 
.t nra 

1% 40 6 625003 

2% 20 7 EZ5004 

.n "..411 
' 

e Owo I/ II 
Ix 40 6 E250/1 

Ix 20 7 E25o1e 

ir rt 

O^ e :w ''11/m C e 

Ix W 6 625020 

2% 20 7 E25021 

OtO I% 25 6 E25014 

2% 13 7 625015 

Center b 
C m. 
SpKlrq 

I Panwna etpn 1X t;l 
D,.w.ao.. alocar, x 11.11 ecw. 
Ia7xuaN,mal,Pa2Pwaebwntr,2 Scale 

ConMcbr 
talp 

Catalog 
Number 

Stripe/ 
Pack 

.100" a. 
IIIIIIIIIIIIñÍi 

- - 44 62406 

22 E2S60$ 

35 628704 2 

.125" 

IIIIIIIIIIIE" 
I7 625716 

.156" -f -I r , r r tX 28 62870$ 3 

20 14 626720 

(11.) 

P.C. Drills 
Take your pick of tungsten carbide 
or high speed steel. Available In 

0.8.0.9.1.0 and 1.2mm. T.C. drills 
55.85 each. H.S. Steel 51.75 each 

Donut 
Pads 
The basic all-purp0le PC terminal area 

for termination of elm or component 
leads extending through the PC board 
ID aids In accurate pad location 10 grid 

enters. 

E-2 CIRCUIT Top Donut Pads are un- 

surpassed for uniformity and accuracy. 

These photographically opaque termi- 
nal arses are accurate to 3 .002' 
(0,05mm I. E-2 Circuit Opaque black 
pads are Only .005" (0,13mm) Ihiok. 

$3.35/pack 
1. Select the largest possible pad. 
Allow enough room for conductor 
traces and the physical conditions of 
artwork preparation and manufacturing 
of the actual board (MIL -STD -2752. 
2. A small ID makes reoietrstion asy 
but may make it 0111 Nutt to locate pad 
cnter after photo reduction. 
3e Choose an ID Smaller than hole to be 
drilled. (Drill site for platedthrough 
holes must be larger than final hole.) 
4. Use Multi -Pad configurations for 
multi -pad terminal patterns. 
It Is much easier, much Meter, and 
much more accurate to lay down a 
whole pattern printed to specific tole, 
antes man to tediously position indl- 
eidoal pads. 

STANDARD INCH 
00 

In. eua Nk 

060 200 031 

100 2.56 oar 

120 305 031 

125 3 i6 031 

150 lei 031 

56 a 96 011 

160 a 06 
ter rt 
200 5 08 
250 6 35 I 

'40 162 

a0 

ID 

0 l9 
o.79 

0 79 

0 l9 
019 
0 n 

02 

1.51 

Not. 

E2041e 
EZDmt 
6.20239 
E20103 
820144 
620103 
1.20247 
E20131 
EID131 
r2DtW 
"Dirt 

Ory3 
Pkg. 

96 
96 
96 

96 

% 
96 

106 

104 

'29 

2 

i?+ 1 

Precision Slit Tapes 
"Super" 201 is a flexible extra -strong 
photographically opaque, pressure - 
sensitive precision slit tape with ex- 

ceptional adhesive characteristics. It 

will not creep or lift if stretching Is 

avoided during application. "Super" 201 

is extremely flexible and has a non - 
reflective matte finish. Only .005" 
10,13 mm) thick. 

Precision slit to exacting tolerances 
to assure highest Quality PC artwork 
and photography 
Manufactured from the same high 
quality materials as E -Z CIRCUIT 
PREKUT TAPE SHAPES to Insure 
compatible PC artwork and photography 

STANDARD INCH 
20 Yds./Roll 

Ta 

In. 

.020 

.026 

.031 

.040 
.050 
.062 
.080 
.093 
.100 
.125 

.200 

.250 

.500 

pe Size 
mm 

0,51 
0,66 
0,79 
1,02 
1,27 

1,57 
2,03 
2,36 
2,54 
3,18 
5.08 
6,35 

12.70 

Cat. No. 

EZC3000 53.05 

EZC3002 53.05 

E2C3001 53.25 

EZC3006 03.25 

EZC3006 53.25 

EZC3010 53.35 

EZC3012 $3.35 

EZC3014 53.35 
EZC3016 $3.35 

EZC3016 53.35 

EZC3020 53.46 

EZC3022 54.57 

E2C3024 55.70 

Accurate Grids 

Bela 

O 

á 
Mum 

Grids are produced on accurate. l' 
t0 x to stable film with 0.1" pattern for 

maximum accuracy. Matte one _ sided. 00.7" thick. 

Sherri SU* Catalog Number 

611 XII 
1n.1 a ns am 

trx tr 
M1e92tau 

`+ 
E2143 02.63 Z 
E21466 54.67 Fri 

Knife & Blades 3 
X-Aclo Knife Holder 53.56 

use to apt E -Z CIRCUIT pressure. `A+ 
hive printed Circuit drafting ass 

Use to cut and trim E-2 CIRCUIT 
pressur-sensiiire printed circuitIOW 
artwork tape 1 
ideal for trimming E -Z CIRCUIT 
pressure -sensitive Copper Tape and 
Component Mounting Conlipurations 

includes X -Acto blade (Order No. 
£23108. shown below) 

X -ACTO REFILL BLADES 
No 16 Blades 53.05 

5 blade pack 

No 11 Blades 53.05 

5 blade pack 

D1N41612 Connectors 
O All $4.37/pack 

raNr.mI31ro'r .SOmmIM01 

(0) 
"»" " ts.mmlr9o11 4. -OiStr..He 

I-r Stk, 

6 
TT: ra-'I lllioo to 

2x 

3 
Ae 
9 

yy D `aM.,ore rp 

mr C,ammrmsno .l lawn ee.roN-Ioo 

D1N41612 connectors pat erns have three row deslgnatlons A. B and C 
Th ee pa tern combinations are available AB. AC and ABC. They are also 

available with round or square pads 
ROUND PAO 
84 Pin Pattern (A.6) 64. Pin Pattern IA -CI 96 Pin Pattern lA-9-0 

sambor, 
a rag 

SQUARE PAD 

re Swivel/ oro', 
II 

`s09w109n64-Pin Pastern (A. B) 

"Mani I o00-1- L-1116 l 

8.30 to 5 Monday to Friday, 8.30 to 12 Sat. 

Mail Orders add 53.00 to cover postal charges. 
Next day delivery in Sydney add $5.00. 
All prices INCLUDE sales tax. 
Tax exemption certificates accepted if line value 

exceeds 510.00. 

Soar. 
IX 

ie 

anloa 
Nampo/ Scan 
times 
EZN10 

saneas 
Pei Pky 

64 Pin Pattern (A -CI 

ah n,g 
Number Scan 

FSNrS 
E2411a 

saneas 
Per rap 

96,PIn Pattern (A-B.C) 

C.n1,9 
N,me. 
EIM,t 
E25172 

S,maola 
Per Ma 

Calalo9 
Number Sc.'. 
£inera 
Et sire 

S,mSnI. Catalog 
Per 095 somber 

2 

Scar 

£26401 17 

62M42 20 

ma e, 
Par Pig T 

1 

Calalo9 
Number 
risa./1 
5264.5 

ñ 

GEOFF WOOD ELECTRONICS PTY LTD 
Incorporated in N.S.W. 
656A Darling St, Rozelle 2039 
(One door from National Street) 
Tel: 810 6845 bonNcard 

510.00 minimum 

specialising in electronic components for the professional and hobbyist. 
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$835 
'1961 

OS -620 
595 

Bandwidth 20MHz Rise time less than 17 n 
sec. 5mV/DIV sensitivity Channel A, 
channel B, dual, add subtract Component 
tester X -Y mode TV video synch filter. 

i 

Rechargeable battery operated 6 hrs. 
operation Bandwidth 15MHz 2mV/DIV 
sensitivity Dual channel 95cm rectangular 
screen Ideal for field work 

Prices subject to change without notice. 

p{,{4COCrP'3S/J+a^w.m@rr+r %;'{;r<TM 

785 
$896 INCL. 

TAX 

Aflcoronic 

INCL. 
TAX 

FOR HIGH TECHNOLOGY ELECTRONICS 
37 Ryedale Road 
West Ryde NSW 2114 
Australia. Telex AA 73264 
Phone (02) 807 4739 

DELIVERED ANYWHERE 
IN AUSTRALIA FOR $7.50 
Pnces correct and goods expected in Stock at tome of gang 10 press 

ttt.r.e.. x BUY 
DIRECT 

AND SAVE 

/ //y///O///%%//'% "(43 
or_ .....: 

Bandwidth 35MHz Rise time to 10 n sec. 
Sensitivity to 1mV/DIV 6KV acceleration 
Delayed sweep Trigger hold off Alt. 

trigger Single sweep 

Top of the range 45 MHz bandwidth 
(usuable to 70MHz) signal delay Trigger 
delay 15KV acceleration 5mV/DIV 
sensitivity (1mV at reduced bandwidth) 

The rugged ones (UL and DIGITAL 
VDE approved). Pick your MULTI -METERS 
pick - pushbuttons or 
rotary selections. He' 6000 HC -5000 

OQO 

' M 

69 $69 
$78 incl. tax. $78 Incl. tax. 

Phone on the Hotline (02) 807 4739 
Avoid disappointment. Order your 
Scope or DMM by bankcard on the 
phone. Just call up, reverse the 
charges and we'll take your order. 
Shipping is only $7.50 anywhere in 
Australia . including packing and 
insurance. 
Full 12 month warranty. Your 
Scope ís fully guaranteed for a full 
year. 
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COMPUTING NEWS 

DSE to sell Toshiba 
lap -top 
Dick Smith Electronics is to market the Toshiba T 1100, an 
IBM compatible lap -top computer, throughout Australia. 

The T 1100 has 256K RAM 
and an integrated 720K, 31/2 -inch 
floppy disk. It will also support 
an optional, external 31/2 or 51/2 - 

inch floppy disk. It will run for 
up to eight hours under re- 
chargeable battery power and 
has an optional ac adaptor for 
mains power. Claims are the 
computer can run all the popular 
IBM-PC programs. The machine 
incorporates a low energy con- 
sumption LCD screen or can be 
connected to a video monitor. 

The selling price of this 4.1 kg 
battery powered machine and 
Access IV package is $2995. 

The T 1100 will be sold 
through the Dick Smith Elec- 
tronics network of 56 stores 
across Australia, with hardware 
support being provided by 
Toshiba's service network. 

-,. 

t 

4/4jédistl-d- 
4> 

Apple adds might to 
memories 
Apple Computer Australia has 
announced significant enhance- 
ments to íts Apple II line of per- 
sonal computers. 

The enhancements include 
the UniDisk 3.5, a 31/2 -inch 
floppy disk drive capable of stor- 
ing up to 800K of information 
(more than five times the ca- 
pacity of Apple's current 51/4 - 
inch drives); and the Apple II 
memory expansion card, an in- 
terface card capable of expand- 
ing the Apple II's maximum in- 
ternal memory to over one 
megabyte (the current maxi- 
mum is 128K). 

The new 800K disk drive is 
said to bridge the storage and 
speed gap between Apple's low - 
end 143K floppy disk drives and 
the high -capacity 10M Apple 
ProFile hard disk. 

The extra RAM memory can 
also be used as an internal disk 
drive (called a RAM disk), al - 

90 - ETI December 1985 

lowing programs to be directly 
loaded and executed in the com- 
puter's internal memory, en- 
hancing program operating 
speed. With revised software, 
the extra memory can be used 
for creating much larger docu- 
ments or many more small files. 

Apple is also introducing the 
MouseDesk program selector to 
allow several software programs 
to be stored at once on either 
the UniDisk 3.5, ProFile or the 
memory expansion card. 

According to Apple more 
than 100 software developers 
have been working with Uni- 
Disk 3.5, the Apple II memory 
expansion card and MouseDesk 
since early this year, and ap- 
proximately 40 companies plan 
to release new or enhanced soft- 
ware by the end of this year that 
supports one or more of these 
new products. 

Videotex on IBM-PC & 
Apricot 
Mview is a low cost videotex 
emulation package launched by 
Supertext Videotex at the inau- 
gural Pan Pacific Computer 
Conference. 

Its claims are to convert any 
IBM-PC, Apricot or BBC into 
an advanced videotex terminal. 
Once installed Mview gives a 
range of videotex facilities in- 
cluding double/single height 
characters; coloured back- 
grounds; flashing text graphics; 
the choice between separated 
and contiguous graphics; the 

ability to inspect a local data- 
base; carousel facility and the 
ability to print out frame con- 
tent. Mview can reportedly com- 
municate with most Viatel-type 
systems throughout the world. 

The Mview package comes 
with a free instructional disk, 
and instructional and technical 
handbooks for $250. 

For more information contact 
Australian Caption Centre, 1st 
Level, Fortune House, 88-90 Fo- 
veaux St, Surry Hills, NSW 
2010. (02)212-5277. 

CLUB CALL 

A new Club, Personal Programmers of Melbourne has formed, devoted to 
hand-held computers or calculators (Casio, Sharp, HP, etc). Many members 
have Forth, BASIC and HP RPN experience. The club meets 3rd Tuesday 
each month at 9th Floor, Menzies Building, Monash University at 8 pm. Paul 
Cooper, 40 Karen St, Box Hill Nth, Vic 3129, (03)898-7672 ah, can be 
contacted for Information. 



BRIEFS 

Old Microsoft distributor 
Microsoft has appointed Brisbane based company, Qsoft, 
Queensland distributor of its products, making it responsible 
for supporting them as well as providing training. Qsoft was 
established this year by Margaret Willis, Robyn Dunn, and 
Dennis Hobb. 

Synchronous RS422 fibre optic modem 
The IFS MX422 is a high performance, low cost fibre optic 
modem, designed for the transmission of RS422 data signals. 
It transmits both asynchronous and synchronous signals over 
several kilometres of standard low cost telecommunications 
50/125 fibre. It operates between dc and 10 Mbps. For more 
information contact Integral Fibre Systems Pty Ltd, 2 Thomas 
Street, Chatswood, NSW 2067. 

31/2" 320K drive for the apple 
The Interlink S/320 -D is a double capacity 31/2" drive for the 
Apple designed to work with the standard Apple drive con- 
troller. Patch disks are supplied with the drive to support 
ProDos, DOS 3.3 and CP/M 2.0. For more information con- 
tact Interlink, 171 Dorcas St, South Melbourne, Vic 3205. 
(03)699-4177. 

Sendata 1275 modem 
This new device features 75TX/1200RX (Videotex), 300 bps 
full duplex transmission rates. a mode switch, -45 dBm re- 
ceiver sensitivity, and RS a A",stralia 
signed and manufactured ; Tel .o.a : foroval awm- 

ber C83/37/1045. More information is available from Sendata, 
11 Stamford Rd, Oakleigh, Vic 3166. (03)568-6299. 

No -tape rapid backup 
The new Fastback from Daneva is designed to eliminate the 
need for expensive tape backup systems for the IBM-PC, XT 
and AT. 10 Mbyte is backed up on a single drive IBM-PC in 
eight minutes using 23 standard 51" floppy disks. Fastback 
works with PC -DOS or MS-DOS version 2.0 or higher. For 
more information contact Daneva Australia, 64-66 Bay Road, 
Sandringham, Vic 3191. (03)598-5622. 

FAsT 
look. 

t 
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N1IIr 

WOW! IT'S HERE 
Get Your Copy!!! 

Q 
AND IDEA 
goo c.scuiSTs + ó 
FOR THE 
ENGINEER 
TECHNICIAN 
& HOBBY 
ENTHUSIAST 

Circuils 
COOKBOOK #5 
ALSO AVAILABLE BY MAIL ORDER 

$3.95 plus $1 postage 

FEDERAL MARKETING 
P.O. BOX 227 WATERLOO, N.S.W. 2017 

microbee disks 
Up to 800k of fast reliable disk storage 
from ROM BASIC, WORDBEE, EDITOR 

ASSEMBLER and MYTEK WORD 
PROCESSOR ** PLUS ** ability to read and 

write over 150 CP/M disk formats in 
32 and 64k microbees, from $350. 

Dreamdisk Controller Card $350 
Complete 400k drive system $760 
Complete 800k drive system $840 
Dual 400k drive system $940 
Dual 800k drive system $1080 
Add on 400k drive $220 
Add on 800k drive $270 
Mitsubishi Hi -res green screen $170 

Call or write for more information on: 
Microbee memory upgrades to 56k and 64k 

3.5 inch and 1600k drives. IBM style keyboard for 
the microbee Spectravideo upgrades and 

peripherals and more coming ... 

DREAMDISK PTY. LTD. 
171-173 MORAY STREET 
SOUTH MELBOURNE 3205 
PHONE: (03) 690 8283 
SYDNEY (02) 523 8550 (AH) 
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Ian J. Truscott's 

ALTECH 
ELECTRONICS 

COMPUTERS & 
ACCESSORIES 

ALTECH PC -200 ibm 
compatible *8088 cpu *256K 
ram 15Ons *2x36OK Chinon 
disk drives *3 output 
colour/graphics card 
*Multifunction card with 
clock/calender, games port, 
parallel port, serial port and 
384K memory expansion 
*135W power supply 
*optional 10,20 or 40 meg 
harddisk. 
* * * 12 Months full warranty 
* * * Fully tested by us 

**** $2100.00**** 
* Optional 384K ram expansion 
$150 (chips only) 
fitted if specified with order 
MONITORS, FLOPPY DISK 
DRIVES, HARD DISK DRIVES, 
PRINTERS, PLOTTERS, DISKS, 
PAPER, EXPANSION CARDS FOR 
APPLE AND IBM. 

SPECIAL 
FUJI MD1D Floppies (ideal 
for all IBMs and compatibles, 
Apples etc) 
* * * * $33.00 per box 10 
disks 
* * * * $300.00 per carton 
100 disks 
Phone for SPECIAL prices on 
* Apple compatibles 
* Sinclair QL 
* Memotech MTX512 
* Sony HB75-AS MSX 
computer 

EPROM BURNER kits. Will 
burn all common eproms 
without problems. Available 
early January. Phone for all 
details. 

ELAMI ROBOT 
Leading the Robot Invasion 
Programmable speech, facial 
expression, moving arms and 
hands, infrared vision. The 
latest in edutainment - 

ONLY $179.00 
All prices include sales tax. We 
supply tax exempt where 
certificates supplied. 
Packaging and freight extra. 
We attempt to hold prices 
constant but currency 
fluctuations may cause sudden 
price changes. 

ALTECH ELECTRONICS 
418 PRINCES HIGHWAY 
CORRIMAL NSW 2518 
PHONE (042-84-3059) 

Dealer enquiries welcome 

ELECTRONIC 
WORLD 

MORE & MORE 
People are discovering us each 
week. Both the home enthusiast 

through to the small manufacturer. 
* * * 

COMPONENTS 
TOOLS KITS 

In any quantity. buy one, or one 
thousand, we're happy to oblige 

SCHOOLS CLUBS 
ETC. 

Inquire about our bulk discount 
deals 

Save yourself a trip to the city - come to 

30 LACEY STREET 
CROYDON 

OR PHONE 

(03) 723 3860/ 
723 3094 
Mall orders welcome. 

Preston Electronic 
Components 

"The Circuit Board Specialists" 
Copper Clad 'S1,1 Ir Shied I'17N Srger Special-. 

SirrRl, Sided linen' Was Now; 

SS/50 75nan x 150n1m $1.95 .95 
SS/I00 ISOmmx 150mm $2.75 $1.35 
SS/150 230mm x 85rnm $3.45 $1.75 
SS/200 300nmi x ISOmnr $4.95 $2.50 

Copier /:led "1),111111, Sided l'(:lt Seger Sperial". 

IMubl. Si11.11 It,1ad We.1 Now 
1.11 

DS/50 75mm x ISO $2.05 .99 
DS/100 150mnr x I50rnm 82.95 $1.45 
DS/150 230nun x 85mm $3.95 $1.95 
I)S/210 :300oun x 150nrm $5.25 $2.30 

Preston 
Electronic 

Components 
217 HIGH STREET, PRESTON 

(Corner of 13r8 and high Streets) 
Phone: 484 0191 

Siam -Wising in e ,. idr range of 
ItI:SISI'1)ILR - I:AHI.ES - CIRCUIT BOARDS 
:AI'At:iTl)IlS - SI 'RAYS - I'I:il ARTWORK 

INSTRUMENT C %SF'S - ItEl A1'S - KIT SETS 
SEMI 1:11NI )(8 71.0115 (All T, - TIIIMI'(nr 

I'I II /TO SENSITIVE - TI3ANSFI/IiM f:ItS 
SW i'IY:I I Is - 1'Ii0I ll CTS, ETC. 

"%lail Orders Weh . 

0114 Rockwell 

65XXX - 68000 
SAVE $$$$ 

6500 SERIES DISPLAY 
R6502P 8.50 CONTROLLERS 
R6502AP 9.28 10937P-50 11.02 
R6503AP 7.24 10951P-50 11.02 
R6504AP 7.24 10938P 9.44 
R6505AP 7.24 10939P 9.44 
R6507AP 7.24 10941P 9.44 
R65110 21.26 10942P 9.44 
R6511 AO 23.28 10943P 9.44 
R6520P 5.19 16 BIT 68000 
R6520AP 5.98 SERIES 
R6522P 6.77 R68000C10 69.24 
R6522AP 7.55 R68000010 33.04 
R6532P 9.44 R68465P 16.52 
R6532AP 10.39 R68C552P 27.07 
R65410 19.17 R68561P 58.22 
R6541A0 21.09 R68802P 61.37 
R6545-IP 9.13 MEMORY I.C.'s 
R6545-1AP 10.70 2114 1.35 
R6545AP 12.27 4116 2.65 
R6549P 60.58 4164 1.35 
R6551P 9.91 41256 6.67 
R6551AP 10.70 6116 7.18 

6264 20.26 
2716 4.81 
2732 POA 
2764 3.18 
27128 5.75 

CRYSTALS 
32.768KHz-CMOS 
Calendar 1.96 
1.8432MHz 3.08 
2.000MHz 3.08 
2.4576MHz 1.96 
3.6864MHz 1.96 
4.000MHz 1.96 
4.9152MHz 2.80 
8.0000MHz 1.96 
12.000MHz 1.96 
Quip Socket 
for R65110, 
R680000, R65F12, 
Modem I.C. 3.12 

PROTOTYPING 
CIRCUITS - 

Emulators for Mask 
Programmable I.C.'s 
R6500/1 EAB3 .. 69.24 
R65/11EB2 62.94 
R65/11EAB 69.24 
R65/41EAB 69.24 

CMOS DEVICES 
R65CO2P1 10.39 
R65CO2P2 
R65C102P1 
R65C102P2 
R65C21P1 
R65C21P2 
R65C22P1 
R65C24P1 
R65C24P2 
R65C51P1 
R65C51P2 
R65C52P1 
R65C52P2 

11.80 
10.39 
11.80 
5.82 
6.77 
7.71 
6.61 
7.71 

12.27 
13.53 
22.03 
24.86 

NIGH LEVEL 
LANGUAGE 
CIRCUITS 

R65F11P 32.42 
R65F11AP 35.72 
R65F120 42.33 
R65F12A0 46.58 
R65FRIP 97.25 
R65RT2P 97.25 
R65FR3P 97.25 
R65FK2P 10.70 

MODEMS 
R1212M 358.05 
R1212DS 267.51 
R2424M 590.22 
R2424DS 361.93 

Please include $6.50 for 
packaging and freight 

All prices include sales tax 

Prices subject to alteration 
without notification 

encrJJ 
CONTROL 

73 Eric Street, Goodna 0 4300 
P.O. Box 6502, Goodna 0 4300 

Telephone (07) 288 2455 
Telex AA43778 ENECON 
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S.M.E SYSTEMS PTY. LTD. PRODUCT RANGE FOR 1985 
SYSTEMS -SINGLE USER 

UNICORN XT -F IBM Compatiable, 640K 
Ram, Dual Floppy, 2 Serial, 1 Par. Printer, Real 
Time Clock. Mono/Colour Graphics Card, 150 
Watt Power Supply, Keyboard 
$1550.00 Tax Exempt 51767.00 Tax Inc. 
UNICORN XT -H IBM Compatiable, 640K 
Ram, Dual Floppy, 1 x 20Mg Hard Disk, 2 Serial, 1 

Par. Printer Port. Real Time Clock, Mono/Colour 
Graphics Card, 150 Watt Power Supply. 
Keyboard 
$2800.00 Tax Emempt $3192.00 Tax Inc. 
KNIGHT 2002 CP/M 8 bit System, Dual 800K 
Floppy. Z80 @ 4 Mhz CPU, 128K Ram, 2 Serial 
Ports, 1 Centronics Port, Bus Expansion, 
Switched Mode Power Supply, IBM Style 
Keyboard. 12" Green Screen 
$1995.00 Tax Exempt $2274.00 Tax Inc. 

SYSTEMS -MULTI USER 

MPU-700 Multi Processor System. 8 Bit Master, 
Z80 @ 6 Mhz. 512K Rom, 4 Serial/Centronics 
Ports, Real Time Clock, 20 Mg Hard Disk Drrve, 
1-800 K Floppy, 10 Slot $100 Bus Mother Board, 
150 Watt Power Supply. Add On 8 & 16 Bit User 
Cards. 8 Users Max., CP/M 3.0 & Turbodos 
$6500.00 Tax Exempt $7410.00 Tax Inc. 

MPU-200 Multi Processor System. As Per 
MPU-700 Except No Drives, 20 Slot S100 Mother 
Board, Up To 16 Users 
$3950.00 Tax Exempt $4503.00 Tax Inc. 

DISK DRIVE SYSTEMS 

SDU-8 Single 8", Double Sided, 1/2 Height 
Drive, Built in Power Supply 
$800.00 Tax Exempt $912.00 Tax Inc. 

DDU-8 Dual 8" Double Sided, 1/2 Height Drive. 
Built In Power Supply 
$1600.00 Tax Exempt $1824.00 Tax Inc. 
HDU-2001 Single 5 1 /4 Double Sided 
800/400 K Floppy, 20 g Hard Disk Drive, Built In 
Power Supply. SASI Controller 
$3250.00 Tax Exempt $3705.00 Tax Inc. 

