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When it comes to 
speaker design,JVC goes 

2969 times further_ 
Traditionally, speaker systems have 
been designed by a tedious trial and 
error proccess, by which individual 
combinations of speaker, crossover 
and enclosure combinations are 
analyzed-one at a time-until the 
desired sonic results are achieved. 

JVC has put an end to these 
time-consuming and archaic pro- 
cedures, with a revolutionary new 
system called Phase Moire (Mor -ay) 
Propagation Technology, that uses 
a specially -constructed device to 
move a test microphone in a way 
that creates and preserves, via 
computers, video and high-speed 
filming, a field of nearly 3000 souhd 
testing positions. 

By viewing the film, our 
engineers can actually see what a 
speaker will sound like before they 
get too far into the design process. 

The initial result of our unique 
Phase Moire Technology, combined 
with a great deal of human engineer- 
ing,,is the SK -1000. This unusually - 
efficient, extraordinary -sounding 
three-way speaker system delivers 

i 

truly magnificent, rock -solid bass 
from its 12" free -edge woofer and 
heavy magnet structure. Capable 
of handling up to 170 -watt peaks 
(85 watts RMS), the SK -1000 
reproduces vocals and midrange 
with unusual smoothness, thanks to 
our specially -designed 5" midrange 
driver. Clear, crisp, brilliant highs are 
dispersed evenly within the listening 
area from a 1" soft -dome tweeter. 

We also give you complete 
control over midrange and tweeter 
response with a pair of front -panel 
level controls. 

e' 
1 

But all the technology in the 
world can't fool two of the most 
sophisticated testing devices 
known: your ears. And all the words 
in the world can't tell you what the 
SK -1000 (and its two smaller com- 
panions, the SK -700 and SK -500) 
really sound like. 

So we suggest that you hear 
what we've been talking about at a 
JVC dealer. 

For details on all 
JVC Hi -Fi Equipment, 
write to JVC Advisory Service, 
P.O. Box 307, North Ryde, 
New South Wales 2113. 
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For pure Hi -Fi entertainment! 

JVC 
the right choice 
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ELECTRONICS 
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WELCOME TO the 'new look' ETI. You will have already noticed 
some of the changes. This is no longer the 'contents' page, for one! 

We're proud of our product and have often pondered how best to 
display our 'wares'. Over the page you'll find a double page spread 
telling you, briefly, about every item we have to offer you in this 
issue. We have included the advertisers' index too. After all, they 
form part of the magazine's contents. Also included is a short list 
of features we've planned for next month's issue. 

As we foreshadowed last month, the magazine is undergoing a 

number of changes in style, typeface and layout ... and size. 
We're all enthusiastic about the 'new look' - we hope you like it 

too. We have some 'fine tuning' to do but we think you'll be as 
enthusiastic as we are about the final product. 

Along with these changes, we will be altering our 'banner'. So 
many readers refer to the magazine simply as "ETI" that it makes 
sense to use that as our title. Our new 'logo' is at the top of the page. 
Shortly you'll see it on the magazine's cover and our newsagents 
posters. 

The staff are enthusiastic about what lies ahead, as the magazine 
approaches its tenth year of publication. The editorial and project 
staff are all ex -readers; electronics hobbyists, like yourselves. The 
notable exception is Managing Editor, Collyn Rivers (who prefers 
mechanical things) - but he started the magazine!. We manage to 
pursue our hobby as a vocation. 

Through our news and features articles we will bring you what is 
interesting, informative and useful - to keep you abreast of what's 
happening both here and overseas. So much of interest is happening 
so rapidly in the fields of hi-fi and audio, personal computing and 
communications. With projects our philosophy is to present designs 
which are interesting or novel - but above all, practical. We make 
every attempt to ensure that components for our projects are 
available. We realise it's frustrating not being able to tackle an 
appealing project because critical components cannot be obtained. 

Welcome to the new look ETI. We're sure you'll like it. 

Roger Harrison, Editor 
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Reviews 
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 number. 
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'COVER 
Spectacular picture of lo, a moon of Jupiter 
showing a volcanic explosion at upper right. 
The brightness of the plume has been 
increased by computer but its greenish - 
white colour has been presérved. 

News 
NEWS DIGEST 8 
Australian for Mt Stromlo; the Hobby 
Computer Boom; Lie Detectors Under Fire; 
NASA to develop Ion Engine; Errata. 

SOLAR POWER STATION TESTS 55 
A solar power station using a system of mirrors 
that track the sun is undergoing trials near 
Albuquerque in New Mexico, USA. 

COMMUNICATIONS NEWS 107 
CB petition; Vicom supports WIA at.WARC 
79; 144 MHz world record broken; Six metre 
skeds wanted; articles of note. 

SHORTWAVE LOGGINGS 110 
South American stations peak again; African 
beat; Belgian news. 

PRINTOUT 124 
Our regular news for computer enthusiasts - 
in new format. Pig farmer installs Spectrum 
II; Z-8000 is coming; new clubs; Versatile 
computers. 

Features 
THE WORLD OF PERSONAL 
COMPUTING 19 
Well-known US computing personality Portia 
Isaacson, writing especially far ETI, reports 
on what the personal computing boom is all 
about. 

WATCH OVER OUR WEATHER 24 
A Japanese meteorological satellite provides 
pictures and other data which enables accurate 
weather forecasts to be made and to provide 
warnings of dangerous storms. 

JUPITER ENCOUNTER - 50 
Magnificent pictures (see cover) from March 
flyby of the Voyager 1 craft and details of 
early results from the mission. 
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PERSONAL COMPUTERS AND 
MICRO'S BUYING GUIDE 129 
If you're thinking about getting into personal 
computing this article by staffer Phil Cohen 
gives a very practical guide for the newcomer. 

COMPUTER NUMBER SYSTEMS 138 
If you're new to the computing scene the first 
stumbling block you will undoubtedly run 
against will be those number systems. Binary, 
hex, octal -a computer explainsl 

MEMORIES 142 
No nostalgia here! Every computer requires 
memory - but there are memories and 
memories. A rundown on the different 
varieties. 

COMPUTER GLOSSARY 146 
All the terms explained - in alphabetical 
order. A veritable thesaurus/lexicon of 
everything from Accumulator to VDU. 

SPECIAL OFFER 
COMPUTER FOR $215! 100 
To coincide with our computing feature this 
month we have arranged with Silicon Valley 
to offer single -board computer to ETI readers. 
Check it out now. 

Projects 
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HIGH PERFORMANCE 
STEREO PREAMP 56 
Project 471, to complement our 60 watt low 
distortion module described last month. 
Simple to build, easy to assemble, this project 
provides performance rivalling commercial 
systems. 

EXPANDED SCALE 
RMS VOLTMETER 65 
A very useful test instrument that is easy to 
build, uses readily available parts and provides 
2% accuracy. 

EGG TIMER 73 
A novel design that requires no on/off switch, 
allows 'hard' and 'soft' timing and gives 
an audible warning. 



LIABILITY 
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 manufacture the same will be available no responsibility whatsoever is 
accepted in respect of the failure for any reason at all of the project to operate 
effectively or at all whether due to arty 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. 

A Modern Magazines Publication 
Recommended retail price only. 

Electronics Today International is published 
by Modern Magazines (Holdings) Ltd., 15 
Boundary St., Rushcutters Bay, NSW 2011. 
It is printed (in 1979) by Wilke & Co., 
Browns Rd., Clayton, Victoria and distributed 
by Australian Consolidated Press. 

BINARY TO HEX 
NUMBER CONVERTER 79 
Confused when it comes to computer number 
systems? This project ccmplements our series 
of computer feature articles and is practical 
and useful into the bargain! 

Sound 
SOUND NEWS 31 
Microprocessor -controlled receiver from Audio 
Pro; Jostykit FM tuner kit; Ferris car hi-fi; the 
latest on AM stereo; Dolby FM. 

i 

. . 

LOOKING AT.LOUDSPEAKERS 36 
A guided tour through the 'jungle' of speaker 
varieties - for the neophyte. 

AROUND SOUND 149 
A column, with Doug Saunders. Doug relates 
his experiences with the new KEF 105 
loudspeakers. 

PC-x6AU 
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TOSHIBA'S "ADRES" 
CASSETTE DECK 152 
A review of a cassette that uses a new noise 
reduction technique claimed to rival the 
performance of the Dolby system. See what 
audio consultant Louis Challis has to say. 

PIONEER PL560 TURNTABLE 158 
Employing a PLLcontrolled direct -drive 
motor, this turntable features unusual control 
functions and interesting performance. 

PIONEER CT -F900 
CASSETTE DECK 166 
Microprocessor control, solenoid actuated 
mechanism, fluoroscan metering features in 
this 'big' Japanese deck. 

B.I.C. TWO SPEED 
CASSETTE DECK 172 

. this machine exhibits some of the best 
features of professional reel-to-reel recorders 
in the high speed mode". 

SOUND BUSINESS 182 
Well-known identity Richard Timmins 
discusses the evils of resonance in speaker 
enclosures. 

SPECIAL OFFER ON 
QUALITY AMPEX TAPES 28 

General 
IDEAS FOR EXPERIMENTERS 91 
Our ever -popular 'ideas' feature in revised form 
commences on page 91 this month and runs 
four pages long. 

ELECTROPHONE CB'S 
REVIEWED 113 
A rundown on the technical and operational 
performance of two consistently popular CB 
transceivers. 

144 MHZ BAND OPENING 
ANALYZED 118 
Last January's great tropospheric opening 
between NSW and New Zealand was a 

memorable event for those who caught the 
action. Weather patterns of the period are 
examined to throw light on the event. 

IONOSPHERIC PREDICTIONS '121 
We have changed the format and increased the 
number of predictions from 15 to 18 paths. 
An area map and key to symbols is included. 

ú'I9 
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STANDARD C6500 RECEIVER 
REVIEWED 122 
This general coverage receiver shows very 
promising performance and is worth the 
scrutiny of every shortwave enthusiast or 
radio amateur. 

PC BOARDS 193 
Returned by popular demand. You can make 
your own negatives for home processing of 
our pc boards. The page on the back is printed 
in blue and you can 'shoot' through the page. 

DREGS 194 
A new 'institution'. All the odd bits, funny 
items, unused ideas, otidball philosophies 
and ... well, take a look for yourself. 

SPECIAL OFFER 
BLOOD PRESSURE KIT 

KITS FOR PROJECTS 

DATA SHEET, NE558 TIMER 

MINI MART 

76 

86 

102 

190 

NEXT MONTH 
*OUR ANNUAL CE SHOW ISSUE 

News on the latest consumer electronic 
equipment released here this year and 
details on the Show - we'll be there too! 

"Series 4000" stereo amplifier 
Build a superb stereo amplifier from two of 
our ETI 470 60 watt modules and the high 
performance preamp (E TI 471) described 
in this issue. 

_i .- 
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Nakamichi 582 cassette deck 
We review this sophisticated cassette deck 
designed for the new Meta fine tapes and 
incorporating a 'diffused resonance' transport 
for low noise and improved performance. 
See how it measures up. 

,r ,® ¡ 50..,, .W 

The 'Adres' noise reduction system 
Claimed to rival the Dolby system - we 
examine the technique in depth. 

Y eti 724 
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MICROWAVE OVEN 

LEAKAGE DETECTOR 

HALF -SCALE : BEWARE 

TEST 

FULL-SCALE : 

Microwave oven leak detector 
A simple project of topical interest. It is 
inexpensive to build and has features we've 
not seen on commercially available models. 

Although these articles are in an advanced 
stage of preparation circumstances may 
affect the final content. However, we will 
make every attempt to include all features 
mentioned here. 
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WIRE & CABLE 

STAPLE GUN TALKERS 
IMPORTED FROM USA 
At last there's the perfect answer to all the problems of 
securing low voltage wiring. The Arrow range of wire/ 
cable staple guns feature a special grooved guide which 
positions wire and cables for accurate staple envelop- 
ment, at the same time the automatic governor prevents 
damage or excess pressure. 

No. T-18 No. T-25 

For any inside or outside 
low voltage wire up to 
3/16" in diameter. 

For any inside or outside 
low voltage wire up to Y.." 
In diameter. 

No. 1-75 

For any non-metallic 
sheathed cable, wire or 
round tubing up to 14" in 
diameter. 

Complete range of staples available for all types and sizes of wires and cables. 

Iurnco From Furnco Industries (Australia) Pty. Ltd. 

safe, fast 
& secure 
low 
voltage 
wire & 
cable 
fastening 

Here are just a few of the hundreds 
of applications: 

TV aerials 
HihFi systems 

El Air conditioning 
Romex cable 
Uf cable 
Hollow tubing 

Remote 
Wiring 

Control Thermostat 
Wiring 

Control 
Wire Conduit 

4¡IV sN 9d 

Radiant Tubing 
Telephone Wiring Intercom Wiring Cable 

,. ) \ 
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Alarm System Radio & TV 
Wiring Assembly Wiring Plastic Cable 

Furnco Industries (Australia) Pty. Ltd. 
P.O. Box 405, Bankstown. N.S.W. 2200 
Please send details of the Arrow range of staple 
gun tackers. 
NAME: 

ADDRESS: 

Postcode 

ET3115 I 
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TWO HEADS 

ARE BETTER THAN ONE 
There are good reasons why these two superb Philips models make such a fine 

contribution to the unique characteristics of headphone listening. Each, in its own 
way, offers ultimate performance and remarkable value in the realm of Hi -Fi stereo 
equipment. 

That is why two heads are better than one. It gives your customers the choice of 
two exceptional systems in design technology. 

Philips N6330 Electrodynamic 
Headphone (Below) 

Although N6330 (Philips' range leader) is a 
conventional electrodynamic headphone, there is 
nothing conventional about the revolutionary design 
concepts that ranks these phones with any 
competitor in the world today. And not as expensive 
as you would expect. 

poW-T{A 

Philips N6325 Electret Headphone (Above) 
The electret principle embodies all the 

advantages of electrostatic sound reproduction, yet 
manages this without cumbersome weight or 

expensive power supplies. 
There is no reduction in performance, but there 

is a significant fall in cost. 

asnácze 
Sairlcs 
Service 

PHILIPS 

For further information 
send coupon to: 
Philips Central Service Division, 
443 Concord Road, 
Rhodes, N.S.W. 2138. 

Ql r 

Please send me further information on: 

L. N6325 N6330 

Name. 

Position 

Company. 

Address. 

Telephone' 
Ell May 

Electronics Today International - June 1979 7 



LEI= digest 
Lexicon sued by rival 
translator designer 
Three weeks before Lexicon released their handheld translator in Australia 
through Hanimex, Friends Amis Inc, the designer and manufacturer of the 
rival Craig M-100, filed a US $5 million antitrust suit against Lexicon. 

Charging Lexicon with lying 
to potential customers and vio- 
lation of antitrust laws in market- 
ing a competing device, Friends 
Amis stated in court papers filed 
in San Francisco that Lexicon, 
Barco Business Machines and a 
distributor, amongst others, 
falsely told distributors and ac- 
tual or potential customers that 
Friends Amis could not meet its 
commitments or orders; that it . 

was experiencing manufactur- 
ing difficulties; that Lexicon held 
patents covering Friends Amis' 
translator and that it had filed a 
suit that would prevent Friends 
Amis from making or marketing 
its products. 

The Friends Amis suit also 
charged that Lexicon had falsely 
stated that it had existing injunc- 
tions preventing Friends Amis 
from shipping translators and 
that Friends Amis was ex- 
periencing substantial patent 
difficulties. The suit charged 
Lexicon with violation of the US 
Sherman Act for attempting to 
restrain and monopolise in- 
terstate and foreign commerce. 

Ron Gordon, owner of 
Friends Amis, said that his 
firm and Lexicon had both 
requested patents for their 
translators, but that "there 
is a huge difference between 
patents pending and pa 
tents issued". 

Questioned at the Lexicon/ 
Hanimex press release function 
at the Sydney Hilton early in 
May, a Lexicon spokesman told 
Ell that it is a common practise 
in the US for companies to file 
such suits "merely to gain pub- 
licity". 

He said that Lexicon had 
applied to the US patent of- 
fice some time before 
Friends Amis. Lexicon had 
received a letter from the pa- 
tent office and that "the US 
patent office has never given 
a patent to anyone who was 
second". 

. 
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The hobby 
computer boom 
This year, the hobby com- 
puter market in Australia 
will have an estimated tur- 
nover around three million 
dollars. rising to five million by 
1980 and over fifteen million 
dollars by 1982, according to 
predictions based on US and 
European market projections, it 
seems a full-scale consumer 
boom has set its course. 

The home computer fills the 
same needs as any other hobby - with one exception. While 
other pastimes give a great deal 
of pleasure to the lone hobbyist 
and also afford the possibility of 
club activities and contests, the 
hobby computer gives some- 
thing more - education. Any- 
one who has ever had occasion 
to work with a large computer - be it for wage calculation, 
engineering design or any other 
use - will realise just how com- 
plex the subject is. In order to 

'.c 
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This is an artist's concept of a 25 kW power module that may be among the first 
long -life devices to generate large amounts of solar power in space. 

Under contract to NASA's Marshall Space Flight Center in Huntsville, Alabama, 
Lockheed Missiles & Space Company, of Sunnyvale, California, conducted a study 
to assess the feasibility of using existing hardware in the module's development, to 
project future payload requirements and to identify ways to increase power output 
from 25. kW to as much as 250 kW. 

The power module concept makes use of solar arrays developed by Lockheed for 
the Solar Electric Propulsion Stage. The instrument would support shuttle and 
spacelab operations for at least five years before being returned to earth for refur- 
bishment and re -launch. 

8 Electronics Today International -June 1979 



fully understand the machine, it 
has to be played with. Play is 
essentially a learning process 
and the opportunities for play 
offered by large machines is li- 
mited - so the obvious answer 
is to buy your own. 

This carries its own problems 
for the hobby computer indus- 
try. It has been said in the past 
that what caused the recent 
boom and slump in CB equip- 
ment was the fact that the units 
were sold as toys. They came 
into fashion and the market 
grew apace. They went out of 
fashion as people ran into the 
limitations of their rigs and the 
market dropped dramatically. 

Will the same happen to 
the home computer market? 
We don't think so, because 
none of the major retailers in 
this country is selling their 
machines purely as toys. All of 
them have to some extent 
retained the respectability of 
image which the word "educa- 
tional" gives to their advertising. 

Meanwhile the market is 
growing steadily. We will con- 
tinue to support it fully and as- 
sist our readers to learn from 
what they read in this magazine - not just build it, play with it 
and throw it out 

Transistor confusion reduced 
There are so many equivalents to the common NPN and PNP small -signal 
transistors specified for projects and circuits, all having the maximum 
possible permutations of base -collector -emitter lead orientation, that it's a 
wonder many enthusasists ever successfully complete projects. 
What has been needed for a 
very long time is a limited series 
of the most common small - 
signal transistors with one 
standard base lead ar- 
rangement. This would allow a 
constructor to insert a transistor 
into a pc board, knowing with 
complete confidence, that the 
lead orientation was correct 

Dick Smith has done just that. 
With the introduction of his 'DS' 
series he intends to rationalise 
his line of small -signal transis- 
tors, reducing the confusion 
that occurs with so many equi- 
valent types. 

There are five types in the DS 
series; three NPN - DS547, 
DS548 and DS549, and two 
PNP - DS557 and DS558. 

Each has the same standard 
base lead arrangement-c-b-e 
and what's more, the lead 
connections are marked on 
the base. 

The DS series come in T092 
plastic packs, manufactured 
for Dick Smith Electronics ac- 
cording to the pro -electron 
series. Comparable types are: 

\ 
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DS547 . . 

DS548 . . 

DS549 . . 

DS557 . . 

DS558 . . 
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BC107, BC207, BC147, BC182, BC547. 
BC108, BC208 BC148, BC183, BC548 
BC109, BC209 BC149, BC184, BC549 
BC177, BC307, BC212, BC157, BC557 
BC178, BC308, BC213, BC158, BC558. 
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Australian director for Mt Stromlo 
Two British and two US scientists have held the direc- 
torship of Australia's Mt Stromlo observatory since it 
was established in 1924. 

Now, after 55 years, an 
Australian, Professor 
Donald Mathewson, has 
been appointed to the post. 

An important observatory 
since its opening, the Mt 
Stromlo facility added a field 
observatory at Siding Springs, 
in the Warrumbungle Ranges 
near Coonabarabran in NSW, in 

The Oddie dome pictured at left 
was the first construction at 
Mt Stromlo. 

Pioneer to 
reduce prices 
Due to the strengthening of 
the Australian dollar against 
the Japanese yen, Pioneer 
will be reducing their prices 
by about 10 percent. 

1964. The joint Anglo - 
Australian telescope project at 
Siding Springs has pushed the 
observatory to world promi- 
nence and it is now a key estab- 
lishment in international as- 
tronomy. 

Prof. Mathewson put himself 
through night school and uni- 
versity paying his fees by work- 
ing as a laboratory assistant in a 
Brisbane hospital. He joined the 
CSIRO in 1955 as a researcher, 
moving to Jodrell Bank in the 
UK in 1958 at the invitation of 
Sir Bernard Lovell. He was ap- 
pointed acting director of our 
observatories 18 months ago. 

It is expected Prof. Mathew- 
son will lead a drive for Austra- 
lian universities to turn out more 
PhD graduates in astronomy 
and to press for greater use of 
the NASA airborne observatory. 

9 



FOR THIS COMPREHENSIVE ELECTRONIC 
COMPONENTS AND ACCESSORIES LOOSE-LEAF CATALOGUE. 

PHILIPS 

0 

CATAL©GUE 
4 

t":11".^ 
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Service 
Qe 

SEND IN FOR YOUR COPY TODAY. 
Or for further enquiries, please telephone: 

Sydney 736 1233, Newcastle 61 1631, 
Canberra 95 0321, Melbourne 699 2731, 
Hobart 28 0121, Brisbane 221 5422, 
Townsville 79 7422, Adelaide 223 4735, 
Perth 322 4653. 

PHILIPS 

'WM 
A PAGES UPDATED 

WITH 
NEW PRODUCTS 

B PRICES UPDATED 

C 

D 

E 

F 

REPLACEMENT 
PAGES 
AVAILABLE 

The new Electronic 
Components Catalogue 
from Philips Service is a 
comprehensive guide to 
Electronic components 
and accessories 
available in Australia. 

It is compiled of 350 
regularly updated pages 
complete with an 

G easy -to -follow, 
alphabetical index 
system. 

The price.also 

H 
includes the updating 
and page replacement 
services to keep you 
informed of current 
prices and new 
products. 

1 

e To: Philips Central Service Division, 
443 Concord Road, 
RHODES NSW 2138 

Please send me 0 catalogues @ $9.40 each 
Cheque/postal order for $ is enclosed. 

Name* 

I Position' 
Company. 

1 Address* 
Telephone. 

ETI 

McCann 184.0009 
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NEWS digest 

Lie detectors under fire in US 
A forthcoming Presidential report on the need to 
safeguard individual privacy is expected to add 
fresh fuel to -the campaign against the use of the 
`polygraph' - better known as a lie detector - in 

employee interviews and internal pilfering investi- 
gations. 
Many people think that not only 
are lie detectors tests unreliable, 
they also 'represent an invasion 
of personal fundamental rights. 

For example, people being 
interviewed for jobs might 
be asked to state their sex- 
ual and political preferences. 

The polygraph monitors the 
subject's breathing rate, blood 
pressure and skin resistance 
while questions are being 
asked. From an analysis of the 
results, polygraph operators 
claim to be able to detect stress 
associated with giving a false 
answer. 

Even though the polygraph 
may not be infallible, the fact 
that many of the general public 
believe that it is infallible leads 
them to tell the truth while being 
monitored. In 1971, when Pres- 
ident Nixon proposed that 1500 
Executive Branch employees 
be polygraphed after press 
leaks, he said: 

"1 don't know anything 
about polygraphs and I don't 
know how accurate they are, 
but I know they'll scare hell 
out of people". 

Americans question 
voiceprints 
Voiceprint analysis, in 
which a recording of a 
human voice is analysed 
for its spectral content 
and compared with 
known samples to prove 
identity, is questioned in a 
report by the National 
Academy of Science. 

Voiceprint evidence, which has 
been allowed in US courts since 
1966, is used in cases where, for 
instance, a ransom message is 

recorded from a telephone call. 
It has been used over a hundred 
times since its introduction. 

The FBI commissioned the 
report, which took two years to 
prepare. 

The conclusions were that 
voiceprints were often am- 
biguous and should be used 
'with great caution'. 

The FBI does not use voice - 

prints as evidence. 

Computer Looks At Creaking 
A computer technique for diagnosing knee trouble 
by measuring the sounds a joint makes as it bends 
is under development in the US 

A microphone assembly is 

held against the patient's knee 
"in a quiet room" and the joint is 
bent and unbent in time to a 

pendulum (for repeatability). A 
marker signal is generated 
when the leg reaches its full 
travel. The sound information is 
then digitised and drawn by the 
computer for further study. 

It is hoped that the method 
will allow not only the nature of 
the disorder to be diagnosed 
but also the improvement or 
worsening with time and the 
position in the joint itself. 

University of Akron, Ohio re- 
searchers have been investigat- 
ing the technique. 

We heard several weeks ago 
that Dick Smith Electronics was 
having trouble with supplies of 
the Exídy Sorcerer home com- 
puter (see review in Ell April 79, 
p.63). The grapevine now tells 
us that those problems have 
been solved with the replace- 
ment of one of the Exidy export 
staff. 

The Sorcerer is unique in hav- 
ing the option of plug-in ROM 
(read-only memory) which 
make it possible to change the 
high-level language in which the 

Knees 
A computer plot of the signal 

obtained from an arthritic knee. 

----, 
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Microprocessor Controlled DVM 
The AUTOCAL 1071 is a seven and a half digit DVM 

with an input impedance of 10 000 M. 
As the name suggests, the unit possible error for the measure - 
has automatic calibration - on 
all ranges - and can be calib- 
rated vía an IEEE 488 bus (the 
connection standard used by 
the Commodore PET - see 
ETI May 79, p 73). Another in- 
teresting feature is the 'error' 
readout (in ppm or percent). 
When the 'error' key is pressed, 
the machine takes all the factors 
influencing the error into ac- 
count and gives the maximum 

ment it is making at the time. 
The addition of a microp- 

rocessor makes it possible to 
perform arithmetic operations 
on the measured figures - 
such as averaging, finding max- 
ima and minima and comput- 
ing ratios. 

The Dindima Group Pty. 
Ltd., PO Box 106, Vermont, 
VIC 3133. 

Dick Smith introduces Sorcerer accessories 
machine operates. At present, 
only BASIC is available but 
Exidy have for some time been 
promising APL (a much more 
powerful language, but not for 
beginners) and a word proces- 
sing system as plug -ins as well 
as an assembler editor pac- 
kage. 

While none of these has as yet 
reached this country, we hear 
that they are on their way. Dick 
Smith is also offering a faster 
printer (120 cps at $1298), an 
S-100 expansion board and a 

dual -drive floppy (630 K). 
For full details, contact Dun- 

can Craven at Dick Smith 
Electronics, 24 Carlotta St, 
Artarmon, NSW 2064. 
Phone: (02) 439-5311. 

Ell Unitrex 
calculator contest 
The result of April's contest 
was as follows: The tuna 
salesman needs two weigh- 
ings to determine which ís 

the heaviest can. 
He will, of course, be able 

to tell at a glance which pan 
of the scales is the one 
biased with the extra weight - it will sit lower than the 
other with no cans on the 
scales. 

The winner was Martin 
Eigner of Greystanes. 
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Electronic 
Components 

PHILIPS 

New series of and Materials *IL 

rectifier bridges to reduce 
PCB 
size. 

The new BY224 .and BY225- 
series of full wave silicon bridge 
rectifiers have a thickness of only 
5.5mm. This means your new 
equipment designs can Cut down 
on PCB space needed for the 
older type bridges. 

These -bridge rectifiers consist 
of four double -diffused diode 
crystals assembled on a copper 
comb, and plastic encapsulated in 
a SOT -112 package. Their internal 
construction, in which the copper 
comb is in close proximity to the 
back of the device, makes them 
suitable for operation with a 
heatsink (using clip 56366). 

The smaller Philips bridges 
BY164 and BY179 and the Mullard 
BYW44 to 47 series complement 
the BY224 and BY225 series to 
provide an extensive range of 
bridge rectifiers for both PCB and 
bolt -down mounting. 

For older equipment the 
Mullard OSH series remains 
available. 

Philips Electronic 
Components and Materials, 
P.O. Box 50, Lane Cove, N.S.W. 
2066 
Ph: (02) 427.0888 . 
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H BY179 - All -plastic module (SOD -28) VA 800V 25A 1A 0 
W 81154 - All -plastic module (S00-28) IN 120V 25A 1.4A I- 
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-600 - Plastic module with 

heat -sink face (SOT -112) 
400V 
600V 85A 5.5A0 

BY225-I00 Plastic module with 100V m -200 - heat -sink face (SOT -112) NI 200V 100A 42A U a 
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-600 -600 Plastic single hole fitting 
600V 40A 4A 
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AVAILABLE THROUGHOUT AUSTRALIA FROM 

CEMA AND PHILIPS 
153-0274 
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NEWS digest 
Portable speech recognition 
aids the deaf 
A device which fills in the 'spaces' for a deaf 
person by means of a microprocessor speech 
recognition system is being developed in 
the States. 

For example, when the 
speaker says "fee" or "see", the 
computer, which fits in the use- 
r's pocket, will recognise the 
"ee" sound and display the fact 
on a 'head -up' LED array onto a 

pair of -glasses. The lip-reader 
can use the information pre- 
sented by the machine along 
with the information which he 

Errata 
February 79, p 15, 
"Communicating 
With Other Worlds" 
Near the bottom of the left-hand 
column, the phrase, "a diameter 
of 305 m (500 feet) in the air." 
should read, "a diameter of 
305 m (1000 feet). This tele- 
scope has a fixed spherical re- 
flector which rests in a natural 
depression in the ground bet- 
ween limestone hills, since the 
cost of digging a hole big 
enough to hold this reflector 
was felt to be prohibitive. The 
radiation received by the reflec- 
tor is focused onto a platform 
some 150 m (500 feet) in the 
air." 
May 78, pp 90 - 91. 
Eli 640 VDU 
The link 2 of IC38 should be pin 
10 (and not pin 12 as shown in 
the circuit diagram). 

Also, the inputs to IC16/1 
(pins 4 and 5) should not be 
connected together. 

Thermostat 
A cheap, handy little 
thermostat which plugs 
into the wall between the 
heater and the mains has 
been released by A & R 

Electronics. 
The price of the device will be 

around 518 and it will handle a 

10 A load. The mid -position of 
the control corresponds to 20 
Celcius, which is the usually ac- 
cepted level for comfort 

A & R Electronics Pty. Ltd, 30 
Lexton Road, Box Hill, Victoria 
3128, Ph: (03) 89-0661. 

gains by watching the speakers 
face - which tells him whether 
the first sound is an "f' or an "s" - to work out the entire sound 
of the word. It is hoped that this 
will eventually become com- 
pletedly automatic for the deaf 
person. 

The computer will have to run 
off less than 100 mW and re- 
quire 16 K of ROM and 4K of 
RAM. 

The research is being done at 
the Centre for Technological 
Applications, Research Triangle 
Institute, Gallaudet College, 
Washington. 

NASA To Develop 
Ion Engine Power 
NASA's Marshall Space 
Flight Centre will develop 
the Solar Electric Propuls- 
ion Stage (SEPS) for use in 
the 1985 Halley's comet fly- 
by. 

The principle behind the ion 
engine is that electrostatic or 
electromagnetic forces are 
used to eject charge -carrying 
reaction mass at high velocities. 
This allows thrust to be gener- 
ated over a long period of time 
for a small weight penalty. 

The engine is being de- 
veloped for a projected 1985 
mission to fly past Halley's 
comet and rendezvous with 
comet Tempel II. 

.I, a 

Y ii 
- 

Service Indicator 
Designed by Studio Electronics and distributed by 
Plessey (Components Div.), this unit will indicate 
when a service is required for the piece of equip- 
ment to which it is connected. 

The operating time between 
services is set by the distributor 
who plugs the device into a con- 
trol unit (also shown above). For 
users who have several of the 
service indicators, this control 
unit is available so that they can 
do their own re -setting. 

When the equipment to 
which the device is connected 
has been operated for the pre- 
set period (which can be from 
10 to 390 hours), a green light 
goes out and a red one lights. 

Plessey (Australia) Pty. 
Ltd, Christina Road, VII- 
lawood, NSW 2163. Ph: (02) 
72-0133 

Gould introduce 
zinc -air battery 
Slightly more expensive than 
the silver oxide battery, but with 
a longer life, the zinc -air button 
cell will be used primarily in LCD 
calculators and other low - 
current applications. 

This represents the first 
new battery in this range 
that Gould have released in 
the two years since silver 
oxide and alkaline batteries 
produced by their com- 
petitors made Gould's 
heavier nickel -cadmium bat- 
teries obsolete. 

11 S I 
1 , , 1 , 

Briefs 
A pump requiring no shaft seals 
has been developed by the Har- 
tell Division of the Milton Ray Co. 
(lvyland, Pennsylvania). The im- 
peller is driven by magnets rotat- 
ing around the pump walls. 

NASA has developed a 

method for casting immisci- 
ble metals by rapid cooling of 
the melt. This could eventu- 
ally lead to the production of 
room -temperature super- 
conductors, according to a 
US report. 

Philips in the Netherlands have 
built a data base which responds 
in English. The PHLIQA (Philips 
Question Answering) system 
operates through a keyboard 
and a video display. 

A reflector which identifies itself 
when probed by microwaves is 
being used to monitor bus travel 
in Stockholm. Up to 10 billion 
unique identity codes can be 
used. 

Toshiba hopes to market the 
world's first fixed -head vid- 
eotape recorder. The system 
uses a tape speed of six 
metres per second with mul- 
tiple tracks on the tape giv- 
ing an hour's recording on 
100 m. 
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JU CONOMIC 

DIÍIGITAL 

CONTROL 
I'1 ASSOCIATION WITH SA 

Computer Products Inc. 
J 

COMPONENTS, KITS 
AND EQUIPMENT 

Expandor Printer 8W' width paper, Impact printer, 80 
columns, converted for Aust. power supply and fre- 
quency, $675.00 TRS-80 interface (use with interface box 
and 8 volt power supply) $48.00. IP-225 Printer, upper 
and lower case, 132 columns, dot matrix, $1,150.00. 

Centronics 779-2 Printer with tractor feed, 132 col- 
umns, $1,550.00. Diablo model 1345, 1610, 1620 
Daisywheel Printers (POA). Diablo model 2300 Dot 
Matrix 200 lines/minute 100 percent duty cycle (POA). 
Hazeltine Terminals (POA). N8T26 $2.70. 4116 
RAMS $15.00. 2114 RAMS, 450nS $7.90, 250nS 
$9.38. 2513 Character Generator $9.48. e 2708 EP- 
ROMS (TI) $24.00. Plus 5v INTEL (100 only in stock) 
$53.00. Z80A 4MHz kit $149.00, ass./tested $170.00. 

6502 CPU CHIPS $10.95. Z80A CPU CHIPS $16.00. 
8080A CPU CHIPS $9.10. 8085 CPU CHIPS 523.00. 
DISK DR(VES, pin for pin compatible with Shuggarts, 

guaranteed bouble density: 51/4" drive only $320.00, with 
power supply, case and cabling $470.00, all of above plus 
controller, DOS and Basic (CP/M available) $725.00 
(single density), $780.00 (double density); 8" drive only 
$480.00, with power supply, case and cabling $580.00, 
all of above plus controller, DOS and Basic (CP/M availa- 
ble) $810.00 (single density), $860.00 (double density). 

6 slot motherboard $79.00 (assembled). 9 slot 
motherboard $99.00 (assembled). 13 slot mother- 
board $122.00 (assembled). Parallel/Serial I/O Board, 
assembled and tested, includes a cassette Interface, 
$191.00. 16K MEM-2 Static Ram Kit, S289.00, As- 
sembled $309.00. Video Board, assembled and tested, 
$180.00. S-100 Edge Connectors, $4.85. 

All equipment is guaranteed factory prime. Add sales tax. 
Add $3.50 for mall order items below value $100.00. For 
large orders please contact us to arrange freight. 
Wholesale enquiries on headed paper welcome. Dis- 
counts available for quantity orders. Send money with 
order or use Bankcard (send number, expiry date and 
signature). 

WE CAN OFFER YOU A BUYING SERVICE 
FOR YOUR SPECIAL REQUIREMENTS. 

LEAVE THE WORRY TO US. 

All prices subject to 15 percent sales tax. 
Prices and specs may be changed 

without notice. 

We are stockists of ITHACA AUDIO, NORTHSTAR (HORIZON), DIABLO, 
THINKER TOY, MICROWORLD, MATROX PRODUCTS. We are building up 
stocks of software - CP/M; XITAN-DATABASE, FORTRAN; MICROSOFT 
BASIC AND ASSEMBLERS; CBASIC-2, NADS, QSORT; TSA SOFTWARE; 
SUB LOGIC 3D PACKAGES; KEYED ACCESS FOR CP/M; NORTHSHARE; 
PASCAL Z (8" DISK); AND ASSORTED BUSINESS PACKAGES. 
Catalogues are being prepared - send 20c for postage. 

MICROCOMPUTER 
SYSTEMS 

Locally manufactured by us in Australia., 
Delivery ex -stock to 6 weeks. 

ALPHA ONE 

Single S-100 Board Computer having 16k RAM 
(expandable to 32k on board); 8k Basic in Rom; 2k 
Ram for video; Z80a CPU at 4 Mhz. Video Output is 

compatible with Australian TV standards. 64 
characters x 24 lines (on most sets); 64 Graphics 
characters. 1 Parallel port; 1 Cassette interface 
(110 Baud to 1200 Baud); 2 Serial ports. The 
ALPHA ONE is housed in a 6 slot motherboard to 
cater for future expansion, an S-100 interface port 
Is fitted. The ALPHA ONE can be supplied in 2 
versions: 

TEACH YOURSELF COMPUTER: The mother- 
board is housed in an Acrylic plastic Hemisphere. 
Keyboard (63 key ASCII) Is housed in a separate 
Aluminium housing. PRICE $640.00 plus sales 
tax. 

COMMERCIAL: Motherboard and keyboard are 
housed in one pressed Aluminium housing. PRICE 
$665.00 plus sales tax. 

OPTIONS (add 15 percent sales tax) 
Colour Graphics (PAL compatible) $250.00 

retro fit add $42.00 6 slot motherboard with 
power supply, cabling and connectors, and a 

pressed Aluminium housing. $270.00 19 key 

hexadecimal keypad.$25.00 Additional 2 serial, 
1 Parallel ports on an S-100 board $191.00. 16k 
memory expansion (on Board) $210.00 16 k 

memory board (4 Mhz) $289.00 (kit); $309.00 
(assembled) 51/4" Disk Drive with S-100 control- 
ler and cabling, power supply, DOS and Basic. 
Single Density $725.00; Double Density $780.00 

8" Disk Drive with power supply, casing, S-100 
controller, cabling, Basic, DOS, Single Density 
$810.00; Double Density $860.00 Extra 51/4" 
Disk Drive (power supply, casing) $470.00 Ex- 
tra 8" Disk Drive (power supply, casing) $580.00 

ALPHA TWO 
Z80a CPU (4 Mhz); 32k Ram; 2 51/4" Single or 
double density disk drives; 2 Serial and 1 Parallel 
port; 6 slot motherbaord; power supply; Timber/ 
Aluminium housing; Basic DOS and CP/M plus 
selected utilities. PRICE fully assembled and 
tested with 120 day warranty $2820.00 

APPLE II and TRS-80 USERS 
16k Memory Expansion Kits now $105.00. 

ALPHA THREE 
standard office data system 
Mainframe Z80a CPU at 4 Mhz; 48k Ram; 2 8" 
Disk Drives at Double density (960 k formatted), 2 

Serial and 1 Parallel port; Terminal 80 characters x 

24 lines; 63 key ASCII keyboard; 19 key 
Numeric/a-f keypad, operating at 9600 Baud; 
Printer IP-225 printer upper and lower case, 81/2" 

paper, impact Dot matrix, 132 columns, differing 
character sizes; Software Written In C -Basic 2 by 
I.M.S. Computer Systems Pty Ltd Debtors, Cre- 
ditors, Payroll, General Ledger and Inventory. 
CP/M and selected utilities provided. Software and 
hardware maintenance contracts are available. 
PRICE with 180 day warranty $7,700.00 
OPTIONS 

Application programming and database pac- 
kages Diablo 1345 Daisywheel printer suitable 
for word processing applications. Software free. 
Additional price $1,975.00; Forms Tractor 
$150.00; Cut sheet feeder $1,162.00. AM -PM 
Service Contract available on all Diablo products. 

WORD PROCESSING 
SYSTEMS 

From $4600.00 excluding printer. We recommend 
a Diablo 1345 printer $3125.00 with the cut sheet 
feeder option. EXIDY SORCERER 16k version with 
standard Basic $1,150.00 (includes S/T). APPLE 
II. Jade Computer Products currently have limited 
stocks of Apple. We estimate our local price would 
be $1,450.00 for the 16k system A2S0016X with 
90 day warranty. Please contact us for further 
details. ROCKWELL AIM -65 now on special - 
ring us for details. 

CONOMIC 

IGITAL 

VlVTROT. 

A.M.A. House, 33-35 Atchison 
Street. St Leonards 2065. ' 

Tel: (02) 439-1220, 439-1773. Telex. 
AA27901, AA20149. 
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The most valuable link 
in your Hi -Fi chain. 

Introducing the Philips Mark II range of Hi -Fi 
magneto -dynamic pick-up cartridges. 

r 

One of the most critical components 
ín the Hi -Fi chain is the pick-up element. 

Philips wide experience in the 
manufacture of audio equipment plus 
constant research in the fields of electro 
mechanical construction and materials, 
have made it possible to produce this 
superb range of cartridges. 

To whet your appetite, look at the 
following specifications for the GP41211: 

20-25,000 
±2dB 

Output asymmetry at 1 kHz < 1dB 
Channel separations at 1 kHz > 30dB 
Frequency intermodulation distortion < 0.7% 
(at recommended stylus force) 

Frequency Response (Hz) 

CsM 
SsM 
Service 

PHILIPS 

For further informatidn, post the coupon 
below to 

Philips Central Service Division, 
443 Concord Road, 
RHODES NSW 2138 

Or contact your local Philips Service Branch on: 

Sydney 7361233, Newcastle 61 1631, 

Canberra 950321, Melbourne 6992731, 
Hobart 280121, Brisbane 221 5422, 
Townsville 797422, Adelaide 2214735, 
Perth 3224653. 
r 

Please send me further information on the 
Philips Mark II range of Hi -Fi magneto - 
dynamic pick-up cartridges: 

Name _ 

Position: 
Company: _ _ _ 

Address: 
Telephone: 

ETUUNE I 

McCANN 184.0012 

Electronics Today International - June 1979 15 



Acting Editor 
Roger Harrison VK2ZTB 
Managing Editor 
Collyn Rivers 
Project Manager 
Phil Wait VK2ZZQ 
Special Assignment 
Les Bell GM4CFM 
Editorial Staff 
Phil Cohen 
Jonathan Scott VK2YBN 
David Tilbrook 
Jan Vernon 
Assembly 
Bill Crump 
Simon Bracken 
Reader Services 
Jan Collins 
Advertising (Sydney) 
Bob Taylor (Manager) 
Geoff Petschler 
Advertising (Melb.) 
John Colquhuon 
Production Manager 
Bob Izzard 
Subscriptions & Circulation 
John Oxenford 
Acoustical Consultants 
Louis Challis & Associates 
Editorial -Advertising Offices 
Sydney Melbourne 
3rd Floor, Suite 24, 
15 Boundary St 2011 553 St Kilda Rd 
Rushcutters Bay Melbourne Vic 3000 
Phone: 33-4282 Phone: 51-9836 

Advertising 
Adelaide 
Admedia Group 
24 Kensington Rd 
Rose Park S.A 5067 
Phone: 332-8144 
Brisbane 
Geoff Home 
60 Montanus Drive 
Bellbowrie 01f) 4070 
Phone: 202-6229 

Hobart 
H.W. Lincone 
23 Lord St 
Sandy Bay Tas. 7005 

Perth 
Aubrey Barker 
133 St George's Tce 
Perth WA 6000 
Phone: 322-3184 

SERVICES 
PHOTOSTATS 
SUBSCRIPTIONS 
BACK ISSUES 
Binders are available for $4.50 plus 90 cents post NSW, $2.00 
other states. 
Photostats are available of any article ever published by Eli. 
We charge a flat $2.00, regardless of page quantity, from any 
one issue of Ell. Thus, if the article is in three issues the cost is 
$6.00. Send orders to the address below. The charge includes 
postage. 
ETI subscriptions cost $19.00 per year (inc. postage) within 
Australia. Cost elsewhere is $24.50 (inc. postage - surface 
mail). Airmail rates on application. 
Back issues: cost $1.40 each plus 45 cents post and packing. 
We can supply only the following issues: 

1976: JarrBeb-JMarAprrr-Mere ie-Jtsiy Ain Sept, .bet- Nov Dec 1977: Jarr.6etr.Mer April May June July Aug Sept Oct Nov Dec 1978: Jan Feb Mar April May June July Aug Sept Oct Nov Dec 1979: all to date 

Orders to: 
Subscriptions Department, ETI 
3rd Floor, 15 Boundary Street, 
RUSHCUTIERS BAY, 2011 NSW 

READER ENQUIRIES 
By Mail: There is no charge for replies but a foolscap -size. 
stamped addressed envelope must be enclosed. Queries re- 
lating to projects can only be answered if related to the item as 
published. We cannot advise on modifications to projects, 
other than errata or addenda, nor if a project has been mod- 
ified or if components are otherwise than specified. We try to 
answer letters as soon as possible. Difficult questions may take 
time to answer. 
By phone: We can only answer readers technical enquiries by 
telephone after 4 pm. In enquiring by telephone about back 
issues or photostats, please ask for the "Subscriptions De- 
partment". 33-4282 
MICROFILM 
Microfiche editions of this publication are available by annual 
subscription from Microfiche Systems Pty Ltd, PO Box 188, 
North Sydney, NSW 2060. 

'COPYRIGHT 
The contents of Electronics Today International and associated 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 copyright, we are not concerned about Individuals constructing 
projects for their own private use, nor by pop groups (for example) construct- 
ing one or more items for use in connection with their performances. 

Commerical organisations should note that no project or part project 
described in Electronics Today International or associated publications may 
be offered for sale, or sold, in substantially or fully assembled form, unless a 
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16 Electronics Today International - June 1979 



FAIRCHILD 

í381H PEP DESIGN AID 

FAIRCHILD DISTRIBUTORS 
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System-F3B7XPEP 

A single -board microcomputer for program development testing, 
debugging, and emulating the F387X family of single -chip 
microcomputers, the PEP system includes an F38E70 EPROM 
microcomputer programmer, an on -board keypad, address and 
data displays. 

Features 

Full in -circuit emulation of the F3870, F3872, F3876, and 
F3878 microcomputers 
On -card keypad for command and data entry 
On -card 7 -segment address and data displays 
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Victoria N.S.W. South Australia Western Australia 
BROWNTRONICS PTV. LTD. GEORGE BROWN & CO. PTV. LTD. PROTRONICS PTY. LTD. WARBURTON FRANKI (PERTH) 
Telephone 419 3355 Telephone 519 5855 Telephone 212 3111 Telephone 277 7000 

TOTAL ELECTRONICS 
Telephone 5962891 

TOTAL ELECTRONICS, DARMIN HOUSE 
Telephone 439 6722 

A.C.T. Queensland 

WARBURTON FRANKI (MELBA PTY. LTD. 
GEORGE BROWN & CO. PTY. LTD. ELECTRONIC COMPONENTS 

Telephone 699 4999 Telephone 95 0455 Telephone 371 5677 
TOTAL ELECTRONICS 
Telephone 229-1633 
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~LtarODIST MICROCOMPUTERS PTY. LTD. 
AUSTRALIAN MANUFACTURERS OF MOTOROLA COMPATIBLE PRODUCTS 

In addition to our own range of modules we are now distributors of the 
CMS RANGE OF MOTOROLA BUS COMPATIBLE MODULES 

CMS 9600 
CPU 

CPU MODULE 1..1K 
6802Static 

Ram with 
battery back-up 
6K Eprom 

e Programmable timer 
2 PIA's 

. al 'w. > 2 ACIA's - RS232 
Priority interrupt 

.+ Address and data butters 
Power failure protecVrestart 
MC14411 Baud rate 
generator 

(One ACIA may be replaced 

$565 . A&T with SSDA) 

PROGRAMMABLE TIMER 
MODULE 9640 

Up to 8 6840 timer modules can be 
inserted to provide the user with 24 

timers 

- $349 t 

` ` y 

-. 

32 VO MODULE 
Provides 32 TTL level inputs 

and 32 TTL level outputs 

$249 9 

WIRE WRAP 
BOARD 

Double -sided ground r 

8 plus 5V 

plus/minus 12V on card 

Plated holes $47 7 
g 

. 
J 

BUS EXTENDÉR 

BOARD .. , _ 
,%", , 

$68 

- SEMCON 
'= ' ;.. -, i R. RACKING 

`. e 
S 

- SYSTEM 

', h-1,11- ' $153 . 

(S94 for rack - nwn clot 
connectors) 

a Sturdy aluminium construction a Blue anodised finish a Ac- 
commodates 8 Motorola Bus compatible cards a Tin plated 
backplane with ground plane on one side e 8 43x2x0.156" edge 
connectors. 

8K/16K EPROM 
MODULE 

Motorola Bus 
Up to 16 2708's 
Can be initialised for 8K 

or 16K of address space 
e -5V generated on board 

$135 
EPROM'Sto suit: 1to8S13.50,9 
to 16 512.50 

° 

- 

PIA MODULE 
CMS 9620 

Motorola Bus 
Up to 8 PIA s allowing 128 

I/O lines 
1 Occupies 32 sequential 

addresses 

U 

= 

1,..: 

A 

G 
¡ , 

'et 

- 
P i__I' .l 

ACIA MODULE 
CMS 9650 

Motorola Bus 
8 ACIA's 
RS232 interface on each 
of the eight channels 
14 baud rates available 

$350 assembled 
$305 assembled with 2 

ACIA's 
6850 - 57.50 

_ 

= I 
i i I 
u 

U 

E; ̀  - 
= -_= - m l 

-'-1I 1 ... -ter^,- . 0 

J j 
allowing efficient interrupt 

handling 
S199 without PIA's (price - does not include flat ribbon) 
5260 ' 6820'Sully S7.50 

populated 

it 

' 
° 4 . 

16K STATIC RAM MODULE 

Uses TMS 4044 450 ns 
Static Ram's 

$325 A&T 

- , CRT -01 VIDEO 

II filt1110. INTERFACE 

1 I I II CI 1 t $285 PLUS TAX 

This powerful unit has been de- 
, Ii LI t i signed to efficiently Interlace the 

'Pali memory of Motorola compatible 
systems directly to a CR1 display. 
it is software driven and with ap II I ap- 
propriate program can be made 
to emulate the majority of func- 

32K STATIC RAM: $569 KIT 
Page mode operation - allows system 
expansion to 1 Megabyte 
Quality PCB with solder resist 

Motorola Bus compatible 
Low power - 2.5 Amps 
300nS access 
Fully static operation 

e Buffered address, data and control lines 
Power rails In grid network for Improved 
noise immunity 
4 x 8K blocks - individually addressable - each write protectable - may be 

from address space if not 
required 

as Multi -phase operation the moduleallows 

access during phase one and phase 

channels 
two ideal for multiprocessing or DMA 
ch 

KIT 'ASSEM. 
32K $569 $599 
24K 469 499 
16K 359 389 
8K 249 275 

All CMS modules are pin and outline compatible 
with Exorciser and Micromodule cards ,.....,,..---,r-. 

bans of currently available Intelli- 
gent terminals. 

page butter - the card has a line buffer Is 
a 

Nonpagely 
urehes-hem processor memory on 

thata 

DMA Is cbasis: 

a)Phase 2 when CPU VMA is low, or, b)removed 
This is completely transparent to the processor 

Phase one. 
resulting in 

a flicker free display without halting or slowing processor 
Displays up to 32x2k pages simply by changing contents 

of 8 bit page register Hardware scrolling controlled by 
scroll register Displays full 128 ASCII character set (Con - 
trol characters optional). Inverse video (may be mixed with 
normal video) e Coarse graphics Unk programmable 
character/line (48, 64, 80) Unk programmable lines/page 
(20,22,24) -Additional line at bottom of page for status 
information-unaffected by scrolling Dot rate controlled 
by phase locked loop - automatically adjusts to different 
formats. 

2114L3 - 300ns 
Low power, 1K x 4 static Rams. 

$6.50 

2708 EPROM's $13 

2516 - plus 5V 2K x 8 

EPROM $36 

SEMCON MICROCOMPUTERS PO Box 61, Pennant Hills, 2120. Tel (02) 848-0800 
Add 15 percent tax where applicable. P&P: $2.50 Sydney Area. $3.50 elsewhere 
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Soon, if not already, you will have a computer in your home and another on your desk at work. 
These personal computers will serve you in many and varied ways. They will entertain you and 
educate your children. They will help you manage the masses of information that surround you. 
They will correct your spelling, select your personalized news report, and figure your taxes. This 
article introduces the world of personal computing, tells where it's at and where it's headed. 

THE FIRST popular personal computer, 
the MITS Altair, appeared in the US in 
January, 1975. It was available only in 
kit form at a cost of about US$400. 

MITS hoped to sell a few of these 
kits to electronic hobbyists. To their 
surprise they were actually flooded with 
orders after a Popular Electronics 
magazine cover story in January, 1975. 

The idea of owning one's own 
computer spread very rapidly. Thous- 

ands of people, including me, painstak- 
ingly assembled these early kits in order 
to experience the joy and excitement of 
turning on the power switch knowing 
that we had a real computer to do our 
bidding. 

A sophisticated array of peripherals 

Portia Isaacson 
Electronic Data Systems 

soon became available including audio 
cassettes and disks for sorting programs 
and data, keyboards, TV interfaces, 
printers, CRT termiñals, colour graphics 
interfaces to colour TVs, joy sticks for 
playing games, music synthesis attach- 
ments, analogue to digital conversion 
interfaces, speech recognition interfaces, 
and a host of other attachments. 

The kits soon give way to fully 
assembled units, and the users of micro - 
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RANK 
AUSTRALIA 
PROFESSIONAL SERVICES GROUP 

MOTOROLA 
MICROSYSTEMS 

TRAINING CDU SE 
SCHEDULE OF MOTOROLA MICRO SYSTEM COURSES FOR 1979, 
BEING CONDUCTED BY RANK AUSTRALIA. 

MELBOURNE COURSES LIMITED TO 20 STUDENTS 
COST: 545/HEAD/DAY. Includes all books, pads, morning and afternoon tea. 

VENUE 1 The Electronics Technology Division of R.M.I.T., 

115 Queensberry Street, CARLTON. 

VENUE 2 Caulfield Institute of Technology, 
900 Dandenong Road, CAULFIELD EAST. 

NOTE: All courses are intended to provide the student with maximum "hands on" experience. Full documentation and handbooks will be provided. 

COURSE 

6800 SUPPORT DEVICES 

AND THEIR APPLICATION 

MDOS 2. OPERATING SYSTEM 
MOOS 3. 
6801 PROGRAMMING 

RESIDENT EDITOR 

(EDIT, EDIT M, CRT EDIT) and 
RESIDENT ASSEMBLER USAGE 

RESIDENT FORTRAN 

RESIDENT BASIC 

RESIDENT COBOL 

MDOS 
2. OPERATING 

MOOS 3. 

6809 PROGRAMMING 

COURSE NUMBER 

305 

DATES 

MAY 29, 30 

VENUE 

RMIT (1) 

306 JULY 10, 11 CET (2) 

307 JULY 16. 17, 18, 19, 20 RMIT (1) 

308 JULY 23, 24, 25, 26 RMIT (1) 

309 AUG. 6,7,8,9, 10 RMIT (1) 

310 AUG. 20, 21, 22, 23, 24 RMIT (1) 

311 SEPT. 10, 11, 12, 13, 14 RMIT (1) 

312 OCT. 2, 3 CIT (2) 

313 OCT. 15, 16, 17, 18, 19 RMIT (1) 

COURSE PRE -REQUISITES 

This course will discuss the application of 6800 support chips and the 
relative merits in each case. The'course has been designed to assist 
the design engineer. 

This course is designed to teach the beginner how to use MDOS to his 
best advantage, and therefore little pre -requisite knowledge would be 
required. 

A knowledge of digital logic and arithmetic would be advantageous. 
A good working knowledge of the 6800 and its object codes will be 

expected. A working knowledge of MOOS is assumed. 

This course is designed to teach extended use of the Resident Editor 
and the newly released Edit M and CRT Edit. A knowledge of 6800 

object and source codes would be advantageous. A working knowledge 
of MOOS is assumed. 

A knowledge of Programming technique is necessary. A working 
knowledge of Macro Assembler and Linking Loader would be assumed, 
as would MDOS. 

This course is designed to teach the beginner how to use MDOS to his 
best advantage, and therefore little pre -requisite knowledge would be 

required. 

A knowledge of 6800 source and object codes advantageous. MDOS 

assumed. 

TOPICS COVERED (Basic) Review of the Motorola 6800 instruction set; Use of programming and prototyping aids: Data structures, stacks, arrays, tables: The use of 
interrupts, sub -routines, and structured programming techniques; Arithmetic and logic functions; Systems design approach and performance estimation; 
Programming for maximum speed or memory economy. 

ADVANCED PROGRAMMING COURSE. Pre -requisites. The student is expected to have completed the basic 6800 or 6809 course - or to have had equivalent experience. 

TOPICS COVERED (Advanced) 
MOOS: Elementary functioning; Chain files; Disk 
structures; Repair, recovery, backup and 
patching; Writing programs to execute under 
MOOS. . 

ASSEMBLER: The purpose and use of MACROS; 
Relocation; Other features. 

LINKING LOADER: Different sections produced by 
the loader; Operations: Traps and tricks with 
the linking loader. 
FORTRAN: Comparison of Motorola FORTRAN 
and other common FORTRANs; Data 
representation and numeric precision; Linking 
procedures; Writing assembler code; Disk handling. 

Persons interested in the courses should contact your local Rank office for further details. 

SYDNEY COURSES LIMITED TO 17 STUDENTS 
COST: 550/HEAD/DAY. Includes lunch, morning and afternoon tea. 

VENUE Ramada Inn, 220 Pacific Highway, CROWS NEST. N.S.W. 

COURSE COURSE NUMBER DATES VENUE 

6800 ADVANCED 202 MAY 23, 24, 25. 28, 29 RI 

6809 (BASIC PROGRAMMING) 203 JULY 25, 26, 27, 30, 31 RI 

6800 (BASIC PROGRAMMING) 204 SEPT. 19, 20, 21, 24, 25 RI 

6809 (BASIC PROGRAMMING) 205 NOV. 7, 8, 9, 12, 13 RI 

BASIC (MOTOROLA AND SOFTWARE DYNAMICS): 

Interpreters and compilers; Elementary 
features: String handling; Disk accessing. 
MPL: Introduction to MPL; Examples in MPL. 
PROGRAMMING TECHNIQUES: Top -down and 
structured programming; Review of available 
literature: Using MDOS for large program 
development; Introduction to "Pascal" and "C 
programming languages. 

NOTE: All courses are intended to provide the student with 
maximum "hands on" experience. Full documentation and 
handbooks will be provided. 

COURSE PRE -REQUISITES 

6800 (Basic Programming). Student is expected to be familiar with 
digital logic and arithmetic and should have studied the Motorola 6800 
Applications and Programming manuals, the latter being required for 
reference purpose during the course. 
Basic 6809 Courses. The student is expected to have completed the 
basic 6800 course - or to have equivalent experience. 

TOPICS COVERED: Review of the 6809 instruction set; The application of new addressing modes; Data structures for the 6809; The use of sub -routines; 6809 arithmetic 
functions; 6800/6809 common assembler input; Modifying 6800 code for the 6809; Structured programming; Systems design and performance estimation; 
Programming for speed or memory economy; Using the macro assembler; Applications of the exotic 6809 Instructions. 

The above courses will be held in conjunction with Creative Strategies. 
Persons interested in the above courses should contact either Creative Strategies on 1021 46.5894, or your local Rank Office, for further Information and an 
application form. 
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The world of personal computing 
computers were no longer limited to 
those people willing to solder. Business 
uses of personal computers became very 
common. Personal computers were pur- 
chased, by elementary schools, high 
schools, and colleges. Many people 
bought computers to learn how to write 
programs. 

In Business 
About 70% of all personal computers 

sold 'in the US in the past two years 
were bought by businesses, both large 
and small. Businesses use personal com- 
puters for many different reasons. One 
common application is word processing 
in which the computer is connected to 
a typewriter -quality printer and is used 
to produce documents. Once the docu- 
ment has been entered into the com- 
puter, corrections or additions can be 
made and a new manuscript typed very 
simply. Lawyers find word processing 
very useful for composing contracts. I 

even know a psychiatrist who keeps all 
his patient records using a word pro- 
cessing computer. 

Other common business applications 
include accounting functions and pay- 
roll. The general ledger for my com- 
puter store is kept on a microcomputer. 
Accounting applications are limited to 
small businesses because large cor- 
porations have too much data to be 
stored by a personal computer. How- 
ever, large corporations find many uses 
for personal computers. The most 
common are process control applications 
where the computer is used to control 
some industrial machine or process such 
as an assembly line or numerical control 
metal cutting machine. 

In Education 
About 15% of all personal computers 
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The majority of personal computers are bought by businesses at present. They are used for such 

applications as accounting, word processing and process control. 

sold to date are being used in education- 
al applications. Personal computers have 
many uses in education at all levels. A 

kindergarten uses a microcomputer with 
preschool children in left -to -right scan 
drills to prepare them for reading. 
Elementary schools use personal com- 
puters to drill students in arithmetic 
exercises. There are many educational 
games. 

In a geography game a map is dis- 
played on the screen. The child is asked 
to enter the names of randomly selected 
states, their capitals, and the proper 
abbreviations. In another game the child 
is taught ecology through a simulation 
of a country. The child is the emperor 
of the country and must make decisions 

OW1 

i 

Schools are making increasing use of personal computers 'as instruction tools in the classroom 

about land usage. If the land usage is 

wrong, people in the simulated country 
may starve. Simulation games such as 
this one, in which the child can see the 
result of an action, are powerful teach- 
ing tools. 

Of course, personal computers are 
used to teach about computers and pro- 
gramming. Universities use personal 
computers in teaching computer 
sciences, in making calculations in 

engineering and science courses, to do 
simulations, to process data, and to do 
many of the tasks once performed by 
larger, more -expensive computers. 

Hobbyists 
Only about 15% of all personal com- 

puters sold in the US have been sold to 
computer hobbyists. In 1975, the first 
computer hobbyists were electronic 
hobbyists, electronic technicians, or 
electrical engineers who wanted to 
learn about computer hardware. They 
enjoyed assembling and debugging the 
early kits. Later, computer hobbyists 
came from fields other than electronics. 
Many of today's computer hobbyists 
know very little about electronics or 
computer hardware. Their hobby is pro- 
gramming. Most computer hobbyists 
want to learn more about computers. 
Many of them make use of the know- 
ledge gained in their jobs. 

What is a Personal 
Computer? 

Exactly what is a personal computer? 
It is the general purpose computer hav- 
ing scaled -down versions of the same 
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The world of personal computing 
parts as the very expensive large com- 
puters. 

Every computer has five parts: the 
central processing unit (CPU), the main 
memory, the mass storage, input and 
output. In personal computers, the CPU 
is an expensive microprocessor which is 
slower and is limited to much smaller 
amounts of memory than bigger com- 
puters. 

In today's personal computers the 
main memory is usually limited to 
about 65 000 bytes. Large computers 
usually have millions of bytes of main 
memory. For mass storage of programs 
and data, large computers commonly 
have entire rooms full of huge disc 
drives. Each disc may hold 500 million 
bytes of information. 

It is in mass storage that personal 
computers differ most from large com- 
puters. The least expensive form of mass 
storage is the audio tape cassette. 
Floppy disks, which hold up to one 
million bytes, are also commonly used. 
The personal computer input device is a 
single keyboard. On larger computers, 
input may come from hundreds of key- 
boards at one time and from punched 
card readers. The personal computer 
output device is usually a video monitor, 
television, or a slow printer. Larger com- 
puters output to many terminals simul- 
taneously and use very high speed 
printers. 

Rapid advances in computer tech- 
nology have caused the cost of a small, 
but general purpose computer, to drop 
so far that now many people can afford 
one of their own. The fact that it is a 
general purpose computer means that 

Many sophisticated 
games are available - 
including the popular 
chess and Mastermind 
among others which 
are specifically des- 
igned to run on a 

personal computer. 

the personal computer can do most 
things big computers can although in 
some cases, it may be done more slowly 
or more awkwardly. or on smaller 
amounts of data. A business may afford 
to buy one for every employee. A 
school can afford to use them in class- 
rooms. 

The Boom 
During 1978 about 250000 personal 

computers were sold by US companies. 
Many experts agree that by the early 
1980s personal computers will number 
in the millions. They will certainly be 
the next big boom in consumer 
electronics. 

Presently, the most popular personal 
computers in the US are the Radio 
Shack TRS-80, the Commodore Pet and 
the Apple II. 

In 1978, Radio Shack sold about 
100 000 computers, Commodore sold 
about 25 000 and Apple about 20000. 

Biography - Portia Isaacson 

Dr Portia Isaacson is an Electronic Data 
Systems Fellow. She is also co-owner of the 
Dallas area (Texas) Micro Stores. She was 
conference chairman of the US 1977 National 
Computer Conference (NCC) and is presently 
chairman of the Association for Computing 
Machinery (ACM) Special Interest Group on 
Personal Computing and ACM Council Mem- 
ber -at -Large. 

Dr Isaacson is president of the Computer 
Retailer's Assosciation. She is also a con- 
tributing editor for Datamation, an associate 
of Byte, and Technical Editor for the IEEE 
Computer Society's Computer magazine. She 
is a member of the American Management 
Association Management Systems Council and 
the NCC Committee. 

Dr Isaacson has several publications in 
personal computing, microprocessors, and 
operating systems. She was previously a 
member of the computer science faculty at 
The University of Texas at Dallas and North 
Texas State University and worked on the 
engineering staff of Xerox Corporation, 
Recognition Equipment, and Computer Usage 
Company. Dr Isaacson holds a BS in physics 
and mathematics from East Centrál University 
Oklahoma, an MS in computer science from 

North Texas State University, and MAS and 
Ph D in computer science from the Southern 
Methodist University. 
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These three computers have many 
similarities. Each costs under $1,000 in 
the US. Each is based on an eight -bit 
microprocessor, has a small amount of 
memory, and uses cassettes or floppy 
disks for data and program storage. All 
three have alphanumeric keyboards 
(figures and numbers), although the 
PET keyboard is like a calculator rather 
than a typewriter. The PET and the 
TRS-80 have build -in black and white 
video monitors. The Apple connects to 
a color TV set that is not included. All 
three computers have a simple 'Basic' 
language interpreter stored in a read- 
only -memory (ROM) so that one can 
type in a program in Basic as soon as the 
power is turned on. 

The home computers to be intro- 
duced in 1979 will be significantly 
improved over earlier ones - for about 
the same price. The main features will 
be a standard typewriter keyboard, 
more memory, an expanded Basic 
language, color graphics, sound out- 
put, voice output, and much lower cost 
disks (about US $300 for a 100000 
byte disk). 

Every year for at least the 'next ten 
years new personal . computers will be 
introduced with significant improve- 
ments over the previous year's models. 
The major areas for continued improve- 
ment are more memory, less expensive 
and greater capacity disks, higher - 
resolution graphics and better anim- 
ation, easier -to -use and more powerful 
programming languages, lower cost 
printers, voice and sound output, and 
voice input. 

The personal computer is surely the 
most important tool ever invented, for 
it expands man's ability to think - the 
very trait that sets him apart from other 
living creatures. How lucky we are to 
live at this time! We will be able to 
watch as the new world of personal 
information processing unfolds. 

I hope to share with you a view of 
this new world from my vantage point 
here in the USA. 
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1 MEK6800R2 
TV Interface Board Output is Composite Video. 

I Programmable CRT Video Interface for MEK6800D2 Kit. 

MEK68R2 PROGRAMMABLE 
CRT VIDEO INTERFACE 

.a, 

IN STOCK 
HEADY 
TO GO 

.J.\\1rro 

- 

'At 

The MEK6800D2 Accessory board is designed to provide a complete 
interface between the D2 Kit, an ASCII keyboard and either a professional 
video monitor or standard TV set. Included with the board is a custom 
programmed ROM which contains the necessary video driver. This ROM is 
to be inserted into the ROM socket provided in the D2 Kit. These drivers 
are written as callable subroutines enabling the user to operate In either 
a stand alone mode of operation or as a CRT terminal. 
Price $195 + Tax = $267.25 

¿1A 

r 

1 7 Slot Motherboard/Adapter Board for MEK6800D2 Kit 

The MEK6800AB provides two MEK6800D2 compatible 86 -pin buss con - 
1 nectors and five 6800 type 60 -pin accessory board connectors. The. 

purpose of this board is to provide an inexpensive connection between 

1 
the MEK6800D2 Evaluation Kit and accessory boards such as the 
MEK68R2 CRT interface board and the MMS68104 16K x 8RAM board. Ail 
electrical signals are transferred via the buss between the 86 -pin 

1 
con- 

nectors and the 60 -pin connectors. Provision has been made for con- 

1 
necting an external power supply. 
A typical configuration would have a D2 kit in motherboard connector 1, 

1 
an MMS68104 16K x 8 RAM board in motherboard connector 2, and a 
MEK68R2 CRT interface board in accessory connector 1. With external 

1 
power supply, this allows expansion of the MEK6800D2 Kit to systems 
capabilities. Price $75 + Tax = $86.25. 

r 

y. 
M6800 - Family Evaluation Kit II 

MEK6800D2 provides a useful and expandable tool for those who wish to 
develop systems with the M6800 Microprocessor without Investing in 
expensive terminals. All parts needed to complete the system and get up 
and running are provided in the kit with the exception of the power 
supply. In addition to the expansion available on the basic micro- 
computer module, additional RAM, ROM and I/O parts can be accom- 
modated at a later date to implement more complex systems. Machine 
language programmes can be entered through the system keyboard or 
via a built-in audio cassette interface system. Hexademical LED displays 
are provided for monitoring data and address information. A crystal - 
controlled clock generator is used to eliminate timing adjustments. 

JBUG Monitor Trace One Instruction Set up to Five Breakpoints 
Examine and Change Memory and Registers 

Parallel and Serial Interface Capability 
161/0 Lines, 4 Control Lines 

Price $235 + Tax = S267.25 

SCOPE TC60 
Replaces any lOW to 60W Iron 

Variable Wattage 
Variable Screw on Tips 
Variable Temp 200°- 400° 
240 Volts Mains Operated 

TC-60 Soldering Iron 
STS Safety Stand with sponge 
LL Replacement Tips 

Your choice . 
1.6mm Double Flat 
2.4mm Double Flat 
4.8mm Double Flat 

AS Anti Seize Lube 

$40.60 
S 8.80 
S 1.60 

S 1.60 

1 
Silicon Volley Mail Order Division 
P.O. Box 898, Crows Nest, N.S.W. 2065 
Please send me the following D2 Products: 
MEK6800D2 MEK6800R2 MEK6800AB SCOPE TC60: TC-60 STS LL O SIZE 

1 

1 

1 

1 

1 

silic N VALLEY 

Name 

Address 

State Post Code 

Bankcard No 

Cheque enclosed $ ...,icorne here 
Please add $4 post and packaging to the above prices. Just send a cheque/money order for the full amount including tax and post and packaging. We'll look after the rest for you. 
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Japanese satellite 
to watch over our weather 

Weather -watching meteorological satellites are of vital impor- 
tance since they provide pictures and other information which 
enables accurate weather forecasts to be made. They also enable 
warnings of dangerous storms to be given long before they reach 
heavily populated areas. 

THIS IS an ideal field for international 
collaboration and arrangements have 
been made for a number of satellites to 
be placed in geosynchronous orbits 
where each craft will remain over a 
particular region of the earth as a 
"weather -watcher" for that area. 

The regions to be covered by 
satellites are shown in Vigure 1. The 
U.S. GEOS craft (see ETI, pages 14 and 
15, October 1978) covers North and 
South America and the Eastern Pacific 
Ocean regions, the European Space 
Agency's Meteosat covers Europe and 
Africa and the Russian GOMS craft 
will cover much of Asia. 

The cover for Australia, New Zealand, 
Japan, China, Malaysia, Burma, Korea, 
Vietnam, Laos, Tibet, Indonesia and 
Mongolia is provided by the GMS-1 
satellite (Geostationary Meteorological 
Satellite); this will be replaced by a 
GMS-2 craft also at 140°E longitude 
directly south of Tokyo, in August 
1981. 

GMS-1 
THE GMS-1 craft was manufactured by 
the Hughes Aircraft Company of El 
Segundo, California and was launched 
on 14 July 1977 from Cape Canaveral 
by the U.S. National Aeronautics and 
Space Administration (NASA). 

However, the procurement, launch 
and initial checkout of this spacecraft 
were the responsibilities of the Japanese 
National Space Development Agency 
(NASDA) on behalf of the Japanese 
Meteorological Agency (JMA). 

< Fig. 2. The GMS-1 craft undergoing final 
anechoic chamber tests before launching. 
The striped section is a sun shield to protect 
the VISSR. Inset, component parts of the 
craft (Courtesy; Hughes Aircraft Corpn.) 

NSDA and JMA share control and 
use of the GMS-1 during its planned 
five-year lifetime. The prime con- 
tractor of the craft was the Nippon 
Electric Company (NEC) of Tokyo. 

The GMS-1 has been designed to 
observe cataclysmic events on earth, 
including hurricanes, typhoons and 
regional weather phenomena, day and 

Brian Dance 
night. It also relays meteorological data 
from collection points (ships, buoys 
and weather stations) to a processing 
centre in Japan. In addition, it provides 
for the relay of processed imaging data 
for facsimile reproduction at distribution 
points in the Western Pacific area. 

Many aspects of the weather which 

e0 .11 100 170 1411 0.0 1111 

daily affect the lives of people in various 
parts of the world exist for such relatively 
short times that polar -orbit weather 
satellites miss them. 

However, each of the satellites in 
geosynchronous orbit about 36,000 km 
above the earth's surface can keep about 
one-third of the earth under constant 
observation and can obtain almost 
instantaneous information on rapidly 
changing weather patterns. 

Quite a number of instruments are 
carried on board the GMS-1. One of 
these is a visible/infra-red spin scan 
radiometer (VISSR) which measures the 
radiation from the earth and its atmos- 
phere. 

Developed by the Hughes Santa 
Barbara Research Centre for making 
pictures of the earth's cloud cover in 

v 

400 140 IN 119 4,1 10 N1 70 11 10 40 

Fig.1. The meteorological satellite stations; the GMS craft cover the region in the ellipse at 140°E. 
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Japanese weather satellite 
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daylight and darkness, this scanning 
camera is able to send back black and 
white television -like images of one-third 
of the earth every thirty minutes; these 
pictures enable meteorologists to iden- 
tify, monitor and track severe wind- 
storms, heavy rainfall and typhoons. 

A Space Environment Monitor (SEM) 
developed by the Nippon Electric Com- 
pany is also carried on GMS-1. This in- 
strument investigates the energetic 
particle activity radiated by the sun and 
helps to study the effect of extreme 
solar activity on the earth's telecom- 
munications systems. The SEM detects 
solar protons, alpha particles and solar 
electrons. 

Telemetry data from the GMS-1 craft 
is received and processed at the NASDA 
Tsukuba Space Centre in Japan, while 
the VISSR and the SEM data are 
received and processed by JMA earth - 
based equipment. Tsukuba acts as the 
control centre for the tracking and 
command system of the satellite. 

GMS-2 
GMS-2 is being manufactured by Hughes 
Aircraft Company under a contract 
awarded by the Nippon Electric Com- 
pany in February 1978. Two GMS-2 
satellites will be manufactured; one will 
be launched in August 1981 by NASDA 
from the Tanegashima Space Centre in 
Japan using a Japanese N-11 rocket. The 

- i 
One of GMS1's first pictures - recorded by the VISSR on 
8th September 1977. Note Australia near the bottom of the 
picture and a typhoon off the coast of China in the upper left. 

other will remain on the ground as a 

back-up vehicle to provide cover if the 
operation craft should fail. 

The height (240 cm over-all) and the 
diameter (216 cm) of the GMS-2 will be 
the same as that of the GMS-1, but the 
weight of the GMS-2 is 268.3 kg as 
opposed to the 304 kg orbital weight 
of the GMS-1. 

The weight was reduced by using 
lighter material and fewer solar cells of 
higher efficiency. This reduction was 
necessary to match the payload capacity 
of Japan's N-11 launch vehicle (which 
is similar to a 2914 Delta -type three -stage 
rocket). 

As in the case of GMS-1, NASDA 
and JMA will share the control and use 
of the GMS-2 satellite during its planned 
three-year mission lifetime. Like its 
predecessor, the GMS-2 will be able to 
transmit current weather information 
pictures every half hour from its geo- 
synchronous orbit. It will provide cover- 
age over 168 million km2 (65 million 
square miles) of the earth's surface at 
all times. 

The GMS-2 will carry the same 
camera instrument as that used in the 
GMS-1, the VISSR, and a SEM. The 
Sharp Corporation of Japan will manu- 
facture the solar cells for the battery 
charge array. Assembly and testing of 
the telemetry and command subsystem 
on one of the spacecraft will be the res- 
ponsibility of the Nippon Electric 
Company. 

Spectral Visible Infra -red 
bands 

0.4 to 1.lum 10.5 to 12.5um 
No. of channels 2 1 

No of lines 
per image 5000 2500 
No of samples 
per line 5000 2500 
Resolution 2.5km 5km 
Line duration 300ms 
Image taking 
time 25 minutes 
Image recurrence 
period 30 minutes 

Table 1. The imaging performance of a 

meteorological satellite 

The VISSR is the main payload of 
a meteorological satellite. It scans the 
earth from East to West owing to the 
spin of the satellite; the image system is 
stepped once in each spin period so that 
the scanning line is moved from South 
to North across the disc of the earth. 

As indicated in Table 1, there are 
normally two visible channels operating 
over virtually the full visible range from 
0.4 urn in the violet region of the 
spectrum to 1.1 urn in the near infra- 
red. 

In addition, there is an infra -red 
channel operating over the spectral 
range of 10.5 to 12.5 urn and a spare 
infra -red sensor is normally carried. 
(A special feature of the European 
Meteosat-I is an additional infra -red 
channel which operates in a time- 
shared module with one of the visible 
channels; this additional infra -red 
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channel covers the water vapour absor- 
ption band of 5.7 to 7.1 urn and pro- 
vides new data on the water cycle of 
the atmosphere.) 

The earth's images are transformed 
into data, each line of the image being 
transmitted during the time the next 
line is being scanned. One image is 

obtained in 25 minutes, but this is 

followed by a five-minute interval for 
the telescope to be reset and stabilised. 
Thus one image is transmitted each 30 
minutes. 

The infra -red data can be used to 
estimate the oceanic temperatures to 
around ±1°C, and the temperature of 
the tops of the clouds can be estimated 
to about ±3°C. 
The height of the cloud tops can be 
estimated to within about 1.5 km. 
Small clouds can be used as tracers to 
estimate the wind velocity to within 
a few metres per second using three 
successive images and the velocity may 
be estimated at up to three different 
altitudes. 

Conclusions 
The GMS satellites have a vital role in 
the new weather watch program which 
encompasses the globe; this program is 

described by meteorologists as the most 
detailed study of the atmosphere of the 
earth which has ever been attempted. 

Apart from the main participating 
nations whcih have undertaken the 
responsibility of contracting for and 
launching the satellites, the weather 
watch program involves the United 
Nations, the World Meteorological 
Organisation, the International Council 
of Scientific Unions, the aerospace 
industries and about 145 nations which 
will contribute surface and atmospheric 
measurements every day. 

The GMS satellites form part of the 
Global Atmospheric Research Program 
(GARP) which is sponsored by the 
International Council of Scientific 
Unions and the World Meteorological 
Organisation. 

The long -tern aim of the projects 
consists of successive experiments which 
it is hoped will eventually lead to an 
understanding of the boundary region 
between the ocean and the atmosphere. 

This region is especially important, 
since it is the place where heat and 
moisture are exchanged and where the 
immense heat capacity of the oceans 
can exert its influence on the atmos- 

pheric heat engine so as to develop high 
energy air currents and the clouds and 
the tropical storms which influence the 
general motion of the atmosphere. 

In future the roles appropriate to 
geosynchronous and to low orbit 
meteorological satellites must be con- 
sidered and so must the way they will 
provide the data required in the global 
system. 

In addition, there is the possibility of 
using small, economical satellites of a 
modular construction (known as "Mini- 
metstats") in space -to -space links with 
geosynchronous satellites. 

Eventually a common platform for 
meteorological and remote sensing 
satellites may be developed. 

Apart from the vitally important uses 
of meteorological satellites in the 
modern world, the importance of inter- 
national collaboration in projects of this 

S-BANDHIGH 

nature should not be underestimated. 
The more nations collaborate with 

one another, the better they will under- 
stand each other's points of view and 
this greatly reduces the possibility of 
major wars. 

An artist's concept of the second generation 
Geostationary Meteorological Satellite, 
GMS-2, pictured against a starry sky. We have 

annotated its various functional features. 
Like the GMS-1 it is spin stabilised and will 
be built by Hughes Aircraft Corporation 
under contract to the NEC of Japan. 
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AMPEX 

PioIesiionciI Seiles 
Ccusettei 

HERE IS A UNIQUE OPPORTUNITY.to obtain world- 
famous AMPEX tape cassettes at truly bargain prices. 

