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AFTER 500 PLAYS OUR HIGH FIDELITY 
TAPE STILL DELIVERS HIGH FIDELITY. 

__- 
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If your old favourites don't sound as good as they used to, the problem 
could be your recording tape. 

Some tapes show their age more than others. And when a tape ages 
prematurely, the music on it does too. 

What can happen is, the oxide particles that are bound onto tape 
loosen and fall off, taking some of your music with them. 

At Maxell, we've developed a binding process that helps to prevent 
this. When oxide particles are bound onto our tape, they stay put. And 
so does your music. 

So even after a Maxell recording is 500 plays old, you'll swear it's not 
a play over five. 

HAGEMEYER 

For further information on Maxell Tapes 
write to Maxell Advisory Service, 
P.O. Box 307, North Ryde, N.S.W. 2113 

; maxell 
6 simply excellent 
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NO DOUBT many of you have seen the recent 'advertising' campaign on television and 
in the general press - "have a go, Australia" - aimed at stirring up a bit of national 
entrepreneurial drive. Whether the campaign will have the desired effect or not would 
be hard to measure, but we wholeheartedly endorse the general sentiments. We're an 
Australian -owned, edited, printed and published magazine, and proud of it. One of our 
many roles is to bring the activities of electronics manufacturers, distributors, im- 
porters and retailers to your attention. We'd like to add to that-'Australian electronics 
manufacturers in particular'. Every week - no, every day! - we're deluged with press 
releases from a diverse range of electronics companies (and the word 'electronics' 
there is used in its loosest sense). Unfortunately, too few of these press releases are 
from Australian companies involved in electronics manufacturing. 

We've been taken to task recently by a number of readers who have written saying 
that we give little publicity to Australian firms. One letter, prompted by our September 
editorial, from a local manufacturer of sound equipment is published on page 87 of this 
issue. It echoes the sentiments of many letters we have received on the subject. 

There are several facets to the question, however. Firstly, we are unable to seek out 
items or stories on companies too often - there is just not enough time or manpower to 
do it. But we do make the effort and for us, it is well rewarded, judging from reader 
reaction. 

Secondly, so many local electronics companies don't promote themselves. It 

doesn't necessarily require hiring a PR firm or consultant -a first class idea if you are 
big enough to afford it - but a little effort can go a long way. There are a number of 
small technical writing agencies around who can assit. It's no use sitting back com- 
plaining that the media won't give you a go - it's up to you to " ... have a go". 

The ball's in your court. 

Roger Harrison 
Editor 
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COVER 
This month's cover features our star project - the 
Series 3000 compact Stereo hi-fi amplifier, and the 
LED soil moisture indicator. Composition and photo 
by Ivy Hansen. 

news 
NEWS DIGEST 8 
Australia's own communications satellite; All solid 
storage battery; Earth's magnetic field will flip over; 
Second Ceduna Earth station etc. 

PRINTOUT 91 
Compucolor II review; Findex portable micro- 
computer; New Vector systems; Sorcerer and 2650 
hints and programs etc. 

COMMUNICATIONS NEWS 152 
Review of Icom IC2A handheld transceiver; State of 
the Art contest results. 

SHORTWAVE LOGGINGS 155 
Singapore changes; Himalayan opportunities; 
Kampuchea in English. 

features 
tT 
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PINBALL WIZARDRY 
15 

Modem pinball machines are using increasingly 
sophisticated electronics to control deflectors, 
lamps, scoring, displays and sound effects. Read 
how microprocessors keep it all happening. 

THE SUPERCONDUCTING 
TRANSISTOR 23 
Superconducting materials oan be used to make 
junctions analogous top -n semiconductor junctions. 

RADIO DIRECTION FINDING 
WITH THE REALISTIC DX -160 58 
Make a simple modification to your DX -160 receiver, 
construct a loop antenna and you've got yourself a 
radio direction finder. This article shows how to go 
about it. 

POWER MOSFETS 114 
Mightier yet and mightier! MOSFETs used to be only 
low power devices, but now there are some that can 
handle 1000 V and 5 A. Read how they are made 
and how they can be used. 