HDU-7001 Single 5 1/4 Floppy Disk -800/400 
K. 70 Mg Hard Disk Drive, Built In Power Supply. 
SASI Controller, Voice Coil Drive 
$6975.00 Tax Exempt $7952.00 Tax Inc. 

CARD CAGES 

SCC-8 S.T.D. Bus Mini Card Cage. 8 Slot. 3/4" 
Pitch. Plated Through Hole Mother Board. Vert. 
or Horiz. Mounting, No Power Supply 
$185.00 Tax Exempt $ 210.90 Tax Inc. 

MCC -5 $100 Bus Mini Card Cage 5 Slot, 3/4" 
Pitch, Plated Through Hole Mother Board. Vert. 
or Horiz. Mounting, No Power Supply 
$150.00 Tax Exempt $171.00 Tax Inc. 

MPU-100 S100 Bus Card Cage, 10 Slot, 3/4 
Pitch, Plated Through Hole Mother Board, 15 
Amp Power Supply. Cooling Fan, Line Filtered 
Inlet, Switched 240V Outlets, mains Keyswitch, 
Bench Mount, Front Reset Switch. Low Profile 
$550.00 Tax Exempt $627.00 Tax Inc. 

S100 CARDS 

SBC-512 Master Single Board Computer, 8 Bit 
Z80 @ 6 Mhz, On Board 512 K Bank Switched 
Rom. 16 K Eprom, 4 I/O Ports -Serial or 
Centronics, Battery Backed Real Time Clock 
$1295.00 Tax Exempt $1476.30 Tax Inc. 

SME -83U 8 Bit User Cord, Z80 @ 4 Mhz. 128 K 

Bank Switched Ram, 2 Serial or Centronics Ports 
$875.00 Tox Exempt $997.50 Tox Inc. 

SME -88U 16 Bit User Card, 8088 @ 5 Mhz, 256 
K-1 Mg On Board Ram, 2 Serial or Centronics 
Ports 
$1500.00 Tax Exempt $1710.00 Tax Inc. 
FDC-3 Floppy Disk Controller, Supports 8"-5 
1/4"-3 1/2" Single & Double Sided & Density 
Drives. SASI Hard Disk Interface 
$525.00 Tax Exempt $ 598.00 Tax Inc. 

SPC-29 I/O Card, Dual Serial, RS232. 
110-9600 Baud, 9 x 8 Bit Parallel Ports, TTL Levels, 
Wire Wrap Linking for Cross Connections on All 
Parallel I/O 
$295.00 Tax Exempt $336.30 Tax Inc. 
MPC-6 Smart I/O Card, 6 Serial Ports, RS232 
110-19.2 K Baud, Z80 CPU, 4 K Eprom, 6 K CMOS 
Buffer Ram, Multi Protocol Format 
475.00 Tax Exempt $ 541.50 Tax Inc. 

MPC-EXPANDER 6 -Male, 25 Way "D" 
connector Expander For MPC-6 Card, Link Area 
for Signal Lines. 50 Way Cable To MPC-6 
$125.00 Tax Exempt $142.50 Tax Inc. 
ADC -32 32 Channel 8 Bit A to D Card, Single 
Ended Inputs, 0-5 Volt Range, Expandable. 
Span & Zero Adjustments. Voltage Or Current 
Inputs 
$375.00 Tax Exempt $427.50 Tax Inc. 

PGC-150 Prom Programmer Card, 2708. 
TMS2716, 2716, 2732, 2764, 27128, 27256, 8048 
Single Chip Micro, Fuse Link Proms, 24 Pin Z.I.F. 
Socket, Adapters Required For Non 24 Pin 
Devices @ $95.00 Each Tax Exempt. 
$295.00 Tox Exempt $336.30 Tax Inc. 

GDC-512 Graphic display Card, 512 x 490 
Dots, Z80 CPU 64 K Display Ram- (Dual Page), 
On Board Smart Commands, Composite & 
Direct Video. VDU Function. Programmable 
Character Set 
$ 495.00 Tax Exempt $ 564.30 Tax Inc. 

CMC-100 Colour Mixer Card, R G B Output, 
Can Display Up To 256 Colours Selected From 
16.5 Million Shades. Can Control Up To 8 
GDC-512 Cards, High Level Commands 
$825.00 Tax Exempt $940.50 Tax Inc. 
SBC-800 Single Board Computer. 8 bit Z80 @ 
4 Mhz, 12 K Eprom, 2 K CMOS Battery Backed 
Ram, Real Time Clock, Dual Serial RS232 Ports, 
Centronics Printer Port, 20 TTL I/O Lines, Power 
On Jump, CP/M 3.0 BIOS & Monitor Eprom, CTC 
Timer 
$495.00 Tax Exempt $564.30 Tax Inc. 

CRC -64 CMOS Ram Card. 64 K. Battery 
Backed, Rated At 8 Mhz, Software Write 
Protect, Bank Select, Flexable Address 
Decoding. Low Power 6116 Rams 
$495.00 Tax Exempt $564.30 Tax Inc. 
EXT-100 Extender Card, 7" High, Numbered 
Test Points Gold Plated Edge Connector, Solder 
Resist. Linked Power Rails 
$65.00 Tax Exempt $74.10 Tax Inc. 

WIRE WRAP CARD, Plated Through Holes, 
Provision For Regulators, T03 for 5 Volt Rail, .1" x 
1" I/0 Connector On Top Of Card, .3" or .6" 

Pitch IC's, Heavy Power Rails Throughout Card 
$45.00 Tax Exempt $ 51.30 Tax Inc. 

S.T.D. BUS CARDS 

THERMOCOUPLE CARD 
8 Channel, 13 Bit Res, Cold Junction 
Compensation. Screw Terminals, 
$695.00 Tax Exempt $ 792.30 Tax Inc. 

A TO D CARD 16 Channel, 12 Bit, 0-5 Volt, 
Single Ended, High Speed 
$475.00 Tax Exempt $541.50 Tax Inc. 

THERMOCOUPLE POWER SUPPLY A TO 
D CARD FREQUENCY Converter, 4 
Channel High Speed CARD, 5 Volt In. +/- 12V or 
15V 4 Channel. 12 bit, High Speed to Voltage 
Converter, 4 Channel Strain Gauge Card 4 
Channel, High Speed 
STAND ALONE CARDS 
ABC -II Aussie Byte II Single Board Computer, 
Z80 © 4 Mhz, 256K Ram, 64K Graphics Ram, 600 
x 600, 4 Serial Ports, Centronics Port, 8" & 5 1/4" 
Floppy Disk Controller, W.D Hard Disk Interface, 
Par/Serial Keyboard Interface, 80 x 24 Video 
Display Driver, Real Time Clock, Voice Syn. Chip 
(VORTRAX) Provision, DMA & Interrupt Driven, 
CP/M Version 3.0 BIOS 
$995.00 Tax Exempt $1134.30 Tax Inc. 
MASTER CARD Single Board Computer, Z80 
@ 4 Mhz, 128 K Ram, Floppy Disk Controller, 8" & 
5 1/4", CP/M BIOS. 2 Serial Ports, Centronics 
Port, Keyboard Port, 20 TTL I/O Lines, 80 x 24 
Video Display Controller. CP/M Ver. 3.00 
included. 
$895.00 Tax Exempt $1020.30 Tax Inc. 
CRC -128 CMOS Ram Module. 128 K Battery 
Backed, Port Addressed, Floppy Disk Lookalike, 
Plug Compatiable to SBC-800, High Speed 
$675.00 Tax Exempt $769.50 Tax Inc. 
SASI Hard Disk Controller 5 1/4 Form Factor 
Controls 2 Drives, Buffered Seek 
$675.00 Tax Exempt $769.50 Tax Inc. 

IBM BUS CARDS 

STD MONO & Colour Graphics Display Card 
$120.00 Tax Exempt $136.80 Tax Inc. 

HER -II Mono Graphics Card, High Res. 720 x 
348 
$162.00 Tax Exempt 184.68 Tax Inc. 
TEC Colour Graphics Card High Res 16 Colours 
$465.00 Tax Exempt $530.10 Tax Inc. 
HARD DISK Controller, 2 Drives, Disk Bios 
$375.00 Tax Exempt $427.50 Tax Inc. 

MISCELLANEOUS 

MICRON Remote Power Switch, Allows Auto 
Answer Modem to Turn On/Turn Off Computer 
System, Password Protected. Timed Power Off, 
Provides Auto Dial For Modem, 10 AMP 
Capacity, LED Status, Override Switch 
$295.00 Tax Exempt $336.30 Tax Inc. 

SME ALSO PROVIDE 
Printers, Terminals, Plotters, Modems Contract 
Programming, Design & Development, 
Production, Wave Soldering & Assy, Software. 
Cable Assy, Turnkey Systems, OEM Products, 
Data Loggers. Control Systems. Disk Copiers, 
Training, And Lots More. 

RETAIL SALES: 8 WHITEHORSE ROAD, BLACKBURN 3130 d (03) 877 1622 
SME SYSTEM PTY. LTD. 22 QUEEN STREET, MITCHAM 3132 (03) 874 3666 TELEX AA 37213 
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Aspecial opportunity 
for our readers to 
save at least 20% on 
the regular price of 
Professional Magnetic 
Media disks by 

11. 

Could you ever place a value on the information you store on your computer disks 
... let alone the time it took to put it there? With so much at stake, don't settle for 
anything less than the very best disks available - Nashua Professional Magnetic 
Media. 

What is the Nashua difference? Simply this: their disks are strictly monitored during 
MD1D 5/a" single Sided every stage of production. They don't rely solely on an inspection of the finished 9 $33.00 

product to detect flaws. Nashua build their product right in the first place. If a disk double density 
doesn't stay within narrowly defined quality margins ... well, it's just not good MD2D 51/4" double sided $43.20 
enough to carry the Nashua name! 

Nashua disks offer you quality with unequalled consistency. And by special 
arrangement, we proudly offer our readers an opportunity to save on this superb 
product. 

We are dealing directly with Nashua on your behalf ... so their superb 
Professional Magnetic Media disks are available to you at prices at least 20% 
(more, for some of the varieties shown) below recommended retail. Don't miss FD1 D 8" single sided $51.00 
this opportunity! 
Complete and send your order form today! 
We regret that disks can be sold in boxes of ten ONLY. Smaller quantities cannot be supplied. 
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Plastic library 
case included 

in purchase price 

CODE PRICE 
per box 

MD1 51/4" single sided $30.00 
single density 

DESCRIPTION 

double density 
MD2F 51/4" double sided $49.80 

96 tracks per inch 
FD1 8" single sided 

single density 
$45.00 

double density 
FD2D 8" double sided $52.80 

double density 

....,. - ,I 
ii. : 
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Nashua Floppy Disk Offer 
Name 

Address 

Postcode 

Signature 

American Express Bankcard Cheque' 
Please make cheques payable to the Federal Publishing Company Pry Ltd 

Credit Card No: 

Illllllilllllllll 
LCard Expiry Date: Allow 14 days for delivery. 

Send completed coupon to: Federal 
Marketing. PO Box 227 Waterloo NSW 2017. 

CODE QUANTITY PRICE 

Plus S2.50 postage & 

handling per box 

TOTAL J 
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ITION I I ANSWER THREE EASY -QUESTIONS * * AND YOU -COULD WIN THIS GREAT 

* AARON Model BS -625 , * * DUAL TRACE CRO .. 
o * * WITH 45 11/111,z BANDWIDTH .---- ° * * 

1 r t , * tegr-- . 

1- 
t * 41, t -/.5:17' 1 

' 
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*VALUED\ 

r' 

_ 

i 
- - $1576!! t--- - PWS * 

4C The AARON BS -625 is a good, fast, practical Z PROBE KITS *working CRO. Features include delayed triggering 
sweep, TV -sync and X -Y operation. * The CRO comes complete with two Coline probe kits. Competition closes 31 January 1986 

triimmilommaimmemmomiziommazwimmammmaimmemiumemmizzawwwwwwimmisamimazwmaumni I Yes! Please enter me in the ETI-Elmeasco Instruments CRO Competion ... 
The answers to the competition questions are: I 

I 1. How many kilohertz are there in 10 gigahertz? 
Name. 

II 

1 Address* ' ' 2. A 1 kHz, 2.12 Vrms sine wave signal Is measured on a , 
1 CRO with 10X probe. If the vertical sensitivity is set at 50 Postcode 

II 
mV/div, how many divisions would the waveform take up 
peak to peak? State: Phone: 

' Send your entry to: ' 
II I 3. If you have an infinite number of 100fí resistors connected ' ` The Fed eral Publishing ; ' in parallel, what is the total resistance? 

1.eí11 Company Pty Ltd, , 
PO Box 227, 

I Winners will be chosen by the Editor of ETI on 6 February 1986 and Waterloo, NSW 2017. 
IIannounced In the next possible issue o1 ETI. Employees of the Federal ' I Publishing Company and Elmeasco Instruments, and their direct relatives, Permit numbers are issued under the Lotteries and Art Unions Act of 1901. 

are ineligible to enter this competition. Entrants from South Australia may N.S.W. permit number -TC85/2464. ACT permit number - TP85/552. VIC. 
enter on a separate piece of paper. permit number - 85/1006. I r~- aim mu--a-------am--umum--- mu. as--meamumma a m- mu a was mr-am--aan 



BOOKS OF SPECIAL INTEREST 

electronics 
textbooks 

ELEMENTS OF ELECTRONICS- BOOK 1 

This five book series is an introduction to modem elec- 
tronics. All of the necessary mathematics is introduced 
and explained as required. The emphasis is on under- 
standing concepts rather than digressing over the whole 
field. The author anticipates difficulties the beginner may 
have and explains them as they occur. BOOK 1 covers all 
of the fundamental theory necessary to understand sim- 
ple electronic circuits and components. 209pp. 

'A0003B $9.95 

ELEMENTS OF ELECTRONICS- BOOK 2 
See Book 1: Covers alternating current theory. 216pp. 
A0004B $9.95 

ELEMENTS OF ELECTRONICS- BOOK 3 
See Book 1: Covers semiconductor technology and in- 
troduces transistors and ICs. 204pp. 
A0005B $9.95 

BASIC ELECTRICITY/ELECTRONICS Vol. 2 
Assuming some background in overall theory and the 
practical aspects of electricity and electronics, this 
volume builds a detailed coverage of AC and DC circuits 
including series and parallel circuits, electro -magnetism, 
resistance, capacitance and inductance with explana- 
tions of the associated calculations. 318pp. 
A0009H $15.95 

electronics 
for beginners 

BEGINNER'S GUIDE TO ELECTRONIC 
PROJECTS 
This guide enables the complete beginner to tackle the 
practical side of electronics so that the projects featured 
regularly in popular magazines can be approached with 
confidence. The basics are covered in detail using prac- 
tical examples in the form of simple projects. 107pp. 
C0030B $6.95 

RADIO CONTROL FOR BEGINNERS 
Newcomers to the fascinating hobby of radio control will 
find this practical introduction invaluable. A number of 
constructional projects,many with complete board lay- 
outs, are Included to help the beginner simply and suc- 
cessfully build up the circuits. 92pp. 
C0034B $5.95 

SOLID STATE SHORTWAVE RECEIVERS FOR 
BEGINNERS 
Details the design and construction of several solid state 
shortwave receivers giving a high level of performance 
yet utilising few components. 93pp. 
C0044B $5.95 

constructional 
projects 

HOW TO MAKE WALKIE-TALKIES 
This treatise on low power transmitter -receivers (walkie- 
talkies) covers many aspects, from licensing require- 
ments and bands, through practical circuitry and con- 
struction to the types of aerials that may be used.104pp. 
D0056B $6.95 

REMOTE CONTROL PROJECTS 
Primarily for the enthusiast who wishes to experiment 
with remote control. Full explanations of the how the 
circuits work are given and many of the designs can be 
adapted to circuits that have been published elsewhere. 
Covers remote control by ultra -sound and infra- red as 
well as radio control. 164pp. 
D0048B $6.95 

ELECTRONIC SECURITY DEVICES 
Besides Including both simple and sophisticated burglar 
alarm circuits using light, infra -red and ultra-sonics, this 
book also gives circuits for gas and smoke detectors, 
flood alarms, fire alarms, doorphones, etc. 102pp. 
00059B $6.95 

ELECTRONIC MUSIC PROJECTS 
Provides constructors with practical circuits for the less 
complex music equipment including fuzz box, waa-waa 
pedal, sustain unit, reverb and phaser, tremolo gener- 
ator, and the like. Text covers guitar effects, general 
effects, sound generators, and accessories.106pp. 
G0135B $5.95 

,oa,o,nm.^ 

circuit techniques 
and design 

HOW TO GET YOUR ELECTRONIC PROJECTS 
WORKING 
Helps you to overcome the problem of a circuit that 
doesn't work after assembly by indicating how and 
where to start looking. Covers most of the common faults 
that occur when constructing an electronic project. 
81pp. 
F0114B $6.95 

TROUBLESHOOTING WITH THE OSCILLO- 
SCOPE 
Excellent for the professional service technician or se- 
rious hobbyist. It combines step by step procedures for 
using the 'scope with the specific nuts and bolts of televi- 
sion receiver troubleshooting. 92pp. 
F0121 P $17.95 

ELECTRONIC TROUBLESHOOTING HANDBOOK 
This workbench guide shows you how to pinpoint trouble 
In minutes, how to test almost anything electronic and 
how to get the most out of low-cost test equipment. 
215pp. 
F0257H $16.95 

USE OF THE DUAL -TRACE OSCILLOSCOPE 
This programmed text breaks down the process of oper- 
ating a 'scope into a series of logical steps. It starts with 
the deflection of the electron beam and continues 
through the proper use of the triggering controls to mea- 
sure the phase difference between two waveforms. 
F0259H $43.50 

Postage and packing additional: 
Please refer to reply card for charges. 

circuit techniques 
and design 

HOW TO DESIGN ELECTRONIC PROJECTS 
Tackles the problem of combining and Integrating com- 
ponents Into a complete working project with the mini- 
mum of trial and error and without advanced mathema- 
tics. Guides the reader through examples with circuit 
analysis, possible solutions and practical designs includ- 
ing component values. 101pp. 
E00826 $8.55 

BASIC ELECTRICITY/ELECTRONICS 
Volume 2 gives a detailed coverage of AC and DC circuits 
including series and parallel circuits, electro -magnetism, 
resistance, capacitance and Inductance with explana- 
tions of the associated calculations. 318pp. 
A0009H $15.95 

electronic music 
and audio/video 

AUDIO AMPLIFIER CONSTRUCTION 
Provides a wide range of preamplifier and power ampli- 
fier designs including a low noise microphone, tape head 
and guitar preamps, and various tone controls. Written 
for those with limited experience in construction, but 
certainly useful for the more advanced hobbyist. 99pp. 
G0132B $6.55 

ELECTRONIC SYNTHESISER PROJECTS 
For the electronic music enthusiast. This invaluable refer- 
ence is full of circuits and information on how to build 
analogue delay lines, sequencers, voltage control oscil- 
lators, envelope shapers, etc. The author takes a clear 
and logical approach to the subject that enables even the 
beginning enthusiast to understand and build up what 
appear to be quite complex instruments. 81pp. 
G0133B $5.95 

THE MUSICIAN AND THE MICRO 
A straightforward and practical guide for keen musicians, 
teachers and those who work in the music Industry. It 
covers the exciting world of microprocessor applications 
and computerised musical instruments. 192pp. 
G02800 $9.95 

AUDIO 
A theoretical study of sound waves and acoustical quan- 
tities which leads into a study of hearing and room 
acoustics. A discussion of microphones and loudspeak- 
ers is developed into sections on amplifiers and record- 
ings, covers digital as well as magnetic and disc record- 
ing. 308pp. 
G0332B $7.55 

YOUR CALCULATOR AND YOUR MONEY 
If you are interested in money and do even the simplest 
calculations, this book Is a 'must.' It shows how to get the 
most practical use out of this efficient and powerful tool. 
The contents cover everything from simple arithmetic to 
compound Interest, and depreciation. $4.75 RRP, 
174pp. 
M024613 $2.00 

FUN & GAMES WITH YOUR ELECTRONIC 
CALCULATOR 
Calculators might be a powerful and time saving tool, but 
they can also be an endless source of amusement and an 
excellent source of relaxation, as this book shows. What 
do 55 snakes in a 14 foot square pit do? (You'll have to 
read page 6 to find out.) $2.50 RRP, 63pp. 
M037oB $2.00 

ORDER TODAY Simply return the Freepost reply card! 
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TO OUR READERS... 

computer hardware 
and techniques 

THE USER'S GUIDE TO APPLE 
The editors of Consumer Guide have compiled a thor- 

ough introduction to the Apple Ile and H Plus computers, 
software and peripherals. With colour illustrations and a 

clearly written text, this reference will guide the newcom- 

er through all phases of learning how to use the compu- 
ter. From setting the system up, learning what each key 

does, expanding the system with peripherals, to buying 
new software. Specific exercises are included for each of 
the keys. Spiral bound, 8Opp. 

H0061G $8.50 

THE USER'S GUIDE TO COMMODORE 64 & 

VIC 20 
The editors of Consumer Guide have compiled a thor- 

ough Introduction to the Commodore 64 and Vic 20 

computers, software and peripherals. With colour Illus- 

trations and a clearly written text, this reference will guide 
the newcomer through all phases of learning how to use 

the computer; From setting the system up,leaming what 

each key does, expanding the system with peripherals. 
to buying new software. Specific exercises are included 

for each of the keys. Spiral bound, 8Opp. 

H0065G $8.50 

EASY -TO -UNDERSTAND GUIDE TO HOME 
COMPUTERS 
Confused by all those computer terms? This clearly writ- 

ten book from the editors of Consumer Guide tells exact- 
ly what computers are, how they work and why they are 

so amazingly useful, all in plain English. Here is all of the 

information needed to understand and use computers, 
and even to start programming. A special buying section 

compares the most popular home computers. This book 
is your ticket to the computer age! Spiral bound, 96pp. 

H0066G $8.50 

COMPUTER TERMINOLOGY EXPLAINED 
Concisely explains the most common terms encoun- 
tered by the home computer enthusiast as well as many 
of those used with mini- and mainframe computers. In- 

cludes tables of ASCII codes and BASIC control codes. 
81pp. 
H01438 $5.95 

SPOTLIGHT ON COMPUTER AWARENESS 
An introduction to speaking confidently about how com- 
puters work, their applications, their history (from abacus 
to IBM) and employment prospects in computer related 
fields. Includes a comprehensive glossary. 84pp. 
H0145P $8.95 

HANDBOOK AND RADIO, TELEVISION, 
INDUSTRIAL AND TRANSMITTING TUBE AND 
VALVE EQUIVALENTS 
There is no better equivalents handbook for amateurs 
and servicemen. Has more than 18,000 entries listing old 
and new valves from the United States, Britain and the 
rest of Europe. Japan and the military (CV) with commer- 
cial equivalents. 93pp. 
N0251 B $3.95 

HOW TO BUILD ADVANCED SHORTWAVE 
RECEIVERS 
Full, practical constructional details of a number of re- 
ceivers are given. These should have performance at 

least equal to commercial sets of similar complexity at 
much less cost. Includes add-on circuts such as ()- 
multiplier, S -meter and noise meter. 118pp. 
N0340B $6.95 

THE APRICOT 
This is a handy, up to date reference (more current than 
the latest ACT Apricot manual) covering components 
and upgrades, the software and a concise view of its 
operation. This is a first-rate bridge between the new 
user and the manual as it puts the hardware, software 
and manual into their proper perspective. One of the 
well-known Pitman Computer Handbooks. 117pp. 
J0057P $7.95 

INTRODUCING THE APPLE IIc 
This introduction to the remarkable features of the Apple 
llc is also an excellent resource manual: Each chapter 
starts with elementary explanations, moves on to more 
technical descriptions and ends with detailed refer- 
ences. The thorough text is supplemented by exhaustive 
appendices and a full glossary. 400pp. 
J0084P $27.95 

Z80 MICROCOMPUTER DESIGN PROJECTS 
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. 
J0156P $20.75 
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A PRACTICAL INTRODUCTION TO 
MICROPROCESSORS 
Takes the reader through the construction of a simple 
microprocessor and experimenting with it to gain an 
Insight into the complexities of microprocessing. The 

book assumes a general knowledge of electronics. 
J0158B $5.95 

MICROCOMPUTING DESIGN & 
TROUBLESHOOTING 
Explains designing microcomputer systems and making 
them work without expensive commercial development 
systems or the need for costly test instrumentation. In- 
cludes a complete description of two microprocessors - 
the 8085 and the 6502. 346pp. 
J0161P $26.75 

STD BUS INTERFACING 
Tells what the STD bus is, why it should be used and how 
to interface it with various peripherals. Explains addres- 
sing VO devices, the use of different techniques to assign 
or decode addresses and the transfer of data and control 
signal timing. 286pp. 
J0164P $21.95 

EASY ADD-ON PROJECTS FOR COMMODORE 
64, VIC-20, BBC MICRO & ACORN ELECTRON 
The simple and inexpensive projects Include a pulse 
detector, model controller, light pen, lap sensor and 
more plus six projects that make up a weather station. 
191pp. 
J01656 $6.95 

Prices subject to change without notice. 