The AMPEX 360 series are standard tape cassettes but 
made to professional standards using professional grade 
materials. They are made specifically for applications in which 
consistent and reliable pérformance is as essential as top 
quality electromagnetic properties. The tapes are of course 
completely suitable for all general purposes - the main 
difference between AMPEX 360's and many other tape 
cassettes is that these are made properly! 

The Ampex Professional Series cassette has a wide dynamic 
range due to its low noise/high output oxide formulation, 
providing clean, well defined response across the spectrum. 

The recording surface is polished by the exclusive Ampex 
Ferrosheen TM process to produce a glass -slick oxide surface 
that achieves close tape -to -head contact, maintaining sound 
fidelity. 

The shell, and its internal components, are precision 
products designed for the highest mechanical reliability. The 
pressure pad system is a felt/beryllium copper spring assembly. 
Rotating guide rollers run on lubricated stainless steel pins. 

A special formulation in the interior top and bottom liners 
reduces tape edge friction and minimises possible wow and 

IAMPEX, PFOFESSIONAL flewRrV'ad'rr 

. 1I;) 

' r.ó"e 

<43 

Low noise/high output 

Wide dynamic range 

Ferrosheen TM polished oxide surface 

Superior quality shell and components 

flutter. The cushioning effect created by the liners helps to 
reduce mechanical noise to a practically inaudible level. 
The convex shape of the liners causes a spring -like action 
which controls tape torque and tape alignment and helps in 
forming.a uniform tape pack for smooth, jam -free operation. 

The cassette shells are assembled with five screws to 
maintain precise internal dimensional uniformity. The shell 
may be dis-assembled for editing or splicing if required. 

Windows, which allow visual inspection of the tape packs, 
are made of solid transparent polystyrene to protect the 
tape from dust. 

CHARACTERISTICS SPECIFICATION 

CASSETTE TAPE SYSTEM 

PLASTIC SHELL 

Dimensions: 

Materials of Construction: 

Torque Control Liners: 

Pressure Pad Assembly: 
Magnetic Shielding: 
Closure Method: 
Tape position Windows: 
Tape Guide System: 

SYSTEM PERFORMANCE 
Rotating Torque: 

Wow and Flutter: 

Manufactured in conformance to 
Philips Dimensional Standards. 
High heat, medium impact poly- 
styrene. 
Graphite coated, preotensioned 
polyester. 
Felt/Beryllium copper spring. 
Full -width steel. 
5 -screw assembly. 
Rigid polystyrene. Welded. 
Rotating guide rollers operating 
on lubricating stainless steel pins. 

Less than 25gm/cm without hold- 
back. 
Less than 0.10% DIN weighted. 

INTRINSIC MAGENTIC OXIDE PROPERTIES 
Coercivity (Hci) in oersteds 
Retentivity (Brs) in gauss 
Erasure (1000 oersted field) 

in db 

PHYSICAL PROPERTIES 
Base film thickness in mils 
Base film type 

Oxide coating thickness in 
mils 
Total thickness in mils 

290 
1100 

-60 

290 
1100 

-60 

0.50 0.30 
Tensilized Tensilized 
polyester polyester 

0.20 0.17 

0.70 0.47 



Each cassette is packaged in a trans- 
parent "Norelco" container. The insert 
label is reversible, providing space for 
programme contents and title to be 

written or typed. 
Dindy Marketing has arranged with 

Ampex for Dindy to offer these tapes to 
our readers for a limited period of time, 
and at genuinely bargain prices. 
Electronics Today International has 
tested these tapes and supports Ampex's 
claims for performance and quality. 

NOTE: Dindy has available ex -stock 
- 10,000 C45's; 40,000 C60's and 
10,000 C90's. If demand exceeds 
Dindy's 'stock, Ampex has agreed to 
make further supplies available to Dindy 
within two weeks notice 

Due to the extreme care taken in 
manufacture, it is extremely unlikely 
that any faulty cassettes will be found - 
in the improbable event that you receive 
a faulty cassette, Dindy guarantee to 
replace it (at their discression) within 30 
days. 

Organisations able to purchase at 
sales -tax free prices should enclose a 

valid sales -tax certificate and deduct 
C45 (10c); C60 (11c); C90 (12c) for 
each cassette. 

This offer is made by Dindy 
Marketing and this magazine is 
acting as a clearing house for orders 
only. Cheques should be made out 
to 'Ampex Offer' and sent together 
with the order form to 'Dindy 
Offer', Electronics Today Int., 
15. Boundary Street, Rushcutters 
Bay, NSW, 2011. ETI will process 
the orders and pass them on to 
Dindy who will send out the goods 
by IPEC or certified mail. Please 
allow approximately four weeks 
for delivery. 

SPECIAL BARGAIN 
PRICES 
Quantity 

C45 

C60 

C90 

1 - 50 

$1.25 

$1.35 

$1.45 

51 - 100 101 - 200 201 + 

$1.20 $1.15 $1.10 

$1.30 $1.25 $1.20 

$1.40 $1.35 $1.30 

Plus postage - $2.00 (any quantity). 
If valid sales tax certificate enclosed deduct 10 cents - C45's, 11 cents - C60's, 
12 cents - C90's. 

AMPEX OFFER 

Please supply: 

Quantity 

C45 

.C60 

C90 

Send to: Electronics Today International 
15 Boundary Street 
Rushcutters Bay, NSW 2011 

Postage (any quantity) 

TOTAL: 

Name 

$ 

$2 00 

Address 

Postcode 

Please make cheques/postal notes payable to 'Ampex Offer' and send together 
with the order to 'Ampex Offer', Electronics Today International, 15 Boundary 
Street, Rushcutters Bay, NSW 2011. Offer closes 15 July 1979. 
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'D' series high efficiency 
speaker systems 

The Li D Series enclosures are an excitingly 
new concept in loudspeaker design - the 
component parts and range have evolved from 
the highly successful LI) A Series - the first 
enclosures produced by LLI some five years ago. 
This range of enclosures reflects the latest trend 
in speaker design plus a most pleasing departure 
from the conventional. 

e' 

i 

Model LD-D-12522H 
System Type 12" 4 way 5 Speaker 
Speaker Component: 

Bass Onver 
Mid Range 
Tweeters 

Power Capacity 
Frequency Response 
Crossover Frequency 
Nominal Impedance 
Dimensions 
Colour 

{ 

Model LD-D-104H 
System Type 
Speaker Component: 

Bass Driver 
Mid Range 
Tweeter 

Power Capacity 
Frequency Response 
Crossover Frequency 
Nominal Impedance 
Dimensions 
Colour 

10" 3 way 3 Speaker 

10" Roll Surround Bass Drive Unit 
4" Curvlinear cone type 
3" Horn 
30 watts RMS integrated Programme 
35 Hz to 18,000 ± 3 dB 
1,000-5,000 Hz 

8 ohms at 1,000 Hz 

610mmHu360mmWx270mmD 
Australian Walnut 

Model LD-D-1555H 
System type 
Speaker Component. 

Bass Dnver 

Mid Range 
Tweeter 

Power Capacity 

15" 3 way 4 Speaker 

15" Cast Chassis - Edge Treated 
High Compliance Bass Drive Unit 
Two x 5" Curvlinear Cone Type 
High Efficiency 3 5" Metal Horn Super Tweeter 
65 watts RMS Integrated Programme 

Frequency Response 20 Hz to 20,000 Hz ± 3 dB 
Crossover Frequency 1,000-5.000-10,000 Hz at 12 d&octave 
Nominal Impedance 8 ohms at 1,000 Hz 
Dimensions 795mmHo510mmWx360mm0 
Colour Australian Walnut 

Manufactured in Australia by 

JORLEN AUDIO 
INDUSTRIES P/L 

NSW DISTRIBUTION 
Jorlen Audio Industries P/L, 
23 Cooleen St, Blakehurst. 
Ph. 546-7000, Telex AA21338. 

Distributors In other States required. 

12" Roll Surround High Compliance Bass Drive Unit 
5" Curvlinear Cone Type 
Two o 2" Cone Type and one x 3" Super Horn 
50 watts RMS Integrated Programme 
25 Hz to 20,000 Hz ± 3 dB 
1,000-5,000-10,000 111 

8 ohms at 1,000 Hz 

685mm H x 470mm W x 340mm 0 
Australian Walnut 

111 

Model LD-D-125H 
System Type 12" 3 way 3 Speaker 
Speaker Component: 

Bass Dnver 12" Roll Surround Bass Drive Unit 
Mid Range 5" Curvlinear Cone Type 
Tweeter 3" Horn 

40 watts RMS Integrated Programme 
30-18,000 Hz ± 3 dB 
1,000-5,000 Hz 

8 ohms at 1,000 Hz 
685mm H x 390mm W x 340mm D 

Australian Walnut 

Power Capacity 
Frequency Response 
Crossover Frequency 
Nominal Impedance 
Dimensions 
Colour 

VIC DISTRIBUTION 
N.V. Dale Electronics, 
274 Victoria St, Brunswick. 
3056. Ph. 387-6170. 
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Ferris Audio car hi-fi system 
At a recommended retail 
price of $469, the MOR sys- 
tem comprises a cassette 
deck, tuner and power amp, 
with a switching unit for 
source selection. 

The cassette features au- 
tomatic play and tone controls - these have been duplicated 

ll 

on the tuner to allow indepen- 
dent control. The tuner has FM 
muting and a signal strength 
meter. 

For further information, 
contact J J Manneken, Fer- 
ris Audio Products, 42 Gran- 
tham St., West Brunswick, 
VIC 3055. Ph (03) 387-4833 

Microprocessor -controlled receiver 
The Audio Pro TA -150 receiver is a remarkable 
device, using only one front panel control knob. 
No audio signals pass through the control itself - any movement is detected optically and fed to 
a microprocessor which makes the necessary 
changes to the sound. 
To increase the volume for in- 
stance, you press the button 
marked 'volume' and rotate the 
control knob. The processor de- 
tects that the knob has been 
moved and increases the vol- 
ume correspondingly. The 
same system is also used for the 
rest of the amplifier controls as 
well as the tuning function. 

For the technically minded, 

FM tuner kit 
The Jostykit HF-325 FM 
tuner kit comes complete 
with a full set of instructions 
and even a plastic aligning 
tool. It will give reasonable 
quality mono FM reception 
for only $79. A stereo de- 
coder may be added (availa- 
ble for another $24). 

The tuner *uses printed circuit 
coils and other advanced 
techniques not normally found 
in kits of this type. The specifica- 

the volume is controlled by 
means of a stepped attenuator 
using CMOS analogue 
switches. 

The front panel features also 
include a LED VU meter and a 
clock 

The TA -150 is distributed 
by Depro Industries P%L, 
Suite 5, 83 Walker St., North 
Sydney 2060. Ph. (02) 92- 
6561. 

tions include: 

Supply 12-18 V dc at 50 mA 
Range 87.5-108 MHz 
Sens 1.4 uV (26 dB S to N) 
Output 200 mV 
Dist 0.18 percent 

The instruction manual is well 
written and even covers such 
fundamentals as how to solder. 

Vicom, 68 Eastern Road, 
South Melbourne, VIC 3205. 
Ph. (03) 699-6700. 

AM .stereo 
latest 

Dolby FM 

Sound Briefs 
As reported in this column last month, the FCC is about to decide which of five competing AM 
stereo systems is to be used. 

The issue has suddenly become confused however by a newly patented system from 
Sansui (British Patent 1 534 418 refers) which is quite different from the systems currently 
being considered. 

Sansui's new method involves simultaneously transmitting three separate carriers 
all of the same frequency but separated in phase. The left and right channels are spread 
between the three channels. 

An interesting claim is that the proposed new system can be used to transmit a normal 
mono programme using half the previously required bandwidth. 
The FCC will shortly investigate a proposed system in which the Dolby noise reduction 
circuitry of FM receivers would automatically be activated by a special pilot tone. The 
tone would be transmitted whenever a 'Dolbyized' transmission is in progress. More later . 
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Liquid 

Car 
false 

Sanyo 

cooled 
amp 

stereo 
claims 

Uher 

Sony has developed a liquid -cooled power amplifier using a tubular heat exchanger filled 
with a''special fluid'. The technique has been developed to enable more compact output 
stages - it may well mean wider usage of high power Class -A output stages which are 
currently restricted because of the necessity for massive heat sinks. 

Many claims for car stereo amplifier ratings are as suspect as those of the old domestic 
hi-fi days when manufacturers would add the last three digits of their phone number to the 
power output. 

Fortunately the FTC brought those people into line .. 
The IHF standards committee are actively looking at the current situation with car stereo - 

and at least one manufacturer (Pioneer) has called for standards to be enforced. 
In .the meantime when you see an advt for '100 watt car systems' beware! It's not 

always the same sort of watts that we've now come to respect. 

Although Ober still strongly deny that their German operation may be taken over by Sanyo - see this column last month - rumours persist throughout the industry that the deal will 
take place within 12 months. 

According to our sources, Sanyo want (!hers reel-to-reel recorders and Uher want access 
to Sanyo's technological facilities and know-how. 

Despite the denials of a trade link we understand that Uher's new mini -separates 
system is made for them by Sanyo while in return Sanyo is now selling Uher's CR 240 
cassette deck under the Sanyo brand -name) 

Watch out for a possible Sanyo version of the mini -separates that Sanyo make for 
Uher. 

é 
PIP 

MATRA 
700 WATT R.M.S. 
FULL RANGE SPEAKER SYSTEM SUITABLE FOR 
DISCO/SOUND REINFORCEMENT $125 each 

plus freight 

FEATURES - 
Carpet covering Nickle plated corners Steel mesh grille 100 watt special design 

speaker by Etone 3/4" timber construction 2 x phono sockets Size: 500mm high, 
470mm wide, 260mm deep Impedance: 8 ohms 2 year warranty. 

Also Complete Sound Systems, Disco Systems, Lighting Control Units, Etone/Matra 
Speakers, Power Amplifiers, Mixers and associated electronics. 

TRADE ENQUIRIES WELCOME For further information: 

MATFLAI MUSICAL INDUSTRIES 
3 Staple St, 17 Mile Rocks, Old. 4073. Ph: (07) 376-4122. 

Top careers in sound production begin here 
There is a need for sound production people in 

1V, recording, theatre, clubs, engineering hit 
records, designing studios, installing sound rein- 
forcement systems. The Academy of Sound 
Recording Engineers offers a 3 semester course 
on audio engineering, production and design. 
Complete technical knowledge plus practical 
experience. No wasted time. Additional courses 
on Music Theory, Effective Communication. Ring 
for full details. 

ACADEMY OF SOUND RECORDING ENGINEERS 

54-50 Alfred St., Milsons Point, Sydney 922 6301 

Canberra 80 4446 Melbourne 95 9510 
Adelaide 261 1383 Newcastle 69 4021 

John Burnett, Stephen Penning A.S.R.E. 
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WOOD.. 
needs 

audiophiles. 
.. who will probably have read in the February edition of "Hi -Fi and 

Music" magazine, the performance reviews on KENWOOD'S direct drive 
power systems Models LO7C, LO7M, LO9M and LO5M, and have both the 
desire to own, plus the capability to critically evaluate, these untis under 
their normal domestic conditions. 

TRIO-KENWOOD is anxious to have feed -back information and criticál 
owner comment to guide their design considerations for the next 
generation of amplifiers. 

The following proposal is limited to the first 25 
enthusiasts who have their applications 
approved by any of the KEN WOOD Hi Fi Centres 
who will be displaying some or all of the above 
equipment. On the understanding that each 
buyer will provide a freeform substantive or 
technical evaluation review within six months of 
purchase, TRIO-KENWOOD (Australia) Pty Ltd 
hereby offer to sell, through the Retailer 

submitting the application, all or any of the 
Models mentioned, at 30/ off the prices quoted in 
the review in "Hi -Fi and Music" magazine, page 
16, February 1979 Issue. 

Not all applications will necessarily be 
accepted. 

Addresses of KEN WOOD Hi Fi Centre Retailers 
displaying the equipment and having application 
forms will be advised on request by filling and 
returning the coupon below. 

TRIO-KENWOOD (AUSTRALIA) Pty. Ltd. PO Box 425, ARTARMON. NSW. 2064. 

TELEPHONE: SYDNEY 439-4322 

This offer closes on the 31st August 1979 ' mu lm l- ti lm lm lm um le - lm um um mu - E ail 
To: TRIO-KENWOOD (AUSTRALIA) Pty. Ltd. 
I am interested in your Audiophile Kenwood Evaluation Proposal. ' 
Please send me addresses of Hi Fi Centres where Kenwood II 
direct -drive systems can be seen. ' 

Op Name I ' Address I 
1 1 

Postcode I 
,` lM l- ME NMI EIS IN UM~ MI NMI- MI I= ME MI INN - , 

se 

see 
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Keep the rumpus in one room 
1111' 

Lead insulation. The solution is that simple. 
Because lead sheeting is the most effective noise 
breaker. Insulate the kids' play area. Or your 
study. Easily. Economically. 
And when the kids are enjoying themselves, 
so are you. 
For free booklet on installation techniques for 
lead noise barriers, mail coupon or contact 
Mr L I Goff 630491. 

YON 
L. 

95 Collins Street, Melbourne 3000 

Mailing address and head office 
The Broken Hill Associated Smelters Ply Ltd 

to/ 
ZINC , 

~I ~I 

BHAS LEA 111511LAT1011 
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The advantages of open reel 
are open ended. 

The serious audio fan already 
knows how much convenience 
and performance he can expect 
from cassettes. But there's an 
extra measure of performance 
and versatility offered by the 
open reel format that can change 
your whole stereo system. 
Here's why: 

More tape particles for 
each note. 

One of the biggest differences 
between open reel and cassette 
systems is track width. With 
an open reel deck each track is. 
twice as wide as cassette. 
What's more, the oxide coating 
on the tape is twice as thick 
(12 microns instead of 6), to give 
you four times as many oxide 

particles for each note. And 
that's not all: open reel speed 
is twice or even four times as 
fast as cassette, so the music 
gets up to 16 times greater 
recording density. Here's what 
it means: 

Fuller Frequency Response. . 

Since the tape travels faster 
with open reel, the shorter high - 
frequency wavelengths are more 
easily captured by the playback 
head. The result is extended 
high frequency response, and 
more linear, balanced fidelity 
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throughout the whole range. 
It's a difference you can hear 
when you switch to open reel. 

Full Dynamic Range. 
Obviously, with more area to 

record on, the signal is stronger. 
That means a drastic improve- 
ment in dynamic range. And since 
the recorded signal can be much 
higher than the tape's inherent 
noise level, you get a better 
signal-to-noise ratio for every 
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Dynamic Range Comparison: open reel vs. cassette 

ovu 

Ñ 

-4 

m 

-SS 

type of music. Give it the ear test. 
Your TEAC dealer can show 

you the improved response and 
extra dubbing & editing flexi- 
bility of the whole TEAC line, 
including the popular A-2300SX 
shown here. 

T E AC 
Where Art and Technology Meet. 

TEAC AUSTRALIA PTY.. LTD. 
165 Gladstone Street. South Melbourne. Victoria 3025 

Retailers: Vic. Brashs, Douglas Hi -FI, Old. Stereo Supplies, NSW. Douglas HI -Fl, Miranda HI -Fi, Autel 
Sales, Hamilton Hi -Fl Centre, Newcastle, SA. Truscott Electronics, WA. Albert's HI -Fi, Audio Centre, 
A.D. Urquhart, TAS. Quantum Electronics, Hobart, United Electronics, Launceston, Audio Services, 
Burnie, ACT. Kent Hi -Fl, Norfolk Island Miltons Department Stores. (SEF)1962 
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This cutaway view of a. National Technics three-way loudspeaker shows typical internal cons- 
truction of speaker drive units and enclosures. At the bottom is the woofer, covering bass fre 
quencies. Centre is the midrange driver in its own enclosure and top is the tweeter covering 
the high frequencies. All are moving coil'types. Crossover network is behind the woofer.. 
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Looking at 
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The number and variety of loudspeakers - drivers and enclosures - 
available today can bewilder the casually interested and enthusiast alike. 
This article should help reduce any confusion. 

ON PAPER most loudspeakers look to 
be terrible pieces of design. Distortion 
averaging 1%-2% -- and what's worse 
varying with frequency. Efficiency only 
rarely exceeding 1% - so that the vast 
majority of those carefully nurtured, 
0.002% THD amplifier watts pumped 
in down those non -inductive $15 a 
metre cables turn into nice, safe, un- 
musical heat! 

Of the many types and variants of 
speaker which have been developed, the 
ones we shall cover are: 

1. Moving coil 
2. Electrostatic 
3. Isodynamic 
4. Ribbon 
5. Piezo-electric 
6. Exotic drivers 
7. Motional feedback 
S. Sub -woofers 

Moving Coil 
The most commonly used speaker drive 
unit is the moving coil and, while no 
where near the theoretical best, it is 
cheap, reasonably efficient, and works. 

The diaphragm of the moving coil 
drive unit is usually cone -shaped, with 
the apex secured to a cylindrical former, 
around which is wound a coil of wire. 
The coil and former assembly is 
suspended in a powerful magnetic field 
and when an electric signal is applied to 
the coil, the coil's magnetic field reacts 
against the permanent field. This moves 
the coil, and so the diaphragm. 

When a signal passes through the coil 
the force produced tries to push it out 
of the field in one direction or another, 
and this movement is transferred to the 
air .by the movement of the cone. This 
movement is related more or less 

linearly to the input as long as the 
coil remains within a constant field. 

If it moves out of the constant field, 
then the relationship will change, 
introducing non -linearity or distortion. 
For this reason large and powerful 
magnets are employed, which have as 
great a depth of field as possible. 

Another solution is to use very long 
coils so that the number of turns of wire 
within the gap between the pole pieces 

DOME KEEPS OUT DUST 

remains reasonably constant. 
The speaker chassis must be as rigid 

as possible, since the only reason the 
coil and cone move and it doesn't is that 
it weighs more! Any resonances present 
in the structure will transfer energy 
from the coil 'movement and hence 
distort the output. 

The greatest drawback of this system 
is the cone itself. This is usually either 
doped paper or Bextrene - an 

RIGID FRAME WITH INTEGRAL 
MAGNET POLE PIECE (OUTERI 

RADIAL CENTERING DISC 
ANCHORS VOICE COIL 

f 

VOICE COIL 

ROLL SURROUND ANCHORS 
EDGE OF CONE 

RIGID CONE 

L 

INNER POLE PIECE 

TOROIDAL MAGNET 

SOFT IRON CENTRE CORE 

An exploded view of the most common drive unit - the moving coil speaker - showing the 
various components in its construction (Picture: courtesy Bose). 
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ZEROSTAT 
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Record Ecology in DiscKit form 
you'll Save more than money 

DiscKit is a crafted walnut tray and 
dustcover that saves you 20% with the 
Discwasher products in the kit. ($55 
versus $69 separately) DiscKit includes: 
1) The Discwasher System Record ' 

Cleaner with D3 Fluid, 2) the Zerostat 
anti -static pistol and test light,.and 
3) the SC -1 Stylus Cleaner. 

Sole Australian Agents 
Australasia Pty. Limited 

Lilena 
DISTRIBU' : ' 

But you'll save more than money. 
You'll save your records from im- 
bedded micro -dust, your cartridge 
stylus from abrasion and your ears 
from a lot of static. 
It's your choice, disposable records or 
Discwasher. (Walnut tray and dust 
cover are available separately as the 
Discorganizer, $15) 
Cartridge and DiscTraker (pictured) not included in Kit, 
ask your nearest dealer for details. 

DISCWASHER, INC. 



Looking at Loudspeakers - 
erstwhile packing material. It should act 
as a piston to the air, with the entire 
surface moving together to produce the 
required air movement. 

Mass is a consderable problem, 
because of inertia. With a diaphragm 
this means that it will try to keep going 
in one direction when it should be going 
in the other - it overshoots. The 
compromise between the need to 
maintain low mass and the need for 
diaphragm rigidity is very tricky, and 
presents speaker designers with many 
headaches. 

Even the best moving coil system will 
show some signs of overshoot. In a 

speaker the movement caused by over- 
shoot produces an electric current in the 
moving coil. This current flows to the 
amplifier where it is absorbed, 
effectively creating a brake to the 
diaphragm motion. 

This process is known as damping 
and the amount of damping an amplifier 
can produce is called the damping 
factor. (The damping factor is the ratio 
of the speaker's impedance to the 
amplifier's source impedance, and a 
large ratio improves speaker damping.) 

Thus the amplifier plays a very 
important part in the operation of the 
speaker, and a better amplifier will 
often improve the sound from a well 
designed speaker. 

Tweeters 
It is extremely difficult to make a single 
moving coil drive unit that will cover 
the entire range of frequencies (about 
20 Hz to 20 kHz) needed for adequate 
hi-fi reproduction. 

The reproduction of bass frequencies 
demands that a lot of air be moved 
relatively slowly, so a drive unit suitable 
for bass note reproduction has a large 
diaphragm that is capable of making 
long, fairly slow, to and fro movements. 

High frequency reproduction, on the 
other hand, requires that fairly small 
amounts of air are moved very rapidly, 
so high frequency drive units have small, 
light diaphragms with very little to and 
fro movement. 

'Acoustic suspension' 
or infinite baffle en- 
closures are totally 
sealed boxes (Courtesy 
Philips). 

Two-way speakers, which are 
common, comprise a bass unit 
(commonly known as a woofer) which 
covers the .lower frequencies and a 
tweeter, which takes over where the 
bass unit leaves off to cover the high 
frequencies. 

All multi -way systems use a crossover 
network to divert the relevant 
frequencies to the appropriate drive 
units. It must be carefully designed to 
produce a smooth `crossover' from one 
drive unit to the next, and often to 
compensate for differences in the 
sensitivity of the drive units so that the 
frequency bands are reproduced at the 
same levels. 

Enclosures 
Speaker enclosures are designed to 
counteract the tendency of the drive 
unit to produce an extra -loud sound at 
the resonant frequency. 

There are basically six methods of 
providing a home for drive units and at 
the same time augmenting its 
performance. These are: 

(i) Finite Baffle 
(ii) Acoustic Suspension, (sometimes 

called Infinite Baffle) 
(iii) Bass Reflex 
(iv) Auxiliary Bass Radiator 
(v) Transmission Line 
(vi) Horn Loading 

All of these apply primarily to 
moving coil units with the exception of 
horn loading which can be used to 
enhance efficiency of several types. In 
order then:- 

Various arrangements of a bass -reflex enclosure (Courtesy Philips). 

Turn to page 42 

Swedish efficiency 

audio pro 

Exquisite black ash 3-25 Passive Radiator 
Speaker System combines efficiency with 
sensitivity and extreme delicacy. 

For further details ring or write to: 

DEPRO INDUSTRIES Pty. Ltd. 
Suite 5,83 Walker Street, North Sydney. 2060. 
Tel: (02) 92-6561. 

Please send me details on Audio pro 3-25 speakers 
and name of nearest stockist. 

Name 

Address 

P/Code 
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How much power do you really 
need in an amplifier? 

It depends on who you ask. 
Some Hi -Fi freaks are into 

hundreds of watts per side. 
The.kind of figure that's high 

enough to cook most speaker 
systems. 
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You'll find the Sanyo range 
stops at 90 watts. To be precise 45, 
65 and 90 watts. RMS at lkHz 
into 8 ohms. 

Few stereo systems would ever 
require more. 

So instead of giving you 
unnecessary output, our energy has 
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gone into improving the sound If you want a great sounding 
itself amplifier that won't over -power you, 

With lower distortion figures you'd do well with ours. 
and higher reliability. 

Our amps. employ massive 
heat sinks, advanced bias circuitry wi 0 
and a Hybrid IC Power Pack that 

y Hi-fi, not Hi -finance. SAN3245/2 gives long term reliability. 



Looking at Loudspeakers 

from page 39 

Finite Baffle 
Since the vibrating cone is emitting 
sound waves in both directions, unless 
prevented the two waves will interact 
causing cancellation and reduction in 
output. The effect is reduced by placing 
the speaker in the centre of a large solid 
board to make it difficult for a com- 
pression produced in front to cancel the 
rarefaction produced behind the speaker. 

Obviously, an infinitely large plane 
wooden sheet would prevent this ent- 
irely.. As this is a practical impossibility, 
a finite baffle is an attempt to do the 
best that can be done. 

Once the sound wavelength 
approaches the baffle size, destructive 
interference takes place. 

This method is responsible for those 
hardened enthusiasts mounting their 
bass units flush into walls and sides of 
houses! 

The 'Infinite Baffle' type involves 
mounting a drive unit in a totally sealed 
box. There is no coupling between the 
front and rear of the cone. 

Bass Reflex 
The aim of this method is to raise 
efficiency at low frequencies and thus 
decrease the required enclosure size 
for a given bass output. This is 

accomplished by addition of a vent, or 
port, in the front panel of the enclosure. 

Construction of a transmission line loud- 
speaker cabinet. 

This allows a controlled movement of 
air between cabinet and room. The 
effect of careful design of vent 
dimensions and placement is to produce 
an effective addition to bass response 
below a certain frequency, such that the 
air moving out of the vent aids the air 
movement produced by the bass driver. 

Above the operating frequency the 
vent has no effect on performance. 

Transmission Lines 
This is another method of 'losing' the 
rear radiation of drive unit, or making it 
think it is working into an infinitely 
long column. This is achieved by having 
a maze of woodwork inside the 
enclosure which is filled with graduated 
damping material. In this way total 
column length can be far greater than 
enclosure dimensions. 

If the far end of the column is open 
then help is afforded to the bass per- 
formance in much the same way as bass 
reflex cabinets. 

The design is usually for almost total 
absorption of the rear wave - and this 
leads to a gradual and smooth fall off in 
bass response due to the almost 
constant velocity working conditions 
for the cone. 

IMF have championed the technique 
for a long time now as in their product 
transmission line bass possesses a 'solid' 
quality totally different to that from 
the other methods. It is more extended 
and more realistic. 

Horn Loading 
A method which considerably reduces 
required driver excursion for a given 
acoustic output. The driving element is 
coupled to its air load by a gradually 
'flaring' throat - usually exponential 
in cross section. 

The horn converts the high pressure, 
low velocity sound energy present into 
low pressure, high velocity waves for' 
propagation. 

The advantages of this type of 
loading are good damping of the driver, 
and low distortion, but it has a limited 
frequency response. 

To design a single horn to cover the 
entire audio spectrum is a confused 
exercise, and one yielding impractical 
results for domestic use, since an ex- 
ponential horn to reproduce 30 Hz has a 
mouth of 1.5m diameter and is some 
4m long! Folding the horn back and 
forth within an enclosure can reduce 
dimensions, and the American firm 
Klipsch market units which employ 
the room walls as extensions of the horn 
to reach lower frequencies. Usually 
though, the system is used to load MF 
and HF units within a system. 

MOVEABLE 
PLATE 

POLARIZING 
VOLTAGE 

LIMITING 
RESISTOR 

I FIXED PLATE (Perforated 
l to avoid an air cushion 
I between the two plates) 

AUDIO SIGNAL 
INPUT 

1 

Simplified diagram of an electrostatic speaker. 

Advantages of this principle are 
phenomenal efficiency x 10% compared 
with 1% for bass reflex and 0.1% for 
transmission lines, and an attack un- 
matched by any other cone driver. 

Electrostatics 
As we have seen, the moving coil design 
suffers because the cone area is 
unevenly driven by the electrical 
signal. The electrostatic principle, 
developed by both David Tombs and 
Peter Walker (of the Acoustical 
Manufacturing Company) is an attempt 
to produce a unit in which the entire 
surface of the unit is driven by the 
input signal. 

At its most basic the design consists 
of two plates. The moveable ,plate is 
made to have as low a mass as possible 
and is so suspended that it cannot touch 
the fixed plate at any point in its travel. 
The fixed plate will usually take 
the form of metal 'mesh'. A high 
polarising voltage - 5 kV is applied 
between the plates and the audio signal 
superimposed on this. 

An electrostatic force - such as that 
which holds dust on to LPs, is thus 
generated between the plates and the 
moveable plate vibrates in sympathy 
with variation in the input signal. 

Distortion is greatly reduced using 
this push-pull arrangement and can 
equal. 0.5% in a good design. 

This system first appeared on the 
market many, many years ago in the 
form of the Quad electrostatic system - 
which remains largely unsurpassed for 
lack of colouration and mid -range 
clarity. 

Turn to page 44 
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Neatness counts. 
You are looking at graphic measurements of 

wow and flutter in two different cassette decks. The 
nice, neat one is ours. The one with the funny spikes is 
the competition. What is really interesting about this 
comparison is that the numerical specification for 
wow and flutter for both machines is identical: 
0.05 percent. 

How can that be? 
The reason is that conventional 

measurements do not account for some kinds of 
disturbances caused by momentary tape speed 
variations. Many manufacturers simply ignore or 
overlook the spikes. We don't. Because we can hear 
them. And if we can hear them, you can hear them. So 
we build tighter tolerances into our parts-such as our 
precision -machined reel tables and shafts that prevent 
togging of the cassette hubs. The fact is that we use a 
lot of unconventional methods of getting rid of a lot of 
conventionally ignored distortions. 

E=:3=m q 
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harman/kardon 
Hear all of the music 
For complete technical Information contact: 
HARMAN AUSTRALIA PTY. LTD.. 
P.O. Box 6. BROOKVALE. N.S.W. 2100. 
Telephone: (02) 939 2922 

We figure our most important test instrument 
is our ears. You can build good cassette decks in the 
laboratory. But you build great ones in the listening 
room. That's why our engineers listen, under dynamic 
test conditions, to every single electrical and 
mechanical component of our cassette decks that can 
affect the texture of the sound you hear. 

You'll find that every one of the new Harman 
Kardon cassette decks has the features, 
specifications, the look and the feel'you'd expect from 
equipment made by one of the world's great high 
fidelity manufacturers. 

But you'll find something else too. 
The clean, open sound that comes only when a 

company listens and pays attention to details that 
others tend to overlook. 

That's what makes us so neat. 
Come listen soon. 
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Pictured: hk35OO, hk250O, hk150O. 



from page 42 

The advantage of driving the plate 
evenly over its whole area shows up as 
a linear frequency response - no 
rippling or 'break-up' - very low 
distortion and a good transient 
performance due to low driver mass. 

However, this system does have 
inherent drawbacks. Consider the Quad 
system as an example. It is noted for 
its mid -range clarity and its high 
frequency accuracy - but also for its 
lack of extreme bass and its beaming of 
top end signals - poor vertical 
dispersion. 

The reason for this is its physical 
size. Since the push-pull radiator is by 
nature a dipole radiator - sound 
emitted both front and back, some 
cancellation at frequencies whose wave- 
length exceeds the plate dimension is 
inevitable. 

Isodynamic 
With the (now -demised) Strathearn 
2100 speakers, and the new 
Wharfedale series incorporating 
Isodynamic tweeters, this approach is 
gaining ground. It certainly has a lot of 
promise, which we shall undoubtedly 
see exploited as time goes on. 

A drive unit built to this principle 
consists of - a thin sheet of mylar, or 
some such material, with a conductive 
track bonded onto it in a pattern which 
covers the surface in as symmetrical 
manner as possible. This conductor acts 
as the voice coil of the speaker, and 
when an electrical signal is passed 
through it, it responds to nearby 
magnets by moving the diaphragm in 
sympathy. 

Once again colouration is low, and 

full -range 
speaker 

L__! 
simple set-up 

tweeter 

woofer 

two-way system 

Looking at Loudspeakers 
vibrate with the signal, and thus 
produce the sound output. 

Acoustic output is low, and horn 
loading is usually employed to alleviate 
this problem. Once again obtaining bass 
is a major problem, and moving coil 
units will take over from the ribbon 
as the frequency decreases. 

Decca market an excellent example 
of this principle, which operates above 
2.5 kHz. 

Decca London Ribbon high -frequency drive 
unit. The quoted response is 1 kHz to 25 kHz. 
driver mass small - but also once again 
to obtain bass means large areas, and 
conductors capable of handling large 
currents. Strathearn's units covered 
above 500 Hz and were transformer 
coupled to the input. Wharfedale 
employ their invention in high 
frequency units only. 

Ribbon 
If we take the voice coil of moving coil 
speakers, and make this the active 
element, instead of the cone, we would 
do away with a lot of the causes of 
colouration in the process. Mass would 
be much smaller, break-up or rippling 
would be greatly reduced (if not 
eliminated) and thus transient handling 
improved. 

The ribbon loudspeaker does exactly 
this. A very thin metal 'ribbon' is 
suspended between the magnet pole 
faces the signal passed through it. It will 

three-way system 

tweeter 

mid -range 

woofer 

There are several methods used to cover the audio spectrum using a variety of drive units. The filter is generally referred to as the 'crossover network'. Dotted lines around the woofer denote the enclosure. 

Piezo-Electric 
Piezo-electrics have been around in hi-fi 
for a long time now in the guise of 
crystal/ceramic cartridges. The principle 
of operation is based upon the fact that 
when a piezo-electric crystal is stressed, 
a voltage proportional to the applied 
force is produced across its ends. 

Conversely if we apply a varying 
voltage across the ends of the crystal, 
mechanical deformation occurs, 
sympathetic to that voltage. No magnets 
are required, and no coil is used. 

In a Motorola design two thin 

The Heil Air Motion Driver - a sort of 
cross between a speaker and a concertina. 

slices of ceramic material are epoxied 
onto a brass separator, and nickel 
electrodes deposited on for electrical 
connection. 

EXOTICA: 
Walsh Driver 
Looking something like a naked dalek, 
the Walsh driver is made up of 
progressively larger cone sections of 
titanium, aluminium and paper. A voice 
coil at the small end drives the device, 
while the large end is held in place by a 
surround. Sound is radiated by the side 
of the cone in a plane. The disadvantage 
is low efficiency. 

Planar Magnetic 
This is the equivalent of an electro- 
static speaker but it uses a magnet and 
coil. 

Turn ro page 46 
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TI e High Speed DC integrated 
amplifier has arrived! 

(It's fast. It's accurate. It's three-dimensional) 
Think of the most mind -bending music you know. 
Or an orchestra playing a full crescendo. 
The Kenwood High Speed DC integrated amplifier 
lets you hear every note. Clearly. 
It will also let you hear the subtle sound of fingers 
stroking guitar strings. Or the sounds made by the 
lips of your favóurite singer articulating each word, 
just in front of the mike. 
In other words, we're talking about quality in repro- 
duced sound. And authenticity. 
We could tell you about the astonishing transient 
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response of the Kenwood amplifiers. And about their 
wonderfully dean low end response, free of phase 
distortion.` About their remarkable clarity throughout 
the audible range. 
Or we could describe the state-of-the-art circuitry 
that produces all this. 
But you must hear for yourself just how much 
musical space and depth these amplifiers can offer. 
Fresh from your own speakers. 
It's a whole new world of realism in music. 
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For information, please write to: HM -SECTION, 
TRIO-KENWOOD CORPORATION 6-17, 3-chome, Aobadai, Meguro-ku, Tokyo, Japan. 

TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 30 Whiting St., Artarmon, N.S.W. 2064, Australia Tel: 439-4322 
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A sheet of insulating material with 
conductive tracks bonded to it is 
suspended between two perforated 
magnets. A current passed through the 
tracks causes the sheet to move in a 
similar way to a conventional voice coil. 

Again, inefficiency is the major 
drawback. 

Heil Driver 
The Heil 'Air Motion Transformer' is a 
bit like a planar magnetic driver - a 
sheet with conductive tracks is the 
diaphragm but in this design it is folded 
like an accordion and suspended in a 
uniform magnetic field. 

Audio frequency current through the 
tracks makes the 'accordion' squeeze 
and expand creating compression and 
rarefaction waves in the air in sympathy 
with the audio applied. 

`Massless' Driver 
In this highly unusual design helium is 
mixed with air and then ionised by a 
high voltage discharge. Audio current 
passed through the plasma causes it to 
expand and contract. 

This system requires a bottled helium 
supply and a fanaticism not usually 
found even in hi-fi! 

Motional Feedback 
Although this is perhaps only a 
modification of earlier systems, the per- 
formance gains at LF are such that it 
warrants a closer look. 

Motional feedback is a form of feed- 
back control of the driver cone in 
moving coil systems. The power 
amplifiers are mounted within the 
enclosure, a separate amp for each drive 
unit, and signal is fed from a pre- 
amplifier. The system is marketed by 
Philips. 

The main advantage of this extra 
complication lies at the bottom end of 
the range where the output for given 
enclosure volume is considerably 
enhanced. The complication lies in the 
sensor fitted onto the driver. 

This is mounted on a small PCB and 
is a ceramic acceleration sensor. This 
generates a signal proportional to the 
actual driver output, and this is 

compared electronically to the incoming 
audio. Correction is applied to remove 
any errors present. Crossover is carried 
out at small signal level, and active 

filters with all their inherent superiority 
are applied. 

Sub -Woofers 
Nothing to do with old sea -dogs, these 
devices represent a very clever approach 
to the problem of speaker size in 
small rooms. 

At frequencies below about 100 Hz, 
although sounds can still be heard it's 
very difficult to say where they're 
coming from. Why bother then with 
two gigantic bass units to give a stereo 
image at 20-100 Hz? They only take up 
space and cost money. Why not make 
do with one? 

This single bass source is called a sub - 
woofer and makes the overall speaker 
configuration something like this: Two 
smallish medium/high frequency units 
in the room corners, as per normal, with 
one dirty great sub -woofer serving as a 
coffee table in the middle of the room. 
The only disadvantage is that it rattles 
the cups. 

Sub -woofers usually have built-in 
power amplifiers and connect to both 
speaker outputs. The low frequencies 
are separated from the rest and both 
channels are added. 

Jaycar New Audio Kits and Components 
AUDIO SPECTRUM 

ANALYSER 

i 

The 489 Analyser can be used In conjunction with a Graphic 
Equaliser to accurately equalise systems for room acoustics. 

Features: 
Ten octave spaced displays. 
LED readout in 3 dB steps. 
input sensitivity control. 
Inbuilt pink noise generator. 

Complete kit Includes matched LED's, polarised plastic display, 
complete metalwork, etc. 

ONLY $142 plus $3 freight. 

- Please include two 20c stamps with all enquiries. 

485 
GRAPHIC EQUALISER 

10 adjustable controls on one octave centre frequencies 
(independent for each channel). 
Symmetrical mirror Image boost and cut of 13 dB at any 

centre frequency.. 
Full spectrum gain control for each channel with a range of 
14 dB gain to 9 dB attenuation. 
Vertical slide controls give a graphic representation of the 
resulting response curve. 
100 percent monolithic active circuitry. Hum, ring and 
saturation free gyrator design. 
Facility for tape monitoring. 
Optional standard 19" rack mounting adaptor availaibe. 

COMPLETE KIT $118. P&P $3. 

jaacaz m 
PO Box K39, Haymartet. 
NSW. 2000. 405 Suuex Street, 
Tel: 211-5077. 
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THE NEW ACCUPHASE E303 
MOSFET AMPLIFIER 

- VT MU!. 
No .L -00 g O b 
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9,44W - 
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After intensive research and development, Accuphase proudly announce the release of the 
most advanced amplifier ever to be released in Australia - the new E303 Power MOSFET 

Integrated Amplifier. 

The E303 is the result of many years of amplifier 
design experience. The E303 fulfills Accuphase's 
objective to produce an outstanding integrated 
amplifier with the same high quality performance 
of high quality separate amplifiers. 

The E303 features an exciting new development 
in Hi -Fi - THE MOSFET POWER OUTPUT 
DEVICE. The MOSFET will ultimately replace 
the current transistor and valve designs of today 
in high quality amplifiers. It has far better sonic 
qualities than both without the inherent 
limitations of either. 

The Accuphase E303 produces a very conservative 
130 watts RMS/channel with less than 0.02% 
distortion and is designed for optimum perform 
ance with any loudspeaker load. Its quality and 
design are, of course, in keeping with the 
Accuphase "Grand Prix" award winning 
tradition. 

The advanced specification of the E303 includes 
a Head -Amplifier with impedance matching 
facilities so that any moving coil cartridge can be 
used directly without the need for noisy external 
transformers or head amps. There is also a 

versatile tone adjustment system with variable 
loudness and turnover points. 

DISTRIBUTORS ' 
AUSTRALASIA PTY. LTD. 
(09) 361 5422 

For the technically inclined, some of the 
advantages of Accuphase's Power MOSFET are: 

Less active components, minimising phase shift. 
Extremely fast switching characteristics and 
negative temperature coefficient resulting in far 
less distortion. 
Less distortion in the extreme high and low 
frequencies due to an increased power band 
width. 
Instant switch on efficiency peak. Normal 
amplifiers take up to fifteen minutes to reach 
their peak efficiency. 
RÉCOMMENDED PRICE $1698 

You now have the opportunity to hear Accuphase's 
greatest achievement at the authorised dealers 
listed below. 

West Australia 
Alberts, PERTH 
VIC. PARK and 
NORTHLANDS. 
Leslie Leonards, 
PERTH. 

N.S.W. 
Douglas Hi Fi, 
430 George Street, 
Sydney 233 3922 

Allied Hi Fi 
330 Pacific Hwy., 
Crows Nest. 439 1072 

QUEENSLAND STH. AUST. 
John Gipps Stereo, Cheshers Pty. Ltd. 
12 Douglas Street, 38 Liverpool Street, 
Milton 36 0080 Pt. Lincoln 82 1166 

For Adelaide Dealer 
TASMANIA phone Arena. 
Wills Hi Fi Centre, 
11 Quadrant, 
Launceston 

ccuPhase 

VICTORIA 
Douglas Hi Fi. 
202 Bourke Street, 
Melb. 663 2211 
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Sansui's Pure Power G-7500 DC 
stereo. receiver is unlike any other 
because of the exceptional musical 
quality of the reproduced signal. 
To achieve such quality, Sansui 
engineers went beyond coventional 
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specs to annihilate TIM - transient 
intermodulation distortion. 

TIM ordinarily occurs with the 
complex, pulsive signals that are 
typical of the actual music you enjoy 
hearing. Proof that Sansui has virtu - 
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ally eliminated such distortion is the 
super -high 60/µsec. slew rate and 
very fast 1.4µsec. rise time. We believe 
that no other amplifier, let alone 
receiver - at any price, can match 
such performance. 
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Radically reduced TIM is only one 
benefit from Sansui's original DC 
circuitry. Eliminating capacitors in 
the NF loop and inputs and outputs 
is another vital step towards pure 
power for pure sound. An extraordi- 
nary frequency range - from DC 
(zero Hz) to 200,000 Hz - assures 
the cleanest and clearest sounds 
you've ever heard. 
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New standards. New features. A 
full 90 RMS watts per channel with 
low 0.025% T.H.D. Sansui's unique 
DC configuration means pure power 
for pure music. The same outstand- 
ing basics can be enjoyed in our other 
Pure Power receivers: 

G-5500 (60 watts 0.03% T.H.D.) 
G-4500 (40 watts 0.1% T.H.D.) 
G-3500 (26 watts 0.1 % T.H.D.) 

-.%14`°9° 

Sansui_ 

' . 

For receivers that deliver the best, 
come to Sansui. 

SANSUI 

G-7500 
SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Suginami-ku, Tokyo 168, Japan 

VANFI (AUST.) PTY. LTD. 162, Albert Road. South Melbourne, Victoria 3205, Australia Tel: 699 5473 
283 Alfred Street, North Sydney, N.S.W. 2060, Australia Tel: 929 0293 
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Jupiter Encounter 
Brian Dance 

On March 5th this year, the Voyager I space- 
craft reached its nearest point to the largest 
planet in the solar system - Jupiter. Since 
December last year it has returned excellent 
photographs, not only of Jupiter itself, but 
also of the Jovian satellites. 

LAUNCHED ON September 5th 1977, 
this spacecraft passed Jupiter at a dis- 
tance of some 280000 km above the 
visible surface (4.9 Jupiter radii from 
the centre of the planet) before the 
huge gravitational field of Jupiter swung 
it towards Saturn. Closest approach to 
Saturn will bé on November 12th, 1980 
at a distance of 209 300 km. 

Saturn is beautiful when viewed from 
the earth, so we should be in for a real 
treat when Voyager 1 reaches its 
vicinity! 

A companion craft, Voyager 2, was 
launched on August 20th, 1977 on a 
slower trajectory which will bring it to 
a closest approach to Jupiter on July 
9th 1979, but it will pass the planet at 
643 000 km from the visible surface or 
10 Jupiter radii from the centre of the 
planet. This craft will also be swung 
towards Saturn for a closest approach 
on August 27th, 1981 and observation 
of seven of its satellites. 

There will be an option to send the 
Voyager 2 craft onto Uranus for a 
January 1986 encounter and even onto 
Neptune for a September 1989 en- 
counter. 

The Voyager craft are not the first 
probes to visit Jupiter. Pioneer 10 
arrived there early in December 1973 
and Pioneer 11 in early December 1974. 

The writer has just received an 
invitation to NASA's Ames Research 
Centre for the Pioneer 11 Saturn 
encounter on 1st September 1979. 

This image of the Great Red Spot of Jupiter 
has been assembled from 12 pictures taken 
through orange filters from a distance of 
1800000 km on March 4th, 1979. The 
smallest visible clouds are about 35 km across. 
The edges of the Red Spot show streaming 
characteristic of counter -clockwise circulation. 

Voyager I 
Jupiter is larger than all of the other 
planets of the solar system put together 
añd has 13 or 14 satellites. The four 
largest satellites (Ganymede, lo, Europa 
and Callisto) were discovered in 1610 
and a very few people can see them with 
the naked eye, so apart from Jupiter 
with its huge red spot, there is much to 
be seen. 

Each Voyager craft weighs 815 kg, 
including 115 kg of scientific instru- 
ments. Compare this with the 270 kg 
of Pioneer 10 and its 30 kg of instru- 
ments. 

As the intensity of sunlight is 
relatively small in the region of the 
outer planets, the power required for 
the Voyager transmitters and instru- 
ments cannot be conveniently obtained 

z>" 
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,.t 
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from solar cells. The Voyager craft 
employ nuclear power. A radio -isotope 
thermoelectric generator provides over 
460 W at Jupiter encounter and abóut 
410 at Saturn. This is much greater than 
Pioneer 10's 140 W at Jupiter encounter. 

A particular feature of the Voyager 
craft is the 3.7 m diameter parabolic 
antenna reflector. This provides the gain 
required for data transmission using 
rates of 115.2 k bits/second from 
Jupiter when working with one of the 
huge 64 m diameter antennae of the US 
Deep Space Network. Pioneer 10 could 
work at only 1024 bits/second at Jupiter 
range, só developments used in the 
Voyager craft enable more high defin- 
ition pictures to be returned to earth in 
a given time than was possible with the 
earlier Pioneer craft. 

.T 
. \\ rz. 
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Developments in modern electronic 
techniques have made this increased data 
rate possible. These will find many 
applications other than in spacecraft, 
The Voyager craft contain 540 M bits 
of data storage capacity. Pictures 
obtained by the scientific instruments 
are recorded and played back to earth 
daily from a distance which is so great 
that the signals take about 40 minutes 
to reach the earth. 

Photography 
The Voyager craft each carry two 
cameras. One of these is a narrow angle 
television camera with a 1500 mm focal 
length, whilst the other is a wide-angle 
camera with a 200 mm focal length. 
As Voyager 1 approached the planet, 
the narrow angle camera was used to 
give an image of the whole planet. At 
closer distances the wide-angle camera 
was used to view urge regions of the 
surface, whilst the narrow angle camera 
gave high resolution photographs of 
chosen features. 

Apart from the cameras, the two craft 
carry cosmic ray detectors, infra -red 
spectrometers and radiometers, magnet- 
ometers, photopolarimeters, ultra -violet 
spectrometers, plasma instruments, 
charged particle detectors, etc. Indeed, 
they are packed with instruments. 

As Voyager 1 approached Jupiter, its 
cameras concentrated on the rapid 
changes occuring within the atmosphere 
of the planet over periods as short as 20 
hours (two Jovian days) and on the 
famous Great Red Spot with its trailing 
wave -like patterns which continually 
change. A bright zone stretching across 
the planet's northern hemisphere is 

likely to be clouds of frozen ammonia 
gas similar to the cirrus clouds of frozen 
water in the atmosphere of the earth. 

The Great Red Spot is the coldest 
place on Jupiter and covers an area so 
large that it is some three times the size 
of the earth. Scientists found a counter- 
clockwise motion within the red spot 
which is believed to float some 25 km 
above the surrounding clouds. There are 
dominant large scale motions of the 
atmosphere from West to East, but 
small scale movements include eddy -like 
circulations within and between the 
atmospheric bands which are such a 
prominent feature of this planet. 

Apart from these well-known features 
of the Jovian atmosphere, some 'white 
ovals' were seen to form in 1939 and 
1940 and have remained more or less 
unchanged since then; good pictures of 
these ovals were provided by Voyager 1.. 

All of these features have an intricate 
and involved structure which can only 
be seen from spacecraft near to the 
planet. Resolution on some photographs 
at the closest approach was about 20 
km for objects at the surface of the 
planet. 

The Satellites of Jupiter 
As Voyager 1 swung in the gravitation 
field of Jupiter, it also gave us first 
class pictures of the satellites of Jupiter. 
On March 4th (shortly before closest 
approach), Voyager transmitted pictures 
of the small innermost satellite known 
as Amalthea from a distance of 425 000 
km. This little red satellite orbits Jupiter 
every 12 hours at a distance óf only 
1.55 Jupiter radii from the. cloud 
tops. 

Voyager I's pictures of this satellite 
provide the first good views of it which 
have yet been obtained. It is about 170 
x 130 km in size with an irregular shape 
- probably due to impact cratering, 
whilst the reflectivity of the surface is 
so low (less than 10%) that it appears 
much larger than the larger satellites of 
Jupiter. 

This small satellite was discovered in 
1892 by Edmund E. Barnard, Voyager I 

gave pictures with an effective resolution 
of about 8 km. It seems likely that this 
satellite has its long axis always pointed 
towards Jupiter as it moves around the 
planet. 

Voyager 1 also sent pictures of all 
of the large Gallilean satellites as it 
moved away from Jupiter. It passed 
within 22 000 km of lo, 733 000 km 
from Europa and 120000 km from 
Ganymede and Callisto. Pictures of 
Ganymede taken on March 4th, 1979 
from a distance of about 2 600 00 km 
show complete views of this satellite 
(which is the largest of Jupiter's 
satellites) with a radius of about 2 600 
km (about 1h times that of the earth's 
moon). 

However, it is thought that Gany- 
mede is composed of a mixture of rock 
and ice which gives it a density of only 
about 2.0 g cm -3, about half that of 
our moon. 

Like the moon, Ganymede has many 
detailed markings including large dark 
areas and white spots which probably 
correspond with the mare and impact 
creaters of the earth's moon. 

On March 5th Voyager obtained 
much more detailed pictures of small 
areas of the surface of Ganymede. 
Resolutions around 2 km at distances 
of over 200 000 km were . obtained. 
Many impact creaters are visible, those 
without bright ray systems probably 
being much older than those accompan- 
ied by rays. Bright bands traversing the 
surface in various directions contain an 

intricate system of alternating linear 
bright and dark lines which may rep- 
resent deformation of the crusted ice 
layer. 

The surface of lo was also pictured 
by Voyager I on March 4th and is very 
different form that of Ganymede. 
There are no obvious impact features 
which can be seen from a range of 
376 951 km with a resolution of about 
8 km at the surface and this leads 
scientists to believe that lo's surface is 
quite young in terms of astronomical 
age. 

The highly coloured surface of lo 
may be due to mixtures of salts and 
sulphur, possibly brought to the sur- 
face by volcanic activity. This surface is 
believed to be the source of material for 
the clouds of neutral and ionised atoms 
around lo's orbit which have been 
observed by earth based telescopes; also 
of a doubly ionised sulphur torus dis- 
covered by Voyager l's ultraviolet 
spectrometer experiment. 

Io is a most interesting satellite and 
Voyager I obtained several photographs 
showing volcanic eruptions. In a photo- 
graph taken on March 4th, an enormous 
volcanic explosion can be seen silhouett- 
ed against dark space over the bright 
surface of the satellite. Solid material 
was thrown to an altitude of about 160 
km which implies an ejection velocity of 
some 1930 km/hour. (See front cover). 

The vent area for this volcanic ejection 
was found to be a complex circular 
structure with a bright ring some 300 
km in diameter and a central region of 
irregular dark and light patterns. Similar 
volcanic explosions occur on the earth 
when magmatic gáses expand explosively 
as material is vented. On earth, water 
is the major gas driving the explosion, 
but as lo is believed to be dry, scien- 
tists are searching for other gases which 
might explain the explosion. 

In one view of lo, with most of the 
planet in relative darkness,' two simul- 
taneous volcanic eruptions were obser- 
ved. It was the first image in which an 
extra -terrestrial volcanic eruption has 
been seen. In one of the eruptions ash 
clouds rose to over 260 km above the 
surface of the satellite at the edge of the 
disc, whilst the second eruption occurred 
on the terminator (the edge of the day 
and night sections) where the volcanic 
cloud caught the rays of the rising sun. 
Although much of lo was facing away 
from the sun in this image, the whole 
sphere could be seen owing to light 
reflected by Jupiter (200 times brighter 
than the full moon on the earth and 40 
times larger). 

Voyager l's photographs of Callisto 
on March 6th show that the surface of 
this satellite has been heavily cratered 
by meteoric impacts. It is the most dis- 
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tant of the four large satellites from 
Jupiter and probably has the oldest sur- 
face. Many of the craters display bright 
ray systems similar to those on earth's 
moon. One large, bright spot is an 
impact basin about 600 km in diameter, 
surrounded by numerous concentric 
rings probably resulting from the res- 
ponse of the icy crest to the shock waves 
of the huge impact. These rings extend 
outwards more than 1000 km. 

Jupiter's Ring 
An image returned by Voyager I on 
March 4th shows a ring around the giant 
planet. A multiple exposure of the 
extremely faint ring appears as a broad, 
light band crossing the surface of the 
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planet. The edge of the ring is 1 212 000 
km from the spacecraft and 57 000 km 
from the visible cloud surface of Jupiter. 
The ring is estimated to be about 30 km 
thick. 

This photograph was taken as part of 
a planned sequence to search for such 
rings in the equatorial plane of Jupiter. 
The ring is invisible from the earth 
because it is very thin and very trans- 
parent when viewed from any angle 
except edge -on. 

Conclusion 
This article has reviewed only the 
photographs returned by Voyager 1, but 
a great mass of scientific data remains to 
be analysed in the coming months. 

This photomosaic view of Callisto was 
assembled from pictures taken on March 6th, 
1979 at a range of 202 000 km. Note the 
heavy cratering and the large bright spot near 
the upper left hand corner with the concentric 
rings around it. 

Apart from the forthcoming Voyager 
2 encounter with Jupiter, we may expect 
to learn a great deal more about this 
planet through Project Galileo (schedul- 
ed for launching about 1982) in which a 
probe will enter the Jovian atmosphere 
and an Orbiter vehicle will return 
images over a long period. 

Acknowledgement is made to Don 
Bane of the Jet Propulsion Laboratory, 
California for sending photographs of 
the Voyager .1 images so quickly after 
their reception. 
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KB05 FULLY ENCODED KEYBOARD 
Eliminates messy wiring between keyswitches 
and encoder. The K805 is a full featured key- 

board kit fully encoded for all 128 ASCII 

characters. Based on a design published in 

ELEKTOR November, 1978, it is an ideal low 

cost keyboard for microcomputer use. This 

clever design uses a single sided PCB to connect 

the switches and the encoder IC and few 

links are required. The kit includes 2 spare 

user definable keys and a metal mounting 
bracket to hold each switch accurately in 

place. The switches are supported on this 
bracket not on the PCB as with inferior designs. 

Spare mechanisms, cursor option and number 
pads are available. 

--..-,. , -.rt 
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KB05 encoded keyboard kit $84.00 
KB06 cursor option $4.95 
KB07 number pad $11.95 

P 

EA2650 STARTERS KIT 
Described in EA May, 1978, this is an ideal 

project ideal for the beginner or educational 

applications. The kit comes complete with all 

instructions for assembling and running the 

2650 computer, all components including 
2650 microprocessor, PIPBUG ROM and 1K 

of RAM. The kit can be expanded to 4K and 

requires a serial terminal such as the EA LOW 

COST VDU detailed below. Sample programs 
are included for you to run and a cassette 

interlace can be readily added so that programs 
can be stored on low cost cassettes. 

- ._<" ¡j 

-3 
New, expandable 
2650 mini system 
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EA2650 starters kit $65.00 

EA LOW COST VDU SELLOUT! 
This low cost stand alone VDU was described 
in EA February, 1978. Accepts parallel ASCII 
input and produces 16 lines with 32 characters 
per line with onboard sync generation and 

video driver. Supplies direct video to a converted 
TV set or to an RF modulator if required. The 
kit includes sockets for the RAM and character 
generator IC's, all components plated thru PCB, 

and step by step instruction manual. 

EA VDU sellout (until stocks cleared) 
$75.00 save $22.5011 

All prices include sales tax and are subject to 
change without notice. Our full technical 
support and service backup is available on all' 

these kits. 
Mail Orders: Box 355, P.O. Hornsby 2077. 
Please allow $2.00 towards post and packing. 

Applied Technology Pty. Ltd., 
la Pattison Ave., Waitara 

(9 to 5 Mon. to Sat.) 

DG640 VDU ON S-100 BUS 
A most professional unit for serious micro- 
computer users. Features 16 lines and 64 charac- 

ters (32 with strap select), upper and lower 

case with chunky graphics and full S-100 bus 

standard. 
This is not a half kit! The DG640 kit includes: 

professional quality plated thru hole PCB 

with hard gold edge connector. 
all prime quality guaranteed components. 
sockets for all integrated circuits. 
12,000M/C crystal. 
comprehensive owners manual (54 pages) 

describing assembly, troubleshooting, and 

operating software for 2650,Z80,8080,6R00. 
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DG640 kit $149.50 (PCB with manual $35.00) 

EUROCARD 2650 SINGLE BOARD 
EXPANDABLE 2650 COMPUTER 
This professionally engineered 2650 single 

board computer is the answer to all those who 

want a systematically expandable computer 
system. The DB1001 uses a simple E58 bus 

which is readily adapted to 5100 and Z80 
bus requirements. The DB1001 uses the 2650A 
chip and has fully buffered address and data 

lines, on board 1K operating system in Eprom 

(PIPBUG SUPPLIED but easily reprogrammed), 
1K RAM and a crystal controlled Clock on a 

top quality plated thru PCB with hard gold 

edge connector. Readily expanded on the E58 

bus for more memory, I/O and will accept 
floppy discs and high speed printer. The kit 
is supplied with all components, owners manual 
and full service backup. A conversion kit for 
the EA2650 is available. 
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DB1001 single board computer $135.00 
($35.00 PCB with manual) 

DB1001/EA2650 conversion kit $99.00 

DB1008 8K STATIC 2114 RAM 
A very useful add on memory nodule to 
support the DB1001 computer on the E58 

bus, this 8K RAM is fully buffered and has 

been arranged as 2 4K blocks with DIP switch 
address boundary selection. The kit is supplied 
with all components, sockets for all memory 
IC's and a plated thru PCB with hard gold edge 

connectors and full Instruction manual. 

Mittlietel 
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DB1008 8K memory kit $175.00 
($35.00 PCB with manual) 

EPS100 ECONOMY POWER SUPPLY 
This popular modular power supply kit is ideal 

for use with micros. Based on the EA "BRUTE" 
power supply the EPS100 supplies 5V @10A 

regulated, +,- 12V @1 A regulated as well as 

Unregulated 8V,+/ -16V for the S100 BUS. The 

module includes an on board heatsink which 
must be mounted on a suitable metal case for 
adequate heatsinking. 

><,Apt, 
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EPS100 power supply kit $60.00 

ET1632 UART/BAUD RATE GEN- 

ERATOR 
Converts serial to parallel and parallel to serial. 

This low cost baud rate generator can be set 

for any speed from 50 to 9600 BAUD (con- 
tinuously adjustable with multi turn trimpot) 
and can be set for 5 to 8 bits per character with 
1 or 2 length stop bits. Requires +5V, -12V. 
and kit includes all components and 40 pin 
socket. 

632U with full instructions $18.50 

ETI 630 HEX ENCODER/DISPLAY 
This simple kit includes a pair of 4 bit encoder/ 
latches driving large .5" digits to display the 
HEX equivalent of any 8 bit data word. Ideal 

for troubleshooting and also programming in 
machine code. 

ET1630 HEX DISPLAY $14.50 

SECI CASSETTE INTERFACE 
This reliable unit is easily aligned without a 

CRO and is KANSAS CITY STANDARD 
useable up to 1200 Baud. The SECI uses top 
quality multiturn trimpots for accurate long- 

term timing adjustments and is supplied with 
the clock preset to 4800 Hz. A computer 
generated test tape is included so that you can 

readily check the operation at any time. Con- 
nects directly to a low cost tape recorder and 

has TTL level input/output for connection to 
the microprocessor. Requires +5V and provision 
for optional regulator has been made on the 
PCB. 

SECI Cassette interface kit $24.50 

DB1048 4/8K ROM BOARD WITH 
HIGH SPEED CASSETTE INTERFACE 
This card supports the DB1001 on the E58 bus 

and has provision for 2708 or 2716 EPROMS. 

Included on the board is a software controlled 
cassette interface (300 characters/sec!) con- 
trolling two tape recorders with full file handling. 
The DB1048 is supplied with a preprogrammed 
EPROM with the tape interface software, a 

utility tape with useful routines, all components, 
plated thru PSB and owners manual. 

DB1048 ROM Board/Cassette interface $130.00 



Heliostat solar power station 
begins tests 
A system of mirrors that tracks the sun's motion - a heliostat - is 
undergoing trials in the US to demonstrate its feasibility in relation to 
the economics of its use in a giant power station designed to utilise 
the sun as a primary energy source. 

THE WESTINGHOUSE Electric Corpor- 
ation's advanced energy systems division 
(AESD) has funded, designed and con- 
structed in prototype heliostat which 
began a three-month test period in 
March at the US Department of Energy's 
Saudi Laboratory solar thermal test 
facility near Albuquerque, New Mexico. 

In areas which enjoy abundant sun- 
light electric utilities could use solar 
systems to meet a portion of the fuel 
needs for generating electrical, power 
for the community. 

Using a computer control system the 
Westinghouse heliostat tracks the sun as 
it moves through the sky. The rays of 
the sun are reflected from an array of 
4m x 12m mirrored surfaces aimed at a 
'target area on top of a central collecting 
tower about 300m away. When the sun- 
light strikes the power tower target, 
water is heated and converted into 
steam. This in turn drives a conventional 
electrical steam turbine -generator. 

In a solar power plant for an electric 
utility, it is expected that 5000 mirrored 
heliostats would surround a single 
power tower on a 300 -acre site. This 
arrangement would generate up to 
approximately 500 megawatts of 
electricity, the equivalent of a quarter 
of a million barrels of foreign oil per 
year. 

Westinghouse is interested in further 
developing solar projects through 
Government or independent foundation 
funding of research and development. 
Since 1975 Westinghouse's independent 
development oí solar projects has been 
underway, with an estimated $US2 
million investment so far. 

"We at Westinghouse are devoted. 
our resources to assuring that a com- 
bination of technologies including fossil, 
nuclear, advanced nuclear, fusion, solar 
and others is available in the upcoming 
decades to meet the world's energy 
needs," said George Hardigg, vice presid- 

Artist's impression of the proposed Solar 
Power Plant. A field of heliostats reflects 
sunlight to a central 'power tower' where 
up to 50 MW of electricity may be generated. 

A Westinghouse Lab 
Technician and a 

Computer Engineer 
put last minute 
touches to the low- 
cost heliostat before 
it is sent to Sandia 
Laboratories in New 
Mexico for final 
testing. The mirr- 
ored surface of the 
prototype heliostat 
measures 4 by 12 
metres. Sunlight is 
reflected from the 
heliostat to a central 
collecting tower. 

ent of Westinghouse advanced power 
systems divisions. 

Mr. Hardigg stressed, "Even though 
the technology for generating significant 
amounts of electricity with mass 
produced solar equipment is still 
beyond commercial application, a serious 
attempt is being made to reduce the 
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solar power costs to a level more nearly 
competitive with conventional generat- 
ion methods. 

"The larger question is not if elect- 
ricity can be generated from the power 
of the sun, but rather how the costs of 
solar generation equipment can be 
reduced to an affordable level". -7' e\ 
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High performance stereo 
preamp control unit Phil Wait 

This project is designed to complement our 60 watt low distortion amplifier module and 
forms part of a complete stereo system, our "Series 4000" project - to be described in a 
forthcoming issue. 

(eti 

POWER 

A 
OFF 

6 

B\ ,,6 
-10 +10 

TREBLE 

4 6/ \6 
O 10f o 

h 10 

12 

SPEAKERS PHONES -14 +14 
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SERIES 4000 
stereo amplifier 

LOW CUT NCH CUT MUTE LOUDNESS 

o o o 

On on -SOdb on 

VOLUME 
o 

BALANCE 

PhorTo 0 

Tuner 

Aux., 

Aux 2 

MONO 

STEREO 

o 

o 

SOURCE 

TAPE 

THIS stereo preamplifier is designed to 
drive two 60 watt, low distortion amp- 
lifier modules (ETI 470), described last 
month. 

The requirements for this preamp- 
lifier/control unit were set down after 
many hours of office discussion. In fact 
it would be fair to say that the final 
design was evolved, rather than 
conceived. 

Amongst the first requirements were 
low hum and noise and low distortion - 
much lower distortion than the amplifier 
modules it would be required to drive. 
Low distortion ín a preamplifier is 

relatively easy to achieve and makes the 
subsequent addition of a high quality 
class A headphone amplifier worthwhile. 

In the final design, we feel we have 
achieved performance figures well up 
front amongst commercial equipment. 

Features considered essential included 
loudness, high cut and low cut filters. 
These are common in commercial pre- 
amp/control units but lacking on most 
kit designs. The low cut filter incorpor- 
ated in our design will effectively reduce 
bass rumble while the high cut filter is 

useful for reducing tape hiss or `monkey 
chatter' and heterodynes from an AM 
tuner. 

The disc amplifier stage of a preamp 
must be capable of handling very high 
input signals before clipping to preserve 

dynamic range, especially as moving coil 
cartridges with voltage boosting trans- 
formers and/or amplifiers are finding 
increasing popularity. The disc input of 
this design can handle 400 mV peak -to - 
peak before clipping, giving it a dynamic 
range in excess of 100 dB! 

Finally, and by far the most difficult 
of our requirements to implement, was 
the idea that all switches and potentio- 
meters be mounted directly onto the pc 
board, with as few links and external 
leads as possible. All this, while preserv- 
ing an attractive and stylish front panel 
layout! The advantage of this ís that 
assembly is easy, and straightforward 
and there is less room for wiring errors 
to creep in and, should it be necessary, 
the board can be removed for servicing 
in its complete, functional form. All 
interconnections to and from the board 
are via RCA sockets using standard 
audio 'jumper' leads. 

The 60 watt power amplifier module 
and this preamp/control unit project 
form the basis of our "Series 4000" 
high performance stereo amplifier 
project, complete details of which we 
plan to present next issue. 

Construction 
All the components, including the pots, 
switches and LEDs, are mounted onto 
the pc board. The board is then fixed, 

component side forward, behind the 
mounting panel of the case using 
standard 25 mm spacers and 
countersunk screws. A dummy facia - 
with the control markings etc on it, is 
subsequently held in place by the switch 
nuts. 

If all directions are followed, then 
construction is quite straightforward - 
it's easier to do than describe! 

Firstly, the mounting panel and facia 
must be cut and drilled to the 
dimensions shown on , the drawing 
(unless you have bought a kit, in which 
case this may already be done). The 
drilled pc board may be used as a 
template. Dimensions shown in brackets 
refer to the facia panel which must be 
cut slightly smaller if you wish to use 

.thé same case for your stereo as we 
have. 

The holes for the pot shafts are only 
7 mm in diameter on the facia panel to 
ensure correct knob alignment. Counter- 
sunk holes are drilled in the mounting 
panel, but not in the facia, for the bolts 
securing the pc board through the 
spacers. 

Once the mounting panel and facia 
are drilled, carefully check the 
alignment of all holes with the 
corresponding holes in the pc board. 
The drilling must be reasonably 
accurate. 
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ETI 471 - STEREO PREAMPLIFIER 

Distortion 0.015% at 1 kHz 
0.015% at 10 kHz 
(For all inputs, with 500 mV 
RMS output - distortion is 
mainly 2nd harmonic). 

Hum and Noise 83 dB unweighted 
(With respect to 10 mV 
phono input). 

Frequency Response Phono: 
Within 0.5 dB of RIAA 
from 20 IHz (to 20 kHz 
(Follows new IEC curve). 

Other inputs: 
20 Hz to 20 kHz ± 0.5 dB 

Subsonic rolloff: 
6 dB/octave below 20 Hz 

Once this mechanical work is 
completed the components may be 
mounted on the pc board. Start with 
the RCA sockets. Take care not to use 
too much force on the nuts and check 
that electrical contact has been made to 
the earth plane of the pcb using an 
ohm -meter. Join the centre pin of the 
RCA sockets to the pc board pads using 
lengths of tinned copper wire - refer to 
the overlay. 

Mount the potentiometers next so 
that their terminals are directly above 
the pads on the pc board. The lower 
pot terminals can be cut, bent down 
and soldered directly onto the pads. 
Connect the upper pot terminals to the 
pc board, as shown in the overlay, using 
tinned copper wire. 

Either of two types of rotary switch 
may be used for the source selector. We 
have specified a C & K pc -mounting 

1 

Ole 

SPECIFICATIONS (Measured on prototype) 
Output 7 V p -p before clipping 

Tape output 

Sensitivity 

150 mV RMS 

For 500 mV RMS output 
phono: 3 mV RMS 
other: 150 mV RMS 
(Phono overload level 
is 400 mV p -p). 

Tone controls Bass: ± 13 dB at 50 Hz 
Treble: ± 11 dB at 10 kHz 

Filters High: 6 dB/octave, 
-3 dBat5kHz 

Low: 6 dB/octave, 
-3 dB at 100 Hz 

Loudness 8 dB boost at 15 kHz 
and 10 kHz. 

Mute switch 20 dB attenuation 

type but a standard rotary wafer switch 
may be used instead. The C & K switch 
mounts directly onto the pc board. If a 
standard rotary switch is used it will 
bolt to the front panel of the case and 
is wired in as detailed shortly. 

Once the major parts are assembled 
onto the pc board, all the minor com- 
ponents may be loaded and soldered in 
place. Make sure that any large 
components (electrolytics particularly) 
are less than 25 mm high, otherwise 
they will foul the front panel. Check 
that all transistors, tantalums and 
electrolytics are correctly oriented. 
Refer to the overlay as you proceed. 

The switches and LEDs must be 
mounted and spaced correctly off the 
pc board. Solder 50 mm lengths of 
tinned copper wire onto each of the 
switch terminals and LED leads (see 
illustration). Pass the wires through the 

44. 

Above: The switches and LEDs have lengths 
of wire soldered on to them so that they can 
be inserted into the pcb before being attached 
to the front panel. They can then be soldered 
in place. This procedure ensures that there 
is no strain on the joints. Below: the comple- 
ted unit. Full details of metalwork will be 
given in a later article, in which we will des- 
cribe how to use this preamp with two of 
the ETI 470 60W units to build a high- 
performance, low cost stereo amplifier. 
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siLiC®N vALky. 
your 

off the shelf supplier 
of project requirements 

NOW AVAILABLE FOR 
AMPLIFIER MODULE 

DARLINGTON OUTPUT 
TRANSISTORS 

"SPECIAL COMPONENTS" 

ETI470 
AMP 
MODULE 

ETI470/1 Active Component Kit for I module 
$8.44 + tax = $10.06 

ETI470-PC Includes all Passive Components and P.C. Board, 
I. module (not including heatsink) 

$14.30 + tax = $17.05 
PF3577 Transformer for ETI 470 Amplifier 

$22.00+tax = $26.23 
SEE YOUR LOCAL SILICON VALLEY. RETAILER FOR FULL DETAILS. 

SYDNEY: 
Silicon Valley, 23 Chandos Street, St. Leonards. 
Tel: (02) 439 2965. 

BRISBANE: 
Silicon Valley, 22 Ross Street, Newstead. 
Tel: (07) 521339 

MELBOURNE: 
Silicon Valley, 380 Bridge Road, Richmond. 
Tel: (03) 429 4780 

WEI MI 1=11 IM WI MI 
I require the following Silicon Valley Information: 

Active Components Price List 
Passive Components Price List 
M.P.U. Price List 

ADELAIDE: 
Silicon Valley, 170 Stud Street, Adelaide. 
Tel: (08) 51 4080 

NEW ZEALAND: 
Silicon Valley, 7-9 Kirk Street, Grey Lynn, Auckland. 
Tel: 761169 

MAIL ORDER DIVISION: 
P.O. Box 898, Crows Nest, N.S.W. 2065 

MN =II INN MI Mil OM 

Literature/Data Price List 
Mail Order Information 
Complete List of Stockists welcome Nara 

Name 

Address 

State 
Post Code 

Post to Silicon Valley, P.O. Box 898, Crows Nest, N.S.W. 2065 M -MN Mal ME N N I o I- MN 

i 

i 
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Power Supply 
The preamplifier/control unit is cap- 
able of giving extremely good per- 
formance - but only with a good 
power supply. The 'supply should be 
well regulated and filtered for noise, 
especially if zener regulation is used. 

Next month we will be publishing 
a suitable power supply design 
which will provide dc for both 
the 4000 preamplifier and two 
of the 60 W modules described last 

imonth. 

Potentiometer connections to the pcb are 
made via lengths of tinned copper wire. 

Further Suggestions 
We have designed this preamplifier 
to .use commonly available comp- 
onents. However, some constructors 
or kit suppliers may wish to improve 
the appearance and the ease of 
construction of the project. One 
way of doing this is to use different 
switches. 

The SOURCE switch which we 
suggest is a C & K Lorlin three -pole, 
four position pc mounting rotary 
switch. If only wire terminal models 

Rear view of the assembled preamp, 
showing how the potentiometers and 
shielded cables are mounted. Note the use 
of pc mounting phono sockets for ease of 
assembly. 

g é I 

41. 

i1.114.. 

.._.t.--X 
are available, the eyelets can be cut 
off and the switch mounted as if it 
were a pc mounting model. 

C & K toggle switches may be 
used for the other switch functions. 
These are available on order with 
`paddle' levers and 25 mm wire wrap 
terminals. The switches make the 
preamp look very professional and 
can also be directly mounted onto 
the pcb. 

The appearance of the LEDs can 
be improved by using C & K Cliplite 
covers. These are available in a 
variety of colours. 

C & K switches are available from: 
Radio Despatch Service, 
869 George Street, 
Sydney 2000 
George Brown, 
174 Paramatta Road, 
Camperdown, NSW 

JES Electronic Compon- 
ents, 
13 Melrose Street, 
Sandringham, VIC 

160- 166{ 213-x{ 240 

HOLES MARKED 

A - 6mm 
e - 4.5mm 
C - 3mm COUNTERSUNK 
O -10mm 
E - 7mm 

413 

e L e 

*".... 

01,.I11.-. 
41 .-I 

( Y; 

C & K Electronics, 
2/6 McFarlane Street, 
Merrylands, NSW 

mi9 :ir 0, 

7 

w 

This photo shows how the input sockets 
are wired into the pcb. 

HOLE SIZES IN BRACKETS ARE FOR FACIA PANEL ONLY 

FOR HEIGHT OF FACIA PANEL TRIM 4mm FROM TOP AND 
BOTTOM OF FRONT PANEL DIMENSION. (AS INDICATED 
BY DOTTED LINE.) 

ALL DIMENSIONS ARE IN MILLIMETRES 

DO NOT SCALE DRAWING 
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COMPARE OUR PRICES FOR 
VA L UE PL US TOOLS .. . 

ALL THE POPULAR SIZES - 
AT BUDGET PRICES! 

MINI 3Dmm 

Flat Cat T-4010 
Philips Cat T-4020 

STUBBY 
45mm 

Flee Cat 14050 . 

Ph,lrps Cat T-4065., . 

3 Oc ea 
40c ea 

1 

95c 
95e 

BABY FIAT BuoED. 3 LENGTHS 
50mm Cal 14070 . . . . 35c 
100mmCI T-4075 .. 40c 
200.mn Cat T-4050... 

_ .. 
SOc 

C..si11 
POPULAR FIAT BLADE. 2 SITES 
75mm Cat 1.4015.. . .. . 50c 
ISOmm Cat 1.4090 . 60e 

jw 

FLAT BIAOEO. 2 SIZES 
75mm Cal T-4095.... 80c 
125mm Cat T-4100 51.25 

HEAVY 

PHILIPS 
3 POPULAR SIZES 

75mm CO T-4030. .. . 40c 
loom. co 1.4040 ... .... 65c 
125.. CO 1.4450 . . .. 75e 

JEWELLER'S SET 
Chrome plated pr.a , .ed,nr set. complete 
in plastic.ster.9. else, c 2Philiips. 4 Het buds. 