CONTEST - WIN A 

MARUNI MICROPHONE 
AND A SET OF HEADPHONES 125 
You've got twenty chances to win a microphone and 
headphones worth $150 in this month's great 
contest. 

4 - November 1980 ETI 
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476: SERIES 3000 COMPACT 
STEREO HI-FI AMPLIFIER 26 
We think this ones a winner -a small stereo ampli- 
fier that delivers 20 W per channel with low 
distortion and costs less than $90 to build! 

255: ELECTRONIC THERMOMETER 38 
This local or remote indicating thermometer uses 
the new LM3911 tempOerature sensing IC. It's 
simple to construct and easy to read. 
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Soil Moisture 
Indicator 

247: SOIL MOISTURE INDICATOR 51 
If you don't have very green fingers, this rugged and 
reliable instrument will help you tell if your plants are 
thirsty or saturated. 

LAB NOTES - 
TRANSISTOR ARRAYS 67 
The excellent matching of transistors on integrated 
arrays makes them ideal for current mirrors, diffe- 
rential amps and a host of other circuits. This article 
discusses a typical array - the 3046/3056/3086. 

SHOPAROUND 83 

BOSE CONTEST WINNERS 106 
Find out who won the five Bose car stereos in our 
July contest - and where you went wrong in your 
own entry! 

sound 
SOUND NEWS 
Sony Biotracer tonearms; L & D 
loudspeakers; All -in -one sound centre. 

109 
budget 

AUDIOSOUND 
AM101 AM TUNER 138 
This Australian -made AM tuner easily outperforms 
most other AM units and even approaches FM 

reception quality. 

SOUNDOUT S400 
STEREO AMPLIFIER 146 
Lightweight, well designed and well protected, this 
200 W per channel sound reinforcement amplifier 
should be very appealing to professionals. 

general 
IDEAS FOR EXPERIMENTERS 78 
Solid state conversion for TD2OD RF Generator; 
'Computer music' simulator; Dummy car alarm. 

SHORT CIRCUITS 46 
Electronic odometer 

LETTERS 87 

IONOSPHERIC PREDICTIONS 157 

ELECTRONICS BOOKS FROM ETI 64 
Beginners' books, data books, circuit books etc. 

COMPUTER BOOKS OFFER -89 

PC BOARDS 129 

MINIMART 130 

KITS FOR PROJECTS 160 

ETI SERVICES 161 

DREGS 162 

next month 

MATROX VIDEO BOARDS 
REVIEWED 
Craig Barratt looks at two stackable S-100 video 
graphics boards, the ALT 256 and ALT 512, from 
Matrox - see what smart things you can do with 
them. 

HAVE YOU ALWAYS WANTED A 

REALLY GOOD HI-FI AMP ? 
Well this one should fill the bill. Forget about SID, 
TIM, THD and noise, David Tilbrook has designed a 

superb integrated amplifier featuring MOSFET 
power output devices and specs unrivalled in any 
similar amplifier, be it kit or commercially made. 

BUILD A pH METER 
This project Is straightforward and inexpensive. 
Using a locally made pH probe and featuring a 31 
digit LCD readout, It should have wide application. 
Keep your fish tank or swimming pool clean - 
balance the water's pH - use it in the school lab, 

etc, etc. 

COMING SOON I 

DISCRIMINATING METAL DETECTOR 
Gold fever returned to Australia when the 27kg 
Hand of Faith nugget was found by a couple using a 
metal detector back in October. Get amongst it with 
our 'quad mode' detector. This design features 
three T/R modes of operation plus VLF, variable 
ground balance control, variable discriminate 
control, pre -wound search head plus incredible 
penetration and sensitivity. 

Although these articles are in an advanced 
state of preparation, circumstances may 
affect the final content. However, we will 
make every attempt to include all features 
mentioned here. 
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Dick Smith 
ReSeaYch Y 

UR FAMILY AND 
WITH 

EDU C AT THIS INCREDIBLE 
BOO 

This book presents the first account of the 
'Kookaburra' -and the men who flew the 
plane. It describes the harsh conditions 
endured by the first aviators in their daring 
quests to break records over long 
distances, or to carry passengers and mail 
across the continent. 
This compelling account of great 
courage, daring and determination, 
gives a fascinating glimpse at the 
spirit of excitement which was 
evident in those pioneering days of 
Australia's aviation history. 
READ DETAILÉOF Till KOOKABURRA 

SEARCH FOR TH 

GOLD REEF 
IT HAS YET TO RE FOUND! 