A Z80 WORKSHOP MANUAL 
Intended for those who want to progress beyond prog- 
ramming in BASIC to topics such as machine code and 
assembly language programming or who need hardware 
details of the Z80 -based computers. 184pp. 
J0283B $8.95 

SECRETS OF THE COMMODORE 84 
A beginner's guide to the C64 with masses of useful 
information and programming tips as well as describing 
how to get the best from the powerful sound and 
graphics facilities. Includes two useful chapters on 
machine code. 109pp. 
J0297B $5.95 

MICRO INTERFACING CIRCUITS: BOOK 1 

Guides those who are unaccustomed to microprocessor 
techniques but have some knowledge of electronics, 
through a practical approach to address decoding, para- 
llel and serial Interfacing, analogue to digital and digital to 
analogue converters, etc. 96pp. 
J0325B $6.55 

MICRO INTERFACING CIRCUITS: BOOK 2 
Developes the practical side of Interfacing introduced in 

Book 1. Discusses sound and speech generators, 
temperature and optical sensors, motor controllers, etc. 
87pp. 
J0326B $6.55 

Stock of some titles may be limited. 

computing 
software 

WILDCARDS 4 
No tips, techniques or theory in this volume: It's mainly 
quality games with PCG graphics- games of strategy and 
games of fast reflexes, many of them taking full advan- 
tage of colour graphics. From simple Boxes (not so sim- 
plel) to Radio with complex scenery: This is a book that 
teaches the fun way. 109pp. 
K0024P $15.95 

ASSEMBLY LANGUAGE FOR THE 8086 AND 
8088 
The Intel 8086 16 -bit programming Instruction set, data 
organization and addressing capabilities are covered in 

detail, but some knowledge of assembly programming 
language is assumed. Interrupt and VO features are co- 
vered, while the main part of the book is a complete 
programming instruction glossary. One of the well- 
known Pitman Computer Handbooks. 105pp. 
K0038P $7.95 

INTRODUCTION TO OPERATING SYSTEMS 
Designed for those who want a general introduction to 
operating systems or for those ready to generalise their 
knowledge of a specific system. This concise reference 
covers concepts and frameworks which lead to full 
understanding of the specific system used, whatever it 
may be. One of the well-known Pitman Computer Hand- 
books. 88pp. 
K0040P $7.95 

C LANGUAGE 
Describes the C language as implemented on a diverse 
range of processors and operating systems. the compre- 
hensive coverage starts with the C language definition of 
Kemighan and Ritchie and then covers 10 other versions 
including U7, CR, VAX, CC and MS; other compilers are 

also taken into account. One of the well-known Pitman 

Computer Handbooks. 120pp. 
K0041 P $7.95 

FEDERAL MARKETING BOOK SALES 
PO Box 227, Waterloo 2017, NSW More BOOKS follow .. . 
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SPECIAL BOOKS OF INTEREST.. . 

computing 
software 

THE BIG FAT BOOK OF COMMODORE 64 
GAMES 
Add over 30 new games to your Commodore 64 library! 
The large easy to read type makes it easy to enter these 
wide-ranging games for all the family: Practice your man- 
agement abilities in the Quest for Riemannen, escape 
from your machines central processing unit with CPU 
Prisoner, rewrite history with Gettysburg Dice and learn 
how to get the most from your Commodore by having 
fun. 409pp. 
K0042P $19.95 

APPLE Ile PROGRAMMER'S REFERENCE 
GUIDE 
Has a logical approach that gives the beginner general 
rules and a survey of BASIC statements, commands and 
functions. Those with some programming experience 
will learn the finer points of text formatting, color graphics 
and advanced disk operations. The more advanced 
programmer will find an Invaluable reference in the mem- 
ory map descriptions and 6502 programming techni- 
ques. 366pp. 
K0043P $29.95 

AN INTRODUCTION TO MSX BASIC 
For those wanting to learn to program, Microsoft Ex- 
tended (MSX) Basic otters a powerful and flexible version 
of the most popular computing language. This compre- 
hensive introduction starts with the basics and progres- 
ses by stages to the more advanced programming tech- 
niques and includes coverage of advanced multicolour, 
sprite graphics, and the programmable sound generator. 
88pp. 
K0047B $6.95 

8088 ASSEMBLER LANGUAGE 
PROGRAMMING: THE IBM PC 
This second edition includes the PC/XT and covers the 
new versions of DOS and the introduction of the double - 
sided disk drives and the complications of diskette com- 
patibility. This is a thorough introduction to assembly 
language programming for the IBM PC for fast program 
execution and close control. Sample programs and a 
complete instruction set are included. 268pp. 
K0050P $24.95 

INSTANT PROGRAMMING ON YOUR SEGA 
SC3000 COMPUTER 
Spiral -bound for easy use, this is THE Sega SC3000 
beginner's book! In carefully explained, easy to follow 
steps, it covers the function of each key and all of the 
commands needed for super fast mastery of BASIC 
programming. This is a book for do-ers: The second part 
of the book teaches the real art of programming with 
plenty of examples and subroutines. 84pp. 
K0061P $12.95 

THE BEST VIC/COMMODORE SOFTWARE 
Trying to find the most suitable software for personal 
computers can be frustrating. The editors of Consumer 
Guide have compiled comprehensive reviews of VIC 20 
and Commodore 64 programs based on ratings by user 
groups; further evaluation is given by the editors and 
Commodore software experts Jim and Ellen Strasma. 
Each review describes the program's purpose and fea- 
tures, detailing both the good points and bad. Each prog- 
ram has been rated for ease of use, clarity of written and 
on -screen Instructions, and overall performance. The 
program's price, publisher, format and hardware require- 
ments are also included. The reviews are presented in 
sets by topic: Word Processing, Business, Home, 
Education, Networking, Strategy Games, Arcade Games 
and Programming Aids. Spiral bound, 192pp. 
K0052G $8.50 

Postage and packing additional: 
Please refer to reply card for charges. 

WILDCARDS: VOLUME THREE 
This collection of programs, tips and techniques for all 
models of Applied Technology's Microbee personal 
computer takes a 'hands-on' approach. Small business 
applications are given, as well as utilities and graphics, 
and there is a machine language game tutorial included. 
122pp. 
K0054P $15.95 

THE BEST APPLE SOFTWARE 
Trying to find the most suitable software for personal 
computers can be frustrating. The editors of Consumer 
Guide have compiled comprehensive reviews of Apple II, 
II Plus and Ile programs based on ratings by user groups; 
further evaluation is given by the editors and Apple soft- 
ware expert Roe Adams. Each review describes the 
program's purpose and features, detailing both the good 
points and bad. Each program has been rated for ease of 
use, clarity of written and on -screen Instructions, and 
overall performance. The program's price, publisher, for- 
mat and hardware requirements are also Included. The 
reviews are presented in sets by topic: Word Processing, 
Business, Home, Education, Networking, Strategy 
Games, Arcade Games and Programming Aids. Spiral 
bound, 160pp. 
K0060G $8.50 

Order Today!! 
Don't be disappointed! 

DISCOVERING KNOWLEDGEMAN 
According to prestigious Byte magazine, Knowledge - 
Man may be the most powerful relational DBMS currently 
available for microprocessors- and this is a powerful 
introduction! After a general overview, data management 
and spreadsheet capabilities are examined in eight sets 
of detailed lessons structured to give maximum learning 
benefits. 342pp. 
K0086P S34.95 

AN INTRODUCTION TO PROGRAMMING THE 
BBC MODEL B MICRO 
Teaches the use of BBC BASIC by guiding the reader 
through BASIC instructions and functions one at a time, 
building programs in a logical manner with increasing 
complexity. 134pp. 
K0174B $5.95 

STARTING FORTH 
This clear and complete guide to FORTH, covers fun- 
damental principles and then a full set of high-level com- 
mands. It concludes with advanced techniques and 
style. 348pp. 
K0177H $37.95 

AN INTRODUCTION TO 6502 MACHINE CODE 
Starts with a general background to microprocessing 
and then details all of the legal 6502 instructions. Also 
covers the use of address modes and gives machine 
specific listings and sample programs. 107pp. 
K0178B $6.55 
AN INTRODUCTION TO Z80 MACHINE CODE 
Starts with a general background to microprocessing 
and then details the full set of Z80/Z80A instructions. 
Also covers the use of address modes and gives 
machine specific listings and sample programs. 107pp. 
K0180B $6.55 

APPLE II ASSEMBLY LANGUAGE 
Teaches assembly language programming at the begin- 
ning level: No prior knowledge of 6502 assembly lan- 
guage is needed. Includes hands-on excercises and ex- 
periments with both software and hardware. Provides 
interfacing circuits and programs that can be used on the 
Apple II without modification. 334pp. 
K0195P $23.95 

An rotroM+c+ron 
to MSx /AbrC 

Lilrisaéle í Equivts 
andplM, - 

, .,.lnections 
j 

4,. 
1' 

new books 

LINEAR IC EQUIVALENTS AND PIN 
CONNECTIONS 
This invaluable addition to any electronic enthusiasts's 
library shows the equivalents and pin connections as 
well as the country of origin, manufacture and functions 
of a user -oriented selection of linear integrated circuits. 
the selection has been based on usefulness and practi- 
cality to designers, hobbyists andservice engineers. 
247pp. 
B0006B $11.95 

AN INTRODUCTION TO MSX BASIC 
For those wanting to loam to program, Microsoft Ex- 
tended (MSX) Basic offers a powerful and flexible version 
of the most popular computing language. This compre- 
hensive introduction starts with the basics and progres- 
ses by stages to the more advanced programming tech- 
niques and includes coverage of advanced multicolour, 
sprite graphics, and the programmable sound generator. 
88pp. 
K00478 $6.95 

VISICALC 
This quick and easy reference to the features of the 
VisiCalc spreadsheet package covers the commands 
and facilities of the latest available version and explains 
the variations with the operating features of the Com- 
modore range, Apple II and IBM PC. VisiCalc aims, com- 
mands, and functions are all given detailed coverage In 
their own sections. One of the well-known Pitman Com- 
puter Handbooks. 86pp. 
L0023P $7.95 

25 SIMPLE SHORTWAVE BROADCAST BAND 
AERIALS 
Describes concisely the design and construction of sim- 
ple and inexpensive aerials that perform well: from sim- 
ple dipole to end -fire arrays. Includes dimensions and 
other data for spacing and cutting phasing lengths. 
63pp. 
NO3622B $5.95 

THE WORLD IN MY EARS 
This is THE basic manual for anyone with an active in- 
terest in shortwave listening written by Aurthur Cushen 
M.B.E., world-reknown authority and broadcaster. In the 
first section, the book covers the historical develope- 
ment of shortwave broadcasting and the listening hobby 
that grew up with it. The second section covers the 
practical aspects: how to start out, how to erect anten- 
nas, all about time zones, DX clubs, reporting, news 
sessions, etc. 204pp. 
N0420C $9.95 

Stock of some titles may be limited. 

ORDER TODAY Simply return the Freepost reply card! 
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Electronics Today 
is Australia's dynamic electronics 
magazine. Keep informed and 
busy every month: 
* read informative features * assess our product reviews * projects for every level of hobbyist * update with news and ideas 

retail price! - 
save $11.00 
on a year's 
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Take advantage of Better still save $ 22 this offer now... * Complete either the card on a two year 
opposite or the coupon below subscription and * Detach and post free 
from anywhere in 
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* Don't delay 
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Three Dimensional 
Bar Graphs 
Richard Bushell 
Baulkham Hills, NSW 2153 

This program uses hi -res graphics to 

plot a 3D bar graph on the screen 
which can be dumped to an XX -80 type 

series/parallel printer. 
This can be used to display sales etc 

for 12 months, or for comparing items 
for a maximum of 12 separate periods. 

The data is input at the prompt, and 

may be saved to tape when finished. 
The program uses colour for converted 
Microbees but will run on any Micro - 

bee. 

DEMONSTRATION 

I ( 
JAN FEB MMRRAPPR NW JUN JUL AUG SEP OCT NOV DEC 

MONTHS 

JAN. 23. FEB- 32. MAR 21. APR. 45. 

MAY. 23. JUN. 56. JUL. 32. AUG. 12. 

SEP 12. OCT. 2. NOV. 45. DEC. 36. 

CONTRIBUTORS PLEASE NOTE 
All contributions to this column should be accompanied by a listing 

of the program from a printer. Hand written or typed listings are 

not acceptable. 
There are two reasons for this. The first is that a listing from 

your computer gives us some guarantee that you have the listing 

correct. 
Secondly, if you present us with a neat final copy of your 

program we can use photographic techniques to reproduce it in 

the magazine, without risk of errors. 
Contributors will be paid $20 for each item published 1n this 

column. Submissions must be original programs which have not 

been previously published. You may send as many programs as 

you wish with the accompanying declaration. 

1.- - 
"I agree to the above terms and grant Electronics Today International all 

rights to publish my program in ETI Magazine or other publications 

produced by it. I declare that it has not been previously published and that 

its publication does not violate any other copyright." 
'Breach of copyright is now a criminal offence. 

Name 

Signature Date 

Address 

Postcode 
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DAR CHART PRINTING PROGRAM 

By RICHARD DUSHELL 

00100 ON ERROR GOTO 960 

00110 CLS 
00120 COLOR 16 

00130 PRINT TAB1251- BAR CHART ' 

00140 PRINT TAe1241 'R.BUSNELL 0/85 

00150 PRINT TABII31'F0R MICR08EE WITH XX -80 TYPE PRINTER' 

00160 PRINT 
00170 COLOR 6 

00180 PRINT 'Th1s program 3 d/..na/onal bar graph to your data Input.': 

CURS 10,13: PRINT' X acts I. hariXOntal, Y Seta i. vertical.' 

00190 CURS 14,16 PLAY22,1:INPUT 'Do you wish to load data from tape 7 'IDI. 

00200 IF D1,1111,11'6 THEN 860 

00210 CLS 
00220 REM 1!4144 INPUT DATA 

00230 PLAY22,1:INPUT 'Heading 7 -INI. 

00240 PLAY22, l: INPUT 'Labe1 for X axis 7 '1X1 
00250 IF XIS."' THEN 240 

00260 PLAY22,1:INPUT 'Label for Y axis 7 '/91. 

00270 IF Y1..' THEN 260 

00250 PLAY22,1:INPUT 'Num... of Sections 7 1NAX.I21.15 

00290 IF S)12 THEN PRINT 'ERROR' GOTO 280 

00300 COLORe (:COLOR 2 

00310 CLSICURS5,4:PRINT 'DUMP RESULTS TO WHERE 7-\\11TA91401'I.Parallel,'\TABI40 

1'4-3000d SerIal,'\TA81401'5-1200ód S.rial,'\TABI401'7.No 
Dup ':PLAY 20,1IINPUT 

00320 PRINT 'Save data to tape when finished IY/MI 7 ' 

00330 O1* -KEY : IF 0jS()'Y' AND DIS<)'N' THEN 330 

00340 DIM 81151.52113143181 
00350 FOP 1.1 TO S 

00360 CLS 
00370 PRINT 'Section 'I' nase.I3 Char.) 'I:PLAY22,I:INPUI 81.,1, 

00380 IF LENISI*III))3 THEN PLAY 2.3 PRINT 'ERROR' GOTO 370 

00390 PRINT 'Data far section 'I1/PLAY22,1:INPUT 52111 

00400 IF 52111/S21MI THEN LET M.l 

00410 NEXT I 

00.20 FOR 1.1 TO S 

00.30 S31I1.1S21I1/521M11t195 
00440 REM Nff* DISPLAY GRAPH 
00450 NEXT 1 

00460 CLS I HIRES 
00470 COLOR» 4 : COLOR 4 

00480 PLOT 50,230 TO 50,34 TO 491,34 

00490 CURS 20.16 : PRINT XIS; 

00500 FOR 1.1 TO LENIYISI CURS 2,1.4 1 PRINT Y10111,111: REXTI 

00510 CURS 164-LENIY1.11/2,1 PRINT HIS 

00520 1.62 
00530 RESTORE 840 
00540 FOR T1 TO 5 
00550 COLOR 7.2 
00560 e.1071831T11.33 : 1.1435 
00570 PLOT I.34 TO 1.0 TO 1-15,0 TO I-15,34 

00500 PLOT 50.34 TO 00,44 TO 80,240 

00590 PLOT 1.34 TO 1.15.39 TO 1115,0.5 TO 1,0 TO 1-15,0 TO 1,0.5 TO 1.15,615 

00600 FOR P.1 TO 15 : PLOT I -P,34 TO I-P.W : NEXT P 

00610 READ O:CURS 0,13TPRINT SISIT/ 

00620 NEXT T 

00630 FOR 01.1 10 3 : CURS 3.21 IN I(Ú1.31 PRINT INC 1S21M1-S21018O1041 : NEXT 01 

CURS 3,14 : PRINT O : CURS 3,2 : PRINT INTIS2IM11 

00640 DATA 11,16,20.24,29,33.38,42.47,01.55.59 
00650 REM tifef*l SCREEN DUMP 
00680 IF K.7 THEM 760 
00670 OUTLRK TLPRINT CHR1271.5': RESTORE 820 : FOR X.336 TO 371 : READ Y POKE 

X,Y i NEXT X 

00680 LPRINT CHNI2711'A'ICHRIS)I 
00690 FUR Y -O TO 15 

00700 FOR UO TO B STEP O : LPRINT CHR127/-K'CHRIOICHR1211 

00710 FOR X0 r0 63 :A-USR/336,61440.U.168PEEK/ÓI440 11 ; MEXT X 

00720 LPRINT CHP11011 
00730 NEXT U NEXT Y 

00740 LPRINT CHR1271.2'CHR17/1 
00750 LPRINT :LPRINT'DATA': FOR 1.1 TO S STEP 4 : FOR 11.0 TO 3 LPRINT TAe10411 

.10) 8L11.Ú11--ITADIU/ 11.16 115211.011' '1:NEXT U : LPRINT CHR1131 NEXT I 

00760 IF 01.--N' THEN END : REM fife SAVE ON TAPE 300 BAUD 

00770 OUTL012 :CURS 10,16 : PLAY22,1:INPUT -START TAPE AND PRESS RETURN 'IDI* 

00700 LPRINT 'R*íB'11': PLAY0,7 

00790 LPRINT MI*:PLAY0.2:LPRINTXI.:PLATO,2:LPRINTYIS:PLAY0,2:LPRINTB:PLAY0,2 
00000 FOR 1.1 TO 8 LPRINT SISIII:PLAYO,2:LPRINTS2)I1:PLATO,2:NEXT I 

00010 END - 

00020 DATA 62,I,2II,I1,96,105,14,128,229,6.8,203,34.126,161 
00030 DATA 4012,203,194,35.16,245,122,205.69.128,225.203.57 
00040 DATA 49,233,61,0,211,11,201 
00850 REM 114!8.0 LOAD FROM TAPE 30006 
00960 1002 :INPUT KI*: IFKI*<)'*57Eí'11' THEN 060 ELSE INPUT HIS:INPUT XI : INPUt 

Y11 t INPUT 5 
00070 DIM 81181,82181.53181 
00000 FOR I.1 TO S : INPUT 51.1[1 : INPUT 52111 

00890 IF 8211/)821M/ THEN LET M.I 
00900 NEXT I 

00910 1000 
00920 PLAY22,1:INPUT 'Dump results to where 7 11-Para11e1,4.3000d Ser/1.3.12000 

d SerIS1,7-No Du.p1 '1K 
00930 DIS.-N 
00940 00T0420 
00930 REM *1154 PCO OVERFLOW 
00960 CLS : PRINT 'CATASTROPHIC SYSTEM ERROR - PROGRAM WILL RERUN' : PLAY 0,24:R 



Undo Utility 
Philip Summers 
Mt Lawley, WA 6050 

The following code provides a method 
of recovering a BASIC program after 
erasing it with the NEW command. The 
code is written in Z80 assembly lan- 
guage because of Its small size, speed 
and ability to be stored in EPROM. 

The program works by searching the 
BASIC program area for two end -of -file 
markers, (FFH), which indicate the end 

of a program. The address of the end - 
of -file markers is then stored at 8D2 
Hex, the location containing the pro- 
gram end pointer. 
Te use the program, simply store it in 

any free memory or in any EPROM and 
execute it using the BASIC command 
USR(n). 

ADDR CODE LINE LABEL MNEM OPERAND 

00100 i 

00110 1 OLD - restore BASIC prograa after NEW. 

00120 f 

0400 210209 00130 OLD LD H1,902K 1 start of BASIC prograa. 

0403 7C 00140 LOOP LD A,H i check for top of eeory 

0404 FE40 00150 CP 40H ; 80H for 32K Microbee's 

0406 CB 00160 RET 1 1 top of sesory reached. 

0407 7E 00110 LD A,111L1 i gett a byte 

0408 23 00180 INC HL ; point to nest location 

0409 FEFF 00190 CP OFFH 11s it 1st EOF flag? 

0408 20F6 00200 JR N1,LOOP i no, so continue search 

040D 7E 00210 LD A,1HL1 i yes, so get neat byte 

040E FEFF 00220 CP OFFH f 1s it 2nd EOF flag? 

0410 20F1 00230 JR N2,LOOP ; no, so continue search 

0412 220208 00240 LD (BD2HI,HL f yes, restore prog. end 

0415 210001 00250 LD 1L,1<8 ; erase EOF flags and 

0418 220009 00260 LD 1900HI,HL I restore 1st line no. 

0411 C9 00210 RET 

0F89 00280 END 200585 

00000 Total errors 

LOOP 0403 OLD 0400 

Reaction Times 
David Rapson 
Bellevue Heights, SA 5050 

This program can be used to check a 

person's reaction time to either visual 
or audible stimulus. An approximate in- 

dication of the time taken is displayed 
in hundreds of seconds. 

00100 REM Program REACTION.MWt 

00110 REM This 0,9,44 will test your reaction ti.., to visual and budible ,.soon 

00120 REM Written by David RapsOn, S. Aust. 20 April 1905 

00130 CLS 
00140 MIRES : PLOT 0,0 TO 0,255 TO 511,255 TO 511,0 TO 0.0 

00150 CURS 23,2 : PRINT -Reaction Time Teeter 
00160 CURS 23,3 PRINT ^-^^'"^" 
00170 CURS 8.15 PRINT 'Use the <space) bar to start and stop the timer.' 

00180 CURS 15,8 : PRINT 'Select Viautil or Audible res0onse1 
00190 GIG.AEY. 
00200 IF Cie. -V' OR Cis..., THEN LET LO :00T0 230 

00210 IF C111.'A- OR Cl..... THEN LET L1 :GOTO 230 

00220 SOTO 190 
00230 CLS 
00240 IMO 
00270 CURS I PRINT 

, ( 

c.) to stem REACTION TINE*, 
A1sKEYS: IF Al.." THEN 260 

00270 CLS : POKE 220,22 :REM remit.. the cure., 

00280 CURS 1,7 : PRINT 'Get Ready... "1 
00290 R.INT IRNO650001 
00300 INRO OFF 
00310 FOR 1.1 TO R :NEAT 3 :REM wait for random length OI time 

00320 1.0 
00330 IF L -O 'REM CURS 1,7 :INVERSE: PRINT 1415 13311' OR -Go hit {space) Go -Go 

-1/415 1331 : INeO 
00340 IF L.1 THEN OUT 2,0: OUT 2.64 :1500 

00350 21R.KEYS :1.1.1 :IF Ills." THEN 350 
00360 NORMAL 
00370 POKE 220.111 :REM restore the Curs er to normal 

00300 12.FLTIII/177 :REM tieing Iacto,, try 103 (14 177 *or 2900 M robe. 
00390 CURS 1,12 :PRINT 'Your Reaction 11.. Is .11F6.2 1211' seconds' 

00400 IF I2(O.I THEN PRINT 'Fluke " " 
00410 IF 1210.1 AND 120.0.2 THEN PRINT 'Thin'. Ruict.... 
00420 IF 12)0.2 AND 12(.0.3 THEN PRINT -That's OR..." 
00430 IF 12)0.3 AND 12(.1 THEN PRINT -You're little slow.... 
00440 IF 12)1 THEN PRINT '0660 up when you're 4e641' 
00450 DOTO 240 

Simpson's Method 
Mlroslav Kostecki 
Elizabeth Pk, SA 5113 

If you use any maths at all in your life, 
this program may make it easier, but 
even If you just like graphics, definitely 
try it. 

An Integral Is simply the area under a 
graph, down to where x = 0. A specific 
integral is the area between two points 
along a graph. Integrals are very useful 
for calculating areas, volumes, times, 
etc, if these are complex. 

The program uses Simpson's 
Method to find the Integral of the func- 
tion in line 130. An ODD number of 
steps should be used. A hi -res graph is 
plotted on the screen of the section. 
This graph has been automatically 
scaled in both the x and y directions. 

00100 REM Find Specific Integral 
00110 REM using Simpsons Method. 
00120 SD 8 
00130 FN1= N*N*N +N*N +N 
00140 INPUT"START. END, STEPS"A1.B1.0 
00150 IN #0 OFF 
001E0 DIM A0(C).80(C) 
00170 Z1=FN1(A1)*2 
00180 A0(0)=0: B0(0)=Z1/2 
00190 D1=(81-A1)/FLT(C) 
00200 FOR X=1 TO C-1 
00210 A0<X)=D1*FLT(X) 
00220 B0<X)-FN1lA1+A0(X)) 
00230 Z2=2+80(x) 
00240 Z1=Z1+Z2+Z2/5E5 
00250 IF X/2*2=X: Z1=Z1+Z2 
00260 CURS 16,161 PRINT CIE Xli 
00270 NEXT X 

00280 Z1=FN1(B1)+Z1: Z1=D1*(1/3)*Z1 
00290 A0(C)=B1-A1: B0(C)=FN1(B1) 
00300 REM Scale and plot. 
00310 H1= -9E301 L1=9E30 
00320 FOR I=0 TO C 
00330 IF H1<B0(I)1 H1=B0(I) 
00340 IF L1>B0(I): L1=80(I) 
00350 NEXT I 

00360 P1=255/(H1-L1) 
00370 P2=511/A0(C) 
003E0 FOR I=0 TO C 

00390 A0(I)=A0(I)*P2 
00400 80(I)=(B0(I)-L1)*P1 
00410 NEXT I 

00420 HIRES 
00430 R=INT(A0(0)) 
00440 S=INT(ABS(B0(0))) 
00450 FOR I=0 TO C 
00460 X=INT(A0(I)) 
00470 Y=INT(ABS(800))) 
004E0 PLOT R.S TO X.Y 
00490 R=X: S=Y 
00500 NEXT I 

00510 CURSO: IN #0 ON 
00520 PRINT "Betwec-n":Air" and":B1 
00530 PRINT " the integral="IZ1 

Interrupting the Interrupt 
Lindsay R. Ford 
Eltham North, Vic 3095 

Owners of Microbee Personal Com- 
municators or earlier machines that 
have been upgraded may have difficul- 
ties in verifying 1200 baud BASIC or 
WordBee tape files and in using ROM 
based software (such as my Chip -8 in- 
terpreter/compiler) because of a fac- 
tory mod on the motherboard. In some 
machines a link has been installed be- 
tween IC9, pin 40 (the Z80 MPU) and 
IC1, pin 34 (the PIO) to enable an inter- 
rupt to drive the real time clock in the 
Telcom ROM. This causes major head- 
aches unless the interrupt can be 

turned off when the clock is not in use. 
Machines fitted with Telcom V2 or 

later and multiple EPROM sockets can 
avoid these problems by turning off the 

clock when not in use, but earlier ver- 
sions of Telcom don't have this facility. 
Applied Technology suggests that the 
answer is to cut the link (Engineering 
Notes ECN 1-40684), but this causes 
even bigger problems as H leaves the 
interrupt pin on the Z80 floating and in- 

terrupts will now occur randomly every 
time there is a little stray electrical in- 

terference. If this link is cut then H is es- 
sential to connect IC9, pin 40 via a 4k7 
resistor to V+. A resistor pad (R7 - 
left side of PIO when viewed from the 
front) is provided for this purpose, but 

often either the resistor isn't installed or 
is left unconnected after people cut the 
link. 
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Tax 
Free 

$142.00 

4 

o 

. 