M $395 r11 
Cat T-4360 

s-bl 
TV ALIGNER KIT 
Versehle rot of 4 alignment tools for general service 

wok Corer ell shapes of cores, lough plastic const. 
Cat T-4540 

ADJ. HOLE CUTTER 

$690 
Welt eel holes from 
73ma to loom. 
ote slommwm 
Mesta wood 

comer b steel 
H,,0 ember USA 
,lode leaks Pourneh 

. electron dollies east outtmg Comm moth ,nshan,ons 
b torn.; speed, Cat 1-4870 

COMSINATION 

NIBBLING TOOL 
'Nibble¡ my shoo hole 

,n sheet steel up to 0 6mm 
Mork Io pe allot U l Sam 
A highly o,tel I,el to add 

to you, tool let 

S1 250 

I 
r Cat 1-4940 

40 PIECE 
$1650 SOCKET 

f 
/SET 

,( Tee vales 40 mere. 
both metric Or SAE, 

Veal to the hobbyist 
...me ~chem.. 
Complete mar moral 
dny Ideal 

Cat 1.4670 

MINI DRILL 
PC DRILL 

R.ndheld droll ideal loo PCB model 

mob, Sowell. , clot werl. 1, 
Pownad by two b.nnn, 
ms doll, 0 e - 11mm 

B nenee eon 

s15oo` 
$250 Cat T-4750 

'NOTE: Tools shown above am our normal Pock Ones 

Because of demand. not ell Ines may be in stock et 

any one lime Always ring *tom first belon making 

special trip in to purchase any adyermd floes, 

GENERAL PURPOSE 
TOOL 
BOX 1~f 

Cat 
M-2600 

427 a 23 a20o a 

the n..ey polypropylene no. is 

175° 
ideal for tool, fishing goods, 

hobbies, etc. Fold.wey 
compartments locking provision 

etand 
to suit 

also avail. 
Cat T-4752: 

515.00 

THIS SPACE 
AND FIND OUT WHAT YOU MISSED 

ach month all of our stores feature an 

utstanding special which is actually 

HOW COST! N.B. Specials are strictly 
ile store stocks last. 

oast miss out! 

AST MONTH: 

A 3 PIN MAINS PLUG: 

Was 55C - now 30C 

SAVING 
near 50%! 

DICK'S BULK BUYING 

Reap the benefit of Decks Incredible bulk 
purchasing power. Here are lust couple of a 3V DC $975 extraordinary bargains for hobbyists: I SOmA 
2200uF/50V power supply electros 
How much would youe.pect to pay' S2 00 even Ei 
more' You can buy these highly useful electroly,,c 
CalKaon horn Clock born only 80r each Famous el 
Rubycorl bend. ,deal for power Si cities alt g 
Cat R-4575 51.00 ea 
(10 up 8oc each) 
SPST MICROS WITCHES: U 
Normally 52 00 or more each - now horn only III 
5 They1 

BONANZA BARGAINS. 
BATTERY ELIMINATORS 
CALCULATORY POWER Ser mune. wean ..,ro 

SUPPLY Idee slot year ed 
la.a m, n models *loch 
..2.4Án (ant / 

1 SO*AI. 3 Sam ploy fated 
CM M-9512 

9V ELIMINATOR u.. o..nrwe.,.. rrr...r 9`/ 
n 

9VMunwouldh.wb.en I 
200mA $595 :::::.,L Fe2o0mAedirpet /) m Im rain. aodds 

ra Ce M.9514 

1 2V Yo. a whoop, 45p,ne Irom e Pu. Pack 

II'. Owl lor hend-katd C9 ed,as, burped DC- anywhere . n.1 12 Oc each re ,deal or use .n burglaro earms.. Warms cc etc 
as hind switches. etc en 240 volt abng Bur 
now and save with this massive scoop pectin, 45omA Cat 5-1918 606 ea. (10 up 50e) ut M-9515 

SUPER SPECIAL: 2114 Memory IC's et 
almost hell price. 4k static RAM*. ,deal for the 
*apartment, were 514.50 NOW 57.90 
B. quick for Mrs baega,el C.t 2.9306 i 

SUpERSOLDERER! 
How's BM, for value? 
Incredible bargain IS wen 12 volt 
soldering iron - was 55.50. now 
only 53 95. It comes complete 
with Car cigarette lighter plug 
and le .deal for all those robe 
mound Me caveman. etc 
CaT-I9;Ó s39s 
WELLER CORDLESS 

Oualory don has 'sickroom. L.A.. 
comes complete walk .haga,. In boon 

lint to help ,inda, e dab placea 
and Is en san ,rm ter 

la. anywhere Ten e held ta 
Cat T-1050 s2600 

SPARE TIPS ALWAYS IN 
STOCK FOR EITHER IRON. 

HI FI BUYERS... 
Have you seen the superb new 
range of Dick Smith HI Fi7 
Amplifiers, Tuners, a Dolby' Deck: 
brand new and backed by the 
resources of the Dick Smith Elect- 
ronics organisation. 
ISee our other double page advert 
In this magazine describing the new 
range. Then go and see it In the Hl 

N Fi Centre at your nearest Dick Smith 
Electronics store. 

THIS CB IS DIFFERENT: 
le os d lo, whole e, W^ YEARS br Drell S a fSM.e 

ripe g et a, 

e 

ga. t .- e aston k of be Dock Smolt. 

etnamnton You ornh .e wren. wi h O, k 5airk CO 

The WASP Dicks nelu.e AM transcener with LED 
Oreadout on 10 Ile mmi,n .tyl,ng and RP gain control 

utstanding venue lei the CBer. also ,deal for the 
.matrix to convert to 10 metre operalmn 

FAILS APPROVED POWER SUPPLY 
1311 welts et a inns 41I peal -,dial loo 

SSB as well as AM sons Oise great loo 

bench ,aisle for an neared 120 enemron 
Cat M-9545 539.50 

st0/47,,4.__ 

4Vwr r 

ron modem ca,et water i. reMirrd 

$1650 
MANY OTHER ELIMINATORS AND SUPPLIES IN STOCKY 
If these supplies do not meet your requernmeets, we probably have one 
which does. Simply ask at you'merest Dick Smith stole or r. -seller. or 
put not In wash your neon mail order 

IT GLOWS IN THE DARK! 
NOW RANDY, Aawhrn meted P a mossn. 05 

nep,117Y1. we,h he, .,, e.boan kmP to 910w 
the d.,1. Id.al ter uss 
to driving S h rid slew monk dmb you 

Cat 5.1214 

SIGNAL INJECTOR 
Here's one of the handiest lente pieces of 
tot gear you'll ever own - whether yogi re -S 

beginner or an old hand, a :signal tracer 
helps you solve many electron,, emblems. 
Find serviceman who hasn't got one! 
TMs unn ha. useful output from .udro 
nght through ro HF, end includes b.nery 
in the low. low pre. Outstanding! 

AC BRIDGE 
Cat 0-1420 

Yes? You can accurately nmesure 
enductnce, cepacrtance. 

mpenenttcomparion. WIC WC 
norm tort, 

berth the versethe Instrument. It is 
battery operated ieupptedi-and includes spot oscilletor for 

variety of ddlerent frequency checks Sure 215 a 135 
70mm, 

'DIPPER' 
pk Cat 

0-1322 

99so 
PRO -QUALITY MULTIMETER 

We don't have to tell amateur operators 
how handy. 'dipper' e., But all elecnomc 
hobbyists should know the ,ncr.dmle 
usefulness of these mPruments. Use them: 

As a signal generator To check 
oecutt O b resonenc As an absorption 

a 

meter To check for harmonies 
To check AM modulation. . etc. roc 

How have you lived without one until now? 

TMs merodOsle moltimete, would be bargain If 
it nos just mutt Imete,- 100k/V, up to 10A AC 
b DC, etc etc eta:. But n , e Man 

1\mnldmete, n .ho me..p.n and 
cepecnorsl Yes. ell M, bunt tin 'ol the 

,p,Mee handiest emcee of lest gear going The Dick 
Smith Multrmeter/Tra ,to, checker/Cap- 

_. acne), meter A ba,garn 1 

- 

a $6950 Cat 0.1140 
BUY DIRECT FROM THE IMPORTER b SAVE! 

r+WaW.vv+r,vwv: 

awevvwvvw.,:.-:.wvvvvvvr+rvvwvs,vW.wwl 

1/2 PRICE TRANSISTOR PACK! 
We undo have a law espnmenles s trensetae packs left IYou may 
remember thorn Irom February Electronics Austral,! These transistors 
are ideal lo, the hobbyist. end t the puce we are offering them for 
offer eaceptiun.l value for money 
Thee are twenty transistors ,n all, ego.valent to BC108 s. 60107 s. 
BC157 s end BC' 58's 
PACK OF TWENTY TRANSISTORS:52.50 (plus 500 P&P) 
(normal price for twenty transistor. of the type appro. 55,5011 
These transistors are guarenteed bland new. and. ~then then manulact- 

specifications They are NOT seconds or surplue .elects 
Available through all Dick Smith stores, many Dick 
Smith re -sellers and the Dick Smith Mail Order Centre. 

NOW OPEN IN PERTH 
AND SOON IN WOLLONGONG! 
Don't forget our other new stores: 
CANBERRA:96-98 Gladstone St Fyshwlck. Ph 80-4944 
HONG KONG: 39 Ashley Rd, Kowloon. Ph 3 669 352 

Dick is now the hest in the West! Yes. the new 

Dick Smith Electronics Centre is now open right 
in the heart of Perth. Oct West Ausnali.n 
friends can now join the Iheusnds of happy 

Errs! Australian customers who enjoy dealing 

with the Electronic Dick. 

PERTH: 414 WILLIAM STREET. PH. 328 6944 

I -O =3 
¡.¡.Jd luU7V1;7b .7OC C (-- 

1 oni--Eo 
C71 :1 
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FOR THESE FIGURES.* LOW COST MONITOR 

SIMILARLY OPTIONED 
COMPUTERS SELL 

SEE DETAILS OF 
OUR NEW LINE 
PRINTER ON P89. 

SORCERER: $1,434.50 
TANDY TRS80: $1,828.00 
APPLE II: $2,887.00 

SO WHY NOT SAVE 

-11 

$3 

UP TO 50%° 
The Sorcerer computer is far and away the best value for 
money. But don't take our word for It. All you need do is 
compare arty similar Computer at present on the market, 
and list all of ha features vs the Exidy Sorcerer. 
Sounds like too much'work7 The write for a copy of our 
new 4 page brochure. We've done it all for you. A straight. 
point -by -point eomparlson. No punches pulled. 
The brochure Is bee for the asking M any Dick Smith Store 
(or write to us c/- of our Mall Order Centre and we'll send 
you a copy). 

MMMMMM,PMMP/MMMMMM 16k UPGRADE KIT - SUITS 

VIDEO 
BRAIN 

EYBOARD 
INCREDIBLE SCOOP PURCHASE! 

Full function computer-sM. keyboard 
37 Keys 
Silver Plated Double Sided PCB 
Double Sided Edge Connector (0.11 

Contains: All alphabet letters. 0.9 numerals, 
shift. X. X r,+.- keys as well awl' a C./ 
115 pi .7 etc 

High quality computer -grade push 
buttons with interchangeable tope? 

Yes. et is true. The m.nufecturer of this 
quality keyboard hes gone broke so you 
reap the benefit, This keyboard must have 
cost twice as much to menufanure es the 
price we are asking for hl 
All keys can be ind.v,duelly accessed by 
centrist PCB tracks. 

DOUBLE SIDED EDGE 
CONNECTOR (0.1 SPACING) 

37 KEYS! 

ti--.12-w' 
e 

SILVER PLATED 
DOUBLE SIDED PCB 

UNBELIEVABLE 
a 750 Cat. X-1182 sS g. MMMIMMMMMMMM 

+r°1` HEAT 
XCHANGE 

ENGINE 
IT REALLY WORKS! 
Yes. this is an actual scale 
model of a Stirling Cycle' 

engine which you can 

or dento o a 
power models. t a e the print. 

/ ,plc. of extend comb. /I I I ustihn. Comes with NF s 
e 

besutilully Ares- 
- sat+ ed book desc- 
su F oiling Stirling Cycle 

Theory 6 operation 

44; i- A great talking point et 
bendy parties. tool 

95 itAtuer 
5-1500 

MMMMMMMMMMMMMMM See a shrink! 
Our popular Matshnnk pack 

opus in 
sizes. 

let 

Popular 
stock, 

. ,deal 
'or the hobbyist. 

pack 
11 I- 11.4060 

TANDY, APPLE, SORCERER 
Why pay up to 5430 am 
and more when yens lor 11. V 

n do it yourself in Y 
minutes. And save 
A fortune) O arse aeAauaw 

NEW! 

Basic 8k Sorcerer Cat 5.1190 
$1095.00 

161. Sorcerer Car 8-1192 
51250.00 

Cassette Recorder Cat A-4092 
, $35.00 

Prc. ama, basca on ca,enh ..amen 
Pen .m See.boe Y axes wkde sales In, 
to 54 tw..eown are .trinos see rae bedew 
name. Wen 

Suits Exidy Sorcerer. Tandy. 
Apple, etc. Don't pay over 
$200 for monitor. 
Brand new & guaranteed - 
12V DC/240V AC operation! 
Cat X1196 $149.50 

MMMMM 

5149 tot Less Rrcmom. s r 
SO 

ire SI185) 
* Upgrades Tandy, Apple 6 Sorcerer to 16k, 
and/or Apple tr Sorcerer 

which 
to 

YOU 
Complete 

0 
with miry instructions which y0U can follow , 

You can Gaye 5250 by Installing tho EMI TAPE 
kit yourtel/! X And all our IC's e goer.. . eed brand new f00a0113e 

prime spec devices Don' he conned into 
paying 5400 or more. Don yourself and save. rr::7 (SORRY - This special a 
(Inn wreck. rseui,ee ter Taney/Seel. ss...man - IAA for mad dine, cuuonvra 
i t, Tway, 3 5, Adel. Car 5.1606 01P ewdsk d 52.75 al only Rrronal shoppers 

MMMMM ,r MMMMM Ca C 3030m,ep.,.no,e 
fonts Mr / ó0eeadJ non hargpm.) 

"4MMMMM 

PUSH 
BUTTON 

ELEPHONE 
DIALERWITH 

MEMORY 
Ideal hobby use 
For private & 

experimenter's 
phonesystems 

Dial quicker - 
remembers last 

umber dialled 
(Simply push 1 

button for auto 
re dial up to 16 
digits?) 

ATTENTION Although time diallers 1,1 pettedly into 
standard Ausislan telephone (no soldering required) 
>resent ,egulatmrn do not allow you to uta them for 
his purpose. 

$ 9 5 X1175 M ti DOOR SA ALARM/ 
CHIME UNIT 

Used to care away intrudes - or 
welcome rnito t Unique door guard 
senses door opening, and depending 
on setting, chews or Munt away 
pfhutton combination 'lock' allows 
legitimate entry. 

$29500 
EASY DO-IT-YOURSELF 

INSTALLATION 

Incredible value. Quality EMI 
C 30 cassettes at a traction of 
thehprice you'd expect. Ideal 
( letters. lectures, computer 
use. muse, eh etc ele 
And look al the pule Hem. 

AMATEURS 
THE YAESU PRICE WAR IS STILL ON Ill 
Reap the benefits NOW - see our advert in 
the amateur radio magazines for lull details. 

SHEER 
LUXURY! 

Imagine! That first X.2000 
cold seat 01 a winter's 

ruing could,/ 
the most /L( 

warmseatdelightfully 

M 
you'll 

have all day. The Dick 
Smith warmed toilet 
seat. Perfectly sale, 
perfect luxury. 

w. 

325° 
A COLD SEAT CAN RUIN 

YOUR WHOLE DAY! 

CALLING BIG 
CONSTRUCTORS 

The answer 
to apace / \ H-2480 

hm! 
Thi hug 
rack mount- 
ing Case 
Quality con 

fl action e. huge 
425s250.140mm 
Comes as shown 
with handles b pia 
Punched ventilation 
holes Professional 
quality 

ROOM FOR EVERYTHING 
INCLUDING 

THE KITCHEN SINKI 

50 

DICK SMITH ELECTRONICS 
NSW 125 York Street, 

147 Hume Highway, 
162 Pacific Highway, 
30 Grose Street. 

SYDNEY. Phone 2903377 
CHULLORA. Phone 642 8922 
GORE HILL Phone 419 5311 
PARRAMATTA Phone 683 1133 

Opening soon in WOLLONGONG. Watch for store address! 

ACT 96-98 Gladstone Street. FYSHWICK. Phone 80 4944 
Inc 399 Lonsdele Street. MELBOURNE. Phone 67 9834 

656 Bridge Road. RICHMOND. Phone 4281614 
OLD 166 Logan Rood. BURANDA. Phone 3916233 

SA 203 Wright Strut, ADELAIDE. Phone 2121962 
WA 414 William Street. PERTH. Phone 328 6944 

EXCEPT WHERE NOTED, ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS 
MAIL ORDER CENTRE: PO Bos 147. CROWS NEST NSW 2065. Ph 439 5311. PACK 6 POST EXTRA 

PARTS FOR 
NEW KITS 
PLAYMASTER STEREO EQUALIZER (See EA May) 

Complete kit including instructions Cal K.3500 $99 50 
UA4I36 Ouad OP Amp Cat Z-6105 51 95 
PC Boards Isnt or 3 high quality oo,pdal Cat H-8360 512 95 

INTERSII LCD EVALUATION KIT (See Feb EA) 
As used in the EA dwg,ul vorimenr Col K3450 S39 50 

6 DIGIT CLOCK (See Feb EA) 
Complete kit ,n hiding instructions Cal K-3495 519 75 
Case with mounting bracket and Bede' Cat H 3194 5360 
AC Mains adaptor Cal Al 95145595 

PLAYMASTFR AM/FM TUNER (See Nov/Dec EA) 
Complete kit including nslructions Cat K 3494 5129 50 
SEPARATE PARTS 
Pre -weed and aligned tuner module Cat 1.4610 55900 
Set of a PC boards Cal H.8357 59 75 
Signal strength meter Cat 0.2100 54 95 
Tuning meter - centre rem Cat 0.2095 54 95 

Most other electronic parts for this pro,ect in stock 
MODEL TRAIN CONTROLLER (See Oct EA) 

Not produced as a kit 'all pen' availablr from stock 
PCB only Cat 8.8355 53 75 
licor bu. Cal 11 2752 53 Ph 
253055 transistor Cal 2-2145 S095 
253053 transistor Cat 2-2130 SO80 

FET INPUT AC -DC VOLTMETER (See Sept EA) 
Not produced as a kit- all pain ava,labh from Monk 

PC board one Cat 8.8353 62 75 
1mA MRA-65111panel meter Cal 0.2060 $12 SO 

own your mete ing SCorchcal 
8005 Mack Scorchcal photo-sens the aluminium Cal H-5694 $600 
CA3140 FE't oe'amn Car 2.5417 52 50 

SARI WIPER M02 (See Sept EA) 
Not produced as a kit - most carts avadeble from stock 

Relay Cat 5.7125 S4 80 
C10619 SCR Cat 2 4315 SI 00 
752646 IC0526410 unqunctron Cal 2-1186 S1 20 

UPGRADED 40/200MHz FREQUENCY COUNTER )See Aug EAI 
Same as previouskil but nee,c rime, meins,in eosin, to build setup end 

sensitiveis more Basic uuner is 40MHd - by adding a single 951190 IC 
Inc range is eslended to 200MHz 
Complete kit ro, a0M11d including instructions Cat K-3437 599 50 
961190 IC ro estend range to 200Mhz Cal Z5360 512 50 
SEPARATE PARTS 
PC boards Ise o1 two high duality boa,dsl Cal H 8346 58 50 
MC10116 IC luiple differential amp, tied Car 2-5x15 SI 95 
MM -5369M IC luscdiator d,v nee Cal 2.5781 52 50 
7aC926 IC t4 digit counteri Ca. 2-5414 56 50 
3 579545MHa in II Cat x6031 $3 00 
LT303 7 sego, ofd hi is Cat 2-4103 Sl 50 

Art other my , is are mum& ytr.c. line. at nit or our slur 

SEND FOR OUR 

FREE 
COLOUR KIT CATALOGUE 

MAJOR DICK SMITH RESELLERS 
Listed below are the names and addresses of resellers who stock 
large range of our products. however we cannot guarantee that they 
will have all ,tenis in stock and al the prices advertised 
A&M Electronics 
78 High Street. Wodonga. Vic. Ph 244 588 
Aero Electronics 
123A Bathurst Street. Hoban Ts Ph 348 232 
Brian Bambach Electronics 
68 William Street. Gosford. NSW Ph 247 246 
Coastal Electronics 
Unit 11, Commercial Centre, Ford St Moruye NSW Ph 742545 
Crystal TV Rentals Pty Ltd. 
66 Crystal Street, Broken Hill NSW Ph 6897 
Elektron 2000 
44 Brown Road. Broadmeadow, Newcastle NSW Ph, 691 222. 
Hutehesson's Communications 
5 Elizabeth Sr Mt Gambier. SA Ph 256 404 
Keller Electronics, 
218 Adelaide Street. Maryborough, Old Ph 214 559 
Lismore Kitronics 
Cm Magellan St 6 Bruane, Hwy. Loimore NSW. Ph 214 137 
NSW Electronics 
48 McNamar St Orenge NSW Ph 626 491 
G.M. Electronics 
99 Fitamaurice St. Wagga NSW. Ph 213 044 
Sumner Electronics 
9S Mitchell St, Bendigo. Vic. Ph 431 977 
Sound Components 
78 Brrebene St, Tamworth NSW Ph 661 363 
Advanced Electronics 
5a The Quadrant. Launceston Teri Ph 317 075 
Trilogy Electronic Supplies 
40 Princes Hwy Fairy Meadow, Wollongong NSW Ph 831 219 k 

Tropical TV Services 
249 Fulham Rd, Vincent. Townsville Old Ph 791 421 
Variety Discounts 
113 Horton St. Port Macquarie, NSW Ph 835 486 D5E556 

bankctud 
welcome here 

SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 
BRISBANE: Hall hour earlier. 
ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST 'AREAS OF AUSTRALIA 

O 

o 



MAIL ORDERING FROM US MAKES CENTS FOR YOU! PRICE INCLUDING SALES TAX SHOWN IN BRACKETS 

HAND HELD COMPUTERS! That's how owners describe their Texas Ti 59's. 

WHY? - up to 960 merged steps or up to 100 data registers (can be partitioned); magnetic cards record 480 steps each or registers: 4 

display tests; 10 registers for looping, increment, decrement; 10 user flags; 72 labels; 6 levels subroutines; direct, indirect and label 
addressing; full editing facilities; 10 user defined keys; algerbraic operation system, up to 8 pending operations and 9 sets of 
parenthesis; over 175 functions and operations (see keyboard below); plug-in pre-programmed modules each with 5000 steps (master 
module incl. 10 others avail.); interfaces an alpha -numeric printer/plotter PC100C with 64 characters. 

ti3 U.1 al ® a m 
No 

0.» 

Iwy,w n,... uj i 3 
I I^] Itl 

/On O 'OI ®l b 

m .r.,: ,».. 

Ti 59 
.$ t $245 ($274) 
PC100C 
$286-$210 ($234) 

MODULES 
$S1-$32 ea. 
Plug into Ti 59 or 58. 
With manuals and case. 

Leisure Time Marine Naviga- 
tion ($28 ea.) Aviation Real 

Estate and Investment Statis- 
tics Surveying Business De- 
cisions Securities Analysis 
NEW MODULES 

Maths/Utility 
Electrical Engineering 

PERFECT COMPUTER FOR SMALL 
BUSINESS OR ACCOUNTANT 

Accounts program 
up to 400 debtors 

and stock control for 
1 to 2000 items. 

CANON AX 1 AND BX 1 (in Basic) - 

10 percent discount or 15 percent discount on package 
deal for cash. 
Features' 8192 program steps; 1024 data memories; 
built-in floppy disk 71.7K ea; built-in printer, plotting 
movement up to 80 characters wide; can interface dual 
mini floppy disks or impact printers. 

SANYO TELEPHONE ANSWERING 
SYSTEM 

TRA 990793-$460 

SANYO DICTATING SYSTEMS 
TRC 8600 Dictating Machine_5465'5355. TRC 8060 
Transcribing Machine$3. &5288. TRC 9000 Sanyo Mind 
Machine - in one unit,$498-5380. 

PLUS ACCESSORIES 
HM91 Microphone.$59-$45 
F/S91 Foot Control -$43$38. 
RB9100 Head Set$24-S19. 

RANK ARENA CASH REGISTERS 
3, 4, 5 and 10 Totals (save over 15 percent) 

PRINTER AND/OR DISPLAY 
DESK CALCULATORS 
Canon, Casio, Sanyo, etc. 

Ring or wriie for our 
unbeatable prices. 

We can equip your business 
for dollars less! 

Extra Magnetic Cards 
Pack of 40 and case $15 
Specialty Pakettes $9 ea. 
Programs for mag. cards - 

Electronic Engineering Civil 
Engineering Statistics Prog- 
ramming Aids (Decoders and 
Disassemblers) Securities 

Oil/Gas Energy Black body 
Printer utility 

ALSO 
Ti 5854.44-$108 ($120). Prog- 
rammable to 480 steps or 60 
memories, otherwise same as 
Ti 59 except no magnetic cards. 

SUPER SPECIALS 

GREATEST PACKAGE OFFER EVER!! 

A Ti 59 8. PC100A Printer_ .~ -$450 ($503) 
A Ti 58 8 PC100A PrinterS443-$315 ($351) 
(Also any extra modules ordered with package only $30 
ea.) 

,3,13 7" a.90 :: 
. T 

0 ea pti yEa s 0.:. 

CANON P10 -D 

41-14- $86 only! 
10 digits with printer and 
display. Built-in recharge- 
able batteries. 

Charger avpilable 

,$.ls- $8 

CASIO AQ2000 LCD CALCULATOR 
With clock, calendar (1901-2099) stopwatch, 2 t -me 
alarms, countdown alarm, time memory. Latest mod- 
el. ONLY S35.60 ($39.90) 

SCHOOL & 

IRMO 

COLLEGE SPECIALS 

NATIONAL 
SEMICON- 
DUCTOR 
NS108 
$36 
($41) 

LCD, 50 functions, 
1000 hr. battery. In 
billfold -style wallet, 
ideal keyboard layout. 

Hewlett-Packard 
Powerful Reverse Polish Logic. New low prices 
and Special Offer. 

HP's ONLY POST FREE! 

PRACTICAL 
AND POPULAR 

HP29C $162 ($181) 
HP19C $210 ($234) 
Both with: 98 lines of prog- 
ram and 16 of 30 data regis- 
ters retained continuously, 
full program addressing, 
labelling, testing, editing, 
sub -routines, etc. Plus 19C 
has built-in printer. 
Solution Books for 29/19C 
$8.70 (S9.75) ea. 

Civil Eng. Elec. Eng. 
Financial Games 
Maths Navigation 
Mech. Eng. Stats S- 

tudent Eng. Surveying. 

Mgo 

. . 0 0 
j) 

- oa>. al o 
oi 

a 
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HP97 $750 ($835) 
HP67 $450 ($501) 

Card programma 
ble. Both with 224 
merged program 
lines, 26 storage re- 
gisters, full prog- 
ramming features 
and huge range of 
keyboard functions 
plus 97 

APPLICATION PACKS printer. 
has built-in 

for 67/97 $40.60 ($45.50) 

15-26 pre-programmed cards, manual, etc. Elec. 
Eng. Business Decision Medicine Civil Eng. 

Navigation Surveying Stats Maths Mech. 
Eng. e Games e Standard (General). 

SOLUTION BOOKS 
for 67/97 $11.60 ($13.00) ea. 
40 available covering Business, Eng., Medicine, Com- 
putation, Sciences, General. 

NEW "E SERIES 
HP31 E $60 ($67) basic scientific - HP32 E $80 ($89) 
advanced scientific/statistical- 15 memories - HP33 E 

$100 ($112) advanced scientifiic/statistical-49lines 
of program. 

Check our price on the model you want - 
why pay more? Send SAE for free complete 
discount price list of Texas 

Hewlett-Packard Canon Casio 
Sanyo National Semiconductor. 

If any of these models 
are advertised In this 
magazine at a lower 
price, tell us and we 
will supply them at a 

better price. 

Casio fx-120,847'$32 ($36) 45 functions 
Casio fx-2500 LCD $31 ($35) 33 functions 
Casio fx-3100 LCD $39 ($44) 43 functions 
Texas Ti25 538-$28 ($31) LCD 
Texas Ti50,54b-$33 ($37) 2 Cont. Mem. 
Canon F52447'$33 ($37) LCD 
Canon F62.5.5,5-$44 ($49) LCD 
Texas Ti55,5668-$52 ($58) 60 funcs. 

PROGRAM 32 STEPS, 10 MEMORIES 

Pack and Post - All LCD models 51.50 anywhere 
in Australia. Otherwise 52.50 for NSW, elsewhere 
53.50 per order certified. (extra 51.50 for Regis- 
tered). Sales Tax Forms must be duly signed and 
stamped (forms avail.) 

Teachers/Lecturers 
note: We will negotiate 

welcome here price on quantity orders. 

Copy 8 complete. Pls. debit my Bankcard. 

No. Expiry Date 

Signature 

Name 8 Address 

ELECTRONIC CALCULATOR DISCOUNTS 
Phone (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW. 2153. - 

64 Electronics Today International - June 1979 I 



TC),© 4(3, 

Expanded scale 
RMS voltmeter 
Barry Wilkinson, of Nebula Electronics, needed to develop an RMS 
voltmeter to measure dc pulses in a particular application for a 

customer of his. It was only a few steps from there to this project. 

fHE LAST RMS voltmeter project we 
described appeared in the August 1977 
issue, Project 134. This was an ac -only 
instrument that used an LH0091 RMS 
converter IC. 

The instrument described here, while 
perhaps not as versatile in some ways as 
the ETI 134 which had a 0.3 mV to 
30 V range and an A -weighting filter, is 
decidedly simpler to construct, will 
measure do signals (square waves and 
pulses etc referenced to zero volts) 
and is less expensive. 

This instrument will measure 150 
mV to 270 V in 12 ranges and features 
a large (90 mm scale) meter, 2% accuracy 
and an expanded scale for ease of reading. 

What is RMS? 
At this stage, it would be a good idea to 
recap just what RMS means and its 
significance. Simply, the RMS value of 
any waveform is equal to that dc' value 
which would produce the same heating 
effect in a resistor. 

As an example, let's take the case of 
a light dimmer. The power in the 
light (the load) is varied using phase 
control in an SCR circuit. This varies 
the amount of time the load is con- 
nected to the mains over part of each 
mains cycle (see Fig. I). The RMS 
value of the waveform across the load 
in this _case is difficult to calculate, 
except at the point where it is half -on 
and half -off. The power is then obviously 
half the maximum value. 
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EXPANDED SCALE RMS VOLTMETER 
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Half power point. 

If the input voltage is 240 V and the 
load is 240 ohms, the power at maximum 
can be calculated from:- 

P = E' or 240 x 240 = 240 W 

1 mA F.S It 

eti 144 
de 

(--vOLrti 

15 85 __, t 

+10 a5 , 
5 2 5 

o 1-5 

5 0-85J 
-10 015- 

ON 

OF 

. 
1 D N 
ri, , 

NIGH 

.1] 
LOW 

Fig. 1. The output waveform of a light dimmer 
running at half power. 

Half power is therefore 120 W. The volt- 
age corresponding to this is given by:- 

E = P x R or 170 V(rms) 

On a 'normal' meter this will read 120V, 
R 240 - an error of 30%. 
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removed from the transformer to allow mounting under the meter. 
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Construction 
Assemble the pc board according to the 
overlay diagram, starting with the low 
height components. Do not fit the 
switch or the transformer yet. Watch 
the polarity and orientation of the com- 
ponents before soldering. 

Before the transformer can be used 
the plastic cover and base have to be 
removed to reduce its height. This can 
be easily done using a small bladed 
screwdriver. Do not remove the inter- 
nal plastic cover over the windings. The 
transformer can now be mounted 
and soldered in place keeping it as close 
as possible to the board. 

The rotary switch specified (C & K 
1054) is a pc -mounting type but may 
not be as readily available as the CK1034 
type which has wiring connections. This 
can be used however if the very ends 
of the terminals are cut off carefully 
When fitting it to the pcb ensure that 
the No. 1 pin is toward the top of the 
board. Do not solder yet. 

Fit the Scotchcal panel to the 
aluminium front panel and drill all the 
holes. Fit the meter to the panel. 
Assemble the power switch and terminal 
posts to the panel. Attach wires, about 
100 mm long, to the terminal posts and 
also wire up the power switch. Earth 
the front panel using one of the meter 
retaining screws and leave about 50 mm 
of wire on the two outputs from the 
switch. 

EARTH 

240V 
INPUT 

HOW IT WORKS - ETI 144 

To measure RMS volts you must first 
square the voltage waveform, then average 
it and finally take the square root of that 
average. In this unit we electronically 
square and average the input but we use 
the meter scale to take the square root. 

The input voltage is divided by the 
input network such that the input IC1 is 
0.47 volts (dc or RMS) for full scale 
deflection. IC1 provides buffering and 
a gain of two. 

Squaring of the output of IC1 is done 
by IC2 (1494), a four quadrant multiplier, 
which gives a current output proportional 
to the product of the voltages at its two 
inputs (pin 9 and 10). As we are feeding 
the same signal into both inputs the 
result is the square function. 

The output of this IC is a current 
which Is converted to a voltage by 1C3 
which also provides the averaging 
network 1C3, R32). its output drives the 
meter whose scale is a square root 
function. 

Adjustments are provided for the 
input offset of IC2 (RV1) output offset 
(RV2) and overall calibration (RV3). 

As the power requirement of all the 
ICs is +/- 15 V we use a mains supply 
and three -terminal regulators. Current 
drain is about 15 mA on both supplies. 

SW2 

The printed cir- 
cuit board patt- 
ern for this 
project is on 
p. 193 of this 

issue. 

HIGH 

LOW 

Now fit the pc board to the meter 
leaving the spring washers on the meter 
side of the board giving extra space to 
the front panel. As the switch now 
lines up with the front panel it can be 
soldered in place. 

Connect the wires from the ter- 
minals to their position on the pc board. 
The 240 V wires from the switch come 
around the edge of the board and solder 
directly .onto the terminals of the trans- 
former. These connections should be 
covered with epoxy to prevent personal 
contact. 

The meter scale can be fitted to the 
meter as follows: 

Remove the clear cover from the 
meter (it clips on) then, carefully 
remove the existing scale. The scale 
should be sprayed white and allowed 
to dry. 

Cut the Scotchcal to the borders 
marked, peel back the plastic a little 
and cut off about 5-10 mm of paper 
backing on one edge. 
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HIGH 

INPUT 

LOW 

OV 

R2 R3 
390k 47k 

R1 
100k 

0.45V 

SW 

R4 R5 
220k 27k 

R6 R7 
120k 

00.85V 01.5V 

--.-3 

SW 2 

15V 

ICI 

3140 
6 

-15V 

t1 
PL 30-5VA 

R26 
10k 

R27 
10k 

9 

1 10 

18k 
R8 
68k 

0215V 

R9 RIO R11 R13 R15 R16 
27k 10k 39k 

0 4.5V 

4k7 15k 6k8 

R12 R14 

0 2706 0 
180k 

0 25V 
8.5V 15V 

R17 R 8 R19 R21 
2k7 1k 369 470R 

045V 

¿-W 
R23 
1k5 

R25 
1k8 

R20 I R22 R24 

o 27k of 18k 150k 

85V 150V 250V 

R28 R30 
15k 33k 

11 12 7 

IC2 
1494 

6 4 13 

+15V 

I 

15 

14 

C3 
lu 

R32 +H 
220k 

C2 
150P 

15V 

< R29 
S< 15k 

R V 1 

20k -VV\A- 

RV2 
20k 

-15V 

IC3 

+ 4 

1 
-15V 

OV 

R31 
1006 

RV3 
1k 

R33 
680R 

1mA 
FSD 

0V 

Circuit diagram of the 
RMS Voltmeter. 

The one -pole, 12 position rotary switch 
aV used in this project is a C & K Lorlin, 

type CK 1034 or CK 1054. C & K distrib- 
utors are listed on page 61 of this issue. 
University Graham meters are commonly 

-15V available at retail outlets. 

ETI 144 EXPANDED SCALE RMS VOLTMETER 

SPECIFICATIONS 

Input range 

Accuracy 

Crest factor 

Frequency response 

Input impedance 

Meter type 

150 mV to 270 V in 12 ranges, 5 dB apart 

+/- 2% FSD 

maximum, 10 

dc to 50 kHz (sine wave) 

1M 

moving coil, RMS volts, expanded 
scale calibration 

The Scotchcal panel can now be 
placed on the meter scale and lined up 
while holding the sticky edge off the 
panel. Now press down the sticky 
edge to locate the panel then fold it 
back on itself to allow the rest of the 

backing sheet to be removed. Press the 
panel down from the edge already 
fixed removing any air bubbles from 
under it. 

The scale can now be refitted to the 
meter and the cover placed back. 

PARTS LIST - ETI 144 

Resistors all ''/W 2% 
R1 100k 
R2 390k 
R3 47k 
R4 220k 
R5 27k 
R6 120k 
R7 18k 
R8 68k 
R9 10k 
R10 39k 
R11 4k7 
R12 270k 
R13 27k 
R14 180k 
R15 15k 
R16 6k8 
R17 1k 
R18 3k9 
R19 470R 
R20 27k 
R21 2k7 
R22 18k 
R23 1k5 
R24 150k 
R25 1k8 
R26, 27 . . . . 10k 
R28, 29 . . . . 15k 
R30 33k 
R31 100k 
R32 220k 
R33 680R 

Potentiometers 
R V 1, 2 20k 10 turn trim 
R3 1k 10 turn trim 

Capacitors 
Cl 10p ceramic 
C2 150p ceramic 
C3 1µ 35V tantalum 
C4, 5 22Oµ 35V electrolytic 
C6, 7 1µ 35V tantalum 

Semiconductors 
IC1 CA3140 
IC2 MC1494 
IC3 LM301 A 
IC4 7815 
IC5 7915 

D1-D4 IN4004 

Miscellaneous 
PC board ETI 144 
Transformer PL30/5VA (Ferguson) 
Meter TD118, 1mA FSD (University) 
Meter scale to suit 
Zippy box 196 x 113 x 60 mm 
Scotchcal panel 
2 pole power switch 
1 pole 12 position rotary (see text) 
Knob to suit 
3 core flex, plug and clamp 
2 terminal posts 
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11 I) ROD IRVING 
FANTASTIC QUANTITY DISCOUNTS 

10 TIP 32B 6.50 
10 TIP31B 6.50 
10 FND357' 12.90 
10 F N D500 12.90 
10 RED LEDS 1.50 
100 RED LEDS 13.00 
1000 RED LEDS 110.00 
10 7805 8.50 
10 7812 8.50 
10 BC547 1.20 
loo BC547 10.00 
100 1N4003 6.90 
loo IN4004 7.00 
10 4016 4.50 
100 4016 42.00 
6 LUGTAG STRIPS .05 
2 LM309K 3.00 
10 GREEN LEDS 2.90 
100 GREEN LEDS 25.00 
10 YELLOW LEDS 2.90 
100 YELLOW LEDS . 26.00 
10 401.1 2.20 
10 4001 2.20 
10 7400 2.00 
10 7410 2.00 
10 7490 3.50 
10 uÁ301 3.30 
10 723 4.50 
LED CLIPS ea. .02 
100 LED CLIPS 1.50 
100 MOLEX PINS 1.80 
500 MOLEX PINS 8.50 
1000 MOLEX PINS 16.00 
20 BD 139 9.00 
20 BD 140 8.00 
10 BC548 1.40 
10 8C549 1.40 
10 BC 557 1.80 
10 BC558 1.80 
10 BC559 1.90 
10 74000 3.00 
10 2102LP 450nS 15.00 
2650 CPU ea 21.50 
8080A CPU ea 11.90 
10 555 Timers 2.80 
20 555 Timers 5.10 
10 741 m DIP 2.80 
20 741 m DIP 5.10 
10 8 pin DIL 2.30 
10 14 pin DIL 2.50 
10 16 pin DIL 3.00 
100 1N4148 4.00 
1000 1N4148 35.00 
2708 EPROM ea. 13.25 
10 2708 EPROM ea. 125.00 
2114 1450nS) ea. 7.50 
8 2114 1450nS) 57.00 
16 2114 1450nS) 112.00 
32 2114 (450nS) 199.00 
10 2N3055 7.00 
10 SC 141D 12.00 
10 SC 151D 21.00 

LARGE ELECTROLYTICS 
Lug -Mounting Cans 
90u F 450V $3.90 2500u F 80V 
100uF 200V $1.90 2500uF 100V 
1Ó0u F 350V $3.70 3300u F 75V 
150u F 200V $2.50 4000u F 15V 
220u F 350V $6.90 4000u F 75V 

.300uF 200V $3.50 4700uF 35V 
1000u F 63V $2.90 4700u F 100V 
1000u F 100V $3.70 5600u F 40V 
1000u F 160V $6.50 
2500u F 35V $2.90 6800u F 50V 
2500u F 63V $2.60 8000u F 75V 

MULTIPLE CAPACITORS 

COMPUTER GRADE ELECTROS 

$5.90 
$8.90 
$4.90 
$2.30 
$6.30 
$2.90 
$9.50 
$1.90 

PCB 
$4.80 
$7.90 

4X22uF 
40 + 40 
50 + 50 
40+80 

400V 
350V 
350V 
300V 

2900F 40V 
6800u F 16V 
10,000u F 16V 
10,000uF 25V 
10,000u F 40V 

10 
100 
10 

$2.90 
$2.75 
$3.50 
$4.30 

ETI 480 100W Module 

Kit includes Heat Sink 
Bracket $19.75 
ETI 480 50 W Module 
Kit includes Heat Sink 
Bracket $16.00 

$5.90 
$5.75 
$8.00 
$9.00 

$11.50 

100 + 50 300V $6.90 
150 + 100 

+ 100 315V $9.90 
200 + 60 275V $4.90 
200 + 100 350V $7.90 

15,000uF 25V 
22,000uF 25V 
22,000u F 40V 
27,000u F 35V 
68,000u F 16V 

SOCKETS 
8 PIN $2.30 100 14 PIN 
8 PIN $20.00 10 16 PIN 
14 PIN $2.50 100 16 PIN 

KITS 
12 volt Electronic Siren 
Kits 
1. "VV hip" $8.00 
2. "Wail" $8.00 
3. "Flying 

Saucer" $8 00 
Horn Speaker 

to suit $8.50 

$10.30 
$12.00 
$20.50 
$21.70 
$19.50 

$23.00 
$2.80 

$25.00 

ULTRASONIC TRANSDUCERS 
as used in ETI 585R/T 40R $5 95 
ultrasonic switch As a pair $11.00 40T ..... _.... $5.95 

SHOP 499, HIGH STREET, NORTHCOTE, VIC. 3070 
Open: Mon-Thur 8am-5.30pm. Fri 8am-8pm. Sat 8.30am-12.30pm. Mail Orders: PO Box 
135, Northcote. Vic. 3070. Minimum $1.00 post and pack. Send 40c stamp for free 
condensed catalogue 
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PTED:Iscil lt4 

EXPANDED SCALE RMS VOLTMETER 

Note 
Peak input voltage should 
not exceed 5 times F.S.D. 1mA F.S.D. 

Both of these drawings are reproduced full size so that, if you wish, 
you can cut them out of the magazine and use them directly. 

Alignment and 
calibration 
Equipment needed: 

variable dc power supply 
accurate dc voltmeter 
two -pole change over switch 
Connect the power supply to the 

input terminals, via the switch, con- 
nected to give polarity reversal. Switch 
on the unit and with no input voltage 
adjust RV2 to give a reading about a 

quarter of the way up the scale. 
Allow the unit about five minutes 

to warm up and stabilize. You could 
check to see if the internal supplies are 

giving the correct voltages while you 
wait. 

Now, switch to the 15 volt range 
and apply about five or six volts to the 
input. Reverse the polarity of the input 
and note the change in the reading. 
Adjust RV1 until there is no difference, 
irrespective of polarity. 

It will probably be necessary to 
adjust RV2 again to keep the reading on 
the scale. Note that it is not the actual 
reading that is important just that both 
polarities are the same. Increase the 
voltage to around 14 volts to ensure the 
adjustment is correct. 

Now, with no input voltage adjust 
RV2 to give a zero reading. Apply 14 
volts and adjust RV3 to read 14 volts. 
Adjustment is now complete. 

-- eti 144 
dB 

r-VOLTS 
+15 
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4.5 

15 

r/----25 
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+5 2.5 ---. i 45 +30 
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-5 0.85--// 
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150 +40 
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ON 
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Chances are, if you can read. this, you'll save money 
TRANSISTORS 74LS 4068 35 AC127 . . . . 1.25 74LS00 20 4069 30 AC128 80 74LS01 30 4070 35 AD149 2.60 74L502 25 4071 35 BC107 35 74L503 25 4072 35 BC108 35 74LSO4 20 7076 1.75 BC108C 39 74L505 30 4077 35 BC109 35 74LS08 25 4078 35 BC109C . 40 74LS09 30 4081 35 BC177 38 74LS10 25 4082 35 BC318 22 74LS11 30 4093 70 8C319 22 74LS12 30 4441 95 BC320 22 .74LS14 95 4502 1.20 BC337 24 74LS20 28 4506 60 BC338 24 74LS21 30 4510 1.40 BC547 24 74LS27 30 4511 1.30 BC548 24 74L528 40 4518 1.40 BC549 24 74LS30 30 4520 1.40 BC557 24 74L532 30 4528 1.20 BC558 24 74LS37 38 4553 6.99 BC559 24 74LS38 38 4555 1.10 BD131 65 74LS40 30 4581 3.00 BD139 50 74LS42 70 4582 1.00 BD140 50 74LS73 60 4584 75 BD262 . . 1.20 74LS74 46 40014 60 BD263 . . . 1.20 74L575 55 40097 9Q BFX84 82 74LS78 50 40098 90 BFY50 80 74LS85. 1.40 74CO2 35 BFY51 80 74LS86 50 74C04 40 

BF115 68 74LS90 70 74C08 40 
MJ802 . . 3.95 74LS92. . . . 1.10 74C10 40 
MJ4502 . 3.95 74LS93 80 74C14 . . . 1.60 MJ2955 . 85 74LS95. . . . 1.00 74C20 45 
MJE2955. . . 1.89 74L5109. . . . 50 74C48 . . . . 2.40 
MPF102 . ...47 74LS113. . . . 50 74C73 . . . . 1.10 TIP31A 70 74LS114. . . . 50 74C76 . . 1.15 
TIP31C 75 74LS125. . . . 70 74C90 : . . . 1.50 TIP32C 82 74LS133.. 30 74C93 . . . . 1.50 
2N2219 . . .46 74L5138. . . 1.10 74C175. . . . 1.75 
2N2222A 40 74LS151. . . 1.15 74C192. . . . 1.85 
2N2368 . 25 74LS157. . . . 75 74C193. . . . 1.85 
2N2646 . . 1.15 74LS160.. 90 TTL 2N2647 . . . 1.15 74LS163. . . 1.15 7400 20 2N2904 . ...50 74LS164. . . 1.30 7401 20 2N2905 . ...50 74L5165. . . 1.15 7402 25 2N2905A ...50 74LS169. . . 1.70 7403 25 2N2907 45 74LS174. . . . 70 7404 20 2N3107 . . . 1.00 74LS175. . . 85 7405 25 2N3053 50 74LS190. . . 1.25 7406 45 2N3054 . . . 1.20 74LS191. . . 1.20 7407 45 2N3055 ....75 74L5192. . . 1.15 7408 30 2N3300 ....75 74LS193. . . 1.00 7409 34 2N3642 ...35 74LS194. . . 1.15 7410 30 2N3702 ....16 74LS195 . . . 1.00 7413 54 2N3704 29 74LS196. . . 1.20 7414 45 2N3740 . . . 1.70 74LS197. . . 1.50 7416 50 2N3904 ....29 74L5221 . . . 1.50 7417 45 2N4030 ....92 74LS251. . . . 85 7420 30 2N4032 . 97 74LS253. . . . 85 7421 30 2N4033 . . . 1.30 74LS257.. 75 7422 30 2N4036 . . 1.53 74LS259. . . 3.30 7426 40 2N4037 . . . 1.15 74LS279.. 55 7427 40 2N4231 ... 99 74LS290. . . 1.15 7430 30 2N4234 . . 1.87 74LS365. . . . 70 7432 40 2N4238 . . 1.67 74LS366. . . . 70 7437 50 2N5088 ....30 74LS367. . . . 70 7438 40 2N5458 ....55 74LS368. . . . 65 7439 40 2N5459 ....59 CMOS 7440 30 2N5462 . 90 4000 25 7442 83 2N5871 . . 1.53 4001 25 7447 90 2N5872 . 2.05 4002 25 7448 95 2N5873 . 1.53 4007 30 7450 30 2N5874 . 1.67 4008 1.20 7451 30 2N6124 . 92 4011 25 7453 30 2N6126 . . 1.11 4012 25 7454 30 2N6129 . 1.28 4013 52 7460 30 2N6130 . 1.43 4014 1.30 7470 50 2N6132 . 1.43 4015 1.30 7472 45 2N6134 . 1.53 4016 50 7473 50 MPS3565. 4017 1.30 7474 50 MPS3638. .19 4018 1.20 7475 65 PN3565 . 4020 1.40 7476 40 PN3566 .18 4021 1.30 7480 95 PN3567 . 4022 1.30 7483 1.10 PN3568 . .18 4023 25 7485 1.40 PN3569 . 4024 90 7486 50 PN3638 . .18 4025 35 7489 2.90 PN3638A . 22 4027 70 7490 40 PN3641 ....20 4028 95 7491 1.00 PN3642 ..20 4040 1.30 7492 70 PN3643 ...20 4042 1.10 7493 40 PN3644 ..22 4043 95 7494 1.05 PN3645 ...22 4044 95 7495 92 PN3646 ....22 4046 1.55 74100 . . 1.95 PN3693 ...29 4049 55 74107 55 PN3694 ...29 4050.... 55 74121 50 PN4121 ....35 4051 1.20 74123 85 PN4248 ...22 4052 1.20 74132 . . 1.10 PN4250 ...29 4053 1.20 74145 . 1.80 PN4355 ...29 4060 2.20 47150 . 1.60 

4066 75 74151 ... 1:00 

74153 .. 1.00 
74154 . . . 1.40 
74157 . . . 1.00 
74160 . . . 1.30 
74165 . . . 1.45 
74172 - . . 1.10 
74173 . . . 2.40 
74175 . . . 1.45 
74180 .. . 1.12 
74188 . . . 2.50 
74192 . . . 1.33 
74193 . . . 1.33 
74367 . . . 1.00 

VOLT. REG 
7805 1.00 
7812 1.00 
7815 1.00 
7818 1.00 
7824 1.00 
78H05 . . . 7.50 
78H12 . . 7.50 
78HG 7.95 
78L05 40 
78L12 40 
78L15 40 
78L18 40 
78L24 40 
7905 1.50 
7908 1.45 
7912 1.50 
9715 1.50 
7918 1.50 
7924 1.50 
79HG 9.95 
79L03 80 
79L15 80 
79L18 80 
79L24 80 
78CB 2.30 
723 50 
309 1.90 
317 2.90 

DIODES 
AAY30 30 
0A90 15 
0A91 15 
1N3493 . . . 1.70 
1N3493R . . 1.70 
1N4002 . . . . 11 
1N4004 ... . . 11 
1N4007 . . . . 20 
1N4148 . . . . 06 
1N5401 . . . . 43 
1N5404 . . . . 43 
1N5408 45 

BRIDGES 
W02 90 
VM48dil . . . 1.25 
MDA201. 95 MDA3501 . . 3.40 

ZENERS 
112W 19 
1 30 
2/2W 65 
same price, all 
voltages 

SC R's/TR I AC 
C103yy 99 
C106D1 . . . . 65 

C106y1 39 
C122D1 . . . 1.80 
SC141D . . 1.30 

LINEAR IC's 
301 40 
307 86 
308 1.20 
311 75 
324 1.25 
380 1.70 
381 2.87 
3900 99 
555 35 
556 1.20 
565 3.45 
567 12 
741 

3 
30 

747 1.15 
748 59 
CA3046 . . . 1.65 
CA3140 
MC1494L . .6.65 
RC4136 . . . 1.45 
TL071 73 
TL080 .. . . 1.15 
TL081 52 
TL082 95 
TL084 . . . . 1.90 
709 65 

MICRO etc 
SYP2102A -4 1.90 
TMS1000 7.95 
2708 . . . . 15.00 
93448 . . . 10.20 
1488 96 

OPTO 
9368 1.90 
MCT2 65 
FND357 . . . 1.40 
FND500 . . . 1.58 
DL747 . . . . 3.50 
LED red . . . . 20 
LED green . . . 30 
LED amb. . 43 
LED TIL209. . 18 

RESISTORS 
1/2W, E24 . . . 03 
1W, E12 . . . . 07 
5W,W/W 25 
Mln. Presets . 18 
Min. Trimpots 48 
Min. M/Turn. 1.25 

TANTALUMS 
0.1-luf, 35V. 
1.5 uf, 35V . 
2.2uí, 35V . . 
3.3uf, 35V . . 

4.7uf, 35V . . 6.8uf35V.. 
lOuf, 25V . . 

15uf, 35V . . 
22uf, 35V . . 

33uf, 10V . 

47uf 6.3V . . 

4.7uf, 16V . . . 20 
CERAMICS 

1pf to 0.0047 
0.0056- 0.01. 
0.022- 0.1 . 

15 
. 20 
. 25 

25 
. 25 
. 30 
. 25 
. 55 
. 55 

. 35 
. 30 

05 
08 

. 12 

0.22uf 18 
o.47uf . . . 28 
TRIMMER CAP. 
5pf to 650 . . 30 
SUPP. CAP. 
NS5, 0.5uf . 60 
NN530, 3uf . 2.00 

ELECTRO. 
CAPS. PC TYPE 

6.3V, 470uf . . 20 
10V, 4.7uf . . 08 

22uf 10 
100uf 12 

16V, 10uí . . 08 
22uf 12 
33uí 08 
47uf 12 
100uf 15 
220uf 15 
470uf 16 
640uf 42 
1000uf . . . 32 
2200uí . . . 50 
2500uf . . . 62 

25V 1.5uf. . 08 
2.2uf 08 
3.3uí 08 
4.7uf 08 
10uf 08 
22uf 08 
25uf 12 
33uf 10 
47uf 10 
100uf 18 
220uí 24 
330uf 24 
470uí 32 
1000uf . . . 48 

35V 2.2uf. . 08 3.iuf 08 
10uf 11 
100uf 18 
220uf 21 
1000uf . . . 53 
2000uf . . . 71 
2200uf . . 88 

50V, 0.47uf . 08 luf 06 
2.2uf 
3.3uf 
4.7uf 
10uf 
22uf 
33uf 
47uf 
100uí 
220uf 
470uf 

63V, 0.47uf . 08 luf 08 
2.2uf 
4.7uf 
10uf 
25uf 
47uf 
100uí 
220uí 
330uf 
470uf 

08 
06 
06 
08 
13 
15 
12 
16 
23 
60 

08 
10 
12 
15 
16 
23 
37 
40 
77 

ELECTRO. CAPS. CAN TYPE 
2500uf/34V, RP 1.35 5600uf/40V, RP 1.99 
6800uf/50V, RG 4.80 
Computer Grade PW. 
6800u f/16 V 6.85 
10000uí/16V 9.15 
68000uí/16V 23.70 
10000uf/25V 10.30 15000uf/25V 12.20 22000uf/25V 14.50 
27000uf/35V 26.00 
2900uf/40V 7.15 
10000uf/40 14.20 
22000uf/40V 24.85 

POLYESTER GREENCAPS 
0.001-0.018/100V 10 0.022-0.033/100V 11 0.039-0.056/100V 13 0:068-0.082/100V 16 0.10uí/100V 19 0.12uf-0.18/100V 20 0.22uf/100V 30 0.27uf/250V 30 0.33uf/250V 34 
0.39uf/250V 44 
0.47uf/250V 47 
0.047uf/630V 28 

0.47uf/630V 60 
luf/250V 55 

WIRE & CABLE 
Speaker Wire, per mt 17 Mic. Cable lc per mt 25 
Phone Cable 4c per mt 25 
TV Ribbon, cl/bk. per mt . 20 
Coax 75 ohm per mt 35 H/U Wire, 7/.254, per mt . . 10 H/U Wire, 10/.254. per mt. 12 
H/U Wire, 617K1/11, per mt 20 

FUSEHOLDERS 3AG -; 
Panel Mount 65 
In Line Type 28 
PCMount 46 

FUSES, 3AG - 
0.25A, 0.5A, 0.75A 16 
1A, 1.5A, 2A 3A, 4A, 5A. . 10 
M205 TYPE (20mm) 0.25A, 
0.315A, 0.4A, 0.5A. . 30 
0.63A, 1A, 1.6A, 2A, 3.15A. . 20 

RELAYS 
12V,220 Ohm coil, IA cont . 5.85 
12V,220 Ohm coil, 5A cont. 4.55 
15V,530 Ohm coil, 
5A cont 5 99 

Other lines in stock Include: Battery chargers & adaptors, instrument cases & boxes, audio & TV leads -plugs -sockets, DMM's, potentiometers, switches, stylii, transformers, Philips speakers & system kits, vast range of records & cassettes. We are dealers for Aiwa quality hi-fi products. 

SMAN ELECTRONICS 
12 Victoria St, COBURG, 
3058. Ph (03) 354-5062. 
Open: Mon-Thur 9am-5.30pm. 
Fri 9am-9pm. Sat 9am-12 noon. 
Mail'Order - add 70c min. P&P. 



 EMONA 
enterprises 

ROOM 208/661 GEORGE ST, SYDNEY. 
PH: 212-4815, 211-3038 

P.O. Box 188, COOGEE. NSW. 2034. 

FOR PROMPT MAIL 

ORDER SERVICE! 

i°1-1=1 Ir -DIGITAL MULTI M ET E R S Exclusive Sinclair 12 months guarantee! 

PDM35 
Only $55 
(plus 5 percent SIT.) 

Now everyone can 
afford to own a 

digital multimeter 

A digital multimeter used to mean an expensive, bulky piece of 
equipment. The Sinclair PDM35 changes that. It's got all the 
functions and features you want in e digital mummeter, yet 
they're neatly packaged In a rugged but light pocket -shed 
case, ready to go anywhere. Feereree. 314 digit resolution 
reading to plus/minus 1999. Automatic polarity selection. 
10M ohm input Impedance. Full multimeter facilities. Resolu- 
tion of I mV and 0.1 nA. Semiconductor !unction test facility. 1 

percent of reading accuracy. Genuine pocket format. Ranges: 
DC volts; 1mV to 1000V. AC volts. IV to 500V. DC current; 
1nA to 200mA. Resistance; 1 ohm to 20M ohms. Unrest:: 
PDM35; test leads with probes: owner's operating manual - protective carrying pouch. hover Rewlrewewta. 9 von 
transistor radio battery or 9 von approved AC adaptor. 

iclazo uÍ 

Features: 
e 314 digit resolution a Large, bright, wide angle LED display reading 
to± 1999 e Automatic polarity selection e Industry standard 10M 
ohms input impedance a 0.5 percent of reading basic accuracy e Full 
multimeter facilities Including AC current e Resistance 
measurement up to 20M ohms. e Direct reading of semi -conductor 
forward voltages at 5 different currents e Simple, unambiguous 
controls with readings always in volts, mA or k ohms. e Selection of 
all functions from a single input terminal pair e Automatic ovenange 
indication e Automatic decimal point placement e Operation from 
disposable or rechargeable cells, or from AC adapter/charger 
e Facility for battery condition test. 

DM235 

Only (plus 15 

$130 
percent 

J sales tax) 

INTRODUCING THE 

SILCLAIR 
DfI350 

Introductory price only 

$190 
Plus 

15 percent S/T. 
Features: 
The DM350 is a laboratory quality digital multimeter. The 
large LED -display has an exceptionally wide viewing angle 
and a variable brightness control. Measures AC volts, DC 
volts, AC current, DC current, resistance and diode volts in 
a total of 34 ranges. Special features Include ultra wide 
current handling from 1uA up to 10 amps, and very high 
input impedance on the 2000mV range (In excess of 
1000 M ohm). The DM350 will operate from low cost dis- 
posable cells or from an optional AC adaptor. This adaptor 
also serves as a charger when the rechargeable battery pack 
is fitted. 

SINCLAIR PRODUCTS also available in: 
NEWCASTLE: Martin De Launay (049) 2-4741. WOLLONGONG: Macelec (042) 29-1455. 
CANBERRA: George Brown & Co (062) 95-0455. Electronic Components (062) 80-4654. 

COMMUNICATION RECEIVERS 

ur 

YAESU FRG -7000 
General Coverage Receiver A.O.A. 

Triple -conversion superhet receiver e All solid state 
Digital frequency display p 24 hour digital clock for 

local and GMT e Receives 0.25 MHz to 29.9 MHz 
Built-in AC power supply e Plug-in circuit boards. 

CALCULATORS NEW WORLD TIME CLOCK 

SINCLAIR Enterprise - Programmable! 
Real computing power. 

e A comprehensive program 
library: General, Finance, 
Statistics, Mathematics, 
Physics, Engineering and 
Electronics. 
(For more details see Sept. '78 
ETI) 
Ex`ax $69.50 Inc./x 

$79.95 

EMONA 103A 

$75 
12 -month 
guarantee 

Battery operated. One 1.5V operates the clock for 
one year. Aluminium dial, cross brushed, silver 
plated. Crystal-clear heavy acrylic case. Size: 
19cm x 21cm. 

FRG -7 
General Coverage 
Communications RX P.O.A. 

- vs 

DR -48 
NEW AM-SSB-FM Digital 
Communications Receiver P.O.A. 

TEXAS INSTRUMENTS 
Excl. 

S. Tax 
Incl. 

S. Tax 
T.1.-25 532.00 535.00 
T.I.-30 Student Pack 23.00 25.00 
S.R.-40 28.00 32.00 
T.I.-50 36.00 40.00 
T.I.-55 53.00 59.00 
T.I.-57 74.00 85.10 
T.I.-58 109.00 120.50 
T.I.-59 247.00 275.00 
T.I.-5050M 81.00 90.00 
Little Professor 16.00 17.90 
Data Man 23.00 25.00 
T.I. First watch 20.00 22.00 
T.I. Spelling Bee 28.00 31.00 
T.I.-Business Analyst 33.00 37.95 
T.I.-Business Analyst 11(LCD) 39.50 43.00 
T.I.-MBA 75.00 87.40 
T. I. Programmer 53.00 59.00 
T.I.-MM Money Manager 21.00 23.50 
PC 100A Printer 213.00 236.00 
T.I. 5025 H/held printer 77.00 85.00 
Library Modules for T.I.-58/59 31.00 35.00 
Blank Mag. Cards for T.1.-59 14.00 16.10 
Programming Forms - Pads 2.20 2.80 
TP-30250 (3 rolls of paper, PC100A) 10.00 11.50 

CORONA AD7802 $325 (incl. Sm 
Auto Telephone Dialler 

All Emona products are now available from: 

649 George St, Sydney. 
EMTRONICS (Near Haymarket Post Office). 

WATCHES: 
K578 -Solar Chrono, S/S Case/Band $55.00 
K579 -8F, Alarm, S/S Case/Band $50.00 
K568 -6F, S/S Case/Band $30.00 
K536 -6F, Ladles, Solid S/S Case/Band $35.00 
K567 -6F, Ladies, S/S Case/Band $35.00 
K571 -6F, Ladies, Gold Plated Case/Band $40.00 
WARRANTY: 12 Months( 

NOTE: P&P for all goods: NSW 52, Interstate 53 (up to 550 value). 
NSW 53, Interstate 54 (up to 5100 value). Goods valued over 5100 
delivered by carrier - freight paid by receiver. 

Excl. S/T Incl. S/T 
NS -108 $40.00 $46.00 
NS -100A $16.95 $19.50 
Raymax Minicard $25.22 $29.00 

WRITE OR PHONE FOR FURTHER DETAILS. TRADE ENQUIRIES WELCOME 

To: EMONA ENTERPRISES 
PO Box 188, Coogee, NSW. 2034. 

Please send me 

I am enclosing cheque L_ -J money order LJ 
or debit my Bankcard, Number 

Signature 

Name 

Address 

P/code 

1 
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 Some of AUSTRALIA'S LOWEST COMPONENT PRICES 
Note:: Regular Prices not temporary specials - keep us In mind for that next nrder. (Diggerman Electronics) 

Linear potentiometers 

....,,,V-3)----. 
POTS 38c rotary0Carbon 38c 

Idp 500 Ohm, 1K, SK, tOK, 
:¿,ti, (LINEAR V4" 25K. 50K. 100K. 250K, 

ALUM. SHAFT 500K. 1M. 2M. 

Quality Large redLEDS well dilused LEDS 
P,: 

wide viewing angle. 

&.-1::':" 171 each, 51.50 per 10, 5110/K $12 a too ` 
Quality MOUNTING CLIPS 5c ea. 

54/100 17c each 

TRIMPOTS Values: 100. 250, 500 Ohm. 
1K, 2K. SK, 50010K 25K. 50K, 

100K. 250K. SOOK, 1M, 2M 

Sendelo, special listsm(e.q. $26pt: oa loo 4-- TRADE 
Schools 

pots and $99 a 1000 LEDs plus tax ifTrad 

Credit 
applicable. Small quantities also. ENTRANCE Okay 

410 
+ 

+s: 15c (10mm) 

BC 107 METAL CAN TRANSISTOR 

BC 108 BC 108 - 13c /14.3 
/D 

10 for 51.20 If cY d 
13c 100 for 511 {1,1,ká' 

$4 

$30 

SIGNAL DIODE IN4148 r 
a 100 .¡.; 

1 Amp. DIODES Í11. 
ir., ' 50V 1N4001 - 6c 

100V 1N4002 - 7c 
400V 1N4004 - Sc 

1000V 1N4007 - 12c 
10% off 100 SAME 

a 1000 5c each 
ZENER DIODES: 15c each 400 mW 505 
E24 values 3V to 33V 

(per 100 prices in brackets) 
Cap. 16V 25V 50V 

0.47 
uF ti to all all all 

rA. 10uF 5c(031/4) 6c(53í/) 7c(S4) 
ti 22uF 6c(S345) 7c(S4) Bc(55) 

33uF 8c(54) 9c(55) 10c(56) 
47uF 9c(S5) 10c(S6) 1íc(57) 

100uF 10c(56) 12c(57) 14c(S11) 
220uF 12c(58) 16c(510) 35c(517) 
470uF 16c(512) 221(516) 45c(S30) 

5c ELECTROS 1000uF 22c($18( 30c(525) 75c(550) 
(UPRIGHT) i000uF/16V axial - 201 ea. 58 per 50 

Full axial price list - SAE 

,,,, .001 - Sc .01 - Sc .1 - tOc .0015-5c .012 - 6c .12 - 1 Í 
' .0015 Sc .015 - 6c .15 - 12e 

.0018 - Sc .018 - 6c .18 - 14C 

.0022 - 5c .022 - 6c .22 - 15C 

.0027 - 5c .027 - 6c .27 - 16c 

.0033 - Sc .033 - 7c .33 - 18c 

5c POLYESTER .0039 - Se .039 - 7c .39 - 19c 

FILM CAPS .0047 - 5c .047 - 7c .47 - 20c 

.0056 - 5c .056 - 8c 

E12 10% 100V .0068 - Sc .068 - 8c All values 
.0082 - Sc .082 - 9c in uF 

. 10% off 100 same uF 

SCRs C106Y1 SCRs: TRIACS: 25 A 400V 
0.BA 30V C103Y - 35 \, 

40c 0.8A 200V C1030 - 60 6A 400V SC141D - 51.30 SC260D TRIAC G%\ 
4A 30V C106Y1 - 40 10A 400V SC1460 - 51.50 C37D SCR IMO C122E 4A 400V C10601 - 75 DIAL ST235 

$1.20 BA 400V C122D - 51.05 Chart to identify leads EA. $2.50 
8A 500V C122E - $1.20 Plus trigger info. - 10c 

3 year old price still current. 
hoped we would go 

but our price remains at 

Ohm to 10 M V.W 5% E12 
film. 

APPROX. 

55W 

1 Ohm 
1M2 

l i i I ill 

2e RESISTORS 1/4w 
}(., rsj' 51.80 per 100 

',..='SAME RESISTANCE 

Our 
Opposition 
broke 

12 

cart. 

SIZE. 

miniature metal glaze rte.' RESISTORS 3C Some carb 

to tM 5% Eí2 }11 V 52.50 per 100 film instead) 
SAME RESISTANCE 

to tOM carp. film (larger) 

Keep electronics a hobby and not a luxury, compare our prices and Due from 
CONSISTANTLY us. Same day turnarounp service (unless swamped). All goods top CONSISTANTLY 

quality and new. No minimum order. One P/P charge of 45c regardless BETTER SERVICE LOW PRICES of quantity Advert current 3 months for late readers 

THE BEST BUY 
oo 
1.7. 0z 
w X 
W 

/ O 

l in 
/r W. W 

U 
W / 

F 

J Q 

Q 
N 
CC 
W 
-J J 
w 

w SOLAR POWERED 
LCD WATCH 
with rechargeable battery. 
Worth ov r 5100. But our price 

. l5 569 includes sit 0e 
Truly solar powerable. 
Daily need 2 minutes full sun- 
light. electric light also charges. 
Stainless steel. 

5% off two or more 

IN WATCHES 

wa 

L-- W 

Q 
i S 

a t,_( 
(/) 

I- 
W 
m 

LADIES LCD WATCH 
4 digit 5 function 

Gold plated or Stainless steel. 

$49 Includes 

We reckon the best style 
available. 

5% oft two or more 

$ 
WANT TO MAKE A FORTUNE ? 

BE A MILLIONAIRE ? $ 
Most millionaires are self made - here's how 

$ Start building your fortune today by sending $ 
for our free brochure on: - 

$ . STARTING MILLIONAIRES SUCCESS KIT $ 
MAIL ORDER RICHES SUCCESS KIT 

$ ZERO CASH SUCCESS TECHNIQUES $ 
REAL ESTATE SUCCESS KIT 

. . and many more including books on $ 
HOW TO BORROW YOUR WAY TO A GREAT 
FORTUNE 
SMART MONEY SHORT CUTS TO BECOM4JG RICH 

$ INTERNATIONAL $ 
NEW PRODUCTS 
150 NEW PRODUCTS, INVENTIONS, MAIL ORDER ITEMS, 
IMPORT EXPORT OFFERS, WHOLESALE CATALOGUE 
SOURCES, Illustrated (This Item suitable business use 
mostly). 

WATCH THIS SPACE 
FOR AN EXCITING 

OVERDUE ITEM 

Both watches feature:- 12 months guarantee; -digits con- 
stantly displayed. Hour, minutes, seconds, month, date. 
Nightlight Satisfaction guaranteed or return within 14 days. 
Competable trade discounts. Agents wanted every town. 

Dealer for world famous WHITES metal detectors 
Best selling detectors in Australia. Brochures SAE 

DIGGERMAN ELECTROZICS P.O. BOX 33, CORAMBA, N.S.W. 2466 
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Novel Egg Timer `bleats' 
when your egg is ready 
Jonathan Scott is generally otherwise occupied while his breakfast eggs are on the boil - or so he tells 
us. "Having to get up in the morning is tedious enough without having to keep your eyes peeled for when 
the egg timer runs out", he says. An interesting argument, and an interesting solution .. . 

OKAY, so you've got an egg timer. 
Odds on it's nothing like this one! 

Conventional egg timers - the colou- 
red -granules -in -a -three -minute -hour -glass 
variety - do their job efficiently, 
but silently. You have to watch them to 
see when your egg is ready. Either you 
stand and stare at it for the duration or 
you need sharp wits to instinctively 
'know' when the time's up. Lack of 
audible indication on conventional egg 
timers is a consequence of inadequate 
design. Lack of sharp wits in the morn- 
ing is a consequence of soft living. 

This project tackles the first problem, 
the second is up to you! 

Features 
Conventional egg timers (even electronic 
ones we've seen) lack the option of 
'hard' or 'soft' timing. Even if the elec- 
tronic ones have an audible indication, 
they have the disadvantage of including 
an on/off switch. 

This egg timer project includes the 
hard/soft option, does not include an 
on/off switch and 'bleats'. when your 
egg is ready. We could have had it go 
'cluck, cluck' or even 'cock-a-doodle- 
doo', but considered this a little too 
corny, and besides, it complicated the 
project unnecessarily! 

Operation is very simple. First, you 
pick it up and shake it - the device lets 
you know with a soft bleep when it's 
been shaken enough. You then put it. 

down on one end. Which end depends 
on woether you want a long time period 
(for a hard egg) or a shorter period (for - you guessed it - a runny one). After 
the appropriate period has elapsed the 
timer will issue a one second -long 
bleat and turn itself off until shaken 
awake again. 

Has it got a microprocessor inside? 

The egg timer is 'set' 
by giving it a few good 
shakes and setting it 
down on one end. The 
ends are labelled 'hard' 
and 'soft' - according 
to how you like your 
egg, you set it down 
on either one end or 
the other. An on/off 
switch is unnecessary. 

No, it's all done with one CMOS 
IC, a couple of transistors and a dollar's 
worth of mercury switch. 

Construction 
The project is best constructed on the 
printed circuit board designed for it. 
Be sure to get the IC, transistor and 
diodes correctly oriented when insert- 
ing the components in the board. Take 
care also with the electrolytic capacitors 

cro 
! y i 

v 

a) 

W 

C 

s 

Carefully follow the overlay diagram 
and you should experience little diffic- 
ulty. 

The choice of a housing for the pro- 
ject depends a little on your kitchen 
decor - select a container that's large 
enough to enclose the pc board and 
battery though. We've used a plastic 
jar and a salt shaker as examples. 

However, that plastic ornamental 
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+ Cl. 
lop 
16V 

4" 

51 
_1_ 
+9V 

BATT 
216 

MERCURY 
SWITCH C2 

220n 
7 6 

IC1a 

/R1 
2M2 

C4 
47p 
16V 
TANTT 

One CMOS IC, two transistors and a handful 
of components make up this timer. No on/off 
switch is necessary. 

emu's egg that Aunt Aggie gave you 
for Easter may do just as well - assum- 
ing it will stand securely on either end 
(... maybe that's not such a good idea 
after all). 

The buzzer may be mounted either 
onto the outside of the container or on 
the inside. The latter will result in a loss 
of volume though. A few holes in the 
case will allbw the buzzer to be heard 
better if ,'ou wish to mount it inside. 

The whole assembly should be packed 
in the container chosen using sponge 
rubber scraps - it has to stand a lot of 
shake, rattle and roll. 

When you do this, make sure that the 
metal case of the battery does not come 
in contact with the copper side of the 
pc board. 

Adjustments 
If you like your eggs super hard - or 
perhaps extremely runny, or even some- 
where between these extremes, the time 
periods may be changed by altering the 
value of R2 or R3 - one will alter the 
softness of the 'hard' egg, the other the 
density of the 'soft' egg. See 'How it 
Works' for an eggsplanation of the 
circuit operation (these puns will have 
to stop ... Ed.). 

IC1 IS 4049 
PIN 1 IS +Ve 
PIN 8 IS OV 

D1-D6 ARE 1N914 

C6 
10µ 
16V 

R8 
100k 

IC1e 
R7 R9 

11 
22k 14 

15 10k 

tics IC1f 

47N T 16V 
TANT 

ETI 254 - HOW IT WORKS 

The timing period is initiated by shaking 
the egg timer. Initially, C3, C4 and C5 
are discharged and both transistors are 
biased off. IC1a is a buffer whose output 
is high when SW1 is open and low when It 
is closed. Shaking the timer will therefore 
cause an alternating voltage to appear on 
the output of IC1a. C2, C3, D1 and D2 
form a rectifying network which charges 
C3 using this output of IC1a. Once C3 has 
charged .past the threshold voltage of IC1c 
(indicating that the timer has been shaken), 
two things will happen: Firstly, C6/R6 
will pass current to turn -on Q2 and thus 
the buzzer, to indicate that it has been 
shaken enough. Secondly, C4 and C5 start 
charging via 05 and R4. When C4 and C5 
have charged to the threshold voltage of 
the Schmidt trigger formed by IC1f and 
01, Q1 will turn on and termínate the 
bleep. 

Meanwhile, C3 will have discharged 
through R5 (assuming you're not still 
shaking the thing) and IC1c and IC1d 
will have reverted to their original state. 

C4 and C5 will then discharge via 
either R2/D3 or R3/D4, depending on 
whether SW1 is closed or open. This is the 
really clever part. S'W1 is now only used 
to start the timing period but, depending 
on which end of the device is uppermost 
during that timing period SW1 will either 
be open or closed and either R2 or R3 will 
determine the length of the period. 

When C4/C5 have discharged sufficient- 
ly, Q1 will switch off, charging C6 via the 
base of Q2, causing the final one -second 
beep. 

Not bad for one CMOS IC, eh7 

1511 
4k7 

C7 

R12 47fi 
4k716V 

-"AA/1_4AI 

Q1 
BC549 
t 

BZ1 
BUZZER 

==( 

Q2 
BC549 

R13 
470k 

D6 

e 

PARTS LIST - ETI 254 

Resistors all ysW 5% 
R1 2M2 
R2 4M7 
R3 1M8 
R4 1k 
R5 1M5 
R6 4k7 
R7 22k 
R8 100k 
R9 10k 
R10 1k8 
R11, R12 4k7 
R13 470k 

Capacitors 
C1 l0µ 16V electro 
C2 220n greencap 
C3 1µ 16V electro 
C4 47µ 16V Cant 
C5 47µ 16V tant 
C6 10µ 16V electro 
C7 471i 16V electro 

Semiconductors 
D1 -D6 IN914 or sim 
01, Q2 BC549, DS549, 

BC109, etc. 
IC1 4049 

Miscellaneous 
131 9 volt, No. 216 

battery 
BZ1 piezo electric buzzer 

(such as DS, No: 
6-7009) 

SW1 Mercury switch 
Suitable container, battery clip, packing 
material, ETI 254 pcb. 

7 Electronics Today International -June 1979 



MERCURY 
SWITCH 

Printed circuit board overlay. (overLAY?). Take care with the 

orientation of the diodes and electrolytic capacitors. 

t\stt 

_; 1,0 
\ ,,a1+ 

E'' 

SOI I 

Id- 

d 

o 
L _JO 

EMIT 

EGG egg EGG egg EGG egg 

egg egg EGG egg e99 e99 e99 e99 e99 

I;tw egg EGG EGG egg egg EGG 
EGGeggEgg eGg egg EGG egg Egg egg 

EGG egg EGG egg EGG egg egg EGG egg 

EGG EGG egg egg Egg egg Egg EGG 

egg egg EGG EGG EGG egg! Egg Egg 

EGG EGG egg egg egg EGG egg Egg egg 

EGGeggEgg EGG EGG eggo egg egg EGG 

EGG egg eggeggeggegg egg EGG EGG 

EGG egg Egg EGG EGG EGG egg Egg egg 

Egg egg Egg egg EGG EGG Egg EGG 

ETI. 254. EGG TIMER 

Egg Egg Egg egg EGG EGG egg egg 

Egg egg Eggles EGG Iv:, EGG EGG 

Egg egg EGG EgG EGG EgE egg Egg eg 

--- Egg EGG egg EGG EGG EGG EGG 

Egg eGG E -E -EGG Egg EGG egg Egg - 

egg EGGSES egg EGG EGG egg egg egg 

egg Egg Egg -oh Egg ECGOeuf EG 

EGG EGG egg egg Egg 

egg EGG egg EGG egg egg egg EGG 

Egg ETI egg egg EGGegg EGG- 254 eggs 

This is the front panel of the egg timer. As there are no 

controls, the front panel design is rather a matter of taste. 
But then, eggs are rather a matter of taste, also. 

'es 

The pcb and the battery should be protected 
against the shaking which this project is 

bound to receive. We suggest stuffing the 
case well with something soft. 

N 
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A SPHYGMOMANOMETER can help 
protect you and your family against 
one of the most dreaded human killers 
in the world - heart disease and other 
illnesses associated with abnormal blood. 
It is not surprising then that hundreds 
of thousands of people world-wide are 
buying their own personal blood pressure 
monitoring devices - NOT as replace- 
ments for regular medical checks. But 
simply as an extra precaution for peace 
of mind. 

One of the best known home units is 
the Home Blood Pressure Monitoring 
Kit from Unitrex. A substantial quantity 
of these were imported by Australia's 
Caldor Corporation and sold extensively 
via chemists - they were also offered via 
mail order. These units were generally 
sold at $29.95. 

Caldor have a number of these units 
still available which they are offering to 
our readers for the very low price of 
$19.95 - plus $2.50 post and packing. 
The kit includes the professional blood 
pressure unit itself, a nurse's stetho- 

YOUR BLOOD. 

Take your own 
blood pressure 

quickly and 
accurately in your 

own home or office 

Introducing the Unitrex Home 
Blood Pressure Monitoring Kits! 

scope, a complete instruction book and 
three month's supply of blood pressure 
recording forms. 

Please note: This offer is made by the 
Caldor Corporation, 12 Terra Cotta 
Drive, Blackburn, Vic., 3130. This 
magazine is acting as a clearing house 
for orders only. Cheques should be 

made out to 'Caldor Offer' and sent 
together with order to 'Caldor Offer', 
Electronics Today Int., 15 Boundary 
Street, Rushcutters Bay, NSVV, 2011. 
ETI will process orders and pass them 
on to Caldor who will then send out the 
units by certified mail. Please allow 
approximately four weeks for delivery. 
Offer closes July 31st 1979. 

T 

Caldor Offer 
Please send me: 

Quantity - Unitrex blood pressure monitoring 
kit/s at $19.95 each $ 
plus postage at $2.50 each $ 

TOTAL $ 

Name 

Address 

Postcode .. . 

Please make cheques/postal notes payable to 'Caldor Offer' and send 
C/- Electronics Today International, 15 Boundary Street, Rushcutters 
Bay, NSW 2011. 
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w1r APPLIED ' TECHNOLOGY 
PTY. LTD. 

ONE STOP 
TECHNOLOGY 
SHOP 

---11acrDin.wawGy I 1~ 
I;.~1 

, 
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; ---- *04:.LJ_ AWL,_ 

VOLUME BUYS 

'! . i{ ic - f 
- 

: 
I r I r.. 

. , 

. 