ÇYES,pleasesendmearefund. Kookaburrá.IunderstandIcanreturn DICK SMITH ELECTRONICS in 14 days for afu`I refund. 

MAIL ORDER CENTRE 

P/cods 

cheque bankcard Signature 

AT NEWSAGENTS AND DICK SMITH STORES 

i 

Storyby PedY Davisa 

14 DAY TRIAL OFFER!!! 

INCLUDES MAPS 
& 

NEWSPAPER 
REPRODUCTIONS 

NEW 
OF THE TIME 
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OVER 
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PHOTOS 
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Won, 

MAKES A 
MAGNIFICENT 

CHRISTMAS GIFT! 

Name 

Address 
P.O. Box 321, North Ryde, NSW, 2113. Ph: (02) 888 3200. 

Bankcard No 

Payment by 

ALSO AVAILABLE 

Expiry date 
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DI S 
BARRATT LIGHTING IS PROUD TO ANNOUNCE ITS NEW RANGE OF DIMMER SYSTEMS - DESIGNED AND 
MANUFACTURED HERE IN AUSTRALIA. 

JANDS JL24/8 AND JL36/12 
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These new generation lighting control desks have been de- 
signed by Jands as cost-efficient, state of the art units - with 
features not previously available in standard dimmer desks. 

FEATURES (24 and 36 Channel Desks) 
2 presets and masters. 
Scenemasters with pin -matrix. 
Variable rate chaser over 3 scenemasters. 
Flash -to -full buttons on each channel and on each master. 
Ad -kill function allows instant kill when any one flash button 
is pressed. 
Masters on chaser, scenemasters and overall. 
Optional desk lamps. 

Talk back link. 
Parts bin and padded armrest. 

The Jands JL24/8 and JL36/12 offers a perfect package for most 
applications - BANDS, CABARET, THEATRE, SCHOOLS - 
anywhere accurate, fast and simple lighting control is needed. 

CEITEX DIMMER RACK 
d . . J'11,,Nvaak 
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After 4 years of research and development, Ceitex have re- 
leased a 12 channel dimmer rack, compatible with Jands and 
Strand dimmer desks. 
The Ceitex dimmer rack is a 12 x 2000 watt system, designed to 
run directly into 3 phase power at 30 amps per phase. 
Standard size allows rack mounting with the system quite 
happy to tour - being of very robust construction. 
FEATURES 

12 x 2000 watt channels. 
Front trimming access to set top level. 
Drives inductive loads (Hotspots, Rainlights etc). 
Advanced RF filtering - less buzz, pop and plop than any 
comparable system. 
Modular construction -3 x 4 way modules with easily remov- 
able triacs. 
Dimmer rack will interface with almost any desk currently 
available - self sensing interface. 

JANDS DESKS AND CEITEX RACKS - THE PERFECT COMBINATION. 

1981 STAGE LIGHTING COURSE 
Barratt Lighting is promoting an intensive stage lighting course, to be held on Saturday 17th and Sunday 18th January, 1981. The 
course will cover a broad spectrum of the Stage and Effects Lighting Industry. The cost is $25.00, including refreshments, notes, and a 

night out on the Saturday night. 
To enrol, or for further information, contact Barratt Lighting Pty. Ltd. 

Call your nearest Barratt Lighting agent for híre or sale of 
Australia's best range of stage lighting equipment. 

Not -all agents carry complete stocks at any one time - phone 
ahead first. In any case, our ex -Sydney despatch to our agents is 

super -fast. 