Tax 
Free 

$54.00 

Tax 
Included 

$1 59.00 
f 

` .'s 

' ,, 
Tax 

Included 

$62.00 

'' 
APPLICATION 

,) r 
, ' CIRCUIT 

BOARD 

Low 
Cost 

FORTH 

from 

DEVELOPMENT 

SYSTEM 

ohei 

' UPGRADE 

KIT 
-1 

(i) DSDD 
40 track 

disk 
drive. 

(ii) 2793 
disk 

controller. 

(iii) 
Flat 

cable 
& connectors. 

(iv) 
in -line 

power 
supply 

- 
+ 5V 

1.5A; 
+ 12V 

.5A 

NORMAL 

PRICE 
$380 

SPECIAL 

OFFER 

PRICE 

Tax 
Free 

$297.00 

Tax 
Included 

$337.00 

y>. 

ay 

Australian 
Distributors 

for u 

/ A silk-screened 

board 
for the 

R65F12 

microcontroller. 

NORMAL 

PRICE 
$27.50 

' 

SPECIAL 

OFFER 

" ' ' fie 

PRICE 

C rd ̀
., p . 

%;i". 
. 

r 
` 

Rockwell 

- - ---j 

Tax 
Free 

$8.00 

Tax 
Included 

$9.60 

Send 
to: FEDERAL 

MARKETING, 

P.O. 
Box 

227, 
Waterloo, 

NSW 
2017. 

Name 

Address 

Postcode 

Dear 
Sirs, 

please 
send 

the 
following 

kits 
at the 

special 
ET! 

OFFER 
PRICE, 

my 
payment 

is enclosed 

for S 

By Cheque 

El 
Money 

Order 

Bankcard 

Mastercard 

Card 
No : 

I 

Expiry 
Date Unsigned 

orders 

Signature 

cannot 
beaccepted 

Please 
add 

$2.50 
Post 

& Packing 

anywhere 

in Australian 

Territories. 

Quantity 

Kit 

STARTER 

KIT 

UPGRADE 

KIT 
-1 

UPGRADE 

KIT 
-2 

APPLUC. 

CIRC. 
BOARD 
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And It Gives You So Much More! 
It's unbelievable! The amazing VZ-300 colour computer is at 
its lowest price ever!! Whether you're a computer expert or a 
first -timer, the VZ-300 has plenty to offer. 
Now, for under $100 there's a computer that will expand to 
meet your needs. With 18K RAM memory - expandable to an 
amazing 32K, high resolution graphics, and optional disk drive, 
printer and a host of extras available: the VZ-300 is unbeatable 
value! 
Because it uses the most popular computer language in the 
world, 'Microsoft Basic', there's an incredible range of software 
available; games, business/management, education ... there's 
dozens to choose from! 
Look at these fantastic specifications!: 
CPU. - Z80A running at 3.5MHz 
Memory. - 16K Basic ROM 
RAM - 18K expandable to 32K 
Keyboard - 46 key full stroke with automatic repeat key. 

Mao 

Graphics - 32 columns x 16 I 

32 dots (9 colour) selectable c 
Ines. 128 x 64 dot (8 colour)/64 x 

olours. 
With an unbelievable range of 
will give you years of service! 
enough - DSE makes ít even 

Dick Smith Electronics Pty Ltd 

add-ons available your VZ-300 
When good value isn't good 
better! Cat X-7300 

See address details page 108 



Fo N. El tunics 
DECEMBER SPECIALS 

CALL IN, PHONE OR MAIL ORDER AT ANY STORE ($3.00 P&P) 

203 Wright St., 
Adelaide 

212 5505 

24 Beach Rd., 6, 17 South Rd., 
Christies Beach Reynella 

382 3366 3812824 

504 Brighton Rd., 
Brighton 

296 3531 

'/4 Watt 
Full Range .. 3c each 

TANTALIZING 
TANTALUMS 

ALL 25 volt ... 2/3 off! 
IUF 20c 2.2 UF 20c 
4.7UF30c 10UF40c 

DIODES DROP 

IN 914 10c .... 5c ea. 
IN 4007 20c 10c 
IN 5408 45c 25c 

Red Leds 10c 
Green Leds 20c 

TRANSISTORS 
TOPPLE 

BC547 etc .. 9c each 
TIP 31C, 

32C .... 85c each 
BD 681, 

682... $1.25 each 

ASSORTED AXIAL T Electros .... 5c each! 

WALKIE TALKIES 
Crystal Controlled 

Operates on two 9 -volt batteries 
$22.95 $14.95 pr. 

C.B. MIKES 
$12.95 $3.95 

21 PIECE TOOL KIT 
$17.95 $7.95 

VIDEO DUBBING KIT 
$19.95 $9.95 

ARLEC QUALITY 
PRODUCTS SLASHED 

Supertool $45.95 $29.95 
Plugs into 240 V Mains electricity 

Digital Multi/meter $69.95 $49.95 
Rechargeable Torch $39.95 $29.95 

with rechargeable batteries 

Security Light $79.95 $59.95 
Features: 

Simple, easy installation. For use on walls 
or ceilings. 

Major agent for Altronics! See our range 
of kits ideal for Christmas. 

PHONE ORDERS, BANKCARD, ALL MAIL 
ORDERS WELCOME. ALLOW $3.00 P & P 

FOR ORDERS UP TO 5kg. 

Major agents for Altronic kits and 
components. 

Distributors of Cannon products 
All semis, genuine Motorola or T.I.! 

CMOS CRASHES 

WAS NOW 

4001 65c...40c 
4011 85c...40c 
4013 $1.15.... 70c 
4017 $1.40....90c 
4049 95c...65c 
40106 95c...65c 

74LS DOWN 

WAS NOW 
74LS00 75c..39c 
74LS02 75c .. 39c 
74LSO4 80c .. 39c 
74LS14 90c.. 49c 
74LS138 $1.40.. 75c 
74LS244 $2.10 $1.40 
74LS245 $2.10 $1.40 

ZENERS ZAPPED 
400mW 15c 
1 watt 25c 

VOLT REGULATOR 
SHOCK 

WAS NOW 
7805 $135 95c 
7812 $1.35 95c 
7815 $1.40 85c 
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SOLAR 
BATTERIES 

To get the best 
results 

from 
your 

Solar 
power 

system 
requires 

the use 
of the very 

best 
equipment. 

To this 
end, 

Solarex 
have 

decided 
to market 

a range 
of batteries 

designed 

specifically 

for solar 
use. 

Known 
as the Solarex 

"S" range, 
they 

include 
an SL Battery 

for use 
on small 

solar 
systems 

with 
low 

current 

draw, 
such 

as lighting 
kits. 

This 
battery, 

similar 
in appearance 

to an automotive' 

battery 
but designed 

for deep 

cycling, 
has 

a life expectancy 

of 2 to 3 years. 

The 
second 

and 
more 

powerful 
model 

is the "SM". 
This 

battery 
is once 

again 
similar 

in appearance 

to an 

automotive' 

battery, 
but is built 

along 
the lines 

of a traditional 

traction 
battery, 

designed 

for use 
with 

both 

domestic 

and 
commercial 

systems 
where 

cost 
is important, 

and 
has 

a life expectancy 

of from 
4 to 5 years. 

The 
last 

model 
in the 

range 
is the "SP", 

or Premium 
Duty 

Battery, 
consisting 

of three 
interconnected 

2V cells. 

This 
battery 

incorporates 

State 
of the Art Technology, 

and 
can 

be used 
for any 

size 
project. 

it has 
remarkable 

cycling 
capability, 

and 
is ideal 

for remote 
areas 

where 
its low 

maintenance, 

high 
performance 

features 
come 

to 

the fore. 
Life 

expectancy 

on these 
excellent 

units 
is 8 to 10 years. 

' Solarex 
do not 

recommend 

the use 
of automotive 

batteries 
in Solar 

Systems. 



COMMUNICATIONS NEWS 

Mexico radio 
The earthquake in Mexico has caused an upsurge of interest in 
amateur radio following the central communications function 
performed by hams during the disaster. 

The earthquake hit on 20 
September at 7.20 am local 
time. It measured 8.1 on the 
Richter scale and was centred 
290 km north of Acapulco. It 
did little damage in the resort 
city, but hammered Mexico 
City. Afterquakes rolled 
through during the day, some 
measuring as high as 7.5. 

News reports said the death 
toll was in the thousands, with 
half the buildings in the centre 
of the world's largest city de- 
stroyed. Significantly, older 
buildings survived the quakes. 
People in modern buildings - 

the hotels, hospitals and tele- 
communications facilities were 
most at risk. 

In fact, the scale of the disas- 
ter was so savage that for 24 
hours there was only one TV 
station broadcasting informa- 
tion to the city's 18 million 
people. All international and 
much of the internal telephone 
traffic was also destroyed. In 
this situation ham operators, of 
which there are many in the 
city, sprang into action. Most 
were forced to rely on emer- 
gency power to provide a 
service. 

Initially most of the traffic 
consisted of damage reports 
and aid requests directed to the 
various Mexican consulates and 
Red Cross agencies, who were 
quick to respond to the disas- 
ter. The international news 
media also began working the 
hams in an effort to get news 
of what was happening. Also 
demanding a lot of attention 
were requests to pass on "are 
you all right" messages from 
worried friends and relatives. 

According to the American 
Radio Relay League Public In- 
formation Office (WA3VJB), 
ARRL offices have been 
plagued by calls from hams re- 
questing help passing messages 

into Mexico. There is a large 
Mexican population in the 
south of the US and particu- 
larly in Los Angeles. 

An emergency network 
sprung up spontaneously during 
the hours after the earthquake 
on 14.275 MHz. As time went 
on the net expanded right 
through the 20 metre band dur- 
ing the day time, spilling over 
into 40 MHz and 80 MHz at 
night. According to observers 
in the area, most of the English 
language transmissions were on 
20 MHz, with 80 MHz reserved 
for Spanish speakers. 40 MHz 
apparently sounded like the 
tower of Babel. 

KILOHERTZ COMMENT 
GERMANY: The regional station at 
Baden-Baden known as South West 
Rundfunk is heard on 7265 kHz at 
0630 UTC and later. The power is 
20 kW and the station uses a new om- 
nidirectional aerial. The full schedule is 
0300-2205 UTC. 

Deutsche Welle is using some new 
frequencies for its transmissions to 
Australia both in German and English. 
The transmission in English 0930- 
1020 UTC is now on 9650, 9770, 
15160, 15245, 17780, 17800, 21500, 
21680 kHz and the second transmis- 
sion is at 2100-2150 UTC on 6185, 
7130, 9765 kHz. The transmission In 

German for evening reception at 0600- 
1000 UTC is on 9690, 9735, 11785, 
11795, 15105, 17845, 21560 kHz. 
Broadcasts originate from two trans- 
mitter sites in Germany as well as relay 
bases on Antigua, Monserrate and Sri 
Lanka. 
NEPAL: Radio Nepal at Katmandu Is 
now heard using two frequencies with 
English news up to 1502 UTC. Fre- 
quencies of 7165 and 5005 kHz are 
used and there is interference on both 
channels up to 1500 UTC. Radio 
Korea is using 7165 kHz up to this time 
with Radio Malaysia also using 
5005 kHz to sign off at 1500 UTC. After 
the close of English news, Radio Nepal 
continues with local programmes 
which include many commercial an- 
nouncements in Nepali. 
PHILIPPINES: The Far East Broad- 
casting Company at Manila Is using 
11865 kHz for a broadcast in English 
0000-0300 UTC. The FEBC transmis- 
sion to Australia is on 11890 kHz, 
0800-1000 UTC and includes news at 
0830 UTC. On Friday at 0840 UTC 
there is a special program for short- 
wave listeners with the title "DX Dial" 
and is contributed by Alok das Gupta, 
of Calcutta. 

USA: The Voice of America indicates 
its plans for the Caribbean include a 
Puerto Rican relay station which will in- 
clude transmitters for both medium - 
wave and shortwave broadcasting, 
while the new station to be built in Bel- 
ize will have two high powered trans- 
mitters which will operate on separate 
frequencies. 

The latest private commercial sta- 
tion in the United States, NDXE, is to 
beam programmes to Australia when 
operations commence in March. Ac- 
cording to information received from H. 
Dickson Norman, general manager of 
Global Radio, NDXE will broadcast to 
Australia from 0900-1200 UTC using 
the 49 metre band. 

There has been delay in the con- 
struction of the station due to equip- 
ment delivery but key staff members 
have been appointed including Mr G. 
Taylor, former president and general 
manager of WLS in Chicago. NDXE 
plans a mass appeal format and a pro- 
gram service unique in shortwave 
broadcasting. It will operate with 
100 kW power and the proposed 
schedule covers transmissions 
beamed to Europe, North and South 
America and the Pacific, with all trans- 
missions in English. The schedule is 
for 24 hours a day operation. The ad- 
dress of NDXE is Global Radio, 705 
Second Ave, Opelika, Alabama 36801, 
USA. 

This Item was contributed by Arthur 
Cushen, 212 Earn St, Invercargill, 
New Zealand, who would be pleased 
to supply additional Information on 
medium and shortwave listening. All 
times quoted are UTC (GMT) which 
Is 10 hours behind Australian East- 
ern Standard Time; areas observing 
Daylight Time should add a further 
hour to these schedules. 

BBC boosts service from 
Hong Kong 
The British Broadcasting Cor- 
poration has ordered transmit- 
ters and antennas to equip a new 
transmitter station in Hong 
Kong. When completed in early 
1987 the station will improve the 
audibility of BBC World Service 
programmes in the Far East 
region. 

The first order is for two Mar- 

coni B6131 250 kW transmitters 
incorporating advanced Pulsam 
modulation. The transmitters 
are designed for high overall ef- 
ficiency and will be equipped for 
remote control via a digital data 
link. The second order is for the 
associated antennas comprising 
4 HF multi -band curtain arrays 
with mode/slew switching. 

Red Cross radio 
Following the introduction of a 
new schedule at Swiss Radio In- 
ternational the test transmis- 
sions of the International Com- 
mittee of the Red Cross have 
been retimed for Australia. The 
broadcasts are now heard 0740- 
0757 UTC in English on 9560, 
15305, 15570 and 17830 kHz. 

The Red Cross Broadcasting 
Service began during the final 
days of World War II, when the 
ICRC broadcast lists of pris- 
oners awaiting repatriation, and 
of people who were missing be- 
cause of the war. In 1948 the 
ICRC was granted the use of a 
frequency in time of major 
crisis, and then began test trans- 

missions. it has its own record-. 
ing studio in Geneva and broad- 
casting facilities are given free of 
charge by the Swiss PTT and 
Swiss Radio International. The 
programmes in English, French, 
German, Spanish, Portuguese 
and Arabic contain news of Red 
Cross action around the world. 

The Red Cross Broadcasting 
Service has listeners in every 
continent and welcomes reports, 
comments and questions to: In- 
ternational Committee of the 
Red Cross, 17 Avenue de la Paix - CH 1211 Geneva, Switzer- 
land. IRCs are appreciated. 

- Arthur Cushen 
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Christian Science Monitor 
joins broadcasters 
The Christian Science Monitor, 
Boston, Massachusetts, which 
has been published for more 
than 75 years is planning to 
move into shortwave broad- 
casts. The paper has no religious 
content and is a respected publi- 
cation with its own news source. 

The publisher, John Hogland, 
plans to put a 24 hour news ser- 
vice on shortwave. The first goal 
is to broadcast into Europe for 
evening reception in that area 
with an expected schedule of 
1800-2400 UTC. The station 
plans to present the entire news- 
paper which will be adapted for 
radio broadcasting. In addition 
some of the best known series of 
religious magazines published 
by the Christian Science Monitor 
are to be rewritten for broad- 
casting. 

In a recent interview with 
Jonathan Marks of Radio 
Nederland, Mr Hogland advised 
that the station would be located 
in north eastern Maine for 
broadcast in Europe and will use 
500 kW and 100 kW transmit- 

ters and high gain aerials. The 
station plans later to have a simi- 
lar facility in the south eastern 
United States to cover Latin 
America and Africa and later 
possibly on Guam to broadcast 
to Asia and the Pacific. The con- 
struction of the full project will 
take five years and application 
for the first station has been 
made to the Federal Communi- 
cations Commission. 

Broadcasts in English only are 
anticipated even though there 
is a multitude of languages in 
Europe. It is felt that just as the 
paper reaches readers in almost 
every country, the radio broad- 
cast would reach a sizeable audi- 
ence of listeners with a know- 
ledge of English. 

Funding of the station will be 
by the Christian Science 
Church. The Christian Science 
Monitor is not a profit making 
venture, but intended as a public 
service, so the new station will 
be noncommercial. 

- Arthur Cushen 

Radio Japan 
Radio Japan is the name of the 
shortwave service of the Broad- 
casting Corporation of Japan 
(NHK). Broadcasting had its 
beginning in Japan in 1925 on 
mediumwave with the first 
broadcast of Nippon Hoso Kyo- 
kai (NHK). The shortwave ser- 
vice began ten years later. 

Overseas broadcasting started 
on 1 June, 1935 with daily one 
hour transmissions in English 
and Japanese directed to the 
west coast of North America. 
The transmission went out at 
1000 UTC and was also beamed 
to Hawaii. One transmitter with 
a power of 20 kW was used for 
the first broadcast, but by 1937 
transmitter power had been 
raised to 50 kW and broadcasts 
to Europe and South East Asia 
added to the schedule. Also in 
1937, with the Chinese -Japanese 
War, Radio Japan became the 
voice of the Japanese Govern- 
ment, and lost its independence. 

By 1941 broadcasts were ex- 
tended and women were added 
to the announcing staff. 

In September 1945, at the end 
of World War II, overseas 
broadcasts from Japan were pro- 
hibited by the Allied Forces, 
and it was February 1952 before 
they were resumed. Shortwave 
broadcasts were renamed Radio 
Japan and the new domestic 
structure allowed private com- 
mercial stations as well as NHK 
to operate on the mediumwave 
band. 

Radio Japan today focuses on 
a cross-section of Japanese life 
and provides several specialist 
programmes including one for 
the shortwave listener. Ten 
years ago there was a boom in 
shortwave listening in Japan and 
even today 45,000 members still 
belong to Japan's largest short- 
wave federation. 

- Arthur Cushen 

BRIEFS 

Audio scrambler chip 
Total Electronics is distributing the COM9046, a single band 
scrambler/descrambler chip containing two identical channels 
(for full duplex operation), with either channel capable of 
performing the scrambling or descrambling functions. The 
COM9046 offers high S/N ratio and low insertion loss. For 
further information contact Total Electronics, 9 Harker St, 
Burwood, Vic 3125. (03)288-4044. 

Simplex radio link 
The new version SDX-PKT 1.2 CPU -100 modem is designed 
to provide error free data communications over a standard 
voice bandwidth simplex radio link. It connects between a ter- 
minal, computer or remote sensing device via an RS232 port 
and the radio transceiver. The data rate on the link is 1200 
baud depending on radio link quality. See GFS Electronic Im- 
ports, 17 McKeon Rd, Mitcham, Vic 3132. (03)873-3777. 

New rf power meter frequency counter 
The new Fujisoku power meter with built-in frequency 
counter, covers the frequency ranges 0-150 MHz, 30- 
500 MHz and 330-960 MHz. Three power ranges of 1.5, 7 and 
15 watts are available. For further information contact Vicom 
Australia, PO Box 366, South Melbourne, Vic 3205. (03)62- 
6931. 

Codan to sell Midland 
Codan is to distribute all Midland Syntech mobile and port- 
able radios in Australia. This includes VHF/UHF land mobile 
radios, for which accessories and spare parts will be stocked at 
its Adelaide facilities. 

An rf exposure meter 
With the recent release of an Australian standard for maxi- 
mum exposure levels, it is now possible to routinely check for 
excessive radiation. Tech -Rentals has available the Holaday 
type HI -3002 field strength meter, designed to make both 
E -field and H -field measurements. For further information 
contact Tech -Rentals on (03)879-2266. 

I 

NHK broadcasting centre in Tokyo. 
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THE PERFECT GIFT FOR THE 
ELECTRONICS TINKERER! 

PUT A SMILE ON SOMEONE'S FACE 
THIS XMAS. YOU CAN'T DO BETTER! 

Multimeter 
Capacitor 
Checker 

was $9 J $ 99 
It's four tools in one and a must for any hobbyist, technician, etc! 
Not only do you get the normal ranges found on a digital 
multimeter but it also has five ranges of capacitance checking, 
two ranges of conductance PLUS diode check position) For 

tames you'll save an amazing $20!!! Cat 0-1460 

l ` 

Mini 
6.1a,or; Multimeter 'd ' With Bonus 

'd' Carry Case! V co.! y 

4 

$135O 14 
A fantastic little multimeter for the beginner or for anyone who 
gives their multimeters a hard time! It's an 11 range, 2000 ohm/ 
volt pocket sized meter that's ideal for general work) It's rugged 
and reliable and right now comes with a bonus carry Case .. . 

FREEI Cat 0-1010 

attery Lamp 
and Fuse 

Tester. 

Free 
pack of 
2 Alkaline 
Batteries 

A 
Don't throw those old batteries away - you could be throwing 
good money out! This battery, lamp and fuse tester checks a 
huge range of cells from 1.5V -9V actually under load) Checks 
Meads, calculator and watch batteries and miniature lamps 
and cartridge fuses! Cat 0-1525 

NSW 
Swift 8 Young Sts. 
155 Terrace Level 
Shop 1, 65-75 Main St 

613 Princess Hwy 
Oxford 8 Adelaide Sts 
531 Plttwater Rd 
Campbelltown Mall Queen St 

Shop 235, Archer St Entrance 
147 Hume Hwy 
162 Pacific Hwy 
315 Mann St 
4 Florence St 
Elizabeth Dr 8 Bathurst St 
450 High St 
173 Maitland Rd, Tighes Hill 
Lane Cove 8 Waterloo Rds 
George 8 Smith Sts 
The Gateway High & Henry Sts 
818 George St 
125 York St 

STORE LOCATIONS 
Albury 218399 
Bankstown Sq 7074888 
Blacktown 6717722 
Blackehurst 546 7744 
Bondi Junction 387 1444 
Brookvale 93 0441 
Campbelitown 27 2199 
Chatswood Chase 411 1955 
Chullora 642 8922 
Gore Hill 439 5311 
Goslord 25 0235 
Hornsby 477 6633 
Liverpool 600 9888 
Maitland 33 7866 
Newcastle 611896 
North Ryde 88 3855 
Parramatta 689 2188 
Penrnh 32 3400 
Railway Square 211 3777 
Sydney 267 9111 

Treloar's Bldg, Brisbane St 

263 Keira St 
ACT 
96 Gladstone St 
VIC 
Creswick Rd 8 Webster St 
145 McCrae St 
Shop 46.Box Hill Central,Mam St 

Hawthorn Rd 8 Nepean Hwy 
260 Sydney Rd 

1150 Mt Alexander Rd 
Nepean Hwy 8 Ross Smith Ave 
Shop 9 110, High St 

291-293 Elizabeth St 
Bridge Rd 8 The Boulevarde 
Springvale 8 Dandenong Rds 
OLD 
157-159 Elizabeth St 
166 Logan Rd 

Gympie 8 Hamilton Rds 
Queen Elizabeth Dr 8 Bernard St 

Tamworth 
Wollongong 

Fyshwick 

Ballarat 
Bendigo 
Box Hill 
East Brighton 
Coburg 
Essendon 
Frankston 
Geelong 
Melbourne 
Richmond 
Springvale 

Brisbane 
Buranda 
Chermside 
Rockhampton 

66 1961 Gold Coast Hwy 8 Welch St Southport 32 9863 
28 3800 Bowen 8 Ruthven Sts Toowoomba 38 4300 

Ingham Rd 8 Cowley St West End Townsville 72 5722 
80 4944 Cnr Pacific Hwy 8 Kingston 

Woodridge Rd Underwood 341 0844 
31 5433 SA 
43 0388 Wright 8 Market Sts Adelaide 212 1962 

890 0699 Main South 8 Flagstaff Rds Darlington 298 8977 
592 2366 Main North Rd 8 Darlington St Enfield 260 6088 
383 4455 24 Park Terrace Salisbury 281 1593 
379 7444 WA 

783 9144 Wharf St 8 Albany Hwy Cannington 451 8666 
43 8522 66 Adelaide St Fremantle 335 9733 

67 9834 William St 8 Robinson Ave North Perth 328 6944 
428 1614 Centreway Acde, Hay St Perth City 321 4357 
547 0522 TAS 

25 Barrack St Hobart 31 0800 
229 9377 NT 
391 6233 17 Stuart Hwy Stuart Park 81 1977 
359 6255 

27 9644 

Dear Customers, 

Quite often, the products we advertise are so popular they run out within a few days, unforeseen circumstances might hold up ahipmenls so that advertised Imes are not in the stores by the 
time the advert appears. And very occasionaly. an error might slip through our checks and appear in the advert (after all, we're human too!) Please don't blame the store manager or staff: they 
cannot solve a dock strike on the other side of the world, nor fix an error that's appeared in print. If you're about to drive across town to pick up an advertised line, why not play It safe and give 
them a call first ... just In case! Thanks. Dick Smith Electronics 

MAJOR DICK SMITH ELECTRONICS AUTHORISED RESELLERS 
NSW: Balling: A. Cummings 8 Co. 91-93 River St 86 2284 Bathurst Electronic Shop, 74 Bentlek Street, 314421 Bowral: Barry Gash Electronics, 370 Bong Bong St 612577* Broken Hill: Hobbies & 
Electronics, 31 Oxide St 884098. Charlestown: Newlronics 131 Pacific Hwy 43 9600 Cons Harbour: Coifs Harbour Electronics, 3 Coifs M all. Park Ave. 5256840 Deniliquin: Dent Electronics, 220 Cressy 
St, 81 3672. East Mamand: East Maitland Electronics, 99 High St 33 7327! God ord. Tomorrows Electronics & HIFI, 68 William Sl, 24 7246 Lismore: Decro 3A/6-18 Carrington St, 214137 Port Mac- 
quarie: Hall of Electronics, Horton Centre, Horton St, 83 7440.Orange: Fyfe Electronics 173 Summer St, 626491 TumupTumut Electronics Wynyard St, 471 631 Tweed Heads: Stuart Street Wholesale, 
Sh 3,4 Stuart St, Swansea: Swansea Electronics, 184 High St, 711674 Wagga: Phillips Electronics 82 Forsyth St, 21 6558 Windsor: M 8 E Electronics. Sh 7, Mc Ewans Arcarde, 206 George St, 77 5935 
Young Keith Donges Electronics 186 Boorowa St 821 279 VIC: Hamilton: John Thompson 8 Co, 138-148 Gray St, 72 2000 Echuca: Webster Electronics. 220 Packeham St 82 2956 Mlldura: 
McWilliams Electronics 110A Langtree Ave, 23 6410 Morweil: Morwelt Electronics. 95 George St, 34 6133 Shepparton: GV Electronics Centre 100 High St, 21 8866 OLD: Atherton: Maartens Music 
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EVERY HOBBYIST WANTS A WELL 
EQUIPPED WORKSHOP! MAKE ONE 
HAPPY WITH THESE SUPER VALUE 
TOOLS AND COMPONENT PACKS! 