8x4116 350 NS DYNAMIC $115.00 10x4001 CMOS $2.00 

4 x 2114 450 NS STATIC $27.00 20 x IN 914 DIODES 51.00 

10 x 555 TIMER $2.80 20 x IN 4001 DIODES $1.20 

10x741 OP AMP $2.90 20xIN4004 DIODES $1.30 

10 x 4011 CMOS $2.00 20 x BC 547 TRANSISTORS $1.20 

HOBBY COMPUTER CASSETTES C10 $1.45 5 for $6.50 
C30 $1.55 5 for $7.25 

S100 CONNECTORS $7.50 3 for $20.00 

RAMS SN7401N .25 SN7480N 1.00 SN74174N 1.95 741590 .75 

SN7402N .25 SN7485N 1.30 SN74175N 1.75 74LS93 .95 I 

2101 (450NS) 2.75 SN7403N .25 SN7486N .50 SN74179N 2.10 74LS95 1.40 

2102 (450) 1.45 SN7404N .35 SN7489N 1.90 SN74180N 2.10 74LS96 1.60 

2114 (450) 7.25 SN7405N .35 SN7490N .50 SN74181N 3.50 74LS107 .70 

4116 (250) 15.75 SN7406N .50 SN7491N 1.00 SN74182N 1.75 74LS109 .70 

4118 (1 Kx8) 29.95 SN7407N .50 SN7492N SN74190N 1.75 74LS111 .70 

6810 3.95 SN7408N .35 SN7493N 
.55 
.50 SN74191N 2.60 74LS112 .70 

SN7409N .35 SN7494N 1.10 SN74367N 1.00 74LS113 .70 

ROMS SN7410N .25 SN7495N 1.10 SN74368N 1.00 7415123 1.50 

2708 14.50 
2716 (+5) 55.00 

SN7411N 
SN7412N 
SN7413N 

.35 

.35 

.55 

SN7496N 
SN7497N 
SN74192N 

1.25 
2.75 
2.25 

74LS00 SERIES 
74LS125 
74LS132 
74LS136 

.75 

.75 
:75 

CPU CHIPS SN7414N .85 SN74193N 2.25 74LS00 .30 74L5138 .95 

SN7416N .60 SN74194N 2.30 741501 .30 7415139 .95 

2650A 19.75 SN7417N .60 SN74195N 2.30 741502 .30 7415141 1.10 

2608 PIPBUG 17.50 SN7420N .25 SN74196N 2.75 741503 .30 7415153 1.10 

6800 10.00 SN7421N .45 SN74200N 1.00 74LSO4 .35 741S155 1.10 

SCMP II 11.75 SN7422N .40 SN74279N 1.00 741505 .35 7415157 1.10 

Z80 CPU 17.75 SN7423N .35 SN74365N 1.00 741508 .30 7415158 1.90 

Z80 CTC 14.75 SN7425N .35 SN74366N 1.00 741509 .30 741.5160 1.90 

Z80 PIO 14.75 SN7426N .40 SN74100 2.25 741510 .30 7415161 1.90 

2651 12.50 SN7427N .40 SN74109N 1.00 741512 .60 7415162 1.90 

CRYSTALS 
SN7430N 
SN7432N 

.25 

.35 
SN74116N 
SN74123N 

1.80 
.80 

741514 
741515 

1.20 
.35 

7415163 
7415164 

1.90 
1.30 

1.00M H Z 7.95 SN7437N .45 SN74125N .75 741_521 .35 7415170 3.50 

1.8432 7.95 SN7438N .45 SN74126N .75 741522 .35 741S174 1.00 

2.0120 7.95 SN7439N .45 SN74132N 1.15 741526 .40 74L5175 .90 

2.097 7,95 
2.456 7.95 
3.00 7.95 
3.2768 7.95 
4.024 7.95 
5.00 7.95 
5.0688 7.95 
6.00 7.95 
8.00 7.95 
10.00 7.95 
15.00 7.95 
18.00 7.95 
20.00 7.95 
25.00 7.95 
50.00 7.95 
100.00 7.95 

SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 

.35 
1.30 

.70 
1.20 
1.50 
1.50 
1.40 
.95 
.95 
.35 
.35 
.35 
.35 
.35 
.60 
.45 
.60 

SN74136N 
SN74145N 
SN74147N 
SN74150N 
SN74151N 
SN74152N 
SN74153N 
SN74154N 
SN74155N 
SN74156N 
SN74157N 
SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN74164N 
SN74165N 

1.15 
1.25 
3.00 
1.75 
1.10 
1.10 
1.10 
1.70 
1.75 
1.75 
1.10 
1.65 
1.65 
1.95 
1.95 
1.95 
1.95 

74L3P7 
741528 
741.530 
741532 
741537 
741538 
741540 
741_542 
741547 
741_551 
741554 
741555 
74LS73 
741574 
741.575 
741576 
741578 

.30 

.40 

.30 

.35 
,45 
.45 
.45 
.70 
.70 
.45 
.45 
.50 
.65 
.45 
.65 
.70 
.80 

7415181 
74LS190 
7415191 
7415192 
7415193 
7415194 
7415195 
741S197 
74LS253 
74LS257 
7415258 
74LS279 
7415290 
7415293 
74LS298 
74LS367 
7415368 

3.95 
2.10 
1.20 
1.20 
1.20 
1.35 
1.35 
1.85 
1.85 
1.65 
1.85 

.85 
1.45 
1.55 
2.75 

.75 

.75 

7400 TTL SERIES SN7474N .60 SN74166N 1.95 741_583 1.25 741.5374 2.95 

SN7475N .65 SN74167N 4.00 741.585 1.25 7415375 1.25 

SN7400N .25 SN7476N .45 SN74173N 2.75 741586 .45 74LS386 .95 

APPLIED . TECHNOLOGY 
PTY. LTD. 

MAIL ORDER BOX 355, HORNSBY. 

PLEASE ADD $2.00 TOWARDS POST & PACKING. 

1A PATTISON AVE., WAITARA. PHONE: (02) 487.2711 (3 lines) 

bard -ward 
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` NOW IM AUSTRALIA 

MORE FOR YOUR DOLLAR 

A NEW CONCEPT IN DIRECT MAIL ORDERING 
- NO COUNTER SALES MEAN MUCH LOWER PRICES 

*SPECIAL INTRODUCTORY OFFER! 
You get a free S10 gift pack of electronic components with each order for this month only. Limit of 
one gift pack per customer. Mail all orders to: SEMIS, 2 Guildford Lane, Melbourne, VIC. 3000. 

All components prime, full spec, by major manufacturers 

LINEAR 2N5458 .40 7432 .24 4060 ' 1.30 74L575 .45 LM301 .25 2N5459 
AC127 

.40 7437 .30 4066 .65 74L585 .95 LM304H 1.40 AC128 
.80 7436 .30 4068 .29 74LS86 .35 LM3o5H .65 AC187 
.60 7440 .20 4069 .18 74L590 .45 LM307CN .32 AC188 
.65 
.65 

7441 
7442 

.90 

.35 
4070 .27 
4071 .27 

74LS92 .80 
74L593 .65 LM308 

LM330N 
.60 

1.75 A 149 
AD161 

1.60 
1.35 7443 .65 4072 .27 741_S107 ' .35 LM311 .55 A0162 1.35 

7444 1.20 4073 .27 74LS109 .35 LM31B 2.25 AV6112 7447 .50 4075 .27 741_5112 .35 LM324N .65 AV6119 
.40 
.40 

7448 
7450 

.50 

.18 
4077 .27 
4078 .27 

74LS123 .90 
7415125 .55 LM334Z 1.10 AV6120 .40 7451 .18 4081 .27 74L5126 .55 UA339PC .50 AV6121 .40 7453 .20 4082 .27 74LS132 .80 LM349N 1.45 AV8110 .50 7454 .18 4093 . . , . .1.30 74LS138 .80 LF356 .90 AV8139 .40 7470 .35 40174 1.05 74LS151 .60 LF357N .90 AV9139 .40 7472 .30 4510 ' 1.05 74LS154 1.20 LM358N .60 BC107 .16 7473 .30 4511 1.05 74LS157 .60 LM37ON 2.50 BC108 .16 7474 .25 4518 1.05 74L5163 .70 LM373N 3.30 BC109 .16 7475 . .25 4519 .65 74L5174 .60 LM380 .85 BC147 .10 7476 .25 4520 1.05 74L5175 .60 LM381N 1.50 BC177 .20 7480 .60 4541 1.30 74LS190 .95 LM382N 1.30 BC178 .20 7485 .85 4560 2.60 74LS192 .70 LM386N .90 BC179 .20 7486 .36 74C00 .22 74LS193 70 LM387N 

LM391N 
1.10 
1.40 

PC208 
BC547 

.15 
.12 

7490 
7491 

.24 

.50 
74CO2 .22 
74C04 .22 

74LS196 .90 
741-5221 .90 LM393AN .70 BC548 .12 7492 .26 74C08 .22 74L5257 .50 555 .25 BC549 .12 7493 .26 74C10 .22 74LS365 .55 556 .60 BC557 .14 7494 .80 74C14 .40 LM565CN 1.10 BC558 .14 7495 .35 74C20 .25 74L5367 .55 LM567CN 1.20 BC559 .14 74107 ,.40 74C30 .25 74L5368 .55 TBA641BX1 .. 

LM709-CN 
.2.00 

.50 
BD137 
8D138 

.35 
'.35 

74121 
74122 .36 

.60 
74C32 .25 
74C48 1.40 74LS374 1.40 UA710CA .55 BD138 .26 74123 .30 74C73 .65 723 .40 80140 .26 74126 74C74 .65 S.C.R. LM723CH .54 BD234 .41 74132 

.50 
74C76 .65 C106V .30 LM733CN .75 80237 .47 74145 

.75 
74C83 1.25 BTIOOA30oR . . . ..50 741 .20 BF115 .45 74150 

.80 
74C85 1.10 C10601 .50 UA747PC .85 BF173 .60 74151 

.65 

.36 74C90 .85 LM748CN .45 8F180 .35 74153 74C93 .85 LM1458N .50 8F198 .10 74154 

.65 
74C95 .55 DIODES LM2902N 1.20 BF199 10 74.157 

.65 

.45 74C107 .60 1N914 .04 LM3039H .78 BFV50 .26 74160 .60 74C150 2.40 1N4001 .06 CA3065 .50 BSV17 .65 74164 .55 74C151 1.50 1N4004 .06 CA3130 1.05 BU126 2.45 74165 .55 74C160 .80 1N4007 .12 CA3140T 1.05 BUX80 6.75 74175 .75 74C162 .80 1N5625 .35 UA3401 .60 FT2955 1.15 74192 .65 74C175 .80 LM3900N .65 FT3055 .65 74193 74C192 1.10 LM3909N .85 MEL12 .75 74221 
.65 
.75 74C193 1.10 ZENER DIODES LF13741N .50 MJ802 2.95 74365 .75 74C195 .90 400mw 3.3 v to 36v ..12 LF13741H .50 MJ2955 .60 74367 .55 74C221 1.30 1 watt 3.3v to 36v . ..20 MJE2955 1.20 ' 74C373 1.60 TRANSISTORS MJE3055 1.20 CMOS 74C901 .50 2N301 1.80 MPF102 .35 4000 74C902 .50 VOLTAGE 2N1711 .45 MPSA05 .18 4001 
.20 

74C907 .50 REGULATORS 2N2219A .35 MPSA14 .24 4002 
.18 
.18 74C925 4.10 309 1.10 PN2222 .18 0A675 .10 4006 1.05 74C927 4.10 317 2.10 2N2222 . ... . . . ..20 OC910 .60 4007 .20 80C95 .60 7805 .70 2N2646 .55 0C912 .60 4008 1.00 80C97 .60 7806 1.00 2N2647 .90 0C925 .10 4009 80C98 .60 7808 1.00 2N2904 .40 5E1010 .18 4010 
.65 

7812 .70 2N2905 .35 TIP31A .25 4011 
.65 

7815 1.00 2N2906 .30 TIP32A- .25 4012 
.18 
.18 TTL 74LS SERIES 7824 . 1.00 2N2907 .25 250200 1.00 4013 .42 74LS00 .15 7912 1.10 2N3053 .35 TIP2955 .70 4014 1.00 74LS01 .20 7915 1.10 2N3054 .60 TIP3055 .65 4015 1.00 74LS02 .15 78L05 . . . . . . . ..35 2N3055 .45 4016 .41 74LS03 .18 78L12 . . . . . . . ..35 2N3563 .18 TTL 7400 SERIES 4017 1.05 74L504 .18 78L55 .35 2N3564 .25 7400 .14 4018 1.00 74LS05 .18 79L05 .60 2N3565 .1B 7401 .16 4019 .52 74L509 .18 79L12 .60 PN3566 .18 7402 .14 4020 1.05 74L510 .18 79L15 .60 PN3567 .18 7403 .18 4021 1.05 74LS11 .18 PN3568 

2N3569 
.18 
.18 

7404 
7405 

.16 

.20 
4022 
4023 

1.05 
.18 

74L514 .70 
74LS20 .18 OPTO 2N3638 .18 7406 .18 4024 .70 74LS21 .18 END 507 1.40 PN3638 .18 7407 .30 4025 .18 74LS22 .22 ENO 537 1.00 2N3638A .21 7408 .16 4026 .1.55 741-526 .28 END 500 '1.00 PN3642 .14 7409 .20 4027 .60 74L527 .18 PN3643 .16 7410 .14 4028 .78 74L528 .30 PN3644 

PN3645 
2N3646 
2N3694 

.16 

.16 

.16 
.10 

7411 
7412 
7413 
7414 

.22 

.26 

.28 

.32 

4029 
4030 
4040 
4041 

1.10 
.33 
.95 
.80 

74LS30 .22 
74LS32 .22 
74L533 .32 
74LS37 .30 

STANDARD LEDS 
ED .12 

GREEN 0 2N3702 .20 7416 .40 4042 .80 74LS38 .30 YELLOW .25 2N3704 .25 7417 .40 4043 .85 74L540 .18 CLIPS .02 2N3819' .25 7420 .16 4044 .85 74LS42 .75 2N3904 
2N3906 

.18 

.16 
7421 
7423 

.16 

.35 
4046 
4049 

1.30 
.40 

74LS51 .25 
74LS54 .25 MICROS 2N4032 .45 7426 .24 4050 .40 74L555 .25 2102 .1.20 2N4033 .80 7427 .24 4051 .70 741_573 .50 2114 6.00 2N4250 .12 7430 .16 4052 .70 741_574 .40 2708 11.00 

TERMS: Minimum Order $10 Aust. 
Bankcard accepted 

We specialise in fast, prompt service with total customer satisfaction. All items are guaranteed 30 days 
from date of shipment- user damage excepted. e Postage and handling: Add $1.50, orders over $50 add $3. 
All orders sent certified mall. All prices plus sales tax if applicable. Cmos, TTL, Micros, Leds are plus 15 
percent. All others plus 271/2 percent. Prices valid 2 months from date of issue. School and government 
orders accepted. 
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SEE OUR 'NUMBER SYSTEMS' FEATURE - PAGE 138 

°)15c:ze 

Binary to hex 
number comverter 
For those enthusiasts ploughing their way through the number systems used in 
microprocessor equipment, or for those attempting the tedious chore of converting 

. binary numbers into microprocessor opcode instructions, this project should prove 
very handy. 

David Tilbrook 

0 r 

0i 

A 

IN MANY digital systems information is 
handled in groups rather than as 
individual bits. These groups are called 
words and they vary in size according to 
the needs of the particular job. If it is 
necessary to display or calculate using 
the normal decimal digits, a four digit 
binary word (four bit word) would be 
needed to represent each single decimal 
number. A four -bit binary word gives 
16 possible different combinations. For 
a decimal number we only need ten, 
so the largest six combinations are 
ignored. 

The number 0 is represented as 0000, 
1 as 0001, 2 as 0010, 3 as 0011, 4 as 
0100 and so on. This is called binary 

f I 000L 
"007 

is 

coded decimal or BCD and is used in 
many digital applications such as digital 
frequency 'meters, digital multi - 
meters, calculators, etc. 

As the job required of the digital 
system becomes more complicated, 
word lengths are increased. This gives 
the circuit the ability to handle more 
complex numbers by manipulating 
single words. The most common word 
length in microprocessors is eight bits. 
The eight bit word is called a byte and 
contains 256 different combinations. In 
the bigger microprocessor and smaller 
computers a word length of 16 is used, 
while full-scale computers use word 
lengths of 32 or even 64 bits! This is 

t 

Constructed on a single printed circuit board, 
this project is intended to mount vertically 
from small brackets screwed onto a base- 
board. A 'plugpack' or small bench power 
supply may be used to power it. 

all very fine for computers, but for mere 
mortals like ourselves calculating with 
64 digit numbers can become a little 
tiring! 

This project was designed to assist 
the newcomer in getting used to the 
hexadecimal and binary number 
systems. It can also be used by those 
working out opcode (microprocessor 
instructions) from binary numbers. 

Some mini -computers and micro- 
processors, such as the 2650, have their 
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o ETI 651 - HOW IT WORKS 

The heart of the circuit consists of the 
two 9368 ICs. These are BCD to hexa- 
decimal seven segment decoder -drivers. On 
receipt of a low on the clock input -pin 3, 
they load the binary word present on their 
inputs into latches, decode them into 
hexadecimal numbers and drive the 
appropriate segments in the FND500 
displays. The binary number is reloaded 
into the input latches each time the clock 
input is taken low. 

The 555 timer IC is operating as an 
astable multivibrator and generates a pulse 
used to trigger the clock input. The 
repetition rate is around 5 kHz, 
determined by the two 1k resistors 
connected to pin 7 and the 0.1 /1F 
capacitor connected to pin 5 of the timer. 

The inputs of the 9368's are connected 
via 1k pull -down resistors to zero volts to 
ensure the inputs stay low when the toggle 
switches are in the open position. When 
the binary number is selected, by closing 
the appropriate toggle switches, these 
input lines are taken high. 

LED's are used to display the binary 
number and are connected to the toggle 
switches via 220R current limiting 
resistors. 

A 7805 voltage regulator IC has been 
included on the board to allow the circuit 
to be run from a variety of DC supply 
voltages. 

Component overlay. See diagram on page 
82 for switch connection details. 

PARTS LIST - ETI 651 

Resistors 
R1 -R8 1k0 
R9 -R16 220R 
R17, 18 ... 1k0 

Capacitors 
Cl, 2 ' 100n greencap 
C3, 4 648 16V tantalum 
C5 4704 25V electrolytic 

Semiconductors 
IC1, 2 9368 
IC3, 4 FND500 
IC5 555 
IC6 7805 

D1 EM401 or equivalent 

LED1-LED8..red LEDs 

Miscellaneous 
SW1-SW8. . . spst toggle 
SK1 9V power socket 
pcb . ET1651 
heatsink for 7805 
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SW1 

o- 
Sw2 

0 

S. 27. 
O 

SW4 

0 

SW5 

0 

SW6 

SW7 

SW8 

o 

O 

R9-R16 
2206 

4 7 E 9 10 

A COY F D 

FND500 

C D E 

5 4 3 2 1 

instructions written in the form of 
binary numbers, with some of the digits 
missing. Depending upon the particular 
variation of the instructions required, 
the missing Os and is are 
filled in. When the total binary word has 
been formed it must be converted into 
hexadecimal form for keying into the 
microprocessor. A relatively large 
program for a microprocessor might 
have one or two thousand opcodes to 
be evaluated - this is one application 
where the binary to hex converter could 
be put to good use. 

Construction 
The entire trainer is made on a single 
printed circuit board and construction 
is fairly non -critical. 

Start by mounting the resistors on 
the pcb. Next, mount the capacitors, 
with the exception of the big 470 µF 
electrolytic. Be sure to orient the 
tantalum capacitors correctly. If they 
are not marked with a +ve symbol they 
will probably be the type marked with 

LED 
O 

YYY 
1 2 3 

iJ 
16 5 134 

12 
11 

7 IC1 10 
1 

9368 
9 

2 15 

14 

Y I 

7 

1 

2 

IC2 
9368 

6 
3 

C2 
100n 

coloured bands and a dot. With the dot 
facing towards you and the leads 
pointing down the positive lead is 
usually the one on the right. The IC's 
and displays should be soldered onto 
the board using reasonable care not to 
overheat the pins. Make sure they are 
oriented correctly also. If they are 
installed incorrectly and the board is 
powered up, they will probably be 
destroyed. The pads for the IC's are 
relatively close together and care should 
be taken to avoid bridging solder to 
adjacent pads. 

The LED's and diodes can be fitted 
next and once again make sure these are 
put in the right way around. 

The voltage regulator IC should be 
mounted onto a heatsink and secured to 
the pcb by a single nut and bolt. 
Insulation between the regulator and 
heatsink is not needed but some type 
of thermal paste compound should be 
used. 

Mount the regulator first and then 
solder its leads onto the board, this 

6 
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Circuit diagram 

avoids straining these solder joints. Fit 
the remaining electrólytics and wire 
links. Often cut-off resistor leads can be 
used for these links. All that remains is 
to fit and wire the switches and power 
sockets. The board requires an external 
DC supply, the regulator makes sure the 
IC's get the correct voltage. The DC 
supplied to the board should be greater 
than about seven volts. 

As this voltage increases, the 
regulator dissipates much of the excess 
power in the form of heat and this is 
why the heatsink is necessary. On 12 V 
the regulator on the prototype gets 
quite hot, but. not excessively. The 
board requires 450 mA worst case, so 
some of the bigger plugpaks should do 
the job well. The socket for the power 
input can be a bit tricky to work out. 
The centre point on the socket is 
usually negative. Solder a wire from the 
centre terminal to the negative pad on 
the pcb. This is the pad not connected 
to the diode. The positive terminal on 
the socket is ther terminal connected 
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Switch wiring. Note that the wires are 
soldered onto the pc pads provided for 
this purpose. 

to the outside of the plug. This should 
be connected to the PCB pad that 
connects to the diode. If in doubt, 
connect the plugpak into the socket 
and check with a multimeter. 

Almost any type of toggle switch will 
work in this project. Find a set of 
contacts that are open when the switch 
is in the up position, and wire these to 
the pcb pads as shown in the diagram. 

Using it 
Before applying power to the board 
check the capacitors, LEDs and IC 
orientations. When the board has been 
completely checked it can be tried out. 
Place all the switches in the up position 
and apply power. Immediately the seven 
segment displays should show '00'. 
As the toggle switches are changed the 
LEDs will light and the displays should 
change to indicate the correct 
hexadecimal number corresponding to 
the binary number shown on the LEDs. 

The hexadecimal 
number system 
We've already mentioned that a four bit 
binary word had sixteen different 
combinations. If we defined sixteen 
characters and let them be equal to 
these sixteen combinations we would 
write any four bit binary word using a 
single character. 

This is the basis of the hexadecimal 
number system. The first ten digits are 
the same as in BCD, i.e: the normal 
decimal numbers: The six extra com- 
binations not used in the BCD system 
are given the characters A, B, C, D, E 

and F. The number sequence would be 
therefore be 1, 2, 3, 4, 5, 6, 7, 8, 9, 
a, b, c, d, e, f and would then continue 
10, 11, ... 18, 19, 1A, 1B, 1C, 1D, 1E, 
1F, 20, ... and so on. 

A byte can be written as a two digit 
hex (hexadecimal) number, which is 
considerably shorter and more 
convenient. Nevertheless the 
relationship between binary and 
hexadecimal is not obvious at first and 
converting from binary to hex can 
become a tedious business, especially 
if the binary numbers are getting rather 
large. 

For more information on computer 
number systems see page 138. 

The pc board pattern is reproduced on 
page 193 - from which you can make 
a Scotchal negative to etch your own pc 
board. 

PET POKE PROBLEMS 

In the Commodore PET review, we 
showed the instruction: 

POKE 59500, 72 

for changing the display from graphics 
to lower case (ETI May 79, p 76). 
This works on the PETs in the UK and 
Canada, but " Commodore have 
contacted us to point out that it doesn't 
work with Australian PETs. The 
instruction used for Australian machines 
is: 

POKE 59468, 14 

and to revert to graphics again: 

POKE 59468, 12 

Thanks, Commodore. 
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commodore PET 
YOUR C PLETE 

PERSONAL COM PUTE R... 
FOR THE 
PRICE OF 
ATOP 
TYPEWRITER 

' - 

`y..P.P^ 

'42-101.;y 
< 

' M, 

At Hanimex, 
we believe that 
everyone should benefit 
from the latest technological advances. 
That's why we have introduced the 
Commodore PET. a personal, portable 
computer that's surprisingly 
inexpensive. 
The PET has been specially designed 
for people who want all the advantages 
of computer processing without the 
cost and complexity of most mini- 
computer systems. 
It consists of a TV screen, keyboard 
and built-in cassette deck. So you don't 
need an additional TV monitor, just 
plug it into mains power. 
Because the PET is a personal 
computer, it uses BASIC language. 
The easiest to learn and the simplest to 
programme. And over 200 standard 
programmes in business, science,. 
education and entertainment are' 
already available. 

1> 

Storekeepers need PET for inventory 
control. Engineers use it for complex 
calculations. Professional men can 
maintain their records. Graziers can 
control stock and feed statistics. Real 
estate agents can catalogue property 
profiles, and in the home, PET can 
help you relax with entertainment 
programmes including chess, 
backgammon and space games. It also 
incorporates teach -yourself 
programmes for subjects such as 
mathematics and languages. Whatever 
the job, you will have a need for PET at 
work and at home, 

Dealer enquiries invited 

For further information or a demonstration call the Business Equipment Division. 

E 
The Australian company with the international reputation. 

HAN4f 79 
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Sp cial Reader Offer 
Craig Translator . 

OFF/ON POWER SWITCH BRIGHT LARGE CHARACTERS ARE EASILY READ EVEN IN DAYLIGHT. 

MEMORY CAPSULE COMPARTMENT IN BASE. 

SHIFT KEY TO ENTER NUMBERS 
AND PUNCTUATION. 

ALPHABET AND SPACE KEYS 
FOR ENTERING WORDS 

LANGUAGE/MEMORY (L) KEYS SELECT 

LANGUAGES AND SUBJECTS. 

CLEAR AND CLEAR ENTRY 
KEYS REMOVE ENTRIES. 

NJFLILC _ bONJOUR 

A QÓÓ©i0:fÓi 
o x - - s i 0©©0000©ii0 0©©O00©Oa OD® 

EXTERNAL PROGRAM KEY FOR 

CALCULATOR USE OR OTHER 
SPECIAL PROGRAMS 

PHRASE KEY ALLOWS YOU TO CALL UP 

COMPLETE AND PARTIAL PHRASES 

LEARN KEY DISPLAYS WORDS ACCORDING -. 

HOLD KEY KEEPS PROPER 
NOUNS FROM BEING TRANSLATED. 

SEARCH KEY CORRECTS 

MISSPELLED WORDS. IDENTIFIES 
MULTIPLE WORD MEANINGS. 

ROTATE KEY FOR PHRASES 

LONGER THAN 16 CHARACTERS. 

FAST/SLOW KEY SELECTS SPEED 

TO FREOUENCY OF USE OR BY CATEGORY OF ROTATION OF CHARACTERS 

THE DEMAND for the Craig language translator is expected to be 

very high indeed - and only 5000 units have been made available 
to the importers (Caldor Corporation). 
However, Electronics Today has arranged for Caldor to supply 
our readers on a preferential basis until stocks run out. 
As the unit is not yet on sale in Australia, we cannot state a 

normal selling price for comparison - but we reasonably expect 
that most outlets handling the unit will price it at least as high as 

Caldor's price to our readers - $249.95 (post free). The English 1 

language capsule Is supplied as standard and is included within the 
selling price. Additional capsules are available at $34.95 each. 
Please state language/s required. Units should be available as from 
the 26th of April - the offer remains open until 16th June (or 
sooner if stocks are exhausted before June 16). 

This offer is made by the Caldor Corporation and this 
magazine is acting ás a clearing office for orders only. 
Cheques should be made out to 'Craig Offer' and sent, to- 
gether with the order, to 'Craig Offer' Electronics Today Inter- 
national,15 Boundary St, Rushcutters Bay, NSW 2011. ETI will 
process orders and send them on to Caldor who will send 
goods out by certified mail. Please allow at least five weeks for 
delivery. 

WARRANTY: The Craig Translator is guaranteed by Caldor for 
a period o. twelve months including parts and labour. In the 
event of the unit not working please return direct to the Caldor 
Corporation, 12 Terra Cotta Drive, Blackburn, Vic. 3130 NOT Please make cheques/postal notes payable to 'Craig Offer' and post 
to ETI. L 

together with order to Electronics Today International. 

Reserve your 
unit now! 

CRAIG TRANSLATOR, c/o Electronics Today International, 
15 Boundary St, Rushcutters Bay, NSW. 2011. 

Please reserve me ...(Qty) Craig M100 Translator(s) at $249.95 
each. Postage and packing free. 
Plus the following language capsule(s) at $34.95 each. 
Tick language(s) required. 
French Spanish Italian German O Japanese 

I enclose cheque/postal note for $ 

Name 

Address 

Postcode 
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Just some of the books from he biggest range of radio and electronics 
books in Australia. if the book you require is not listed below, it can be 
ordered from us. 

NEW - NEW - NEW Latest editions of some of the most 
popular books on the subject: 

World Radio and TV Handbook $15.95 
ARRL Handbook 1979 Edition (available now) $13.95 
R.S.G.B. Handbook (New Edition)Volume 1 521.85 
R.S.G.B. Handbook New Edition) Volume 2 518.90 
R.S.G.B. Test Equipment for the Radio Amateur $19.55 
Reference Data for Radio Engineers (New Edition) (I.T.T.) $40.50 
Radio Handbook - 20th Edition (William Orr) S26.50 
An Introduction to Microcomputers - Volume 0 - The Beginner's Book (Adam Os- 

borne) 512.80 
An Introduction to Microcomputers - Volume 1 - Basic Concepts Adam Osborne) 515.35 
An Introduction to Microcomputers - Volume 2 - Some Real Microprocessors (Adam 

Osborne) 519.00 
An Introduction to Microcomputers.- Volume 3 - Some Real Support Devices (Adam 

Osborne) 
Some Common Basic Programs (Adam Osborne) 
Accounts Payable and Accounts Receivable (Adam Osborne) 
Payroll with Cost Accounting in Basic (Adam Osborne) 
General Ledger (Adam Osborne) 
Z80 Programming for Logic Design (Adam Osborne) 
6800 Programming for Logic Design (Adam Osborne) 
8080 Programming for Logic Design Adam Osborne) 
Weather Satellite Handbook 
VHF Antenna Handbook 
IC OP -AMP Cookbook Walter C. Jung) 
TTL Cookbook (Lancaster) 
TV Typewriter Cookbook (Lancaster) 
CMOS Cookbook (Lancaster) 1st Edition 1977 
Active Filter Cookbook (Lancaster) 
IC Timer Cookbook (Jung) 
The Cheap Video Cookbook (Lancaster) 
Transistor Specifications Manual - 8th Edition 
Australian Electrical Wiring Theory and Practice (Pethebridge & Williams) 
Electronic Components and Materials (Philips) 

American Radio Relay League Publications: 
All New A.R.R.L. Code Kit 512.80 
Hints and Kinks for the Radio Amateur $7.20 
The Radio Amateurs VHF Manual 57.20 
A.R.R.L. Antenna Handbook 58.80 
Understanding Amateur Radio 58.80 
The Radio Amateur's License Manual S6.20 
A Course in Radio Fundamentals 57.20 
Specialized Communications Techniques for the Radio Amateur $7.20 
FM 8 Repeater for the Radio Amateur 58.80 

$7.20 
Ham Radio Operating Guide 57.20 

Single Sideband for the Radio Amateur 

Electronics Data Book $7.20 
Solid State Design for the Radio Amateur $12.80 
Learning to Work with Integrated Circuits $4.00 
Getting to Know Oscar from the Ground Up 56.20 

Microcomputers/Microprocessors Books: 
MicrocompulerslMicroprocessing: Hardware, Software and Application (Hilburn & 

Julich) 530.50 
Microcomputer Primer (Waite 8 Pardee) $10.75 
How to Buy and Use Minicomputers and Microcomputers (W. Barden, Jr.) 513.50 
How to Program Microcomputers (W. Barden, Jr.) $11.95 
The 8080A Bugbook - Microcomputer Interfacing and Programming (Sams Publica- 

tion) 514.25 
Getting Acquainted with Microcomputers (Lou Frenzel) 511.95 
Understanding Microcomputers and Small Computer Systems (Scelbi Publication) 515.40 

Howard W. Sams Publications: 
Transistor Fundamentals -A Programmed Learning Course - Volume 1 - Basic Semicon- 

ductor and Circuit Principles (Robert J. Brite) 57.75 
Transistor Fundamentals -A Programmed Learning Course - Volume 2 - Basic Transistor 

Circuits Charles A. Pike) 57.75 
Transistor Fundamentals - A Programmed Learning Course - Volume 3 - Electronic 

Equipment Circuits (Martin Gersten) 57.75 
Transistor Fundamentals -A Programmed Learning Course - Volume 4- Digital 8 Special 

Circuits (Louis Schweitzer F. Reginald H. Peniston) 57.75 

Other Titles: 
73 Dipole and Long-wire Antennas (Edward M. Noll) 
73 Vertical. Beam and Triangle Antennas (Edward M. Noll) 

$6.75 
57.50 

World DX Guide - 1st Edition (Ed. J.M. Frost) 59.95 
The Radio Amateur Antenna Handbook (Orr & Cowan) 58.20 
VHF Handbook for Radio Amateurs (Brier 8 Orr) 57.00 
The Complete Handbook of Public Address Sound Systems (F. Alton Everest) 511.30 
Amateur Radio Techniques - 6th Edition P. Hawker) $9.35 
The Truth About CO Antennas (William I. Orr 8 Stuart D. Cowan) 57.00 
Master OP -AMP Applications Handbook (Harry W. Fos) 513.50 
Master Tube Substitution Handbook (Tab Books) 57.00 
RCA Receiving Tube Manual 55.10 
COS MOS Integrated Circuits Manual (RCA) 57.95 
Electric Guitar Amplifier Handbook (Jack Darr) 513.50 

519.00 
513.50 
520.80 
520.80 
520.80 
513.50 
513.50 
$12.55 
57.80 
57.80 

517.50 
512.95 
514.20 
514.25 
520.25 
513.50 
57.95 
59.50 

$12.75 
53.95 

For mail orders please add: $1.40 Local $1.75 Interstate 

McGILL'S AUTHORISED NEWSAGENCY PTY. LTD. 
187 Elizabeth Street, Melbourne. Phone: 60-1475-6-7 

Prices Subject fo Alteration 

Weller 

Weller 

The Tools. 
from Cooper 

The Toolmaker. 
Weller industrial SPI non -temperature 

controlled soldering irons, with nickel plated 
copper tips, stainless steel barrels. Impact and 

heat resistant handles are lightweight. 
Available in 25 or 40 watts. 

The Weller WC100 cordless soldering iron has 
been specifically developed for the technician. 

It operates from long -life nickel cadmium 
batteries, and it is therefore ideal for in the field 

applications. Special adaptor available to 
re -charge from cigarette lighter in motor vehicles. 

The Cooper Group 
CRESCENT. I UFRIN Ncivu.soNweu.ERWISS.IYEUTE 

The Cooper Tool Group Limited 
PO Box 366 Nurlgong St, Albury NSW 
2640 Australia. Tel: 21-5511. Telex:56995. 

JL 
Lufkin 

._ á. ~TptY 
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WE GET MANY enquires from readers wanting to 
know where they can get kits for the projects we 
publish. 

We have only listed the projects published in the 
last two years, with their dates of publication, so 
this page can also be used as an index, even 
though kits are not available for some of them (as 
far as we know). We will repeat a complete list 
every 6-12 months depending on space limita- 
tions. Any companies who wish to be included in 
this list should phone Jan Collins on 334282 

Key To Companies 
A Applied Technology Pty Ltd, l A Paterson Avenue, Waitara, 

NSW 2077. 

B. Bill Edge Electronic Agencies, 115 Parramatta Road, 

Concord, (PO Box 1005, Burwood North 2134). 

C. J R Components, PO Box 128, Eastwood NSW 2122. 

D. Dick Smith Electronics P/L, PO Box 747, Crows Nest 

NSW 2065. 

E. All Electronic Components, 118 Lonsdale Street, Mel- 
bourne Vic 3000. 

J. Jaycar Pty Ltd, PO Box K39, Haymarket, NSW 2000. 

K. S M Electronics, 10 Stafford Court, Doncaster East, Vic 

3109. 
M. Mode Electronics, PO Box 365, Mascot NSW 2020. 

N. Nebula Electronics Pty Ltd, 15 Boundary Street, Rushcut- 
ters Bay, NSW 2011. 

O. Orbit Electronics, PO Box 7176, Auckland, New Zealand. 

P. Pre -Pak Electronics, 718 Parramatta Road, Croydon NSW 
'2132. 

R. Rod Irving, PO Box 135, Northcote Vic 3070. 

T. Townsville Electronic Centre, 281E Charters Towers 
Road, Rising Sun Arcade, Townsville Qld 4812. 

V. Silicon Valley, 23 Chandos Street, St Leonards NSW 2065. 

T-ALL. 

Project Electronics 
041. 
042. 

.Continuity Tester 
.Soil Moisture Indicator ,.. 

043. .Heads or Tails Circuit Oct 76. 

044. .Two Tone Door Bell Oct 76. 

045. .500 Second Timer 

T,D,B 
.T,D,B 
.T,D,E, 
A,B 
.T,D,E,O, 
A,B 
T,D,O, 
A,B 

047....Morse Practice Set T,D,O, 
A,B 

048. , ..Buzz Board T,D,A,B 
061. . . .Simple Amplifier Oct 76. .T,D,O, 

A,B 
062. . . .Simple AM Tuner Mar 77 .D,E,B 

063.... Electronic Bongos D,A,B 
064. . . .Simple Intercom Nov 76 .T,O,A,B 
065. . . .Electronic Siren D,O,A, 
066....Temperature Alarm Dec 76 .T,D,E, 

A,B 
067....Singing Moisture Meter D,B 

068....LED Dice Circuit Oct 76. .T,D,E, 
A,B 

070. . . .Electronic Tie Breaker Jan 77 
071....Tape Noise Limiter Jan 78...E 
072. . . .Two -Octave Organ Jun 78. .D,B 
081. . . .Tachometer Mar 77 .T,E,O 
082/ 
528..intruder Alarm T,E,A 

083....Train Controller 
084....Car Alarm D,A,B 
085....Over-rev Alarm 
086....FM Antenna 
087. . . .Over -LED 
088....Hi-Fi Speaker 

Test Equipment 
132....Experimenter's 

Power -Supply Feb 77 ..E 
133....Phase Meter Apr 77 ..E 
134....True RMS Voltmeter Aug 77 ..E 
135. . . .Digital Panel Meter Oct 77...E 
136....Linear Scale Capacitance 

Meter Mar 78 ..E 
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137....Audio Oscillator May 78 .E 

138....Audio Wattmeter Nov 78 
139. . . .SWR/Power Meter May 78 
140....1 GHz Frequency 

Meter -timer Mar 78 ..0 

Simple Projects 
243....Bip Beacon Apr 77 
244....Alarm Alarm Feb 77 
245....White Line Follower Nov 77 
246....Rain Alarm Apr 78 
248. . . .Simple 12V to 22V 

Converter Jul 78 

Motorists' Projects 
316. . . .Transistor Assisted 

Ignition May 77 . .K,O,E 
317....Rev Monitor Counter Jul 77...E 
318. . . .Digital Car Tacho Jul 78 ...K, E 

319. . . .Variwiper MK II Sep 78...E 

Audio Projects 
448... .Disco Mixer Nov 76 
449....Balanced Microphone 

Amp Nov 76 . .J, E 

450. . . .Bucket Brigade Audio 
Delay Line Dec 77 . . 

480....50-100 Watt Amp 
Modules Dec 76 ..J,E,D,O, 

R,A,B 
481. ..12 V 100 Watt Audio 

Amp May 77..E 
481. . .High Power PA/ 

Guitar Amp Jun 77. .0 
482. . . .Stereo Amp Jan 77...0, E 

482....Stereo Amp Part 2 Feb 77 ..0, E 

483....Sound Level Meter Feb 78 ..E 
484....Simple Compressor 

Expander Jul 77 ...E 
485. . . .Graphic Equalizer Jun 77...J, E 

486. . . .Howl -round Stabilizer Nov 77 ..J 
487....Audio Spectrum Analyser Feb 78 ..E 
489....Audio Spectrum Analyser 2 Apr 78 . .J, E 

495....Transmission Line Speakers. Aug 77 

Miscellaneous 
546....GSR Monitor Mar 77 ..E 
547....Telephone Bell Extender Jun 77...E 
548....Photographic Strobe May 77..E 
549.... Induction Balance 

Metal Detector May 77 ..E 
550....Digital Dial Aug 78..E 
551....Light Chaser Sep 78...E 
552....LED Pendant Sep 78 
553. . . .Tape/Slide Synchroniser Oct 78...E 
581....Dual Power Supply Jan 77...E 
582....House Alarm Jul 77 ...T,O,E,A 

House Alarm - 
Installation Instructions Aug 77 

583....Marine Gas Alarm Aug 77 ..M,E 
585. . . .Ultrasonic Switch Sep 77...R,O,E,T 
586....Shutter Speed Timer Oct 77...E 
587....UFO Detector May 78 

588....Theatrical Lighting Nov & 
Controller Dec 77 ..N 

Jan & 
Mar 78 

589. . . .Digital Temperature 
Meter (PCB135) Dec 77 ..E 

590....LCD Stopwatch Oct 78...N 
591....Up/Down Presettable 

Counter Jul 78 ...E 
592. . . .Light Show Controller Aug 78 ..E 

Electronic Music 
602....Mini Organ Aug 76 ..O,E,D,B 
603. . . .Sequencer Aug 77 
604. . . .Accentuated Beat 

Metronome Sep 77...E 
605....Temp Stabilized Log - 

exponential Converter Sep 78 

Computer Projects 
630....Hex Display Dec 76 ..E, A 
631....ASCII Keyboard Dec 76 . .0, E, A 
631....Keyboard Encoder Apr 77 . .0, E, A 

632....Video Display Unit 

633....TV Sync Generator 
634....8080 Educational/ 

Prototyping Interface Jul, Aug 78 
635....Microcomputer Power Supply Sep 77 
637....Cuts Cassette Interface Jan 78...V,O,E,A 
638....Eprom Programmer Jul 78 ...E, A 
639....Computerised Musical 

Doorbell Mar 78 ..A 
640.. .S100 VDU Apr V, O. A 

Jun 78 
641.. .S100 Printer Sep 78 
650. .STAC Timer Nov 78 

Jan- ....O, A 
Mar 77 
Jan 77...E, A 

Radio Projects 
712. .CB Power Supply 
713.... Add-on FM Tuner 
714....V H F- Log -Periodic 

Antenna 

715....VHF Power Amplifiers 
716 .VHF Power Amplifiers 

717 .Crosshatch Generator 
718....SW Radio 
719.... R F Field Strength 

Indicator Nov 78 

Jun 77...0,E 
Sep 77 

Feb 78 
Mar 78 
Nov 77 
Jan 78 
Feb 78 
May 78 .E 
Oct 78. .E 

Electronic Games 
80#1....Selectagame Nov 76 ..0 
804. . . .Selectagame (Rifle Project) Mar 77 ..0 
805. . . .Puzzle of the Drunken Sailor Oct 77 
806. .Skeet Jan 78 
810. .Stunt Cycle TV Game Jun 78...O,D,B 
811. .TV Tank Game Oct 78...O,E,D,B 
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Contents 
ALARMS 
Comprehensive Burglar Alarm 
SCR Alarms 
Car Radio Protector 
Fire Alarm, Simple 

AMPLIFIERS & 
PREAMPLIFIERS 
Non -Inverting Amplifier 
AC Amplifier 
AC Amplifire, Simple 
Voltage Follower 
Flexible Response 
Hi Z, Hi Gain Amplifier 
Voltage Controlled Amplifier 
Recording Pickup 
Direct Coupled Power 
CMOS Power Booster 
Photocell Amplifiers 
12 Volt PA System 
Class A Amplifier 
Clipper Preamp 
Headphone Amplifier 
Op -Amp Circuits, Standard 

SIGNAL PROCESSORS 
Track and Hold Circuit 
Track and Hold, Simple 
ADSR Envelope Shaper 
Frequency Doubler 
Frequency to Voltage Converter 
Frequency Meter, Analogue 
Digital to Analogue Convertor 
Schmitt Trigger, Without Hysteresis 
Schmitt Trigger, Simple 
Pulse Lengthener, Optical 

SIGNAL GENERATORS 
Square Wave, Low Frequency 
Square Wave Generator 
Monostable Multivibrator 
Triangular Waveform Generator 
Marker Generator 
Voltage and Frequency Calibrator 
VCO, Simple 
Voltage Controlled Oscillator 
Sine Wave Oscillator 
Tone Burst Generator 
Thermistor Oscillator 
Theremin 
Exronential Waveform Generator 

FILTERS 
Loudness Control 
Rumble Filter, Switchable 
VCF, Cheap 
CMOS Filters 
Voltage Controlled Filter 
Tone Control, Active - 

Tone Control Circuit 

SPECIAL EFFECTS 
Organ, Simple 
Warbling Alarm . 

Guitar Synthesiser 
Guitar Fuzz 
Drum Simulating 
Fishcaller, Transistorised 

MIXERS 
Audio Mixer 
Basic Mixer 
Switched Mixer 

DETECTORS & 
COMPARATORS 
Low Battery Warning 
Battery Voltage Monitor 
Recording Level Meter 
Comparator Voltmeter 
Voltage Comparator 
True RMS Detector 
Positive Peak Detector 
True RMS Convertor 
Temperature Sensor, Differential 
Schmitt, 555 

INDICATORS 
Temperature Sensor, Remote 
Warmth Indicator 
Warning Flasher 
Transistorised Flasher 
Blown Fuse Indicator 
Novel Indicators 
Neon Tube Flasher 

SWITCHING 
Stereo Input Selector 
Stereo Switch, Simple 
Logic Touch Switch 
Stereo Only 
Input Selector, Sequencing 
Audio Switch 
Touch Switch, Thermo 
LED Changeover Circuit 
OR Gate, SCR 
AND Gate, SCR 
4016 DPDT Switch 
Beam Splitter, Oscilloscope 
Twilight Switch, Automatic 

SEQUENCE & TIMING 
Time Delay Switch 
Snooze Delay Unit 
Timer, 1-12 Minutes 
Code Switch 
Timing Circuit 
Combination Lock 
Flexible Timer 

POWER CONTROL 
Impulse Power 
Half -Wave Control 
Improved Half -Wave 
Zero Switching 
Triac Lamp Flasher 

Triac Slave Controller 
Light Show, Simple 
DC Lamp intensity 
Train Speed Control 
Temperature Controller 

POWER SUPPLIES 
Current Source, Drift Free 
Constant Current, High Voltage 
Output Voltage, Adjustment 
High Voltage, Variable Regulator 
Switched Output 
Dual PSU 
Mobile Power Supply 
Converting Single to Dual 
Op -Amp Supply 
Low Ripple PSU 
'Zener Assistance 
Crowbar, Simple 
Low Voltage, Short Protection 
Low Ripple at Low Current 
30 Volt Regulators 
Standard Configurations 

TEST 
FET Testing, Static 
Diode Tester 
Ammeter, Wide Range 
Millivoltmeter, Audio 
DC Probe, 100000 Megohm 
Measuring RMS with a DVM 
Logic Indicator, Audible 
Transformer -Inductor Tester 
Pulse Catcher Probe 
JFET Test, Quick 

DIGITAL 
Data Selector, Two Way 
7 Segment Improvement 
3 Chip Die 
Hex to 7 Segment 
Binary Calculator 
TTL Keyer 
ASCII Keyboard 
Counter -Display Module 
Clock Generator, Multiphase 
Windicator 
Self -Clear 
LED Counter 

AUTOMOBILE 
Fuel Gauge, Digital 
Immobilisation, Automobile 

* pN 

MISCELLANEA 
Emergency Lights 
Digital Thermometer 
SCR One Shot 
SCR Multivibrator 
Meter Amplifier 
Night Light, Automatic 
Telephone Circuit 
Headphone Adaptor 
Rising Edge Trigger 
Position Transducer, Digital 
Temperature Stabilized Relay 

CRYSTAL OSCILLATORS 
LF.VHF, Various 

SPEAKER CROSSOVERS 
Computer Aided Design 

BATTERIES 
Characteristics and Composition 

CONVERSION TABLES 
Hex -Decimal -Hex 
Dec imal-H ex -Octal -Binary 

LOGIC DATA 
CMOS-TTL Comparison 
TTL Functions' 
CMOS Functions 
Truth Tables, Logic 
Boolean Algebra, Laws 
CMOS Pinouts 
TTL Pinouts 
MPU Glossary 

MISCELLANEOUS DATA 
Transistor Characteristics 
FET Characteristics 
Diode Characteristics 
Semiconductor Packages 
Problems? 
Colour Codes 
Component Codes 
Preferred Values 
Please note: the Circuits Books 
are intended as 'ideas 
directories' - they are 
not meant for the 
beginner. 
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Jaycar Keyboard Kits 
` O :"^- OOOOO 

OaaaO00000o 
o 

° c strivT i 

INTERNATIONAL 
4600 SYNTHESIZER 
This superb studio quality synthesizer offers unlimited 
flexibility. It utilises a 484 point patchboard for rapid prog- 
ramming. Also features the'Fairllght' digital keyboard. 

COMPLETE KIT $916.50 
$1054 

Also available in sections. 

tax tree 

tax paid 

For more information on the above kits 
please send two 20c stamps. 

- - , __-. 
. _, ... -..., 

- - ___ F 

1.1=2IgM 

. . --1.- 
. 

`t - -AIR- ^!- 

`Clef', String Ensemble 
The new 'Clef' Ensemble offers features and per- 
formance normally only found oví much more ex- 
pensive units. 

Split keyboard facility. 
4 voices on upper keyboard. 
3 pre-sets on lower keyboard. 
Variable attack and delay. 
Foot controlled swell pedal. 

jucar p 

COMPLETE KIT $344 TAX 
FREE 

5395 TAX PAID 

PO Box K39, Haymarket. 
2000. 405 Sussex Street, Tel: 
211-5077. 

WE PROUDLY PRESENT 
THE 

ICK SMITH LINE PRINTER 
MODEL DP -800 

COMPATIBLE: 
WITH ANY CENTRONICS 
TYPE PORT: SORCERER/TRS-80 etc 
$6.00 FREIGHT ANYWHERE IN AUSTRALIA 

DICK 
PRICES 
S SMITH 

AND STOTCK TIME 

FEATURES: 
* 81 DIRECTIONAL PRINTING 
* 9X7 CHARACTER FORMAT 

241mm STANDARD FAN FOLD COMP.PAPER 
* UP TO 3 CARBON COPIES & ORIGINAL 
* 80 COLUMNS SINGLE, 40 DOUBLE WIDTH 

CHARACTERS 
* UPPER Et LOWER CASE ASCII 
* AUTO TOP OF FORM 
* AUTO SKIP OVER PERFORATION 
* PARALLEL CENTRONICS PORT 
* RS232 PORT (110-9600 BAUD) SERIAL 
* 1K BUFFER MEMORY 

* AVAILABLE EX STOCK THROUGHOUT 
AUSTRALIA 

CAT.X-1188 S1298°° 
SYDNEY 439 5311 CA(RA 90 4944 MELBOURNE 67 9934. 

BRISBANE 391 6233 ADELAIDE 212 1962 PERTH 329 6944 
MAIL ORDERS Po r. ra. CROWS 4117. NI W. ¿Q4 Pm w r..;+ .;- 

551 
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SEALED, RECHARGEABLE, 
MAINTENANCE -FREE BATTERIES... 

. ;- 

¡ON YUASá 
m,_ ntrnanr. 1,00 YUASA recharyeabEe 

.- botte,y ' , 1 
P4.S-6 6V,t.SAh e'7 N 

rwsa urrawr CO., LTD. M.4=_6V40A1¡ 
-__^ o..% 
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Internationally accepted YUASA BRAND batteries have such features as - 
no maintenance, never need topping up unspillable, may be charged/discharged in any.position . wide 

range of capacities. 

SEALED NICKEL CADMIUM SEALED NICKEL CADMIUM 
f ---SEALED 

LEAD CALCIUM 
BUTTON CELLS 1, SINTERED PLATE CELLS 

I 
BATTERIES 

Various types available for - ' Various types available for - Long life, 1200 cycles or 5 years float 
Standard rate discharge ' High temperature operation, service life possible 
High rate discharge Rapid recharging, Self resealing gas release safety 
Trickle charge High rate discharge venting system 
Large range, 1.25 cells available in Self resealing gas release safety May be continuously cycled or float 
single or multi cell stacks. from venting system charged 
10 MAH to 50Q MAH Large range 1.25 volt cells from May be charged and discharged 
May be charged and discharged 140 MAH to 3500 MAH over a wide temperature range 
over a wide temperature range 'AA', 'C' and'D' sizes available ? Long shelf life, capable of prolonged 

open circuit standing 
Large range - - 

6 volts from 1.2 A.H. to 10 A.H. 
12 volts from 1.9 A.H. to 20 A.H. 

ADDRESS ALL ENQUIRIES TO: 
New South Wales: I.E.I. Pty. Ltd. 109 Alexander Street Crows Nest, 2065 Phone: 4382722, 4382932 
Victoria: I.E.I. Pty. Ltd. 29 Stafford Street Huntingdale, 3166 Phone: 5448411 
Queensland: Bob McKnight (Trading) 23 O'Connell Terrace Bowen Hills, 4006 Phone: 527600 
Western Australia: R.F Datodi & Associates 16 Prowse Street West Perth, 6005 Phone: 3214429 
South Australia: Aquavia Controls Pty. Ltd. 61A Baden Terrace O'Sullivans Beach, 5166 Phone: 3841444' 
Tasmania: George Harvey Electric Pty. Ltd. 76 York Street Launceston. 7250 Phone: 316533. 162-164 Argyle Street Hobart, 7000 Phone: 342233 

IMPORTED BY 01141/11)E Chloride Batteries Australia Limited' 

now the most complete range available in Australia 
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Ideas for 
Experi Ti éí$ens 
Simpler 4 -Channel 
Synthesiser 
In March this year (p 105), we pub- 
lished a design for a circuit which 
synthesised the back channel signals 
for an `artificial' 4 -channel system, 
using the existing front channel signals. 

Mr. P. Dennis of Berala has pointed 
out to us that the circuit we published 
can be massively simplified without 
affecting its operation. The above 
circuit uses less than half of the number 
of op -amps that the original used. It 
does this partly by utilising the op -amps 
as mixers with both inverting and non - 
inverting inputs, instead of separate 
inverters and inverting -only mixers as 
in the March circuit. 

CURRENT LIMIT 
RESISTOR (-500mA) 

OUTPUT 

COMPENSATION 
CAPACITOR 

PIN NUMBERS FOR 14-DIL 

Hardware Scroll 
For ET1640 

100k 0---~+- 
LEFT 
FRONT 
IN 

100k 

RIGHT 
FRONT 
IN 

S 

100k 

100k 

10k 

10k 

Regulator Problems 
Also from Mr P. Dennis, some comm- 

ents on the use of the 723 regulator IC. 
Firstly, the shown circuit configura- 

tion, designed to supply about 500 mA, 
will oscillate at times, even with a 220p 
compensation capacitor. The solution to 
this one is to use a transistor with lower 
gain. As long as the ft stays the same, 
then the 3 dB corner frequency will go 
up by the same amount that the beta 
goes down. 

Usually the lower gain presents no 
problem to the 723, although it does 
represent a higher load. 

1 

12 

O 2 74LS93 
L3 8 

0 TO OPERATE 
1 TO RESET 11 

14 

A cunning circuit from E. R. Rumbo 
of Weetangera adds a hardware scroll 
facility to the ETI 640 VDU. 

Scroll occurs when the cursor (the 
point on the screen at which the com- 
puter is writing) reaches the end of a 
line. All the lines on the screen then 
have to move up to make room for a 

new blank line at the bottom. Usually, 

TO 74LS157 

Ag A s Al A6 

0 INPUT TO 
r'I . SCROLL 

16 4 7 11 

10 15 

8 741583 2 
3 6 

1 12 13 

Ag 

As 

A6 

TO 2102 
RAMS 

this is done by the processor laborious- 
ly moving all the characters on the 
screen up one line. This is rather slow 
and an alternative is the circuit 
shown. 

These pages are intended primarily as a 

source of ideas. As far as reasonably possible 
all material has been checked for feasibility, 
component availability etc, but the circuits 
have not necessarily been built and tested in 
our laboratory. Because of the nature of the 
information in this section we cannot enter 
into any correspondence about any of the 
circuits, nor can we produce constructional 
details. 

100k 

look 

o 
LEFT 
BACK 
OUT 

100k 

100k 100k 

1NV WV` 

0 
RIGHT 
BACK 
OUT 

100k 

Secondly, if for any reason the wiper 
of the output voltage preset pot goes 
to earth, the IC may be damaged as the 
amplifier differential voltage (5 V max) 
may be exceeded. This usually occurs 
with multi -turn pots where the wiper 
position cannot be seen. It can easily 
be avoided by pre-setting the wiper 
to the output end of the track before 
switch -on. 

Thirdly, when operating the 723 
without an output transistor (in which 
case it can supply up to 150 mA), 
remember that it may heat up, causing 
the reference voltage to drift. 

The 74LS83, a 4 -bit adder, is used 
to offset the address of the memories 
whenever the rest of the circuit calls 
for a particular character. That charac- 
ter will then `appear' a number of lines 
.further up the screen. The position of 
the characters is controlled by the 
74LS93 4 -bit counter, which will 
scroll the entire screen contents up one 
line every time an input pulse is 
received from the processor. 

This configuration will not produce 
a blank line at the ,bottom of the 
screen, however. This will still have 
to be done by software as, with this 
circuit, the top line of the display 
appears at the bottom when the screen 
is scrolled. 
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David Reid Electronics 
PTY LTD I,E,. 

LOGIC 
PR013E LP -1 

comPa e se"- op1e. 

P°Wett¡le Óesi9 
ádeesttooltot 
d191ta1 

aPP11ca 

ttort5- 

LP1: 

555.50 

.t 

104 KING STREET, NEWTOWN, NSW. 
PO BOX 317. TEL: 519-6361. 

LP2: 
S32 13O 

ELECTROKIT 39 
Multi voltage 1 amp 
regulated power supply. 

Designed to provide 6 alternative switched voltages with 
a current rating of 1 amp. Voltages are 3.0, 4.5, 6.0, 
7.5, 9.0, 12.0. Also possible to set these voltages to any 
other preferred voltage within this range. The unit is 
short -circuit -proof against short period malfunctions. 
Regulation: plus/minus 21 percent with mains variation 
of 10 percent. Ripple Voltage: Max 5mv at 1 amp rating. 
Current Limiting: approx 2.0 amps. Dimensions: 116 
105 x 105mm approx. 

$27.95 
VALUE 

Zoy\Po 
Lf>>T 
¡ ¢ C,t r.'! 

y,4pA1c,D,, i % \\ 
((<(...`''> 

4irkl.~e' 11 

Pick-up Cartridges 

JUNE SPECIA 
All one price! 
$3.00 each. 

trouble locating components? 
Having 
Try us for the biggest range under one 

roof in Sydney. Call in and see for 

yourself. 

Month 
°f 

Buying from us 
during 

savings. Yes, 
if you 

June means bitem you Will receive 
10 of any So n fi 79 

your 

Offer closes 30.6.79. 0' 

RECORD CLEANING CLOTHS 
Normally 85c. This month 25c. 
Enquiries welcome on bulk orders. 

MINIATURE 
TOGGLESWITCHES 

ISW45. SPST, red, blue, yel- 
low, black, 5.5mm mounting 
hole. 51.25. 

SW46. SPDT, red, blue, yel- 
low, black, 5.5mm mount- 
ing hole. 51.50. 

SW47. DPDT, black, s 
5.5mm mounting hole. - 
51.75. 

SW50. Sub mini- 
ature, 4.5mm 
mounting hole. 
Has silver toggle 
with coloured 
end. 5PST, 3A 
125V, yellow, 
white, blue, red, 
black. 95c. -i 

SW51. 
Same series 
as above but 
OPDT. Same 
colours. 
51.10. 

ELECTROKIT 
60 

CAR CA55ETTE STÉR_E I 
- LA - ER 

$29.95 
This kit provides a fast forward facility in addition to the normal 'playback' and 'eject' operation. Nominal impedance of the head is 50K ohms. Output from preamp average approx 300mV. You can build this in just over3 hours with only workshop tools. Comes complete with 4 transistor preamp kit. 

SEW Panel Meters 
1.9 10 up 

MR38P: 42mm sq. S8.25 S7.75 
MR52P: 60mm sq. 59.75 59.25 
MR65P: 78mm sq.....$11.25 510.75 
Ranges: 50uA, 500uA, 1mA, 10mA, 100mA, 
500mA, 1 amp, 10 amp, 10V, 30V, 300V. 

r1 

Output Stec Amplifier 
Thies lut has been ddei 5,9ned for use as a high output 
a pl,bernr 

useable, contunebOn ? von DC wpWy 6 ,s ,Asap ,nchates the pre- with ssary 
to ,60Q 
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which nur°riverp,theam 

á'Om+e 
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charnel 0170 Power OP a 8 watts ervplrs Voltage goen required 
SO mV 'S15Ab Average 

ohsm (8 ohm useable, 
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Sew 06. Voc 132V 

eO 
17 
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Prices: 
All prices shown are nett ex our distribution 
warehouse and are subject to change without 
notice. If prices are reduced, you receive the 
benefit and pay the lower price. E&OE. 
Hours of Business: 
David Reid Electronics warehouse is open 
Monday to Friday from 9am to 5.30pm and 
Saturday from 8.30am to 12.30pm. 

v 
a. 

Mall Order Instructions: 

Minimum order $5.00 excluding post and pack. 
Minimum post and pack $1.00. All orders over $9.99 
must include additional postage as below: 

510-524.99 
525-549.99 
S50-599.99 

51.00 
52.00 
53.00 

5100 or more 55.00 
Registered mail extra $2.00. Airmail extra $2 50. 
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Ideas for Experimenters 

(MICROPHONE)LS 8R1 

Sw1 

Wide Range Voltage 
Controlled Oscillator 
This little circuit comes from our 
London office - it's an example of the 
lateral thinking for which the British 
are famous! 

Any section of IC1 can be used but 
all unused inputs must be earthed - 
otherwise the CMOS will pick up mains 

hum and operate in its linear region, 

overheating as a result. 
With the values shown, a frequency 

range of about 50 Hz to 20 kHz is 

obtained - just right for an audio 
sweep oscillator. If the mark/space ratio 
is unimportant, it can go down to 1 Hz. 

Speed Alarm 
Also from our London office comes this 
cunning idea. 

It is all too easy during a long 
journey to allow one's speed to 
gradually creep upwards. This alarm 
gives an audible nudge whenever you 
drift over a pre-set speed. 

Pulses from the distributor points 
are passed through a current limiting 

CB 
POINTS 

C2 
470n 

OUTPUT 

COMMON 

GROUND 

The control voltage, which ideally 
should be in the range 1.5 V to 3.5 V, 

is applied to the power supply 
connections. IC2 is used to square up 
and buffer the output. 

O 

CONTROL 
VOLTAGE 

Cheap Microphone 
What do you do if you need a micro- 
phone in a hurry - the shops are closed 
and your friends are on holiday? Or you 
are just a little short of money? The 
answer is to build the following 'circuit 
from your odds and ends box. This 
circuit uses a small speaker as a micro- 
phone, one transistor and only four 
other parts and draws only about 2 mA 
current from a 9 volt battery. 

The transistor shown is 2N1184 and 
is a PNP germanium medium power 
type but is not critical - try the ones 
you have first before buying this new 
type. The components too are not 
critical and the prototype was found to 
work OK with 20% variation in values. 

The output is high impedance and is 

fed into the mic input of a tape recorder 
or ceramic pick-up input of an 
amplifier. 

toa 

resistor, rectified and clipped at 4V7. 
Via Ql and the diode pump a DC 

voltage, which is proportional to engine 
revs, is presented to RV 1; the sharp 
transfer characteristic of a CMOS gate, 
assisted by feedback, is used to enable 
the oscillator formed by the remaining 
half of the 4001. 

At the pre-set 'speed' (revs) a non - 
ignorable tone emits from the speaker, 
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OUTPUT 

and disappears as soon as the speed 
drops by five or six kph. 

Calibration of RV1 may be 
conducted with an accurate pulse 
generator remembering that, for a four 
stroke engine, frequency = revs per 
minute times the number óf cylinders 
divided by 120; for a car with a speci- 
fication of 28 kph per 1000 revs, in 

top gear, f = 13311z at 112kph, 124Hz 
at 104kph (4000 RPM and 3714 
RPM). The necessary frequency should 
be fed to Ql and VR1 set so that the 
alarm is just off. Reliable switching 
occurs on the prototypes with a change 
of only 51-Iz (150 RPM), ie less than 
5kph for the above example. 

Direct calibration 'on the road', 
while covering discrepancies due to tyre 
size, etc, will only be as good as the 
speedometer and obviously should be 
carried out by a passenger rather than 
the driver. more on p. 97 
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ON SALE NOW AT YOUR NEWSAGENT - $3.95 

...the book Australian CBers have been waiting for ! 
We've collected almost everything you've always wanted to know about CB radio. Here it is. All in one place! 
How to buy and install a rig, how to work interstate on 'skip', what UHF CB is like, how to build simple station accessories - this book covers the whole range of CB activites. It is backed by the technical expertise, and draws on the -experience of, the staff of CB Australia magazine and its sister publication, Electronics Today International. 'Australian CB' is the most important publication for CBers yet published. We hope you come to regard it as the 'bible' of the Aust- ralian CB scene. 

Author, Roger Harrison, is a freelance technical journalist with many years experience in electronics and communications. His highly regarded technical articles have been published world-wide ín several languages. Roger is one of Australia's best known 'hams' and has operated from such exotic locations as Antarctica and Cocos Island. 

CONTENTS: 
What's this CB radio all about anyway/ 
The history of CB in Australia. 
Rig terms explained. 

Buying a rig without doing your dough. 
Getting your CB licence. 
UHF CB - the truth. 
Installing a rig in your vehicle. 
How to operate. 
How to handle the ratbags. 
A guided tour through the accessories 
jungle. 
All about antennas. 
Base stations can be fun. 

Don't be a SWR galah - use your 
meter sensibly. 
The how, when and why of DX and 
skip working. 
When the neighbours cut your coax. 
You've got the questions - we've got 
the answers. 
Moving on -the world beyond 27 MHz. 

CB mains power supply. 
SWR meter to build. 
CREST - CB for safety. 
Guide to the NCRA. 

Two hundred unusual 
CB clubs. 

names for 

pr, An -11:, 
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MERIDIAN ROGERS S.T.D. HADCOCK T.V.A. CHARTWELL NION MERIDIAN ROGERS S.T.D. HADCOCK T.V.A. 

tn s 
W 
C7 
o 
cc 

/MERIDIAN 
r 

103D Amplifier System 105 Amplifier System 
(45w145w) (2 x 100w mono) 

The Boothroyd Stuart Meridian range of amplifiers combines 
acknowledged state of the art performance with award winning 
appearance design. Modular construction allows flexibility which, 
backed by our commitment to produce the finest equipment, 
offers the unique possibility of periodic up grading or extension 
with perfectly matched products. 

u 

II 

Viz 
M1 Tri-amplified Active Speaker System. 

for the best of British 
ERE 

Hi -Fi from AUDIO 2000 
P.O BOX 107, BROOKVALE 2100. TEL: (02) 939-2159 

SYDNEY: LEISURESOUND, City 8 Artarmon; BRITISH AUDIO, Mosman. 
N.S.W.: HAMILTON HI -Fl. Newcastle; WROTH MUSIC CENTRE, Bathurst: SPRINGWOOD 
HI -Fl. Blue Mountains. 
MELBOURNE: TIVOLI HI-FI, Hawthorn: NATSOUND. City. 

BRISBANE: REG MILLS, City; IPSWICH HI-FI. Ipswich 
OLD.: CHEVRON SOUND, Gold Coast; HUNTS, Toowoornba 
ADELAIDE: GRENFELL PLAZA HI -Fl. City, DECIBEL HI-FI, Hdlcrest 
TAS.: UNITED AUDIO. Hobart: QUANTUM, Hobart; UNITED ELECTRONICS. Launceston 

HADCOCK T.V.A. CHARTWELL NION MERIDIAN ROGERS S.T.D. HADCOCK T.V.A. CHARTWELL NION MERIDIAN 
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Available from these two great stores: 

Brisbane 293 St. Pauls Terrace 
Fortitude Valley. Pha 52-8391. 

Sydney 657 Plttwater Road 
Dee Why. Ph: 982-7500. 

BOTH OUR SHOPS ARE SILICON VALLEY 
STOCKISTS, IF WE HAVEN'T GOT IT IN 
STOCK WE'LL ORDER IT FOR YOU. SAME 
PRICES AS MAIN BRANCHES. TRY DEE, 
WHY OR FORTITUDE VALLEY. 

David Ryall 
hi-fi & electronics 

WE'VE GOT BULK STOCKS OF I.C.'s, 
RESISTORS 1h, V2, 1, 5, 10 WATT, ALL EX - 
STOCK. TRANSFORMERS, FERGUSON & 
SOANAR. SOLDERING IRONS ETC. 
COMPLETE RANGE OF AUDIO PLUGS 
& SOCKETS. CARTRIDGES & STYLI. 

WE ARE SPECIALISTS IN LOUDSPEAKERS COMPONENTS. A RANGE SECOND -TO -NONE. 
BRANDS STOCKED ARE PLESSY FOSTER, PHILIPS, JENZAKI, ETONE AND SHORTLY 
MAGNAVOX AND KEF. WE STOCK ALL ANCILLARY EQUIPMENT TO MAKE YOUR OWN 
BOXES AND SAVE DOLLARS. 

DEE WHY SHOP BEING ENLARGED. SOON TWICE THE SIZE. 
DROP IN AND SEE US. 
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7889 Clairemont Mesa Blvd. San Diego, California 
NO MINIMUM 

QTV. DIODES/ZENERS 
1 N914 100v 10mA .05 

MICRO's, RAMS, 
CPU's, E -PROMS 

QTY. 
8713 2.50 

1N4005 600v IA .08 
, 1 N4007 1000v IA .15 

1N4148 75v 10mA .05 8723 2.50 
1N4733 5.1v 1 W Zenner .25 8724 3.00 
1 N4749 24v 1 W 8797 1.75 .25 
1N753A 6.2v 500 mW Zener .25 745188 3.00 

10 1N758A 10v .25 1488 1.25 
1 N759A 1 2v .25 1489 1.25 
1N5243 13v .25 1702A 4.50 
1N52448 14v .25 AM 9050 4.00 
1N5245B 15v .25 ICM 7207 6.95 
1N5349 12v 3W .25 ICM 7208 13.95 

QTV. SOCKETS/BRIDGES 
8 -pin pcb .16 ww .35 

MPS 6520 10.00 
MM 5314 4.00 

14 -pin pcb .20 ww - .40 MM 5316 4.50 

16 -pin pcb .25 ww .45 MM 5387 3.50 
MM 5369 2.95 

18 -pin pcb .30 ww .95 TR 16028 3.95 
20 -pin pcb .35 ww 1.05 UPD 414 4.95 
22 -pin pcb .40 ww 1.15 Z80 A 22.50 
24 -pin pcb .45 ww 1.25 Z80 17.50 
28 -pin pcb .50 ww 1.35 Z 80 P10 10.50 
40 -pin pcb .55 ww 1.45 2102 1.45 
Molex pins .01 To -3 Sockets .35 2í02L 1.75 

2 Amp Bridge 100 -pry .95 21078-4 4.95 

25 Amp Bridge 200 -pry 1.50 2114 9.50 
2513 6.25 

QTY. TRANSISTORS, LEDS, etc. 
2N2222M (2N2222 Plastic .10) .15 

2708 11.50 
2716 D.S. 34.00 

2N2222A .19 2716 (5v1 69.00 
2N2907A PNP .19 2758 (5v) 26.95 
2N3906 PNP (Plastic) .19 3242 10.50 
2N3904 NPN (Plastic) .19 4116 11.50 
2N3054 NPN .55 
2N3055 - NPN 15A 60v 6800 13.95 

.60 
TI P125 PNP Darlington 1.95 6850 7.95 

LED Green, Red. Clear, Yellow .19 8080 7.50 

D.L.747 7 seg 5/8" High corn -anode 1.95 8085 22.50 
MAN72 7 seg corn -anode (Red) 1.25 8212 2.75 
MAN3610 7 seg corn -anode (Orange) 1.25 8214 4.95 
MAN82A 7 seg corn -anode (Yellow) 1.25 8216 3.50 
MAN74 7 seg com-cathode (Red) 1.50 8224 4.25 
FN 35.9 7 seg corn -cathode (Red) 1.25 8228 6.00 

QTY. 
9000 

9301 .85 

SERIES 
QTY. 

9322 .65 

8251 7.50 
8253 18.50 
8255 8.50 

9309 .50 9601 .30 TMS 4044 9.95 I[ 

9602 .45 

QTY. 
C MOS 

QTY. QTV. QTY. 
4000 .15 4017 .75 4034 2.45 4069/74C04 .45 
4001 .20 4018 .75 4035 .75 4071 .25 
4002 .25 4019 .35 4037 1.80 4081 .30 
4004 3.95 4020 .85 4040 .75 4082 .30 
4006 .95 4021 .75 4041 .69 4507 .95 
4007 .25 4022 

. 
.75 4042 .65 4511 .95 

4008 .75 4023 .25 4043 .50 4512 1.50 
4009 .35 4024 .75 4044 .65 451 5 2.95 
4010 .35 4025 .25 4046 ' 1.25 4519 .85' 
4011 .30 4026 1.95 4047 2.50 4522 1.10 
4012 .25 4027 .35 4048 1.25 4526 .95 
4013 .40 4028 .75 4049 .65 4528 1.10 
4014 .75 4029 1.15 4050 .45 4529 ,95 
4015 .75 4030 .30 4052 .75 MC14409 14,50 
4016 .35 4033 1.50 4053 .95 MC14419 4.85 

4066 .75 74C151 2.50 

oTv. 
7400 .20 

- T T 
QTv. 

7492 .45 

L- 
OTv, 

74H20 .25 

05 v. 

741S76 

4179 

70 
7401 .20 7493 .35 74H21 .25 741586 .95 
7402 . .20 7494 .75 74H22 :40 741S90 85 
7403 .20 7495 .60 74H30 .30 741593 85 
7404 .20 7496 .80 74H40 .35 741.596 200 
7405 .35 74100 1.15 74H50 .30 7415107 .90 
7406 .25 74107 .35 74H51 .30 7415109 1.50 
7407 .55 74121 .35 74H57 .20 7415123 1.95 
7408 .20 74122 .55 74H53 .25 7415138 200 

' 7409 .25 74123 .55 741455 .25 7415151 .95 
7410 .20 74125 .45 741472 .35 7415153 1.15 
7411 .25 74126 .45 74H14 .35 7415157 115 
7412 .25 74132 .75 7411101 .95 7415160 1.15 
7413 .45 74141 .90 74H103 .55 7415164 290 
7414 .75 74150 .85 7411106 1.15 7415193 2.00 
7416 .25 74151 .95 14100 .30 7415195 1.15 
7417 .40 74153 .95 74107 .30 741.5244 2.90 
7420 .15 74154 1.15 74103 .35 7413259 1 50 
7426 .25 74156 .70 14104 .40 7415298 1.50 
7427 .25 74157 .65 74110 .30 7413367 1.95 
7430 .20 74161/9316 .75 74120 .45 7415368 1.25 
7432 .30 74163 .85 74130 .55 7415373 2 50 
7437 .20 74164 .75 74147 1.95 74500 .45 
7438 .30 74165 1.10 74151 .65 74502 .45 
7440 .20 74166 1.75 74155 .85 74503 .35 
7441 1.15 74175 .90 74172 .65 74504 .35 
7442 .55 74176 .95 74173 .70 74505 .45 
7443 .45 74177 1.10 741.74 .75 74508 .45 
7444 .45 74180 .95 741.75 1.05 74510 45 
7445 .75 74181 2.25 74185 2.00 74511 45 

7446 .70 74182 .75 74193 .75 14570 35 
7447 .10 74190 1.25 741123 1.95 74522 55 
7448 .50 74191 1.25 741500 .40 74540 .30 
7450 .25 74192 .75 . 741501 .40 74S50 30 

' 7451 .25 74193 .85 741502 .45 74551 .35 

7453 .20 74194 .95 741303 .45 74564 .15 

7454 .25 74195 .95 741SO4 .45 74574 .70 

7460 .40 74196 .95 741505 .45 745112 60 

7410 .45 74197 .95 741.508 .45 745114 .85 
7472 .40 74198 1.45 741509 .45 745133 .85 

7473 .25 74221 1.50 741St0 .45 745140 .75 
7474 .30 74298 1.50 141S11 .45 745151 .95 

7475 .35 74367 1.35 741570 .45 74S153 .95 

7416 .40 75491 .65 741.521 ,45 745157 .98 

7480 .75 75492 .65 741522 .45 745158 .80 

7481 .85 74H00 .20 741537 .50 745194 1.50 

7487 .95 741101 .30 741537 .45 745196 2.00 

7483 .95 741404 .30 741538 .65 745257 181731 2.50 

7485 .75 741105 .25 _741540 .70 8131 2.75 

7486 .55 74H08 .35 141.542 .95 

7489 1.05 74H10 .35 741551 .75 

7490 .55 74H11 .25 741574 .95 

7491 :70 74H15 .45 741575 1.70 

CABLE ADDRESS: ICUSD 

Telex #697.827 ICUSD SDG 

HOURS: 9 A.M. - 6 P.M. MON. thru SUN. 

QTY. 
I2L, LINEARS, REGULATORS, ETC. 

QTY. QTV. 
MCT2 .95 LM320K24 1.65 
8038 3.95 LM320T5 1.65 
LM201 .75 L M 320T 12 1.65 
LM301 .45 LM320T15 1.65, 
LM308 .65 LM323K 5.95 
LM309H .85 LM324 1.25 

L M 309 (340K-51 1.50 LM339 .75 
LM310 .85 7805 134015) 1.15 
LM31103.14 Pin) .75 LM 340T 12 .95 
LM318 1.50 LM340T15 .95 
L M 320 H6 .79 L M 340T 18 .95 
LM320H1 5 .79 LM340T74 .95 
L M 320 H24 .79 LM340K12 1.25 

7905 1 LM320K51 1.65 LM340K15 1.25 
LM320K12 1.65 LM340K18 1.25 
LM320K15 1.65 LM340K24 1.25 

INTEGRATED CIRCUITS UNLIMITED 
92111 U.S.A. 

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED 
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING. 

ORDERS OVER 5100 (U.S.) WILL BE SHIPPED AIR NO CHARGE. 

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS. 

ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED. 
CREDIT CARDS ACCEPTED: 

Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge 

LM373 3.95 
LM377 3 95 
78L05 75 
78L17 75 
78L15 .75 
78M05 .75 

LM380 1814 Pin) 1.19 
LM709 (8.14 Pin) .45 

LM7I1 .45 
LM723 .40 
LM725 2.50 
LM739 1.50 
LM741 18.141 .45 
LM747 1.10 
LM1307 1,75 
LM1 458 .65 

LM3900 .95 
LM75451 .65 
NE555 .45 
NE556 .85 
NE565 1.15 
NE566 1.25 
NE567 .95 

TA 7205 6,95 
76477 2.95 
95H90 9.95 

SPECIAL DISCOUNTS 

Total Order Deduct 

S35 -S99 10% 

S100 -S300 15% 

S301.51000 20% 
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Ideas for Experimenters 

Dimmer Modification 
Readers involved in stage lighting may 
be interested in a modification to the 
ETI 588 theatre dimmer. 

TO OTHER 
CHANNELS 

We are indebted to the reader who 
phoned this suggestion in to Nebula 
Electronics. Unfortunately, he didn't 
leave his name. 

Resistors R12, R22, R32 . .. et 
cetera are removed and the two diodes 
shown are added, one pair to each 
channel. This gives the dimmer the same 

operating format as commercial ones. 
To explain: In most dimmers, the 

value. of the master setting is multiplied 
by each individual fader and the 
maximum of the values from the two 
masters is used for the output. In the 
ETI 588, however, the sum ís used 

instead of the maximum. 
For example, if on Channel 1 both 

channel faders are at maximum, Master 
A is at half maximum and Master B 

is at zero, on the ET1 dimmer before 
modification the output on Channel 1 

will rise as Master B is moved from 
zero to half. After modification it will 

only start to rise after Master B passes 

the half -way mark. 

SLOT 
CAR 
BRUSHES 

MOTOR 

2 x RED 
LEDS 

4704 
16V 

Slot Car Brake Lights 

A novel circuit for all you modellers. 
P. Ruse of Ferntree Gully has added 
some realism to his slot cars by build- 
ing this little circuit into them. When 

the voltage on the track reduces, the 
LEDs light up. Neat and simple. 
Unfortunately, this circuit is not 
applicable to model railways as trains 
don't have brake lights. 

{ :::::::: ..:.:::.:::<r;:<:r : 
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Electronic Ballcock 
After fitting a filter system to his pool, 
Clifford Heath of Camberwell found 
that the pump had to be re -primed 
every time the water level dropped due 

to evaporation. 
This circuit detects low water level in 

a swimming pool and switches the water 
supply on for about 20 seconds when it 
occurs. 

The inverting input of 1C2 is held 
low by a short across the probe (which 

can simply be a couple of bolts through 
the side of a fibreglass pool). When the 
water level is low the probe will go open 
circuit and the output of 1C2 will go 

low. C2 will begin to charge and after 
about 2 minutes, the output of IC3 

will change state. This 2 minute delay 
is to prevent waves from setting the 
device off prematurely. 