SYDNEY: Ceitex 2/33 College St, Gladesville (02) 896-2900 
WOLLONGONG: Trilogy Electronics 40 Princes Hwy, Fairy Meadow 

(042) 83-1219 
NEWCASTLE: Your Move Lighting 37a Beaumont St, Hamilton (049) 69-3560 
BRISBANE: Harvey Theatrical Lighting 21 Crosby Rd, Albion (07) 262:4622 
BRISBANE: Rave Light & Sound 95 Bridge Rd, Fortitude Valley (07) 52-3310 
GOLD COAST: Rave Audio Visual 2388 Gold Coast Hwy, Mermaid Beach 

(075) 38-3331 
MELBOURNE: CleariigM Shows 17 Alex Ave, Moorabbin (03) 553-1446 

MELBOURNE: Lighting Corporation 131 Brighton St, Richmond 
(03) 429-5122 

ADELAIDE: Hlwatt Lighting 37 Angus St, Nth Adelaide 5006 (08) 212-2033 

ADELAIDE: Optical Acoustics 22 Finnis St, Nth Adelaide 5006 (08) 267-2049 
ACT: Topstage Productions 8/14 Kembla St, Fyshwick ACT 2609 (062) 80-4694 
PERTH: Stagecraft 1142 Hay St, West Perth 6005 (09) 321-9363. 

PERTH: Kosmic Sound 1074 Albany Hwy, Bentley (09) 361-8981 
HOBART: Good Oil Sound 310 Liverpool St, Hobart (002) 23-5151 
Also available Australia -wide at Strand Rank Electronic outlets. 

Distributed nationally by 
BARRATT LIGHTING . 

140 Myrtle Street, Chippendale, NSW 2008. Telex AA25298 

NOW OPEN: New,One-Stop Lighting 
Shop Showroom. All products ex -stock. 

New Phone. No. (02) 698-8499 

ETI November 1980 - 7 



NEWS digest 
'Our' satellite gets go ahead 
Australia is to have her own communications satellite, 
which will also be able to broadcast TV and radio 
programmes direct to homesteads in isolated areas. 

The satellite, which will be 
launched towards the end of 
1984, is currently expected 
to cost around $250 million. 

Although it is well known that 
cost estimates for such large 
scale. projects tend to increase 
exponentially with time, we un- 
derstand the Government has 
no plans at present to organise a 
public lottery to raise the 
money! 

Because of the setbacks en- 
countered by both NASA's 
Space Shutt and the Euro - 

7.17, - -r3-- 

. 

pean Space Agency's Ariane 
rocket, it has not yet been 
possible to decide where and by 
whom the satellite will be 
launched. 

The satellite and its associ- 
ated earth stations, for which 
tenders will be invited at the end 
of October, will be owned and 
managed by the Overseas Tele- 
communications Commission 
(Australia). OTC are always 
keen to remind us that they are 
an entirely separate statutory 
body and are quite independent 
of Telecom. 

Y 

Automatic distortion analyser 
Level setting, tuning and nulling are performed 
matically by the latest THD analyser from Tektronix. 

The AA501 analyser, with its 
companion SG505 oscillator, is 
designed to cut measurement 
costs by reducing the amount of 
time spent ,by skilled operators 
in setting up equipment. An 
option allows measurement of 
intermodulation distortion as 
well, on signals conforming to 
SMPTE, DIN or CGIF standards. 
For easy readout there's a 314 
digit LED display that indicates 
distortion in dB or percentage 
terms. Signal input to the AA501 
is displayed in dB, dBm or volts 
and detector response is selec- 
table for true rrns or average. 

A special feature of the 
analyser section is a 'reference 

auto - 

memory' circuit to simplify 
measurements of gain/loss, fre- 
quency response and signal to 
noise ratios. 

The oscillator is said to be 
accurate to within 0.0003% over 
the whole audio range and to 
have a frequency response that 
varies no more than 0.1 dB 
from 10 Hz to 20 kHz. A step 
attenuator gives calibrated out- 
puts from +10 dBm to 
-60 dBm in 10 dB steps with 
variable attenuation in between. 

More information is available 
from Tektronix Australia Pty. 
Ltd., 80 Waterloo Road, North 
Ryde, NSW 2113. Phone 
(02)888-7066. 

TEMPERATURE C 

All 
,1 

TEMPERATURE "E 

Versatile digital panel meter 
The Amalgamated Instrument Co. recently released a 
versatile LCD digital panel meter that can be supplied to 
suit a variety of measurements -- from dc voltage to tem- 
perature, pressure etc. 