BONUS! 

Scope , 
Cordless `i G 

Soldering 
kJ Gun! 

Now you can work anywhere! The scope 
rechargeable soldering iron lets you work in 
the field ... anywhere without a power point) 
A huge 60 watt capacity it will get the heat 
where you want it in just six seconds. Now 
you can have portable power and SAVEI Get 
a FREE Bonus Charger, spare Tips and Ele- 
ment with cordless iron! Cat 1-1600 

p01. pal NOW $85 Sgg Here 
ekseW 

Soldering Iron! 
Buy one of our fantastic value 20 watt, 240 
volt soldering irons and you'll get Bonus Solder 
and 4 piece Solder Aid Set FR El You'll save 
$511 The ideal Xmas gin for any workshop! 
Cat T-1330 STOCK 
Valued at $15.90 LIMITED 

>1 9 095 
/bk 

(- 
$6xe 

DSE Soldering Iron! 
No workshop should be without a quality DSE 
soldering iron! With every DSE 15 watt 240 
volt soldering iron we're giving away a Bonus 
roll of Desoider Braid ... and it's FREEI You'll 
save $3 with our DSE Xmas Bonus Offer, 
Cat T-1310 

p NOW 
LS pCK $ 350 

Quality 38 
Piece Tool Set! 
Give a gift that means something! This quality 
38 piece tool kit would be at home In any 
workshop. Comes with multimeter, wire 
cutters/strippers, pliers, screwdrivers, tape, 
and assorted connectors. All In a sturdy plas- 
tic carry case! Cat T-4832 
Over $35 Value!!! 

WORTH OVER $351 

COMPONENTS 
Resistor 
Pack 
Over 300 computer 
selected 1/4W types for 
this ridiculous Xmas 
Special low price! Ideal 
for any workshop - pro- 
fessional or hobbyist! 
You'll save on our regular 
price and get the lot for 
over 66% less than the 
individual price! 
Cat R-7010 

WAS $6.95 

NOW $500 

Ceramic 
Capacitors 
Quality ceramic 
capacitors in a 
specially selected pack! 
Over 60 in all. Voltages 
from 50V to as high as 
630V. Save a fortune 
on one -oil prices and 
save again with our 
Xmas Special! 
Cat R-7050 

WAS $4.95 

NOW,95 
' 

Metal Film 
Resistors 
Save heaps? Over 300 
precision 1% 1/4W E-12 
metal film resistors for 
this all time low price. 
Now there's no excuse 
for not using metal film 
resistors In your pro- 
jects! Cat R-7015 

WAS $13.95 

NOW 
$1 200 

Signal 
Transistors 
100 of the most used 
transistors the hob- 
byist, technician etc 
can have! You get 
DS547, 548 and 549s 
NPN5, DS557 8 5585 
and BC 159 PNPs - all 
in one extremely useful 
packf Cat Z-3000 

WAS $11.95 

NOW 
$1 095 

$2995 

Die Set 
Wow! It's a six piece 
die set! Comes com- 
plete with Instructions 
Q hinged plastic carry 
case, Cat T-4905 

WAS $29.50 

NOW 
$2650 

Tap Set! 
If you've got a die set 
you'll need a tap set so 
you can do a pro- 
fessional job, Here's 
fantastic value! A live 
piece tap set with 2mm 
to 5mm taps and 4 jaw 
tap holder. You'll save 
over 25%! Cat 1-4910 

WAS $13.50 

68 Piece 
Deluxe Repair Kit 

NOW 

$995 

Ideal for auto electricians, technicians, handy - 
person, etc!. You get wire cutter/strippers, 
long nose pliers, 12V circuit tester, screw- 
drivers, insulating tape, spare wire plus an 
assortment of the most used connectors. All 
in a sturdy plastic carry case! Cat T-4834 

WORTH OVER $251 

>1 $1495 

1'. 

ER VALUE' SUP 

Hole Punch Set 
You'll save with this handy hole punch sell 
Ideal for chassis work. You get 12mm tapered 
reamer, tommy bar and 5 punches from 16mm 
to 30mm. It'll handle steel up to 22 gauge and 
aluminium up to 16 gauge. You won't need 
any morel Cat 1-4900 

WAS $29.95 

NOW '275° 
Cable Snippers 
Wow, the highest quality Boker 5056 cable 
snippersl They're a must for any workshop. A 
quality German made tool that will give you 
years of reliable service! It's like owning the 
Rolls Royce of wire snippersl 
Cat 1-3202 

WI $1495 
F1 

BUY IN BULK & SAVE 

E-24 Metal 
Film 1% 
Resistors 
The savings are even 
bigger! Over 300 E-24 
metal film 1% resistors 
for those who really need 
precision resistors. 
Covers over 60 values 
from 11 ohm to 910k 
ohms computer chosen 
for maximum useful- 
ness! Cat R-7020 

WAS 517.95 

NOW I oo 
Signal 
Diodes 
100 quality diodes that 
can be used in anything 
from crystal sets to 
computers! With 0A90, 
0A91/DSOA91, 0A95, 
0A47 and 1N914 
silicon diodes all In one 
pack! Put one In the 
junk box now and save) 

WAS Cat Z-3005 

$11.95 NOW 
$995 

Electrolytic 
Pack 
Enormous savings on 
Electrolyticsl 55 top 
quality single ended 
electrolytics. There's 
bound to be the one 
you need! From 2.2uF 
to 470uF and voltages 
from 10 to 25! You 
won't forgive yourself if 
you miss it! 
Cat R-7030 

WAS $6.95 

NOw $595 

Power 
Diode 
Pack 
Now, 57 diodes and 
SCR's for half of what 
you'd pay to buy them 
separately! And there's 
no useless rubbish 
values either. They're 
the most used values - so you'll always have 
lust what you need. 
Cat Z-3010 N O W 
WAS $995 
$14.95 

Greencap 
Pack 
60 quality greencaps. 
And there's no weird, 
rubbish values in this 
pack. They're all pop- 
ular greencaps and 
they're rated at 100 
volts tool Values from 
.001uF to 0.22uF1 
Cat R-7040 

WAS $9.95 

NOW $895 

Premium 
LED Pack 
100 premium quality 5mm 
LEDs to get your pro- 
jects looking great, You 
get red, green, yellow and 
orange - enough for 
anything! That's $33 
worth for under $20. You 
save $4 off our regular 
price! Cat Z-3015 

WAS $23.95 

N SI 995 

SPECIAL! 

250 Mixed 
Capacitors 
Unbelievable value! No 
workshop should be 
without. You get 250 
mixed capacitors of 
varying value. 
Cat R-7110 WAS $9.95 

NOW $895 
Microswitch 
Pack. 
Throw one of these into 
the Junk box - you can't 
go wrong. 10 quality 
microswitches in one 
pack! Cat J-1036 

WAS $7.50 $600 
Signal Mixed 
Transistors 
100 commonly used 
signal transistors In one 
pack. Incredibly handy 
to have around. 
Cat J-1037 

850 WAS $9.90 $ 

8070 



COMMUNICATIONS REVIEW 

SETTING THE PACE 
Sony ICF 2001 D receiver 

For the DX enthusiast, the 'airband browser' or the casual 
listener, this Sony receiver has a lot to offer. Tricks like 
scanning add some novelty value to the receiver's 
performance, but the Sony 2001 D incorporates some true 
functional innovations. 

THE SONY ICF 2001D is a PLL-synthe- 
sised receiver covering from below the 
broadcasting band to 30 MHz as well as FM 
broadcasts and the aircraft band. To the 
uninitiated or non -technical reader PLL 
means phase -locked loop which synthesises 
or generates the various tuning frequencies 
needed. 

This receiver is, of course, designed for 
the shortwave enthusiast who likes to listen 
to AM or FM entertainment bands. Most 
avid DXers and those with an interest in air - 
band snooping should find their needs ca- 
tered for also, and there is plenty to interest 
the casual listener with one finger exercises 
on the control keyboard. 

If you are a budding SWL or casual lis- 
tener, then we should take time out to indi- 
cate that there are three, major classifica- 
tions of `communication' receivers (here 
listed in decreasing cost): 
1. professional 'communication receivers'; 
2. semi-professional receivers - used by 

dedicated enthusiasts or the radio ama- 
teur; and 

3. those for casual listeners, or people want- 
ing to get their feet wet with DX. 
Professional communication receivers are 

rugged specialised units with very stable os- 
cillators, remote control facilities and exem- 
plary specifications in all the areas which 
contribute to reliable reception - possibly 
for 24 hours a day, seven days a week ser- 
vice. For example professional receivers ex- 
hibit good cross modulation, adjacent chan- 
nel selectivity and blocking performances, 
as needed in such professional applications 
as marine or other government point-to- 
point services. For $9000 upwards you can 
have one of these. 

The semi-professional receiver will do 
everything the professional receiver does, 
but for less money. However, the compro- 
mise is in somewhat reduced performance 
specifications; frequency stability, band- 
width options and other specialised func- 
tions are not quite as sophisticated or 
demanding. This type of receiver is perfect- 
ly adequate for most applications and now 
often includes scanning and memory func- 
tions. For $950 up to around $2000 you can 
indulge your tastes and have almost profes- 
sional performance with appearance not 
quite lounge -room quality, but definitely 
not out of place in the den or shack. 

The Sony ICF 2001D falls into the last 
class. Professional performance is definitely 
not part of its act. Nor is a multitude of little 
used controls. This is the type of receiver I 

would suspect has been developed by 'mar- 
keting' with assistance from the engineers! 
These cosmetically appealing receivers, 
produced for the casual listener as well as 
the budding DX enthusiast, cover other 
bands such as the FM and airbands which 
are not usually available (nor wanted) in 
professional and semi-professional equip- 
ment. 

Features 
The Australian version of the ICF 2001D 

provides the following ranges: 
AM/SSB 150 kHz to 30 MHz 
FM 76 MHz to 108 MHz 
airband 76 MHz to 136 MHz 
Some models for overseas markets do not 

have airband or single sideband facilities. 
People visiting Singapore or Hong Kong 
with empty shopping bags, beware! 

A programmable timer will turn the re - 

Peter D. Williams 

ceiver on at a desired time and you can 
automatically program it to turn off after 
60, 30 or 15 minutes. Four timer pro- 
grammes can be selected which means that 
four separate frequencies can be turned on 
and off at predetermined times. 

The sleep timer will turn the receiver off 
either 60, 30 or 15 minutes after it is activat ; 
ed. You can also see how long it takes you 
to go to sleep as the remaining time is also 
displayed! If this sounds Irish, may I com- 
mend to your attention the manual which 
says that reception of 455 kHz may be diffi- 
cult! For the non -technical reader, one of 
the frequencies used in practically all receiv- 
ers to carry the signal through to the 
speaker is 455 kHz. Anyone transmitting on 
this intermediate frequency would, with suf- 
ficient power, block out the reception of 
any other wanted signal. Needless to say, 
the world's broadcasting services are pro- 
hibited from using this or other common IF 
signal frequencies such as 10.7 MHz and 
21.4 MHz. 

There are several scanning modes. The 
scan range can be checked by pressing the 
SHIFT key and LI and L2. You can then 
see the lower frequency or the highest fre- 
quency of any preset scan range. 

Band scan buttons on the keyboard en- 
able any of the bands the receiver is capable 
of handling to be monitored. The keyboard 
is a dual function device which means that 
keys can act as memory positions or select 
bands, depending on whether you activate 
the shift button to reverse the function. 

Also included is scanning of the 32 pre- 
programmed memories, the scanning will 
stop for 5 seconds on each of the stations. 
When a desired programme comes up, the 
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scanning can be stopped by pressing the 
memory stop key. If you want to omit sta- 
tions on the broadcast band for instance, 
you can arrange the program to skip those 
stations. Really keen band watchers can 
initiate another method of covering the ac- 
tion called `scan tuning'. This is somewhat 
similar to the scanning function in the re- 
cently reviewed Yaesu amateur VHF trans- 
ceiver. You can scan bands, parts of bands 
or scan between frequency limits. The mode 
can be selected to stop scanning at the first 
station located or to dwell for 1.5 seconds at 
each station located. I would have liked the 
dwell time to be longer on airband as 1.5 
seconds is not quite long enough to press 
the stop button if a choice bit of airline 
repartee is not to be missed. Most airband 
transmissions are short enough anyway. 
There is a little juggling to be done when 
scanning and selecting a station. Because 
scanning action stops as a result of detector 
voltages being applied to the processor, 
strong signals may inhibit the scanning ac- 
tion before the receiver is correctly tuned, 
which means that you have to make a small 
adjustment with the manual tuning knob. 

When scanning the mediumwave bands, 
the scanning interval is preset at 9 kHz but 
it is possible to select a 10 kHz interval 
which is the frequency allocation step in the 
USA and Canada. There is no doubt that all 
scanning and dual functions perform ad- 
mirably. I wonder however, if these facili- 
ties are really necessary and how much use 
they would get in practice. 

The Sony is an attractive 288 x 159 x 
52 mm package weighing in at 1.7 kg, a 
clean-cut design with solid construction. 

It can be powered by internal battery, 
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Inside view showing oscillatorNCO boxes and relatively uncluttered layout. 

240 Vac or a car battery with appropriate 
adaptors. We only had the battery supply 
(3D cells). Readout is by way of LCD for 
time via a quartz clock, and for actual fre- 
quency of station received, another LCD 
display is used. 

Front panel 
Important controls are conveniently lo- 

cated. The tuning knob is on the top right 
hand side with a slider volume control at the 
lower right hand side. You have to read the 
manual if you want the best performance. 
We had red faces after checking AM sensi- 
tivity and getting low figures and found that 
the rf gain control was down to minimum. 

jIMIX 

Ott. 

The rf gain control is on the lower right 
hand side and can be missed. However, it 
only works on AM or SSB. 

Immediately below it is a three -position 
tone switch, again slider operated. A new 
term for tone controls is introduced: the 
three positions are labelled HIGH, LOW 
and `NEWS'. The implication of this is to 
expect a reduction of high frequency audio 
static when in the NEWS position. 

The main tuning knob has a slow/fast 
switch associated with it. The slow position 
allows 5 kHz per revolution of the tuning 
knob and the LCD display increments in 
100 Hz steps. This is perfectly adequate for 
broadcast band and AM tuning but requires 
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talk is certain to turn to 
ELMA switches 

As long-standing customers, they 
appreciate the long service lives of ELMA 
switches (25000 switching cycles are 
guaranteed). And the short delivery times, 
even when the call is for special designs. 
Quality control at ELMA also ensures that 
- years later - each individual switch can be 
reproduced exactly. In fact, ordering 

.>& *1 w ELMA switches becomes a habit in time. 
4 ` And one which is definitely worth passing \\ on. 

-1;4 

,,". A1w141 Cohol 
Sydney (02) 709-5700 

Melbourne (03) 561-2966 
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Computer magazines. 

The Microbee Hackers Handbook' * will tell you how to: fir 
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/1, Make the Bee a better games 
machine. 
Turn your Bee into a facsimile T decoder. 
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and much more! 

$6.50 at your newsagent now. 

COMMUNICATIONS REVIEW 

some care when resolving amateur band sin- 
gle sideband transmissions. 

The rf gain control which only operates 
on AM/SSB, also needs some judicious use 

as strong SSB signals cause a disconcerting 
'pumping' action of the AGC (automatic 
gain control). Reducing the rf gain clears up 
this annoying effect. 

The fast tuning switch position works on 
50 kHz per revolution and is perfectly ade- 
quate for rapid excursions when tuning the 
shortwave bands. The LCD display will 
show 1 kHz increments in fast tune. You 
then select the slow tuning rate to get a de- 
sired frequency or tune in SSB. 

For FM the LCD display will show 
50 kHz increments. I found this perfectly 
satisfactory. 

There is a total of 67 pushbuttons - more 
PBs than transistors/ICs -a figure not in- 
tended to be off-putting as most of them are 
used infrequently and labelled so that they 
are self explanatory. 

The top row sets the programmable time 
and the three operation times outlined ear- 
lier. The TIME SET button is to the right 
and when pressed while turning the tuning 
knob it allows time to be set. This dual func- 
tion of the tuning knob is unique. 

The next row of buttons selects AIR, FM 
or AM and then mode controls such as 

SYNC, USB, LSB/CW together with the 
two bandwidth controls WIDE/NARROW. 
(I will have something to say about SYNC 
later as it is a detector or mode that is not 
currently available on even more expensive 
communication receivers.) 

Scan stop -start buttons are to the left al- 
though for most people, major activity will 
centre on the 32 pushbuttons in the centre 
of the panel which serve as frequency 
memories and band selectors. These push- 
buttons/keys are 'dual function'. All func- 
tions can be activated by the keyboard; di- 
rect tuning can be done by the small key- 
board to the right of the memory keyboard 
buttons. 

One annoying feature is the lack of 
squelch or audio muting when manually 
tuning the air band. The background noise 
is aggravating but if the receiver is set to 
SCAN the airband, audio muting is acti- 
vated and the distraction of the background 
noise is eliminated. 

Reception 
Using the built in telescoping whip, sensi- 

tivity was more than adequate for local lis- 
tening to the entertainment programmes. 

Tuning by means of the keyboard or 
manually (direct entry) was simple and ef- 
fortless, but with the limitations on tuning 
rate expressed earlier; nevertheless, ade- 
quate for the casual listener. 

The signal strength indicator consists of 
10 small LED 'pin heads' which progres- 
sively light up as signal strength increases. 

, h..lww 
sI c 

F gure 1. Area of greatest interference. When 
in SYNC, tune USB of Fc2 If you want to listen 
to this signal. Tune LSB of Fc1 if this is the 
signal of Interest. Assume that there are no 
other signals adjacent to either Fc1 or Fc2. 

The same LEDs are used too for indicating 
the state of the battery supply. 

Using an external antenna, signal pickup 
was vastly improved. Sensitivity and general 
performance was more than adequate for a 

receiver of this type. I should caution 
against using coaxial cable feed line if you 
are planning to use an external antenna of 
indiscriminate length. Coax cable is fine if 
matched to the antenna for a specific nar- 
row frequency range or for coupling from 
an antenna tuner if you decide to be serious. 
If used as lead-in from a long wire with its 
high impedance, the capacitance between 
the conductors will shunt or attenuate the 
radio frequency energy and give the impres- 
sion that the receiver is insensitive. 

If you are primarily interested in airband, 
arrange for a ground plane or discone type 
of antenna by all means, but don't expect it 
to be efficient on shortwave or commercial 
broadcast. The converse is also true: a 

long wire will not be particularly good for 
airband or FM unless you are within the 
metropolitan areas of capital cities. 

Synchronous detection 
One of the problems with AM reception, 

especially relevant to the DX listener on 
either shortwave or commercial broadcast is 

living with fading distortion and interfer- 
ence from other stations. 

Fading distortion in normal diode detec- 
tors is caused by the received carrier being 
attenuated by propagation effects and resul- 
ing in over modulation, and hence, distor- 
tion. It may also happen that phase rever- 
sals during passage to and from the ionos- 
phere may reduce the carrier to zero and as 

everyone knows, you can't have a useful de- 
tector for AM without a 'carrier'. No carri- 
er, no audio: too little carrier gives distorted 
audio. 

The second problem is interference, and 
despite filters, the double sideband trans- 
mission of AM stations means that you will 
hear annoying interference beats from adja- 
cent stations if they are close to one side - 
band and/or stronger than the station you 
wish to hear. 

Both these problems can be overcome to 
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tll; Ilii 
Local oscillator antenna radiation. Reference 
level -40 dBm; vertical 10 dB/div; centre 
500 MHz, 100 MHz/div; 100 kHz resolution. 
Highest level at 700 MHz (-48 dBm). 

1' 

Local oscillator Injection at 100 MHz. Vertical 
reference -50 dBm, 10 dB/div; horizontal 
5 kHz/div; 100 Hz resolution 10 Hz VF. Note 
freedom from spurs and low noise close to 
oscillator frequency. This helps to produce a 
good reciprocal mixing figure and clean signals 
when using the synchronous detector. 

a large extent with synchronous detection, 
which works like this. A carrier frequency is 
introduced, or synthesised in the receiver 
with no level variation and synchronised 
with the original carrier. With no carrier to 
fluctuate when the signal fades, there is no 
fading distortion. Any interference can be 
minimised too, as it is possible to tune each 
sideband independently. Any interference 
on the one sideband will be well down in 
amplitude. 

We had to devise our own test for this 
type of detector feature in the Sony. What 
we did was to use two signal generators, one 
modulated with 1 kHz at 30% and the other 
signal generator 2 kHz away and modulated 
with 400 Hz, 30%. With the receiver on 
synchronous detection and tuned to the 
upper sideband of Fc2, or the lower side - 
band of Fcl there was a 20 dB reduction in 
the unwanted tone (see Figure 1). Aurally, 
it was just a slight nuisance in the back- 
ground. On the other hand, on going back 
to 'ordinary' AM, it was difficult to tune 
either carrier and the tone sidebands were 
indistinguishable. 

The Sony gave a good account of itself 
with AM and those interested in shortwave 
DXing would find that pushing the SYNC 
button helps a lot. One of two small LEDs 

SENSITIVITY: 
Mode SSB for 10 dB S+N. 

N 

Frequency of test 14.1 MHz 
Test figure -119 dBm. 
AM 
Test figure -109 dBm using narrow filter. 
Test figure -106 dam using wide filter. 
Using synchronous detector, the test figures 
were about the same, although there was a 
slight increase in background noise. The 
sensitivity figures were quite good overall and 
there was little variation from one end of the 
tuning range to the other. 

AIRBAND: 
The sensitivity was worst when on this band 
and we could only manage -98 dBm at 
122 MHz for 12 dB SINAD. This is not 
particularly good but airband listening is done 
on a local basis and aircraft at high altitude 
have no trouble making themselves heard. 

FM BAND: 
We used 45 kHz deviation at 1 kHz and for a 
12 dB SINAD the sensitivity was -111 dBm at 
100 MHz. This is perfectly satisfactory. 

MDS (Minimum discernible signal): 
The figures show the following: 
SSB at 14.1 MHz is -131 dBm 
AM at 14.1 MHz is-134dBm 
FM at 100 MHz Is-114dBm 
Airband 122 MHz is -117 dBm 
On the broadcast band at 1000 kHz and using 
the narrow filter, our MDS level was 
-108 dBm. 

SIGNAL ('S') METER INDICATOR: 
As mentioned in the text, a 10 LED 'pin head' 
progressively illuminates according to signal 
strength. The first LED illuminates at around 
-110 dBm with number 10 lit up at -80 dBm. 

AUDIO RESPONSE: 
For AM with 30% modulation and using the 
three positions of the tone switch, NEWS, LOW 
and HIGH, we have the following at the -3 dB 

points, measured at earphone socket: 
NEWS LOW HIGH 

Upper 1.5 kHz 1.6 kHz 1.8 kHz 
Lower 190 Hz 83 Hz 83 Hz 

Roll of 40 dB octave. 
For FM 50 kHz deviation at -3 dB points: 

NEWS LOW HIGH 
Upper 1.5 kHz 1.7 kHz 10 kHz 
Lower 90 Hz 22 Hz 25 Hz 

The response for FM in high was only 1 dB 
down at 10 kHz - very good for recording. 

INPUT IMPEDANCE: 
AM/SSB high Impedance 
AIR high impedance 
FM 100 ohms at 100 MHz 

RECIPROCAL MIXING at 10 kHz: 
Our figure of 148 dB per Hz is quite good. The 
local oscillator appears to have good 'close M' 
characteristics without high noise sidebands. 

BLOCKING DYNAMIC RANGE: 
Measured with 20 kHz separation at 14.1 MHz 
we got a figure of 90 dB. With 10 kHz 
separation, our figure was 78 dB. Not 
particularly good, but then this is not a 
communication receiver. 

THIRD ORDER IMD DR: 
With 20 kHz separation and at test frequencies 
of 14.1 and 14.12 MHz the IMD DR (3rd order) 
was 85 dB. 

IMAGE REJECTION: 
These figures were 30 dB for FM, 69 dB for 
airband and 83.6 dB for AM. They are quite 
good for airband and AM but poor if FM was a 
communication band. 

SPURIOUS SIGNALS: 
Looked at on the antenna socket, spurious 
signals extending up to 700 MHz were seen 
with worst level at this frequency of -48 dBm 
which is 1 mV. On airband and AM maximum 
level was -55 dBm at around 55 MHz. Most of 
this came from the local oscillator. 

illuminates to show which sideband has 
been tuned. 

From a marketing and indeed operational 
point of view, the provision of optimum 
AM detection is a decided plus. I have no 
idea of how many listeners there are who 
would appreciate the benefit that synchro- 
nous detection gives. Suffice it to say that 
receivers for serious DXers on shortwave 
bands should have it. 