Once triggered, IC3 (which is 

connected as a Schmidt trigger) will give 

a high output voltage for at least 20 

seconds - this is the length of time 

needed for 1C2 to change the inverting 
input voltage of IC3 past it hysteresis 
point. 

While the output of IC3 is high, Ql 
will turn on and energise the water 
supply valve coil. Care should be taken 
with the valve mains supply - it's a 

good idea to put the end of the water 

supply hose into the pool. This will 

remove the possibility of mains -voltage 
water falling into the pool due to a 

short inside the valve. 
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Ideas for Experimenters 

'Quick Circuits' pc kits 
For some time Bishop Graphics Inc have 
produced the excellent range of PCB 
design graphics with which most people 
are familiar. They have now released a 
range of adhesive -backed pre-cut copper 
patterns for prototyping and repair of 
PCB's. A kit of these shapes which 
includes tapes, pads, transistor and IC 
configurations as well as copper and 
insulating sheets sells for around $50. 
These may be stuck on to pre -drilled 
Matrix board being careful to align 
holes, or the board may be drilled after 
the pads are layed down. The adhesive 
used is very good, holding the shapes 
down yet allowing them to be reposi- 
tioned several times. It even regains 
its adhesive properties after a very 
severe burst of heat from a soldering 

iron! The insulating sheet also with- 
stands considerable heat without show- 
ing any damage. 

The advantages of this system are 
fairly obvious. You can have one, two 
or up to about six sided boards. This 
is achieved by covering a lower track 
with insulating sheet before applying 
the upper copper layer on each side of 
the basic board. Thus, quite a nasty 
PCB becomes simpler to design. Let me 
assure you, once you lave crossed 
tracks it's annoying to have to go back! 

However, one needs to design ahead, 
and with all the fiddling around and 
extra soldering (every joint requires 
soldering whether there is a component 
termination or not) ít is much easier, 
cheaper and faster to use a photo- 
graphic process if all the gear is readily 
accessible and the board is not unduly 

...,..........,,....r..,. z-f:v .. . ....................................... .,.-w:;:,....,.,.,..,......,....,........,......,................, 

Square Wave Smoother 

The output from the ETI 602 mini - 
organ can sound rather harsh, 
especially at the ldw end of the key- 
board. R. DaII of Eight Mile Plains has 
used a Walsh function generator to over- 
come this problem (see 'Designing 
Oscillators', ETI December 78, p 15). 

The 7493 is a -four -bit counter which 
is clocked by the output of the organ's 

0V 

PART OF 
EXISTING 
CIRCUIT I 

BC108 OR 
SIMILAR 

oscillator. The zenor diodes and transis- 
tor are necessary to interface the voltage 
levels from the existing circuit to the 
7493. A 74C93 could have been used, 
but Mr Dall pointed out that the overall 
cost- of this would actually be greater. 

The outputs of the counter are 
'mixed' by the trimpots to produce a 
sum waveform which can be made to 
sound less harsh than a square wave. 
The output waveform is then further 
smoothed by the RC filter. 

4k7 

PART OF 
EXISTING 
CIRCUIT 

complex. It is also more reliable since 
it is easy to miss soldering a joint and 
very hard to track the fault down. This 
stuff is then unlikely to completely 
replace the old ways for prototyping 
pcb's. 

However, Quik-Circuit really comes 
into its own in a few special situations. 
Firstly, it is excellent for` "adding a 
side" to an etched prototype pcb which 
cannot quite cope having only one side. 
Secondly it can be used to repair or 
modify a PCB. Suppose you have just 
got the prototype PCB and you see 
a mistake, or you inadvertently lift a 
track and pad. Usually this means 
another PCB or a job of hideous but- 
chery. With Quik-Circuit you can fiddle 
the thing into operation without serious 
loss of time. . Finally, for a one-off, 
exceedingly complex, job it is cheaper 
and faster and less frustrating than any 
other presentable method, bar wire - 
wrap. 

While Bishop suggest this stuff for 
the hobbyist we feel that it is quite an 
investment - $50 plus buys a heck of a 
lot of PCB's from commercial outlets if 
you only want standard boards. It is, on 
the other hand, nice to have around if 
you want to get out of any tricky PCB 
situation. 

Quick Circuits are available from 
Circuit Components, 383 Forest Road, 
Bexley, Sydney 2207. 

HAVE YOU had a bright idea 
lately, or discovered an inter- 
esting circuit modification? We 
are always looking for items 
for these pages so naturally, 
we'd like to hear from you. 

We pay between $5 and $10 
per item - depending on how 
much work we have to do on it 
before we publish it. 

The sort of items we are seek- 
ing, and the ones we think that 
other readers would like to see, 
are novel applications of exist- 
ing devices, new ways of tackling 
old problems, hints and tips. 
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SPECIAL READER OFFER 
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* Fully assembled and tested 
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PROGRAMMING MANUAL 

..Ii: y! \ / 
, s u 
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* 6502 CPU, as used in PET and Apple II computers 

* KIM -compatible cassette interface also works in 

high-speed mode 

* SUPERMON powerful monitor program even 

includes block search and move instructions 

* On -board ROM to 24 Kbytes 

* Up to 4 K RAM on board (1 K as standard) 

SYM-1 Offer Name 

s 

l.nfS 

Í. 

* 51 Input/Output lines 

* Microsoft BASIC -in -ROM and matching keyboard/ 
VDU available (details included with board) 

* Four internal timers 

* Built-in keyboard and display with audio 'bleeper' 
feedback 

* Teletype or VDU interface 

* Oscilloscope interface 

Please make cheques or money orders ' payable to'SYM-1 Offer'. and send, with 
LiJ rx this coupon (or a copy) to: SYM-1 

J Offer, Electronics Today International, 
15 Boundary Street, Rushcutters Bay, 

Z-2) ' NSW 2011. Offer closes Friday, 
W August 31st 1979. 
N 

SPECIAL READER OFFER 

Address 
Postcode 

Please supply....SYM-1 kits at $217 including sales tax and $2 carriage and packing 

o I enclose cheque, value 

Please bill my Bankcard, No Expiry date / / 

.for the amount of Signature 

SPECIAL READER OFFER SPECIAL READER OFFER SPECIAL Rr 



ADER OFFER SPECIAL READER 

SYM-1 Special 
Reader Offer 
BACK IN NOVEMBER of last year, 
you may remember, we reviewed a 

particularly nifty piece of computer 
hardware called the Synertek SYM-1. 
This latter -generation evaluation kit 
boasts a 6502 CPU, 1 Kbyte of RAM, 
a 6522 Versatile Interface Adapter, a 

6532 RAM/I/O/Timer chip and an 
assortment of interfaces and buffers. 
These let the machine talk to the out- 
side world through its in-built keyboard 
and display (or a teletype or VDU) as 

well as a cassette interface and general 
purpose parallel ports. Also on the 
board is 4 Kbytes of ROM containing a 

super -powerful monitor program called 
DEMON, which lets you control all that 
computing power. 

At the time, we were particularly 
impressed by the way the SYM-1 design 
was carefully thought out (inclusion 
of user -definable commands in the 
monitor, both high-speed and KIM - 
compatible cassette formats, etc) and 
with the general value for money that 
the package provided. We are even more 
impressed with Synertek'sfollow-through 
performance, which includes the release 
of Microsoft BASIC on a couple of plug 
in ROMs and the introduction of a 

matching keyboard/VDU board called 
the KTM-2, which will turn your SYM-1 
into a personal computer comparable to 
the PET or TRS-80. 

Because we like to see good little 
computers go to good homes, we have 
made arrangements with Silicon Valley, 
who sell the SYM-1 in Australia, for 
them to make the SYM-1 available to 
ETI readers for only $215 plus $2 
carriage including sales tax -a saving of 
over $100 on the usual retail price! 

NOTE: This offer is made by Silicon 
Valley and ETI is acting as a clearing 
house for orders only. Cheques should 
be made payable to'SYM-1 Offer and 
sent, together with the order form or a 

copy thereof, to 'SYM-1 Offer', ETI 
Magazine, 15 Boundary Street, Rush - 
cutters Bay, NSW 2011. We will then 
process the orders and send them on to 
the sponsor who will send out the goods 
by carrier. Please allow four weeks for 
delivery. The offer closes on Friday, 
31st August 1979 and is open to 
Australian readers only. 

This price includes sales tax but not 
carriage at $2.00 which should be 
added. The SYM-1 is a later name for 
the VIM -1, which was re -named 
(probably for copyright reasons). 

NORTRONICS 
AUDIO & DIGITAL 

TAPE HEADS 

Q l 

for long life extended response 

Replacement heads for cassette decks, 
reel to reel decks, cartridges and cassette 
recorders. Also professional recorders 
and duplicators. 

e Will fit AMPEX, SCULLY, TEAC, ATC, 

GATES, PENTAGON, IFONICS and many 

more. 
Complete range of Alignment tapes for 
cassette, reel to reel and cartridge decks. 
REGULAR MAINTENANCE ENSURES 
CONTINUED OPTIMUM PERFORMANCE. 

Nortronics manufacturers a full range of 
audio care products. 

MAGNETIC TAPE 

DEVELOPER .. 

BULK 
ERASER 

TAPE 
HEAD 

CLEANER 

TAPE 
SPLICER 

ALIGNMENT 
TAPES 

NORTRONICS audio care products are 
designed to care for and maintain your 
valuable recording equipment. 
SEND TWO 20c STAMPS FOR OUR FREE 

BROCHURE ON THE COMPLETE 
NORTRONICS RANGE. 

/-0 I EMAC 
INDUSTRIES Ptv.Ltd. 

2 Begal Crescent, Mount 
Vic. 3149. Ph: (03) 277-9989. 

RADCOM 
constructor 
components 

EVERYTHING FOR 
THE CONSTRUCTOR 

AT ONE SHOP 
AT PRICES TO SUIT 

YOUR BUDGET 

KITS! 
We're moving into kits. 

Your enquiries are welcome 

SILICA VALLEY 
STOCKISTS 

- CAPACITORS - - RESISTORS - - POTS - - SWITCHES - - PLUGS - - SOCKETS - - PANEL LAMPS - - TRANSISTORS - - DIODES - - BOXES - - LEDS - - IC's - 
Try us for the 

hard -to -get components 
Block Capacitors 

Silver Micas 
High Voltage 

etc, etc 

We are now carrying 
Ferguson Transformers 

Cnr. Eldridge & Willfox Rds. 

BANKSTOWN, NSW. 

709-4706 
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eti data sheet 
The 558 is a quad timer - basically 
very like four 555s in a single package. 

Each timer takes up three pins of the 
16 -pin package. One is the trigger 
input -a negative -going edge will in- 
itiate the timing period. The second is 
the timing connection, which goes to 
an RC combination. The timing period 
is equal to R x C. The final connection is 
the output which will sink 100 mA. 

This leaves four pins, two of which 
are for power supply. The final two are 
connected together internally and pro- 
vide the control voltage -reset function. 

Basically this works as follows: Once 
triggered, the timing pin will be re- 
leased from earth and allowed to rise 
(by virtue of the current flowing in the 
RC) until it reaches Vr, at which point 
the timing period will be over. Vr is 
derived internally from the supply by a 
resistor divider. The centre connection 
of the divider is connected to the con- 
trol voltage%reset pins and can be 
used in three ways: 

(A) A,connection for an external refer- 
ence or zener to reduce the effect of 
supply ripple on Vr. 

(B) As a point for injecting a current 
into the internal divider to vary Vr 
and therefore the timing periods. 

(C) As a reset pin - shorting it to earth 
will cause all the timing periods to 
end immediately. 

PIN CONFIGURATION 

N,F PACKAGE 

OUTPUT A 11 II 

TIMING A 2 

TRIGGER A 3 

CONTROL 
4 

VOLTAGE 

VCC 

TRIGGERR B 

TIMING B 7 

OUTPUT B 8 

15 

RiD 

I177 

® 
m 
m 

OUTPUT O 

TIMING O 

TRIGGER O 

RESET 

GROUND 

TRIGGER C 

TIMING C 

OUTPUT C 

More information on this device 
can be obtained from: Elcoma, 67 
Mars Road, Lane Cove, NSW 
2066. Tel: (02) 427-0888. 

ABSOLUTE MAXIMUM RATINGS 

BLOCK DIAGRAM 

OUTPUT A 111 

TIMING A 121 

TRIGGER A13) 

1161 OUTPUT O 

1151 TIMING D 

1141 TRIGGER D 

CONTROL 
VOLTAGE 141 ° 9° (131 RESET 

VCC 151° 

TRIGGER B161 

TIMING 81171 

OUTPUT 8481 

1121 GROUND 

1111 TRIGGER C 

1101 TIMING C 

191 OUTPUT C 

PARAMETER RATING UNIT 
VCC Supply voltage V 

SE558 +18 
NE558 +16 

PD Power dissipation 600 mW 
TA Operating temperature range °C 

NE558 0 to +70 
SE558 -55 to +125 

T stg Storage temperature range -65 to +150 °C 
Lead temperature +300 °C 

(solder, 60sec) 

DC ELECTRICAL CHARACTERISTICS TA = 25.C. VCC 5V to 15V unless otherwise specified 

PARAMETER TEST CONDITIONS 
SE558 NE558 

UNIT Min Typ Max Min Typ Max 
VCC Supply voltage 4.5 18 4.5 16 V 
ICC Supply current VCC' Reset 15V 21 32 27 36 mA 
T = RC Timing accuracy R = 21( to 100K, C = 1µF 

Initial accuracy 
i 1.0 3 2 % 

Drift with temperature 150 150 ppm/°C 
Deft with supply voltage 0.1 0.1 %/V 

Trigger voltage' .VCC = 15V 0.8 1 5 2.4 0.8 '1.5 2.4 V 
Trigger current Trigger = OV 5 30 5 100 µA 
Reset voltage, 0.8 1.5 2.4 0.8 1.5 2.4 V 
Reset current Reset 50 300 50 µA 
Threshold voltage 0.63 0.63 xVCC Threshold leakage 15 15 nA 

V OUT Output voltage, IL - 10mA 0.1 0.2 0.1 0.4 V 
IL = 100mA 0.7 1.5 1.0 2.0 

Output leakage 10 10 .nA 
Propagation delay 1.0 1.0 µs 
Risetime o1 output I L = 100mA 100 100 ns 
Falltime of output IL = 100mA 100 100 ns 

sores 
I the tugger luncheons only on the talnog edge o' IM Upper pulse only otter pree'oofiy he,nq m90 

Alter reset Inv lrgper most be Drought high and then low 19 implement th9gering 
7 For rest Defoe u eV outputs set low and lrgper Intootterl ro. reset above 2 eV Ingger enehle4 
7 the Wtput structure s Wen W Wleclm 0Mch tepwte0 I pull up tes.>1p to V eC 10 WO Current too 

Wtyut is nOrmalty low 
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NE558 Quad Timer 

TWO HOUR TIMER 
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VARIABLE FREQUENCY OSCILLATOR WITH FIXED DUTY CYCLE 

00 PUT 

neK 
Model 250 

TWICE AS MANY 
OR TWICE AS FAST 
OR TWICE THE SIZE 

That's roughly the promise of 
the new Dek 250 precision sc- 
reen printer. Double benefits 
all round. Whether you are re- 
sisting P.C.B.'s, printing front 
panels or producing foil or 
plastic lables. 

The Dek 250 prints an area of 
18" x 10" (450 x 250mm) More 
than twice the size of the well 
established Model 240. 

Of course the model 240 is -still 
available. So is the Dek 1200 
specifically designed for thick 
film work. So too is the Dek 65 
for R & D applications. 

Beg 
PRECISION 
PRINTING 
SYSTEMS 

Represented in Australia by 
Findon Machinery Co. Pty. Ltd. 

31 Metropolitan Ave., 
Nunawading, Vic. 3131. 

Phone (03) 878-0883. 
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t 
The new force in 

passive components 
Huge SavingsFrom Cema 

on Philips Diodes and Resistors 
Carbon Film Resistors 

CR25 $ 1.00 per bag of 100 (per electrical value) 
CR37 $1.50 per bag of 100 (per electrical value) 

Metal Film Resistors 
MR25 (2% tol.) $4.00 per bag of 100 

(per electrical value) 
Diodes 

IN4148 $4.00 per bag of 100 
IN4004 $6.50 per bag of 100 
1N4007 $9.90 per bag of 100 

Our computerized inventory access and control system now enables us to 
pass on substantial savings. 

Similar savings are also now offered on Capacitors in the Green Cap 
and Electrolytic ranges. 

Note: Minimum order $10 plus $2 packing and freight charges. 

CE CEMA ELECTRONICS PTY. LTD. 
*Plus sales tax where applicable 

Sydney: 21 Chandos Street, St. Leonards. Tel: (02) 439 4655 
Melbourne: 208 Whitehorse Road, Blackburn. Vic. Tel: (03) 877 5311 
Brisbane: 22 Ross Street, Newatead. Qid. Tel: (07) 52 4261 
Adelaide: 170 Sturt Street, Adelaide. S.A. Tel: (08) 516483 
New Zealand: 7-9 Kirk Street, Grey Lynn. Auckland. Tel: 76 1169 
and soon in Perth, Western Australia. 
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PROJECT 
BUILDERS 

i i 

RISK IT! 
For safety's sake use 

transformers designed to 
Australian Standard Codes 

like 
Ferguson Transformers 

TWO POPULAR RANGES 

20/40/60VA Low Profile 
A compact range with ratings 
from 6 to 40V and a 20VA multi - 
tap. 

'.- / .- 
. 

5VA PCB Mounting 
Designed to standard 0.1" grid. 
Double insulated, very compact 
with ratings from 4.5V, 1.11A upto 
40V at 0.13A. 

RALIAN ~11. 
MADE 

\Ilk" 

MADE IN 
AUSTRALIA 

TO AUSTRALIAN 
STANDARDS 

Available from Electrical and 
Electronic Stores or write to; 

.WFciP6USONO 
FERGUSON TRANSFORMERS PTY LTD 

331 High Street, Chatswood N.S.W. 2067 
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On the second Wednesday 
of each month, at about 
6 p.m., the ETI staff and 
readers meet at the Bays- 

water Hotel, in Bayswater 
Road, Rushcutters Bay, 
(just up from the Rush - 

cutter Bowl ) to discuss 
electronics (or anything) 
over a few beers. Why 
don't you come along? 

Bill Fd9e's 

1=1.1=C.11'oVIC. 
ACIEVC:II_S 
115-117 PARRAMATTA ROAD 

CONCORD, 2137. Tel: 747-6472 
(Near Concord Road) 

Some fantastic 

DICK SMITH ELECTRONICS 
products available, and on a Sunday too - 
all at catalogue prices, with a few specials 

thrown in. 

PHILIPS SPEAKERS & SPEAKER KITS 

DRASTICALLY REDUCED: 
AD12K12 12" SPEAKER KIT $298 pair. 
AD8K30 8" SPEAKER KIT $199 pair. 

AD0160T8 1" TWEETER $12.88 ea. 

AD5060 S08 5" MID RANGE $18.88 ea. 

ÁD8066/W8 8" WOOFER $22.50 ea. 

AD12100/W8 12" WOOFER $63.68 ea. 

ADF500/4500/8 CROSSOVER $19.90 ea. 

ADF600/4000/8 CROSSOVER .$57.55 pair. 
(INCLUDES ATTENUATORS) 

MAIL ORDER CLIENTS 
We do not have a catalogue, but what we call 

a "SUPPLEMENT CATALOGUE". It will keep 

you informed on what we are doing, and 

what we are stocking, until we can produce 

our very own discount catalogue. The 

"SUPPLEMENT" is free for the asking. 

At Electronic Agencies you are dealing with 

one person - the owner - so you are 

assured of service and satisfaction. 

PRODUCT RANGE INCLUDES: 
Sound equipment, automotive accessories, 
intercoms, kits, test equipment, books, 
burglar alarm systems, power supplies and 

transformers, TV aerials and accessories, 
communication accessories, tools, wires 
and cables, coils and formers, copper clad 

board, breadboards, matrix and strip board 

and accessories, Scothcal, hardware, 
dimmers and timers, fuses, terminal strips, 
bezels, plugs and sockets, switches, relays, 

capacitors, resistors, potentiometers, 
semiconductors and valves. 

TRADING HOURS: 
9am to 5.30pm Mon -Fri. 

9am to Noon Sat. 
10am to 2pm 

SUNDAY 

MAIL RATES: $1.00 pack and post plus 5 

percent of order (assitionai pack/post) up to 

$80. Thence a flat $4. ALL ITEMS SENT VIA 

CARRIER "FREIGHT ON". 
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RADIO 
PARTSGROUP 

CATALOGUE 

ap 

,v; 
SY.1811.9b 

,ro` 

A comprehensive fully illustrated reference book with 
more than 12,000 lines described in detail. 

THE CATALOGUE 
PRICE MAILING SERVICE 
Over many years we have developed an 
effective computerised price service and 
catalogue which has become the reference 
book for the electronics trade. Order your copy 
now and increase your product knowledge and 
efficiency. 

SCR's 
TRIACS ! 

CAÍ AI-OGUE 
TRANSISTORS DKr A 

[ 1 gEN11CON00CT0R i < . NEw ffiE 
ber otc0?Ncatalogue 

m to each c draWings, specifications, °f 
technical of the pustralta C 

containing details r 
manual 

co circuit anywhere 
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S_ p pin connections 
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devices available OP 
CES R 

73 semiconductor 
de 

IC RO 
N EECTRONICs 
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For your annual subscription 
of $20 you will receive: 

4 illustrated catalogue sections (available now!) plus 
free semiconductor data catalogue 
A new heavy-duty, long-lasting silver polypropylene 
cover fitted with a magazine holder with 6 metal rods for 
easy insertion of each section and price list 
Updated computérised price services 
Monthly specials lists, manufacturers' surplus stock 
offers and the latest information on new products 
Current valve and semiconductor availability lists 

OS - 

Sll-Sl 

ETS -June '79 

T 

Please print clearly to 
ensure correct mailing 

OOIDES 
r 
m 
7> 

1 

9 
-n 
); n 
rn 

To RADIO PARTS Group 
PO Box 124 
[forth Melbourne 3051 
Please send me your comprehensive 
catalogue and price lists for a period 
of 12 months 

Enclosed is my Cheque/Money Order/Order No. 

(it Account Customer) 
or please debit 
my Bankcaid No. 

for copies at $20.00 each. 

Name 

Company Name 

Address 
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Petition calls for 27 MHz 
CB after 1982 
Existing legislation 'anticipates' the recall of the 27 MHz 
CB band in Australia after 30 June 1982. A private 
petition from Bob Mudge of Paraburdoo in W.A., 
lodged with the Government earlier this year, calls for 
this provision to be revoked. 

In three parts, the petition ar- 
gues for the retention of CBers' 
favourite band. Firstly, Bob 
Mudge examines emergency 
use of the 27 MHz band and 
concludes that, "... It is impera- 
tive that HF ... continue in iso- 
lated areas after 1982 due to the 
vast distances ... UHF is only a 

short range radio under normal 
operating conditions ... it 
should be noted that the cost of 
the huge number of repeater 
stations and their maintenance 
would be crippling, even for a 

government organization." 
In the second part, truckle use 

of the 27 MHz band is 
examined. Mr Mudge con - 

urn. 

dudes, "... due to the unusual 
conditions in isolated areas ... 
UHF, in the case of safe working 
and deliveries of vital food 
supplies ... is totally useless ... 
due to range limitations." 

He examines personal use of 
both 27 MHz and the UHF CB 
band in the third part of his peti- 
tion, arguing that, again, range 
limitations of UHF render the 
band "totally useless" in iso- 
lated areas. 

Although the Petition has 
been with the Minister, Mr 
A.A. Staley, for some 
months, no reply has been 
forthcoming. 

RF signal generator 
The new B & K solid state RF 
signal generator model 
E2000 features silicon trans- 
istor circuitry and zener- 
regulated power supply for 
accuracy, stability and long 
life. 

Six, individually shielded, step 
attenuators plus variable fine 
output level control with calib- 
rated meter provide widest 
range of outputs with known 
signal levels. Double shielding 
reduces spurious radiation even 
at outputs of 1 uV. 

A 200 uA meter provides for 
accurate monitoring and setting 

A 

of RF carrier and modulation 
levels. A crystal calibrator pro- 
vides audible an zero -beat 
through built-in speaker and 
accuracy better than 0.7 per- 
cent. It can also be used as 
crystal -calibrated marker. 

The generator covers 100 
kHz to 54 MHz on fundamentals 
and 54 to 215 MHz on har- 
monics. 

For further information con- 
tact Bruce McCarthy, 
Parameters Pty. Ltd., 68 
Alexander St., Crows Nest 
NSW 2065, phone: 439- 
3288. 

WNW r 

Vicom supports WARC '79 
As a contribution to the effort in preparing and maintaining a 
presence at the coming World Administrative Radio Confer- 
ence Vicom have donated $1000 towards the Wireless Insti- 
tute of Australia's funding for the project. 

A spokesman for Vicom said 
that the Conference will have a 
profound effect on the long- 
term interests of both the 
amateur fraternity and the viabil- 
ity of the commercial interests 
throughout the world. 

The photograph shows Rus- 
sell Kelly VK3N T (Vicom Com- 
mercial Director) signing a 

cheque for presentation to Dr 
David Wardlaw (seated, right) 
the WIA Federal President. Peter 
Williams, VK3IZ (Vicom Tech- 
nical Director) looks on. 

CB around 
the world 
Some 27 (I) countries 
around the world presently 
have CB services operating, 
generally on 27 MHz. 

South Africa is the most re- 
cent country to take the plunge 
and it seems that Denmark is, 
considering becoming country 
28 - though not until early next 
year. Next door, Belgium has a 
27 MHz business radio service 
and is considering changing 
their legislation in December. 

The Dutch have labelled their 
CB -service -to -be MARC (trans- 
lates to: 'licensing, general radio 
communication'). Licences are 
to be granted to individuals over 
the age of 16 following an 
examination similar to a simple 
amateur radio exam (though to 
be non -technical). 

The usual licence restrictions 
will apply: no unlawful or 
obscene messages, no music, 
no advertising, etc. There will be 
a fee. (Licensing authorities all 
think the same way!) Transceiv- 
ers will have to be type - 
approved and there will be a re- 
gistration certificate for the user. 
Experimenting will be limited to 
the antenna and rig location. 

Austria is understood to be 
looking at a 470 MHz system 
similar to Australia's. 

144 MHz 
world record 
broken again 
The world terrestrial DX re- 
cord was shattered twice in 
March by contacts between 
amateurs in Greece and 
South Africa. 

Around 1800 Z on 13 March, 
SV1DH in Athens worked 
ZS6DN in Pretoria on 
144.219 MHz on cw, a distance 
of 7117 km. Three days later 
SV1AB, just north of Athens, ex- 
tended the record to 7127 km 
when he worked ZS6DN on 2m 
at 1823 Z. 

That probably represents just 
about the outside distance limit 
of Class II TEP - unless the 
right combination of conditions 
exists for a Sporadic -E exten- 
sion. 
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SUPERB KITS from DENMARK 
Additional high quality kits coming soon!. 

JOSTYKIT is Europe's leading manufacturer of electronic kits featuring attractively styled boxes of Scandinavian design and high quality electronic 

components which will satisfy the most demanding kit builder. 

JOSTYKIT's staff of qualified electronic engineers and educationalists supply up-to-the-minute, reliable electronic kits, designed around space-age 

solid state technology, but capable of construction without any great technical know-how or practical experience. 

The JOSTYKIT instruction booklets supplied with each kit give clear, precise directions for assembly and testing. For those with special technical 
interests, each instruction booklet ends up by describing how the kit works. You'll always learn something when you construct a kit from JOSTYKIT. 

Audio 
AF300 AUDIO AMPLIFIER - 3 WATTS 
A real work -horse , this universal power amp has a wide range of applica- 
tions such as car radio, record players and small receivers. Dpe to its well 
designed electronic circuit, the AF300 can be used over wide voltage ranges 
without deterioration of the specification parameters. 

Kit AF300 525.00 

AF340 40 WATT AUDIO AMPLIFIER MODULE 

High quality 20-20,000.Hz, 37w RMS with low distortion. 
Kit AF340 535.00 

FM Tuners 
I1F325-2 QUALITY FM TUNER MODULE 
The HF325 is a complete high quality FM tuner of professional standing. 
The tuner unit is ready-made and pretrimmed, making it child's play to 
assemble. Tuning range 88-108 MHz, operating voltage 12-55v ac. 

Kit 111325 $79.00 
Stereo decoder H 1310 524.00 

Hf 3I0 FM RECEIVER 
The 1-1F310 is a very reasonably priced HE FM tuner. Fully trimmed, the 

sensitivity according to IHF standards is better than IOuV. Features 60 dB 

S/N radio and low harmonic distortion. 
Kit HF310 549.00 

11F330 STEREO DECODER 
Gives 40-45 dB chanriel separation, just add to a good quality FM receiver. 

Kit FIF330 524.00 

Pre -amps (RF) 
HF395 RF PREAMPLIFIER 
Gain 30 dB to 20 MHz, 10 dB to 100 MHz and 5 dB to 225 MHz. Ideal to 
boost reception on short-wave receivers. 

Kit HP395 56.00 

HF385 VHF/UIIF ANTENNA PREAMP 

Superb quality with two aerial inputs and one down lead which simul- 
taneously supplies current from the power supply. Frequency range 40- 

250 MHz and 400-820 MHg. Gain 9-18 dB, depending on frequency. 

Kit 385 530.00 
Box 13850 $6.00 
Optional Power Supply NT410 520.00 

Quick assembly kits 
JKOI GENERAL PURPOSE AMP 0.5w $18.00 
JKO2 MICROPHONE AMPLIFIER 519.00 
JK03 SINE WAVE GENERATOR 20-20,000 Hz 530.00 
JK04 FM TUNER 88-108 MHz 530.00 
JKO5 27 MHz RECEIVER 533.00 
JK06 27 MHz TRANSMITTER 529.00 
JKO7 DUAL TONE DECODER FOR R/C MODELS 543.00 
JKO8 240 Vac LIGHT OPERATED RELAY 520.00 
JKO9 SIREN KIT inc. SPEAKER 519.00 
JK10 PHOTOGRAPHIC TIMER 240 Vac 523.00 
JK101 CAR BURGLAR ALARM KIT 555.00 

,NEW KITS 
MAIL ORDERS 
enclose S1 
for P & P 

Dealers 

Light Shows 
AT465 LIGHT SHOW 
Turn your music into light. Simply connect this 3 channel light show to 
the audio terminals of your amplifier and this quality kit does the rest for 
you! 

Kit AT465 564.00 
Attractive box and knobs B6065 525.00 

AT468 4 CHANNEL LIGHT SHOW 

This superb kit drives 4 lights (400w per channel) from the audio amplifier 
output. 
Kit AT468 575.00 
Attractive box and knobs 133265 548.00 

AT365 LIGHT SHOW 

This quality kit uses microphone input instead of connection to the audio 
output. 1500w max. 

Kit AT365 569.00 
Box and knobs B3265 548.00 

FM Transmitter 
HF65 FM TRANSMITTER 60-148 MHz 

Will run 5w output with heat sink. Ideal for signal testing or for a minia- 
ture transmitter which could be received on a standard FM receiver. 

Kit HF65 59.00 

Ham Converter 
HF305 AMATEUR BAND 2m CONVERTER 
Converts2m FM down to the FM band 88-108 MHz. 

Kit HF305 528.00 

AM Receiver 
HF61 MEDIUM WAVE RECEIVER 
540-1600 KHz receiver complete with ferrite coil antenna. 

Kit HF61 519.00 

Power Supplies 
NT415 LAB POWER SUPPLY 0-30V 

I amp well -regulated supply for professional use. Complete with box and 

transformer. 
Kit NT4I5 5128.00 

NT300 LABORATORY POWER SUPPLY 2-30V 

High quality supply, regulated 2.30V dc at 2 amps with overload protec- 
tion. Complete with box and transformer. 
Kit NT300 5110.00 

AT320 ALL ROUND AC/DC REGULATOR 
This kit is a control unit with almost incredible possibilities. Use it as a 

touch control, burglar alarm, timer, .heat/cold regulator. Power supply is 

built-in. 

Kit 320 554.00 

Sydney: Custom Communications, 6 Orchardleigh St, Yennora, Ph: 681-3544. Adelaide: Hamtronics, 
Goodwood Rd, Kingspark, Ph: 272-8417. Port Adelaide International Communications Systems, 75-77 
Dale St, Port Adelaide, Ph: 47-3688. Melbourne: Eastern Communications, 898 Rlversdale Rd, 

Camberwell, Ph: 836-8635. Rod Irving Electronics, Shop 499, High St, Northcote, Ph: 489-8131. 
Tasman Electronics, 12 Victoria St, Coburg, Ph: 354-5062. Brisbane: Delsound, 1 Wickham Tce, Ph: 

229-6155. Launceston: Advanced Electronics, 5 A Quadrant, Ph: 31-7075. Tasmanian Hi -Fi Company, 
87A Brisbane St, Ph: 31-5815. 

And all authorised Vicom dealers around Australia and N.Z. 

being a1 pointed in all areas 
Distributed by: 

to VICOM 68 EASTERN RD, 
SOUTH MELBOURNE, VIC. 3205. 
PH (03) 699.6700 
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$10 000 satellite station 
A small Colorado (US) company has been awarded a 

US $1.5 million contract to provide satellite earth sta- 
tions for meteorological monitoring that cost 
US $10 000 each and can be assembled in three hours. 

Electronic Techniques Inc, 
a four-year old privately held 
company with an annual 
turnover of about $ 1 million, 
was awarded the strongly - 
contested contract for the 
150 stations by the US De- 
partment of Interior April 
last. 

Articles 
of note 
The May issue of Ham Radio, 
their 10th Annual Antenna 
Issue, features a fascinating 
artide on "Quads vs Yagis", 
by Wayne Overbec:.: N6NB, 
that not only knocks over a 
few sacred cows but de- 
stroys some myths in the 
process. 

Running 10 pages, he details 
practical comparisons he car- 
ried out on both commercial 
and homebrew antennas of 
both types. His conclusion - 
the fondly -held maxim that a 

quad is 2 dB better than a yagi 
of the same boom length is un- 
supportable in fact, except 
maybe for two -element quads. 
Read it and wince. 

In the same issue of Ham 
Radio is an article on 80m 
broadband antennas. Author, 
Terry Conboy N6RY, discusses 
parallel and turnstile antennas 
-the latter driven with a Wilkin- 
son hybrid. He also discusses 
the coaxial -trap antenna for this 
band. Makes interesting read- 
ing. 

Additional articles on match- 
ing and reflectometers provide 
further interest in a very 
stimulating issue. 

With current interest in recep- 
tion of signals from satellites, 
the keen satellite chaser - and 
those mildly interested - 
should forage for a copy of the 
November 1978 issue of 73 
Magazine. 

Ralph Taggert, WB8DQT, 
describes. an S -band 
(1691 MHz) receiving system 
for reception of GOES Envi- 
ronment Monitoring satellite 
signals. Using a down -converter 
system employing inexpensive 

The stations are to be built 
over the next 20 months. 
Housed in triangular aluminium 
sections, they stand six metres 
tall and are designed to with- 
stand winds in excess of 
160 kph. 

The US Department of In- 
terior's Bureau of Reclamation 
plan to use the stations in a 

meteorological surface obser- 
vation network called Mesonet 
relaying data hourly via NASA's 
Geostationary Operational En- 
vironmental Satellite (GOES) to 
ground stations. From there, 
the data is to be relayed to a 

computer complex at Reclama- 
tion's Engineering and Re- 
search Centre at Denver. 

Silicon photovoltaic solar 
cells will provide charging for 
the stations' lead -calcium bat- 
tery supply (from Delco Elec- 
tronics). Wind speed and direc- 
tion, barometric pressure, 
temperature and humidity, pre- 
cipitation and battery status will 
be relayed by each Mesonet sta- 
tion. Communications will be 
on the 402 MHz band assigned 
to GOES, each station having a 

single yagi antenna. 
High reliability and low cost 

are remarkable features of the 
equipment, according to De- 
partment of Interior sources. 

In the unlikely event the solar 
panels receive no sunlight for 
30 days the batteries will still 
continue to supply power. All 
the environmental sensors and 
electronics are off -the -shelf 
items. 

modules available from Mic- 
rocomm in California and a 

simple homebrew feed horn for 
a surplus dish, the author was 
able to receive good quality FAX 
pictures from the satellite with a 

very makeshift set up. 
The article includes very prac- 

tical details. 
Ralph Taggert is the author of 

a very informative book on the 
subject, published by 73 Publi- 
cations, it is called The Weather 
Satellite Handbook. 

- -,\ISO_ 
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Six metre skeds wanted 
Joe Burke, WA8OGS, from Cincinnatti Ohio, is 
seeking correspondence from stations in Au- 
stralia and surrounding regions interested in 
conducting skeds on six metres. Joe has trans - 
Pacific F -layer DX and moon bounce in mind. 

He runs 2 kW PEP of the existing mount, or eight 
sideband to four six -element six -element arrays, later this 
yagis in a H -frame configuration year. 
(pictured here). Joe has heard For those interested, Joe's 
his own EME echoes from the address is 6381 Mullen Road, 
setting moon and is currently Cincinnatti, Ohio 45239 
working on an elevation system USA. Phone 513-385-4198 
for his antenna. He intends to after 1930 (US time). 
install either larger antennas on 

Swan Hill radio club 
For those amateurs and 
like-minded enthusiasts in 
the north-western district of 
Victoria, the Swan Hill and 
District Radio Club meets on 
the first Thursday of each 
month, excepting January. 

Venue for meetings is Room 
20 at the Swan Hill Technical 
School. Club callsign is 

VK3BSH and the club's repea- 
ter, channel 46 on two metres, is 
VK3RSH. The repeater has a 

mobile range around 50 km. 
For further information, con- 

tact club secretary Peter 
Forbes VK3QI on (050) 
37-2591. Postal address is 
P.O. Box 682, Swan Hill 
3585. 
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Rádio 
Nacional 

de 
Brasilia 

BRASIL 

New English Service 
From Brasilia 
After several years absence, Radio Nacional de 
Brasilia has returned to the airwaves with an Ex- 
ternal Service programme. 

Until late this month, Brasilia service programmes were 
will be carrying out terminated in favour of a Home 
experimental transmissions for Service programme directed to 
overseas listeners. English the vast Amazon region. 
programmes have been The present test 
observed in Melbourne from transmissions on 15 280 are 
0200 until 0300 on 15 280, with intended as á prelude to the 
Spanish programmes from re -introduction of a regular 
0300 daily. Even though the external service from Brasilia, 
transmitter power is listed as where several new 250 kilowatt 
250 kilowatts; propagation transmitters are being installed 
conditions are not favourable, for this purpose. 
and the English service may be Radio Nacional de Brasilia is 
heard at only a weak level. anxious to receive reception 

Radio Nacional de Brasilia reports for the current test 
operated a daily English service programmes, their address is: 
from 2100-2200 until 1977. C.P. 04-0340, 70000 
However, this and other external Brasilia, DF, Brasil. 

DXers of the 
Medium Waves 

An indispensible da a book for you entitled 

"PACIFIC LOG 7! 

is now available 
it's crammed with up-to-date information on new medium wave 

channel occupancies for New Zealand, Australia, Japan, Indonesia, 
Philippines, Papua-New Guinea and all the Pacific Islands. As well 
as the frequency listings there is data on over 900 broadcast sta- 
tions covering powers, directional patterns, addresses, times of 
operation, program formats, call signs and call/frequency cross 
references. 

Order your copy today by sending cheque or money order to 
Pacific Log, GPO Box 1150, Sydney 2001. The book price is just 
$5.00 plus $1.50 for packing, handling and airmail postage to your 
address. 

shoriwave 
Grenada 
Since the coup on this 
Caribbean island in late 
March, the radio station now 
calls itself Radio Free 
Grenada. 

It has made changes to its 
broadcast schedule on 
shortwave and now uses the 
new outlet 15 045 from 
1945-2245 daily, while from 
2215 the station uses 15 370. 

There is a further 
transmission listed for 
broadcast at 0015 which uses 
the old 19 metre band outlet of 
15 105. 

Radio Free Grenada has two 
shortwave transmitters, each of 
5 kilowatts, yet even with such 
low power the station does give 
good reception on occasions, 
especially in the 2000-2100 
period here in east Australia. 

Programmes are in English, 
and advertisements are also 
carried making excellent items 
for inclusion in reception 
reports to the station. 

Their address: P.O. Box 34, 
Morne Rouge, St. George's, 
Grenada. 

Compiled by Peter Bunn, on 
behalf of the Australian Radio DX 
Club (ARDXC). Further 
information on DXing or the 
activities of ARDXC may be 
obtained from either PO Box 67 
Highett VIC 3190, or from PO Box 
79 Narrabeen NSW 2101, for a 30c 
stamp: 

Chile 
Further to our information of 
last month about English 
programmes from the Voice of 
Chile, the 1100 English 
programme for Oceania is now 
broadcast on 15 125, with no 
other channels currently 
observed for this service. 
Santiago has recently dropped 
the use of 15 110 at 1100. 

Bangladesh 
The Overseas Service of 
Radio Bangladesh has an 
English program every day 
from 1230 to 1300 directed 
to audiences in South East 
Asia. 

The station has been 
experimenting recently with 
various frequencies in the 19 
metre band for this programme. 

The latest outlet is 15 285 
which gives fair to good 
reception on a clear channel at 
present. 

Radio Bangladesh uses two 
ageing 100 kilowatt transmitters 
for its overseas service and 
plans shortly to upgrade 
external coverage with the 
installation of two transmitters 
of 250 kilowatt each at Kabipur, 
near Dacca. 

Afghanistan 
The overseas service of 
Radio Afghanistan in Kabul 
currently has English 
programmes from 
1400-1430 on 4775, and 
again from 1900 to 1930 
each day on both 11 890 and 
15 140. 

Reports of reception 
conditions may be sent to P.O. 
Box 544, Kabul. 

The station advises that 
return postage (in the form of 
International Reply Coupons) 
should be included with 
reception reports. 

Lebanon 
Radio Lebanon, official 
station of the Lebanese 
government, has introduced 
the new frequency of 15 440 
replacing 11 925. 

This will be for the northern 
summer months for overseas 
service programmes . 

The new 19 metre band 
frequency is used for the 
English service to North 
America from 0230-0300 daily, 
and remains in use for the 
programme in Spanish for the 
Americas from 0300 until 
sign -off at 0330. 

Greece 
In line with increasing 
sunspot activity,the Voice of 
Greece has begun use of the 
13 metre band. 

Transmissions in this band 
include Greek at 1200-1250 
daily on 21 655, and on 21 455 
from 1500-1550. Both these 
transmissions include an 
English news bulletin at 
1215-1225, and 1515-1525. 
These 13 metre band 
broadcasts emanate from the 
transmitters located at Avlis 
near Athens, with power of 100 
kilowatts. 
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lodgings 
Radio Free Europe 
This station has been in the 
news recently, with USA 
President Jimmy Carter 
planning to provide greater 
funding for its activities. 

RFE and Radio Liberty 
are both essentially 
anti -communist in character, 
with RFE broadcasting for 
audiences in socialist eastern 
Europe, and Radio Liberty 
directing its programmes to 
residents of the USSR. Radio 
Liberty is to receive US funding, 
too. 

Transmitters are located at 
various sites, including Gloria 
(Portugal), Playa . de Pals 

(Spain), and Lampertheim and 
Biblis (West Germany). 

Few listeners will be aware 
that Radio Free Europe now has 
a daily programme in English. 
This is broadcast from 
2050-2100 on 7255, using the 
50 kilowatt transmitter at Gloria 
in Portugal. All other programs 
from RFE and Radio Liberty are 
in east European or Soviet 
languages. 

English from the Ukraine 
Radio Kiev broadcasts in 
English for European and 
North American audiences, 
but some of these 
transmissions may also be 
heard in Australia. 

The service for Europe is 
broadcast every day from 2000 
to 2030 on 6020, 7400 and 
9640, and this transmission 
should propagate well for 
Australian reception. There are 

two daily programs for North 
America, the first 0030-0100 on 
17 870, 15 240, 15 100, 
11 790, and 9580; the second is 
on air 0300-0400 on 17 720, 
15 455, 15 180, 12 050, 
11 790, 9610 and 7400. With 
winter now upon us, reception 
of both North American 
services should be reliable, 
especially on bands from 
11 MHz upwards. 

Latin America Loggings Peak 
Reception on the lower frequencies is now reaching a 
peak, this is the time to catch up with loggings and 
reception reports for this area. 

African Beat 
Winter means the best time for hearing the Home 
Service outlets of many stations on this 
continent. Some Africah countries only operate 
in the low frequency tropical bands of 60 metres, 
90 metres or 120 metres. 
Lesotho: The Lesotho National 
Broadcasting Service at Maseru 
has just one transmitter which is 
on 4800 with a power of 10 
kilowatts. 

Currently, this may be heard 
between 1830 and sign -off at 
2103. 

Most programmes are in the 
local Lesotho Language, but on 
Sundays there is an English 
language religious prog- 
ramme presented by an 
American -based evangelist 
group between 2030 and 2059. 

On some days the sign -off 
time for Maseru is earlier, 
usually at 2030. 
Cameroons: Radio 
Cameroons has a central 
station located at Yaounde and 
others located at the towns of 
Garoua and Bertoua all of which 
are currently audible in 
Australia. 

The central Yaounde station 
may be heard on both 4850 and 
4972, with most programmes in 
French, although there is a 
regular news bulletin in English 
at 1830 each day, which is also 
carried on relay by all regional 
stations. 

Radio Garoua offers good 
reception on 5010 from 1700 
until 2200 sign -off. Radio 
Bertoua uses 4750, and may be 
heard with French programmes 
from 1845 following the English 

news. 
For DXers really seeking a 

challenge, now is the best time 
of year to try hearing the 
regional station at Buea, 
operating on 3970 in the 75 
metre band with a transmitter of 
8 kW. 

Radio Buea is active on 3970 
from 1630 until 2200 in 
English, French and_local 
languages. 

Belgium 
The Overseas services from 
Brussels are organised in 
two networks. There is the 
Dutch language network, 
BRT (which is also 
responsible for the 
programmes in English and 
Spanish) and the French 
language network RTB. 

The schedule for BRT shows 
two segments in English which 
are entitled 'Brussels Calling'. 
The first is broadcast from 
1610-1700 on 17 740 and 
21475. The second daily 
English segment is between 
0015 and 0100 on 11 750 and 
15190. Both English 
programmes include "DX 
Corner" every second and 
fourth Sunday of the month. 

The French service RTB 
directs its broadcasts mainly to 
African audiences, and includes 

Stations currently active 
include: 
Honduras: Radio Juticalpa 
provides fair signals on 4781, 
with a fast moving format of 
orchestral tunes and Spanish 
advertisements. 

It is audible from 1100 until 
past 1200. 
Ecuador: Radio Rio Amazonas 
at Macuma in the Ecuadorian 
interior can be heard on 4870 
from sign -on at approximately 
1055.This station broadcasts 
in Indian languages as well as 
in Spanish, with religious' 
programmes and Andean 
music. 

Also in Ecuador is Radio 
Splendit at Cuenca on 5025, 
which is more commercial in 
flavour and currently operates 
24 hours. 

It is audible between 0800 
and 1100 most evenings. 

Colombia: La Voz de los 
Centauros at Villavicencio 
operates on 5955 and opens 
transmission at about 0950 with 
station identification and 
morning greetings in Spanish. 

Features Colombian popular 
music, and is audible until after 
1030. Radio Super de Bogota in 
the Colombian capital is 
operating to a 24 -hour 
schedule, and gives good 
reception on 6065 between 
0900 and 1100. 

AlOANY 

SAO -PAULO 

KW9,ASA 
KANANOA D.W(ARlA 

STATION ORU 
belgian radio and television , overseas service 

extensive relays of the Home 
Service programmes. 

The Monday to Saturday 
schedule shows broadcasts on 
17 765 and 15 210 from 
0500-0705; on 21 460 and 
15 210 from 1000-1230; on 
5965 and 21 460 from 

1400-1545; from 1600-1700 
on 21 460 and 15 210; and on 
17 730 and 15 210 between 
1700 and sign -off at 2100. 
BRT's address is: P.B. 26, 
B 1000 Brussels. 
RTB's address is: P.B. 202, 
1040 Brussels. 
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ALARMS 
Comprehensive Burglar Alarm 
SCR Alarms 
Car Radio Protector 
Fire Alarm, Simple 

AMPLIFIERS & 
PREAMPLIFIERS 
Non -Inverting Amplifier 
AC Amplifier 
AC Amplifire, Simple 
Voltage Follower 
Flexible Response 
HI Z, Hi Gain Amplifier 
Voltage Controlled Amplifier 
Recording Pickup 
Direct Coupled Power 
CMOS Power Booster 
Photocell Amplifiers 
12 Volt PA System 
Class A Amplifier 
Clipper Preamp 
Headphone Amplifier 
Op -Amp Circuits, Standard 

SIGNAL PROCESSORS 
Track and Hold Circuit 
Track and Hold, Simple 
ADSR Envelope Shaper 
Frequency Doubler 
Frequency to Voltage Converter 
Frequency Meter, Analogue 
Digital to Analogue Convertor 
Schmitt Trigger, Without Hysteresis 
Schmitt Trigger, Simple 
Pulse Lengthener, Optical 

SIGNAL GENERATORS 
Square Wave, Low Frequency 
Square Wave Generator 
Monostable Multivibrator 
Triangular Waveform Generator 
Marker Generator 
Voltage and Frequency Calibrator 
VCO, Simple 
Voltage Controlled Oscillator 
Sine Wave Oscillator 
Tone Burst Generator 
Thermistor Oscillator 
Theremin 
Exponential Waveform Generator 

FILTERS 
Loudness Control 
Rumble Filter, Switchable 
VCF, Cheap 
CMOS Filters 
Voltage Controlled Filter 
Tone Control, Active 
Tone Control Circuit 

SPECIAL EFFECTS 
Organ, Simple 
Warbling Alarm 

Guitar Synthesiser 
Guitar Fuzz 
Drum Simulating 
Fishcaller, Transistorised 

MIXERS 
Audio Mixer 
Basic Mixer 
Switched Mixer 

DETECTORS & 
COMPARATORS 
Low Battery Warning 
Battery Voltage Monitor 
Recording Level Meter 
Comparator Voltmeter 
Voltage Comparator 
True RMS Detector 
Positive Peak Detector 
True RMS Convertor 
Temperature Sensor, Differential 
Schmitt, 555 

INDICATORS 
Temperature Sensor, Remote 
Warmth Indicator 
Warning Flasher 
Transistorised Flasher 
Blown Fuse Indicator 
Novel Indicators 
Neon Tube Flasher 

SWITCHING 
Stereo Input Selector 
Stereo Switch, Simple 
Logic Touch Switch 
Stereo Only 
Input Selector, Sequencing 
Audio Switch 
Touch Switch, Thermo 
LED Changeover Circuit 
OR Gate, SCR 
AND Gate, SCR 
4016 DPDT Switch 
Beam Splitter, Oscilloscope 
Twilight Switch, Automatic 

SEQUENCE & TIMING 
Time Delay Switch 
Snooze Delay Unit 
Timer, 1-12 Minutes 
Code Switch 
Timing Circuit 
Combination Lock 
Flexible Timer 

POWER CONTROL 
Impulse Power 
Half -Wave Control 
Improved Half -Wave 
Zero Switching 
Triac Lamp Flasher 

Triac Slave Controller 
Light Show, Simple 
DC Lamp intensity 
Train Speed Control 
Temperature Controller 

POWER SUPPLIES 
Current Source, Drift Free 
Constant Current, High Voltage 
Output Voltage, Adjustment 
High Voltage, Variable Regulator 
Switched Output 
Dual PSU 
Mobile Power Supply 
Converting Single to Dual 
Op -Amp Supply 
Low Ripple PSU 
Zener Assistance 
Crowbar, Simple 
Low Voltage, Short Protection 
Low Ripple at Low Current 
30 Volt Regulators - 
Standard Configurations 

TEST 
FET Testing, Static 
Diode Tester 
Ammeter, Wide Range 
Miilivoltmeter, Audio 
DC Probe, 100000 Megohm 
Measuring RMS with a DVM 
Logic Indicator, Audible 
Transformer -Inductor Tester 
Pulse Catcher Probe 
JFET Test, Quick 

DIGITAL 
Data Selector, Two Way 
7 Segment Improvement 
3 Chip Die 
Hex to 7 Segment 
Binary Calculator 
TTL Keyer 
ASCII Keyboard 
Counter -Display Module 
Clock Generator, Multiphase 
Windicator 
Self -Clear 
LED Counter 

AUTOMOBILE 
Fuel Gauge, Digital 
Immobilisation, Automobile 

MISCELLANEA 
Emergency Lights 
Digital Thermometer 
SCR One Shot 
SCR Multivibrator 
Meter Amplifier 
Night Light, Automatic 
Telephone Circuit 
Headphone Adaptor 
Rising Edge Trigger 
Position Transducer, Digital 
Temperature Stabilized Relay 

CRYSTAL OSCILLATORS 
LF-VHF, Various 

SPEAKER CROSSOVERS 
Computer Aided Design 

BATTERIES 
Characteristics and Composition 

CONVERSION TABLES 
Hex -Decimal -Hex 
Decimal -Hex -Octal -Binary 

LOGIC DATA 
CMOS-TTL Comparison 
TTL Functions 
CMOS Functions 
Truth Tables, Logic 
Boolean Algebra, Laws 
CMOS Pinouts 
TTL Pinouts 
MPU Glossary 

MISCELLANEOUS DATA 
Transistor Characteristics 
FET Characteristics 
Diode Characteristics 
Semiconductor Packages 
Problems? 
Colour Codes 
Component Codes 
Preferred Values 
Please note: the Circuits Books 
are intended as 'ideas 
directories'- they are 
not meant for the 
beginner. 
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ELE CTROPHONE 
CB RIGS 

CB -510 and CB -530 
Just how do a couple of 'ordinary' 27 MHz mobile CB radios perform? Matt Whelan, from our associate Modem 
Motor, and Roger Harrison put two rigs through their paces. The Electrophone brand rigs have been popular, 
consistent sellers - there has to be a reason. 

THE 'Australian P & T approved' range 
of Electrophone CB transceivers were 
originally released way back in Septem- 
ber 1977. Imported and distributed in 
Australia by Radio Parts (through 
Standard Components in NSW), the 
range is comprised of a 'basic' AM rig, 
the CB -510, a 'deluxe' AM set, the 
CB -530, an AM/SSB unit, the CB -550, 
and a base station (AM/SSB), the 
CB -5 90. 

All are 18 channel units, manufactur- 
ed by Cybernet in Japan, and were type 
approved shortly after CB was intro- 
duced in July 1977 - the 'champagne 
days' of CB in Australia. 

While many brand names have come 
and gone in the past two years, Radio 
Parts have consistently maintained their 
market position and the Electrophone 
brand name is well known. It is surpris- 
ing that, while many similar CB rigs 
have been offered at extraordinarily low 
prices, the Electrophone transceivers 
have not become victims of the price - 
cutting war. Many have fallen by the 
wayside following drastic price drops. 
It is unclear whether this phenomena 
was a symptom or a cause of the CB 
market collapse. 

While all the marketplace brouhaha 
and fisticuffs were going on, Radio 
Parts quietly hung around maintaining 
their prices and á wide service network. 
It seems to have gained them a 'steady, 
dependable' reputation. They're still 
around! 

Recent conversations with the CB 
retailing trade indicate that `Mr 
Suburbia' is drifting in to look at CB 
radios - the days of the rabid enthusiast 
have come and gone. It seems that a 
'reputable' image and a reliable product 
are high on the buyer's list these days. 

The rigs 
The CB -510 is just your 'basic AM 
mobile. No frills, no fuss, only three 
knobs and a tiny S/RF meter. Con- 
veniently, the mike plugs into the front 
panel. 

The CB -530 is the 'deluxe' AM mobile 
featuring LED digital channel readout, 
a three -function panel meter, switched 
ANL and noise blanker, monitor facility, 
delta tune switch and manual RF gain. 
Inconveniently, the mike plugs into the 
left-hand side of the case. 

Both transceivers are housed in the 
same -sized case and have a satin -finish 
front panel with chrome surround. 

On the air 
Putting the CB -510 through its paces, 
we found the sensitivity was adequate - 
the channels are generally so crowded 
that you can only copy relatively strong 
signals anyway. Adjacent channel reject- 
ion wasn't all that one would desire, 
but this is characteristic of most basic 
rigs. Both the squelch and volume con- 
trols reacted smoothly and did the ex- 
pected thing. The channel numbers on 
the skirt of the selector knob are a 
little small and would be difficult to 
read under some conditions. One advan- 
tage - they're back -lit. 

Audio quality on reception proved a 
mild surprose - not the tinny sound so 
prevalent with mobile transceivers. 
Noise suppression is poor. Stick to the 
strong signals. 

The tiny meter serves little purpose 
other than as a basic indicator. 

The transmitter did the job required 
of it. A listening test showed that the 
modulation was clear and well balanced. 

The CB -530 on reception performed 
much the same as its little brother. The 
ANL and noise blanker made some 
impression on the ignition hash but we 
felt it could have been improved upon. 
The RF gain control was quite a con- 
venience and certainly aided adjacent 
channel rejection. 

The transmitter performed much the 
same as for the CB -510, as expected. 

The larger -sized meter, and the ad- 
ditional SWR function, proved quite 
useful. 

On the test bench 
Both transceivers have very similar per- 
formance. Sensitivity of the receivers 
was more or less what the manufactur- 
ers claimed but adjacent channel re- 
jection, at 40 dB is nothing wonderful. 
This is average though for many similar 
transceivers we have tested. 

The two transmitters did their thing 
and could not be overmodulated. At 
80% peak depth nobody would be able 
to tell that you don't have 100% mod. 

The transceivers draw a modest cur- 
rent on transmit and frequency accuracy 
is all that one would desire in an AM rig. 

Summary 
Both average rigs really. Appearance is 
attractive and for the price you pay, 
performance is fine. If used in mobile 
situations on the highways - away from 
the major cities - you'd rarely notice 
their shortcomings. Actually, with all 
the nerds to contend with in city metro- 
politan areas you'd probably never 
notice as the rig would be switched off! 

With local serivce warranty and wide 
backup through the Radio Parts dealer- 
ships, these Electrophone AM mobiles 
represent quite fair value for money. 
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ONLY $195 
for Fringe or DX 

1 -Crown Model 24. Rotator 13kg weight 
loading. Wind loading 70 miles per hour. 
NORMAL PRICE $99.00. 

1 - Hills TL4-11 element wideband log 
periodic. NORMAL PRICE $48.48. 

1-Kingray 20 dB Masthead amplifier. 75 & 
300 ohm input and output. NORMAL 
PRICE $74.97. 

TOTAL NORMAL PRICE S220.45 

This month only $195 

CB SPECIAL 
Replace your aerial systems. 

1- Belling & Lee helical 5ft whip aerial with 
base and 12ft lead and plug. NORMAL 
PRICE $27.00 

1- Ecraft 1/4 Ground plane aerial. NORMAL 
PRICE $37.73. 

TOTAL NORMAL PRICE S64.73 

Special Price $40 

ROYCE POWEWSWR 
TWIN METER MODEL 2-098. 
Range measured: 0-10 WATTS, 10-100 
WATTS. 2 ranges. SWR Meter 1:1 to 1:3 
V.S.W,R. Frequency response 3 MHz -114 
MHz. THE BEST BUY EVER IN SWR/POWER 
METER. AN INSTRUMENT NOT A TOY. 

S19.70. 

2 ONLY. ME-IIX TWIN 

SWWPOWER METER. 

Frequency range 3.5-150 MHz. Max. 

handling power. 1KW. THE CHEAPEST 

INSTRUMENT AVAILABLE S16 

12" Jumper lead fitted with 50 ohm plugs. 
$2.75 

PLEASE INCLUDE 
POSTAGE WITH 
ALL ORDERS 

TRADE ENQUIRIES 
WELCOME 

WE ARE SPECIALISTS. 30 years in the 
antenna business. 
Hours: 8am to 5pm. Sat. 9am to 12 noon. 

ELECTROCRAFT 
PTY. LTD.- - ' 

68 Whiting Street, Artarmon, 2064 
Telephone 438-4308. 438-3266 

1' a r 

MI., 

ELECTROPHONE CB -510 
Supplied by: 

Radio Pans, 
562 Spencer St., 
WEST MELBOURNE. VIC. 3000 

P&T Approval No: 
Serial No: . 

Recommended Price: 

ELECTROPHONE ce-sto 

249022 
K00042133 
$75 

SQUELCH 

FA di 

Receiver 
Sensitivity 
110dB e+N to N) 
Selectivity 
Adjacent ch rejection 
Image rejection 
AGC range 
Audio output 

0.7uV 
6kHz lat -6dB1 
50dB 
60dB 
75dB 
3W 

TEST REPORT CB -510 
Supply voltage 13.8Vdc 
Current drain 

MANUFACTURER'S SPECIFICATIONS Rx only: 215mA 
General Tx: 1.4A (full mod.) 
Channels 18 Freq. Accuracy within 200Hz 
Freq. Control PLL Synthesizer 
Tolerance +1- 0.005% Transmitter 
Voltage Supply 13.8 Vdc (now.) RF power output 4W 
Grounding system pos. or neg. ground Harmonic level not measured 
Dimensions 62mm x 160mm 

x 200mm 
Modulation % 80% 

Transmitter Receiver 
RF power output 4W carrier Signal to noise ratio 
Spurious emissions 60dB at specified input 8d8 lar 0.7 uV) 
Modulation Capability less than 100% Adjacent ch. rejection 40dB 

UMEISZSIII 

ELECTROPHONE CB -530 ' Supplied by:- 
Radio Parts, 
652 Spencer St., 
WEST MELBOURNE. VIC. 3000 

P&T Approval No: 
Serial No: 
Recommended Price: 

-- e- - 
J , 

l 111;1'1 I ¡ ' \./ 
- r, r.,. a 

- 

ELK IRJPH'NE ce sao 

249023 
K00033916 
5119 

MANUFACTURER'S SPECIFICATIONS 
General 
as for CB -510 

Transmitter 
as for C8.510 

Reciever 
Sensitivity 
10dB ON to N) 
Selectivity 
Adjacent ch. rejection 
Image rejection 
Spurious rejection 
AGC range 
Audio output 
Delta -tune range 

0.7u V 
6kHz (at -6dB) 
50dB 
60d8 
60dB 
75dB 
3W /- 1kHz 

TEST REPORT 
Supply voltage 
Current drain 

Rx only: 
Tx: 

Freq. Accuracy 

Transmitter 
RF power output 
Harmonic level 
Modulation % 

Rec iever 
Signal ro noise ratio 
at specified input 
Adjacent ch. rejection 
Delta -tune range 

TEST EQUIPMENT 

CB -530 
13.8Vdc 

240mA 
1.35A (full mod.) 
within 150Hz 

4W 
not measured 
80% 

10dB (at 0.7uV) 
40d8 
CI- 1.4k fir 

Hewlett Packard model 85588 signal generator 
Hewlett Packard noise and distortion set 334A 
Bird Model 43 RF power meter. Sierra 500 W dummy load. 
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U.H.F. CB antenna 
strength loss 

is reo longer a problem. 
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Philips introduce the battery operated Field 
Strength Meter which lets you measure the 
efficiency of your U.H.F. C.B. band antenna. 
F.S.M. sensitivity is such that measurements 
are normally made at distances greater than 
20 metres from the antenna being monitored 
or tested. The small detachable quarter wave 
pick-up antenna is inserted into the INPUT 
socket on top of the F.S.M. If a remote 
antenna is required in place of the one 
provided the feeder from the antenna is 

connected to the input socket. 
The F.S.M. enables day to day checks of 

transmitted radiated power, comparison of 
relative gain between antennas, and accurate 
measurement of radiated power to construct a 

polar diagram. 

S 'ce 
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BAND 

To Ant 
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An important addition to your U.H.F. C.B. 
radio operation. For further information contact 
your local Philips Service Branch on the 
following telephone numbers, or bring your rig 

in for a test. 

Sydney 7361233, Newcastle 61 1631, 
Canberra 950321, Melbourne 6992731, 
Hobart 280121, Brisbane 221 5422, 
Townsville 797422, Adelaide 223 4735, 
Perth 3224653. 

Specifications of the Philips U.H.F. field strength meter 

Frequency Range 477MHz + 5MHz. Input 
Impedance...50 Ohms. 

Input Level -30dBm (+ 1.5dB) at maximum 
sensitivity.* 

Scale Calibration -10dB to + 1dB, relative to 
-30dBm input. 

Power Supply 2 Standard 9V transistor radio 
batteries. 

Battery Life With normal intermittent use - 
over 150 hours. 
This will be double with long life 
batteries. 

*When the sensitivity control is set at MINIMUM, a 

further reduction of approximately 10dB is provided. This 
control is combined with the ON/OFF switch. 

(Also illustrated are 2 of the new Watt meters for signal 
measurement) 

McCANN 184 0013 



A DY Sale Priced! CB Radios ELECTRONICS Sale Ends 30th June, 1979 -'EL,StlC1 
Quality Base Station 

on a Budget SÁVÉ$20 f. 
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Regular Retail 
Price 149.95 

12995 

Realistic Navaho° TRC-441. Loaded 
-with features at minimum price! Dual 
ceramic IF filters give you superior 
selectivity and adjacent channel re- 
jection. Hysteresis -type adjustable 
squelch compensates for fading to 
reduce signal "chopping." LED modu- 
lation indicator and digital channel 
readout. S/RF meter. Up -front speaker, 
jacks for external speaker and 
headphone. With plug-in mike, AC 
power cord. 21-9441 

Specifications 
Sensitivity for 10 dB S+NIN: 0.5 microvolt. Adjacent Channel Relection: 80 
dB. Audio Output: 5 watts max. RF Output: 4 watts max. Spurious Radiation: 
Better than -65 dB. Frequency Tolerance: Better than 0.002%. Modulation 
Capability: 90 to 100%. Power Requirement: 240VAC. Size: 12.0x30.0x24.7cm. 

---JE4LISi7C_ Low -Cost AM CB with Advanced Features 
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AMISSB Base - Goes Mobile Too! 
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*Auto -Modulation control 
LED Channel readout 
*ANL `!`l995 
Realistic TRC-458. Put.your signal across with far more 
power than the best AM radios. PLL circuitry for rock - 
stable performance on all 18 AM and 36 upper/lower side- 
bánd channels. Includes jacks for mobile PA and remote 
CB speakers, front panel t/4" headphone jack, RF gain 
control and S/RF meter. Adjustable mounting bracket, AC 
and DC power cords. 21-9458 

EIMINita 

18 

Realistic TRC-420. Compact, yet loaded 
with features for "big radio" perform- 
ance. Auto -modulation to maximise 
your talk -power. Two ceramic filters 
for superior selectivity and freedom 
from adjacent channel interference. 
Features lighted S/RF meter, full-time 
ANL, external speaker jack. With 
mobile mounting bracket, dynamic 
mike with locking plug. DC power 
cables. 21.9420 

7995 Regular Retail 
Price 89.95 

Specifications 
Sensitivity for 10 dB S + NIN: 0.5 microvolts. Adjacent Channel Rejection: 60 
dB at 10 kHz Audio Power Output 5 watts maximum. RF Power Output: 4 
watts maximum. Power Requirement: 12VDC positive or negative ground. 
Sin: 4.1 x 13.3x 19.6cm. 

AM/SSB CB Transceiver Budget Priced! 
Noise Blanker and RF Gain Control 
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12 -watt P.E.P. SSB output 
18 AM Channels, 36 SSB Channels 

V271 

22995 
TRC-448. Includes many fine features like PLL circuitry, 
clarifier for fine tuning SSB reception, dual IF's and a 
crystal/ceramic filter for sperb selectivity. Noise blanker 
Cuts impulse Interference and an automatic modulation 
gain circuit provides 100% "talk power" without a power 
mike! Mobile bracket. Push -to -talk mike, DC power cord 
with inline fuse. 219448 

Available at all Tandy Stores and participating Authorised Sales Centres 



KENWOOD 
New shipment of the superb 
TS -520S just arrived 
in Australia. Ask your nearest Kenwood distributor for your 

extra special deal on the ever popular 
TS -520S all band (1.8 to 29.7 MHz) SSB Transceiver. 

Amateurs throughout the world aclaim this rig 
which was specially engineered for the serious enthusiast. 
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TS -820S series 
If you require a more 

progressive HF Digital Transceiver 
then move up to the functionally 

engineered TS -820S Pacesetter rig. 
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Due to production delays overseas, the TS -120S and the TS -180S Transceivers previously 
advertised will not be available until the end of June. 

TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 
31 Whiting Street, Artarmon, Sydney, N.S.W. 2064. Telephone (02) 438-1277 

Interstate Distributors: 
N.S.W.: SIDE BAND ELECTRONICS SALES. (02) 438-4191. - CUSTOM COMMUNICATIONS. (02) 681-3544 

VIC.: VICOM IMPORTS PTY. LTD. (03) 699-6700 OLD.: MITCHELL RADIO CO (07) 57-6830 

S.A. & N.T.: INTERNATIONAL COMMUNICATIONS SYSTEMS PTY LTD. (08) 47-3688 

W.A.: WILLIS TRADING CO. (09) 321-7600 TAS.: ADVANCE ELECTRONICS. (003) 31-5688 

PLUS MANY OTHER REGIONAL OUTLETS THROUGHOUT AUSTRALIA 



Amateur radio events 

January's great tropospheric opening 

Roger Harrison, VK2ZTB 

There was considerable excitement on the two -metre band during January when it 'opened' for nigh on a 
week between the NSW seaboard and New Zealand. Although most readers will have heard about or read 
the details by now it's interesting and instructive to go over the event in relation to the weather patterns of 
the period. 

THE OPENING appeared to commence 
late in the afternoon of the 7th of 
January. John, VK2AYC worked ZL1DR 
via New Zealand repeater D just before 
0700 Z that day. The first direct con- 
tacts followed around 0900 Z. From 
that time, right through to 1200 Z, 
Australian stations from up and down 
the NSW coast worked into ZL1 at 
signal strengths around 5 x 4 up to S7 
at times. Both SSB and FM (simplex, 
and via repeaters) were used. 

The Bureau of Metereology, Sydney, 
kindly allowed me to examine their 
records of daily balloon flights from 
Mascot covering 6-13 January. From 
these I have obtained details of the 
temperature inversion over the Sydney 
end of the tropospheric path. The 
Bureau also supplied the daily weather 
maps reproduced here. 

On the evening of 7 January a cold 
'front passed across the lower south- 
east corner of the" continent and a high 
of around 1020 millibars (mb) was 
sitting over New Zealand. At 0300 
EAST on the 7th there was a developing 
temperature inversion over Sydney com- 
mencing at 350m, the temperature 
rising from 18°C to 26°C between 
350 and 700 metres. then steady at 
26°C to 1.2 km. 

On the 8th, another cold front 
advanced across the Great Australian 
Bight, but this didn't reach the south- 
eastern corner of the continent till the 
following day. The high remained over 
New Zealand, with some change in the 
isobaric contours. The action this day 
seemed to peak between 0800 Z and 
1300 Z, although this may be the times 
when amateurs are not otherwise 
employed! The 0300 EAST balloon 
flight showed a possible duct develp- 

ing between about 1 km and 1.5 km. 
the record shows a distinct temperature 
inversion between 900 and 1.2 km 
returning to the usual negative lapse 
rate up to 1.45 km where it once again 
'inverted', the temperature going in the 
positive direction up to 1.7 km. 

Again, VK2 to ZL contacts pre- 
dominated. Stations up and down the 
NSW coastline were working each other, 
for the first time during the event, on 
this day. Tropospheric refraction con- 
ditions were certainly greatly improved. 

On the 9th, the cold front south of 
the continent had pushed the isobaric 
contours up diagonally across the 
Tasman and a low sat over eastern' 
Victoria. Signals between VK2 and ZL1 
were generally better this day and the 
action peaked between 0700 and 1400 
Z (1700 to 2400 EAST). A number of 
contacts were made on 432 MHz. Rod, 
VK2BQJ worked ZL1TAB at 0815 Z, 
continuing to 1025 Z and then again at 
1100 Z, though much weaker. 

This appears to be the first 432 MHz 
trans -Tasman contact reported. It 
shatters the NSW distance record for 
the band but falls just short of the 
Australian record. 

Dick, VK2BDN, unfortunately had 
difficulty as the ZL station could not 
properly resolve his signal. 

The 0300 EAST balloon flight 
showed the inversion to lie between 
200 and 800 metres over Sydney, the 
temperature rising from 21 to 29°C. 

On the 10th, plenty of signals were 
up to S9 or more. ZL1 to VK2 again 
mainly, with several ZL2 stations 
appearing - a rarity in NSW. One-way 
signals were heard on 432 MHz after 
2100 Z. Best 2m band performance was 

between 2Ó00 and 2300 Z. The weather 
map for the morning of the 10th shows 
the cold front slipped down beneath 
Tasmania, a high of 1016 mb sitting 
over the Bight and the high remaining 
over New Zealand. The inversion over 
Sydney was between 150 and 500 
metres, the temperature rising from 
23°C to 33°C. 

Conditions deteriorated rapidly the 
following day, and nothing was heard 
after 0700 Z. The 0300 Z balloon flight 
showed that the temperature inversion 
had risen to 900m at the base, the tem- 
perature increased from 16°C at that 
height, to 27°C at 1.2 km. Atmospheric 
conditions became disturbed and, by 
the balloon flight at 1700 Z (0300 
EAST the next day), the inversion layer 
was clearly broken up, some not well - 
developed inversions existing around 1 

km and 1.6 km over Sydney exhibiting 
only small (1-3°C) positive temperat- 
ure changes. 

The weather map for the 11th shows 
a cold front which passed into the 
Tasman, between NSW and New Zeal- 
and, running NW -SE and a considerable 
change in the isobaric contours. This 
cold front was probably largely respon- 
sible for the break up of the excellent 
tropospheric conditions of the previous 
week. 

The most notable features of the 
weather pattern over the period were 
the fairly constant air pressure over the 
NSW seaboard (around 1012 mb) and 
the stable high located over New Zealand. 
A number of low pressure systems over 
the northern area of the continent 
probably contribute to the inversion 
conditions being confined to the NSW 
coastal region, and not spreading to 
Queensland. 
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6 Jan: a high 
over NZ, cold 
front passes 
south of the 
continent 
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10 Jan: a high 
has moved over 
the Bight. 
More 432 MHz 
action on this 
day. 
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8 Jan: ít seems 
a duct develop- 
ed over the 
Tasman this 
day. 

9 Jan: a cold 
front south of 
the continent 
alters the iso- 
baric contours. 
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7 Jan: high re- 
mains over NZ 
cold front pass- 
es across south- 
ern states. 
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11 Jan: cond- 
itions dropped 
out finally and 
nothing heard 
after 0700 Z. 

CONTINENTAL SPECIALTIES CORPORATION I=M1= DIGITAL PULS R DPI 

L 

2-z 2 
GEaC OIOITAL PUL{111P OP -1 

GENERAL ELECTRONIC SERVICES PTY. LTD. 
99 Alexander Street, Crows Nest, NSW. 2065. 
Phone: 439-2488, 439-2399. Cables: SERVO SYDNEY. 
Telex: 25486 A/B SERVO. 

Automatic polarity sensing 
delivers pulse of opposite 
polarity. 

Single pulse or 100 pps 
train. 

Sink or source 100 mA. 

LED indicator. 

TTL, DTL, CMOS logic. 
Complete with power lead. 

Max current draw 30 mA 
even when driving a short 
circuit. 
Weighs only 85 gm. 

Adelaide: 42-6655. 
Canberra: 80-4654, 82-3581. 
Brisbane: 277-4311. 
Melbourne: 598-9207, 598-5622. 
Newcastle: 69-1625. 

' , Perth: 325-5722. 
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1 240V AC 
,OPERATION - NO 

BATTERIES REQUIRED 

1 15 DIFFERENT SCIENTIFIC 
FUNCTIONS. 10 BUILTIN 
PROGRAMMES 
- SUPER INTELLIGENT 

T 10 DIGIT MANTISSA. 2 DIGIT 
EXPONENT 6 WORKING REGISTERS 
8 MEMORY REGISTERS 

1 FULL 48 PAGE INSTRUCTION MANUAL 

TRIG. INVERSE TRIG. HYPERBOLA. EXPONENTIAL. LOG. FACTORIAL. AZIMUTH, 

POWER, AREA. TO NAME JUST A FEW FUNCTIONS 

1 USE AS A 4 FUNCTION DESK CALCULATOR AND IMPRESS YOUR FRIENDS 

WITH 1HE EXTRA BUTTONS, (DICK DOES) 

CALCULATOR 
PRICES ARE RISING - 
THIS COULD BE YOUR' 

LAST CHANCE 
so ORDER NOW 

Cat. 0-3016 

NO 
LY 

Rc 08 
SIJ1P 

A 
N 

ORIC9INY 
TURN 1 FOR A 

" tR' 
ONpIT C ÑOANO WE 1 smor 

REgSO YOUR MONEY 
1,1E 

11/E 
REFUND 

ADO $3.00 FOR POST AND PACKING ANYWHERE IN AUSTRALIA 

DICK SiTH ELECTRONICS 
NSW 129 York S1r..8. STONEY. Phone 2903177 ACT 96.98 DI.d.ton. S(n.l. FYSHWICK. Phan. 60 4964 

147 Hum. Highway. CNUL(ORA Phone 6429922 Vic 399 (onsdol. Street. R41080506(. Phone 67 9874 

162 Pacific Highway. GORE HILL Phone 4395311 656 Bridge Rood. RICHMOND Phone 4281614 

30 Gres. Soul, PARRAMATTAPhon. 6831113 OLD 166 (opon Road. BURANDA Phone 391 6233 

SA 303 Wrig1r Sinter. ADELAIDE. Phone 2121962 

Opening tom In WOLLONGONG Welch for wore eddies,. WA 414 William Strew. PERTH. Phon. 3286964 

EXCEPT WHERE NOTED ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS 

MAIL ORDER CENTRE: PO Box 747. CROWS NEST NSW 2065. Ph 439 6311. PACK 6 POST EXTRA. 

welcome here 
SHOPS OPEN 9AM to 6.30PM 
(S.Iurd.Y: 9.m till 12 noon) 

BRISBANE: H.9 hoot ..Hier. 
ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 
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PREDICTIONS JULY 
1979 

Covering 3 to 40 MHz, these predictions 
show the times radio contact is possible 
between the areas designated beneath each 
graph, as well as the possible 'mode' and 
reliability. Vertical columns indicate time - 
commencing at 0000 UT on the left, to 
2300 UT at right. For reliable predictions 
follow the times and frequencies indicated 
by the F character. 

Complete information on using these 
predictions can be obtained by sending a 

stamped, self-addressed envelope to:- 
ETI - Predictions 
3rd floor 15 Boundary St 
RUSHCUTTERS BAY NSW 2011. 
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(Also serves N.E. and S.C.) 
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These GRAFEX style computer generated 
predictions are provided courtesy of the 
Australian Ionospheric Prediction Service. 

KEY TO SYMBOLS 

A blank area means no normal propagation is possible. 

path open 50 90% of days in month. 

F path open at least 90% of days in month. 

B propagation possible via E and F layers over 

. 90% of days. Overrides 'F'. 

M propagation possible by both 1st and 2nd F4ayer 

modes. Expect strong fading. 

S . . propagation possible by 2nd mode (also 3rd and mixed 

E and F modes). Expect strong fading, weak signals. 

A High absorption indicated. Expect weak signals. 
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A Review of the 

Standa d C6500 
With the rising sunspot cycle has come an increased interest in shortwave listening - 
and a rash of receivers to cater to an enthusiastic market. This receiver features a 
'Wadley loop' front end and coverage from 500 kHz to 30 MHz. 

GENERAL COVERAGE shortwave rec- 
eivers using the Wadley Loop method 
of frequency band selection first began 
appearing in the early '70s. The Wadley 
loop is a frequency conversion scheme 
that provides selection of 1 MHz 
segments by the receiver's 'front end', 
these 1 MHz segments then being tuned 
by a more or less conventional receiver 
that has only a 1 MHz tuning range. 

Wide frequency coverage, a 'slow' 
tuning rate and accurate frequency 
readout are features possible with the 
Wadley loop scheme. 

A detailed examination of the 
technique appeared on pages 71 to 73 
of our February issue this year in a 
review of another Wadley loop receiver. 

111 STANDARD 

All Rand 'carpas women 

Features 
The C6500 features selectable upper 
and lower sideband reception, separate 
filters for AM and SSB - selected 
automatically, a large scale S -meter, 
battery or , mains operation, internal 
speaker, whip antenna, an RF 
attenuator to prevent front-end 
overload and a tape output jack. 

The main tuning dial combines the 
"MHz" readout dial and the "kHz" 
readout dial, greatly facilitating 
frequency readout at a glance. 

Panel layout is simple and functional, 
all controls are well spaced and easily 
accessible. General appearance is unpre- 
possessing. 

The S -meter .is particularly easy to 
see and use, although one should 
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remember that such things are only 
'relative' indicators. 

Both screw terminal and RCA 
antenna connectors are provided along 
with a 'mute' facility via terminals on 
the receiver's rear facia. 

The dial light may be switched off - 
presumably to reduce current drain 
when the receiver is operated from 
batteries. The C6500 may be run from 
eight UM1 dry cells if desired. They 
mount inside the cabinet. 

A detachable telescopic whip is 
provided with the receiver. This is a 
handy little adjunct for portable 
operation under circumstances where 
antenna erection ís impossible or 
inadvisable. It's also good if you want to 
use the receiver as a signal monitor. 