The panel meter is locally de- proportional control output 
signed and manufactured and The meter can be powered from 
can be obtained with a 12.5 mm either 12 Vdc or 240 Vac. Price 
or 19 mm high liquid crystal dis- for the basic unit (12 Vdc 
play. supply) is $160.50, the 240 Vac 

The meters shown in the model costs an extra 520. 
photograph here are configured Size is 96 mm wide by 48 mm 
to read temperature. high by 126 mm deep. 

As optional extras the instru- Details from AIC at P.O. Box 
ment can have recorder output, 305, Narrabeen NSW 2101. 
alarm relay contact closure or (02)452-2648. 

All solid battery 
Storage batteries with a capacity seven times that of lead/ 
acid types are being developed at The University of New 
South Wales. 

Dr Les Harris of the Depart- could never be used to power an 
ment of Physics is working to electric vehicle because it would 
perfect an all solid cell with not be capable of the high 
a lithium alloy anode and a discharge rates needed to 
cathode made of titanium disul- accelerate from a standing start. 
phide. The latter is known as Its most likely application is as a 
an intercalation compound be- storage battery for solar gene - 
cause it has microscopic pores rated electrical energy. 
in which ions can be trapped. 

The electrolyte will be lithium 
iodide in powder form. Complex 
physical and chemical interac- 
tions that take place when the 
compound is mixed with other 
electrolytic powders have en- 
able Dr Harris to increase its 
basic conductivity by five hun- 
dred times. 

Despite a predicted storage 
capacity of 200 watthours per 
kilogram, this kind of battery 

ERRATA 
In the ETI-475 AM Tuner, details of 
RFC 1 were left off the parts list. This 
is a Philips type VK200 and consists ' 
o1 a six -hole ferrite bead with 22 swg 
tinned copper wire passed through 
it five times. The bead is a type 
4312-020-31550 and Is commonly 
available. Also, in the antenna de- 
tails the copy beneath the antenna 
matching coil should read: "For use 
with small loops 6-8 turns" and "For 
use with large loops 2 turns". 

8 - November 1980 ETI 



Did you miss it? 
In last month's issue there 
was a loose insert which 
gave details of a new publi- 
cation called the "Australian 
Microcomputer Handbook". 

Produced by Computer Refe- 
rence Guide, the book contains 
detailed summaries of the 
extensive range of microcom- 
puters which are currently being 
sold in Australia. There are also 
eleven chapters on microcom- 
puters and microcomputer 
systems, which cover every- 
thing from the Architecture of 
the CPU to Word Processing, 
from Basic Programming to 
User Markets. The book sells 
for $22 including post and 
handling. 

If you missed the insert in 
your issue, you can obtain more 
details and an order form from 
Computer Reference Guide, 
Suite 204, 284 Victoria Avenue, 
Chatswood, NSW 2067. (02) 
411-2567. Mention ETI. 
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SOME COIL ! 

Technicians at the US Westinghouse Electric Corporation wind another layer of copper onto a large magnetic 
field coil for use in the Tokamak Fusion Test Reactor (TFTR) at Princeton University. Westinghouse is making 22 

coils for the fusion device. Each is wound with over 450 m of copper conductor weighing 11 200 kg, to a 3 m 

inside diameter and 41/4 m outside diameter. 
Princeton University's Plasma Physics Laboratory will use the coils as part of a scientific proof -of -principle 

experiment on the use of Tokamak devices for fusion power under the US Department of Energy's fusion energy 
programme. 

The water-cooled coils provide the magnetic field which serves as the primary containment for the plasma, 
which will reach temperatures near that of the sun -100 million T. The first coil will be shipped during 1980. 

Another new face at ETI 
Pictured here is William Fisher, ow new sub -editor. Actually 
he's been working for us since the end of May, but was too 
shy to have his photograph taken before. 

William, who came to Aus- 
tralia in November of last year, 
was born in the UK. In 1966 he 
was admitted to the London 
School of Economics to study 
philosophy but after a year there 
he decided that science was. 
much more attractive and 
moved to the University of 
Nottingham. He graduated in 
1971 with an honours degree in 
Physics and went to work as 

electron microscopy technician 
at the London School of 
Hygiene and Tropical Medicine. 