Evaluation 
As a 'class 3 receiver', per earlier discus- 

sion, the Sony is an admirable performer. It 
will receive all signals in the commercial 
broadcast and SW bands that more expen- 
sive professional receivers do. Selectivity 
and tuning rates are not optimum, nor is ul- 
timate stability but then it does not have to 
perform to exacting professional require- 
ments. 

To my mind scanning functions are for 
shortwave and constitute the 'bells and 
whistles' of this receiver which endear 
themselves to the marketing department. 
The only concession I would make is that 
scanning the airband is a useful feature, 
however the dwell time is a little short as 
mentioned earlier. 

The tuning rate is a little sharp which 

does not always make it easy to tune in side - 
band. However, the greatest plus on this 
Sony is the synchronous detection. I spent 
some days in the country trying to listen to 
the broadcast band at night. Fading and het- 
erodyne whistles were a nuisance until the 
synchronous detector was activated. 

For people camping or boating and away 
from capital cities, SD on broadcast or 
popular SW bands is the real bonus and 
marketing can take full credit for this one. 

The serious listener can use the Sony ICF 
2001D as an auxiliary receiver; its size and 
performance will keep him or her in touch 
with events on the bands. For the newcomer 
to the world of DX listening, airband moni- 
toring or just bedside FM music, the Sony is 
an excellent choice. 

Last but not least is to mention the oper- 
ating and technical manuals (not supplied 
with the receiver). Both books are superb in 
the usual Sony way and troubleshooting for 
those familiar with PLL would be assisted 
by using the clear, well documented sche- 
matics. At an RRP of $569 the receiver is 
good SW listening value. For the person 
who has a comms receiver, this is just what 
you need to take away on that vacation. 

Peter Williams is director of Associated 
Calibration Laboratories, Melbourne. 
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LITHIUM BATTERIES 
from PLESSEY 

Components 

L 

High energy density (energy/weight ratio) 
Watt-hour/kg (AA cells bobbin type) 

:1 30 NI Cad 

BO Leclanchl 2rvMn02 

1100 A6641ene 2n-Mn02 

1100 2n14gO 

1300 Li -502 

1260 4-44n02 

1300 L.-Co0 

1420 L1 -50d 12 

Large operating temperature range 
(continuous discharge curve of LC6 under 500 ft load) 

O 200 400 600 800 1000 1200 Moue 

We 

WHY LITHIUM? 
A lithium battery is a battery using lithium as the 
anode material. Different cathode materials give rise 
to various specific characteristics, but all hermetical- 
ly sealed lithium cells have a number of features in 
common including: - long active shelf life (over 10 years) - high energy density (up to 10 times greater than 

Zn-C batteries) - large operating temperature range 

TYPES OF APPLICATION 
The three main types of application are as follows: 

Backup power sources for CMOS-RAM type 
memories; 
Continuous energy supply immediately following 
installation; 
Very long-term storage of the battery together 
with its associated equipment (during which time 
the battery is not operating), followed by a brief 
period of supplying energy (lasting from a few mil- 
liseconds to a few hours). 

HIGH ENERGY DENSITY 
Lithium, the lightest metal known, has the highest 
electrode potential of any metallic element with a 
theoretical electrochemical capacity of 3862 Ah/kg. 
So, if we compare energy/weight ratios (we could do 
the same thing with energy/volume ratios), we can 
see that the energy/weight ratio for Ni -cad is only 30 
Wh kg while it is nearly 14 times as much again for 
L-SOCl2 cells (AA size). (See figure 2). 

LARGE OPERATING TEMPERATURE RANGE 
The use of non -aqueous electrolytes gives lithium 
cells the ability to function over a wide temperature 
range. The electrolytes may be inorganic or organic. 

Compared with conventional batteries which pro- 
vide poor services below -10°C and above +40°C, 
lithium batteries are capable of operating at temper- 
atures as low as -55°C and as high as + 150°C. Fig 
3 shows the discharge curve of Li-CuO at different 
temperatures under a 500 ohm load, and we can ob- 
serve the good performance at + 150°C. 

Plessey components also supply an extenisive range 
of Nickel -Cadmium cells and batteries to suit all 
professional applications 

invite you to contact your local Plessey Components office to get all the facts 
for your individual requirements. 

Plessey Components Pty Ltd 

COn1 onents N.S.W. (02) 72 0133 VIC: (03) 320 4349 S.A.: (08) 42 6241 
p Christina Rd, 87-105 Racecourse Rd, 68 King William St, 

VILLAWOOD 2163 N. MELBOURNE 3051 KENT TOWN 5069 

PLESSEY 
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W t to be active in electronics? Then you need to know 
ething about active components. The world of active 

components and solid state is ever changing. Transistors and 
digkdés are the starting point, with lots more to come. 

1 

S LID TATE is the buzz expression of 
t time used to define any active elec- 
tr nic dev a ttuxí is not borne of valve tech - 
4¡ logy; an 'act}4e device is one that requires 

11, 

external/power source to enable its 
eration.,s7`he demise of the valve is now 

itirtually ibmplete and its successor, the 
transistq already faces considerable 
competition from -.the integrated circuit. 
Perhaps nowheré in recorded history has 
technology moved so quickly as in solid 
staté electropi6, making the study of this 
field exciting and challenging. 

A sl rting point 
In the same way as the steam vessel over- 

took the sailing ship, valve technology, de- 
veloped over 60 odd years, fell victim to the 

troduction of solid state. Smaller, more 
eliable and far more efficient, the inven- 

rton of the pn junction heralded a solid state 
equivalent for virtually every thermionic de- 
vice known, and provided many more possi- 
ble variations. 

The diode valve was invented in 1904 by 
J.A. Fleming with Lee de Forest adding a 

third element in 1906, resulting in the 
triode. Diodes are simply electronic devices 
that allow an electrical current to flow in 
only one direction, blocking the current 
should it try to reverse its direction. The 
triode, however, is a device capable of 
amplifying a voltage; its invention repre- 
sents the beginning of electronics as we 
know it today. Further development of the 
valve nevertheless continued over the de- 
cades, radio and television providing great 
stimulus to the valve industry. 

On the afternoon of 23 December 1947, 
however, Walter H. Brattain, John Bar- 
deen and William Shockley, from Bell Tele- 
phone Laboratories demonstrated the am- 

/ plifying action of the first transistor. Using 
/ semiconductor materials, this device has 

If spawned the vast array of components that 
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has enabled moon landings, hi-fi videos, 
computers, etc. 

The pn junction 
The first diodes used as detectors in radio 

receivers were, in fact, solid state. Referred 
to as point contact diodes, a fine wire (cat's 
whisker) was held against a point on the sur- 
face of a galena crystal (lead sulphide), to 
form a small pn junction. Point contact 
diodes are still manufactured in encapsu- 
lated form, and are used primarily in appli- 
cations employing low power at high fre- 
quencies, such as in radio receivers. How- 
ever, the majority of diodes in common use 
are of a more rugged construction, allowing 
higher currents and higher reverse voltages. 

As already mentioned, a diode is a device 
that permits current (a flow of electrons) to 
pass in one direction only. This property is 

fundamental to electronics and finds appli- 
cations in many areas of the field. Figure I 

illustrates what's behind the concept of a pn 
junction. Diodes are often called `semi- 
conductors', and are made of either silicon 
or germanium (which gives them different 
characteristics). A semiconductor material, 
as the name implies, is a material neither 
good at conducting nor resisting a flow of 
electrons. In diode manufacture the ma- 
terial is `doped' by adding an impurity that 
imparts a property to the otherwise benign 
semiconductor. Doping either adds `carri- 
ers' in the form of `free' electrons for the n 
negative material, or 'holes' for the p posi- 
tive type. 

This combination creates an effect at the 
junction of the two pieces of material which 
permits, in the case of the diode, unidirec- 
tional properties. One important character- 
istic of a pn junction is the value of the `bar- 
rier voltage' that needs to be overcome if 
conduction is to occur. This value is around 
0.5-0.7 volts for silicon devices, and 0.2-0.4 
volts for germanium. A study of the physics 

4l 

Peter Phillips 

of semiconductor devices is complex, and 
necessary only if a deep understanding is re- 
quired. Our concern is for the ,,effects, 
rather than the cause, but interested readers 
may like to pursue the matter by consulting 
textbooks on the subject. 

The pn junction is the basis of most solid 
state active devices. Transistors require a 

sandwich of three pieces of doped semicon- 
ductor to provide two junctions; other de- 
vices use one or three junctions. The result- 
ing component depends on the construc- 
tion, the degree of doping, the type of mat- 
erials used and the manner of using the end 
product. 

Semiconductor diodes 
The simplest semiconductor device is the 

diode with a single pn junction. Figure 2 
shows the identifying diode marks and cur- 
rent flow. As this diagram also shows, the 
two terminals are referred to as the anode 
and cathode. Current can flow if the anode 
is positive with respect to the cathode, in 
which case the diode is said to be 'forward 
biased'. Under these conditions the diode 
can be considered a closed switch, with a 
small voltage drop occurring across the 
diode. This voltage, as already mentioned, 
will be around 0.6 volts for the silicon 
diode, and about 0.2 volts for germanium. 
Known as the forward voltage drop, this 
voltage is relatively independent of the 
value of the current, but is affected by tem- 
perature: for each °C rise the voltage falls 
by 25 mV. 

Reversing the battery to give 'reverse 
bias' causes the diode to behave as an open 
switch, with a very small leakage current 
flowing. As germanium diodes exhibit 
higher reverse leakage currents, particularly 
at higher temperatures, silicon devices are 
preferred and are the most common types. 
Obviously there is a limit to the value of 
voltage the diode can withstand when it is 
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DOPED 

RAS 'FREE' ELECTRONS 

DOPED 

HAS HOLES' 

DEPLETION REGION 

N 

JUNCTION 

Figure 1. The pn junction: the doping process 
does not impart an electrical charge to the 
material; that is, If you measured it with a 

voltmeter no voltage would register. Rather, 
doping imparts carriers. The concentration of 
these carriers (holes and electrons) in the 
depletion region creates a barrier voltage of 
around 0.6 V for silicon and 0.2 V for 
germanium which must be overcome before 
the device can conduct. 

reverse biased, and all diodes are given a 

rating, known as the peak inverse voltage 
rating (PIP). This rating is one of the most 
important characteristics to be aware of; the 
other is the value of forward current the de- 
vice can handle. 

Special very high frequency diodes differ 
from the diodes discussed so far, and should 
be specially chosen in accordance with the 
circuit specifications. However, most appli- 
cations use the common types and a knowl- 
edge of their characteristics is necessary to 
bring about the correct selection of a diode 
for a given purpose. 

Signal diodes 
Diodes can be generally grouped as either 

power or signal devices; signal diodes are 
usually much smaller physically than their 
power counterpart. Signal diodes are used 
extensively in digital circuits, where the 'bi- 
nary' closed -open switch concept is basic. In 
analogue circuitry applications, such as am- 
plifiers, radios, audio processors, etc, signal 
diodes are used for signal processing, clip- 
ping, signal switching, and a host of other 
purposes. 

A very commonly used signal diode is the 
1N4148 (the 1N914 is a near equivalent). 
Rated at 200 mA, (75 mA for the 1N914), 
75 volt PIV, these diodes are classed as 
switching diodes, meaning that their switch- 
ing speed from open to closed is very fast 
(around 4 nanoseconds). Other types often 
encountered include the 0A200 and 
0A202. These general purpose signal 
diodes can be used in non -switching applica- 
tions such as low power signal rectifiers, or 
where high switching speed is not critical. 
The 0A202 features a PIV of 150 volts and 
a forward current of 160 mA; it is fre- 
quently found in small signal applications. 

A more specialised application is radio 
signal 'detection'. The purpose of the detec- 
tor (or demodulator) is to separate the intel- 

DIODE SYMBOL 

CATHODE ' ANODE 

ACTUAL DIODE 

COMMON IDENTIFICATION 
METHOD 

SWITCH CLOSED 

FORWARD BIAS - DIODE CONDUCTION 

REVERSE BIAS - DIODE OFF 

Figure 2. Diodes showing 'conventional current' flow, from positive to negative. A diode only conducts 
when the anode Is positive with respect to the cathode. 

ligence from the carrier frequency used by a 

transmitter to send the information. Be- 
cause the frequencies involved are usually 
high, special detector diodes using the 
point -contact construction are employed. A 
typical detector diode is the 0A90; its 
higher voltage counterpart is the 0A91. 

Another special signal diode is the 
0A202, which is not used as a diode, but 
rather as a 'capacitor' capable of being 
varied by a reverse bias. This type of diode 
is known as a varactor or vari-cap diode and 
finds its application in TV and FM tuners. 

All these diodes are cheap, at prices 
around 5 cents to 50 cents each and are 
available from most parts suppliers. They 
cover most small signal applications. 

Power diodes 
A power diode is required to pass high 

values of current, for example in a power 
supply. Other uses include protection (eg, 
across a coil to limit the back-emf created at 
switch -off), special uses in TV receivers 
(scan circuitry), current switching applica- 
tions in power control circuitry and so on. 
These diodes come in a range of package 
styles; stud mounted types for heatsink 
mounting, bridge assemblies and axial lead 
styles are the most common. 

For general purpose power supplies in- 
volving less than 1 amp of load current, the 
1N4000 series is often used. Table 1 shows 
how the PIV rating varies with the type 
number. There is very little price difference 
between each type; the 1N4007 represents a 

good general purpose power diode to keep 
on hand. For currents up to 3 amps the 
1N5400 series is useful. The PIV ratings are 
shown in Table 2 for each type number. For 
higher currents, such as in a battery char- 
ger, the choice is restricted to either stud 
mount diodes or a power bridge. 

In some switching applications it is imper- 
ative to select the right diode. In high speed 

A range of bridge rectifiers is available. 

switching circuits such as in switching regu- 
lators or the scan circuitry of a TV receiver, 
the switching speed as well as the power 
capabilities of the diode must be consid- 
ered. It is good practice to replace a faulty 
diode with one of the same type, or with an 
equivalent or better one. A typical fast -re- 
covery diode for these applications is the 
BYX71-600R (PIV 600 volt, forward cur- 
rent 7 amps). 

Power diode bridges are manufactured in 
various package styles. A bridge rectifier ís 

one incorporating four diodes, intercon- 
nected to allow two diodes to be conduc- 
ting while the other two are off, and vice 
versa. Figure 3 shows a bridge diode recti- 
fier circuit. Most power supplies use this 
configuration of diodes in conjunction with 
the ac input to produce a dc output voltage. 
A very common 1 amp bridge is the WO 
series bridge; the WO -4 is a 400 volt PIV 
device and the WO -8 is a PIV of 800 volts. 
For higher currents, the PB40, rated at 25 
amps, 400 volts can be used; the MB series 
rates at 1.6 amps and the PA series handles 
8 amps. 

The Schottky diode is another power 
diode which features a high switching speed 
and a low forward voltage drop. Forward 
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voltage drop in ordinary diodes becomes a 

problem when high currents are being 
passed or when the initial input voltage is 
small. At high currents (greater than l 
amp), voltage drop across a power diode 
can exceed 1 volt, whereas with the Schot- 
tky diode, voltage drops only reach 0.4-0.6 
volts during conduction. Thus the power 
losses in the diode are reduced, as are the 
voltage drops. 

In most diode applications it is sufficient 
to select a diode based on the required 
value of forward current, the PIV the diode 
must withstand and the switching speed re- 
quirements. Care must be taken to provide 
heatsinking if the diode's temperature ex- 
ceeds that which allows the 'touch test', as 
the ratings for the diode are generally for 
25°C. (A 'touch test' is passed if the finger 
can remain on the case of the device being 
touched!) Good design practice dictates 
using components the ratings of which ex- 
ceed those required by as much as 100%. 

Bipolar transistors 
The transistor, essentially a simple de- 

vice, has so many applications that it makes 
electronics seem terribly complicated. Fig- 
ure 4 shows the electrical symbol for the 
transistor, its construction and principle of 
operation. Two symbols are necessary, as 

transistors are made in two basic arrange- 
ments, known as the npn and pnp types. 
The difference in the symbol is merely the 
direction of the arrow. The three terminals 
are referred to as the base, emitter and col- 
lector. The difference between the npn and 
pnp is the direction of the currents flowing 
in the transistor. 

Table 1. List of PIV ratings for the IN4000 
series 1 amp power diodes. 

Type Number PIV 

IN4001 50 V 

IN4002 100 V 

IN4003 200 V 

IN4004 400 V 

IN4005 600 V 

IN4006 800 V 

IN4007 1000 V 

Table 2. List of PIV ratings for the IN5400 
series 3 amp power diodes. 

Type Number PIV 

IN5401 100 V 

IN5402 200 V 

IN5404 400 V 

IN5406 600 V 

IN5408 1000 V 

Before dealing with the transistor, it's 
worth considering just what the direction of 
an electrical current is. Before the advent of 
atomic physics, the nature of an electrical 
current was unknown, and it was assumed 
that it flowed from positive to negative. 
When it was discovered that a current con- 
sisted of a large number of electrons flowing 
(at the speed of light) through the conduc- 
tor, people realised that the previous theory 
had 'got it wrong'. By this time many text 
books and learning institutions were en- 
trenched with the original belief, and the 
legacy we have today is confusion. 

Reference is now made to 'conventional 
current' and 'electron flow'. The direction 
of ̀ conventional current' is said to flow from 
positive to negative, when actually electrons 
travel from negative to positive. Although 
referring to the same thing, the differentia- 
tion is made to allow compatibility with 
standards derived from years before. The 
electrical symbols used for solid state de- 
vices usually have an arrow of some sort; 
this arrow points in the direction 'conven- 
tional current' will flow. The direction of 
the current is not usually important, but it 
helps to understand the polarity of the re- 
quired voltage. We will use the 'conven- 
tional currrent' concept, suggesting the 
arrow points in the current's direction, 
when really the arrow's tip will be negative 
compared to the other end. 

As Figure 4 illustrates, the principle of a 

transistor is simply one whereby a small cur- 
rent flowing between the base and emitter 
controls a larger collector -emitter current. 
The ratio of the collector -emitter current 
(le) to base -emitter current (Ib) is a measure 

Small signal diodes. 

.4 - 

Schottky barrier diodes. 

Figure 3. Circuit diagram of a bridge rectifier. 

of the transistor's current gain, referred to 
as its p (sometimes known as HFE). In an 
amplifier, the input signal is used to vary the 
base current (Ib), which then varies, by a 

larger amount, the collector current (I,). 
This varying collector current, when passed 
through a resistor produces a varying volt- 
age that is an amplified replica of the input. 

Other uses for transistors include switch- 
ing a high collector current by switching the 
much lower base current, or controlling the 
value of a collector current using the base 
current. The collector current would also 
flow through a load in these examples, and 
allows a low power signal to control a high 
power load. How all the various circuits 
work is beyond the scope of this series, our 
main concern being how to choose a transis- 
tor for a given application. 

Transistor packages 
Any semiconductor device comes to the 

public housed in various types of package. 
These range from small plastic packages, 
eg, TO -92, to metal constructions such as 
the TO -3 package. Transistors are no ex- 
ception. 

When replacing a transistor, it is usually 
necessary for the replacement to have the 
same package outline. When selecting a 

package outline for a design, considerations 
need to be given to the power dissipation re - 

Various sized power diodes. 
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PNP 

TRANSISTOR SYMBOLS 

COLLECTOR CURRENT Ic 

MPH 

MPH PNP 

TRANSISTOR CONSTRUCTION 

PNP 

Figure 4. The principle of transistor operation whereby le controls lc, with in being much smaller than 
ic VBE = 0.6 V for silicon; 0.2 V for germanium. 

quired. The TO -3 outline is designed to 
mount directly on to a heatsink, and can 
often handle a very high power (50 to 100 
watts). The TO -220, TO -126, TO -202 et al 
can be directly mounted on the pcb; a heat - 
sink is attached to the package as required. 

The lead configuration (b, c, e) is not 
standard for particular packages so it is nec- 
essary to refer to manufacturers' data to 
determine lead identification. For example 
the TO -92 comes in three different varia- 
tions as described in Figure 5. 

Generally the metal part of a transistor's 
case is connected to the collector, allowing 
the most efficient dissipation of the gener- 
ated heat. When mounting a transistor this 
usually requires insulating the transistor's 
body from the heatsink. An all -plastic pack- 
age, such as the TO -92 or SOT -30 is con- 
fined to low power transistors. Other popu- 
lar packages include the TOP -3, TO -66, 
TO -18 and SOT -25 (two variations). Most 
transistor packages have three leads, how- 
ever some such as the TO -72 have an extra 
lead which is connected to the metal of the 
package. This extra lead can be connected 
to ground to allow shielding of the actual 
transistor pellet, often necessary in high fre- 
quency applications. 

Transistor voltage ratings 
Like the diode, a transistor can withstand 

certain values of voltage beyond which it 
breaks down. Transistor voltage ratings 
refer to the maximum forward voltage the 
device can withstand. The forward voltage 
for a diode is the barrier voltage, but a tran- 
sistor operates differently, and requires dif- 
ferent ratings. 

Abbreviated transistor data generally 
gives a Va0 value, which means the maxi- 
mum forward voltage that can be applied 
across the collector -emitter terminals, with 
the base not connected to anything (open 
circuit). Having the base open circuit is the 
worst case situation, hence this voltage rat- 
ing is usually improved when the base cir- 
cuit is considered. The Vero value can range 
from 10 volts to 2 kV, and is an important 

parameter to know. If a circuit operates 
from, say, 50 volts supply, then a transistor 
with a Vero exceeding 60 or 70 volts may be 
required. 

Reversing the polarity of this voltage will 
usually cause the transistor to break down, 
as most smaller transistors conduct between 
collector and emitter at reverse voltages as 
low as 6 volts. Normally most applications 
make this polarity reversal impossible, with 
protection devices otherwise included if 

necessary. However, if a transistor is inad- 
vertently connected with its collector and 
emitter terminals reversed, or the power 
supply terminals are accidentally swapped 
around, the demise of the transistor is 

likely. 
The forward voltage drop across the base 

emitter terminals is (like the diode) around 
0.6 volts for silicon and 0.2 volts for ger- 
manium; silicon transistors are by far the 
most common. If the polarity of Vbe is 

changed, reverse conduction usually occurs 
at voltages of 5 volts or more. This condi- 
tion should be avoided or steps taken to 
limit this reverse current to a very small 
value. Sometimes the maximum forward 
voltage rating between the collector and 
base is given; it is usually higher than V. 

Data for some of the more common tran- 
sistors is given in the accompanying table. 
Figure 6 gives an explanation of the voltages 
being referred to. The polarities of these 
voltages are shown for the npn and pnp 
transistors. 

Reading transistor data 
sheets 

There are countless numbers of transistor 
types. (Obscure varieties often appear in 
cheap imported items of domestic equip- 
ment.) Books are published that aspire to 
give data on every registered transistor; 
such a book is valuable if you intend getting 
into servicing. 

Selection of a type of transistor is not 
critical, and a near match to what you want 
may be all that is required. Some specialised 
circuits, however, will demand a transistor 
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70.1 
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Figure 5. Typical semiconductor outlines or 
packages. 

that is a direct replacement; such instances 
are often noted on the circuit diagram. This 
situation occurs in many high frequency ap- 
plications, in TV scan circuits, switching 
regulators, high voltage power supplies, and 
so on. When in doubt, aim for either a di- 
rect replacement or one that has better 
characteristics on all points. 

Replacing an otherwise unobtainable 
transistor requires matching the original on 
seven basic specifications. As already men- 
tioned, the package outline should be the 
same, although small signal transistors of 
differing lead configurations can often be 
accommodated on the pcb by judicious lead 
rearranging. The next parameter is the pol- 
arity of the transistor, which must be the 
same as the original. Also, the semiconduc- 
tor material should match, a point to watch 
when repairing relatively old equipment. 
Transistor data usually identify the polari- 
ty/semiconductor material by terms such as 
NS for npn/silicon, or PG for pnp/germani- 
urn. The package outline to refer to for lead 
identification will be listed, with these case 
outlines usually being presented at the end 
of the book. 

The voltage ratings of the replacement 
transistor should equal or exceed the origi- 
nal. If data on the transistor being replaced 
is unavailable, appropriate ratings can often 
be determined knowing the operating volt- 
ages of the circuit. Exercise caution here if 
the circuit involves inductors, as high volt- 
ages can occur that are not readily measur- 
able. 

The current rating for a transistor is usu- 
ally given as the maximum collector current 
the device can handle. The size of the de- 
vice gives a guide, but is not a reliable indi- 
cator in that current ratings for a given 
package outline can vary enormously. Most 
small signal transistors are operated below 
their maximum current rating, allowing 
some flexibility in the selection of a replace- 
ment. Power devices should be replaced 
with devices that equal or exceed the cur- 
rent rating of the original, to allow for peak 
current values that may not be accounted 
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for by casual observation or measurement. 
The fifth parameter of concern is the cur- 

rent gain of the transistor. Manufacturers 
usually list this value (or possible range of 
values) under the heading G3, hfe, or HFE 
and give a collector current for which this 
value is specified. The replacement should 
have a current gain equal to or higher than 
the old transistor. Some multimeters can 
measure current gain, although the collec- 
tor current supplied by the meter may be 
different from that listed in the data sheet. 
This type of measurement is useful in com- 
paring 13 values to obtain the highest from 
the stock on hand. 

Power ratings of transistors are usually 
given assuming a case temperature of 25°C. 
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Figure 6. The names and polarities of normal 
operating voltages across transistors. VBE is 
normally 0.6 V for a silicon transistor. Viceo is 
the maximum value of VcE that can be safely 
applied across the transistor. Reversing the 
polarity of VcE or VBE will often cause 
conduction in the reverse direction at voltages 
of about 5 V to 10 V. 

As this condition is difficult to meet, this 
rating is an absolute maximum, not nor- 
mally attainable. Equalling, or exceeding 
the power rating specification when replac- 
ing a transistor is essential, particularly 
where any power dissipation is involved. 

The final characteristic to be considered 
is the frequency handling capability of the 
device. Generally listed under the heading 
fT, this value is the frequency at which the 
current gain of the device falls to unity. 
Thus, a value of 300 MHz may mean that 
the transistor is really only usable up to 10 
or 20 MHz unless a current gain of unity is 
acceptable. 