AY.-"\ r-.ae ' 
/r// 
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receiver 

Performance 
On the air, the C6500 is quite a lively 
performer. Sensitivity is excellent, it 
pulled in many quite weak stations with 
good clarity. Selectivity is not 
'communications receiver' standard, but 
good for this type of receiver. Separate 
filters for AM and SSB makes quite 
a difference. 

The tuning rate is a little 'fast', 
although one would get used to it. 
The clarifier has reasonable range with- 
out being 'savage' in operation. It's a 

little touchy clarifying SSB signals. 
The MHz selector is quite easy to 

operate - putting the MHz and kHz 
dials together was a good idea, it 
certainly makes frequency readout 
much simpler than a separate -dial 
arrangement. The addition of a 'lock' 
indicator would have been a great 
help. 

The pre -selector operates smoothly 
and is neither too broad nor too sharp 
in tuning. 

Audio quality was excellent - not 
hi-fi mind you, but quite pleasant for 
this sort of application. 

Front end overload and cross - 
modulation was evident with a number 
of strong, closely -spaced signals on 
crowded bands, but the RF attenuator 
improved matters markedly. One cannot 
really expect 'communications receiver' 
performance at the modest price of this 
equipment. 

In general the controls, other than 
the tuning, operated smoothly. 
Frequency stability proved excellent - 
certainly up to good SSB standard. 

A handbook as such is not provided, 
but a fold -out poster -sized sheet, 
printed both sides, accompanies the 
receiver. Though unusual, it is clear, 
well laid out and informative. It 
includes details on operation of the 
receiver and details on antenna arrange- 
ments. 

On the test bench 
Sensitivity was quite a deal better than 
what the manufacturer quoted. A 

number of difficulties prevented us 

STANDARD C6500 RECEIVER 
Supplied by:- 

G.F.S. Electronic Imports, 
15 McKeon Road, 
MITCHAM. VIC. 3132 
1031 873-3939 

Serial No: 
Recommended Price: 

E050090 
5359 

MANUFACTURER'S SPECIFICATIONS 
Frequency Range 
Types Of emission 
Sensitivity: SSB/CW 
fat 10dO soN/N) 

Selectivity: SSB/CW 

AM: 

Stability 
Audio output 
Power supply 
Dimensions 

Weight 

0.5MHz to 30MHz 
AM, SSB, CW 
AM: 5uV at 0.5-1.5MHz 

luV at 1.5-30MMz 
SSB: tuV at0.5-1.5MHz 

0.5uV at 1.5-30MHz 
(AM, 30% modulation. 
)kHz) 
4kHz @ -6d8 
8KHz @ - 30dB 
7kHz @ -6dB 
13kHz @ -3048 
Within 50011, after warmup 
1.5W @ 10% distortion 
220Vac, 12Vdc or 8,1.5V 
290inm deep, 156mm high. 
340mm wide 
6.4kg 

Fine tune control, internal speaker, internal/external battery 
operation. race recorder output socket. attenuator switch, both 
terminal and RCA (coax) antenna connectors, attachable telescopic 
antenna, 'mute' connector. 

TEST REPORT 
Sensitivity: 10.5MHz 
(10d8 SINAD) 28.5mH. 
Selectivity: ar -6dB 

at -30de 
at -50dB 

Stability: 

Crossmodulation: 

Overload: 

AGC performance: 

Srnere,: 

AM: 0.55uV SSB: 0. 14cV 
AM: 0.65uV SSB: 0.2uV 
AM:6.2kHz 
AM: 10.8511, 
AM: 12.55H, 
within 200H, over one 
hour after 70 min nrmup 
A signal 55dB above 
wanted signal and took Hz 
away produces approx. 
6dB increase in audio 
cu rput. 
Output distortion corn. 
rnences at 7L1n V signal 
input f- 10dBm1 
Less than 6d8 audio out- 
put change for 90d8 
change in signal level 
Roughly 6dB per Spoint 
Irons SI to 98. will nor 
Indicate S9a20 even at 
/V inpu rl 
SI. 0..7uV; S9.90uV 

TEST EQUIPMENT: 
Hewlett Packard signal generator model 85588 
Frequency meter: digital counter in HP sig. gen. above. 
Hewlett Packard noise and distortion meter model 334A. 

from measuring the SSB selectivity 
(Murphy's Law), but, as the AM 

selectivity exceeded the specifications, 
one could expect reasonable figures. 
Separate AM and SSB filters are unusual 
in this type of receiver, although 
included in higher -priced models. 

Crossmodulation and overload, while 
nothing wonderful, are all one could 
expect from a piece of equipment in 

this price class. Certainly better than a 

number of the higher -priced "all - 
singing, all -dancing" general coverage 
'consumer' portables. 

AGC performance is not bad at all 
with a range of 90 dB for only 6 dB 
change in audio level. It certainly takes 
care of the sort of fades generally 
experienced on the shortwave bands. It 
shows up quite well on the broadcast 
band as well.. 

The S -meter is a delight. It's easy to 
read with scale intervals not too far 
from 6 dB per S -point (the 'classic' 
division) from S1 to S8. It wouldn't 
even reach S9+20 at one volt input! 
The AGC won't let it. 

Summary 
Overall, quite a neat performer 
definitely worth close scrutiny at 
the price whether you're considering 
casual general listening or serious 
DXing. 

LOVE 7.1v I 19i 1 

-- 

C-6500 
Solid State, Synthesized Receiver 

Cowen Broadcast Band From 0.5 to 30 mite 
A state of the art COmmun,Catior, receiver miring 
the range 0.5.30MHz using a Wadley Loop for rock 

solid stability. Unlike some other receivers that use 

only one filter in the IF and exhibit poor selectrohy, 

The C.6500 has two filters. Tying good selectivity 

on SSB and AM. Fur more details write to us for a 

brochure. $339 
NEWT? 

SX-100 Programmable VHF/UHF I 

Receiver. 
features 

Warr " '"' 30.54. Ia0 led and 4.0 16 Chits. $392.00 
514 Milt 

5 KHz Channel Swung 
on VHF and UHF 

Wrens 6 2 and 07 
meter Aesaleut Baas 

User 32.000 Cnannels 
05 IN Sensitivity 
720.710016 and 12. 

16 VDC ~aid. 

ultscs 

,. a a 11.10a4 . O. a ae.ty,no ,..,...a ...,,,, 

G.F.S. ELECTRONIC IMPORTS 
15 McKEON ROAM MITCHAM, 3132. 

(03) 873 3939 
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Computer Graphics Allowed 
As Trial Evidence 
A hearing to determine 
the causes of a rail acci- 
dent which killéd seven 
people in the US has al- 
lowed the use Of a com- 
puter simulation of the 
event to be used as evi- 
dence. 

The question was: at what 
speed was a boxcar travelling 
when it was being coupled to a 
tank car carrying LPG (liquified 
petroleum gas - a potentially 
very explosive substance). 

Was the railroad to blame - by coupling the two cars 
too fast, or were the tank 

car's designers to blame - 
by not allowing enough 
strength in the coupling 
mechanism? 

The essential parts of both 
vehicles were simulated collid- 
ing at various velocities and the 
resulting deformations in the 
tank car were displayed. The re- 
sult of the hearing was that the 
collision had occurred at over 
50 kmjhr and so the design 
had been pushed beyond its 
specifications. 

The railroad company had 
to pay damages in excess of 
$US20 million. 

The accident happened in 
Decatur, Illinois. 

Computa -Guard 
For years, burglar alarms were simply devices that 
made a noise when a premises was broken into. They 
were installed entirely within that premises and were 
easily tampered with. Now Metropolitan Security Ser- 
vices have unveiled a system which, monitors all the 
alarms in an area using a central computer. 

The 'front end' of the system 
is a variety of break-in detectors, 
such as conductive window 
tape, door switches, microwave 
motion detectors and the like. 
These are installed by MSS and 
connected to a monitoring unit, 
also in the client's premises. 
This is connected by Telecom 
land -line to a central 
microprocessor -controlled 'in- 
terrogator' which, every couple 
of seconds, sends a signal to the 
monitoring unit to ask it if it is 
okay. 

This makes the whole sys- 
tem almost un-tamperable. 

The chances of a burglar 
being able to disconnect the 
monitoring unit while it is not 
being interrogated and connect 
something which will simulate 
its response is very small. 

The client's monitoring unit 
also has a keyswitch which ena- 
bles him to change the status of 
the unit from 'day' to 'night' 
mode. 
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This is all very well, but it's 
what the system does with 
the information it receives 
from the monitoring unit 
that's the really dever bit. 

Unlike most similar systems, 
the central computer can tell 
which of the alarm circuits has 

- 

been set off. This has several 
advantages. 

The central computer 
operator (who telephones the 
police whenever a break-in oc- 
curs) can tell where the thief en- 
tered the premises. 

He can also tell if the client 
has forgotten to switch his unit 

This is the new 
S-100 RAM card 
from Rod Irving 
Electronics. It Is 
shown with 16 K 
of RAM chips in- 
serted. The card 
has sockets and 
decoding for a 
total of 64 K. 

Rod Irving 
Electronics, at 
Shop 499 High 
St, Northcote, 
Vic 3070. 

into 'day' mode - an alarm will 
be given for the front door at the 
time it is usually opened. 

He can even tell if the owner 
has forgotten to set the alarm as 
he left - the computer can be 
programmed to check for the 
alarm being set to 'night' mode 
after a certain time. The 
operator will then phone the 
client - whose telephone 
number will be given to him by 
the computer - and see if he is 
still in the building. When he 
gets in touch, or when the client 
telephones to change any of the 
information he has given MSS, a 
four-letter code is used which 
identifies that particular client 

At any time, a report can be 
generated by the computer, 
specifying the events (false 
alarms, normal entries, or what- 
ever) that have occurred in a 
specified period. 

Metropolitan Security 
Systems, 17 Tennyson Rd., 
Mortlake, NSW 2137. 
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Bringing home the bacon 
Australian computer manufacturer D.D. Webster Elec- 
tronics Pty. Ltd. of Scoresby, Victoria, recently com- 
pleted its most unusual installation to date - to a pig 

farmer. Paul Davis of Bamawm, is a 

Diploma of Business Studies 
(EDP) graduate from the Royal 

tool 
Melbourne Institute of Technol- 
ogy who spent 12 years as a 

programmer and systems 
analyst before taking up pig 
farming in partnership with his 
wife and parents three years 
ago. 

The computer, Webster's 
double -sided double density 
Computex Spectrum -II model 
D, has been installed in the far- 
mhouse lounge room with an 
ADM3A video terminal, a Tele- 
type 43 printer, and RT11 
operating system at a total cost 
of $13 500. It will be used to 
assist breeding a superior 
bacon stock and also provide 
information and advise on all 

management and accounting 
matters. 

Further information from 
D.D. Webster Electronics 
Pty. Ltd, 1326 Ferntree 

executive briefcase! Gully Road, Scoresby 3179. 
Tel: (03) 763-7294. ' 

Development 

A new gizmo called the 
Microcommunicator 
Model 177 is now availa- 
ble from measuring and 
Control Equipment Co. 
Pty. Ltd., PO Box 78, 
Epping, NSW 2121. 
Tel: (02) 86-4060. In- 
corporating an ASCII 
keyboard, printer, digital 
cassette recorder, al- 
phanumeric display, 
EPROM programmer/ 
verifier, and editing keys, 
the unit measures only 80 
x 300 x 210 mm and 
weighs just 3.9 kg - 
small enough to fit into an 

The discharge printer pro- 
vides 32 characters per line of 
hard copy transmitted from the 
keyboard, cassette tape, PROM 
or other on-line system. The di- 
gital cassette recorder employs 
an ANSI spec data minicassette 
capable of recording 32K bytes 
in 64 byte fixed length records. 

Display of four lines of 16 
characters is provided by six- 
teen 18 -segment alphanumeric 
LED readouts with an additional 
line number readout In an al- 
ternative mode eight lines of 
eight hexadecirnal characters 
can be displayed. A further three 
character display indicates 
ROM address and special mes- 
sages. The EPROM socket ac- 
cepts 2758s and 2716s which 
can be programmed and ver- 
ified by the unit. 

Matrox boards 
Two new boards from Cana- 
dian manufacturer Matrox 
Electronic Systems provide 
24 line x 80 column al- 
phanumeric displays for the 
5100 and EXORciser bus- 
ses. 

The ALTR-2480 and EXO- 
2480 boards employ a new de- 

sign to eliminate bus contention 
when the processor tries to ac- 

cess the video memory at the 
same time as the CRT control- 
ler. The transparent memory 
design is completely general 
and does not depend on the 
peculiarities of a particular pro- 
cessor's memory access tim- 
ing; it is claimed to obviate an- 

noying flashes on the screen or 
processor slow -down and halts. 

A 20 mA current loop or TTL Matrox products are available 
interface provides communica- from Measuring and Control 
tion at eleven, switch -selectable Equipment Co. Pty. Ltd., PO 
speeds ranging from 75 to 19 Box 78, Epping, NSW 2121. 
200 baud. Tel: (02) 86-4060. 
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Z-8000 is coming! 
Launched on the crest of a veritable wave of 
rumours and speculation, Zilog's (and AMD's) 
Z-8000 microprocessor is now becoming availa- 
ble in production quantities. Widely touted as 
`comparable to a PDP11 /70', the Z-8000 is the 
most advanced 16 -bit microprocessor to date. 

Sporting a set of sixteen 
general-purpose 16 -bit regis- 
ters, the Z-8000 can operate on 
seven main data types: bits, 
BCD digits, bytes, words (16 
bits), long words (32 bits), byte 
strings and word strings. Eight 
user -selectable addressing 
modes include five main mod- 
es: Register, Indirect Register, 
Direct Address, Indexed and 
Immediate. For certain instruc- 
tions there are several other ad- 
dressing modes: Base Address, 
Base Indexed, Relative Address, 
Autoincrement and Au- 
todecrement 

Over 410 meaningful combi- 
nations of instruction types, 
data elements and addressing 
modes are available with the 
Z-8000, which also provides 
signed multiply and divide in- 
structions in hardware for both 
16 and 32 bit values. 

In view of its intended applica- 
tion area in large systems, the 
Z-8000 can address a large 
memory space; up to eight 
megabytes in each address 
space. There are six address 
spaces; code, data and stack for 
both the system mode and the 
normal mode. 

The Z-8000 will be second 
sourced by Advanced Micro 
Devices (AMD), whose version 

is designated the AmZ-8000. 
Obviously, it is impossible to 

give more than a tantalising 
glimpse of the power of the 
Z-8000 in a short news item, 
and we will have more to say on 
the Z-8000 in the future. In the 
meantime, further information 
is available from the dis- 
tributors: for Zilog, Zap Sys- 
tems Pty. Ltd., 3 Small 
Street, Broadway, NSW 
2007. and for AMD, R & D 
Electronics Pty. Ltd., 23 
Burwood Road, Burwood 
3125. 

New clubs 
Two new clubs have come to 
our attention this month: 

From Adelaide, R.G. Steven- 
son writes to advise us of the 
formationof a TRS-80 User's 
Group in that city. Monthly 
meetings are held; for further 
details contact Mr Stevenson 
at G.F. Stevenson Printers, 
34-36 Sturt Street, Adelaide 
5000. 

Geelong Computer Club 
meets on the second Thursday 
of each month at Tybar En- 
gineering, Hampton Street, 
Newtown, Geelong 3220. 
The contact for information is 

Ian Stacey on (052) 22-1455 
(business hours). 
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Whether it's increased productivity of managers, improved communications through efficient paperwork flow, or 
professionalizéd secretarial support and even full business data processing, MEMORITE provides a comprehensive array of features to assist your day-to-day operations: 

ENTERING AND EDITING TEXT 
Type anywhere on screen Automatic carriage return 
Variable tabs, evenly spaced or arbitrary Tab ruler on 

screen Cursor "arrow" key for cursor up, down, left, right Cursor to top of screen, top of text, end of screen, end of text, beginning of line Variable speed, variable 
directional scrolling, automatic or manual Scrolling by 
pages under operator control, for proof-reading Status report of memory usage Count of words and characters in document Character -oriented editing, no need to 
specify text to be changed, line number or page number 

Over -type or insert modes Insert line Automatic 
realignmlent and repagination after insertion or deletion Delete: character, to end of line, line, portion, to 
beginning of text, to end of text Backspace with or 
without automatic realignment Cut and paste Search, 
with wild -card characters if desired Global or partial 
search and replace Keyboard is under video console for operator comfort 

PRINTING 
55 Characters/second, bidirectional, typewriter -quality 

printer Mid -text (changeable) stored format directives 
Standard values for format variables can be used 
Reset variables to standard by embedded directive or keyboard command Variable margins Automatic 

paragraph indentation Automatic right -justification, using variable character, not word, spacing Variable type density Variable vertical spacing Variable page 

length Different size pages may be mixed Automatic bold face Automatic underscore Automatic centreing 
Sub -scripts, super -scripts Automatic forward or 

backward paper rolling Print and move columns 
Automatic page numbering: right, left, or centre, top or bottom Alteration of layout for both -sides printing 
Optional manual control of page and line number 

during printing Automatic headers, footers; right or left 
justified or centred Append text in mid -page at print time, for document too long for memory Line -by-line, 
page -by -page or continuous printing Temporary stop for print -wheel or ribbon change Formfeed from 
console Printer test from console Status of format 
variables on screen during printing or anytime desired 

Type directly to printer Merge sorted mailing list with letter Create, modify, sort by post code, sort by date, sort by name, and print mailing list. 

COMPACT DISK FEATURES 
View status of disk Write -protect disk Copy disk Initialize disk 2 Quad -density disk drives 160 pages typed text per disk To reference document, move cursor to name in directory on screen; never need to type document name 2 -second document update on disk No constant automatic update to disk to slow system down Recall and save document Append document; fast boilerplate assembly Erase document Protect, unprotect document Copy document to order drive. 

MICROCOMPUTER DIVISION 
A.J.&J.W. DICKER PTY. LTD: `OR CRaPhC inc. 24 Woodfied Bvde., Caringbah 2229 
Australian Distributor 5245639 
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Meanwhile, 
at Intel .. . 
The latest AMD ads In US 
publications compare the 
AmZ-8000 with Intel's 8086, 
obviously favouring the 
AmZ-8000. It is true that the 
Zllog designed processor is 
more powerful than the 
8086 CPU, as even Intel's 
engineers would perhaps 
admit, but AMD may be ac- 
cused of counting their chic- 
kens, etc. 

Motorola 
and TI... 
Motorola have been talk- 
ing about the forthcoming 
68 000 16 -bit micro for 
some time now, and it cer- 
tainly sounds great, but so 
far there's been no sign of 
actual hardware. How- 
ever, that could have 
changed by the time you 
read this, as first samples 

ut 
of the 68 000 were due 
out of the ovens in mid - 
May. Who said it was too 
big for Motorola to make 
it? 

Motorola have also been talk- 
ing to Hitachi, who will be the 
first second source (?) for the 
micro (somehow it doesn't 
seem right to call it a micro) 
and will also assist with de- 
velopment of peripheral chips. 

At Texas Instruments, the 
TMS9900 product line is being 
filled out with the addition of a 

new Direct Memory Access 
(DMA) controller IC. The 
TMS9911 provides indepen- 
dent I/O at rates up to one mill- 
ion 16 -bit words per second on 
two separate channels. The 
DMA controller takes over the 
bus, shutting out the CPU and 
other bus masters, and gener- 
ates all the appropriate address 
and timing signals. 

Is anybody out there doing 
anything with 8 -bit processors? 
(Or maybe how about 32?). 

`Versatile' computers 
Most computers are versatile, but this one is more 
versatile than most; the 'Versatile 4' small compLiter 
system is made by Computer Data Systems, of Wil- 
mington, Delaware and is available in Australia from 
Microprocessor Applications, Maskell's Hill 
Road, Selby 3159. Tel: (03) 754-5108 

The basic system features an 
8085 processor, 32K RAM 
memory and dual Micropolis 
disc drives with a total of 630K 
bytes of formatted storage. The 
disc controller allows the addi- 
tion of another two drives. The 
system comes complete in a 

fully enclosed cabinet with 
built-in keyboard and 24 line by 
80 character video display. 

Standard software with the 
unit is the Micropolis DOS 
which includes a line editor, 
8085 assembler and program 
development utilities and the 
new Micropolis extended BASIC 
interpreter. The total retail price 
is $5900 before tax. 

Additional software packages 
include CP/M, CBASIC II, Mic- 
rosoft BASIC, COBOL and 
FORTRAN. Australian -written 
accounting packages are also 
available. Leasing arrange- 
ments, a full 90 day warranty 
and complete service back-up 
are also provided. 

Microprocessor Applications 
are also agents for the Integral 
Data Systems printer, as well as 
offering consultancy services, 
particularly for users of Intel 
iSBC and similar systems. 

Compiled by Les Bell 

Introducing the `Versatile' computer. 

Top of its 
class 

Integral printer 51150* 

At last a computer that easily adapts to your 
requirements without being 'strung together'. A 

computer that is suitable for either business, 
scientific, educational, or industrial applications. 
Based on the ever popular S100 bus, it features an 
INTEL 8085 processor, 32K of static RAM, and 
twin Micropolis drives giving an amazing 630K 
bytes of storage. With an interface capable of 
handling two more drives, imagine what you can 

do with 1.2M BYTES! 
Software is a vital part of. any computer, 
consequently each machine comes with MOOS 
(Disk Operating System), Extended Basic, Text 

j. 
Editor, 8085 Assembler, Utility routines, a sample 
Business pak, and several Games. You won't 
have to wait to get the'Versatilt' up and running; 
Everything is supplied! We also have available 
CP/M, BEM (a basic Expansion Module), Mailing 
List, and a complete set of Business Programs 
designed for Australia! 
We even custom design software and hardware to 
your requirements. 
The Integral Printer shown comes loaded with 
features that others may only be able to offer as 

options: Graphics, Enhanced Characters variable 

11 

Versatile 4 55900' 

Characters per line, selectable Form Length, and 
more. 
If you need a computer, go to the top of the class. 
'Versatile'. Available only from: 

MICROPROCESSOR 
APPLICATIONS 

r/ Maskells Hill Road f Selby, 3159 Australia 

(03) 754-5108 
'Small computers solving large problems'. 
Plus sales tax it applicable. OVERLOAD 42 
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Helios 

Your key to 
effective, economical 
computer power. 

P P II 

Processor 'chn oIogy 
Sol Specifications 

Keyboard: 85 key upper/lower case withseparate 
numeric keypad. Upper-case shift. shift -lock. cursor 
control and repeat keys provided. System reset 
performed by simultaneous depression of control 
keys. Indicator lights i LED) for local, upper 
case and shift. 
Character set: 96 printable ASCII upper and lower 
case characters plus 32 optionally displayable 
control characters. 
Cursor: Switch -selectable blinking. Block video 
inversion. Program controlled positioning standard. 
Cursors may exist at any or all character locations. 
CPU: 8080A. Uses same machine language as other 
8080 systems. 2 MHz clock cycle time. 78 instructions. 
Cassette interface: 120 character per second CUTS 
format or 30 character per second Kansas City format. 
selected by software. Uses audio cassette function 
of microphone start -stop switches. AGC for level 
insensitivity. Phase -locked data recovery tracks with 
speed variations. Software performs CRCdata integrity 
check each 256 characters. 
Serial interface: RS -232 and 20 mA current loop. 
75 to 9600 baud. asynchronous. 25 pin female 
"D -type' connector on card. 
Parallel interface: Eight data bits for input and output: 
output bus is tristate for bidirectional interfaces: 
levels are standard TTI .25 pin male "D -type' connector 
on card. 
External memory: Expandable to 65.536 bytes total 
ROM. PROM. and RAM. Uses 5-100 standard modules. 
Video signal output: 1.0 to 2.5 volts peak -to -peak. 
Nominal bandwidth is 7 MHz. 

See your Sol dealer 
for a demonstration. 

AUTOMATION STATHAM 
PTY. LTD. 

47 Birch.St, BANKSTOWN. 2200. Phone: 709-4144. Telex: AA 26770. 

128 Electronics Today International -June 1979 



Personal Computers & Microprocessors 

Beginners' Buying 
Guide 

Thinking of getting into personal computing? Which route should you choose - an `up-market' system, 
such as the Exidy Sorcerer (right) or the cheaper and more demanding way, with a single board 
development system such as the Synertek VIM (left). Phil Cohen gives some pointers. 

WHAT EXACTLY is a personal com- 
puter? Is it an oracle which sits in the 
corner of the room and gives 'out 
mathematically precise predictions? Or 
a robot which tirelessly controls house 
lighting and air conditioning? 

Or just a rich man's toy? 
The hobby computer market has 

split into two clearly -defined areas: The 
first is exemplified by products such as 
the Commodore PET, the Exidy Sor- 
cerer and the Tandy TRS-80. This is the 
"easy -to -use, plug -in -and -go" high end 
of the market. Applications. Teaching 
the buyer how to use a computer, 
working as a calculator, figuring bank 
balances and astrological charts, playing 
'sophisticated' computer games. 

The other half of the market is the 
get -you -started systems (usually sold as 
kits) which don't .do anything useful as 
they stand but are very much more 
instructive. Products which fall into this 
area are too diverse to mention, as the 
capital needed to begin production of 
these devices is much smaller than that 
required to produce a larger unit. 
They can't immediately be used as 

calculators and to do anything with 
them except learn, you have to have a 
fairly high level of knowledge - which 
you can get by buying one and studying. 

The eventual application of one of 
these smaller systems is, however, more 
interesting than the complex calculator 
type mentioned earlier. Due to the level 
of knowledge the smaller systems offer, 
the possibilities depend only on the 
ability of the user. You can turn one 
into a calculator type system if you 
want to. You can also use it to control 
air conditioning or vacuum the floor or 
even tell you jokes. 

The high price systems can, of course, 
be used for `control applications' (house 
lighting, etc.) but they are more difficult 
to modify for this purpose and the 
user would presumably be happier 
modifying something he paid $200 for 
and built himself than something for 
which he paid $1000 and has never seen 
the inside. 

Up-market Machines 
What do we mean by an `up-market' 
personal computer? Essentially, it's one 
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that can work out 2+2 = 4 as soon as 
you plug it in. It's a super -calculator. 
It's (usually) programmed in Basic 
(Beginner's All-purpose Symbolic inst- 
ruction Code). 

Fine. What do you do once you've 
got it out of the packing case? 

First, you plug it in to a wall socket. 
This is usually all the wiring up you 
have to do. Let's take the example of 
the Commodore PET (see review in 
May 79 ETI). The PET has a Video 
Display Unit (VDU) (which looks just 
like a TV screen, except that it dis- 
plays words instead of pictures) built 
into the top of it. You switch it on, 
type in "? 2+2", and the PET will dis- 
play on its screen: 

? 2+2 
4 

showing that the answer is 4. 
What if you want to program it? 

There is a comprehensive guide with the 
machine which tells you how to go 
about this.' A program is a sequence of 
instructions which you want the 
machine to 'carry out. Once you have 
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Personal Computers & Microprocessors 
entered them, the computer will do 
them in sequence on request - just like 
a programmable calculator. If, however, 
you turn the machine off, it will forget 
the program that it is holding at present. 
This is pretty useless if it's a program 
which you want to use again and again, 
and so the PET has the facility of recor- 
ding any given program onto a cassette 
using an inbuilt cassette recorder. You 
simply insert a perfectly normal audio 
cassette and type in the word "SAVE".. 
The PET will record the program onto 
the tape. You take the tape out, turn 
the machine off and the next time you 
want to use that particular program, 
you put the tape back in and type 
"LOAD". The PET will play the tape 
and remind itself of the program which 
you had it store earlier. 

Now let's look at the Exidy Sorcerer, 
as reviewed in ETI in April '79 issue. 
Although the Sorcerer is a more power- 
ful machine (i.e. it can so more things in 
a shorter amount of time than the PET 
can) it doesn't have a built-in VDU and 
cassette deck. It this a problem? Not at 
all. You simply connect the aerial 
socket of your TV set to the back of the 
Sorcerer and behold! it becomes the 
VDU. Similarly, when you want to save 
á program, you connect it to your 
cassette deck (the one you've just 
recorded "ABBA" on) and away you go. 
The Sorcerer is also programmed in 
Basic (although it has the facility to 
change languages when Exidy, the 
manufacturers, get around to producing 
the hardware) and also comes complete 
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The Signetics Instructor 50, being marketed in this country by Philips. This is a get -you -started 
system. 

with a full instruction manual on how 
to go about writing a program. 

A machine very similar to the Sor- 
cerer is the Sord M-100. The major 
difference is that it has an S-100 output 
built in (see later) and two analogue 
inputs for connecting it to . . . well, 
anything you can think of! 

The Apple offers much the same 
facilities as the Sorcerer, except that if 
you happen to have a colour TV set to 
plug into the back, it will allow you to 
have letters and words in different 

colours - for example, if you have 
written a program to tell you when your 
biorhythms are at their worst, you can 
arrange to have the words "take care!" 
flashed on the screen in bright red 
whenever you are about to go through 
a bad patch. 

The Tandy TRS-80 is also much the 
same in its basic structure as the Sor- 
cerer, except that Tandy supply a 
specially -designed cassette recorder and 
cut -down TV set to go with it as part of 
the package. 

MICRO'S - what's the difference between them? 

The most commonly used microprocessor chips in 
the hobby market are the 8080, Z-80, 2650, 
SC/MP and 6502. Other variants can be easily 
spotted - the 8085 is very similar to the 8080 but 
with certain changes. The Z-8000 is an upgraded 
Z-80. When choosing a system, which processor 
is best? 

This is a difficult question - it's like high-level 
languages (of which there are many different 
types and variants), people who are used to a 
particular one will prefer it to any other. Long 
arguments develop between programmers over the 
good and bad points of each language. It's the same 
way with processors. 

The 8080 is probably the processor with the 
most 'software support' - it has the most programs 
written for it. The Z-80 can run any program 
written for the 8080, as well as some which the 
8080 cannot. 

The 2650 has been promoted in Australia by 
Philips, who introduced it, and has become quite 
popular. 

The SC/MP has the advantage that it needs 

practically no 'support chips' - it will more or 
less stand alone and is thus ideal for many 
'dedicated' applications, such as doorbells, alarms, 
etc. 

The major differences between the processors 
in terms of programming are the instruction 
sets and the number of registers. 

The instruction set of a processor is a list of 
all of the different arithmetic and logical opera- 
tions it can perform - like the number of keys on 
a calculator. The registers in the processors are 
the same as calculator memories - the more, 
the better. 

The 8080 instruction set is about the same level 
of complexity as the 2650 and the 6502. This is 
adequate for most applications. 

The SC/MP has a rather limited instruction set 
and relies ón it's ease of application for its appeal. 

The Z-80 instruction set includes the 8080 set - 
and then some! It also has twice the number of 
registers. In general, though, it is usually felt that 
the 8080 level of complexity is sufficient for the 
beginner.. 
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Personal Computers E Microprocessors 
What's the Difference 
Right about now, you should be asking 
yourself the question, "What's the 
difference between all these systems, 
apart from the prices?". In order to 
answer that one, we'll split the facilities 
offered into several areas: 

1) VDU 
2) Tape recording 
3) Keyboard 
4) BASIC 
5) Inputs and Outputs 

First, the VDU. The only special 
feature in a VDU is whether it's colour 
or black and white. 

Tape recording is very simply dealt 
with as well - they either have it built 
in, supplied or external (ie: you use 

your own). In terms of reliability of 
recording, there's not that much differ- 
ence (although the PET has come in for 
a bit of criticism on this count, it's not 
that bad, really). 

The keyboard is really only an 
important consideration if you can type. 

If you can't, there's very little to chose 
between the makes mentioned above. 
If you can, the PET is going to be a bit 
slower to use than the rest as it has very 
small keys. 

BASIC, the language in which all of 
the above machines are programmed 
(except for the Sorcerer, which may at 
some time in the future be able to 
handle several languages) comes in many 
different shapes and sizes. Some are 
easy to use and very powerful (ie: fast) 
and some are not so easy, others not so 
fast. The particular brand of BASIC 
used in the PET is written by a Californ- 
ian firm called Microsoft and is very 
easy to use and reasonably fast. 

The Sorcerer's Basic is essentially the 
same as the PET's but with a few little 
add-ons. The Apple and TRS-80 BASIC 
are also about the same as the PET's. 

What it all boils down to is that 
Apple users will swear blind that the 
Apple version is streets ahead of the rest 
and similarly any PET user will go blue 
shouting that the PET's version is the 
best and so on ... 

BUS SYSTEMS - S-100 AND ALL THAT 

What exactly is the S-100 bus? Or any bus for that 
matter? No, they're nothing to do with public 
transport. The word 'bus' is short for 'omnibus' 
(literally: 'for all'). Basically, it's a method of 
interconnecting parts of a computer system so that 
they can communicate with each other. 

It takes the form of a 'backplane' or 'mother 
board' which holds several edge connectors. 
Printed circuit boards can be plugged into these, 
one edge of the board being covered in gold-plated 
strips right up to its edge. Contacts on the edge 
connector make electrical contact with these strips. 
The S-100 bus system uses double -sided boards 
with 50 strips per side (thus the 100 in S-100!). 

Each board - one of which will be the micro- 
processor board, holding the micro chip. itself 
plus all the other 'support' chips necessary to get 
the thing to work, such as oscillators and buffers 
etc - has some outputs and some inputs which are 
connected to the bus in a standard configuration. 
There are sixteen lines of the bus which carry 

If at some time in the future, after 
you have completely mastered your up- 
market machine (which takes about six 
months on average) you may want to 
add a few things to it, such as a printer, 
a floppy disc (see article in this issue on 
Memories) or even something to control 
your air conditioning. All these need 
I/O. I/O is a lazy way of saying Inputs 
and Outputs. 

The PET has a particularly obscure 
I/O scheme, using what is called the 
IEEE 488 bus. No other personal com- 
puter on the market (that we know of) 
uses this scheme. Luckily, the PET has 
become so popular in the States and 
Europe that it's worthwhile for people 
other than Commodore to produce add- 
on bits which will convert the PET to 
S-100. 

S-100 is an almost universal I/O 
scheme. Printer, floppy discs and even 
voice recognition units are readily avail- 
able which will plug straight into any- 
thing which uses the S-100 bus system. 

The Sorcerer has a system called the 
RS -232. This is a rather old fashioned 

information on 'addresses'. This is how a position 
in memory is defined - by a sixteen digit binary 
number. When the microprocessor wants to find 
out what's at a particular address on the board 
which carries the memory, it puts that address 
on the sixteen address lines, puts out a request 
on some of the other lines of the bus and the 
memory board looks up the required information 
and puts it onto the 'data' section of the bus. 
The microprocessor board then reads the data 
from the bus. 

Other buses have differing numbers of lines and 
the positions of the data and address lines are also 
different but they work in essentially the same 
manner. Unfortunately, it is a difficult to connect 
a board intended for one bus system to a board 
intended for another. For this reason, each 
manufacturer either uses his own bus structure, or 
sees the light and uses the S-100, which is about as 

close to a standard as the hobby computer field 
has. 

Shown below is the Morrow front panel. This is an S-100 processor board but with a 

difference - it has the sort of front panel features more usually found on a development 
system. Shown to the right is a bus -oriented board without such features. 
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E S100 BUS STOP! 
CPU 
Z80 at 4MHz with power on jump, wait 
states on all cycles, Z80 or 8080 I/O ad- 
dressing mode, provision for on board 
2708 eprom, DMA grant tri-states all sig- 
nals from board. 
RAM 
16K, 2114's, low power, 450nS that will 
work at 4MHz with no wait states, 4K ad- 
dressing with write protect. 
PROM 
16K, 2708, wait states, 8K or 16K bound- 
ary addressing. 
VO PORTS 
9 parallel and 1 serial, link select for TTY, 
CRT or TTL outputs, Xtal controlled baud 
rate generator, 9600 to 75 baud, patch 
area to flat cable connectors. 
FLOPPY DISK CONTROLLER 
Can control up to 4 8" or 4 mini drives 
single or double sided, IBM 3740 soft sec- 
tored, 34 & 50 way edge connector on top 
of board for direct interface to full or mini 
drives, suits Shugart, Persci, MFE & CDC 
drives plus others. 
CARD CAGE 
11 slot mother board, 15 amp power sup- 
ply, cooling fan 90 CFM, key switch for 
power on, bench mount and rack mount 
('llus), all anodised aluminium. 

SME MICROCOMPUTER 

SYSTEMS 
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ETI 642 S100 16K RAM 
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16K, 2114 Low Power chips 1.2 Amps typ. for 16K, 300 or 
450 nS, 4K addressing, 4K Write Protect switches, Bank 
Select, Walt states, plated thru holes, solder mask, see 
Feb. ETI protect for details. KIT 5299. P&P $5. 
ASSEMBLED & TESTED 5366 plus $5 P&P Reg. mall. 

S100 Cassette Board available soon. 
S100 16K Eprom board kit..$90 plus $3 P&P 
S100 Z80 CPU board kit ...$149 plus S3 P&P 
S100 FLOPPY DISK CONT. kit $159. P&P $3 
S100 ACTIVE TERMINATION BOARD $33 
S100 11 slot Backplane $36 
S100 100 way connecter $8.00 
S100 WIRE WRAP board ..$28.50 
S100 Extender board kit $28.50 
NUMBER CRUNCHER KIT $49.50 
PAPER TAPE READER KIT $69.50 
FRONT PANEL DISPLAY KIT $87.50 
8080 SINGLE STEP CONTROL $21.65 
Muffin Fans 240V - Special $24.00 
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O. we. 

UNDER 
$1,000 

DEALER: The Byte Shop, 29 Colbee Crt, 
Phillip, ACT. 81-5011. 

S100/6800 CHASSIS 

44, 

11 slot backplane, fully card guided, 10 Amp power sup- 
ply, fan, key switch, bench mount, rack mount, anodised 
alum. Sent FOB IPEC Transport. BASIC BENCH MOUNT 
S189. BASIC RACK MOUNT $166. ACCESSORIES KIT 
546. S100 POWER SUPPLY 579. 6800 REGULATED 
POWER SUPPLY 5104. 

SOFTWARE AND 
FIRMWARE 
Monitor Prom 2708 Z80 16 functions, 
Disk Bios Prom for CP/M boot up; 
Disk Test Prom with random read/write, 
format, read & write to sectors etc; 
ETI 640 Driver Prom (Z80). All proms 
supplied with listings and instructions, 
Std. versions $25 ea. Customised ver- 
sions $30 ea. 
DISK SOFTWARE 
Customised CP/M disk operating system, 
E -Basic, Microsoft 16K E -Basic, Fortran, 
Cobol, CP/M users group, text editor, as- 
semblers, symbolic instruction de- 
bugger, disassemblers, general ledger, 
disk copy, ram test. 
PRICE 
Of typical system with 16K Ram, Prom 
Board, Port Board, Z80 CPU, Card Cage; 
Assembled & Tested $1250.00, Kit Price 
$993.00. 
Disk System: with 28" drives and control- 
ler $1319.00 with 1'8" drive and controller 
$739.00. 
NOTE: Card Cage is available in 6800 ver- 
sion with 10 amp reg. supply. 

SPECIAL 
90 CFM 240V Muffin Fan 41/2" square 
$24.00. Power Transformer 8V at 15 amp 2 
x 16V at 1 amp $24.00. 

S100 I/O PORT BOARD 
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9 Parallel ports (programable),1 SERIAL PORT -TTY- 
RS232 - or TTL, BAUD rate generator 9600 to 75, Fully 
address decoded, Low Power buffers. Plated thru holes, 
solder mask. KIT 5164, A&T $189. P&P $3. 

UV EPROM ERASERS 

4 
v. 

New product range, Model LEE/T 15W tube, 20 min. 
timer, up to 40 EPROMS, will erase In 10/15 mins. Model 
MEET, 8W tube, 20 min. timer, up to 10 EPROMS will 
erase In 20/30 mins. Model MEE is the same as MEET but 
with no timer. All erasers are fully assembled and have a 

safety switch. LEE/T 5105, MEE/T $93.47 MEE 573.90 

DISK DRIVES 
SHUGART SA400 $355 P&P S5 

SHUGART SA800 S580 P&P S5 
6800 PRODUCTS 

680Ó Active Termination Board S33.00 
6800 Extender Board S28.50 
6800 11 slot backplane S36.00 
6800 11 slot chassis (basic).... $166.00 

EPROMS 8 RAM CHIPS 
2708 450 nS GUARANTEED $12.00 
2716 450 nS single supply $47.50 
2114 LOW POWER 450 nS S8.50 

Send 60c In stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

ALL PRODUCTS AUST. MADE AND IN STOCK (ALMOST). DEALER ENQUIRIES WELCOME. 

ELECTRONICS 
MELBOURNE 

onHcorcl 
welcome 
here 

Give name, no., expiry date & 
signature for mail order sales. 

SM ELECTRONICS 
10 Stafford Crt, Doncaster East, Victoria. 3109. 
PO Box 19, Doncaster East, 3109. Phone: (03) 842-3950. 
A.C.T. Tel: 81-5011. 
BUILT & TESTED POA. ALL PRICES ADD 15 PERCENT S/T IF APPLICABLE. l 
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I/O system which was used with teletype 
machines. It also has a more sophisticated 
system for 'which S-100 adaptors are 
available. 

Both the Apple and the TRS-80 have 
their own systems, with S-100 adaptors 
being available for either. 

Commodore have not produced any 
peripherals (add-ons) to go with the 
PET, Exidy have not produced any to 
go with the Sorcerer and the availability 
of cheap S-100 based add-ons is such 
that it's probably worth getting an 
S-100 adaptor to fit any personal com- 
puter when you want' to expand it. 

Cheaper Alternatives 
The 'Up -Market' systems mentioned 
above will cost you hundreds of dollars 
each. What about something easier on 
the bank balance? 

For some time there have been units 
on the market which are described as 

'evaluation kits', intended for use by 
industrial concerns who are wondering 
whether to use a particular micro - 

Turn to page 135. 
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the picture above 
shows the sort of 
'graphics' capabilities 
offered by most VDUs. 
The display shows part 
of a space 'dogfight' 
simulation, made up 
from standard type- 
writer characters. 

Many systems have a 

VDU output which can 
be used to provide 
a display on a normal 
TV screen. 

DISTRIBUTORS FOR 

CONTINENTAL SPECIALTIES CORPORATION 

EXP. SOCKET INTERCONNECTIONS 

,0 

OURp 

6 

BUS INTERCONNECTIONS 

TOCmnKt srnPY narWsna.E an p 

UPC) 

EXP300 

EEPa00 

EXP350 

EiPSSO 

EAP325 

Experlmentor Specifications 
ModNTKOR 

7 T nter T-STÑIpint 
EW>No. No Length WidthChannel Terminala 

EXP326 031325 1.91 4Bmm) 2 1153m (1 ) 

EXP350 031350 3.6"( 91mm). 21"153mm1l 
mm 

3"1 Bmm) 
EXP650I 031650 36"1 91mm) 2 4161m) 6115mm) 
EXP4B 031004 601152mm) 
EXP300 j 03-1300 6.01152mm) 
EXP600 031600 6.01152mm) 

US 

Strip 

1 0"125mm) 
2 1"(53mm) 
2 4" 161 mm1 

n/a 
3"1 Bmm) 
6"(15mm1 

461230) 
461230) 

nza 
94(470) 
94(470) 

2 
21 40) 
2( 40) 
41160) 
2( 130) 

2( 80) 

U S Patent Design Number 235 554 

EXPER)MENTORTU SOCKETS 
AND BUS STRIP: BREAD- 
BOARDING FOR EVERY 
APPLICATION 

Exclusive all -in -one design-live-point 
terminals plus two bus Steps 
Choice of T(8mm) and 6.11Smm) 
centers -accommodate small and 
large ICs, including microprocessors, 
PROMs, etc 
Add-on Quad bus strip for data OUSTS 
parser of Signal lines wherever needed 

The sockets that snap together both 
vertically and honzoetally v, ride prone - 
trig a choice of 6 -or 3 -centers for the 
WOmate inflexibility adaptab.Irly and e.- 
pandabilrty At last designers can pro- 
totype with standard DIPS anolarger 
packages-all without losing fan -Out 
capabilities 

EXPERIMENTOR Sockets provide 
greater convenience with all types oldigt- 
taldesign EXP-600 series has the larger 
Centers for larger Dios Both are molded 

floor abrasion -resistant material. and con- 
tain the same spring -leaded n ckel-silver 
tie -penis as OT Sockets. for positive, low 
resistance connections 

Best of ail. E. per memo Sockets 
and Bus Strips snap together at 100,b01 - 

torn and sides for nstant expans On n any 
direction 

Vinyl- insuiated backing permits 
mounting any *note. w theist shorting 
Molded in mounting hobs permit mount 
mg to any 114t surface with 4-40 fiat head 
screws or 6-32F see tapping scre-us lot 
behind -the -panel mounting 

ra 
+ 

EXPERIMENTOR BOARDS 
EXP 325 $2.75 EXP 300 $9.95 , 

EXP 350 $5.50 EXP 600 $10.95 
EXP 650 $6.25 EXP 4B $4.00 

PROTO CLIPS 
PC -14 $4 50 PC -24 $8 50 
PC -16 $4.75 PC -40 $13.75 

All prices plus 15 percent tax 

ELLISTRONICS: PHONE (03) 602-3282 

289 LATROBE ST, MELBOURNE. 
FOR JUST ABOUT EVERYTHING ELECTRONIC. 
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16K Dynamic Ram Board 
Fully Expandalbe to 64K 

e Assembled, tested and 
guaranteed 

S100 Compatible 
$376.00 

PRODUCTS by central data 

ASSEMBLED PRODUCTS 
- MOTHERBOARD 427.80 
-S100 BOARD 161.00 
- 16K DYNAMIC RAM BOARD 376.00 
-32K DYNAMIC RAM BOARD 641.70 
-48K DYNAMIC RAM BOARD 903.90 
- 64K DYNAMIC RAM BOARD 1,117.80 
- FLOPPY DISK SYSTEM SINGLE DRIVE 1 247.80 
-ADDITIONAL DISC DRIVE 641.70 
- CENTRAL DATA ASCU KEYBOARD 223.00 
-ASSEMBLED MAIN FRAME C/W POWER SUPPLY ... 410.00 

COMPLETE KITS 
-MOTHERBOARD KIT 285.00 
-S-100 BOARD KIT 139.00 
- MAIN FRAME AND P/S KIT 410.00 

SOFTWARE 
-STARTREK GAME 55.20 
- EDITOR/ASSEMBLER 34.50 
-8K BASIC 34.50 
- 12K BASIC , 52.00 
- DEBUGGER 34.50 
-ASSEMBLY LANGUAGE PACK 52.00 

All prices Include sales tax. Tax exempt sales available. Add sufficient 
post and pack and insurance etc for mall order. (Example: Kits & 
complete boards; $3.50 pack and post. Insurance; $2.00). 

Central Data Computer 
System 
Fully Expandable System 
Built and tested or Kit Form 
Options 
S100 Bus System 
Full Software Range 

COMPONENTS 
- IC17C13 

SUPERVISOR PROGRAM - I 

31.00 
31.00 

- IC49 CHARACTER GENERATOR 31.00 
- CDXTAL CRYSTAL 20.70 

- 2650 P.C.B. 45.00 
- S100 P.C.B. 35.60 
-S100 CABLES 32.20 
- DOS SYSTEM DISK 43.00 
- DISK CONTROLLER BOARD 232.00 

MANUALS AND INFORMATION 
-.2650 COMPUTER SYSTEM MANUAL 14.00 
-DESIGNING WITH MICROCOMPUTERS 14.00 
- DOS MANUAL SET 69.00 
- 12K BASIC MANUAL 25.50 
-DEBUGGER MANUAL 16.10 
- 8K BASIC MANUAL 20.70 

ROD IRVING ELECTRONICS 
Shop 499, High Street, Northcote, Vic. 3070. 
Open: Mon-Thur 8am-5.30pm. Fri 8am-8pm. Sat 8.30am-12.30pm. Mall Orders: PO Box 
135, Northcote, Vic. 3070. Minimum $1.00 pack and post. Send 40c stamp for free 
condensed catalogue. 

BANKCARD 
MAIL ORDERS 
WELCOME. 

Please debit my Bankcard. 

BANKCARD NO. 

EXPIRY DATE 

NAME 

SIGNATURE 

Mal 
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Personal Computers 
processor or an alternative one. These 
kits have evolved into the 'single -board' 
devices available to amateurs at very low 
prices today. 

They usually consist of a single print- 
ed circuit board, carrying all of the 
devices necessary to teach the user just 
what is going on inside a computer. 

They carry a set of keys which 
enable you to input hex digits (see 
article on computer number systems in 
this issue) and a number of 'control 
keys', such as 'RUN', 'DELETE' and the 
like. 

Most of these units come with their 
own power supplies, so that all you have 
to do is to plug them in. Most of them 
also come with fairly good instruction 
manuals, although there are one or two 
which are not so good. Try to get a 
look at the instruction manual before 
you buy - in some cases it's a more 
important consideration than the unit 
itself. 

A good instruction booklet will 
usually begin with something you can 
understand and will continue with 
something you can understand after 
you've read the first bit. 

A poor instruction booklet will 
begin with something which you can 
understand and then continue with 
something which is totally foreign to 
you. 

What can you do? 
These evaluation kits are basically for 
education only. In order to do anything 
useful with them (such as add 2 + 2), 
you have to know how to use them and 
programming the problem almost 
always takes longer than working out 
the answer on paper. These machines , 

are not designed as super -calculators. 
The output will usually not be via 

a VDU although there are some excep- 
tions in which there is a TV output 
similar to the one on the Sorcerer or 
Apple. 

A more usual form of output though 
is a number of calculator -like digits 
(called seven -segment displays). These 
can indicate the numbers and letters 0 
to 9 and A to F necessary to display 
hex digits. 

The sort of thing you can do with 
the unit as it stands is to look at a 
specific memory location (or pigeon- 
hole, of those of you who learned about 
computers at school) to see what's in 
it. This is exactly the same as displaying 
the contents of one of the calculator's 
memories, except that each location will 
only hold (usually) two hex digits. So 
you enter (via the keyboard) A56B, 
which is the number of the location you 
want to look at. You then press the 
`MEM' button, or whatever it's called on 
the particular model you have bought, 
and the display shows A56B 6F, which 

indicates that the value stored in 'pigeon 
hole' A56B is 6F. This won't mean 
much to you until you realise that A56B 
is the location which stores, say, the 
result of an addition which the machine 
has just carried out and that 6F is 
equivalent to 111. Then the information 
becomes a big more interesting. 

In fact, the whole thing becomes 
fascinating once you get into it. 

Once you have completely mastered 
this sort of unit (and that takes a lot 
more time than it takes to master the 
more up-market all -singing, all -dancing 
units) then you reach a bit of a problem. 
Most of these get -you -started kits are 
essentially non -expandable. 

This is not as much of a problem as it 
might seem, though. Although you may 
have spent over a hundred dollars on the 
unit, you have gained well over that in 
education. You can now graduate to a 
more flexible system. 

S-100 Systems 
Remember S-100? Earlier in the article 
we mentioned it as a standard for inter- 
connection of peripherals (add-ons such 
as printers, disc drives and the like) to 
large hobby computers. There is another 
form in which S-100 units are found. 

Suppose you buy a get -you -started 
unit with S-100 connections on the 
bottom of it. These take the form of 
100 'edge connections' which allow you 
to plug the board directly into a dirty 
great socket. 

This socket is connected, pin for pin, 
with several other such sockets, all 
mounted on a printed circuit board 
called a backpláne or motherboard. 

Other S-100 boards, containing extra 
memory, or the electronics necessary to 
connect to a printer, or a voice synthesis 
board, or a TV display, (or whatever 
you want) can be plugged into the 
motherboard and are connected auto- 
matically with the main board, which 
carries the microprocessor. 

Why not start with an S-100 system 
if you'll want one eventually anyway? 
The answer is the price (isn't it always?). 

A complete S-100 system -complete 
enough to start computing on - will 
cost you just less than a large hobby 
computer. It's also much more difficult 
to get going. Some people have started 
on S-100 and got off the ground, but 
it's difficult (at the moment). 

Summary 
Computing is just like hi-fi. What you 
buy depends on how much time and 
money you want to spend and how 
enthusiastic you are (which is not 
always the same thing). What ever you 
do buy, you can rest assured that if you 
stick at it you will not only gain a very 
valuable tool, you'll have a lot of fun 
doing it. 
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Southwest Technical 
Products Corporation 

Ring for our prices on: 

KENWOOD 
YAESU 
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All band HF transceiver 
SPECIAL PRICE THIS MONTH 
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New YAESU FT -101Z 
Compatible with 901 accessories 

993 Hay Street, 
Perth. 6000 

Ph: 321-7609, 321-3047 
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TRADING CO. PTY D 
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WHY CUT? WHY STRIP? WHY SLIT? 

WHY NOT .. . 

TM 
, .. .` .. ... _ 

AGW 30 wire 
.025" square posts 
Daisy chain or point-to-point 
No stripping or slitting required 
Built -In cut-off 
Easy loading of wire 
Available wire colours: blue, 
white, red, yellow. 

COLOR PART NO. 

k 
JUST WRAP 
TOOL WITH 

CLUE 
WHITE 

JW.L 
JW1-W 

ONE 50 FT. YELLOW JW.1.Y 
ROLL OF WIRE RED JW.bR 

CLUE R.JW 
WHITE R.JW.W 

REPLACEMENT YELLOW R.JW.Y 
ROLL OF RED R.JW.R 

USA WIRE 50 FT. 

FOREIGN 
PATENTS 
PENDING ' `Lf, 
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10 NSEC 

LOGIC 
PROBE IS 
LOW COST 

New PRB-1 digital logic probe offers full features of much more expensive 
probes Detects pulses as short as 10 nsec, frequency response to better 
than 50 MHz Automatic pulse stretching to 50 nsec (-1- and-) Fully 
Compatible with all RTL, DTL, HTL, TTL, MOS, CMOS and microprocessor 
logic families Also features 1.20K ohm impedance, power lead reversal 
protection and overvoltage protection to + 70 VDC Constant brightness 
LED's over full supply voltage range of 4-15V Optional PA -1 adapter for 
use with supply voltages 15-25V Includes 6 foot coiled power cord and tip 
protector Neatly packed ín reuseable case with complete trouble 
shooting instruction booklet. 

Available from: 

NSW: David Reid Electronics, 516-3544. Radio Despatch Service, 211-0191. Electronics (Distributors), 
636-6052. Martin De Launay, 29-5834. 

VIC: Radio Parts, 329-7888. Stewart Electronics, 543-3733. Arlin Instruments, 569-6984. 
Ellistronlcs, 602-3282 

S. AUST: Protronics, 212-3111. 
W. AUST: Reserve Electronics, 328-3116. 
OLD: Wilber Sales, 391-5136. 
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SIEMENS 
IR 60, a cordless infrared remote control system 

for 60 instructions 
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TRANSMITTER 

The I R 60 System permits the construc- 
tion on a reliable IR control for 60 dif- 
ferent commands. Because of its great 
variety of functions possible this re- 
mote control system will find applica- 
tions not only in the entertainment field 
but in the industrial area as well. The 
system concept contains an essential 
data bus. Because of this feature the 
remote control can be universally exten- 
ded. Examples: Remote control of radio 
and stereo equipment, TV sets, light 
dimmers & switches, projectors, toys 
such as model railways, cars, cranes, 
garage doors, etc. Because of its high im- 
munity to noise it will operate in bright 
sunlight. 

Special Properties: 
* No interference from wall reflections 
and Doppler -effects; 
* High rate of information transfer, com- 
bined with improved noise immunity, 
because of the use of pulse -code -modu- 
lation (PCM) in the biphase code. 
* Extensive instruction set containing 
60 instructions. 
* .By means of three analog memories 
three analog functions can be controlled 

r 
2.L0271 

11 

using MOS devices 

Infrared remote control, e.g. for moving automat- 
ically the garage door. When the remote emitter is 
actuated a command is given by the pulsed IR 
light. The signals are coded so that only the receiv- 
er on the garage door will understand (safety lock). 
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RECEIVER 

in approx. 64 steps. 
* A large permissible tolerance of the 
operating frequency in the transmitter 
and receiver makes the use of quartz - 
stabilized oscillators unnnecessary. A 
simple LC tuning circuit is sufficient. 

TRANSMITTER 
The transmitter Circuit (18 pin IC), 
developed in P-MOS depletion technol- 
ogy, converts the instruction obtained 
from a matrix (keyboard) to a 6 -bit bi- 
phase code. By means of this code up to 
a maximum of 60 commands can be 
transferred, through an infrared trans- 
mitting stage to a receiver equipped 
with the ma}ching receiver IC. 

Special features: 
* Without special means,. 32 instructions 
are possible - an extension so 60 is pos- 
sible through the connection of add- 
tional diodes or the use of double con- 
tacts. 
* Low power consumption of typically 
3 mA (5mA max.). An external tran- 
sistor driven by the transmitter IC, dis- 
connects the battery during dwell peri- 
ods, thereby extending its life period 

I 
RSVI RSV2 
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functions \ leper tonfart on 

Jam[1powerper switch 

Standby 
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considerably. 
* Large supply voltage range, from 5 to 
16V. 

RECEIVER 
The receiver IC (18 pin IC) developed in 
MOS depletion technology, evaluates 
the IR signals coming from the trans- 
mitter circuit. Through a serial inter- 
face, which is externally accessible, the 
commands get to the program memory 
and the analog memory. The receiver IC 
permits the control of 16 programs and 
three analog functions. In addition, the 
circuit contains two spare outputs and 

d on input or output for the / 
function. With the addition of an extra 
decoder IC and 2 -digit LED display a 
visual indication from 1 to 60 is possible. 

The complete kit contains: one coded 
I R Transmitter IC, three I R diodes, one 

'IR receiver sensor with IR filter, one 
preamplifier IC, one receiver IC, one dis- 
play decoder, one dual LED display plus 
35 pages data sheets. Price including 
post and pack $34.50. 

(35 pages data sheets only $3.00) 

DELTA SCIENTIFIC PRODUCT DISTRIBUTION 
RED BANK COURT, ST. ALBANS, VIC. 3021, AUSTRALIA Phone (03) 366 3742 
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Computer counting 

systems 
Counting by tens is known to every person who ever went to school. Counting by two's or eight's is not so 
well known. As computers, by necessity, use counting systems foreign to those commonly taught, Phil 
Cohen decided to ask a computer how these number systems work. Binary, Hex and Octal - you'll be 
confronted by these terms one day soon. Here's how the conversation went .. . 

What is all this jargon about hex, 
decimal, octal and binary anyway? 
They're all different ways of 
representing numbers. 

Why should we use different ways - what's wrong with the one wé 
normally use? 
The system you humans normally use - which, by "the way, is called the 
decimal system - is fine for everyday 
use, but computers have to work in the 
binary system (which I'll explain later) 
and the binary system is probably the 
most difficult for htimans to work with. 
Hex and octal are two compromise 
systems, which are easier to work with 
than binary and can be easily 
converted either to decimal or to 
binary. 

Okay, how do they all work? 
They all look fairly similar. For 
example, the number "10" . would 
mean 2 in binary, 8 in octal, 10 in 
decimal ... 

Of course. 
... and 16 in hex. 

How do you tell them apart, then? 
When you write a number in binary, 
you put a little "2" after it: 10 2 

Why a "2"? 
Because the binary system is base 2. 

What do you mean by that? 
Hold on, first I'll tell you what the 
number you use after each of the 
systems is, then at least you'll be able to 
tell them apart as I' explain them. 

binary: 102 
octal: 10 8 

decimal: 1010 

hex: 1016 

Why do those particular names 
refer to those particular "bases", or 
whatever you called them? 
Binary is from the root bi-, meaning 
two. Like bi-metallic. Decimal means 
ten. Octal is from the same root as 
octopus, which by the way has eight 
tentacles ... 

Yes, I realised that. 
. and hex is a shortened form 

hexadecimal. 

Hexawhat? 
Hexadecimal. Means sixteen. 

zeroes, we'd only be able to represent 
the numbers 1, 10, 11, etcetera. Unless 
we make the different columns 
represent something other than ones, 
tens, hundreds and thousands. 

I see ... 10 in binary doesn't mean 
one ten and no ones, it means .. . 

One two and no ones. 

Sorry, I missed that one. 
The columns don't go ones, tens, 
hundreds and thousands, they go 
ones, twos, fours, eights, sixteens, 
etcetera. 

of Why those numbers? 
Because that's the only way you can 
represent any number using only ones 
and zeroes. Each column, is worth 
twice the value of the one to the right of 
it. That's why it's called base two - 
because it's twice the value. 

Oh. 
Now, binary only uses the characters 0 
and 1 to represent any number. 

Why is that? . 

Because the computer is based on 
digital circuitry, which can only work in 
ones and zeroes. These can either be 
current flowing in a particular wire, or 
none. 

How do you represent a number in 
just ones and zeroes? 
In the decimal system, the number 
"142" means one hundred, four tens 
and two ones, right? 

That, I learned in primary school. 
Yes, I hoped you had. Well, in the binary 
system, if. we only used ones and 

And that's why the normal system 
we use is base ten? 
Yes, because each column is worth ten 
times the value of the one to the right of 
it. 

Fine. Show me some numbers in 
binary. 
What number would you like? 

The trouble with you is that you've 
no imagination. How's about 14. 
Okay. 14 io equals 11102 

That was fairly. unspectacular. 1 

take it that 11102 means no ones, 
one two, one four and an eight .. . 

which add up to fourteen. I see. 
Now what's difficult about that - 

138 Electronics Today International - June 1979 



1 41 4141 
why the other two systems? 
You may think it's easy, but try 
recognising an eight -digit binary 
number in a list of them. 

I see what you mean. Well, what 
are the alternatives? 
The first approach that. people tried 
was octal. This is the base eight. Any 
number can be represented in the base 
eight using only the characters 0, 1; 2, 
3, 4, 5, 6 and 7. 

That's like in base ten - we only 
use the numbers 0 to 9. So in base 
eight, we'd only use 0 to 7. 
Yes. Now whereas in binary each 
column was twice the previous one, in 
octal ... 

They must be eight times. 
You catch on fast. The number 
fourteen would be 168 - that is, one 
eight and six ones, which adds up to 
fourteen. 

You said that this was easily 
convertible to binary. How do you 
do that? 
Well, if you consider a binary number 
you will notice that every column is 
eight times the value of its next 
neighbour but one to the right. 

Eh? 
The binary number 1010011102 is 
equivalent to 5168 
Don't you see the connection? 

No. 
Oh. Well, if you split the binary number 
into independent groups of three digits 
and convert each to decimal as if they 
were ones, twos and fours ... the 
easiest way to explain is to show you, I 

think. The three right -most digits of the 
númber are 110. Convert them into 
decimal. 

Let's see ... that's one four and 
one two and no ones ... that's six. 
Okay, now the next three digits. 

The next three are 001. Treating 
that as no fours, no twos and a one 

. makes one. 
Got it yet? 

I seel The next three digits are 101 
. that's five. If you convert the 

digits three at a time, they spell out 

the octal. equivalent. 
Yes, like this: 

binary: 101 001 110 
decimal: 5 1 6 
octal: 5168 

So it's easy to convert from octal to 
binary and back again - you just 
do it in three digit binary blocks. 
Try this one: what s 3318 in binary? 

That's three -112.. . 

But remember that it's to be in 
three -digit groups. 

Oh, yeah. Well, then it's 011. 
Followed by 011 again, then 001. 
Stick them all together and it 
makes 0110110012. 
Right. Except that you can forget the 
zero on the left-hand end. It doesn't do 
anything. 

Okay, then 3318 equals 
110110012. 
Yes. Easy, isn't it. Now what is it in 
decimal? 

Ah, now that's a bit more difficult. 
Not really. We'll go from octal to 
decimal. 3318 is one one, three eights 
and three sixtyfours. 

Sixtyfours? 
Yes, eight times eight is sixtyfour. 

Oh, yes. 
That all adds up to 21710. Now we 
come on to hex. 

That's base sixteen. 
Right. Most hobby computers store 
numbers in groups of eight binary 
digits. Each group of eight is called a 

byte. 

Why a byte? 
Probably because each digit is called 
one bit. 

That doesn't make a lot of sense. 
I know. There are very good historical 
reasons why computing is full of 
jargon, but I won't go into them now. 
One digit of a binary number is called a 
bit and a group of eight bits is called a 

byte. Now each byte of information can 
be represented by three octal digits. 

A group of three octal digits can 
represent nine binary ones. 
I know. That's why most people use 
hex these days instead of octal. It's 
neater -a byte can be represented by 
two hex digits. 

Each hex digit for four bits? 
Yes. Now, remember that binary uses 
only the characters 0 and 1. Octal uses 
the characters 0 to 7 and decimal uses 
0 to 9. What is hex going to use? 

Why ... it'll need sixteen 
characters. 
That's right. For starters, we use 0 to 9 
and then, because we've run out of 
digits, we have to use A, B, C, D, E, and 
F as well. 

Whew! And the first column is 
ones, the next is sixteens and the 
third will be .. 
256s. 

Yeah. 
The number 101100112 will be B3. 

That's weird. A number with letters 
in it. 
Seems perfectly normal to me. What's 
wrong with it? 

Oh ... never mind. Say, show me 
how to convert from binary in to 
hex. 
Okay, take the number 10010000:2. 
Splitting that into groups of four digits, 
it becomes: 

1001 0000 
and the hex equivalent to these is 9 and 
0, so the answer is 9016. 

Say, one last question: what do 
You call a computer with no voice 
input? 
I don't know ... what do you call a 

computer with no voice input? 

Anything you like - he can't hear 
youl 
I don't understand that. 

Didn't think you would. 
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Now Zilo ,. does 
double- n uty. Ii 
Introducing the world's first dual -channel data communications 
device. It works with (almost) anyone's microprocessor. 
The Z80 Serial InpuVOutput Here at last is a 

general-purpose device that can efficiently solve 
data communications problems for just about any 
microprocessor on the market. 

The Z80 -S10 is the world's first dual -channel, 
multi -protocol, serial communications interface 
circuit. It supports all serial data communications 
techniques with a single, N -channel "(plus 5V) 

40 -pin device. 
What else would you expect from the company 

that's pledged to stay a generation ahead in mic- 
rocomputers? 

Check out the Z80 -S10 today, It's on your Zilog 
distributor's shelves now, in prototype or produc- 

. tion quantities. Make double sure your next design 
delivers all the performance you're looking for. 

CHANNELS: Two Independent, full -duplex with modem controls. 

DATA RATES: 0-550k bits/second (Z80-SI0): 0-880k bits/second (Z80A-SIO) 

OPERATING Asynchronous: bisynchronous (with CRC generation and 
MODES: checking): SDLC/HDLC (with CRC generation and checking). 

COMPATIBLE I I 
I wall: Z80/280Á 18080A 8085A 6800 6500 9900 

Fir An affiliate of 
E)f(O N ENTERPRISES INC. 

We want you to know more 
Zilog about Microcomputer Peripherals 

DATA BUS 

CONTROL BUS 

4> 

fF 

INTERRUPT 
CONTROL 

SERIAL DATA 

R., T. CLOC. S 

SYNC 

MODEM CONTROLS 

SERIAL DATA 

R.N. CLOCK 

SYNC 

MOOEM CONTROLS 

The Z80 Family of Componen s i3 Technical Manuals now 
available at: SILICON VALLEY and COMPUTERLAND 
stores throughout Australia; PROTRONICS, Adelaide; 
ZERO ONE ELECTRONICS, Brisbane. 

ZILOG AUSTRALIA PRODUCTS 
ZAP SYSTEMS PTY. LTD. 3 Small St, Broadway. 
NSW. 2007. Tel: (02) 211-1066. Telex: AA27031. 

A.J.F. SYSTEMS & COMPONENTS PTY. LTD. 
(A subsidiary of Overseas Corporation (Australia) Ltd.) 

- 

For further Information and your Invitation, please ring: 

A.J.F. ADELAIDE A.J.F. SYDNEY 
269-1244 808-2555 

I 

present "Sol" Systems 
effective, economical 

computer power 
"Sol -20" Terminal Computer 
16-64K RAM, 16 x 64 character video /P, capacitive keyboard with 
cursor keys and arithmetic pad, dual Cassette interface, standard 
parallel and serial interfaces, S100 based with expansion space and a 

rugged power supply with quiet fan cooling. Upgrade with the PT -872 
Video Monitor and: 

"Helios II" Disk Memory System 
Model 2-768 Kb Dual system or Model 14 - 1,536 Kb Quad. Up to 
four Duals (3,000 Kb) on a "Sol" Computer System. 

Features: Random indexed files. High mechanical reliability. 
"Extended Disk BASIC", 8 digit precision, cursor editing and 
graphics, full string handling, maths and matrix functions. 
Software Options: FORTRAN, FOCAL, PILOT, ALS-8 
Assembler -simulator -editor; "Word Wizard" in conjunction with the 
"SolPrinter" letter quality printer for low cost, flexible word 
processing. Mailing List. 
A.J.F. Systems 8 Components, with many years expertise in micro 
based systems, guarantee complete hardware support. 
A Presentation and Applications Clinic, on their range of micro based 
equipment and systems, is planned soon by A.J.F. in major capital 
cities. 

A.J.F. MELBOURNE 
67-9702 

ELECTRONIC CCT. 
BRISBANE 
52-8455 

TAIMAC PERTH 
328-01988 
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 The R53-LTT is just one of .. 
C. P. Clare's growing range 
of "tailor-made" fully encoded 
Keyboards. r% ' 

a, 

R53-LTT features that sm0000th G 1 
Clare Pico -reed feel and rugged 
construction. 

Matte finish keytops enhance the 
look and are friendly to the touch. 

R53-LTT is ASCII encoded and conforms to the 
recognised teletype layout. Jumper optións (user programmable) 
let you choose your data and parity. 

"Clare's got more to offer in "tailor-mades". 

daneva control pty ltd 
70 Bay Road, Sandringham 3191. Ph.: 598 9207, 598 5622. Telex: AA34439 

AGENTS: SYDNEY 51 5880; ADELAIDE 42 8666; BRISBANE36 5183; 
PERTH 325 2444; HOBART 44 1337; NEW ZEALAND (63) 85 702 

Also available through computer stores and electronics wholesalers. 

Higher in 
some States 
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Personal Computers E Microprocessors 

WHAT DOES a computer do with its 
memory? Well, first it has to store the 
program it has to carry out. For this, it 
uses a section of memory called 
program memory or Read -Only Memory 
(ROM). 

It must also have a section of 
memory where it can hold numerical 
values of various types: data which has 
been fed in, the intermediate results of 
calculations, etc. This second type of 
memory is called Random Access 
Memory (RAM) - for reasons which 
will be explained later. 

To the computer there is no real 
difference between the two types of 
memory, although the programmer sees 
them as being completely different. As 
far as the computer is concerned, all it 
requires of its memory is that, when it 
'asks' for a particular part it is 'read' 
out to it and when the computer wishes 
to, it can 'write' into a section of 
memory. 

The computer sees memory as an 
homogenous block of 'locations' (the 
term used to describe a unit of memory). 
Each location can be thought of as a 
pigeon hole, where a small amount of 
information can be stored. The. 
computer takes no notice of what type 
of memory is used - to it each location 
is identical: It may seem from this that 
the choice of memory type is 
unimportant. This is definitely not the 
case, as very often the speed of 
operation of a computer depends solely 
on the type of memory used. 

ROM: 
Read -Only Memory 
A computer's operating system', as in 
the case of the PET BASIC system. This 
is held in ROM in the PET and is 
automatically started up on switch -on. 
This means that, unlike other systems, 
all you have to do to begin using the 
PET is to'plug it in and switch it on. 

RAM: 
Random Access Memory 
The alternative to ROM is 'random- 
access memory', (RAM). This is usually 
used to hold the numerical information 
which the machine is working with and 
which is constantly changing. 

There are TTL and CMOS chips 
which contain large numbers of semi- 
conductor gates which hold information 
by being in one of two states. This 

a 

Example of a Random Access Memory. This is the ETI 642 project, designed by Mike Pratt of 
SM Electronics. It has a capacity of 16 K bits and 'suits the S 100 bus system. 

information is lost, however, when the 
power is switched off. The gates are 
read from or written to by inputting an 
'address' to the chip which specifies the 
memory location. 

Memory Peripherals 
For information which is not required 
very often, some sort of memory 
peripheral is used. (A peripheral is 
simply anything which plugs into the 
existing system.) 

Say, for instance, that you want to 
store a mailing list. It is 'essential that 
the information is retained when the 
power is switched off. Another con- 
sideration is that, if you tried to store a 
large number of names and addresses in 
normal RAM, it would cost a fortune. 

Instead, a slower, cheaper system is 
usually used - since each name and 
address on the list is only accessed once 
a month (or whenever), the access time 
for the memory is unimportant. 

Discs 
A disc system consists of a film of mylar 
passing a 'head' which reads it and 
writes on it magnetically. 

The cheapest form of disc system is 
known as a 'floppy' - because the disc 
in it is floppy (what else could you call 
it?!). A floppy disc is made up, of a flex- 
ible circular piece of mylar, about the 
size of a 45 rpm gramophone record. 
One side of the disc is covered with 
metal oxide, as is one side of a cassette 

tape. The information is recorded on 
this side in the following way: As the 
disc spins around at about 360 rpm, the 
lead moves in and out along the radius 
of the disc. The disc enclosed in an 
envelope to protect it and a slot is cut 
in the envelope along the line of travel 
of the magnetic recording head. The in- 
side of the envelope contains. a felt -like 
material which cleans the discs and traps 
any foreign particles as it spins. 

The head is moved in and out over 
the surface in increments of 0.53 mm 
(in the case of the IBM 3740 standard 
'diskette'). Every 0.53 mm is defined 
as being a 'track', starting at a predeter- 
mined distance from the edge of the 
disc. Thus data is written on 77 concen- 
tric tracks and nowhere else. 

At a specific point on the mylar a 
hole is punched so that light can pass 
through it. This point is defined as being 

INDEX 
HOLE 

HEAD 
CONTACT 
AREA 

HUB 
CONTACT 
AREA 

The basic arrangement of a disc system - 
used to store large amounts of data or 
information permanently. 
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the start of all the tracks. As the disc 
spins past this point, no matter which 
track the head is over, it will be at the 
beginning of that track. 

Each track is further divided into 26 
'sectors'. In some disc systems, a hole is 
punched in the mylar to signal the 
beginning of each sector. These are 
known as 'hard -sectored' discs. The IBM 
3740 is a 'soft -sectored' disc, since the 
start position of each sector is determin- 
ed by a calculation based on the time 
interval after the main index hole has 
passed. 

At the beginning of each sector is 
written a series of identifying marks tell- 
ing the electronics which controls the 
disc which track and sector it is at. 
These are compared with the required 
sector address to see if there has been 
any error. Also found at this point is a 

series of check marks specially encodes 
to test that the head is decoding the 
magnetic flux changes properly. Follow- 
ing the above 'preamble' there are 128 
locations of data, followed by some 
more checking marks called the 'post - 
amble'. 

The disc thus holds 2002 x 128 - 
location sectors with an access time of 
about 0.2 sec. 

Cassette 
Cassette memory is the most commonly 
used peripheral memory system found 
in domestic computing. Basically, it 
consists of a normal audio cassette 
recorder along with sufficient electronics 
to perform the 'translation' from digital 
signals to audio which can be recorded 
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Ordinary, inexpensive cassette recorders are used to store programs 'permanently' on tape. 

on to the cassette and also from audio 
back to digital. The circuitry needed for 
this is called a MODEM (for 'modulator/ 
demodulator') and is, in general, relative- 
ly inexpensive, making this type of stor- 
age ideally suited for home computing. 

Most small MODEMs work on the 
principle known as FSK (frequency -shift 
keying) in which a burst of tone at one 
frequency represents a '1', while one at 
another frequency represents a '0'. 
Special characters mark the start of a 

new line or the start of a program. By 
'special character' we mean a specific 
pattern of notes which will not occur in 
the normal course of the recorded text 

' 

Example of a floppy - 

disc drive system and 
mechanical assembly. 

(a sort of 'signature tune'!). Most ad- 
vanced systems also provide some way 
of 'labelling' programs, so that if several 
programs follow one another on a tape, 
only the required one is read. 

The standard domestic computing 
tape format is known as CUTS (com- 
puter users tape system) and uses a tone 
at 2400 Hz to represent a '1' and a tone 
at 1200 Hz to represent a '0'. CUTS is 
becoming very widespread and is likely 
to remain the home computing com- 
munications standard for some time. 

Access Time 
'Access time' is the term used to 
describe the length of the time lag 
which occurs between the computer's 
request to read from or write to a 

location in memory and the transfer 
actually taking place. Typical access 
time for a semiconductor integrated 
circuit memory is 500 ns, while the 
access time for paper tape may be 5 

mins! For this reason the type of 
memory used for specific tasks must be 
chosen carefully. 

Another important consideration 
(particularly in domestic systems) is 
cost. This is usually expressed as a cost 
per bit. In general, the lower the access 
time, the higher the cost per bit 
(unfortunately) and so the choice of 
memory medium is usually a 

compromise between cost and speed. 
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Cromemco 

111fORMflTIVf SYSTEMS 
Specialists in professional microcomputers and high performance computer support 

products. Authorised Cromemco SYSTEM 3 Dealers and Cromemco service centre. 
Deliveries: stock to 30 days. 

3 BANK STREET, SOUTH MELBOURNE. 3205. (03) 690-2284. TELEX AA30458. 

CROMEMCO HARDWARE 

Z80 SINGLE CARD COMPUTER Z80 CPU 
4K RAM 16K RAM 64K RAM 8K2708 

BYTESAVER 32K 2716 BYTESAVER 
MINIFLOPPIES, 8" FLOPPIES, HARD 

DISCS IN NEAR FUTURE 4 PORT ISOLATED 
I/O. 8 PORT ISOLATED I/O. e 7 CHANNEL 
ND & D/A TU -ART I/O INTERFACE 4FDC 
PERSCI DISK CONTROLLER e PRINTER IN- 
TERFACE e DAllLER COLOUR GRAPHICS 

CROMEMCO SOFTWARE 

Z-80 RELOCATABLE MACRO ASSEMBLER 
COBOL FORTRAN IV RATFOR 16K 

DISK EXTENDED BASIC e TRACE SYSTEM 
SIMULATOR TEXT FORMATTER e DATA 
BASE MANAGEMENT SYSTEM e MULTI- 
USER BASIC 3K CONTROL BASIC STAN- 
DARD BUSINESS PACKAGES 

TRS-80 ACCESSORIES 

16K RAM INSTALLED $170 MINIFLOP- 
PIES FROM $500 CENTRONICS 779 
PRINTER $1950 MINIDISKETTES, BOX $60 
e BUSINESS, EDUCATIONAL AND GAMES. 
SOFTWARE AVAILABLE. 
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ADVANCED 
COMPUTER 

RODUCTS 
S100 PRODUCTS 

LOGOS I 8K STATIC RAM 
* Low Power 
* Selectable Memory Protect 
* Totally Buffered 
* Battery Back-up 
* Address on 1K boundary 
* Requires no front panel * No wait states 

ASSEMBLED 8 TESTED 
250ns. 199.95 
450ns. 179.95 

KIT 
250ns. 
45ons. 

149.95 

G 
40".0 

V 5 / OJ 
125.95 GP/Q 

Bare PC Board w/Data 521.95 
Now over 1 year successful field experience 
'Special Otter Buy (4) 8K 45ons. Kits $117.00 
ea. 

IMS 16K STATIC RAM 
* Memory mapping 
* Phantom 
* Address 16K Bound 
* Use with or w/o front panel * Power 2.1 amps typ. 
* Uses 2114 

ASSEMBLED 8 TESTED ONLY 
450ns. S439.95 250ns. $495.95 

5-100 32K STATIC RAM 
* Address 32K Boundary * Power 45ons. 2.8 amps typ. * No wait states on 2MHz * Fully Buffered * Phantom can be added * 2114/TMS4045 or 9135 
ASSEMBLED B TESTED KIT 
250ns. S849.00 250ns. $790.00 
45ons. $769.95 450ns. $625.00 
Bare PC Board w/Data 559.95 
SPECIAL OFFER: 
Kit without Memory only 599.95. 
Add 2114 Memory for 8 @ $7.50 ea. 

PARATRONICS LOGIC 
ANALYZER KIT 
MODEL 1008 $219.95 
(analyzes any type of digital system) 
Trigger Expander Model 10 5229.00 
Baseplate 9 95 
Model 10 Manual 4 95 
Model 150 Bus Grabber Kit 369.00 

DC HAYES DATA COMMUNI- 
CATIONS ADAPTER 
* Telephone/TWX *S-100 compatible * Bell 103 freq. * Originate 8 answer mode 
Assembled 8 Tested 5279.95 
Bare PC Board w/data S 49.95 

DATABOOKS A MANUALS 
NSC 71L ora 5 395 AMI MOSg51 Dala 3 95 
RIC 6.v Oan 95 GI 405,651 Dam 495 

SC Lam. APPi,.le 1 . 395 O.m.v Intro to M.vm Vol 0 7 50 
NSC L.'..4PP/na. I 355 0500.0. Intro .11409 Vd I 7 50 
65C 09105 De4 a 95 0801118 Inlet to Moo Vd II 7 50 
NSC Mahe 004 399 OYwn. 5080 Mom... 7 50 
ESC Vdr ..9 Dam 295 0.00104 6500 8091. 9 .9 7 50 
Eso M.nay 0.1. 395 O W 0114 280 Mom... 7 50 
NSC 15005,151 a1. 395 TI Pon 540.5 Data 7 50 
65C Po... Wan.. 2 95 n T. Data 595 
mm, Dar.00d 395 TI Tr... 10.007. 850 
w1 MC545 man. ISO TI Mo19ry ata 395 

M 900500 Manual 7 
nam 

95 n 0019159.9 0 395 
MC MAI S40 Manua 95 Ln, Data3 95 

D 5080 9...56. 5 n 0 
95 TI Dolo) Memory 395 

w. AMO Ln Dal. 95 Ti í,11. a1. 95 
MAD YAM. Data 95 Motdde Bese Dam 1 2 3 995 

6800 DESIGNER BOARDS 
MODULES POOTO BOARDS 

* Motorola Compatible Modules' 
MEK 6800 02 Kit $235.00 
9600 6800 MPU Module 495.00 
9601 16 slot Mother Bd. 175.00 
9602 16 slot Card Cage 75.00 
9603 8 slot Mother Bd. 99.00 
9604 System Power Supply 250.00 
9610 Prototype Board 36.00 
9615 4KEprom Module 250.00 
9620 16 port parallel I/O 375.00 
9626 8K Static RAM 295.00 
9626K 8K Static RAM Kit 225.00 
9630 Extender Card 60.00 
9640 Multiple Tuner Prog. 395.00 
9650 8 port Duplex Asyn. I/O 395.00 
Mot 43/86 Connectorsw/w or sit 5,95 
AMI EVK 99. 6800 sub Kit 99 00 
AMI EVK 200 Kit 249.95 
AMI EVK 300 Assembled . 275.00 

Z-80/Z-8OA CPU BOARD 
* On board 2708 * Power on lump 
* 2708 Included (450ns.) * completely socketed 
Assembled and tested $185.00 
Kit $ 129.95 
Bare PC Board S 34.95 
* For 4MHz Speed Add $15.00 

MICRODESIGN MR -16 2716 
EPROM BOARD (MR -8 Also Available 

at same price) * Indiwdual Prom Address 
* Uses Low cost 16K TI EPROMS 
* Optional 1K RAM * Phantomcontrol 
Assembled and Tested 174.95 
Kit 99.50 

SPECIAL SPECIAL SPECIAL 
2708-6 Eprom 8 @ $ 5.50 ea. 
416 16K Ram 32@S16.95 ea. 
1771-01 Floppy 5 @ $25.95 ea. 
Pet Connector Set 5 @ $ 7.95 ea. 