Two years later he said good- 
bye to the world of leprosy and 
amoebic dysentry and became 
a technical writer for the 
Foxboro instrumentation com- 
pany writing instruction 
manuals for industrial process 
control systems. In 1975 he be- 

+t" 

gan working for UK publishers 
Marshall Cavendish and stayed 
on their staff for two years, after 
which he became a freelance 
editor and scientific writer. 

The Earth's magnetic field will flip 
Recent satellite data suggests that the Earth's magnetic field 
will "flip over" soon (geologically speaking) - perhaps 1200 
years hence. 

Paleomagnetic evidence 
shows that the Earth's magnetic 
field flips over, the north and 
south magnetic poles exchang- 
ing position, at intervals ranging 
from 50 000 to one million 
years. 

It seems from geophysical 
studies of the remanent magne- 
tism in crustal rocks that the last 
reversal was about 700 000 
years ago. 

The coming flipover (or mag- 
netic flip-flop) is suggested from 
data gathered by Magsat, a 

small satellite that burned up in 
the atmosphere back in June. 
Analysis of the satellite's data 
has confirmed previous obser- 
vations that the strength of the 
Earth's magnetic field is slowly 
declining. According to Magsat, 

it's on the wane at about 1% per 
decade. 

If it continues to decline at the 
same rate (a big if) the field 
should reverse about 1200 
years from now. However, geo- 
physicists say that other factors 
could precipitate an earlier or 
later change. 

How a decline and reversal of 
our magnetic field would affect 
us ís an open question. Cer- 
tainly, it would influence the 
ionosphere and magneto- 
sphere greatly but what effects it 
would have on climate etc are 
open to speculation. 

Some theorists have linked 
previous field reversals to mass 
extinctions of fauna (dinosaurs 
etc), but there is little hard 
evidence. 

ETI November 1980 - 9 



HAVE YOU 
A CHRISTMAS 
GIFT PROBLEM? 
SOLVE IT BY GIVING A 
SCOPE PRODUCT FROM MAGRATHS. 
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MAGRATHS 

MYERS 

LONSDALE STREET 

DOWN -TOWN 
CAR PARK 

208 Little Lonsdale Street. Melbourne 3000 
Phone 863 3731 

IF YOU 
CAN'T VISIT 

MAGRATHS, THEY 
WILL POST IT TO YOU. 

IN THE HEART OF MELBOURNE 
FROM 

MORE SCOPE MAGRATHS 

SELECT THE HEAD & BASE TO SUIT YOUR NEEDS - 
SCOPE 

SCOPE 

STEP 

° hold it anywhere you want it - 
tilts turns and rotates to any position. 
SELF SELECTION CHART : 

315 
CIRCUIT 
BOARD 
HOLDER 

t 

$30.25 

STEP 

SELECTION OF HEADS 

- LOW 
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MINI SUPERSPEED 20-75 WATTS 
5 Second Heating $21.40 

MANUAL OPERATES FROM TEMPERATURE SCOPE TRANSFORMER 
CONTROL CODE : M.S. 

SUPERSPEED 150 WATTS 
5 Second Heating CODE : S.S. $19.31 

MANUAL 
TEMPERATURE OPERATES FROM 
CONTROL SCOPE TRANSFORMER 
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TRANSFORMER 

14' 240V/3.3V 
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CODE : TF 
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CODE : SR 3A $13.95 
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NEWS digest 

Dual polarisation for new 
earth station 
The second satellite earth station at Ceduna in South Au- 
stralia will be able to handle twice as much information as its 
sister station. 

This is because it is designed 
to interact with the next genera- 
tion of Intelsat communications 
satellites, which will be able to 
transmit and receive two diffe- 
rent signals simultaneously on 
the same frequency channel. 
This will be made possible by 
giving one signal a left-handed 
and the other signal a right- 
handed polarisation. 

Another innovation is the use 
of non -refrigerated low -noise 
amplfication of received signals. 
Instead of maintaining the 
whole amplifier in a cryogenic 
environment, thermal noise is 

reduced by cooling only the 
components of the front end by 
means of the Peltier effect This 

Fifty-six channel 
Stancil-Hoffman's latest voice 
up to 56 voice channels for mo 
reel of tape. 