Selecting a transistor for a circuit under 
development requires interpreting the 

manufacturer's data to get the device that 
matches your requirements. Beginning hob- 
byists may feel a little daunted about this, as 
data sheets are usually written in a very 
technical manner. However, it is important 
to carefully select the device to ensure the 
performance you want. It might be a good 
idea to retain and consult the Data Supple- 
ment which in scheduled for the January 
issue of Eli. As a final caution, some tran- 
sistors incorporate added components 
within the case. The Darlington pair config- 
uration is one such example, in which two 
interconnected transistors are present 
within the otherwise normal looking pack- 
age. Specialised devices may also include a 
diode across the collector -emitter terminals 
built into the constructión. However, most 
applications are straightforward, and if you 
keep to the more basic circuits, using tran- 
sistors will involve no major hassles. 

Transistors come In various packages. Shown here are (top, from left to right) a TO -3, SOT -93, 
T0-220,10-202, TO -126; (bottom, from left to right) TO -72, TO -168, TO -92, TO -92 and T0-39. 

BIPOLAR TRANSISTORS Data on some common transistors. (Courtesy Dick Smith Electronics.) 

TYPE CASE POL 
MAT Vice Vcb IC mA Vices @ IC Hfe @ IC mA 

MHz 
Ft @ 

IC 
mA 

Ptot 
mW USE COMPARABLE TYPES 

BC107 TO -18 NS 45 50 100 0.2 10 110.450 2 300 10 300 S.S. Amp. BC207. BC147. BC182 
BC108 10-18 NS 20 30 100 0.2 10 110-800 2 300 10 300 S.S. Amp. 8C208. BC148. 8C183 
80109 TO -18 NS 20 30 100 0.2 10 200-800 2 300 10 300 Low Nome S.S. Amp. BC209, BC149, BC184 
BC109C TO -18 NS 20 30 100 0.2 10 420.800 2 300 10 300 Low Norse High Gun BC209C, BC184C. 8C149C 
BC157 SOT -25 PS 45 50 100 0.25 10 75-260 2 150 10 300 S.S. Amp. BC177. BC307, BC212 
BC158 SOT -25 PS 25 30 100 0.25 10 75-500 2 150 10 300 S.S. Amp. BC178. BC308, BC213 
BC159 SOT -25 PS 20 25 100 0.25 10 125-500 2 150 10 300 S S. Amp BC1 79. BC309. BC214 
BC177 TO -18 PS 45 50 100 0.25 10 75-260 2 150 10 300 S S Amp. BC157, BC307, BC212 
BC178 10.18 PS 25 30 100 0.25 10 75-500 2 150 10 300 SS. Amp 6C158. BC308. 8C213 
BC179 TO -18 PS 20 25 100 0.25 10 125-500 2 150 10 300 S.S. Amp 8C159. 8C309. BC124 
BC182(L) SOT -30 NS 50 60 200 0.25 10 100-480 2 150 10 300 S.S Amp BC107. BC207. 8C147 

(T0-92/74) 
BCI83(L) SOT -30 NS 30 45 200 0.25 10 100-850 2 150 10 300 S S. Amp. BC108, BC208. BC148 

(T0.92/74) 
BC184(L) SOT -30 NS 30 45 200 0.25 10 250-850 2 150 10 300 Low Norse High Gain 8C109, 8C209. BC149 
BC546 TO -92 (VAR) NS 80 80 100 0.6 100 125-500 2 300 10 500 S.S. Amp 
BC547 TO-92(VAR) NS 45 50 100 0.6 100 110.800 2 300 10 500 S S Amp BCI07. BC207. BC147 
BC548 TO-92 (VAR( NS 30 30 100 06 100 110-800 2 300 10 500 S.S Amp. BC108. 8C208. BC148 BC549 TO.92(VAR) NS 30 30 100 0.6 100 200.800 2 300 10 500 Low Norse Small Sig 8C109, BC209, BC149 
BC549C TO-92(VAR) NS 30 30 100 06 100 420-800 2 300 10 500 Low Noise High Gam BC109C. BC149C 
BC556 T0-92 (VAR) PS 80 80 100 0.65 100 75-500 2 150 10 500 S S Amp 
BC557 TO -92 (VAR) PS 45 50 100 110-330 2 150 500 G P. Small Sig BC157. 05557 BC558 T0.92 (VAR) PS 30 30 100 75 2 150 500 G.P Small Sig BCI58. DS558 
BC559 T0.92lVARl PS 30 30 100 125-600 2 150 500 G P. Small Sig BC159 
BCY70 10-18 PS 40 50 200 05 50 50 10 250 50 350 G P BC212 
BCv71 10.18 PS 45 45 200 05 50 100.600 10 200 50 350 GP 8C212 
BCY72 10-18 PS 25 25 200 0.5 50 50 10 200 50 350 G P BC213 

BD137 TO -126 NS 60 60 to 0.5 500 40-160 150 250 500 8W G P. O/P BD139 
BD138 10.126 PS 60 60 IA 0 5 500 40-160 150 75 500 8W G.P 0/P 80140 
80139 10.126 NS 60 100 IA 0.5 500 40.160 150 250 500 8W G P 0/P 40409 
80140 10.126 PS 80 100 1A 0.5 500 40.160 150 75 500 8W G P 0/P 40410 
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MINI: MART -- 

FOR SALE: ETI-660 in good condition, 64 x 64 - 

bit display colour, 3K, heaps of software, etc. 
SNZ100 ono, Peter Ball (Auck) 836-1847 NZ. 

FOR SALE: PAST ISSUES of ETI. Full set Nov 
76 -May 79, most others to mid 1983. Also EA 
1978-1981. (02)634-1350 any time. 

FOR SALE: APPLE 2+ computer, with ADM 
printer. Software includes Flight Sim 2, Home 
a/c, PFS file and report. Phone (079)82-2910 
weekdays after 5 pm. 

FOR SALE: Two DAISP IDC plugs 55 each; 30 
BC556s 510; 30 BC639s 56; 70 IN4004s 54.50. 
Craig Dewick, 22 Coral Rd, Cronulla, NSW 2230. 

SHOPAROUND 

ETI-751: Miniature FM 
transmitter 
This project is short on components and 
shopping worries. None of the components 
could be easier to get hold of. If you need 
spoon feeding go to Dick Smith Electronics 
with the catalogue numbers given in the 
parts list (see article). 

ETI-696: RSC-Forth card 
extension 
This project comes as a kit from Energy 
Control, 73 Eric St, Goodna, QId 4300. You 
need the basic kit, which consists of the 
computer board, and the extra chip for the 
disk drive. The project requires a miscel- 
lany of parts (details in the parts lists) which 
are available from the corner electronics 
store. 

ETU -664: Hobbybot 
Robot 
Because the EPROM is proprietary infor- 
mation this project can only be purchased 
as a kit from Allan Branch, Corporate Re- 
search and Planning, 40 Grove Rd, Gle- 
norchy, Tas 7010. (002) 72-0629. Price is 
$337 including tax and freight. 

ETI-757: FAX/RTTY 
Decoder for the Cat 
There are no obscure parts in this project 
barring the MM5369 crystal divider. It can 
be obtained from DSE which, in any case, 
will be doing a kit for this one. 

Artwork 
For those making their own pc boards 

or front panels from the ground up, same 
size positive or negative transparencies are 
available from our 'Artwork Sales'. Please 
address requests for this service to: 

`ETI-xxx Artwork' 
ETI Magazine 
PO Box 227 
Waterloo 
NSW 2017. 

When ordering, make sure you specify 
positive or negative, according to the re - 

FOR SALE: DG750 S100 I/O board, 4 serial, 6 

parallel ports 5180. Ackerman Digital System 
S100 Promblaster, up to 256K EPROMs and EE- 
PROMs, fully software driven $190. (02)888- 
7624. 

FOR SALE: Bishops Graphics S100 Colour 
Graphics board, 640 x 200 RGB, 8 colours, 16K 
text buffer with type ahead, sound channel, 
software drivers. S450. (02)888-7624. 

FOR SALE: VZ200 Quality Software. ATC Lear- 
jet, EDASM, Word Processor, Panik, Ladder 
Challenge, Star Blaster, Defence Penetrator etc. 
Special offer! 21 programs S38 + 53 p&p. 
(02)982-5965. 

quirements of your photoresist. Your 
cheque or money order should be made 
payable to `ETI Artwork Sales'. Prices for 
this month's projects are: 
ETI-751 pc board $1.95 
ET1-664 pc board $8.72 
ETI-757 pc board $6.00 

front panel $5.17 
rear panel $5.17 

You might also care to know that al- 
most every pc board (and most front 
panels) ever published by ETI may be ob- 
tained from: 

All Electronic Components 
118 Lonsdale St 
Melbourne, Vic 3000 

RCS Radio 
651 Forest Rd 
Bexley, NSW 2207 

For pc boards produced in recent years, 
the following suppliers either keep stocks 
on hand or can supply to order: 

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 

FLUKE 20 SERIES 
ANALOG/DIGITAL 

MULTIMETERS FOR 

THE TOUGHEST 
ENVIRONMENTS 

_ 1111II, 

FLUKE 21 & 23 

Yellow case colour 

Analog/Digital display 

Touch Hold- function 123) 

0"Cto50 C operation 

OFF-' 

FLUKE 25 & 27 

Charcoal or yellow case 

colour 

Analog/Digital display 

Touch Hold'- function 

0 5°c S. 0 3°° basic accuracy 
15"C to 55°C operation 

100 uV to 1000V dc 

1 mV to 750V ac 

10 uA to 10A 1231. all fused 

10 uA to 320 mA (211.1 used 

Three-year warranty 

0.1°ó basic accuracy 

100 uy to 1000V ac and dc 

0.1 uA to 10A. all fused 

Relative (difference) 
mode 127) 

MIN/ MAX recording 
mode (27) 

Ruggedized. waterproof 
case 

Two-year warranty 

FROM THE WORLD LEADER 
IN DIGITAL MULTI METERS. 

FLUKE 
See the Fluke 20 series at leading electronics 
stores or contact us for data 

ELMEASCO 
Instruments Pty/. Ltd. 

NEW SOUTH WALES VICTORIA OUEENSLAND 
15 McDonald Street. 12 Maroondan Highway. Tel 1071 369 8688 

MORTLAKE RINGWOOD 
S. AUSTRALIA 

P 0 Box 30. CONCORD P 0 Box 823. RINGWOOD 
Tel 108 344 9000 

ll 736 2888 Tel 1nl879 2322 
l T 2137 T 

W. AUSTRALIA 031 

Telex AÁ25887 Telex AA30418 ELTENT Tel 1091481 1500 



he reat new 
offer from 
microbee 
The Full Story 
Microbee, the ideal Education and Home/Business 
Computer is solving problems every day. Now 
microbee has solved another problem, the 
'COMPUTER IN -A -BOOK' is now a Computer in a 
package. Read on and find out how you can have a 
whole ready to go computer package for one incredible 
price. 

CONTINENTS 

RESCUE 

r ...u.1 . bn 1 

THE INTERFACE OF 
TECHNOLOGY AND EDUCATION 

The 3.5 Inch Disk 
The COMPUTER IN -A -BOOK has the perfect low 
cost, highly reliable, disk drive system that enables 
expansion to meet your changing needs. It's also 
available with several options, but most of all, it's an 
economical way of achieving Disk Drive capability. 
Featuring, an economical 3.5 inch 400K high 
speed/high density drive which is very compact and 
expandable to two drives. 

The Offer 
This great package offer boasts all of the following 
equipment 

64K microbee. 
3.5 Inch Disk Drive. 
Monitor in either Amber or Green Screen. 
Full Documentation including a Manual in a binder 
which details all user requirements and operation. 
In addition to the manual, an exciting 
Demonstration Disk 'Bee Primer' is included. 

'Computer -In -A -Book' also features: 
Microworld Basic (Basic Language). 
Word Bee (Word Processing Software). 
CP/M (Operating System). 
Disk Catalogue - Keep a record of all your disks 
with this easy reference diskette. 

The Packaged Software 
The 'COMPUTER IN -A -BOOK' package offer 
doesn't stop yet. For NO extra cost you have the choice 
of one of these four great software packages: . 

The Games Package - Arcade Games Vol. 1 and 
Family Games Vol. 1 which consists of two disks, 
valued at $59.00 - Yours FREE! 

Arcade Games Volume I 

Robot Man 
Scrambler 
Viper 
Eureka 
Target 
Destroyer 
Hustle 

Family Games 

Australian Economy 
Concentration 
Chess 
Draughts Plus 

OR 
The Primáry Education Package which consists of 
'Learning Can Bee Fun With Words' and 'Learning 
Can Bee Fun With Numbers'. Also valued at $59.00 - Yours FREE! 

Learning Can Bee 
Fun With Words 

Rescue 
Frog Opposites 
Spelling Wars 
Alpha Sort 
Land of Lex 
Spelling Wars 2 
Alpha Sort 2 
Land ofLex2 

Learning Can Bee 

Fun With Numbers 

Maths Muncher 
AC Math 
Add Star 
Gorilla Maths 
T.N.T. 
Fraction Race 
Maths Race 
Square Targets 
Number Mine 

OR 
The Secondary Education Package which consists of 
'Bee Scientist' and 'Social Studies', valued at $59.00 - Yours FREE! 

Bee Scientist 
Intro to Millikans 
Millikans Experiment 
Kepper's Law 
Coulomb's Law 
Chemical Compounds 
Valency 
Elements and Symbols 
Vector Tutorial 
I J Vectors 

Social Studies 
Geograbee 
Histribee 
Aussiebee 

OR 
The Home Office Package which contains Business 
Graphic and Simply DB - Database on 2 Diskettes. 
Valued at $59.00 - Yours FREE! 

ALL THIS $995 
Finally, The Software Super Offer - for just an 
additional $133.00 you can take all four packages, 
representing a saving of $103.00. 



The Right Options 
Unlike other computers where you need to buy further 
equipment such as Disk Drive, maybe even an interface 
to link to the drive, microbee has it all - built in. 

But, microbee is not without its exciting options. Extras 
include Bee Modem. Connect your Bee with the rest of 
the world with this Telecom approved Modem that will 
convert your microbee into a Videotext Terminal. 
PRICED AT $189.50. 

The Viatel Option at $49.50 used in conjunction with 
the Bee Modem, will bring the world to you. Viatel 
puts you in touch with what s happening - News, 
Weather, Stock Market, Tele Banking Information and 
the new microbee service. 

The DPI00 Dot Matrix Printer is another microbee 
option at just $399.00. 

The swivel base adjusts for ease of use at just $24.50. 

The Package 
For this Fabulous 
All Inclusive Computer Package 
JUST $995.00 
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computer 
bee 

Designed and manufactured 
in Australia by w Microbee Systems limited 

PHONE ORDERS ACCEPTED 

Microbee Technology Centres 
N.S.W. 
1 Pattison Ave, Waitara 2077 
Phone (02) 487 2711 

2/956 Hunter Street, 
Newcastle West 2302 
Phone (049) 61 1090 

VIC 
50-52 Whitehorse Road, Deepdene 3103 
Phone (03) 817 1371 

W.A. 
141 Stirling H'way, Nedlands 6009 
Phone (09) 386 8289 

MOttflOR . 

SA. 
117-119 Gouger St, Adelaide 5000 
Phone (08) 212 3299 

QLD. 
455 Logan Rd, Stones Comer 4120 
Phone (07) 394 3688 

FACTORY 
Koala Crescent, West Gosford 2250 
Phone (043)24 2711 

Microbee Education 
Technology Centre 
Unit 2, Eden Park Estate 
31 Waterloo Road North Ryde 2113 

Phone (02) 888 9866 

Phone for the address of your nearest 
Microbee Dealer 

lc Swivel Base Extra 



TECHNOLOGY 

THE CHARGE AHEAD 
Developments in the battery have been sporadic since its 
invention in the 1800s. While it got off the ground, so to speak 
(and into spacecraft), its fundamental design has not really 
changed and similar constraints hold over design as they did 
decades ago. But while the battery is not charging ahead with 
developments, its sedately paced improvements are worth 
noting. 

THE STORAGE OF electrical power re- 
mains one of the greatest challenges to 
modern science. In spite of huge amounts of 
money being invested, countless optimistic 
statements and numerous false alarms, the 
path to simple, inexpensive mass storage of 
electricity is proving rocky. 

Some statistics illustrate the point. Since 
World War II the energy output from a typi- 
cal battery has improved by only 30 per 
cent. Compare that with the progress of 
miniaturisation of electronic components 
(1000%?), or any of the other physical sci- 
ences. In over 100 years the basic methods 
of cell construction have changed little. We 
have introduced a small range of new mat- 

erials, but they all do the same thing and 
follow the same pattern. 

Yet the number of applications that could 
benefit from small, cheap, portable sources 
of power multiplies daily, and advances in 
micro -electronics only make the situation 
more frustrating. In fact, it's not too much 
of an exaggeration to say that progress is 
being held up in many fields of electronics 
simply because power requirements make 
further miniaturisation worthless. Portable 
communications systems are a case in point. 
Portable computers another. 

Electric cars are in a field of their own. 
The disadvantages of our present way of 
powering private motor vehicles are obvi- 

Jon Fairall 

ous. As cities get bigger and more cars pack 
into a smaller area the problems get worse. 
Electric cars could solve a lot of those prob- 
lems. In spite of years of research the prob- 
lems remain intractable. 

History 
A potted battery history: In March 1800 

Alessandro Volta announced "construction 
of an apparatus of unfailing charge, of per- 
petual power". Up until that time, experi- 
mentation had all been done with static 
electricity, and electrical scientists were re- 
quired to be immune to both bangs and 
sparks. Progress was slow. 

With Volta's new apparatus, things quiet- 
ened down a little, and experimenters and 
mathematicians took over from the wild 
boys with the singed hair. In 1819 Oersted 
discovered that a relationship existed be- 
tween electricity and magnetism. In 1820 
Ampere discovered the law of current inter- 
action. The law due to Ohm came in 1827, 
to Faraday in 1831. 

The existence of cells led to a golden age 
of scientific discovery in electricity, but 
nothing of much practical benefit occurred 
until 1870 when the first electromagnetic 
generators came on to the market. For the 
first time electricity was both abundant and 
cheap. The benefits of a half century of re- 
search flowed through to the community, 
changing it beyond recognition. 

Batteries came back into their own in 
1912 in the US, when Henry Ford put one 
into a motor car to drive the starter motor. 
Structurally, the market for batteries has 
not changed much since then, for the needs 
of the motor industry still dominate the 
market. That's not to say that other impor- 
tant applications haven't opened up. In the 
1920s for instance, the emerging field of 
broadcasting made big use of batteries for 
powering radios. 

The battery market began to expand 
again in the 1950s, as transistors, integra- 
tion and home electronics brought power 
requirements down to a level that made bat- 
tery power practical. And then the battery 
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powered car was on everyone's mind. Un- 
fortunately, that's where it stayed. 

Physics 
So what was Volta's apparatus and what 

has happened to it since? Volta discovered 
that if he dipped two lumps of metal into a 

solution of acid, he could make a current 
flow along a wire connecting them. At the 
same time he noticed that a chemical reac- 
tion began between the metals and the solu- 
tion. Disconnect the wire and the reaction 
.stopped. He correctly deduced that he had 
discovered an electrochemical transducer, a 

device that would transfer chemical energy 
into electrical energy. 

The basic transducer unit we call a cell. It 
has a voltage dependent only on the nature 
of the chemical reaction going on inside it. 
A group of cells, connected in series to give 
a higher voltage, is called a battery. 

Volta's metal strips became known as 

electrodes, the solution as electrolyte. And 
while Volta used copper and zinc in his ex- 
periment it soon became apparent that 
there was a large number of metals that ex- 
hibited the same properties. (See Table 1.) 

How did it work? The chemical cell takes 
advantage of two complementary chemical 
processes: oxidation and reduction, known 
to the cognoscente as the redox reaction. At 
one electrode (called the negative elec- 
trode) the metal combines with a negative 
ion and is oxidised, ie, combined with an 
oxygen atom to form an oxide. At the other 
electrode the metal is reduced, ie, an oxy- 
gen atom is stripped away and a positive ion 
liberated. Typical chemical equations look 
like this: 

at the negative electrode: 
Zn+20H ZnO+H20+2e 

at the positive electrode: 
Ag2O+H20+2e 2Ag+20H 

The chemistry of the whole cell may be 
summarised by: 

Age 0+2n 2Ag+ZnO 
The elements are frequently different but 

all follow the same pattern typical of redox 
reactions; namely that oxygen is swapped 
between the elements. Actually, it doesn't 
even need to involve oxygen. The pattern is 

so familiar that a whole class of non -oxygen 
substances using reactions are called redox 
reactions. 

The critical point to notice about these 
reactions is that in order for them to be bal- 
anced, an electron must be emitted from 
one electrode and absorbed into the other. 
The way this is done is to allow the electrons 
to flow down a connector between the cells. 
This electron flow is a force capable of 
doing useful work. We call it electricity. 

Types 
Essentially all cells work in this way. 

However there are three divisions it is possi- 
ble to make in the types of cells. 

Primary 
Primary cells have a one-way reaction. 

The most familiar example is the ordinary 
'C' or 'D' cell you put in your torch or cam- 
era flash unit. This type of cell has under - 

TABLE 1. STANDARD ELECTRODE POTENTIALS 

Electrode Electrode Reaction E° (volts) 

(Acid Solutions) 

L'ULi+ Li+ + e 7-* Li -3.045 
K/K+ K+ + e r-> K -2.925 
Cs/Cs* Cs+ + e : Cs -2.923 
Ba/Ba++ Ba++ + 2e : Ba -2.90 
Ca/Ca++ Ca++ + 2e 7-> Ca -2.87 
Na/Na+ Na+ + e 7-> Na -2.714 
Mg/M++ Mg++ + 2e « Mg -2.37 
AVAI* AI'3 + 3e 7-* AI -1.66 
Zn2n++ Zn" + 2e Zn -0.763 
Fe/Fe++ Fe++ + 2e r-> Fe -0.440 
Cd/Cd+* Cd++ + 2e : Cd -0.403 
Sn/Sn++ Sn++ + 2e r-> Sn -0.136 
Pb/Pb++ Pb++ + 2e 7-2 Pb -0.126 
Fe/Fei3 Fe+3 + 3e Fe -0.036 
Pt/D2/D+ 2D+ + 2e D2 -0.0034 
Pt/H2/H+ 2H+ + 2e 4-2- H2 ZERO 
PVSn+2,Sn+' Sn+' + 2e 7-* Sni2 +0.15 
Pt/Cu+, Cu++ Cu++ + e r-> Cu+ +0.153 
Pt/S203 , S/06 S406 + 2e .- 2S203 +0.17 
Cu/Cu** Cu++ + 2e 7-> Cu +0.337 
PI/12/1- 12 + 2e 7-> 21- +0.5355 
PVFe(CN6)-4, Fe(CN)6'3 Fe(CN)6-3 + e r-> Fe(CN)e +0.69 
PVFe+2, Fe+3 Fe' + e í~-- Fea2 +0.771 
Ag/Ag+ Ag+ + e « Ag +0.7991 
Hg/Hg*+ Hg++ + 2e 7-* Hg +0.854 
Pt/Hg2++ Hg++ 21-1g++ + 2e 7->Hg2++ +0.92 
Pt/Br2/Br- Br2 + 2e 7-' 2Br- +1.0652 
PVMn02/Mn++, H+ Mn02 - 4H+ + 2e 7-* Mn++ + 2H20 +1.23 
PVCrf3,Cr207- , H+ Cr207" + 14H+ + 6e « 2Cr+3 + 7H2O +1.33 
PVCI2/CI- Cl2 + 2e :- 2CI- +1.3595 
PVCe+3, Ce" Ce+' + e 4~- Ce+3 +1.61 
PVCo+2, Co*3 C0+3 + e 4-2 Co+2 +1.82 
PVSO,", S206" S206" + 2 e .- 2SO4" +1.98 

(Basic Solutions) 

Pt/Ca/Ca(OH)2/0H- Ca(OH)2 + 2e 4 20H- + Ca -3.03 
PVH2P02-, HP03", OH- HP03" + 2e H2P02 + 30W -1.57 
Zn/ZnOZ , OW Zn02" + 2H2O + 2e Zn + 40H' -1.216 
PVS03, SO4", OW SO4" + H2O + 2e r S03" + 20H' -0.93 
PVH2/OH- 2H2O + 2e 7-* H2 + 20H- -0.828 
Ni/NI(OH)2/0H- Ni(OH)2 + 2e 7-* Ni + 20W -0.72 
Pb/PbCO3/CO3 PbCO3 + 2e1-2 Pn + CO3" -0.506 
Pt/OH-, H02- HO2- + H2O + 2e «- 30H- +0.88 

From: W.M. Latimer, Oxidation Potentials (New York, Prentice -Hall, 2nd ed, 1952) 

gone some major changes over the years. 
Exotic materials have been used to provide 
powerful combinations of current, voltage 
or capacity. However, economics, the old 
bottom line, ensures that carbon zinc re- 
mains the most popular choice for general 
applications. 

Carbon zinc 
This is one of the oldest cell types, often 

known as the Le Clanche cell after its dis- 
coverer. Typical construction consists of a 

zinc can with a carbon rod in the centre. A 
paste of magnesium dioxide is packed 
around the carbon rod, and separated from 
the zinc by a separator. The reaction eats 
the zinc and removes the oxygen from the 
manganese. As time goes by the internal 
resistance of the cell rises and it steadily 
loses working voltage. 

Alkaline 
This describes a family of cells that use al- 

kaline rather than acid electrolytes. They 
have a lower internal resistance than carbon 
zinc, and tolerate high current drain much 
better than the traditional cell. 

Lithium 
A generic term for cell types that use a 

lithium anode and a carbon cathode, with a 

variety of electrolytes. They feature a very 
high voltage (3.6 V) and exceptional shelf 
life. Some manufacturers claim that cap- 
acity drops by only 20 per cent after ten 
year's storage. Their main disadvantages 
are expense and the 'slow start' phenome- 
non. When the cell is not in use an oxide 
layer forms on the lithium, forming a dielec- 
tric layer. This inhibits the reaction of the 
cell. It's the reason that it lasts so long, but 
it also means the cell doesn't work very well 
until the oxide disappears. It is necessary to 
draw current from it for a few minutes be- 
fore this happens. One possibility is to place 
a small bleed resistor across the cell to keep 
a trickle of current, a few microamps, flow- 
ing. This is sufficient to stop the oxide 
forming. 