BYTE USER 8K EPROM BOARD 
* Power on Jump * Reset Jump 
Assembled & Tested 94.95 
Kit 64.95 
Bare Pc Board 21.95 
Special Offer: Buy 4 kits only 559 95 each 

NOTE: 27086 only 55.95 

TARBELL FLOPPY INTERFACE 
* S100 Compatible * Uses CPM * Jumper Selectable * Perscl,Shugart.etc 
Assembled and tested $269.95 
Kit 5179.95 
Bare PC Board S 39.95 
NOTE For CPM Add $70.00 

Documentation Add $20.00 

TRS 80 UPGRADE KIT 
16K Memory with Jumpers and 
Instructions $159.95 
(Specify Level I or Level II) 
APPLE 11 16K UPGRADE KIT $149.95 

PET TO S-100 
ADAPTER 
Allows Pet to be 
interfaced to 
popular S-100 
Bus. 
Kit 5189.95 
Assembled $269.95 
For Low Cost 8 Slot Bus to expand 
your Pet only 5149.95 Kit 

Ma Vol M0c1 a1. 395 
040! Vol $C5O5DO. 295 
Mot Vd 6 Lamar a1. 395 
Ma LM 9 Sc.!. 01 2 95 
Mor MR/ ~Mae. 250 
Mo. MPU Prop Rer Manual 395 
mot Po. Dela 295 
lad Awl. a1. 295 
Ma ti.acr.pIran 205 
Mo. LM.. 2 95 B. Samre SRI vd 1 a e 2495 
Dos Sd..an SRIVd III 3995 
Ba9c Sd..r SRI Vol W a V 9 95 C STANDARD B. Sdmr. SO Vol N 49 95 0 N.a 
Bum SON.. SRI Va NI 3995 San 
1975 K Ma.w 4150 

14 50.Ad. l. 10/10 

DISKETTES 
M1Ni 
Sort ó 5eca1 
6 Seed 

54500.0 1390110 

NORTH STAR MINI 
54 951.6 1450110 

EVK Kluge Board 
EVK 16K Byte Ram Board 
EVK 6 Slot Motherboard 
EVK Extender Board 
EVK Solid Frame Chassis 
EVK Connectors 
AMI 6800 Proto Rom 
AMI6800 Micro Assembler Rom 
6800 Tiny Basic Paper Tape 
6800 Tiny Basic Eprom 

95.00 
75.00 
35.00 
45.00 

129.00 
6.50 

30.00 
30.00 
20.00 

125.00 

* i PLOT LOW COST 
DIGITAL PLOTTER 
* RS 232 NEW * Plot Size 7" x 10" 

L. 51085.00 * Digitizer Avail. Soon 
* High Resolution OUR * 2.4"/sec Plot Speed PRICE $999.00 
SPECIAL KEYBOARD BUY 
WHILE THEY LAST 
"Clare Pender 62 Key ASCII 
w/26 Pin & 34 Pin Output Conn'.... $54.95 

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. Proven Quality Factory tested products only, no re -tests 
or fallouts. Guaranteed money back. We stand behind our products. 

2. Same Day Shipment All prepaid orders with cashiers 
check, money order or charge card will be shipped same day as received. 

SUPPORT DEVICES MICROPROCESSORS STATIC RAM HEADQUARTERS 
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3682-.1aMN,l 1495 SALE 508S I193 
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0212 8 04 W 2 50 2901 21. 
021! Buall0n.e1 

6 95 2901 A n 95 

A22.0O2c.O.n 1º5 cP190 1 . 3995 
5224 -.laso,, 9 f5 5502 la 90 
5226 8... On.3 q 610 29 95 
eT2 as On.r 2 39 500 161/f 
S22 Sy* Contrd 695 6632P 3295 
.238 SyA Cal . 6 95 8035 17 50 

5isilRM°9T,m: ' ¡ó5500 SOCKETS 
5265 Pro9 1/0 .. 11 50 5 Pm W. 32 0 Pen SR 17 
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ei2 
N. 

Conoo.., 
id i. 95 19 Pm 6380 15 M 5.$ 22 

á1 
5219 Ro9 0.0. 19 95 2011.111/71 90 20 Pn S/T 34 
98101 128. 8 RAM 4 75 22 Mn wAV 93 22 2415/1 38 
6820 PIA . 7 20 24 An W/W RS 24 Pe. SR 41 
6821 RA 7 25 26 Rn wn7 1 16 28 Pen S/r 49 
002 Plonly Id 11 95 40 Rn *AY 149 MM./7 63 
00341 512.8 Ewan 1295 
6e50 /.C11 7 20 rw ~or~or52 5 9 95 

45940465O5CRT¿dn0 3995 
6960Mo4.m 1450 
6552Mo0u1Md 1450 
05714101010O5C 2695 
6575 B25 
2350 USr1T , 9.95 
6880 Bu. Or. 2 39 
1821 500 .0 RAM 25 00 
1522 5L0 256 . 4 nA11 16 95 
18240o32.5R451 995 
.852CD13ulp 1095 
1656 C01/0 595 
1057 CD Ig 595 
6520 PM 750 
5622 IAA , 995 
6530-002 1650 
653D00 . 1550 
6530004 15 50 
6030005 1.50 
3551 f13 Pop Side t 95 
3853 f0 4111.ory I/O 1 95 

PROMS 
2705 . 995 
27004 . 595 
I 702 . 395 
1702.* 
271155V 2495 
271865.12V 2.95 
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11 

95 
520.14 995 
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RAMS DYN. 
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4115 00.1 96 
4050.001 .4s 
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5292 I95 
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5 25 0 95 
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165 
w 

10084. 995 
4025.300 106.1 19 95 
4027.3 
020028805 aN . 1 DS 

FLOPPY DISK I/O 
171101 6- 0 502000y 27 95 
5.1372 160 f91Ppy 995 
1781 D. 102CR 3995 

CHARACTER 
GENERATORS 
.833213001 1sw Um . 9 50 
8032513902 1SN 1.0w, 1095 
$032513-50123 /561 1.0.0. 14 95 
MCMe571 1075 
MCM6S714 1.06 
020126574 1 SO 
100265,5 1450 

KEYBOARD 
ENCODERS ATTENTION 0.00 U.EN. 
1.5.2375 132 .4465. .n 
875.3000 1375 mfi arm my mat. rtrTa .m 

1-24 2S-99 100 
21102 4501,. 1 30 125 115 
21102 250na 1 59 1 55 1 45 
2102 I 2 IIS I10 
91L0221111.1 

11 
150 

0 395 
211.1 ]15 305 3s5 
214.12 1 425 A 10 .35 
2112-1 295 255 1.5 
213013 395 375 
2101.1 290 270 

, 2114.3 100.0 995 975 5 
21144450n. 7º6 750 5A 
Tr15bi044 99$ 975 52 
71.154055 995 .75 5.5 
EMM4200A 1250 1195 1M 
E4M402 795 125 E21 
51010E 
100410 

7. 95 >75 
10 9S 10 25 9 25 

50.0914.4150.0914.411095 1025 425 
51.091313/31 12 95 11 95 10 25 
fSC 450:444166 CC -13 O.y 511395 EAd 
1101 ,95 175 t25 
P2125793425 145 n.l 95 7 35 7 2* 
6.50010.1 CMOS 795 795 725 
651510.1C1205 795 795 725 
745159 84 En 5.. 3. 3 25 2 50 

CONNECTORS WAVEFORM GENERATORS 
0Pn501.152 
15'30 Dual RE 
t5.AD ar 
22/44 Dual 5/E 

WM/ 
9974/5/7 

50/101MSM WAY 
50/101L/SM S/T 
50/100 Nam WAY/SA 
íM541 CAW oua. 

149 
12 
235 

95 
495 

50 
6 75 
47s 
595 

WI AO 

n fin D arn.l.wr, 
11525/ 3 n 
011253 175 
Bebi. I n 
54 None 650 

NEW CTS 
DIPSWITCHES 
CTS20e-a 1175 055208* 5195 
CTs204s 41 75 0152099 11 95 
C75206* 41 75 CT530910 51 95 
105207.7 4176 

8080 USER'S 
IT'S HERE 

LIVERMORE BASIC 
ON 950 ROL/ 
TEATS MGM ON ROY. 
WRPaKE ores 19500 

.001.00 AAAAAA la 
CNARArn19OENARAT05 
7510117 e-sn d 
STAnWARS 6r141. 
5100 Can00M4 291N4 IM 

cut. 
ua00c1 ca. 1.10.. 

16995 

NAKED PC BOARD 
SALE S-100 
2*OCRSmOACU 3495'' 
2.50 CPU Da carnal 34 95 
80504 CPU 3495 

aK 
sElw.l. 

8,+.Iu.r . i85 ºs 32sS10 59.95 
39 95 T.09ECuw', 2995 

V4c1a 860 Moto 1995 
ACP Preto Ba 2795 
ACPE.1.rq.,.0vn 15º5 
Rer1.1.9 Clock 34 95 
WMC13 Dot M.MBa 330 
5.106502112d..,M 3495 
fired 6803 11 Doi 12 0.1 2995 

SW 102 i02 W Ilp 21 
% 

UARTS/USRTS 
TR1602e 121/1 3 95 
4.51013157 114 550 
AY51014N1B12151417 695 
Ae61OIM16A31501 695 
TMS601115V. 1205 950 
146.0} 995 
026403 995 
2350 USN. 955 

í676.r. 2495 
lam D. 

BAUD RATE 
GENERATORS 
49. 1125 
4702 la os 

995 
TV CHIPS 
02025320 TV 5y1100 795 
1195369 910440 396 

669 ~aid 295 
ivnmon 

9710oCow TV 69 MM 5 

AY3850D1rv Gar. 596 
.38800 2495 
57396151 Co. C<n.en. 5 95 
.0387001Tan.0p n95 
R7M .dn4109 595 
A/D CONVERTERS 

éul ióülá :2070 
I/O. I155 BK. 3695 I72 95 

wMo 0:11I 
IS 0.R Co,. i é 

5750 31Yí 0p19C0 13. 
50f 4..Vu0.un 37 
biomes Mr T95 
140515 5e4 595 
04CCi NO 595 

TV INTERFACES 
R...-1.4. 50 
0/.1155591591.9 095 
PaaN11 t.ovl w Mm u 2000 

3300 
MAR 4 1 5 350 

UV'1EpromN Eraser 
Moa1I 11 E eM S Eon., at I Bc.Eon., Or 45 4.9. w pe,w0 
4oa 4 1562T 01195 Roiup.r Ir10.e1r41 Mop. 

w.'dr 11119, 

50387urm. 04n . 395 
5010 4 CO 245 
1.6569 VCO 1,75 
092200 tundan G.nralw . . . 5 25 

CHARGE COUPLED DEVICES 
I66 CCO .000 Iw. 00..0 frrCIW 400 000 
169 Memory oo. pm can .00.,1110010.15 CC0 
K 'aa0y N Aln.onAOlfpro. I7 or. Apau 
Mn,rl 50ppMa n.ne.11aa. O.rndy 10_.21 

S18.95 each (reg. 43.001 

CRYSTALS 
r. TU 0am 

1OÍ3w4nc a506 6O1A.w.,"` 5 4% 
18432 4 ºs 95 
2 0610, 0135 6 6610 : 95 
2051201 295 100120, 95 
2 09715IM11, 555 13 01207 4 95 
2 447640.4 5 61 14 31515 4 95 
3 51954540, 1 50 15 01214 4 95 
40120, 495 1043240, 595 
4 94301.02 595 2011011U 495 

915201.10, 595 2211541.0. 595 
50020, 495 27OM0, 595 
50658 495 360340. 595 
571431114 595 48 01.111, 595 

1000C 1295 

DISPLAYS/OPTO 
DL roAnorece/U 30 1 25 

95 

. 0385 
250 
95 
93 : 95 

8950 a7 
95 

1]95 
17 95 

9 95 
995 

95 
220 
300 

10 
09 

I 75 
5/100 
WI 00 

ºo 

7140 500 507/cuCA 500 
fÑD503/510CC.CA 500 
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B OOM, 9 990 MA. 
TSC 5024 4 agy CC 00 

340 NEE D0.* 
TX 305 5. 7 AB.y 
TB 300 7+ry.A000 
511 305 7 10º .4000 
nL 305 7 49 .2000 
TIL 311 NEE ONO. 
MA 100312 aro d0a 
AAA 102 4 clon C100A .9596 
M5 1010 4 a91 do. mo006 
B ed. lot 40o.9 
ESN 373074 a.rl LC/CA 30 
ESN 553/554 Mal CC/CA 500 
NSN 79124 aW CCCA 70 
462 Oao 6ow« 

Wa0oul.r 2 OWN.. 
R LN ó .a 5 Dar 
Gr9.n. o. 
MP 505 7731 7 5.9 

MONTHLY SPECIALS 
4Pn wT0Oc4 1995 

14 Pm 5/7 16PmSRw 101000. 

1000p Ao0 
22 01 S?00.04 1 .000 00 12 
r50400464 16K CCO 10 95 
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8T20 Ba..M av..a 
14033.N Snn R.9a.. 

01 517 22 L0.Rah 
ILL 7107 CPL 3, Dq ND 

i19 W 
61500 

100 50 
2 39 

211 0 
09 

2 95 2. 
295 

0 
1 49 
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349 
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295 
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º5 
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MICROPRO 

PROFESSIONAL 
QUALITY 

SOFTWARE 

from 

MICROPRO 
INTERNATIONAL 
CORPORATION 

WORD -MASTER© 

The.last word in 
text editing 

SUPER -SORT© 

The ultimate in 
high performance 

sort/merge 

Available 
ex stock 

02-412 2409 
©1978, MicroPro International Corporation. 

All rights reserved. 

ACCUMULATOR: One of the REGISTE Rs inside a microprocessor chip 
-a memory location built into the chip in which the intermediate 
results of calculations can be held. For example, if you want to add the 
contents of one main -memory location to another, you will probably 
first load the contents of one of them into the accumulator and then add 
the contents of the second to the contents of the accumulator. 
ASSEMBLER: A program which takes in a series of MNEMONICS and 
puts out binary code. 
BASIC: The most widely -used high-level language in the hobbyist field. 
Allows you to communicate with the computer in a fair approximation 
of pidgin English. See article in this issue. 
BAUD: A measure of the speed of data transmission. One baud is one 
BIT per second. 
BINARY: The 'base two' number system, in which everything is 
represented in ones and zeroes. See number systems article in this issue. 
BIT: A single binary digit, consisting of either 'one' or 'zero'. 
BUG: A mistake or similar problem which prevents a program from 
working. Introducted when a small insect crawled into an early computer 
and halted its operation. The 'bug' was ceremoniously taped to a page of 
the report which explained the reason for the fault. 
BUS: A system of interwiring. 
BYTE: A binary number eight bits long. It can represent a number from 
o to 255, as there are 256 possible combinations of ones and zeroes eight 
digits long (try them if you like). 
CPU: This is the part of the microprocessor that does all the addition, 
subtraction and whatever. A knowledge of the meaning of "CPU" is 
almost totally useless to anyone except a microprocessor designer. For 
historical reasons which we can't fathom, it is always included in 
glossaries. 
CUTS: Computer User's Tape System. See the article in this issue on 
memories. It refers to a method of putting 'ones' and 'zeros' from a com- 
puter into ordinary cassette tape (See MODEM). 
EXECUTE: Carry out a series of programmed steps. 
FLOPPY DISC: One type of memory peripheral. See article on memories 
in this issue. 
HARD COPY: Essentially, printed matter. 
HARDWARE: All the circuitry, metalwork, et cetera, needed for the 
computer system, excluding manuals and other information. 
HEXADECIMAL: Base sixteen number system. See number systems 
article in this issue. 
HIGH LEVEL LANGUAGE: A way of telling the computer exactly what 
you want it to do in a way that is handy for you. 
INSTRUCTION: Usually used to refer to one or more BYTEs of memory 
which cause the microprocessor to perform a particular act, such as 
adding one to the number stored in its ACCUMULATOR. 
INSTRUCTION SET: All of the possible INSTRUCTIONs which a 
particular microprocessor is designed to carry out. The larger the 
instruction set, the more powerful the microprocessor. 
INTERPRETER: A program which enables the computer to under- 
stand a high-level language. There are other ways of achieving this, such 
as the use of a 'compiler', but these are rare in hobby computers. (as 
yet). 
MEMORY: The part of the computer in which information is stored. 
MEMORY LAP: A diagram showingwhich parts of MEMORY are used 
for what. 
MICROPROCESSOR: If you don't already know by now, an integrated 
circuit chip a few centimetres long which does all that it took a 
computer filling a room to do twenty years ago. And faster, yet! 
MNEMONIC: A nickname fora particular INSTRUCTION. Mnemonics 
are easier to work with (as far as the programmer is concerned) than the 
HEXADECIMAL which the microprocessor can understand and an 
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ASSEMBLER is therefore used to enable the programming to be done in terms of mnemonic (which, collectively, form the 'assembly language'). MODEM: Or 'modulator/demodulator' is a device which represents 
digital information in terms of audio tones which can then be recorded 
onto tape or even sent*down a telephone line. It also interprets these 
tones back into binary when receiving. 
NON-VOLATILE: Term used to describe types of memory which retain 
information even when switched off. 
OCTAL: 'Base eight' number system. See article on number systems in 
this issue. 
PERIPHERAL: Any 'add-on' which can be bought after the main system 
and fitted to it easily. 
PROGRAM: A set of instructions, either in MNEMONICS, in digital 
form, or in a HIGH-LEVEL LANGUAGE, which tell the computer to 
perform a particular sequence of tasks. 
PROGRAM COUNTER: REGISTER in the microprocessor which keeps 
track of which part of the program it is EXECUTING. 
RAM: Random Access Memory. When the computer field was younger, 
this meant a part of memory that could be read in any order, but it 
now means that part of the system's memory which stores information 
which will be lost when the unit is turned off. 
REGISTER: A general-purpose MEMORY location built into the micro- 
processor chip itself. 
ROM: Read -Only Memory. Memory which the computer cannot change. 
A section of NON-VOLATILE memory in which the system has stored 
information which it will need as soon as it is turned on. 
SOFTWARE: Information in the form of PROGRAMS, data or what- 
ever, as opposed to HARDWARE - the guts. 
VDU: Video Display Unit. A converted TV set (usually) on which the 
computer can display lines of text, even 'graphics' (isometric figures, 
graphs etc). 
VOLATILE: Term used to describe MEMORY which will lose its stored 
information when the machine is switched off. 

RELEVANT ARTICLES from ETI 
REVIEWS 
Microbiology - the 6800 (part 1) Sept 77 
Microbiology - the 6800 (part 2) Jan 77 
Microbiology - the 8080 

Instruction Set June 77 
The D2 by Motorola Apr 77 
The New Heathkit Computer Sept 77 
HP System 35 Nov 78 
Synertek SYM-1 Nov 78 
Tandy's TRS-80 May 78 
Technico 9900SS Jan 78 
The Exidy Sorcerer Apr 79 
The Commodore PET May 79 
PROJECTS 
631/2 Keyboard Encoder 
635 Microcomputer Power 

Supply for -S-100 
634 Educational/Prototyping 

Interface for 8080 
637 CUTS Cassette Interface 
638 EPROM Programmer 
639 Computerised Musical 

Doorbell 
640 S-100 VDU 

641 S-100 Printer 
642 S-100 16K RAM Card 
651 Binary to Hex Converter 
GENERAL FEATURES 
Computers For Small Businesses 
Personal Computing - the early 

years 
Space War Game 
The S-100 Bus 
Computer Glossary 
Noting Down Music by Computer 

Apr 77 

Sept 77 

July 78 
Jan 78 
July 78 

Mar78 
Apr, 
May and 
June 78 
Sept 78 
Feb 79 
Jun 79 

Oct 77 

Jul 77 
May 77 
Sept 77 
Nov 78 
Mar 78 
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TOMORROW'S COMPUTERS NOW 

SYSTEM THREE FEATURES:' - 

Fast Z -80A microprocessor 
e RAM expansion to 512 K Bytes 

2 or 4, 8 inch disc drives 
21 slot S-100 bus 
Printer intertace 
RS -323 or 20 mA serial interfaces 
Excellent service access 

o -_ 

Li H rr 
. o _ - 

COMPREHENSIVE SOFTWARE 
SUPPORT 

Disc operating system - 

(CP/M compatible) 
o 16K disc extended BASIC 
e Multi-user BASIC 

Cobol compiler 
FORTRAN IV compiler 
Z-80 macro -assembler 
Word processing and Data base 
management 

ADAPTIVE ELECTRONICS' NOW OFFERS THE SUPERB RANGE OF CROMEMCO 
COMPUTER SYSTEMS, PERIPHERALS AND SOFTWARE, INCLUDING SOFTWARE 

SUPPORT -AND PROFESSIONAL HARDWARE" BACK-UP 

ADAPTIVE 77 Beach Road, Sandringham, Victoria, 3191, 

ELECTRONICS P/L Australia. Telephone (03) 598-4422 Telex: 35666 
PERTH: Micro -Data, 437 Cambridge St, Wembléy. 6014. Ph: (09) 387-3314. 
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KEF MODEL 105 
COMPUTER MATCHED. 

To get the best possible stereo image, 
you need the best possible match be- 
tween the loudspeakers. 

At KEF we produce matched sets of 
high, mid and low frequency units, using 
our unique computerised test facilities. 
Moreover, our total system approach to 
the design of the enclosures and the 
electronic dividing networks, means that 
we can deliver Model 105 in pairs that 
are nearer to the ideal 'match' than any 
previous loudspeaker. KEF pioneered 
the use of computer digital analysis in 
loudspeaker design, and you, the listener, 
can now hear the results: the most life- 
like musical quality and the most aston- 
ishing stereo perspective. 

Write for the full technical story and 
the name of your nearest dealer, who will 
be glad to give a demonstration.« 

0 

KEF CALINDA 
The big reason why the 

Calinda sounds so good is the 
engineering that's gone into it. 

The component parts-drive 
units, dividing networks 
and enclosures-have all been 
designed and tested with 
computer aid. They've been 
matched together more closely 
than ever before, to work as a 
total system giving the highest 
quality reproduction. 

The enclosure is narrow, 
to give wide dispersion of 
sound without diffraction; 
deep from front to hack, to cut 
down disturbing reflections from 
walls; and tall,so that the mid- 
range unit is well away from the 
floor, reducing reflections which 
would otherwise cause a nasty 
double impression. 

And while the Calincla's 
performance will do full justice 
to your music, its elegant shape 
is sure to enhance your room. 

Listen to the Calindas, 
discuss them with your local 
dealer, and discover just why 
KEF call themselves 
"the speaker engineers" 

Distributed in Australia by 
Audioson International 
Pty. Ltd., 64 Winbourne 
Road, Brookvale, N.S.W. 2100. 

KEF 
The Speaker Engineers 
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THE KEF 105 speakers are a three- 
way system using plastic cone, moving 
coil drive units. This has been the 
trademark of KEF and whenever 
plastic cones are mentioned, their name 
springs first to mind. 

They produced their first speaker 
driver, if I remember correctly, in early 
1961. It was an open -front, waffle -type 
rectangular construction of enormous 
proportions and was soon replaced by 
the more viable B.1814 of identical 
frame size but with a flat -faced, solid 
cone of expanded polystyrene finished 
off with a covering of lightweight alloy 
film. 

After many months of anticipation I 

auditioned the KEF 105 system over 
last Christmas. 

Through the auspices of my friend 
Sid McClory the managing director of 
Audioson, who import KEF products, I 

experienced the 105's in my own list- 
ening rooms with my preferred line-up 
of electronics and source material. This, 
once again, proved to me that there is 
really no way to fully realise the potent- 
ial of any piece of equipment except in 
one's own acoustic environment which, 
so necessarily, becomes part of one's 
own listening ethos. 

KEF's departure from their well 
established B.139 bass driver in the new 
105's is another sign of the technically 
advanced times. They obviously wanted 
a driver with different parameters to 
perform in a certain manner in a part- 
icular cabinet volume with their new 
electrical tailoring circuit. Today's 
understanding of speaker -cabinet relat- 
ionships often precludes top flight 
drivers from certain concepts. 

In any case, this new 305 mm 
Bextrene cone woofer is a very well 
made speaker with a good 10 mm peak - 
to -peak excursion, a hefty magnetic 
circuit and a power handling capacity 
well over 100 watts peak. 

Its shallow profile is formed from 
Bextrene, the same material used for 
the B.110 and B.200, but here the 
wall thickness is greater . It has a dull 
black, non -reflective surface and is 
very smooth to touch. Free -air resonance 
appears to be around 22 Hz and I would 
guess the efficiency has to be higher 
than the associated midrange B.110 due 
to the low frequency tailoring circuit. 

Here, I was surprised to see a variat- 
ion on the original suggestion by Aust- 
ralia's Dr Ernest Benson, where a series 

capacitor turns a nominal 2nd -order 
Butterworth enclosure into a 3rd -order 
Butterworth. As this suggests, the 
7-litre cabinet is actually an electric- 
ally modified infinite baffle with a 
resulting low frequency decay set 
midway between an optimised vented 
enclosure and a fully sealed enclosure. 

KEF specify a low frequency limit of 
30 Hz but put tolerances of +/- 2 dB at 
the 38 Hz point. Low frequency prop- 
agation is restricted below this, but 
even so, a clear and surprisingly deep 
bass is punched through on such discs 
as have it. Otherwise, the lows do tend 
to fall off below about the piano's 
low A (27.5 Hz). 

Crossover frequencies are set at 
400 Hz and 2.5 kHz , rolling off at 
24 dB per octave (4th order filters). 

with 
Douglas Saunders 

Maximum continuous sinewave power 
is clearly specified for once. Specs are - 
35 V RMS 100 Hz - 400 Hz, 28 V 
400-2500 Hz and 11 V from 2.5 kHz 
to 20 kHz. At a nominal eight ohms this 
translates to 153 W, 98 W and 16 W 
respectively. The maximum peak prog- 
ramme rating is 200 watts. 

The ingenious robot -knight style of 
combined treble and midrange cabinet 
is one of those ideas we've all wanted 
but never got around to making. KEF 
have installed an adjustable stand for 
this assembly . It may be rotated through 
+/- 20 deg. horizontally and +/- 5 deg. 
vertically.To ensure correct treble disp- 
ersion, alignment is gauged by sighting 
LEDs situated in a tunnel between the 
drivers. I found this of enormous advan- 
tage, saving annoying measurements. 
Amplifier misbehaviour is indicated by a 
clever and effective warning device set 
according to the amplifier's clipping 
specifications. 

The complete speaker is only 965 mm 
high with an almost square cross-section 
of 415 mm by 455 mm at the base and 
is fitted with silent castors for easy 
movement. Nett weight is 36 kg. 

My sample pair were finished in 
walnut with a black slip -over speaker 
grille which has a removable black 
panel giving access to the head assembly 
and the warning -LED controls. Another 
ingenious touch is the concealed speaker 
wiring tube extending right through 
the cabinet from the base to the speaker 

The KEF 105 -"... one of the few best bets 
for high quality music reproduction . . . 

terminals on the head enclosure. Each 
of the drivers is positioned on a diff- 
erent vertical due to KEF's phase 
arrangement which includes the cross- 
over networks. The black speaker grille 
cover also slopes rearward giving a 
touch of architectural correctness to 
the appearance. 

My preferred listening room is some 
9.2m long by 6.3 m wide and 4m high. 
The gross volume of 230 cubic metres is 
substantially reduced by regularly 
placed 3m -high bookshelves and record 
shelves on every wall. The acoustic 
is on the live side due to a polished 
timber French -line ceiling but the 
floor is largely covered with heavy rugs 
and undercarpeting. 

The 105's were placed about one 
metre away from the protruding record 
shelves on one wall and about 2.5m 
apart on cabinet centres. This made for 
a listening distance of about 4m. Accor- 
ding to the illustrations supplied (I 
had no instruction manual) I set them 
squarely to the front and angled the 
head assemblies to maximum toe -in. 

- continued p. 179. 
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Sansui's new DC amplifier has the best 
slew rate and rise time for the lowest TIM 
known to Tom, Dick or Harry. 

TIM - transient intermodulation distor- 
tion - ís probably the most important 
neglected distortion in today's quality 
amplifiers. That's why Sansui engineers 
went beyond ordinary specs to analyze 
and virtually annihilate TIM. 

Why the ordinary way wasn't 
good enough 
Ordinarily, a steady simple sine wave is 
used to test amplifiers. But it's not a 

realistic method because music consists 
of complex, dynamic signals. And Sansui 
is nothing if not realistic. 
Sansui research showed that poor re- 
sponse to complex pulsive signals caused 

Treble 

Bass 

+1 

clipping and TIM. Obviously a new design 
approach was essential for truly superior 
reproduction of the original sound. 
The new design is exemplified by Sansui's 
PAT. PEND. Diamond Differential DC 
circuit (or DD/DC). The results are simply 
extraordinary. 

H i 

i 

I fi = 

Jim 
r _ 

on 
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Integrated Amplifier 

AU -919 
SUPER FIDELITY DD/DC 

Tone 
Subsonic 

16Hz 
, oni'i6d8 

Jump 

Why hundreds of watts may 
not be enough 
Remember we said that TIM is primarily 
caused by poor amplifier response. If an 
amplifier cannot respond rapidly with 
high stable current to a sudden pulsive 
signal (a sudden trumpet blast, for 
example), serious distortion occurs. And 
it occurs regardless of how many hun- 
dreds of watts a "muscle-bound" ampli- 
fier may have. 
Sansui discovered that the conventional 
notion of "transient response" was far 
too vague to be of much help. More 
careful in-depth analysis revealed that 
response could be accurately measured 
by slew rate and rise time. Slew rate tells 
you how many volts can be delivered ín 

a micro -second and rise time is how long 
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it takes for a 10 to 90 percent rise of the 
peak voltage of the square wave input. 

In a nutshell, slew rate and rise time tell 
you how much and how fast an amplifier 
responds to a signal -- 
New standards for amplifier 
performance 
Here are the proven effects of the unique 
DD/DC circuit used both in the power 
amplifier and phono amplifier of the 
AU -919. Slew rate is 200V/N sec. - the 
highest in the world. Rise time is 0.5p 
sec. - the fastest in the world. 
And to perfectly complement such 
unparalleled response to pulsive dynamic 
signals is the AU -919's frequency 
response - better than DC to 500,000 . 

Hz - the widest in the world. And THD 

at full rated output is 0.008% - the 
lowest of any amplifier you can buy. 

Closer to perfection 
These four accurate and verifiable 
specifications assure virtual elimination 
of TIM. They assure you of clearer and 
more accurate reproduction of even the 
most complex nuances of recorded sound. 
With exclusive Diamond Differential DC 
circuit design, the "Straight DC" AU -919 
integrated amplifier comes closer to 
theoretically perfect performance than 
any other comparable unit. 

Sansui's Ail -919: the standard 
by which all others will be 
measured. 

SANSUI 

Au -919 
Write for interesting detailed catalogue. 
VANFI (AUST.) PTY. LTD. 162, Albert Road, South Melbourne, Victoria 3205. Australia Tel: 699 5473 

Suite 5, Uniline House, 5 Northcliff Street, Milsons Point, N.S.W. 2061, Australia Tel: 929 0293 

SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Supinami-ku, Tokyo 168, Japan 



IUD review 

Toshiba's adres cassette deck 
FOR THE LAST eight years cassette 
recorders incorporating the clever 
and effective Dolby "B" noise reduction 
system have dominated the cassette 
market. Many manufacturers have 
offered alternatives aimed at circum- 
venting Ray Dolby's patents, but with- 
out exception all have bowed to the 
undeniable merits of his system. 

Toshiba, it would appear, may be the 
first to offer a viable alternative having 
merits comparable with or superior to 
those offered by the Dolby system. 

They call their system adres which 
stands for automatic dynamic range 
expansion system. In simple terms, it is 
a compander system. This means that 
on record it compresses and on replay 
it expands the dynamic range, shifting 
the recorded signal levels in such a way 
as to achieve the main benefits of the 
Dolby and DBX systems. The major 
problem with this system is that, 
although its record to replay perfor- 
mance is excellent, it is not compatible 
with the Dolby system and therefore 
pre-recorded tapes incorporating Dolby 
are not reproduced correctly with the 
adres system. 

Features 
The Toshiba PC-X6AD is, in some 
respects, a fairly sophisticated machine. 
It features a form of motorised opera- 
tion of its control functions and an 
editor control which facilitates the 
fade in and fade out of recorded signals 
without fading the monitoring output. 
It has a two -head configuration for 
record/replay with integral bias and a 
separate ferrite erase head. A single DC 
motor powers the tape transport 
system. Two conventional VU meters, 
covering the range 40 VU to +10 VU, 
are supplemented by a peak level LED 
indicator whose threshold of illumina- 
tion is adjustable to 0 dB, +6 dB or 
+ 12 dB . It indicates instantaneous peaks 
too short for the VU meters to follow. 
This feature, whilst possibly novel, 
would have been better had it been 
provided by three separate LED's set 
up to trigger at each of the indicated 
levels. 
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The semi-professional feature of the 
fade in/fade out editor control not only 
works very well in providing a smooth 
transformation without any of those 
nasty switch on "clicks" and "plops" 
which many machines produce at the 
start and end of recordings, but also 
provides the semi-professional facility 
of "pre -fade listen" which may be 
used to great advantage in eliminating 
unwanted announcements and the like 
from recordings. 

Toshiba include in their instruction 
book a sheet detailing recommended 
equalisation and bias settings for the 
chromium dioxide, ferrichrome and 
normal gammaferric oxide tapes of 
BASF, Sony, Maxell, Scotch, Fuji and 
TDK. In each case the bias and equalisa- 
tion switches are set to the same 
positions as one another and whilst 
some tapes may possibly require inde- 
pendent adjustment of the bias and 
equalisation settings, we have not yet 
seen any examples which would benefit 
from such adjustments. Consequently 
we question the need for the switches 
which double the operating complexity 
for what appears to be no real benefit 
to the purchaser. 

The reason for the peak indicator 
setting of +12 dB escapes us because 
although the adres system may well be 
capable of responding faithfully at 
+12 dB, without significant distortion, 
we doubt that many people would want 
to operate their cassette recorders in 
such a fashion as to have consistent or 

01171V1 

i 

Kutdo-U 

§:.§. 0 
0 

even transient signals exceeding that 
level. 

Performance 
Since no tapes were supplied with 
the machine, we decided to test it with 
Hitachi UD, Sony ferrichrome and 
BASF chromium dioxide tapes (three 
good tapes offering high performance in 
the medium to upper price field). 

The record to replay response with 
all three tapes exhibits good bandwidth 
with remarkably low bumps at the low 
frequency end. There is a significant rise 
in output in the 12 kHz to 16 kHz 
region when the adres is not in use but 
with the adres system in circuit the top 
end frequency response rolls off rapidly, 
above 13 kHz but still provides a very 
smooth overall performance. 

Frequency response with the adres 
out is substantially better, being +2 dB 
from 27 Hz to beyond 16 kHz with 
Hitachi UD. Very few people can com- 
plain about this sort of performance in 
what is effectively a fairly "straight" 
machine. 

The performance with ferrichrome is 

not as good as we would desire. There is 
a 3 dB lift at the low frequency end; 
a 2 dB drop between 5 kHz and 12 kHz; 
and what can be described as a "nasty" 
rise in response centred on 15 kHz. 

The most significant feature of the 
machine was its replay frequency res- 
ponse when using our reference gamma - 
ferric oxide and TDK SA replay tapes. 
These were recorded on a Nakamichi 
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PC-X6AD 
1000 Cassette Recorder and both had 
frequency responses extending to 
beyond 20 kHz when reproduced on the 
Nakamichi. 

They show respectively a 4 dB rise 
in frequency response at 35 Hz and a 
-3 dB point at 10 kHz for the gamma - 
ferric oxide tape and 7.5 kHz for the 
TDK reference tape. This indicates 
that pre-recorded tapes would lose 
much of their lustre above 8 kHz when 
replayed on this machine. This 
problem could be minimised by the use 
of high frequency boost using the 
amplifier tone controls, but this would 
be at the expense of an increase of hiss 
and background noise. 

The signal to noise ratio of this 
machine is particularly good, especially 
when the adres system is utilised. A 
close examination of the third octave 
band threshold noise figures shows that 
the adres system not only increases 
signal to noise ratio in the critical 1 kHz 
to 16 kHz region (as does the Dolby 
system) but, in contrast to Dolby, it 
also shows reductions in noise level at 
the low frequency end. The level of 
improvement does not appear as great 
as the "magical" claims of the manu- 
facturers (who claim 17 dB, 20 dB and 
30 dB improvement at 100 Hz, 1 kHz 
and 10 kl-lz respectively) but our 
measurements show an effective 10-15 
dB improvement at both 100 Hz and 
1 kHz, and 25 dB at 10 kHz - still a 
worthwhile improvement in anyone's 
language. 

Distortion 
This machine came up with some of the 
lowest distortion figures we have 
experienced to date in a non-profession- 
al machine, To be honest, we had 
difficulty in measuring the distortion. 
At -6 VU the figures are typically less 
than -50 dB (0.3%) which makes their 
evaluation that much more complex, 
particularly as wow and flutter can 
shift the frequency distortion compo- 
nents up and down with respect to the 
narrow band tracking filter being used 
to evaluate them. 

continued on page 157 
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Upgrade any system 
Upgrade your system 
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Now you can .atically 
e . - the dimensions of 

your sound syst n 

without . e 

a single component 

1 
After you experience an equalizer at work, 

unequalized sound just won't seem like music anymore. 
Bad rooms become good rooms 
The listening room is the final link in the 
audio chain. It determines as much as any 
component, the sound that will reach 

your ears. Most homes are designed for comfort 
not for acoustics. An equalizer can let you have 
it both ways by transforming a comfortable 
living room into an excellent listening room. 

Good speakers become great speakers 

2 An equalizer can improve speaker 
balance and ideally blend, according to 
your taste, the character of your speaker 

with the character of your room - Thus your 
speaker performance is greatly improved. 

Highlight an Instrument 

3 A musical instrument, a band of instru- 
ments, or a vocalist can be emphasised 
on a recording to aid in learning a spe- 

cific tune or admire and enjoy the playing of a 
particular instrument. 

Optimise system balance 

4 An equalizer will be able to eliminate 
any incompatibility between your 
cartridge/pre-amp combination and 

your speakers by levelling any of the peaks or dips. 

What the critics say ...... 

Improve source material (records etc) 

5 An equalizer can upgrade the sound of 
your source material by reducing record 
rumble and surface noise, hushing tape 

hiss and stiffling radio static. 

6 Improve your recording 
Get professional quality effects by 
shaping the sound of the program 
material to achieve the results that you 

want on tape. 

7 
Make your own music 
Listen to the music the way you want 
to hear it, not the way the recording 
engineer felt like hearing it when he 

mixed it down. Bring up the vocals or fade the 
guitar. It's your choice. An equalizer can make 
music anyway you want to hear it. 

An equalizer is the final component, the catalyst 
which will tune today's advanced components 
to each other, to your room and most 
importantly, tune the music to your ears. 

3 year parts and labour warranty 
Available in anodized black or brushed aluminum 

HI-FI & MUSIC, May 1979 - "The Audio Reflex equalizer has been carefully designed for general use in systems owned 
by audiophiles who require that 'something extra' in hi-fi systems." 
CANADIAN STEREO GUIDE, Winter 1979 - "Separation between the two channels was excellent, being better than - 
64dB across the range. THD was also exceptionally low, as was equipment generated noise." 
THE FM GUIDE (Canadian) 1979 - "Quality, that was only hinted at with the original material, can be brought out through 
proper use of this well -designed, modestly priced, and simple -to -operate frequency equalizer." 

(Copies of full reviews available upon request.) 

11111111 
Australian Distributor: 
A.G.S. ELECTRONICS (AUSTRALIA) PTY. LTD. 

¡lUDIO QEFLEX 
You'll hear more from us 

SYDNEY 7 Orchard Road, Brookvale 2100 N.S.W. INTERSTATE - MELBOURNE (03) 89 9137 GEELONG (052) 21 6934 
(P.O. Box 208, Brookvale 2100) NEWCASTLE BRISBANE (07) 284 7685 ADELAIDE (08) 258 5580 PERTH (09) 321 6865 
Telephone: (02) 938 4188 (049) 2733 HOBART (002) 34 4412 LAUNCESTON (003) 31 8528 
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No matter what system you own 
there's an Empire Phono Cartridge 

designed to attain optimum performance. 
Detail, brilliance, depth. 
This is the promise of each Empire Phono Cartridge and although there are many Empire models, each designed to meet specific 
turntable performance characteristics, every Empire Cartridge contains the following features: 

Features Details Benef its 

Unique Fixed Unidirectional Three- 
Magnet Structure 

Every Empire cartridge uses 3 high energy ferrite 
magnets in the cartridge body to provide a high level 
of unidirectional flux. 

Higher and more tinear output signal, 
immunity to bi-directional magnetic 
distortion, and improved hum and 
microphonic rejection. 

Molded Four -Pole Magnetic 
Assembly 

Every Empire cartridge employs a four -pole 
magnetic assembly that is precisely aligned and 
locked in place by a high pressure injection moulding 
process...providing a uniform and orthagonal 
magnetic field. 

Improved crosstalk and reduced 
distortion that is insensitive to tracking 
force. 

Tubular moving Iron Design By using a tubular high magnetic saturation iron 
armature we obtain an optimum ratio of output level 
to effective tip mass. 

Improved tracking ability and widened 
frequency response. 

Four Coil Hum Bucking Assembly 
Plus Electromagnetic Shielding 

Using custom designed computer controlled 
machines, a precision drawn copper wire (thinner than 
human hair and longer than a football field) is wound 
onto a symmetrical 4 bobbin structure. By using 2 
coils per channel a symmetrical electrical circuit is 
formed. 

Improved rejection of hum and stray 
noise fields. 

Aluminium Alloy Cantilever The Empire computer designed tubular cantilever 
provides optimum coupling of the diamond tip to 
the moving magnetic system resulting in minimum 
effective stylus tip mass. 

Superb low level tracking, reduced 
tracking distortion...plus enhanced 
wideband separation characteristics. 

Precision Ground Oriented 
Diamond Tips 

Empire diamonds are precision ground, polished 
and inspected in house, using sophisticated 
television cameras and powerful microscopes to 
ensure accurate angular orientation. 

Reduced tracing phase distortion, 
together with reduced wear of both 
the record and the diamond tip. 

For the full story on Empire cartridges we suggest you audition one soon at your local Empire dealer. For his name and a copy of the 
Empire brochure 'How to get the most out of your records', write to: 
Concept Audio Pty. Ltd., 13 Rickard Road, Narrabeen. NSW 2101. Ph: 913-2455 

Concept Audio Where only the very best is good enough. 
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1.2 

(1103 review 

The manufacturers claim 0.4% 
distortion at 400 Hz. Our measurements 
confirmed this figure both at 500 Hz 
and 1 kHz. This performance is particu- 
larly good as most other machines 
produce substantially higher levels of 
distortion at this recording level. 

Wow and flutter on this machine is 
also fairly good being 0.058% weighted 
RMS on record to replay which is com- 
parable with the manufacturer's claims 
of 0.05%. The mechanism exhibited no 
problems in terms of "fouling" up tapes 
either during normal play of high speed 
spooling, even with the C120's which 
many people are hesitant to use because 
of the problems during high speed 
operation. 

Summary 
We found this machine extremely 

simple to use offering most of the 
attributes which the manufacturer 
claims. Our biggest complaint concerns 

the lack of Dolby replay facilities. 
Whilst the adres system is very effective 
many potential owners will be disa- 
ppointed that pre-recorded Dolby tapes 
cannot be reproduced satisfactorily by 
this machine. When used as a stand- 
alone machine or in conjunction with 
tapes recorded either by the DBX 
process or on a machine equipped with 
a similar adres system, the results are 
undoubtedly very satisfactory. 

Handbook 
A rather unusual "Owner's Manual" 

is provided with the machine. Not only 
does it not use "Japanese English" 
but it also uses a comic -book approach 
with pretty pictures and the minimum 
of verbiage. 

Whilst we found the handbook rela- 
tively easy to follow, and it does answer 
most questions, there were still many 
that it left unresolved. We would have 
preferred to have seen these answered 
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Hitachi. UD C60 In 278r 4248 (35Hz) 13600 

Sony Fe Cr Out 2082 43.508 (3SHo) 17knz 

BASF chr0n. Out 22Hz 3.548 (15kNr) 1668, 
dioxide super 

SPEED ACCURACY, 

WOW AND FLUTTER: 

TOTAL HARMONIC DISTORTION, 

At -6VU 

At OVO 

NOISE, 

(Re OVA) Adzes out 

Adras in 

0.25% high 

0.0586 weighted ROS 

0.129% unweighted 0125 

1000, 1082 

<0.14% <0.23% 

0.39. 

-44dB(118) -4940(A) 

-SBdB(lin) -6808(A) 

MAXIMUM INPUT LEVEL, 

(For 3% Third Harmonic Distortion) HAYS 

D.F. CRAIG 
29th March, 1979. 

6.3kHz 

<0.224 

-20 

RECORD TO REPLAY 
FREQUENCY 
RESPONSE OF 
TOSHIBA PC-X6AD 
CASSETTE DECK. 

RECORDED LEVEL 
-20 V.O. 

TOP. HITACHI 
UD C60 TAPE 
ADRES I0. 

¿10111E1 5000 
C60 IsCr TAPE 
AURAS OUT. 

BUTTON, BASF 

CNROFDIOKID 
SUPER C60 TAPE 
AURAS OUT. 

Deter 23/3/79 

Sign, D.F.C. 

RECORD TO 

REPLAY 

FREQUENCY 0 
RESPONSE OF 

TOSHIBA {C -ROAD 
CASSETTE DECK 
USING HITACHI 

10 
UD C60 TAPE. 

RECORDED LEVELS 
0.-10.-20 V.U. 

Date, 23/3/79 

Sign, D.F.C. 

in a more conventional handbook which 
still has much to be said for it, parti- 
cularly in terms of trouble -shooting and 
more explicit instructions on the use of 
special features such as editing. 

The most important feature of the 
PC-X6AD is undoubtedly the adres 
system, but until such time that there 
is some compatibility between compe- 
ting noise reduction systems it would 
be nice for the intending purchaser to 
have the attributes of the adres system 
combined with compatibility with the 
Dolby system to provide the best of 
both worlds. 

TOSHIBA PC-X6AD 'ADRES' STEREO 
CASSETTE DECK. 
In metal cabinet, dimensions: 420 mm wide 
x 151 mm high x 281 mm deep (includes feet 
and depth of knobs). 
RRP: $539. 
Manufactured in Japan by the Toshiba Co. 
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1 1111V 01 review 

THE PL560 is an attractive and seeming- 
ly well -made unit featuring a heavy, 
fabricated base and massive turntable 
with a quartz-PLL driving the brushless, 
DC hall -effect motor. The unit features 
an "S" -shaped tone arm with a static 
balance configuration, the counter 
balance weight allowing incremental 
adjustments to 4 grams maximum in 
half gram steps. An anti -skate control 
knob covering the zero to four gram 
tracking weight range is provided on the 
extreme right hand corner of the turn- 
table. 

The unit includes an inbuilt strobe, 
which functions in the automatic mode, 
using a strobe ring on the side of the 
turntable and a separate control and 
calibrated pitch meter which can be 
used to alter the rotational speed of the 
turntable over ±6% relative range. 

L UAA Challis 

FREQUENCY 
RESPONSE. 

OF 

PIONEER 
DIRECT DRIVE 
TURNTABLE 
MODEL PL -560 

LEFT 
CHANNEL 

LONER CURVE 
IS CROSSTALK 
PROM 

111121T CHANNEL 

19.4.1979. 

Pioneer PL560 

.r 

J 

f 

Unlike the m jority of other direct 
drive turntables phis unit features two 
motors; one for the turntable and a 
separate motor for lifting and travers- 
ing the tone arm to allow fully automatic 
playing and cut-off functions. We were 
impressed by the system and, within 
limits, by the I 12 -page instruction 
manual. This covers most questions you 
might ask. 'Murplf y's Law' prevailed and 
the one we most 'wanted to ask, relating 
to the adjustor t of the head shell 
azimuth angle - which was incorrectly 
adjusted on the nit offered - was no- 
where to be fou . This put us at a dis- 
advantage in that what we were evaluat- 
ing was the pecul rities of this particular 
turntable which vye doubt is representat- 
ive of other units! 

Whilst a screw is provided under- 
neath the tone arm which may well 

AauM l Rp Bowl4 149.1 
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rxEQUOACY 

RESPONSE N 

or 
PIONEER 
DIRECT DRIVE 
TURNTABLE 
MODEL PL -560 

ua1T 
CHANNEL 

LONER CURVE 
IS CROSSTALK 
r RON 

EFT CHANNEL 

19:4.1979. 

allow correction of this problem, we 
found it impossible to apply a small 
enough screwdriver into the slot to 
carry out any adjustment. 

In use the controls are delightfully 
simple, provided that one is positive 
in the application of the buttons. 
Timidity can result in only portion of 
the complete function being carried 
out. For example, if the cut button 
is pushed lightly the record player does 
not necessarily return the tone arm to 
the rest position. 

If the buttons are depressed in the 
correct manner, however, the system 
works well and provides relatively 
smooth, if a trifle noisy, transport of 
the tone arm onto or off the record. 

The actual buttons provided are:- 
(1) A start button - which turns on 

the turntable and automatically 
traverses the tone arm onto the 
lead-in groove of the record. 

(2) A cut, button - which switches off 
the turntable returning the tone 
arm to the rest position. 

(3) A repeat button - which, if de- 
pressed either before or during a 
record playing cycle, will cycle the 
record over and over again for the 
full side. If a smaller record size 
than that used is selected on the 
record size selector switch then an 
appropriately smaller segment is 
played. 

The turntable uses a micro -switch 
in the signal path. This only operated 
after the first 1'/I to two grooves on 
many of the records. This problem was 
readily overcome by a simple screw- 
driver adjustment provided next to the 
tone arm spindle. 

.P. 
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full auto turntable 
PIONEER PL560 FULLY AUTOMATIC 
TURNTABLE, S.N. Y113960 

Dimensions: 440mm wide x 145mm high x 
365mm deep 

Weight: 10.5kg 

Fitted with AC inlet type plug with separate 
power cord on the rear of the plinth and 
acrylic dust cover fitted onto quick release 
hinges. The unit comes with a Pioneer Cart- 
ridge, type PC400, as supplied. Manufactured 
by Pioneer Electric Corporation, Tokyo, 
Japan. 

The quartz crystal phase locked loop 
capability proved, in general terms, to 
be up to the task but we could still 
detect incipient wow and flutter and 
considered that although the unit nearly 
meets its stated specification it falls 
short of the professional performance 
that the manufacturer may be seeking 
to achieve. The usefulness of the 
variable pitch capability is questioned in 
the domestic scene but could well be 
very practical commercially. The pitch 
meter proved to be reasonably accurate 
and seems a worthwhile feature. 

The turntable base is mounted on 
four large spring and rubber isolator 
mounts. We evaluated their isolation 
performance on a large shaking table, 
applying a constant level of measured 
velocity to the supporting structure to 
determine the isolation efficiency. The 
electrical output from the cartridge, 
related to our standard reference level, 
thus provides a direct assessment of 
the system's performance. 

The isolation mounts perform well 
in minimising the structural vibration 
from the supporting surface and the 
resonance at 13 Hz is a good compromise 
between some soft mounts and the 
more conventional low deflection 
mounts. 

Whilst they are not the best we have 
evaluated, they come very close to it. 
The head shell did not perform as well 
as we would have liked, because of its 
mal -adjustment, but the tone arm show- 
ed definite attributes. The fundamental 
resonance of 6 Hz would allow it to 
perform very well on most complex 
and difficult recordings, particularly 
those with significant low. frequency 

,V 

Cw. A...AO a...OA aun PIT l.0 

MEASURED PERFORMANCE OF PIONEER PL -560 DIRECT DRIVE TURNTABLE, SN 0113960 

SPEED ACCURACY: 

'Locked' 
Minimum Adjustable 
Maximum Adjustable 

WON a FLUTTER: 

Flutter - 0.03% weighted Ms 
Flutter - 0.91 u .righted RIGS 

(re 2.24cm/scc et Wiz) 
(P: 4652) 

FREQUENCY RESPONSE: 

2GHz to 20k0z 04, -IdO 

CROSSTALK: 

RUMBLE: 

TONE ARM RESONANCE 

SENSITIVITY: 

let 1k111) 

TOTAL HARMONIC DISTORTION 

let 2.24cm/sec at :kHz) 

100. 

/kHz 

6.3kHz 

1n011z 

IAN, 

6.360. 

33 1/3 RPM 

.0.4 S 

-0.79 
.0.4% 

45 RPM 

.0.01% 

-8.6% 
.8.4% 

-31.6d8 unocighted 

-58.8dB weighted 

R to L 

-22de 

-23dB 

-1940 

5.9Hz (see graph) 

Lett 

2.14mV/Cm/seO. 

11_111-1 

-I9dB 

-l8de 

-2048 

Ian 
2.40mv/cm/see. 

Left Right 
2.1% 1.9% 

1.81 2.0% 

9.11 6.1% 
SENSITIVITY TO EXTERNAL VIBRATION: 

Suspension Resonance: 

Vibration Level Applied: 

Pickup Output: 

1300 

lmm/see. reds constant velocity 

0248 re 2.24cmI/sec et lkRe (see graph) 

D.P. CRAIG 19th April, 1979. 

1 ILJ 
Square wave output of PL560 at 1 kHz 
recorded at an equivalent sinusoidal velocity 
of 7 cm/sec RMS. 

content. The ruggedness of the tone arm 
bearings impressed us and they would 
obviously accept considerable abuse 
from either the domestic or com- 
merical fields. 

We subjected the complete system to 
exhaustive tests prior to embarking on 
the instrumental investigation. The first 
factor that disturbed us was the rising 
high frequency response which we could 
detect on most programme material that 
we played. This was particularly notice- 
able on directly recorded discs such 
as Sheffield Volumes 2 and 3. Although 

- continued page 163. 
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A MOVING COIL CARTRIDGE 
AT A PRICE YOU CAN AFFORD. 

1 

The experts agree. A moving coil 
cartridge reproduces music more accurately 
than any other design. But such a cartridge 
represents the tip of a very expensive 
system. For one thing, the coils have to be 
painstakingly wound under a microscope. 
For another, its small output voltage and 
low inner resistance requires a transformer 
to boost the signal. So the moving coil 
cartridge is great. And expensive. 
Great? Yes. Expensive? No longer. 

AN AFFORDABLE 
MOVING COIL. 

Ortofon, the developers of the moving 
coil design, and the most respected name 
in quality cartridges, has made it possible 
to own a moving coil cartridge - the MC 10 - 

at the price of a good magnetic model. 
Your Ortofon dealer is now ready to de- 

monstrate the MC 10 and surprise you with 
its affordable price. 

0 1IO[Ofl a raccuracy in sound 

ortofon l 

MC10 

THE RECORD CUTTERHEAD 
AND THE MOVING COIL. 

A cutterhead uses a moving coil 
system to inscribe music onto a master 
record. With a moving coil playback 
cartridge you "extract" the music in the 
same way. This direct "unravelling" of the 
music explains, in part, why the moving 
coil cartridge reproduces musical sound 
with unparalleled accuracy. 

CHANGE TO A MOVING COIL 
CARTRIDGE. THE NEW MC 10 

FROM ORTOFON. 

: ortofisn 

Distributed by:- 
HARMAN AUSTRALIA PTY. LTD., 
P.O. Box 6, BROOKVALE, N.S.W. 2100 
Telephone: (02) 939 2922 

'Tr 

I hNIntº,M1Yl .n New 7ealand by- 
AWA NEW ZEAL AND Ltd PO Ro. 1163 AUCKLAND Telephone 76 01?9 

MAnºnx 
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A new preamp for the perfectionist 
who can appreciate the difference. 

c'Ari.a. ,liirtZI Mode+ 3000 saes Two PrearpHra 

1 

...IND .. - - 
I I I-N HMI 

=== 

Phase linear 3000 Series Two. 
The new Phase 3000 Series Two was 

designed for the music -lover who has a 

passion for accurate sound, an eye for 
elegant, yet functional design, a feel for -- 
craftsmanship, and an unfailing 
determination to maximise return on 
investment. 

The Phase 3000 incorporates the latest 
technological advancements in preamp 
design. Transient overloading that plagues 
preamps has been virtually eliminated, 
whether amplitude, frequency, or slew 
induced. Now you can enjoy the flexibility, 
performance and features that are priced 
substantially higher in other equipment. 

CMOS Logic Memory System. 
Most preamps use dated mechanical 

switching devices that force signals to travel 
long, noisy, circuitous routes from the 
inputs to the front panel, then back to the 
outputs. Ours doesn't. The Phase 3000 uses 
CMOS-digital logic to energise switching 
relays located where they belong, at the 
input jacks. This shortens critical signal paths. 
Noise, hum, and the "crosstalk" that's 
characteristic of mechanical switching is 
virtually eliminated. 

Phono Cartridge Flexibility 
The two independent RIM phono stages elimi- 

nate all low-level switching. As a result, noise 
is reduced to theoretical limits. 

Phono 1 is designed for moving -magnet 
cartridges and has three selectable 

capacitance values. 
Phono 2 is used with moving -coil cartridges 

and has three selectable resistance values. The 
expensive outboard head amp usually required 

for a moving -coil cartridge is already 
built into the 3000. 

Want more? 
A listening session with a pair of 

headphones will convince you just how 
much of a difference a true headphone amp 
makes. Turn the 3000 around, and see how 
easy it is to patch in your noise reduction unit. 
Two complete taping circuits allow you to 
copy between decks while listening to 
another source. 

If you're serious about state-of-the-art 
performance it's time for you to do some 
listening. 

Hear the difference at your audio 
specialist's, or write for complete 
information. 

Distributed in Australia by Acoustic 
Monitor Co Pty Ltd (Member of the Thomas 
& Coffey group), 12-18 Gould Street, Enfield, 
NSW 2136. Phone: (02) 642-7888. Telex: 
26778. Cables: "Tomcoffy" Sydney. 

THE POWERFUL DIFFERENCE 

.W.-??. ._ II II 

9 

SMAIAMS 
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Take the Pioneer to pieces 
to find what makes it unique. 

. 

On the surface, most turntables 
appear to be very much the same. 

That's why we suggest you 
should look at the PL -560 in more 
depth. 

First,take our arm. 
Our tone arm moves 

smoothly and silently. Where 
other makes rely on as few 
as 3 ball bearings, Pioneer 
uses 40. 

Some turntables mount 
their arms on cheap plastic 
and piano wire that vibrates. 
Ours floats on pivot bearings 
This explains why we sound 
better. 

Accuracy at every turn. 
By using our own Quartz locked 

DC Hall motor just to power the 
platter, Pioneer give you accuracy 
and reliability for the life of the 
turntable. 

The Hall motor assures the 
PL -560 turns silently. Any vibration 
or radiation is also eliminated. 

Moreover, if you keep delving, 
every piece of Pioneer engineering 
you reveal will be backed by 
precision cornponentry. 

i 

o, 

PITCH 02 4 6 4 

b 9f, it 

A feature that's obvious. 
While you're finding out how the 

PL -560 compares on the inside, 
look up for a minute. Note the 
Analogue Pitch display meter next 
to our strobe. 

Use it expressly for tuning your 
music by 6% up or down. 

A second motor. Just for 
moving our arm. 

Many automatic turntables don't 

hesitate to put strain on one motor 
by asking it to perform extra 
functions. 

However, Pioneer prefer to use a 

Warren gear motor to move their 
tone arm, which in turn takes the 
load off the primary drive. 

The extra power gained makes 
"Arm drag" on the PL -560 non- 
existent. 

At this point, please continue the 
examination at your. own speed. 
You'll find we're much more 
turntable than we appear to be. 

All the turntables illustrated offer 
the excellence synonymous with 
Pioneer. 

. :i.- - -' .;. 

PL -560 $559.00" 

1 
. +.14 

, 



PL560 turntable .:. - - -- 
*10 PL -512 $159.00° 

IMO 

IWO 

~Me 

PL -514 $199.00° 

PL -516 $279.00° 

PL -518 $339.00° 

-=p 

PL -520 $399.00° 

PL -0590 $699.00° 

~Me 

QPIONEER 
Turntables. 

rDear Sir, I'd like to read your 
inside stories on the following. 

*Nees are recommended reta l only 

PL512 

PL.520 

PL514 PLó16 

PL,560 

PL518 

PLC590 

Name 

Address 

Postcode 

lSend to Pioneer Electronics, 
178 Boundary Road, Braeside, 
Victoria, 3195. 

PNR03741 

the background noise on these records 
is relatively low, the non-linear high 
frequency response provided a signific- 
ant increase in the background noise 
to the detriment of the recorded con- 
tent. This characteristic response was 
later substantiated by our objective 
measurements. 

The cartridge's performance on the 
Shure TTR 101 test record "Audio 
Obstacle Course" was only modest 
and the "orchestral bells" and "drums 
and cymbals" only reached level three 
before exhibiting distortion. The instru- 
mental testing showed a 5dB rise in 
the frequency response at 20 kHz. 

The onset of the rise started at 9 kHz 
and was obviously intended to expand 
the frequency response to the 30 kHz 
region. This approach has resulted in 
less than acceptable performance in the 
critical top end of the frequency spect- 
rum. Whilst the lower end of the fre- 
quency response is quite smooth, a 
rising frequency response of this type 
can be partially obviated through the 
use of the tone controls. This approach 
cannot, however, correct for subsequent 
ringing and distortion that may be pro- 
duced on transients. 

Whilst a channel separation test is 
obviously unfair with the cartridge mis- 
aligned in the head shell, it did none- 
theless show that the cartridge is 
capable of reasonable channel separat- 
ion between the left channel and the 
right channel. With proper adjustment, 
this would normally lie at least 25 deci- 
bels down in the mid -frequency region. 

The wow characteristic of 0.3% peak - 
to -peak swing is high, particularly after 
the build-up in the handbook on 0.2 u 
machining tolerances. The flutter 
characteristics approached the manu- 
facturer's figure, being 0.03% weighted 
RMS. The rumble is also good at -59dB 
weighted whilst the signal-to-noise ratio 
is typically 62dB. The ability of the 
motor to cope with various levels of 
stylus drag, as well as its ability to bring 
the turntable up to speed, is impressive. 
This it does in less than 0.7 seconds. 

The absolute speed accuracy was 
0.01% fast at 45RPM and 0.4% at 
33 1/3 RPM. This is obvioulsy bad align- 
ment as the control is not user accessible. 

The PL560 is a reasonably well 
designed system having good mechanical 
attributes with a rugged and well design- 
ed tone arm structure. We must presume 
that the unit we received had suffered 
an inadvertent abuse in transit. With a 
better cartridge than the PC400 this 
unit would perform exceptionally well 
as the tone arm resonance and other 
operational characteristics are better 
than many other direct drive turntables 
that we have previously evaluated. 

MISSION 
AUSTRALIA 

o 

Model 730 
POWER HANDLING AND 
QUALITY HAVE BEEN MATCHED 
BY MISSION ELECTRONICS TO 
PROVIDE THE ULTIMATE IN 
SOUND REPRODUCTION. 

Compare this specification: 
Speaker type: 3 way infinite baffle. 
Frequency range: 20 Hz -40 KHz. 

e Frequency response: 
45 Hz -30 KHz±- 3dB. 
Power handling: Programme 135 W, 
Peak 200 W. 
Sensitivity SPL at 1M -1W pink noise -85 dBA. 

OTHER SPEAKERS IN THE RANGE 
Model 710 and 720 provide the same 
listening pleasure at lower fused input 
power. 

NEWS - NEWS - NEWS 
The Mission 774 arm, without use of a head 
shell, will reduce sonic colouration; and 'no 
free play' on the gimbal mount is achieved 
through Mission's unique precision 
engineering. Check it out with the Mission man 

Mission speakers are available from: 

The Sound Craftsman 
61 Kooyong Rd., Nth. Caulfield. 3161. 
Ph (03)1509-2444. 

The Contemporary Sound Centre 
87 Riversdale Rd., Hawthorn. 3122. 
Ph (03)1818-5585. 

Belmont Stereo 
78 High St., Belmont. 3220. Ph (052) 43-8217. 

COMPLETE AUDIO 
175 McKean St., 

Nth Fitzroy. Victoria 
Interstate trade enquiries welcome. 
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íti EVENT 
TIiAT ISJLL CHANGE Vf IJR 

I3IEILE PFIUHT PdE!TUFIE! 

Read the list below carefully. Here are 
some of the exhibitors at the 4th Australian 
Consumer, Electronics Show. If your 
suppliers are listed here, if you'd like to 
meet new suppliers, if you'd like to see 
and have demonstrated the latest in 
electronics equipment at the one place at 
the one time - you must attend! After all, 
your competitors will be there. A.G.S. 
Electronics, Aiwa, Akai, Acoustic Monitor, 
Acoustic Research, Audio Engineers, 
B.J.D. Electronics, Communications 
Power, Maurice Chapman, 
Computerland, Concept Audio, Convoy, 
Casio, Electro Voice, Electronics Today 
International, Falk, Farrell, Futuretronics, 
Graham Audio, H.M.V., Hagemeyer, 
Hanimex, Hitachi, Hoskins, Kriesler, 
National Panasonic, Nipper, Peterson; 
Philips, Pioneer, Pye, Radio Rentals, 
Rose, Roland, Sanyo, Sharp, 
Superscope, Teac, Tokyo Boeki, 
Trio-Kenwood, Union Carbide and Van Fi. 
The biggest consumer electronics 
show ever - over 80,000 square feet! 
These suppliers will be exhibiting over 
100 brand names. They'll be offering 
special show deals to get you off to a 
flying start for the peak selling Christmas 
period. Remember over 25,000 
consumers who attended last year's 
show were seeking direction on outlets 
stocking the new products. So make sure 
you're right up to date and see these 
products from Europe, Asia, America and 
Australia. Cassette decks, turntables, 
receivers, amplifiers, tuners, speakers, 
tapes, equalizers, three in ones, car 
radios, professional sound equipment, 
musical instruments, microwave ovens, 
batteries, lighting, electronic toys, audio 
accessories, CB equipment, personal 
computers, calculators, digital watches, 
radios, televisions (including closed 
circuit), computerized games, video 
cameras, video cassette recorders, 
TV games. 

AUSTRALIA'S 
ONE AND ONLY 

ELECTRONICS EXPO 

JULY 1&22, SYDNEY 
SHOWGROUNDS 

.rS 

THE 4TH 
AUSTRALIAN 
CONSUMER 
ELECTRONICS 
SHOW. 

Trade Times and Functions: 
Trade Cocktail Party - meet and talk with 
your fellow retailers at the Boulevard Hotel, 
Wed., July 18, 6.30 - 8.00 pm. 
Informal BBC) and country and western night. 
Wind up the show at a real 'wing ding'! At the 
Showgrounds. Sun., July 22nd from 7.00 pm. 
Show open to trade only. 
Wed., July 18. 12 noon - 5.00 pm. 
Thur., July 19 - Sat., July 21. 10 am - 1 pm. 
Sunday, July 22.9 am - 12 noon. 
Public admitted 
Thur., July 19 - Sat., July 21. 1 pm - 10 pm. 
Sunday, July 22. 12 noon - 7 pm. r ---tits-- 

Your competitors will all be there. 
Can you afford not to be! Post this 
coupon immediately. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Name 

Company 

Address 

Please send me_ free trade 
passes, _ cocktail party invitations 
at $10 each, details on discount air 
fares and hotel rates, details on 
country & western night. ! enclose a 
cheque for $ payable to 
Riddell Exhibition Promotions Pty. Ltd. 
166 Albert Rd., Sth. Melbourne, 3205. 
Telephone: (03) 699 1066. 

=irax = Another exciting I"í Riddell Exhibition RP374J ---Iti-ti--.- 
A ̀

AIVSETT º 
ñ°erls 

AIRLINES OFAUSTRAUA 
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11-2s got the 
best job in the business. 

Meet Keith Huxtable. 
He's a fully qualified electronics 

engineer. 
In fact, he's the best in Australia. 

That's why we employed him. 
The problem is, that our equipment 

is also among the best in Australia. 
Because before it gets here it must 
undergo a series of stringent quality 
control checks. 

Consequently, Yamaha equipment 
rarely needs repairing. 

Which means Keith rarely has any 
work to do. 

Still, turning the pages of Playboy 
can be quite strenuous! \I I 

IM 01 EL All NIL 

RM 186 



_11.L 01 review 

Pioneer CT -F900 
THE VIRTUES of standard VU meter- 
ing have been under attack from cassette 
deck users for quite some time. To 
meet operational requirements many 
cassette decks now offer peak respond- 
ing LED displays, optional peak hold 
and instantaneous response indications 
in an attempt to obviate the insidious 
problems of average reading meters. 
These meters do not have the speed to 
respond to the peak signals which can 
so easily send the recorded signal into 
saturation level. Pioneer's new unit over- 
comes such problems. 

Features 
The most striking feature of the CT - 

F900 is the fluoroscan metering system 
with its bright blue display along with 
large digital tape counter with a similar 
appearance. 

The heart of this cassette deck is a 

complex control system based on the 
use of a microprocessor. This provides 
the memory capacity for the automatic 
re -cycling to a marked spot on the tape 
which allows multiple replay and auto- 
matic replay facilities. 

The microprocessor is also used to 
control the digital indication of record 

;'re- 

and play -back levels on the fluoroscan 
display. These cover the range -20 dB 
to -4 dB in 2 dB steps and -4 dB to 
+7 dB in 1 dB steps. The display can be 
set to provide the normal response of a 
VU meter, to follow instantaneous 
peaks or hold the peak level and display 
it simultaneously with the signal level. 
The first two are of use to the amateur. 
The peak hold capability offers a new 
flexibility that no other industry or VU 
metering system can even' approach in 
terms of usefulness. 

The deck incorporates an excellent 
three -head two -motor tape transport 
system which is smooth, effective and 
simple to use. The appearance of the 
unit is to say the least striking although, 
by its size, it appears to be aimed at the 
American market where "big is beauti- 
ful". 

The frontal appearance of the deck 
is radically different compared to other 
units as it does not incorporate a 
standard cassette well nor a conven- 
tional cassette mounting system. Instead 
the cassette is inserted onto the drive 
spindles in the vertical plane. There it 
latches onto its supporting mechanism, 
over a compact three -head drive system. 

¡'_- ¡r ¡ 

" " .1' _... -.- 
---=- _ -" ` ` pi1OO 

When not in use this is hidden behind 
a hinged cover which may protect it 
from dirt etc, if one remembers to close 
it. 

The drive system is solenoid controll- 
ed and offers one of the smoothest 
performances of any cassette deck that 
we have evaluated. The mechanical 
features could not be faulted (and we 
did try) and it is obvious that Pioneer 
have devoted considerable effort into 
perfecting a system which hopefully 
will now chew up tape the way some of 
their competitors' systems have in the 
past. 

The only deficiency that we could 
find with this section of the deck was 
the thermal dissipation of the solenoids 
themselves. This may be a factor under- 
lying the use of the large metal case. 
The mechanical drive section of the 
system is quite different to other manu- 
facturer's systems and the three -head 
section is neat and claimed to be very 
rugged. The latching system for holding 
the cassette in position is simple and 
positive and, based on our testing, is 
very practical. The removal of the 
ubiquitous plastic cover over the 
cassette seems to be a positive advance 
in the design of cassette decks. 

One useful and essential feature of 
the two -motor drive system is the auto- 
matic control which takes up the "tape 
slack" before the system starts to 
operate. One could ask the obvious 
question "Why didn't somebody do it 
before?". 

Pioneer are quick to point out that, 
with excessive slack, even this feature 
may be inadequate and hand tightening 
of the tape may be'necessary. 

Under such circumstances, if excess- 
ive slack is not eliminated, there is a 
strong possibility that a good cassette 
could be chewed up in the drive. Not- 
withstanding these warnings, we exper- 
ienced no problems and Pioneer must 
get full marks for this innovative feature, 
whose absence has caused problems in 
many other two -motor drive systems. 
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stereo cassette deck 
The front panel of the CT -F900 

features a number of conventional 
controls laid out in a significantly 
different manner to other cassette 
decks on the market. 

The first difference relates to the 
stacking levels of the touch controls for 
the drive mechanism, each of which 
features an indicating LED. 

The second difference relates to the 
front bias control which features 
positive and negative bias adjustment 
(which is intended to be adjusted by 
ear) for flattest frequency response. 
In practise, whilst such a control may 
be advantageous, reference to the 
data given in the handbook for normal 
commercial tapes we believe would 
prove more satisfactory. Our frequency 
response tests were carried out using 
this more pragmatic approach. 

The controls inset with the fluoro- 
scan display and digital tape counter are 
interesting. The tape counter, which is 
electronically triggered by impulses 
from the tape drive, has some "fancy" 
memory facilities. The counter re -set 
button zeroes the digital tape counter 
and interacts with the memory and 
repeat functions in the following 
manner: If the memory stop button 
is selected, then the tape can be auto- 
matically stopped at a pre -determined 
position (000). If the "play" switch 
is selected then, on coming to the end, 
the tape rewinds automatically to the 
spot marked "000" on the tape counter 
and goes into the "play" mode. 

In the counter repeat mode, the tape 
rewinds to the pre-set position whenever 
the end of the tape is reached and then 
starts replaying from "000". In the re- 
peat "end" mode, the machine auto- 
matically rewinds the tape and starts 
playing it from the beginning for endless 
listening. 

These features would seldom be used 
by even the serious amateur, but could 
be a distinct advantage for commercial 
or background music purposes. 

Three other controls are provided 

for use with an external timer which 
will allow the unit to be turned on at 
one or more pre -determined times to 
record specific programmes whilst the 
user is away from the machine. 

Performance 
The first series of tests related to record/ 
replay frequency response and showed 
that, whilst capable of reasonable per- 
formance,' the 3 dB frequency response 
with typical ultra -dynamic tape, ferri- 
chrome or chromium dioxide falls short 
of what we would have expected. The 
measured 3 dB upper frequency res - 

Louis A Challis - ._ 
1 ~come ebb 1n 

V 1 Poteepo.nere. Range 50 dB Recld.er 

RECORD TO 
REPLAY 
FREQUENCY 0 

RESPONSE OF 
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ponse for gammaferric oxide was 13 
kHz, 14 kHz for ferrichrome and 16 
kHz for chromium dioxide. Whilst a 
16 kHz bandwidth is reasonable for a 
good machine, it is below the level 
which we would expect from a machine 
featuring the technological advances of 
the CT -F900. 

The replay frequency response using 
Hitachi UD C-90 was only 3 dB down 
at 19 kHz. On TDK SA tape, however, 
the 3 dB point was 11 kHz!, as shown 
on the curve. 

The speed accuracy was good at 
+0.05%. The wow and flutter figures 
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PIONEER CT -F90 
:ASSETTE DECK. 
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`KARISMATIC 
KOMBINATIONS 

THORENS TD160 MK11B 
WITH SPECIAL 
MAT DISK SE22 
Correctly set up, this basic unit 
offers a level of performance that is 
almost unbeatable. 

HADCOCK TONE ARM 
The reviews say it all. Simply one of 
the best, especially for the: 

AKG P8ES 

Quality that 
rivals many 
moving 
coils. 

And now ... 
THE KOMBINATION 

THORENS TD160 $323 
DISK SE22 $29 
HADCOCK $169 
AKG P8ES $126 
TOTAL LIST PRICE $647 

SPECIAL $595 
FULLY SET UP 

2k Armstrong 

Advt. 
Price $450 

á¡ 

SPECIAL 
$295 

SPECIAL 
OFFER! 
(very limited stock) 

MODEL 621 AMPLIFIER 
A very conservative 40W per 
channel. Read the full review in HI -Fl 
REVIEW, March 1978. To quote in 
part: "The amplifier sounded far 
larger than it looked. Particularly 

. impressive was the well maintained 
bass ... seemed to suffer no strain 
and tackled transients with a 
confident ease." 

THE MODEL 602 
LOUDSPEAKER 
Fully imported. Three way system 
using AUDAX drive units. Typically 
British sound - nicely detailed and 
non -fatiguing. Works best with 
amplifiers in the 25-100W RMS range. 
Size 600mm x 270mm x 284mm. 
Walnut finish. 

When used on suitable stands these 
units rival most good British speakers 
to at least $600, and are better finished 
than most. 

Advt. Price $698 pr. 

SPECIAL 
$498 pr. 

ODDS & ENDS TO IMPROVE YOUR SOUND 

LUCAS 

HF2000 

HEAVY DUTY 
SPEAKER CABLE 
Ribbon shaped low 

cap low rés. 

$1 per metre 

SILVER LITZ 

Headshell Wire. 
Audio-Technica. 
AT609. - 

Fits all Headshells. 
Gold Connectors. 

$7.95 per set 

STYLIFT 

Automatic arm 
lifting device for 
manual turntables. 
Made by Monitor 
Audio. 

$12 POST FREE 

PER M OSTAT 

Permanently 
removes static 
from records. 
Does not impair 
fidelity in any way. 

$13.95 RS8.S 95 

ITEMS THAT WORK EXCEEDINGLY TO-GETHER - MUCH BETTER THAN WHEN EVALUATED INDIVIDUALLY - THE 
PERFORMANCE AS A COMBINATION IS ... MAJIK!!! 

UNDERGROUND 
The new underground newsletter THE 
AUDIOPHILE issue No. 1 is now 
available from Russin Hi -Fi. 

RUS51N 1'11 -FI 
256 Liverpool Road, Ashfield, 2131. 

Phone (02) 799-2421, 799-4878. 

AUST. HI-FI SHOW 
Visit our stand on the 5th floor Chevron 
Hilton, Kings Cross, Sydney. June 
22-24, 1979. 
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Pioneer CT -F900 stereo cassette deck 

1 

were typically 0.05% to 0.06% weighted 
at the start of the tape; 0.04%to 0.045% 
at the middle of the tape; and 0.05% to 
0.045% at the end of the tape. 

The total harmonic distortion figures 
were only fair. At 0 VU the distortion 
was 2.2%, which is not particularly 
good, but at 1 kHz it was 0.33%. At 
+7.5 VU, just above the top range of the 
fluoroscan meter, the unit developed 3% 
total harmonic distortion at 1 kHz. This 
performance is reasonable but is not 
'representative of the distortion com- 
ponents produced at lower frequencies. 
At higher frequencies, the saturation 
characteristics of the recorder would 
tend to mask the distortion components' 
produced. 

The Dolby noise reduction system 

works very 'well providing a genuine 
11 dB signal to noise improvement 
between. 3 kHz and 20 kHz, whilst the 
A -weighted signal to noise improvement 
is 9 dB. The double Dolby feature 
proved very convenient in monitoring 
the programme content being recorded 
off tape. 

Inside the case the electronics in the 
unit is well laid out and the multiplicity 
of integrated circuits enables the bulk 
to be kept to reasonable proportions. 
The deck is designed for ease of servic- 
ing. The fluoroscan system and solenoid 
controls get rather hot and the case 
ventilation system falls short of what we 
would like to see for Australian condit- 
ions. This is particularly important as 
the unit is designed for stacking or rack- 

LPW. A Ca d and A..dua Pt ltd 

Our Ref: E2 

MEASURED PERFORMANCE OF THE 

PIONEER STEREO CASSETTE DECK Cr-F900, S.N. Z88402106 

RECORD TO REPLAY FREQUENCY RESPONSE AT -20VÚ: 

Tace Dolby Lower -348 Max. Point Upper -348 
Point Point 

Hitachi UD C60 Out 30Hz +0.8dB (12kHz) 15kHz 

Hitachi UD C60 In 35Hz 0.848 ( 6kHz) 13kHz 

BASF Ferrochrom 
C60 Out 35Hz +0.248 (350Hz) 13kHz 

BASF Chromdioxid 
C60 Out 30Hz +0.848 (250Hz) 16kHz 

SPEED ACCURACY: 

HON AND FLUTTER: 

0.05% High 

.048% weighted MS 

.126% Unweighted RM5 

TOTAL UARMONIC DISTORTION: 

AT -6VU 

AT OW 

NOISE: 

(re OVU) Dolby Out 

Dolby In 

100Hz 

0.71% 

2.2% 

MAXIMUM INPUT LEVEL: 

(For 3% third harmonic distortion at 1kHz) 

1kHz 

0.13% 

0. 33% 

-46dB(lin) 

-5048(lin) 

7.5VU. 

6.3k Hz 

0.32% 

-5048(A) 

-5948(A) 

LouSAChaeS 

11% 
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mounting other equipment immediately 
above it. 

The machine is designed for rack 
mounting by the addition of a set of 
brackets. 

Summary 
The most attractive features of this 

unit are its first class mechanical drive, 
its easy level setting with the fluoroscan 
system and its visual impact. 

We were disappointed with the 
record and the record/replay frequency 
response curves. This may relate only 
to this particular machine and may or 
may not be generally indicative of 
the response of the CT -F900 in general. 

PIONEER STEREO CASSETTE 
TAPE DECK. MODEL CT -F900, 
S.N. ZB8402106 
Dimensions: 420mm wide x 187mm high x 
374.5mm deep 
Weight: 10.1 kg 
Complete with stereo cords, separate DIN 
mains plug-in lead and comprehensive 
operating instructions. Double Dolby pro- 
cessing featured. 
Manufactured in Japan by the Pioneer 
Electric Corporation. 
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Be heard with the Professionals 

P E 52 

548SD 

545SD SM59 

' Rolling Stones 
The Who 

Rod Stewart 
Sherbet (Highway) 

Brazil 77 
ight,""r 

1 

'i'ií^lpa 
` 'a1 
--"j_TTW,Tdry°SM58 

to be 

F-I U RE ° 
MODEL 565SD: The Unisphere 1 is a dual impedence 
unidirectional dynamic microphone with a frequency 
response of 50 to 15,000 hertz with a built in "wind" and 
"pop" filter which enables the microphone to be used 
either indoors or outdoors. An all round stage 
microphone. 
MODEL 54550: The Unidyne 111 is a dual impedence 
unidirectional dynamic microphone with a frequency 
response of 50 to 15,000 hertz which provides wide 
range reproduction of music and voice as required in high 
quality theatre-stage sound systems as well as critical 
public address systems. 
MODEL 515SA &SB: The Unidyne "B" is available in either 
high or low impendence with a frequency response for 
voice of 80 to 13,000 hertz. These are low cost 
unidirectional microphones which are ideal for use with 
good quality sound systems and tape recorders. 
MODEL SM58: The model SM58 is a rugged, 
unidirectional microphone with a highly effective built in 

SM57 

Professional microphones 
"wind" and "pop" filter and a frequency response of 15 to 
15,000 hertz. The SM58 is suited to studio vocal music 
recording and is possibly the best popular vocal 
microphone available at the present time for stage use. 
It's rejection of feed -back is also excellent. 
MODEL SM57: The model SM57 is a slender dynamic 
microphone built to provide wide range reproduction of 
music and voice. They feature an exceptional uniform and 
effective unidirectional pick-up pattern with a frequency 
response of 40 to 15,000 hertz and makes this ideal for 
use in studio broadcasting recording and critical sound 
reinforcement applications. 
MODEL 588SA & SB: The Unisphere "B" series is 
available in either high or low impedence with a frequency 
response for voice of 80 to 13,000 hertz. It has a built in 
"wind" and "pop" filter which makes it ideal for use as a 

vocal microphone with orchestras, small combos and tape 
recording where cost is a factor. A good allround 
performer. 

Distributed in Australia by audio engineers pty ltd 
AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS(Old.) ATHOL M. HILL P/L 

342 Kent Street 2A Hill Street. 5IACastlemaine Street. 33 Wittenoom Street. 

SYDNEY 2000 N S W THORNBURY 3071 Vic MIL TON 4064 Old EAST PERTH 6000 W A 
AE 1406P 
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Not a win on the pools, a trip to 
a Pacific paradise, or a reduction 
in income tax, but distortionless 
"current dumping". 
Z's 1 to 4 are the four passive 
components which interconnect the 
current dumpers, (the output 
transistors which supply the 
power), to the small high quality 
amplifier which provides the 
error signal, so that when the 
above condition is met the 
current in the load, the loud- 
speaker, is independent of the 
current in the dumpers and hence 
distortion is solely dependent 
on the quality of the error 
amplifier, which because it is 
small can be very good. 

Wonderful indeed. 
For further details write to 
Audioson International Pty. Ltd. 
64 Winbourne Road, Brookvale, 
N.S.W. 2100. 

"Something wonderful 
happens when Z 1Z3 = Z2Z4" 

v 

* Elektor Electronics 
Magazine No. 8. Dec. 1975 

QUAD 
for the closest approach to the original sound 

for twenty-five years 
QUAD is a Registered Trade Mark 
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B.I.C. T-2 dual -speed 
JUST WHEN we start to think there are 
unlikely to be many more state of the 
art advances in cassette decks, one or 
another of the manufacturers pulls some 
new form of hat out of his bag. The BIC 

' T-2 cassette deck is an example. This 
machine not only features the standard 
tape speed but also offers a double 
speed mode of 9.5 cm/sec which pro- 
vides an improved frequency response 
as well as improved overall performance 
characteristics. 

We have always believed that, within 
stated limits, the standard compact 
cassette can provide a performance that 
is adequate in most respects for con- 
sumer purposes and almost meets pro- 
fessional standards. As the purists will 
tell you, it is in the area of wow and 
flutter, tape drop -out performance and 
the upper frequency limit that the stan- 
dard compact cassette generally suffers 
limitations. It is for this reason that the 
Japanese developed the look -alike but 
larger Elcasette system which operates 
at 9.5 cm/sec and consequently provides 
performance that is on a par with stan- 
dard reel-to-reel machines. 

The BIC T-2 is thus a combination of 
the economical and practical perfor- 
mance of a standard speed compact 
cassette machine yet still offers, at the 
expense of half the tape time, many of 
the capabilities of the Elcasette system. 

Laws A. Chalks u., , . w.. , 

Maurw P6 us 

RECORD TO REPLAY 

PES SE OP 
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In terms of its general external appear- 
ance and the primary features that it 
offers, the BIC T-2 is a fairly conven- 
tional machine. The most significant 
variation is in the VU meters which 
cover a 45 dB range (i.e.: 0 to -40 
and +5 VU peak). It also incorporates 
a memory switch to enable one to 
return to a pre-set tape position using 
the "000" re -set button of the tape 
counter. Another unusual feature is the 
three -level recording control switch with 
positions for "safe" - to avoid acciden- 
tal recording, "ready" to provide 
normal recording and a spring loaded 
"mute" to allow instantaneous attenu- 
ation in the recording chain when an 
unwanted section of programme needs 
to be obstructed or for erasure with- 
out superimposed recording. The ready 
mode for recording is clearly indicated 
by an LED light on the panel. 

The only visible feature is a separate 
volume control for headphones - a 
distinct advantage for anybody wanting 
either to monitor or listen to pro- 
grammes through the headphones. 

The mechanical drive is fairly con- 
ventional being operated by lever con- 
trol switches which are positive, simple 
and inexpensive. In all other respects 
the machine is a medium cost cassette 
deck with a good visual impact pro- 
vided by the satin black aluminium facia 
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and simulated rosewood case. The 
cassette door cover can be removed 
for routine cleaning or de -magnetisation 
of the heads and even this is now 
becoming a standard feature on most 
cassette decks. 

Performance 
We were intrigued as to the necessity or 
even virtue of the two -speed operation 
and subjected this machine to very 
exhaustive tests. The frequency res- 
ponse at normal speed was better than 
we would have hoped for considering 
the manufacturer has added the 9.5 
cm/sec speed with a high quality ferri- 
chrome tape, the record to replay fre- 
quency response was within ±3 dB 
to 17.5 kHz and the overall shape of 
the record replay frequency response 
was as flat as could be desired. The 
replay frequency response exhibited a 
fairly significant low frequency boost 
at the bottom end. of the spectrum 
(+5 dB at 20 Hz) but was 'flat between 
200 Hz and 5 kHz slowly dropping to 
the -3 dB point at 19 kHz (TDK SA at 
-20 VU). Even with a standard grammo- 
ferric oxide tape, Hitachi UD, the 
-3 dB point was still acceptable at 
10 kHz. 

Obviously, with twice the tape 
speed, the frequency bandwidth is 
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cassette deck 
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extended and whilst we were unable to 
conduct a conventional replay test 
(in that there are no pre-recorded 
standard compact cassettes available 
at 9.5 cm/sec) the record to replay 
frequency response was truly excellent 
and almost up to professional standards. 

Summary 
In simple terms, this machine exhibits 
some of the best features of professional 
reel-to-reel recorders in the high speed 
mode. The 3 dB points extend to 24 
kHz and, although the low frequency 

i w 

R'O,RPUOTpV 

r... 

Ream 

OM. 

MOM 

performance is modified by a peak at 
30 Hz, the performance was nonethe- 
less fully acceptable. 

Whilst the frequency response was 
good, some of the other characteristics 
were not quite as outstanding, In par- 
ticular, the 3% total harmonic dis- 
tortion at 1`kHz occurs at + 2VU limit- 
ing the useful operating range of the 
equipment. At 0 VU the total harmonic 
distortion is -35 dB at 100 Hz, and at 
-6 VU it is -52 dB. At 6.3 kHz the 
total harmonic distortion is -40 dB 
and this is, in part, limited by the satur- 
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ation characteristics of the recording 
tape. 

The erase ratio is quite acceptable 
at 69 dB with grammo-ferric oxide tape 
and better than 70 dB with a chromium 
dioxide tape. At the 9.5 cm/sec tape 
speed there is a typical 4-6 dB improve- 
ment in the signal to noise ratio and 
fortunately, a significant reduction in 
the total harmonic distortion as, well. 

The wow and flutter of the machine 
at standard speed is quite acceptable 
considering the cost of the unit, being 
typically 0.04 and 0.05% at the start 

aR R. I. .. t. 
.. ... . :15 
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e European Professionals. 
BUCKINGHAM ' 

T225 ` - "- 
DORSET 

T125 
OXFORD 

For over half a century, Tannoy has been engaged in the 
continuous research and production of high quality 
loudspeakers and components. 
Tannoy's research led to the development of the unique 
dual concentric driver, which, from the outset, was adopted 
as a listening standard by broadcasting and recording 
companies all over the world. This system produced out- 
standing results when applied to hi-fi loudspeakers. 
However, modest facilities and painstaking standards of 
production permitted only limited distribution in Australia. 
Now ... new techniques and materials, as well as 

Distributed by:- 
HARMAN AUSTRALIA PTY. LTD., P.O. Box 6, BROOKVALE, N.S.W. 2100 Telephone: (02) 939 2922 

T145 
ASCOT 

Profile of Tannoy's 
unique dual 

S concentric 
I'M loudspeaker. 

expanded facilities have made Tannoy systems available to 
many more listeners. 
The Tannoy integrated speaker system is the crowning 
achievement of generations of acoustic consultants, 
researchers, designers and sound engineers, and is 
produced in the best traditions of British craftsmanship. 
This truly magnificent new range of "T" series 
loudspeakers is now available through selected dealers. 
Contact your nearest specialist for a demonstration of the 
new generation of Tannoy loudspeakers. 
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B.I.C. dual -speed cassette deck 
of the tape; 0.04 and 0.05% in the 
middle of the tape; and 0.045 and 
0.055% at the end of the tape. At 9.5 
cm/sec this drops to less than 0.035% 
weighted, whilst the peak flutter is 
almost halved. 

The BIC T-2 proved to be extremely 
simple to use and we must admit that 
the record control switch, with its mute 
control in particular, is a functional 
advantage that few other machines offer. 
The single motor drive whilst con- 
ventional, is robust and should offer 
reasonable life and reliability. 

Considering the excellent record -to - 
replay response of the machine at 
4.75 cm/sec we are not firmly con- 
vinced that the double speed mode is 
warranted. It is interesting to note that 
the manufacturer does not provide 
details of recommended bias and 
equalisation settings. More significantly, 
our testing and subjective evaluation 
showed that some abnormal equalis- 
ation settings with normal bias settings, 
can provide extremely flat, extended 
frequency response which the manufac- 
turers would do well to document. 

We played the machine over a long 
weekend and were impressed that the 
machine is just about as good as the 
manufacturer's claim. Whilst we did 
record and replay tapes at 9.5 cm/sec 
(C60's and C90's) it is a pity that none 
of the other machines that we review 
are compatible with the tapes. 

Our overall evaluation of the BIC 
T-2 is that this is particularly well 
designed machine. It provides useful 
facilities that no other machine currently 
offers. Whether or not the intending 
user wants to utilise these facilities is 
very much a personal matter but this is 

one cassette deck that can virtually 

duplicate the essential characteristics of 
reel-to-reel machines. It provides the 
serious amateur with professional class 
recording performance (with Dolby) 
a price advantage less than half that of 
most other semi-professional (let alone 
professional) machines. 

Louis A. Challis 
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RESPONSE OF 
B.I.C. T-1 
CASSETTE DECK. 

RECORDED LEVEL: 
-20 V.D. 

TOP: HITACHI 
UD C90 TAPE. 

Eq. : 12000 
SPEED: 1.8751ps 

BOTTOM: TDK 
SA C90 TAPE. 
Eq. : 700 
SPEED: 1.8751ps 
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RECORD TO REPLAY 
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RESPONSE OF 
B.I.C. T-2 
CASSETTE DECK 
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LBS C60 TAPE. -10 

RECORDER LEVELS: 
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Eq. : 120115 -20 
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BIC T-2 TWO -SPEED CASSETTE 
DECK, S.N. 295405 
Dimensions: 426mm x 152mm x 235mm, 
Weight: 5.8kg; Price: $448 Complete with 
stereo cords, 6 page Owner's Manual. 
Manufactured by B.I.C. /Avnet, Westbury, 
New York, U.S.A. 
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MEASURED PERFORMANCE OF 

BIC T-2 TWO SPEED CASSETTE DECK, S.N. 295405 

RECORD TO REPLAY FREQUENCY RESPONSE AT -20VÚ: 

Tape 

BASF ferro super 
LH I C60 

BASF ferro super 
LB I C60 

BASF ferro super 
LH I C60 

wed Do1DY Lower -3dB 
Point 

1 7/8" Out 

3 3/4" Out 

1 7/8" In 

<20Hz 

<20Hz 

<20Hz 

Max. Point Upper -3dB 
Point 

+3dB (20Hz) 19kHz 

+4dB (30Hz) >20164z 

+0.5d8(20Hz,2.5kHz) 15kHz 

BASF terrochrome 
C60 1 7/8. 

BASF chromium 
dioxide C60 1 7/8" 

SPEED ACCURACY: 

WOW 6 FLUTTER: 

Out 

out 

<20Hz 04.540 (20Hz) >20k.Hz 

<20Hz +4.5dB (20Hz) >20kHz 

1.875 ips: 0.55% slow 
3.75 ips: 0.68% slow 

1.875 ips, 0.048% weighted RM5 

0.15% unweighted RMS 

TOTAL (HARMONIC DISTORTION: 
(1.875 ips) 

NOISE: 
(re OVl3) 

At -6VU 
At OVE 

Dolby Out 
Dolby In 

MAXIMUM INPUT LEVEL: 
(For 3% third harmonic 
distortion at 1kHz) 

100Hz lkBz 6.3kHz 

0.12% 
1.72% 

0.46% 0.971 

2.01% - 

1.875 ips 3.75 ips 

-50dB(lin) -54018(A) 

-56dR(lin) -6348(0) 
-52d8(lin) -56dB(A) 
-5648(1(n) -64dB(A) 

1 7/8" +2VU 3 3/4- +5VU 
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We make no exotic claims for our Hi Fi .. . 
just a superb sound £1 outstanding value 

YES, you reap the benefit! Dick Smith introduces this range of Hi Fi units that offers our usual 
remarkable value for money BUT THATS NOT ALL 
.... Buy these units as a complete system AND YOU'LL SAVE EVEN MORE!! 
Dick Smith Hi Fi will become a force in the Hi Fi market - don't delay be the first to own 
quality Hi Fi at a DIRECT IMPORT PRICE!! 

HIGH POWER DELUXE 
STEREO AM/FM 

TUNER AMPLIFIER 

$299 
OR $30 dep. and 

less than $15 per 

mont' over 24 
months. 

Ets_ á . 
ei4 . 

The super power amplifier from Dick Smith. A 
tremendous 55 watts RMS per channel into 8 ohms 
plus a truly superb array of controls. An outstanding 
feature of this amplifier is the midrange control a part 
of the audio spectrum ignored on most other 
amplifiers. The circuitry is direct coupled OCL and 
there are 37 transistors and 30 diodes PLUS a 
separate power supply for each channel for 
increased stability. Dimensions: 420(w)x150(h)x352 
(d)mm. Net weight I0.5kg. 

A-1350 

SAVE 
i24 

SAVE $175 

SAVE 
5211 

SAVE 
iO4 

SAVE 
5143 

SASE 5183 

5239 
OR $24 dep. and 

less than $12 per 

month over 24 

months. 

Top of the range AM/FM Stereo Tuner from Dick 
Smith. This unit has a superb performance coupled 
with complete user control. Muting of noise between 
FM stations, hi -blend of high frequency for a more 
mellow sound plus a control for setting output level. 
Excellent performance is maintained through the use 
of I FET, I stage RF amplifier. 3 gang variable 
capacitor, 5 stage limiter, PLL MPX, 9 transistors 
and 7 diodes. Dimensions: 420(w)x150(h)x352(d)mm. 

1 

The basic system comprises the superb 
Dick Smith 55 watts RMS per channel 
amplifier (A-1350) PLUS the Garrard 
125SB turntable (A-3070) PLUS the 
Playmaster 3/75LC speaker system (A 
2364) - Reference 1, 6 and 7. 

Move up the scale and add the Dick 
Smith deluxe AM/FM stereo tuner (Ai 
1550) to the basic system above. Ref, 
erence 1, 2, 6 and 7. 1 

Top of the line system incorporates all 
of the above components PLUS the 
Dick Smith Dolby" stereo cassette 
deck (A3500). Reference 1, 2, 5, 6 and 
7. 

The second basic system incorporates 
the Dick Smith 30 watts RMS per cha- 
nnel stereo amplifier (A-1300) PLUS 
the Garrard 125SB turntable (A-30701 
PLUS the Playmaster 3/53LC speaker 
system (A-2362). Reference 3, 6 and 8 

Take the basic system and add the 
matching Dick Smith AM/FM stered 
tuner (A-1500) for increased performl 
once. Reference 3, 4, 6 and 8. 

Add the Dick Smith Dolby" stereo cas- 
sette deck for a complete package. 
Reference 3, 4, 5, 6 and 8. 

Normal 
separates 
price 

OR $25 dep. and 

less than $13 per 

month over 24 
months. 

E.-1. 

3 INTEGRATED 
STEREO 
AMPLIFIER 

$249 
7711 

i - -_. .9 
'A fabulous 30 watts RMS per channel from this very 
modem looking Dick Smith Integrated Stereo 
Amplifier. Visual power meters lets you know what 
power Is being applied to your Playmaster speakers. 
Use more than one pair of speakers, have tape 
dubbirg, low filter and many more controls for you to 
contour your sound. Frequency response 30Hz to 
20kHz. Semiconductors: 35 transistors and 12 diodes. 
Dimensions: 400(w)x135(h)x290(d)mm. Net weight 
4.6kg. 

A-1300 

'699 
:887 

1050 
'599 
'749 

'908 

OR $70 dep. and 

less than $22 per 

month over 48 
months. 

OR $89 dep. and 
less than $28 per . 

month over 48 
months. 

OR $105 dep. and 
less than $33 per 

month over 48 
months. 

OR $60 dep. and 

less than $19 per 

month over 48 

months. 

OR S75 dep. and 

less than $23 per 

month over 48 

months. 

OR $91 dep. and 

less than $28 per 

month over 48 

months. 



For more information on specifications of the equipment shown on these two pages, please check out the Dick 
Smith 1979 Jumbo Catalogue available from all Dick Smith stores at 754 each or send in your remittance 
to our Mail Order Centre (address below) and we will post you a copy. 

Take advantage of our BELOW COST FREIGHT to anywhere in Australia - the charge of $6.00 covers 
individual items or if you purchase a complete system we will charge you only $6.00 for freight on the complete 
system. 

TERMS shown are approximate due to varying stamp duty in different states. Terms are only applicable to 
approved applicants and apply to personal shoppers only. 

STEREO 
TUNER 

S189 
OR $19 dep. and 

less than $12 per 

month over 18 

months. 

Switch on your Dick Smith AM/FM stereo tuner and 
enjoy the delightful world of quality FM stereo 
broadcasts plus the normal range of local AM 
stations. Built-in signal and tuning meters enables 
you to put the correct amount of signal into your 
amplifier and for it to be precisely in tune. Smooth 
flywheel type tuning control takes all of the effort out of 
finding stations. 
Semiconductors: I FET, 3 IC's, 5 transistors, 3 diodes 
and 1 LED. Dimensions: 400(w)x135(h)x290(d)mm. 
Net weight 4.6kg. 

A-1500 

DOLBY 
CASSETTE 
DErK 

S199 
OR $20 dep. and 
Jess than $13 per 
month over 18 
months. 

41. 

This excellent Dick Smith Dolby - Stereo Cassette 
Deck complements all of the Dick Smith audio units 

1 and the front loading design enables stacking of units 
to be easily accomplished. 
The frequency response of 40Hz to I 2.5kHz and wow 
and flutter figure of 0.12% WRMS means superlative 
performance from your tapes. Bias and equalisation 
are adjustable for Chrome, Ferrichrome and normal 
tapes. Complete fingertip control gives total 
satisfaction 
Semiconductors: 13 transistors, 2 diodes, I Zener 
diode, 1 bridge rectifier, 2 Dolby' IC. Dimensions: 
400(w)x135(h)x290(d)mm. Net weight 5kg. Power 
supply 240V AC. 

A-3500 

PilswErD fr 
The Sound Of Excellence 

Dick Smith offers you the QUALITY of PLAYMASTER in ready made form PLUSa 
five year warranty on the driver units and crossovers 
Two systems are available the 30cm three way system, model 3/75LC, with built- 
in fader controls for the midrange and tweeter levels and a power handling 
capability of 80 watts peak into 8 ohms Size 71 7(h)x47 5(w)x29 3(d)cm 
The second system, model 3/53LC, is also a three way system utilizing a 24cm 
woofer with a power rating of 60 watts peak into 8 ohms. Size 62(h)x39 3(w)x29 3(d)cm 
Both systems have a superior simulated walnut vinyl veneer finish, including the 
front baffle board, and a removable deluxe foam grille 
Complement the Dick Smith audio units with the Playmaster excellence 

7 Playmaster 30cm System 
Cat. A-2364 OR 540 .i, po le.s p., 520 

uer ,pnie ,me, 24 mmllnn 

8 Playmaster 24cm System 
Cat. A-2362 

wR 
^33rho plh 0.." 517 

,nth p '; 24 n 

$39$39 Sper pair 

$3 2Sper pair 

DICK SMITH ELECTRONICS 
NSW 125 York Sto..t. SYDNEY. Phone 2903377 ACT 96-98 Gladstone Stiaod. FYSHWICK- Phone 80 4944 

147 Hume Highway. 
162 Pacific Highway. 

CHULLORA. Phone 6428922 
GORE HILL Phone 4395311 

VIcs 399 ton sdele Street, 
656 Bridge Road. 

MELBOURNE. Phone 67 9834 
RICHMOND. Phone 4201614 

30 Grose Street, PARRAMATTA Phone 6831133 OLD 166 Logan Road. 

SA 203 Wright Street. 
BURANOA Phone 391 6233 
ADELAIDE Phone 2121962 

Opening soon in WOLLONGONG. Watch lot store.ddnss! WA 414 William Street. PERTH. Phone 3286944 

GARRARD 
TURNTABLE 

OR $13 dep. and 

less than S9 per 

month over 18 

months. 

The craftsmanship of a British product - belt drive 
stability - superb magnetic cartridge with diamond 
stylii - deluxe modular base and cover with fitted 
audio leads - The Complete Turntable System. 
Dimensions. 163(h)x364(w)x325(d)mm. 

EXCEPT WHERE NOTED, ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS 

MAIL ORDER CENTRE: PO Box 747, CROWS NEST NSW 2065. Ph 439 5311. PACK 6 POST EXTRA. 

A-3070 

bonkcord 
welcome here 

SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 

BRISBANE: Hall hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 
"ter O 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 

05E546 

II 
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New shapes of sound from RTR: 
The Rhombus Subwoofer...The Pyramid Satellite. 

Now your speaker system 
can reproduce true bass. 
With the new RTR DAC/1 
Rhombus Subwoofer, low 
frequency instruments and 

deep tones emerge with a 
degree of undistorted realism never 

before heard in a home system. 
In Rhombus, RTR engineers have created the 

only enclosure which combines advantages of both 
vented and acoustic suspension systems - without 
their shortcomings. This is the Differential Area 
Coupler* system, the first all -new enclosure design 
in a quarter century. 

Rhombus delivers flat frequency response from 
16 Hz to 150 Hz. Below 16 Hz, the system cuts off 

rapidly to eliminate modulation distortion. 
lama Bass peaks and resonances are wiped out 

by impedance leveling circuits and the 
DAC* format. 

Pyramidal design yields an advanced 
small speaker. The RTR PS/1 Pyramid 
Satellite loudspeaker solves most 
problems inherent in small speakers. 

Geometrically, pyramid form follows function 
better than rectangular enclosures. Space for a 
major woofer in a minimal package facilitates 
lower frequency response and higher, undistorted 
output levels. Non -parallel sides smooth bass 
reproduction and curtail internal resonance. 

Capitalizing on this format, the RTR Pyramid 
Satellite incorporates an array of RTR components 
in a dynamic 3 -way speaker system. A new total - 
immersion -damped woofer cone reduces sonic 
coloration and eliminates breakup. Carbon fiber 
impregnated soft dome midrange and soft dome 
tweeter offer superlative response with wide disper- 
sion. All told, these are live performance audiophile 
speakers in a package destined to become classic. 

New shapes combine into a formidable system. 
Match Rhombus Subwoofers and Pyramid Satellites. 
Be rewarded with hauntingly realistic sound repro- 
duction. Attack and dynamics of actual perform- 
ance reproduce with smoothness, accuracy and 
superb detail. This system defines new standards of 
performance for all sonic parameters. Equally 
startling, the price is well below other state-of-the- 
art contenders. Audition it soon at your RTR 
dealer... and believe your ears. 

Distributed in Australia by Acoustic Monitor 
Co Pty Ltd (Member of the Thomas & Coffey 
Group) 12-18 Gould Street, Enfield, NSW 2136. 
Phone: (02) 642-7888 Telex: 26778. Cables: 
"Tomcoffy" Sydney. 'Pat aoPI,edfo,. 

Listen... 
you'll be hearing 
more from RTR. SMA/AM1 
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- from p. 149. 

Following some initial music evaluations 
i had to turn the complete boxes inward 
to gain a solid centre image. Perhaps 
this was due to the wide open spaces 
either side of the speakers; the nearest 
walls were about 2.5m away and did 
not reflect interfering sound 
patterns onto the listening area. 

Now the drivers started to come 
alive! Further adjustment to the head 
assembly on each, proved to me, 
with my listening seat height, that they 
should be perfectly horizontal and this 
was eventually set with the aid of a 
right angle spirit level. 

Although there could be a hot seat 
with certain disc sources, the precise 
imaging was fascinating and foolproof. 
Foolproof in that faked recordings 
were immediately noticeable and the 
old reliable crossed mikes I have used 
for recording small ensembles again 
proved the best. With the system 
precisely aligned all music came 
vibrantly to life with an immediacy and 
focussed depth that illuminated actual 
stage positioning to a degree not prev- 
iously found with many commercial 
loudspeakers. It was as if the whole 
original scenes were visually reproduced 
in front of me. Naturally, I tried all 
favourite, well -recorded discs as well as 
several 380 mm/sec master tapes with 

Dolby 'A' encoding. In virtually all 
instances live opera and orchestral 
recordings using crossed -pair mikes 
produced the best results and only a few 
skilfully engineered modern discs prod- 
uced similar results. 

As you can see, I became very 
interested in listening 'through' the 
recorded performances during these 
initial trials and, when it was obvious 
that the KEF's would reveal all, I 
settled down to listen to the best 
possible source material at hand. 

It became readily noticeable that, 
with the majority of programme mater- 
ial, each company produced not only 
its well known characteristics but it 
was often possible to recognise sim- 
ilarities in unknown monitor speakers. 
Of course, we can all guess that the 
majority of studios use professionally 
engineered J BLs, Tannoys, Klein and 
Hummels and, of course, Quad elect- 
rostatics. I definitely believe that 
changes within mixdown suites could 
be readily identified through these 105s. 

In general, the majority of high 
quality disc and tape sources were 
noted for their subtle blooms and timb- 
res and it was obvious that naturalness 
in a given system leans very heavily on 
the programme selections played when 
evaluating any combination of sound 
equipment. 

Comparisons with my own reference 
speakers occasionally favoured my own 
custom-built columns; but, again, these 
are not a commercially viable prop- 
osition. 

Low frequency propagation could be 
bettered by certain other systems, 
although they always give the feeling 

. of a lumpy or woollen bass after 
listening to the clean transients of 
the 105s. Fundamentals are generally 
toned down by recording engineers 
at the disc cutting stage and, in any 
case, studio monitors rarely produce 
frequencies below about 40 Hz so 
just what is down there is an educated 
guess with the exception of the newer, 
specialist cuts. 

On these direct and half speed cut 
discs the 105s produced a clean, unruff- 
led bass response. There was no mudd- 
iness to cloud the clear and detailed 
middle and high frequencies. 

For my money, these KEF 105 
reference monitors are one of the 
few best bets for high quality music 
reproduction and I will not be a bit 
surprised to see them used ín moni- 
toring applications. 

Finally, to judge any speaker, let 
alone these superbly engineered 105s, 
without complete knowledge and under- 
standing of the acoustic environment is 
a suicidal venture at any price tag. 

hi fi show 
We are exhibiting the new AUDIOLAB products at the Australian Hi -Fi Audio Show at the 
Chevron Hotel (Room 452) on 22, 23 and 24th June. Come and talk to us about AUDIOLAB 
products. See and hear them for yourself. We consider them to be equal to, or even better 
than, any others in the world. Here's your chance to hear why. 

modifications 
Over the past 18 months we have modified a large number of commercial amplifiers to 
improve their sound. You may have wondered if we could do anything for your equipment. By 
using some of the discoveries made during the Audiolab research programme, modifications 
can be made to virtually all hi-fi electronics. They result In audible improvements that range 
from noticeable to (in the words of a customer) monumental! Results obtained are dependent 
upon the type of equipment, the customers requirements and his budget. Contact us today, 
or see us at the hl -fi show, and listen to examples of modified equipment. 

alien urrigh! electronics 
1st Floor, 13-15 Wentworth Avenue, Sydney. Phone (02) 235-8084. Phone and make an 
appointment for a demonstration weekdays or weekends. 

eudioleb 
preamplifier. 

Designed to produce the most natural 
reproduction from recorded music, it has the 
virtues of both the best of solid state and valve 
designs. Each unit is hand tuned against a 

reference to ensure utmost quality. No preamp 
in the U.S.A. could match it. 

$1020 
power amplifier. 

An order of magnitude ahead of anything else 
we have heard for producing stunning 
dynamics. 100 watts/8 ohms, 200 watts/4 
ohms, 200 watts/2 ohms. 

$1450 
Cartridges. 

Modified and hand tuned Decca Mk VI 

With original Decca Elliptical: 5245 
Or with Weinz Parabolic: 5325 

NSW: ALLEN WRIGHT 
ELECTRONICS 
13 Wentworth Ave., 
Sydney. Ph: (02) 235-8084 

VIC: THE SOUND CRAFTSMAN 
61 Kooyong Road, 
Nth Caulfield. Ph: (03) 599-2444 

ACT: MILLAR AUDIO 
2 Cohen Street, 
Belconnen Centre. Ph: (062) 48-8785 
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Fisonic Audio 121 BATH RD, KIRRAWEE, 

NSW. 2232. Ph: (02) 521-1688 

New 
Speaker 
Kits! 

0 00 
o 

12HKF 
Size 620 x 455 x 290 
Max input 70W RMS 
20 HZ - 20 KHz 

Infinite baffle design 
12" Woofer 
Midrange Exp. Horn. 
4" Dome tweeter 
Twin attenuators 
Price: $220.00 

Kits Contain: All necessary 
screws, Screwdriver, Glue, 
Innerbond, Cloth baffle (with 
cloth already on), All necessary 
wire and crossovers, Push 
terminal plate, Full set of 
instructions, All speakers, Fully 
machined woodwork. 

12KF 
Size 620 x 455 x 290 
Max input 50W RMS 
20 Hz - 20 KHz 

Infinite baffle design 
12" woofer 
5" midrange 
4" tweeter 
Twin attenuators 
Price: $320.00 

GENERAL INFORMATION: 
1. The kits are designed to be assembled with no previous experience. 
2. The kits come complete with all materials and tools required. 
3. All kits are made from 3/4" timber (not 5/8" as most kits) 
4. Prices are for pairs and Includes sales tax, freight and insurance 

anywhere in Australia. 
5. Kits are shipped within 48 hours of receipt or order. 
6. Kits are fully operational 3 hours after assembly and require no 

polishing or finishing apart from wiping over with damp cloth. 
7. Send cheque or money order only. 

103HKF 
Size 600 x 396 x 270 
Max Input 50W RMS 
20 Hz - 20 KHz 

Reflex design 
10" woofer 
4" midrange 
2" dome tweeter 
Twin attenuators 
Price: 5200.00 

103KF 
Size b00 x 396 x 270 
Max input 25W RMS 
25 Hz - 18 KHz 

Infinite baffle design 
10" woofer 
4" midrange 
3" tweeter 
Price: 5175.00 

83KF 
Size 515 x 300 x 225 
Max input 25W RMS 
28 Hz - 18 KHz 
Infinite baffle design 
8" woofer 
4" midrange 
3" tweeter 
1 attenuator 
Price: 5130.00 

O 

82KF 
Size 515 x 270 x 225 
Max input 18W RMS 
30 Hz-15KHz 
Infinite baffle design 
8" woofer 
3" tweeter 
Price: 5105.00 

Sound on -Stage °m 

405 KENT ST, SYDNEY. 
Ph: 29-7426, 29-4558. 
AH: 528-5593. 

PROFESSIONAL and DOMESTIC 
AUDIO EQUIPMENT 

Sales, Hire and Service 

Disco Installation P.A. Sales, Service, Hire 

ELECTRO -VOICE 
JBL 
YAMAHA 
ALTEC 
JANDS 
SHURE 
SENNHEISER 

BEYER 
MARANTZ 
AMCRON 
SPECTO ACOUSTICS 
AKG 
KOSS 
BOSS 

Microphones 
Power Amps 
Mixers 
Speakers 
Speaker Enclosures 
Equalizers 
Amp Racks 
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Strange but true: The better 
your system, the noisier it sounds. 

Once you've graduated from "a 
stereo" to true component quality, 
you're amazed at the snap, crackle, 
pop you never heard before. 

And the hiss. 

That's because a quality high 
fidelity system provides much wider 
frequency response and far greater 
dynamic range. Which means it has a 
better ability to reproduce irritating 
flaws in the source material. The 
snap, crackle and pop. And the hiss, 
rumble and hum. 

So what to do? 
Phase in a Phase Linear 1000 

Autocorrelator noise reduction 
system. It's the only system designed 
to remove 10dB of the hiss, hum and 
rumble that is contained in 
unencoded records, tapes and FM. 

This is how it works: As you 
reproduce the recorded music, the 
Phase 1000 analyses the millions of 
incoming waveforms to find signals 
similar to a sine wave -a highly 
"correlated" wave -form with periodic 
repetition. Like a guitar note. Or a 
piano note. Or a vocal note. 
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The Phase 1000 electronically 

analyses the signal to find 
fundamental musical tones and their 
harmonics. When these are missing, 
there is no music. The Phase 1000 
then safely assumes there is noise, 
and it orders one of its silent 
bandpass gates to remain shut. 
Which removes 10dB of hiss, hum 
and rumble without affecting music. 

On the other hand, if it identifies 
a fundamental waveform - presto! 
The gate opens. 

The Phase 1000 overcomes 
another flaw. Dynamic compression. 
Live music has a broad dynamic 
range, as much as 100dB between 
the loudest and quietest passages. 
But tape recorders have limited 
range, so studio engineers compress 
that range to less than 50dB. FM 
broadcasters compress the range 
even more to facilitate transmission. 

waste 
(Rec. Ret.) 

Now $359! 
for a limited 
time only! 

The Phase 1000 is the only noise 
reduction system that can correct 
this compression on unencoded 
material. It expands dynamic range 
by a full 7.5dB for a more open, 
lively sound. 

It's easy to utilise with any stereo 
receiver, integrated amplifier or 
preamp, and is a valuable addition 
to Dolby* and dbx systems, as well. 

Ask your audio specialist to play 
any record, tape or FM broadcast 
through the Phase Linear 1000 
Autocorrelator. Then listen to the 
music...not the noise. 

Distributed in Australia by Acoustic 
Monitor Co Pty Ltd (Member of the 
Thomas & Coffey Group) 12-18 Gould 
Street, Enfield, NSW 2136. Phone: (02) 
642-7888. Telex: 26778. Cables: 
"Tomcoffy" Sydney. 

*Trademark of Dolby Laboratories, Inc. 

THE POWERFUL DIFFERENCE 
SMNAM11 
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ONE OF the problems plaguing speaker 
designers nowadays is resonance - both 
in the drive unit diaphragms and in 

enclosures. 
Recent research, particularly in the 

UK where speaker companies buy 
computer analysis facilities as soon as 
they get rich, has begun to reveal the 
magnitude of the resonance problem. 
Before launching into the subject of 
the resonances themselves, it's worth 
pondering just how a flat measured 
frequency response would look if the 
resonances were removed; and then 
again we can also ponder the demands 
of music and its relation to test 
signals. 

with 
Richard Timmins 

One of the great obstacles in equip- 
ment measurement is the inability to 
gather meaningful information on what 
really happens when a complex music 
signal is being handled. Measuring 
techniques have improved out of all 

recognition in the past few years so 
one can confidently expect further 
improvements and possibly some 
breakthroughs before too long. 

Enclosure resonances can be reduced 
by using more rigid materials. and ones 
with improved internal self -damping. 
Particle board is an excellent material 
because it has good uniformity with 
minimal grain, and for its weight, has 
excellent rigidity. 

The way to stop enclosure 
resonances is to make panels more rigid 
by laminating two or more thicknesses 
of material, by bracing or by reducing 
panel size. Stressing the enclosure can 
also be of benefit, especially for the bass 
system. If the frequency of resonances 
is placed in some region well above the 
range of the drive unit within the 
chamber it is less likely to give trouble. 

Large speakers are always a problem 
from the panel vibration aspect, and this 
seems to be good enough reason in 
itself to reduce size as far as possible. 
Miniature loudspeakers, epitomised by 
designs like the BBC LS3/5A, are well 
able to demonstrate the virtues of rigid, 
non -resonant enclosures. Unfortunately, 
most of these smaller speakers are very 
definitely restricted in terms of bass 
output and power handling, and for 
good bass extension add-on bass -bins are 
assets, though one's bank manager 
might think otherwise! 
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Computer analysis of speaker designs is being increasingly used by speaker manufacturers. Here, 

an engineer loads a Fourier analyzer machine at the British factories of KEF Electronics. 

overall system resonance (which 
effectively defines the low -frequency 
cutoff point) needs to be kept as low as 

possible. 
Both requirements are met by using a 

massive diaphragm, implying reduced 
efficiency amongst a few other nasties. 
Some manufacturers, including Acoustic 
Research, have used `overdamped' 
systems, in which a drive unit is 

mounted in a box rather too small for 
it. This gives a very predictable 
characteristic for the resonance, and by 
fitting a resonance suppression LCR 
network in the appropriate section of 
the crossover a smooth and extended 
response, diminishing gently toward the 
lowest freqúencies, can be obtained. 

The type of long -throw drive unit 
employed in systems of this sort uses a 

relatively large diaphragm - at least, 
compared to many reflex systems of 
similar enclosure size. The main 
problem with a large diaphragm is, once 
again, rigidity; radiating surface area 
is large compared with the point of 
drive area, where the diaphragm is 

Turn to page 186 

Good bass can be obtained from a 

smallish box, of course; Acoustic 
Research have been demonstrating this 
for years. Compact designs like the 
Spendor BC1 and Rogers Export 
Monitors, both derived from the superb 
BBC LS3/6 design, can have quite 
remarkable bass performance, and the 
controversial Linn Isobariks have a more 
extended bass response than just about 
any commerical design currently 
available, regardless of size. The Linns 
are relatively small and are interesting 
in a number of areas, including panel 
vibration - they are very heavy, 
indicating thick, well -braced walls made 
of dense, weighty material. 

To achieve good bass performance 
from a small box demands the use of a 

very long throw, low resonance drive 
unit. Most small speaker designs are 
either sealed boxes or, less frequently, 
reflexes. The former type need not only 
a long -throw low -resonance drive unit 
but also one with a diaphragm capable 
of withstanding the very high pressures 
within the enclosure. In addition, and 
linking with the previous point, the 
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If you thought 
R OX 
made the 
world's finest 
integrated 
Hi Fi equipment 
B790 turntable 
B77 tape recorder 
B750 stereo amplifier 
B760 digital FM tuner 
Speaker systems 
Accessories 
Audio rack 

You're right. 
For details and name of your 
nearest Revox dealer, contact ... 
Syntec International Pty Ltd - 53 Victoria Ave, 
Chatswood. NSW. 2067. Telephone: (02) 406-4627. 
Syntec Victoria - 136 Langridge St, Collingwood. Vic. 
3066. Telephone: (03) 419-4644 
Athol M. Hill - 33-35 Wittenoom St, East Perth. WA. 
6000. Telephone: (09) 325-7811. 
Sydney G. Hughes - 154-158 Arthur St, New Farm. Old. 
4005. Telephone: (07) 358-1422. 
Blackwood Sound- 4 Coromandel Pde, Blackwood. SA. 
5051. Telephone: (08) 278-6888. 

R OX 
Trade enquiries welcome 

2 - 

lbeh 



uvió ... excellence in Australian design 

-S * 7 

TURNER AUDIO SYSTEMS 

PUIMM 

Integrated Stereo Amplifier Model KT -2525 
(Read the review in "Hi -Fl & Music" March 1979) 

Why an Australian Amplifier? Particularly when the competition is so keen. The simple 

answer is that the first priority of the Turner KT -2525 amplifier is engineering for quality 

sound reproduction. Arrange a demonstration today by calling N.V. Dale Electronics of 

274 Victoria St, Brunswick, Victoria: (03) 387-6170 who will advise you of your nearest 

Turner Audio Stockist. 

274 Victoria Street, Brunswick, 3056. Ph. (03) 387-6170 

r~' Professional Audio Products 

Peak Programme Meter 112 
The advent of audio level measuring meters 
with opto -electronic indication has radically 
changed the art of peak level monitoring. 
Studio Electronics has recently developed a 

versatile meter which displays the amplitude 
of sound signals by means of a column of 
light -emitting diodes, this secures level 
recognition above 100 per cent due to vivid 
colour change to intensive red and lowest 
possible eye fatigue with this novel indication 
principle. MODEL 112 will for the first time 
offer a low priced instrument for accurate 
monitoring of programme levels in recording 
and broadcasting. 

PRICE $58.00 

Designed and manufactured in Australia by: 

MODEL 112 

TECHNICAL DATA 

2-9 -6 -4d b2 -1 0 +1 +2 +3 
121_11'. u¡1L. JT 

r 
30 50 70 

x 
100 

Supply voltage 
Standard scale 
Input impedance 
Frequency response 
Return time 
Reference level 

(for "0" indication) 
Dimensions (mm) 

Íiilii flEu1iI1F1iLs 

plus/minus 15V dc 
minus 30dB to plus 3dB, black, horizontal 
greater than 10k ohms 
30Hz to 16kHz, plus/minus 0.5dB 
1.5 sec/20dB 
0.775V (adjustable) 

100 x 30 x 60 

PO Box 1055, Burwood North, 2134. Australia. 
Phone: (02) 747-5686. 
Cable: STUDIOTRON, Sydney. 
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wonder 

We can only tell you why it sounds great 
not how great it sounds 

Despite its small size, the Naim is no ordinary 
amplifier. Its ability to reproduce music with 
uncanny realism embarrasses even some of 
the most powerfully rated amplifiers. 
Naims design philosophy is to design an 
amplifier to reproduce a musical signal 
through loudspeakers; which seems an 
obvious thing to say, but unfortunately, most 
amplifiers are designed to give pleasure to 
spectrum analysers rather than people. 
The Naim isn't for everyone. To obtain its 
superior performance, all (audibly) unnecess- 
ary switching and tone adjustment controls 
had to be eliminated. In Naims experience, 
tone controls do not add to musical quality but 

8111111193181i. 
DISTRIBUTORS 
Australasia Pty. Ltd. 

ADELAIDE - HOBART CANBERRA BRISBANE 

Blackwood Sound 
Centre. 2-6 Coroman- 
del Parade. 
Blackwood. 
Tel. No. 278 6841 

Bel Canto (Wholesale) 
Audio.. 138 Liverpool 
Street. Hobart. 
Tel. No. 34 2008 

Duratone Ht Fi., Stereo Supplies. 
3A Botany Street. 95 Turbot Street. 
Phillip. Brisbane. 
Tel No. 82 1333 Tel. No. 21 3623 

subtract as they are another source of distor- 
tion and loss of information. 

If you want to hear a Naim, you will have to go 
to a specialist Naim dealer. We select our 
dealers with extreme care and you will find 
only one in each capital city. They have been 
chosen because they. will allow you to listen to 
music. After all, you won't be convinced that 
the small Naim 120/22 amplifier combination 
can out perform nearly everything else without 
hearing it with your own ears. 
The brilliant Naim 120 Power AmpWier and 22 
Pre -Amplifier have a recommended price of 

only $,1,175 

naim auc 
SYDNEY MELBOURNE PERTH 

Riverina Hi Fl., The Sound Craftsman, 
549 Pittwater Road. 61 Kooyong Road, 
Brookvale North Caulfield. 
Tel. No. 938 2663 Tel. No 509 2444 

10 

Alberts Hi Fi.. 
282 Hay Street. East. 
396 Murray Street. 
642 Albany Highway, 
Victoria Park. 

Northlands 
Cnr. Wanneroo RO. E. 

Amelia St . Balga 

Leslie Leonard Hi Ft, 
Shop U8. CIty Arcade. i 



Continued from page 182 

bonded to the voice coil. This is one 
reason for using massive diaphragms, 
ensuring that all the radiating surface 
moves the same way át the same time. 
But there is a limit tb the amount of 
mass that can be tolerated in this 
situation, and the compromise . in 
practice must be determined by the 
efficiency/power handling , and 
frequency response requirements; the 
more massive a diaphragm,. the more 
restricted its high frequency response 
will be. So the usual compromise 
sacrifices rigidity to some extent and 
the penalty is,resonances. 

Depending on the specific 
characteristic3 of the drive unit 
involved, resonance can continue for 
some considerable time (relative to the 
duration of one cycle of the frequency 
in question) after the signal has ceased, 
due to stored energy in the diaphragm. 
If the diaphragm were totally rigid, 
movement due to stored energy would 
be transferred to the voice coil and 
(hopefully) damped by the amplifier 
in the normal way. The duration of 
delayed resonances is minimised by 
using low -mass diaphragms for low 
inertia but we then come back to the 
rigidity problem, in which we could, 
by using a light flimsy cone, end up 

with a host of high-energy resonances of 
short duration at various frequencies 
rather than a small number of low level, 
long duration ones. 

Probably the best solution is to use 

large numbers of very small drive units. 
A shining example of such an approach 
is . the Bose 901, which returns a 

superbly defined bass (though leaves 
something ,to be desired in other 
frequency ranges and performance 
areas). The justification is that the ratio 
of radiating area to point of drive area is 

dramatically reduced with advantages 
virtually across the board. Smaller 
diaphragms can be low mass yet never- 
theless rigid, making them more 
efficient, more responsive to transients 
and high frequencies, and less prone to 
delayed resonance. The problem isn't 
confined just to bass drivers though; 
midrange units and tweeters also suffer 
(sometimes to a greater extent) and use 

of multiples can be awkward because of 
problems connected with dispersion 
and interference effects between 
individúal drive units. 

The most effective use of multiple 
drive units, at least for high frequencies, 
seems to be as plane -wave radiators, the 
array being a long, narrow strip, 
effectively a single strip diaphragm not 
unlike the tweeter in the Quad electro- 

static speaker as far as its dispersion 
characteristics are concerned. However, 
a large number of drivers are needed to 
give a reasonable coverage of the 
listening area and the problem of cost 
begins to raise its ugly and inevitable 
head. 

Several recent commercial speaker 
design's, mainly from the US and UK, 
have adopted the úse of plane -wave 
midrange and treble arrays using 
multiple drive units and their high cost 
seems justified by the purity and 
definition they provide. Lack of 
colouration due to minimisation of 
resonances., seems well worth paying 
for, and there are useful by-products 
such' as improved transient response, 
greater power handling and efficiency 
and simplification of crossover network 
design. This in turn helps to improve 
damping and provides an `easy' load for 
the power amplifier, the main reactive 
element being, presumably, the 
inductance of all those voice -coils! 

It seems most likely that speaker 
systems, as long as they are based on 
conventional moving -coil drive units, 
will be developed along these lines more 
in the future and we can expect to see 

a whole new generation of drive units 
emerging' for the specific purpose of 
building multiple arrays. 

FOR THE PROFESSIONAL . 
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A NEW MUSICAL INSTRUMENT PREAMPLIFIER FROM AUDITEC 

Using the same advanced techniques as the unique 1036 preamplifier - low noise performance, coupled with an infinite 
signal -handling capacity (the input cannot be overloaded). Drives any power amplifier requiring 1 volt rms. - up to six simultaneous 
inputs. For descriptive leaflets on this preamplifier, call, phone or write to: 

AGENTS 
Melbourne: Zephyr Products, phone 568-2922 
Brisbane: Delsound Pry Ltd, phone 229-6155 
Adelaide. Ned Muller Pty Ltd, phone 74-1162 
Perth: Willis Trading Co, phone.21-7609 
Canberra: Musique Boutique, phone 82-2553 
Bundaberq: Bundaberg Hi -Fi, phone J1-3176 
Darwin: Darwin Communications Systems, phone 85-3184 
Alle, Springs: Firmer 8 Davies Electronics, phone 52-2967 
Asbury: Ray Walsh Sound Systems, phone 21-1502 
Sudan Paradise: Beno's Musical Supplies, phone 38-1568 
Geelong: Steve Bennett Audio, phone 21-6934 
NSW: President Sound, Wentwormville, phone 631-6689: WMR Electronics, Glenfield, phone 605-1203; 

Dawes Sound Systems, Blasland, Phone 39-4421 

For descriptive leaflets on this preamplifier, call, phone or write to: 

AUDITEC AUSTRALIA PTY LTD 
10 Waitara Avenue, Waitara, N.S.W. 2077. Phone: 48-4116 

(PACIFIC HIGHWAY SIDE OF WAITARA STATION) 
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How to 
become a speaker engineer 

Let KEF help you 
Build your own loud speaker 
systems using world acclaimed 
KEF loud speaker components. 
Would you like to build a 
transmission line loud speaker 
system, a triangular corner loud 
speaker system, a folded horn 
loud speaker system, a column 
loud speaker system or would you 
like to build the famous KEF 
Concerto loud speaker system? 
Drawings are available for these 
and many other cabinet designs 
tailored for KEF loud speaker 
components. 

8139 

I T27 8110 1 

14- 

PLAN OF ENCLOSURE 

20mm THICK. HIGH DENSITY CHIPBOARD 

BATTENS 

135/8- 
I 

CONTIPLAS OR CONTINSTRIP ON 
1 

DECAMEL 
EXPOSED EDGES IRONED ON 

5 

3mm HARDBOARD 
VENEER 

1 

FLUSH WITH 
FRONT PANEL TOP PANEL 

4001{. 

T15 

18 

See your specialist KEF dealer or write to 

Audioson International Pty. Ltd. 
64 Winbourne Road, Brookvale, N.S.W. 2100 

SIDE OVERLAPS 
TOP BY 14- 

1" . 1.. VERTICAL 
STRUT 

1" X 1" LATERAL 
STRUT 

A" SQUARE BATTEN 

DIVIDER 

2 X 2'. 

VERTICAL 
STRUT 

2" X 2" FRONT/ 
BACK STRUT 

BACK PANEL 

BATTEN 
SUPPORTING 
BACK PANEL 

2'X2" 
LATERAL STRUT 

BOTTOM PANEL 
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DELSOU ND 
PTY. LTD. 

BRISBANE 

CLIFF 

PLUGS 
P14 

P12 

TP1 
TP1 Terminal 2mm cross hole and 4mm hole In end 40c ea. 

15A 250V. P12 15c ea. 2mm plug silver plated. P14 20c ea. 

4mm plug silver plated. 

024 
S1:6.5mm socket 45c robust nylon 

silver contacts fully Insulated earth. 
Various make and break contacts. 

S3 6.5mm stereo socket. 70c 

robust nylon silver contacts 
fully Insulated earth. Various 

make and break contacts. 

451 
S6 3.5mm socket 35c 
robust nylon silver 
contacts fully insulated 
earth chrome nut. 

P1 6.5mm metal ,, .\,,.,..j*" 
plug 75c polished 
chrome cover. 

P6 3.5mm plug 35c virtually 

unbreakable cover, nickel 

ated brass (also in stereo). 

P5 3.5mm metal plug 40c 

polshed aluminium cover. 

P2 6.5mm plug 65c 
virtually unbreakable 
cover, nickel plated brass 

(also in stereo). 

SEP 1 6.5mm\ 
metal right 
angled plug \ 
$1.30. 

SRP1 6.5mm recess plate 20c. 

Colours available tot plugs, sockets and terminals: 
red, yellow, black, blue, green, white, grey. 

For further Information, local agents and 
wholesale prices, write to the Australian 
Importers: 

DELSOUND PTY. LTD. 
1 Wickham Tce. (Cnr. Wharf St.) 
Brisbane. Phone 229-6155. 
Wholesale and Retail suppliers of 
Electronic Hardware and 
Components. 

NOTHING 
EVEN 

COMES 
CLOSE 

PROFESSIONAL 
SERIES 

MODEL 4350 STUDIO MONITOR 

Designed for BI amplification 
each enclosure consists of two 

15" low frequency loudspeakers, 
a 12" mid -range loudspeaker, 

a high frequency driver with horn 
and acoustic lens, and an ultra 
high frequency transducer The 
4350 represents the ultimate 

in accuracy of sound 
reproduction. 

$7000PR. 
Including electronic crossover 

For details and 
demonstrations visit us 

THE PROFESSIONALS IN JBL 

insounr 
PTY. LTD. 

108 WEST ST., CROWS NEST 
929 2714 921498 

SPECIALISTS IN HOME INSTALLATIONS 
AND BUILT" SOUND SYSTEMS. 
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$2.00 

Size 
Ampex Plus C60 
Series IMPORTEDC90 
Ampex C120 
20/20 Series C90 

Top of the TDK 
Range 
'Hitachi LN 

Hitachi U.D 

Dindy Super 
5 year 
replacement 
guarantee 

uPTo 40%i 
oFF / 

R.R.P. 

Our 
Price R.R.P. 
$1.59 $2-45 
$1.69 $3-30 
$1.79 $3,35 
$1.89 $4:85 

C90 $3.99 $6-5e 
C60 $1.89 SQ,e2. 
C90 $2.69 $a-ks 
C60 $2.99 $.3-95- 
C90 $3.69 $4:68 
C46 .83 Save 
C60 .99 while 
C90 $1.29 stocks 
C120 $1.49 last 

For Sydney C.O.D. Delivery 
within 48 hours 

Ring ROSS STANDFAST 
on 438 3855 
or Post To: 

Dindy Marketing P/L P.O. Box 555 
Tweed Heads NSW 2485 Ph. 36 4629 

BANK: NSW Coolangatta 
ORDER FORM: 

QTY. Typ%Size Pricé TÓTAL 

Delivery & Insurance 

TOTAL 

ENCLOSED 

ÍI 

II 

III 

1 

,l1 

Fbst Code 

_! SEND FOR FREE CATALOGUELJ 
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Mighty Midget 
"It seemed hardly possible 

that such a high level of sound 
could come from such a tiny package:" 

Australian Distributor: 
A.G.S. ELECTRONICS (AUSTRALIA) 

SYDNEY 7 Orchard Road, Brookvale 2100 
(P.O. Box 208, Brookvale 2100) 
Telephone: (02) 938 4188 

PTY. LTD. 

N.S.W. 
NEWCASTLE 
(049) 2733 

Stereo Buyer's Guide 1979 Manual 

And this isn't the only rave that Stereo Buyer's Guide 
gave in their review of our remarkable little AR -1 two-way 
speaker system. Phrases like "so versatile it can be placed 

almost anywhere" and "we were impressed 
by the level of good sound" and 

"the high frequencies were extended 
and shimmering in quality" and 

"dispersion was really 
excellent". 

In fact, we think the 
Audio Reflex is a mini masterpiece 

(with price to match)... small enough 
to be held in one hand, (wght. 2kg.) 
tucking away conveniently in book- 

cases where space is precious, ideal 
for top -grade extension speakers. 

Yet with 50W RMS handling capacity, it is ideal 
for people who want performance in confined spaces 

that's equal to some of the most expensive systems. An 
"Autostat" self re -setting circuit breaker protects against 
overload since it performs best with amplifiers punching 
out anywhere between 25W -100W RMS per channel. 

If you're worried about bass response ... don't be. It's 
down to 50hz - possibly the lowest ever achieved with a 
5" woofer, and incredibly robust. So why take up valuable 
floor space with convention enclosures when the amazing 
little AR -1 cleverly condenses everything but its astonish- 
ingly big sound? Ask for a demonstration today. 

Ma 

i111010 gEFLEX 
You'll hear more from us 

INTERSTATE - MELBOURNE (03) 89 9137 GEELONG (052) 21 6934 
BRISBANE (07) 284 7685 ADELAIDE (08) 258 5580 PERTH (09) 321 6865 

HOBART (002) 34 4412 LAUNCESTON (003) 31 8528 



 

Where you can advertise FOR SALE/WANTED/SWAP/JOIN 

WE'LL PUBLISH up to 24 words (maximum) to- 
tally free of charge for you, or your club or associ- 
ation. Copy must be with us by the 1st of the 
month preceding the month of issue. Please, 
please write or preferably type your adverts clearly - otherwise it may not turn out as you intended! 
If we can't understand it, relatively few readers 
will (no insult intended). Every effort will be made 
to publish all adverts received - however, no 
responsibility for so doing is accepted or implied. 

Send your ad to: - 

Conditions 
Name and address plus phone number (if required) must be included 

within the 24 words allowed. Reasonable abbreviations, such as 25 Wrms or 

240 Vac, count as one word. Private adverts only will be accepted. Please 

let us know if you find a commercial enterprise using this service. Adverts 

must relate to electronics, audio, communications, computing etc - gen- 

eral adverts cannot be accepted. 
ETI Mini -Mart, 
Modern Magazines 
15 Boundary St 
RUSHC(JTTERS BAY NSW 2011 

SELL: S-100 boards 1702A 4K $100 Imsai 
pic-8 $120 Dynabyte 16K dynamic RAM (2) 
$300 A Beresford, 46 Cross Road, Myrtle 
Bank (08) 79.2936 AH. 

WANTED: Any old electronic magazines, 
e.g. ETI, EA, PW, PE, EE, ME, etc. Will pay 
according to conditon, etc. David Gerard, 
17 Simper St, Wembley, WA 6014. 

SELL back copies R & H 41-53 24 copies 
only. 54 thro' 65 complete less one issue 59. 
Also older radio data books all good condition 
best offer (03) 99.1810. 

The Hl 1501 is a rugged, compact, portable 
instrument and is virtually immune to failure 
caused by excessive fields or physical 
abuse. It consists of a lightweight instru- 
ment package connected to a unique detec- 
tion probe by a shielded cable. 

For additional information 
call or write: 

Reg Geary 
& Associates 

276 Highett Rd, Highett, Vic. 
Phone (03) 553-1935 

KT9500, DG640 VDU, P/S, cassette interface 
keyboard, 2650 M/B, 2K RAM, cabinet and 
documentation. Constructed but not working. 
Worth over $650, yours for $550ONO. Apply 
8 Adams St. Portland, Vic 3305. 

2650 computer kit partly assembled 4K RAM 
power supply ASCII keyboard encoder VDU 
cassette interface $450 ONO. P Lowien, 
Black Mountain, Bellata, 2397 (067) 93.7821. 

SECOND hand Project Electronics. Sell 
$4.50 or swap. Contact Andrew Pam, phone 
(03) 80.4221. 

FOR sale: Sanyo model RP 8880 9 -band 
world wide portable shortwave radio as new 
under guarantee. Price $250. Ph 90.6983 
evenings. 

SELL: Sinclair Mk 14, 3/4K memory, 16 I/O 
lines, new monitor, power supply and manuals. 
$140. ONLY together - R West, 3/8 Spring 
Rd, Malvern, Vic 3144. Ph (03) 20.2150. 

CRO Telequipment S31 3" 6 MHz good 
condition $60. Intermodulation distortion 
analyser and millivoltmeter in one instrument, 
Heathkit, excellent condition $60, B Bloom 
(051) 49.4629 (AH). 

WANTED, Les Paul -Mary Ford album in good 
condition. Write stating price to Gary Martin, 
8 Martin Street, Northam, Wa 6401. 

SELL: AC Bridge and 6/12V battery charger 
$30 each or exchange for FET Voltmeter or 
used RFS generator. F Bolek, 6/40 Surrey St, 
Darlinghurst,,NSW 2010. 

DESPERATE for a sale. EA Miniscamp with 
case, P/S, documentation and numerous pro- 
grams. $65. J Muir, 32 Clarke St, Bendigo, 
Vic 3550. 

TELETYPE ASR 33 new condition complete 
with stand, current loop interface, paper tape 
reader and punch $550, phone (02) 419.2839. 

WOULD like correspond with anyone involved 
interested computer -assisted -reading instruc- 
tion Australia exchange ideas, information. 
Have programs. George Parry, PO Box 280, 
Nelson Bay, NSW 2315. 

WANTED: Oscilloscope in working order 
with 50 mV/div vertical sensitivity or better. 
Contact J Crago, 37 Bremen St, Hemmant, 
Old 4174, phone (07) 390.5154 AH. 

KT9500 (2650) CPU, (8K RAM),. 10A reg 
P/S, EME -2 graphics terminal with Datanetics 
keyboard, cassette interface (PLL) in case. 
Lots software. $850 ONO. Terry (02) 
682.4649. 

ORTOFON enthusiast seeks SPU, SPU-GT, 
S15T stereo cartridge to complete project. 
Please reply, L Nelson, 307 Bambra Road, 
Sth Caulfield, Vic 3162. Tel 578.1582 (home) 
689.4411 (bus/. 

WANTED: Complete kit for Playmaster 146 
AM -FM tuner. Unassembled. Contact 
F Mason, 101 Albert St, Mordialloc, Vic 
phone, 90.0205. 

WANTED - 18 or 23 ch CB new or near new. 
Please write to Peter Sheather, 27 Peace St, 
Whakatane, North Island, New Zealand. 

FOR sale: BWD 539C oscilloscope. Brand 
new condition. Hardly been used. Plus X1 
X10 reference probe. Plus one x 10 probe 
$450. Ring Lawrie (03) 870.7074 Victoria. 

MELBOURNE Hi -Fi and Tape Friends, the 
Recording Society of Australia meets monthly 
for demonstrations, lectures and live -record- 
ings. You are invited to come along. For 
syllabus and information write or phone: 
Harry Jay, 5 lona Street, Black Rock, 3193, 
phone (03) 99.4185 (AH). 

WANTED circuit diagram or service manual 
for Halicrafters SR 150 transceiver. T Salve - 
mini, 28 Westmoreland Road, Grange, SA 
5022 or phone (08) 356.2151 will pay. 

LUX valve equipment. CL35II preamp $550, 
pair 3045 power amps $900 with new spare 
output/driver valves. Together $1300. All 
prices ONO. Alan Skeates, PO Box 772, 
Woden, ACT 2606, phone (062) 89.6905 BH. 

ICOM IC22A 2m FM transceiver. Repeaters 2 
to 8 Simplex 37-40-50-53 $175 Kraco AM/SSE. 
$95, L Whitbourn, 24 Boronia Drive, 
O'Connor, ACT. Canberra (062) 47.3661 AH, 
49.2695 BH. 

SOUND Mixer - Sony MX20. 8 inputs/ 4 
outputs with balanced, XL connections. 2 
panpots. Equalization. New, tested but never 
used. Current RRP is over $1800. Best offer. 
(02) 437.6681. 

SELL: Revox A77 tape deck mint condition 
$550. Tel (062) 31.8735. 

L 
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SELL: Complete 2650 system 4K RAM, 
VDU, cassette interface keyboard, lots of 
cassettes, software, games, Startrek etc $300, 
phone: (03) 439.8958. 

WANTED: Circuit and wiring diagram of 
metal detector with discriminator plus parts 
list, pcb layout, instructions if possible. B 
Plaits, 10/762 Malvern Rd, Armadale, 3143. 

NAKAMICHI 1000 II cassette deck, 5 months 
old, $1750. Naim NAP160 power amplifier, 
10 months old, $950. Yamaha CT800 AM - 
FM tuner, $250. All as new, in original 
packing. Phone Paul (08) 223.1579, bus hrs. 

SC/MP musical doorbell and accumulated 
dust. Both must go for $NZ40 only please. 
D Mirbach, 96 Eskdale Road, Glenfield, 
Auckland 10. Phone: 48.8482. 

AUSTRALIAN Radio DX Club, for shortwave 
and mediumwave DXers. Monthly magazine 
published. Write to PO Box 67, Highett, Vic 
3190 or PO Box 79, Narrabeen, NSW 2101 
with 30 cent stamp. 

SELL large qty new electrol, ceramics, polys, 
10W w/w carbons, PTC or NTC thermistors, 
VDRs, 1% res, offers for lot pref, lists, large 
SAE, Gott, 224 Hat Hill Rd, Blackheath 2785. 

QUAD 22/II's, rebuilt and modified, 25 watts 
per amp, Telefunken valves, $300. Dual 701 
direct -drive, semi -automatic turntable with 
ADC ZLM, $300. All PC. Brisbane (07) 
370.2972 after 6.00 p.m. 

SIGNAL generator, Tech TE 22D EC, cost 
$95, sell $70 ONO. Also ETI 131B 0-40V 
0-1.25A power supply. Needs slight adjust- 
ments, possibly some new parts. Cost $120, 
sell $75. T Sangster, 87 Wattle Valley Rd, 
Canterbury 3126, phone (03) 836.2597. 

APPROX 200-250 electronic magazines, face 
value approx $250, sell best offer, includes 
English, Aust & American mags. T Sangster, 
87 Wattle Valley Rd, Canterbury 3126, phone 
(03) 836.2597. 

EXPANDED Mini Scamp, working. Attractive 
timber case. Room for additions. Includes 
Monitor ROM, 20 mA VDU interface. 4 x 12 
Pin Jones Plugs. $100. G Knott (049) 
33.6500 (business). 

WANTED old audio equipment such as MBH 
and Ibbott tone arms, old valve amps, turn- 
tables, speakers. Phone (03) 861.7941 AH. 

SELL: Parts cheap for model 14 and 15 
Teletypes. Home no. (03) 93.6959. Business 
320.1268. 

HOW can you possibly enjoy your hobby 
without seeing what's going on7 Telequipment 
3" (10 mV/cm x 1µs/cm) portable oscillo- 
scope for only $150. Peakhurst (02)533.1896. 

2650 Dick Smith kit. New, unassembled. 
Components still sealed in bags. Case, PCB, 
etc., untouched. Sells for $125, asking $100. 
Ring Mike: (02) 43.0466 xtn 397. 

FOR sale: 2650 microcomputer system. 
Comprising Baby 2650, EA economy VDU, 
RECI cassette interface, keyboard housing, all 
working. Also games and programming packs. 
$345. Garry - (02) 90.4919. 

BRUEL & Kjaer RLC 0.05% bridges $200. 
Aumann WM dual coil winder 2-20 thou $490, 
dispensers included.0.5 µV resolution guarded 
potentiometer calibrated 0-1.6 volts $250. 
Mains voltage stabilizers 2-10 kW adjustable 
+1- 10%.. (02) 604.5664. 

PROGRAMMABLE calculator, including AC 
adaptor, rechargeable batteries and program 
library $49. R Stein (02) 709.4217. 

CROMEMCO microcomputer, complete 
assembled and tested, can be seen working. 
Would suit small business or hobbyist who 
wants nothing but the best. Phone for details 
(02) 709.4217. 

SOL and TRS-80 programmes. Compilers, 
games, chess etc., to suit any 8080/Z80 
system. Also many magazines. R Stein (02) 
709.4217. 

STARTREKI! For TI59/PC100A combin- 
ation. Over 3500 steps. Commands include; 
VV Engines, SRS, LRS, photons, phasers, 
computer. Listings and instructions, $15. 
N Jones, 13 Elabana Cres, Dianella, WA 6062. 

FOR sale: Philips FM 320 UHF $250 
includes antenna and extension speaker. 18 
Cockburn Street, Port Pirie, SA 5540. Phone 
(086) 32.1368. 

PLEASE USE BLOCK LETTERS 

SPECIAL_,, 
FREE! 78/79 CATALOGUE 

WRITE FOR 
YOUR COPY 

NOW! 

" RESISTOR PACKS 

t 

14 Watt Carbon Film Resistors 
Asst. 1- 5 ea: 10, 12, 15, 18, 22, 27, 33, 

39, 47, 56 (ohms: 50pcs $1.00) 
Asst. 2-5 ea: 68, 82, 100, 120, 150, 180, 

220, 270, 330, 390 (ohms: 50pcs $1.00) 
Asst. 3 -5 ea: 470, 560, 680, 820, 1K, 

1.2K, 1.5K, 1.8K, 2.2K, 2.7K (ohms: 50pcs 
$1.00) 

Asst. 4 -5 ea: 3.3K, 3.9K, 4.7K, 5.6K, 
6.8K, 8.2K, 10K, 12K, 15K, 18K (ohms: 
50pcs $1.00) 

Asst. 5 -5 ea: 22K, 27K, 33K, 39K, 47K, 
56K, 68K, 82K, 100K, 120K (ohms: 50pcs 
$1.00) 

Asst. 6 -5 ea. 150K, 180K, 220K, 270K, 
330K, 390K, 470K, 560K, 680K, 820K (ohms: 
50pcs S1.00) 

Asst. 7 -5 ea: 1M, 1.2M, 1.5M, 1.8M, 
2.2M, 2.7M, 3.3M, 3.9M, 4.7M, 5.6M 
(ohms: 50pcs S1.00) 

Asst. 8 -5 ea: 6.8M, 8.2M, 10M (ohms: 
15pcs $0.30) 

Asst. 9 -5 ea: ALL 8 Assortments above: 
(365pcs $7.00) 

SEMICONDUCTORS 
309K S1.20 7405 $0.22 
555 30 7475 55 
723 45 7490 40 

741 30 7492 50 
747 90 7493 40 

3909 1.05 7495 75 

7400 18 74154 1.20 
7402 18 7805 95 

LAMINATES 

Fibreglass 1oz Copper Single Sided 
150mm x 75mm x 1.6mm $0.35 
230mm x 115mm x 1.6mm 50 

Pack and Post: 70c minimum. Please allow 
more for heavier items. 

r,L INEAR eLECTRONICS 
MAIL ORDER ELECTRONIC COMPONENTS 

P.O. BOX 254, PUNCHBOWL, 2196. 
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New shape of sound from RTR: 
The trapezoidal 800D 4 -way system. 

RTR has applied its most advanced 
technology to the development and 
integration of transducers, crossover 
and enclosure to achieve virtually the 
ultimate in a single system. The RTR 800D 
soft dome speaker. 

Its flawless, faithful reproduction 
more closely resembles the original 
musical source than you thought 
possible. Instruments sound exactly as 
they do in life; performance realism is 
retained while maintaining linearity, 
focus, imaging, sublety and sense of 
depth perspective. 

An incredible performance you must 
hear to appreciate. 

The 800D 4 -way system 
1 A 10" woofer specifically designed for 
accurate low bass response, from 30Hz 
to a cut-off at only 190Hz. With 11/2"high- 
temperature voice coil assembly and 4 
lb. magnet structure, it employs special 
fibre cone and foam surround 
impregnated with damping and sealing 
fluid for better air seal, greater 
resistance to break-up and optimum 
energy absorption. 
2 The 8" upper bass/lower mid driver is 
of similar construction, and covers the 
range from 190 to 1900Hz. 
3 The 11/2" soft dome midrange radiator 
employs a unique carbon -fluid damping 
and sealing compound applied to the 
dome for greater longitudinal and 
torsional rigidity for true piston 
action and high power operation. 

Covers the range from 1900 to 9500Hz. 
4 The new 1" soft dome tweeter for 
performance from 9500Hz to well 
beyond audibility at 25,000Hz perfectly 
complements the midrange. 

Significant achievements 
The high efficiency and ruggedness of 

the 800D permits it to be driven by 25 
watts, yet it takes 125 watts with ease. 
Lightning fast transient response 
combines with wide dynamic range to 
respond to sudden changes in 
programme level without Clipping or 
distortion. Bass is smooth, tight and 
accurate without muddy or boxy sound. 
A new, sophisticated crossover has 
virtually no transient or IM distortion, 
with driver parameters precisely 
determined. Level control on 8" upper 
bass/lower midrange permits 
compensating from room response. 

Hear the RTR 800D difference at your 
specialist dealer, or write for 
specifications. 

Distributed in Australia by Acoustic 
Monitor Co Pty Ltd (Member of the 
Thomas & Coffey Group) 12-18 Gould 
Street, Enfield, NSW 2136. Phone: 
(02) 642-7888. Telex: 26778. 
Cables: "TomCoffy" Sydney. 

Listen... 
you'll be hearing 
more from RTR. SMA/AM2 
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PCks 

Using ETI PCB Artwork 
This method can be used to make negative, of 
ETI artwork from October 1977 on, provided 
the reverse of the page is printed in blue. The 
film used is Scotchcal 8007 which is UV sen- 
sitive and can be used under normal subdued 
light. 

Cut a piece of film a little larger than the 
PC board and expose it to UV light through 
the magazine page. The non emulsion side 
should be in contact with the page. This 
surface can be detected by picking the film up 
by one corner - it will curl towards the 
emulsion side. Exposures of about 20 minutes 
are normally necessary. 

The film can now be developed by placing 
it emulsion side up on a table, pouring some 
Scotchcal 8500 developer on the surface and 
rubbing it with a clean tissue. 

Further information on Scotchcal and 
PCB manufacture can be found in the Sept- 
ember and December 1977 issues of ETI. 
Please note also, that occasionally pressure on 
space may unfortunately prohibit the printing 
of blue type behind all PCB's, in which case 
the reader must resort to more conventional 
photographic techniques for PCB manufacture. 
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CC 
Doodles, Ramblings, Exclamations, Gee -whiz & Stuff like that 

Our typesetters have an excellent 
sense of humour. One piece we 
sent to them for setting which read, 

the data is transmitted serially ... ", 
came back reading " ... the data is 
transmitted seriously ..." 

(Im)-possible projects 
In a publication such as ETI, we publish 
many fresh ideas, some of which are 
easily implemented while others are 
destined for the 'circular file' at an early 
stage of gestation. Here is one of the 
latter. 

One of our staff is the once -proud 
possessor of a single lens reflex cam- 
era with no spot metering facility. Spot 
metering allows the amount of light 
falling on one point of the viewfinder 
image to be measured, enabling the 
photographer to expose an object cor- 
rectly, even when shooting into the 
light Our un -named staffer decided to 
design a unit which would add this 
facility. 

To explain, a normal through -the - 
lens meter will take the amount of light 
entering the camera through the lens, 
average it and work out the exposure to 
give the correct amount of light on the 
film. 

With a spot meter, the camera is 
pointed at the subject and the amount 
of light coming through the middle 10 
percent or so of the lens is averaged 
and the correct exposure worked out. 

The design specifications for the 
add-on unit went something like this: 

A box which screwed onto the bot- 
tom of the camera - probably into the 
tripod mounting hole. This box had 
two light sensors: one which mirrored 
the angular spread of the lens - which 
is fairly standard for most SLR 
cameras. The second light sensor co- 
vered only the 'spot' in the centre of the 
metering area. 

The camera would be pointed at the 
subject, the exposure adjusted to give 
the correct reading for the 'averaged' 

No more curried eggs for me! 
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This photo was kindly 
donated by Lockheed 
(it was originally in- 
tended to publicise 
the fact that their 
new submersible life 
support system could 
provide air for four 
people for up to 39 
hours). 

scene and the box of tricks would then 
be switched on. 

The electronics would 'know' the 
amount of light falling on the averaged 
scene. It would also know the amount 
of light falling on the central 'spot'. 
From these two measurements it 
could work out the ratio of the aper- 
ture setting required for the averaged 
scene and the object in the central 
spot. It would then display this in terms 
of 'stops' - the click -stop action of a 

camera's aperture setting is arranged 
so that each gives half of the light input 
of the one below it. The circuit would 
work out the ratio in terms of stops and 
tell the photographer to change the 
aperture accordingly. 

How would it do this? The photo- 
grapher would be looking through the 
viewfinder at the time and couldn't 
keep the spot in the centre of the view 
on the subject and look at a meter at 
the same time. 

The answer was to arrange for the 
box to sound a series of bleeps at one 
of two frequencies - the higher fre- 
quency would indicate that the aper- 
ture had to be opened a certain 
number of stops, the lower that it re- 
quired to be closed a number of stops. 
The number of bleeps would tell the 
photographer how many stops were 
required. 

Like so many of the ideas generated 
here, this one has fallen foul of the 
'filtering' system which ensures that 
the projects which we publish are 
workable and can be built. This one 
was just a little too far-fetched to be 
viable. You never know, though - 
perhaps some bright spark out there 
will build one and then the laugh will be 
on us! 

Reader Request 
Amongst the letters received by our 
British edition when they began publi- 
cation of "Hobby Electronics" - a 

magazine intended entirely for the 
complete beginner in electronics - 
was one which went something like 
this: "Having read your stereo amplifier 
project, I find that I could not possibly 
afford the parts necessary to build it 
Could you therefore send me the pro- 
totype. I would be pleased to refund 
any postage necessary ... 
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The competition don't like 
the sound of this at cll. 

For quite some time, other manufacturers have 
been trying to produce tape with the qualities of 
the Maxell UD-XL. At the same time, Maxell have 
been quietly perfecting an even better series. 

The UD-XL I and UD-XL II tapes are designed 
to attain maximum performance at the ferric and 
chrome position on your tape deck. Whichever 
tape position you choose, Maxell can give you a 

better performance. 
UD-XLITAPE, FOR FERRIC(norm.)POSITION(120us) 

UD-XL I offers an excellent sensitivity of 1 dB 

higher than even UD-XL. MOL performance is also 
1 dB higher over the entire audio frequency 
spectrum. The result is a new standard in ferric 
tape, with wider dynamic range and less distortion 
than ever before. 

How does the UD-XL I compare then, with 
ordinary low -noise tapes? 

Sensitivity is higher by 2.5dB, and MOL 
performance by as much as 6dB. 

Yet, for all this UD-XL I requires no special bias 
or equalization. Simply set your tape selector as 

you normally would at the ferric position - but 
there the comparison ends. 

iñaxel(J 

UD-XL II TAPE, FORTHE CHROME POSITION (70us) 
UD-XL II tape is such a dramatic improvement 

on most other tape that can be used in this 
position, that comparison is really unfair. 

For example, if you're familiar with conven- 
tional chromium -dioxide tape, you'll know of the 
associated problems of poor output uniformity - 
plus low maximum output level and rather high 
distortion. 

UD-XL II tape offers you excellent MOL, 
sensitivity, and an output improvement of more 
than 2 dB over the entire frequency range. 

Maxell's unique 'Epitaxial' process gives you 
absolute sensitivity and stability, and no drop -out 
problems. What's more, the shells are moulded in 
diamond cut dies, and made to tolerances 5 times 
greater than the Philips standard. And, like all 
Maxell tapes,. UD-XL II has the 5 -second cleaning 
leader. 

In short, if you're recording in the chrome 
position, you can now achieve all the advantages - 
with none of the drawbacks. 

A prospect we think you'll find very exciting - 
even if the competition don't. 

- 

-.!maxell" 
simply excellent 

For details on all Maxell Recording Tape write to Maxell Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033 WT3/79 
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With the same clean, attractive styling and performance 
standards found throughout the range of Technics amplifiers, 
Technics tuners are the perfect companion. 
Shown above is the SU -8044 integrated DC amplifier and 
ST -8044 tuner. The amplifier delivers 38 watts per channel 
output - plenty of power for dynamic sound. 
Technics renowned waveform fidelity - the accurate 
reproduction of musical waveforms - has been achieved by 
eliminating coupling capacitors. The result is distortion -free 
amplification over a wide and flat frequency iange with total 
harmonic distortion a mere 0.02%. 

For a National Technics catalogue, please write to: 
. Technics Advisory Service, P.O. Box 278, Kensington, N.S.W. 2033 
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On the SU -8044 model highly accurate, easy -to -read FL 
(fluorescent) meters replace conventional needle -type 
meters for peak power indication. 
The matching ST -8044 AM/FM Stereo tuner features five 
LED's to indicate signal strength in a linear progression. 
When all are lit then the best possible reception has been 
achieved. You are then able to utilise the active servo lock 
to eliminate frequency drift. 
You can write to Technics Advisory Service for further facts 
and figures but the real test is listening ... at your nearest 
Technics dealer. 

Technics 
hi-fi T79.28 
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