Silver oxide 
This cell has exceptional voltage perform- 

ance and energy density. The main prob- 
lem, as one would expect, is price. 

Secondary 
Secondary cells were the first type to be 

developed. The distinguishing feature is 
that the reaction that powers them is revers- 
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ible, ie, it is possible to pull electricity out of 
them and push it in. The reaction inside the 
cell just reverses itself. 

Lead acid 
For instance, in the standard secondary 

cell, the type used to power car starters, the 
electrodes are of lead and lead dioxide. The 
electrolyte is sulphuric acid. At the positive 
plate the lead dioxide is converted into lead 
sulphate and the acid turned into water. At 
the negative plate the lead is turned into 
lead sulphate and the acid turned to water. 
So over time both plates become more alike 
and the voltage between them drops. Also 
the acid becomes more and more diluted. 

Now if we force current back into the 
cell, precisely the opposite reaction occurs. 
The acid becomes more concentrated, and 
one plate turns into lead dioxide and the 
other into pure lead. 

NiCad 
The other really common rechargeable 

cell type is nickel -cadmium, the NiCad bat- 
tery. The positive plate is nickel. A com- 
mon electrolyte is cadmium hydroxide. 
These cells have been used for nearly fifty 
years in small power applications where re - 
chargeability is important. Modern NiCads 
are practically indestructible, with lifetimes 
measured in thousands of cyles. 

Fuel cells 
If the ordinary cell can be thought of as a 

device for turning chemical energy into 
electricity, the fuel cell is the ultimate trans- 
ducer. The idea is that it is possible to de- 
sign a primary cell in which some chemical 
is absorbed and turned into electricity. The 
limit on the capacity of such a cell is the 
amount of the necessary chemicals inside 
the cell. It could be made infinite if the 
chemical being consumed could be stored 
outside the cell and fed in as required. 

The first attempt at what we would con- 
sider a fuel cell was made by the English- 
man, Grove, in 1839. Modern interest 
began with the work of O.K. Dartian in 
1947 and research reached a peak in the 
1970s. There were some notable successes: 
Mercury, Gemini and Apollo spacecraft all 
used fuel cells. However, an economically 
viable unit has proven elusive. 

Some promising technologies: 

Hydrogen oxygen 
A typical fuel cell type reaction has hy- 

drogen being fed to one electrode, where it 
forms hydrogen ions in the presence of a 
catalyst. At the other electrode, oxygen is 
reacting with water to form negatively 
charged OH radicals. Both then combine in 
the electrolyte to form water. The electrons 
liberated at the negative electrode are ac- 
cepted back at the positive one. 

So the input is hydrogen and oxygen and 
the output is water and power. You can see 
why fuel cells are an attractive idea. 

One production variant, manufactured 
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A typical application of lithium cells: memory 
back-up. The cell Is soldered to the pcb and will 
last the lifetime of the unit. 

by GE and flown aboard the Gemini space- 
craft weighed 68 lb (31 kg) - ten cubic feet 
for every kilowatt. It delivered 23.3 to 
26.5 volts and produced a pint of water for 
every kilowatt hour. All electrodes were 
platinum. 

Metal air 
Another variation on this theme is the 

metal air battery, in which the positive elec- 
trode is oxygen. The first of these was de- 
veloped by Heise and Schumacher in 1932. 
It uses a porous carbon block, open to the 
air, as the positive electrode. 

Research 
So, what's going on? After all the hype, 

and in view of the importance of the prob- 
lem, why no radically new solutions? For a 
start, as people in the industry will hasten to 
assure you, a lot is going on. Numerous dif- 
ferent combinations of battery have been 
tried, new themes have been played on old 
fiddles, and the result has been slow but 
steady improvement in the quality of the 
batteries available. 

The biggest problem has been, and con- 
tinues to be, an economic one. It is very dif- 
ficult to design economic electrochemical 
transducers. For instance, during the seven- 
ties electric cars were produced that had 
performance figures from a single charge 
better than those from an equivalent car 
with a tank full of petrol. At the right price 
quite a proposition, you might think. The 
problem was that the batteries used silver 
electrodes. Take half the weight of yóur 
typical family sedan, multiply by the cost of 
silver, and add on a bit for bodywork and 
passenger comforts and you have some idea 
of why electric cars didn't make it on the 
world market. 

Researchers in the US even played 
around with the idea of using gold elec- 
trodes, which have better properties than 
silver. The economics boggle the mind. 

Fuel cells have also come up against the 
same types of difficulty. It turns out that the 
idea of replenishing the cell from outside is 
not quite as simple as might be supposed. 
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Figure 1. Cut -away of a lithium cell, courtesy' 
Technica. 

For a start, the types of reaction under con- 
sideration need a very stable controlled en- 
vironment, usually at elevated tempera- 
tures. Values above 2500°C are common for 
the best reactions. Secondly, it turns out 
that reactions are quite sensitive to the 
amounts of chemicals actually present, so 
complex control systems need to be built in 
that monitor the amounts of chemicals and 
arrange for addition or removal of chemi- 
cals from the cell. Thirdly, it turns out that 
although the inputs and outputs are very 
simple, the types of reaction we want will 
only work in the presence of dangerous 
and/or expensive catalysts. 

All these put limitations on the type of 
uses fuel cells can enjoy. Firstly they need 
expert care all the time. Secondly they need 
a controlled and predictable environment, 
thirdly, price must be no object and finally, 
weight must ,be considered. All of which 
leaves you with spacecraft and a few special 
military applications. Certainly they don't 
go in the family sedan. 

Nevertheless, all is not doom and gloom. 
There have been a number of interesting 



4.0 

3.5 

3.0 

2.5 

VOLTS 

2.0 

1.5 

1.0 

0.5 

ii 
1 

0.1 10 

IMMA MA.A 
MAI 1/1 ISM) 

i 
- saw 

LOrA IMrA 
p s ~ran R A.I 

(I 

HOURS 

I 

0 10' IO' 

Figure 2. Voltage over time for lithium cells. Notice the 'slow start' when 
high current drain Is called for, due to oxidation of the plates; also 
flat voltage rating over most of the life of the cell. Courtesy Tadiran. 

LOAD 

H, 

KOH 

Oa 

FUEL CELL 

ONDEN 

KOH 

ONDENSO 

O 

KON 

DEPTH 
OF 

DISCHARGE (X) 

100 

50 

60 

40 

20 

05 

3 

THOUSAND CYCLES 

A s 

Figure 3. How to cycle NiCads - estimated life as a function of depth of 
discharge. Courtesy Technica. 

WORK 

VOROU ELECTRODE 

Figure 4. The basics of a hydrogen oxygen cell. It's a little more complex than the structural diagram looks! Courtesy IEI. 

developments, which, while they do not 
shake the world, still improve the quality of 
the product. Sealed batteries for use in 
motor cars are one classic example. The 
problem with an ordinary car battery is that 
while it's on charge it `gasses', that is, gives 
off oxygen and hydrogen gas at the expense 
of water. Clearly this must be vented to the 
outside if pressure is not to build up inside 
the battery. 

A considerable amount of work has been 
done on recombination batteries, in which 
the gasses are forced to recombine as water, 
thus alleviating the pressure and replenish- 
ing the water supply. In fact it should result 
in a steady state system in which the amount 
of gas just matches the amount of water. 
Result: a battery that never needs topping 
up with water, or any other maintenance. 
This has immense appeal to the motoring 
public, as well as being an ideal source for' 
powering remote equipment where main- 
tenance is difficult or uneconomic. 

Another trend has been the use of thin- 
ner plates in all sorts of batteries, which re- 
sults in greater storage capacity for the same 

weight or in lighter batteries. Also of con- 
cern has been decreasing the internal resist- 
ance of the cell, thus increasing its ability to 
handle rapid charge and discharge. This re- 
search has particular implications for NiCad 
batteries which are very vulnerable to ex- 
cess current drain, particularly on the 
charge cycle. 

Above all, though, the battery market is 

device driven. A battery is a pointless piece 
of equipment without something to power. 
Thus a considerable amount of research 
time and energy is spent on changing the 
packaging of well understood technologies 
to fit suitable applications. 

The recent, spectacular, growth in 
lithium and silver batteries is a case in point. 
Both these types are superb when it comes 
to long life, low drain applications, as for in- 
stance, in memory back-up or watches. 
Here the current requirements might be of 
the order of microamps for several years. In 
addition, because the devices they must 
drive are small, they should be physically 
small too. 

This changes the whole economics of bat- 

tery production. If the battery is small, the 
material cost is also small, relative to the 
cost of packaging and distribution, so one 
can use more exotic materials. 

The future 
One would like to say that in a few years 

we will have the ability to power our motor 
cars with water in a fuel cell, receive satel- 
lite signals from a wristwatch powered by a 

tiny battery that supplied amps of current 
indefinitely, but that picture is most un- 
likely. 

The amount of research money available 
is a key constraint, of course, and that will 
depend to a large extent on the future of oil 
prices. People in that industry say that 
around the turn of the century we may ex- 
pect the price to go through the roof again, 
so maybe that's how long it will take. 

On the other hand there is also a school 
of thought that sees the production of bat- 
teries as something of a black art. Improve- 
ments don't come from laboratories, but 
from the slow development of ideas on the 
shop floor of battery plants. 
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YOUR NEW SUPPLIER FOR 
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YUASA 
BATTERIES 
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NP SERIES XL SERIES 
Features: Features: 

Sealed construction Long shelf life Long life (10 years High discharge capacity 
Maintenance free Well known reliability on standby) Ideal for stationary/standby 
Cyclic or float application Available in 4, 6 or 12V Maintenance free application 
Expected life (3-5 years versions Completely sealed Available in 6V or 12V 

on standby) Explosion proof filter versions 

36 LISBON STREET - FAIRFIELD 2165 Telephone: 02-728 2121, 727 5444 Telex: AA 27922 Fax: 02-728 2837 

Microbee 
HACKERS 
HANDBOOK 

From the publishers 
of 'ETI' and 'Your 
Computer' magazines. 

The Microbee Hackers Handbook will tell you how to get more from the 
Bee's graphics capabilities; How to set up for telecommunications on the 
Bee; How to play music on the Bee; How to build a joystick and a light 
pen for the Bee; How to get hard copy - cheaply; How to expand your 
16K Bee to 32K; How to make the Bee a better games machine; How to 
turn your Bee into a facsimile decoder; How to solve equations on the 
Bee ... and much more. 

We've also included list- 
ings of the Bee's BASIC 
scratch area and machine 
language locations - to 
make the Hacker's pur- 
suits easier. 

For sociable Hackers 
there are the contact 
addresses and phone 
numbers of all known 
Microbee user groups. 

At your local newsagent, or from ETI Book Sales, 140 
Joynton Avenue, Waterloo 2017. 
(Please add $1 to the cost of the 
magazine, to cover postage and 
handling.) 
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Hard and soft projects 
for Bees of all 
vintages 
For Bee owners who like to 

Explore the innards of their 
machine 

Experiment with practical 
programming 

Put their soldering ; 
irons to 

use 

$6.50 
AUST 

_ $6.95 NZ 

r 
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FOR QUALITY AND 
VALUE TALK TO 
THESE PEOPLE 
ABOUT FLUKE 
MULTIMETERS 

A.C.T. 

Actiec Ply Ltd 
34 Geelong SI. Fyshwick 
1062)80 6576 

N.S.W. 

Ames Agency Ply Lid 
605 Elizabeth St. Redfern 
699 4524 

George Brown 8 Co Pty Lid 
174 Parramatta Rd. 
Camperdown - 519 SASS 

Newcastle - 69 6399 
Canberra - 80 4355 

Bryan Catt Industries Pry Ltd 
10/59-61 Gymea Bay Rd. 
Gymea 
526 2222 

Collier Tools Must) Pty Ltd 
185 Parramatta Rd. 
Homebush 
7631888 

D G.E. Systems Ply Ltd 
103 Broadmeadow Rd 
Broad meadow 
1049169 1625 

Davred Electronics Pty Ltd 
127 York St. Sydney 
2671385 

W F. Dixon 8 Co Ply Ltd 
P O. Box 42. Wickham 
1049161 5628 

Macelec Ply Ltd 
99 Kenny St. Wollongong 
10421 29 1455 

Paul's (Merchants) Ply Ltd 
22 Canterbury Rd. 

Bankslown 
709 2311 

Radio Despatch Service 
869 George St Sydney 
2110291 

Selectro Parts Pty Ltd 
482 Hume Hwy Yagoona 
708 3244 

Standard Communications 
Pty Ltd 
6 Frank St Gladesville 
8% 1755 

Geoff Wood Electronics 
Pty Ltd 
656A Darling St Rozelle 
810 6845 

WESTERN AUSTRALIA 

Atkins Carlyle Ltd 
1 Milligan St Perth 
3210101 

Dobbie Instruments IAustl 
Ply Ltd 
9 Boag Rd Morley 
276 8888 

Cairns Instrument Ser vices 
32 Wickham St East Perth 
3253144 

Willis Trading Co Ply Ltd 
165 Albany Hwy 
Victoria Park 
470 1118 

VICTORIA 

Radio Parts Pty Ltd 
562 Spencer St. 
West Melbourne 
329 7888 

G B Telespares Pty Ltd 
504 Oueensbury Rd. 
North Melbourne 
328 3371 

Browntronics Pty Ltd 
93 Sack ville St. Collingwood 
419 3986 

R K B Agency 
20 Council St Hawthorn 
82 7704 

A J Ferguson 8 Co Ply Ltd 
558.568 Swanston St. Carlton 
347 6688 

SIRS Sales Pty Ltd 
4 Edols Pl. North Geelong 
1052178 1251 

TASMANIA 

George Harvey Electrics 
Head Office 
76 York St Launceston 
1003)31 6533 
Hobart -1002)34 2233 

SOUTH AUSTRALIA 

Protronics Ply Ltd 
174 Wright St Adelaide 
2123111 

Trio Electrix Ply Ltd 
177 Gilbert St Adelaide 
212 6235 

Redarc Electronics 
253 Main Rd Blackwood 
278 7488 

QUEENSLAND 

L E. Roughen 8 Co 
33 Railway Tce. Milton 
3691277 

Colourview Wholesale 
5 Commerce St Salisbury 
275 3188 

Fred Hoe 8 Sons Ply Ltd 
246 Evans Rd Salisbury Nth 
277 4311 

Nortek 
36 Punari St Townsville 
1077179 8600 

St Lucia Electronics 
71-77 Brunswick St 
Fortitude Valley 
52 7466 

Selectro Parts 101d) 
44 Esher St Ekibm 
394 2422 

NORTHERN TERRITORY 

Thew 8 McCann INT) Ply Ltd 
Menmuir SI WinellieDarwin 
0089184 4999 

FLUKE 

ELMEASCO 
Instruments Pty. Ltd. 

NEW SOUTH WALES VICTORIA OUEENSLAND 
15 McDonald Street. 12 Maroondah Highway. T l n, 389 8688 
MORTLAKE RINGWOOD 

S. AUSTRALIA P O Box 30. CONCORD P O Box 823. RINGWOOD 
T I o cif 9ltttn NSW 2137 VIC 3131 

Tel KM 7362888 Tel 103)879 2322 W. AUSTRALIA 
Telex AA751187 Telex AA3D418 ELTENT Tel 1091481 19:111 

COGE 
SB2 120)0 wide) 
SB3 )3mm wide) 

SCOPE TOOLS 
From Truscott 

MINISCOPE 
PENCIL IRON WITH REAL POWER 

Adjustable wattage 10w -70w 
Adjustable heat Fast heating 
Low voltage safety Automatic 

switch off 

CODE MS 
aw-row 

CODE PSU 

SOLDER REMOVER 
METAL BODY - SELF CLEANING 

CODE SR 

T I d.ak. Vv..:..:ti-.tvj.<ira 

INDEXING PC B 
HOLDER 

TILTS -TURNS & LOCKS IN 
32 POSITIONS 

Rotates & locks in 45° increments 
Tilts & locks at 45° -900-120° 
Vertical adjustment of 200mm 
Quick loading facility Offers 

cross bars to 750mm. 

CODE 333 

SOLDER BLOTTER 
2 M IN WIND BACK DISPENSER 

Avoid burnt fingers 
because metal 
tipped container 
keeps fingers away 
from iron tip 

Dispenser 
locates tape 
positively 

IAN J. TRUSCOTT 
ELECTRONICS 
30 Lacey Street, li~1, 
(Cnr. Windsor Street) SEW 
CROYDON, 3136 
Telephone: (03) 723 3860 SCOPE 

Disco World ot14t ltd. 
Showrooms: 

300 Main Street, Lilydale 
P.O. Box 509, Lilydale, 3140 

Melb. Vic. (03) 735-0588 
673 High Street, Preston 

(03) 470 5822 
AMPLIFIERS 
ZPE Series II (600W) $1750.00 
DISCO MIXERS 
Cltronic SM 350 $750.00 
Arista with equaliser $350.00 
JUMBO STROBE $179.19 
Scanner $120.45 
HELICOPTER 
2 ARM Spinner $238.00 
4 ARM Spinner $395.28 
6 ARM Spinner $452.00 
UFO Spinner $1698.55 

PINSPOT 
Par 36 
Par 46 
MIRROR BALLS 
MB 008-8" 
MB 012 
MB 014 
MB 018 
MB 020 

Fluid -1 litre 
MIRROR BALL MOTORS 
AC 240V $32.50 
Heavy Duty $93.20 
ROLLING LIGHTS 
8 x 4515 lamps $1150.74 
AUDIO CHASER 
(DW4LC4000) $295.00 
Musicolor and chaser all in onell 

Our own product. Imo 
Ge4GGo S V 

COSMO BALL d p 
24 lamps Ai $1690.00 
Half Ball rotary light 
6 lamps $428.74 
LAMPS all colours, soft glass 

No Warranty on Breakages 
ES 240V 60W box of 25 $75.00 
BC 240V 40W box of 100 $77.00 
BC 240V 25W box of 100 $75.00 

Prices subject to change without 
notice. 

Power Cords not included. 
Trade Enquiries Welcome. 
Send S.A.E. with 60 cents 
postage for free price list. 

Cut this out for 10% discount and post 
to us with your order and money. 

Valid till 31/1/86. 

$52.75 
$70.79 

$44.64 
$77.49 

$112.25 
$130.41 
$181.10 

SMOKE MACHINES 
Great for Special Effects 
Hand Held 240V $352.00 
Super Model 
Has remote control lead to 
operate off-stage. We are so 
excited about this that full money 
back guarantee will be valid for 10 
days from purchase date 

$1200.00 
$15.00 



DREGS 

Silly software dept 
ACCORDING TO AN EXPERT wit- 

ness testifying before a court in the USA, 
the computer program used to count more 
than one third of the votes in the last gen- 
eral election could have been tampered with 
to provide false results. 

The allegation that vote tallies calcu- 
lated by the system may have been se- 
cretly altered has raised concern among 
election officials and computer experts, ac- 
cording to the New York Times. It has 
also raised concern at the Kremlin, but for 
entirely different reasons. 

Officials have said the rapidly increasing 
use of such systems, the lack of Federal or 
State standards and the widespread lack of 
computer skill in local voting authorities 
constituted a serious risk of electoral 
fraud. 

The vote counting program has been 
subject to court scrutiny in the states of 
West Virginia, Indiana and Maryland. Ap- 
parently the locals there trust their politi- 
cians about as much as people in New 
South Wales or Queensland trust the local 
variety. 

Court actions have been instituted by 
losing candidates who have hired com- 
puter programmers to look over the pro- 
gram, with a view to finding parts that 
could be manipulated. The designer of the 
program, John Kemp, says it's impossible 
to design a program you can't tamper 
with. 

Bladder pacemaker 
Do you have an embarrassing problem? 

You can't keep yourself to yourself? Well 
in the US, where everything is bigger and 

better than everywhere else - including 
the, problems, scientists at the University 
of California have come up with a device 
to control the urinary tract. 

Apparently, during normal urine evacu- 
ation, the bladder muscles contract; during 
storage they relax. Now scientists at 
UCLA have come up with a device that 
consists of a surgical implant to control 
the nerves that control the bladder mus- 
cles, and a small hand-held switch that 
controls the implant. By turning a switch 
one can make the bladder muscles do the 
appropriate things. 

Wags among you will reflect on the abil- 
ity for misuse presented, should such a de- 
vice fall into wrong hands. 

Fiery temper 
At the end of the day, the purpose of all 

our endeavours is to bring smiles of happi- 
ness to the users of equipment we design or 
maintain. Nowhere is this more apparent 
than in the broadcasting area. However, as 
technical people we are inclined to remain 
aloof from the hurly-burly created by our 
fellow citizens when they pour vitriol on 
hapless program makers. Occasionally, 
in more excitable places than Australia, 
things get a little out of hand. Arthur 
Cushen on the shaky isles reports: 

Recently Dunedin Radio 4XD was put 
off the air when an irate listener set fire to 
the transmitter building. Radio 4XD is the 
world's oldest non-commercial radio sta- 
tion, opening in 1922. It is operated by the 
Otago Radio Association and the staff are 
all volunteers. 

Radio 4XD broadcasts easy listening 
music and some transcribed gospel pro- 
grammes. It is popular with older listeners 
in the southern part of New Zealand for its 
entertaining sessions. 

The fire was observed by Post Office em- 
ployees visiting the site on Highcliff, which 
is also the location of the transmitters and 
masts of 4YA, 4YC, 4ZB and 4XO. They 
found the transmitting hut completely burnt 
out and two transmitters beyond repair. 
The heat from the fire blistered the lattice 
tower, but it was not badly damaged. The 
transmitter was a 2 kW unit, a standby unit 
and VHF links back to the city studios at a 
loss estimated at $NZ50,000. 

When 1 interviewed the station manager 
of 4XD, Lindsay Rackley, he remembered 
abusive phone calls and one letter from a 
listener who was frustrated because he 
could not listen to Hit Radio 3ZM 
Christchurch on 1323 kHz due to interfer- 
ence from 4XD on 1305 kHz. A Dunedin 

man has since been arrested and charged 
with setting fire to the 4XD transmitting 
building. 

In the meantime the Broadcasting Corpo- 
ration of New Zealand has hired a caravan 
for the station, complete with a 1 kW trans- 
mitter. Broadcasts have again resumed on 
1305 kHz with transmissions Monday - 
Saturday at 0600-1100 UTC and Saturday 
2100 to 1100 Sunday. The 1 kW transmitter 
has been replaced with a 400 W transmitter 

Something remains... 

a. 

-r-~ , 
v 

which is housed in a concrete block trans- 
mitting building and later this transmitter 
will be replaced with a 2 kW unit so 4XD 
will be back to its authorised power. 

An appeal has been launched by Dunedin 
Senior Citizens in order to raise funds to- 
wards rebuilding the station, which was only 
partially insured. About $5000 has already 
been raised towards the replacement costs. 
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- COPE 
SOLDERING IRONS & SPECIALISED TOOLS 

MODEL STS 
SAFETY STAND 
& SPONGE 

MODEL TC60 
60W 

PORTABLE 
SOLDERING STATION 
CMOS PROTECTION FULLY EARTHED 60W 
BACK UP2% TEMP. CONTROL 200-4000C. 

INDEXING P.C.B. 
HOLDER 
ROTATES & LOCKS IN 32 POSITIONS 

CONTACT YOUR NEAREST SCOPE RETAILER 

POWER SUPPLY UNIT 
MODEL PSU 

THE PENCIL IRON WITH 
REAL POWER YOUR FINGER ADJUSTS 
WATTAGE & TEMP. 200-5000C. FAST HEAT FOR 
MAINTENANCE & REPAIR WORK 

SELF CLEAN METAL TIP BODY 
CRUSH PROOF METAL BODY TIP SELF CLEANS EVERY 
CYCLE ANTI STATIC TIP AVAILABLE 

DIP.IC DIP.IC 
DISPENSER INSERTER 
STRAIGHTENER STRAIGHTENERS 
CONTROL FEED VELOCITY *SLIM LINE FOR HIGH DENSITY 

VARI SLOPE ANTI STATIC BOARDS ANTI STATIC 8 SIZES 

FOR A FREE CATALOGUE SEND YOUR NAME AND ADDRESS TO: 

FREEPOST No. 2 SCOPE LABORATORIES P.O. BOX 63. NIDDRIE, VICTORIA, 3042 AUSTRALIA 

SEIM 
VINIMMINI SCOPE 
BOX 63 NIDDRIE, 
Inc.. 3042 
TEL;(0n3) 31881566 

Promark (02) 439 6477H.S.W. 

Selectro Parts (02)708 3244 

D.J. Coulter (049) 67 1455 AA 28650 
Geo Brown (02) 519 5855 
Sheridan (02) 6996912 
Martin De Launay Pty Ltd (02) 267 1055 ÁA26679 

David Reid (02) 267 1385 

010. 

L E Boughen (07) 369 1277 

ECO (07) 376 5677 
Fred Hoe (07) 277 4311 

Delsound (07)2296155 
Dunlop IBC (07) 3920011 AÁ41561 

St Lucia Electronics (07) 52 7466 AA42883 

Magraths (07) 832 3944 

VIC. 

Aust School of Electronics (03) 523 5622 

Ballarat Electronics Supplies (053) 31 1947 AA37435 
Ellistronics Pty Ltd (03) 561 5844 (03) 602 3282 

Radio Parts (03) 329 7888 (03)211 8122 (060) 21 8177 
Teleparts Investments Ply Ltd (052)21 /085 
McGraths Electronics (03) 347 1122 AA31001 
Rod Irving (031 489 8131 

Electrotool (03) 848 1045 

S 

AJF Electrical (08) 2691244 

Gerard & Goodman Pty Ltd (08) 223 2222 AA 88983 

W.A 

Atkins Carlyle Ltd (09) 3210101 AA93750 

Letto Trading Company (99) 387 4966 AA94396 

TAS. 

GHE Electronics (002) 34 2233 (003) 316533 
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latest and complete range of compact disc players, cassette decks, turntables, 
cartridges; integrated amps, separate amps, tuners, receivers, graphic 

equalizers, headphones and system components. With each component 
comes something you wouldn't expect 5 YEAR WARRANTY. 

Name 

Address 

Postcode 
Yamaha Consumer Electronic Division, 17-33 
Market Street, South Melbourne, Victoria 3205. 
Limded warranty . 
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