The CRM 5600 uses a tape 
1100 metres long and 2.54 cm 
wide, running at the very low 
speed of 0.4 cm per second 
(one quarter the speed of an 
audio cassette deck). Band- 
width is 300 Hz to 3 kHz, which 
is adequate for recording 
speech intelligibly. 

Voice logging recorders are 
used to give accurate documen- 
tation of vocal communications 
in such areas as air traffic con- 
trol and military operations, 
where they may be essential for 
resolving disputes or tracing the 
cause of accidents. 

The tape of the CRM 5600 
may be run continuously or 
allowed to stop when all 

channels are silent, turning on 
again immediately and auto- 
matically as soon as any 
channel is opened again. One of 
the fifty-six tracks may be used 
to record a digital time signal so 
that an automatic search mode 
can search the whole day's tape 
in three minutes to locate a par- 
ticular time. 

is a thermoelectric phenome- 
non whereby a current flowing 
through the junction of two dis- 
similar metals will lower the 
junction's temperature. The 
cooling effect is only effective 
over a small volume but with 
miniaturised components this is 

not a problem. 
Unlike the original earth sta- 

tion at Ceduna (which will stay '):: 
fully operational), the new sta- 
tion does not have the elec- 
tronics mounted directly behind 
the dish. 

Instead, a beam waveguide 
fitted with some highly polished 
steel mirrors is used to convey 
signals between the equipment 
room and the antenna. 

3 
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voice logger OTC will track for ESA 

logging recorder can record 
re than 24 hours on a single 
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More information from the 
distributors, Rank Electronics 
Pty. Ltd., P.O. Box 632, 
Chatswood, NSW 2067. Phone 
(02)406-5666. 

The OTC's earth station complex at Carnarvon in West 
Australia will be used to track the European Space 
Agency's launch of two satellites next year. 

The meteorological satellite 
Meteosat 2 and the Indian com- 
munications satellite Apple will 
be launched into geostationary 
orbits next February, using the 
Ariane rocket. The project is still 
on schedule, despite the spec- 
tacular failure of the last Ariane 
launch on May 23 this year 
when thermal instability in the 
combustion chambers caused 
the rocket to explode and 
destroy its payload. 

By itself, Ariane does not have 

enough power to take satellites 
into geostationary orbits, so 

small 'apogee boost motors' are 
used to lift the payloads from 

elliptical transfer orbits. ESA is 

experiencing some technical 
problems in getting these 
motors ready in time for the 
launch and may have to swallow 
its pride and buy American 
equivalents instead. 

Except for the launch station 
itself at Kourou in French 
Guyana, the Camarvon earth 
station will be the only one in the 
world to provide tracking and 
monitoring facilities for both the 
satellites involved in the Febru- 
ary launch. OTC are now con- 
tracted to monitor the European 
Space Agency's launches for 
the next five years. 

Twelve into one does go ! 

Special combiners designed for the Australian Air Force 
enable common antenna working of twelve transmitters or 
receivers. 

Each channel is continuously 
tunable over the range of 225 to 
400 MH and the standard 
equipment allows frequency 
separations as little as 1%. With 
the use of an additional filter for 
each channel, this separation 

can be reduced to as little 

as 0.5%. 
Power rating is 250 watts 

average per channel and each 
module can be removed for 
maintenance without disabling 
the others. 
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VIEWS digest 
Technical writing service 
David Glover, previously Marketing Services Manager for 
the Dick Smith Group, has established Glover E Associ- 
ates: Technical Design Group - providing a complete 
design, writing and art service aimed specifically at 
manufacturers and importers of electronic products and 
their advertising agencies. 

"Our service takes over where 
an advertising agency leaves 
off' says Glover. "We've got the 
right balance of technical know- 
ledge and creative skill to make 
sure that brochures and point - 
of -sale material are both effec- 
tive in communicating technical 
information and are visually 
arresting and easily absorbed." 

"Too often otherwise good 
ads and brochures are spoilt by 
copy that's obviously been 
written by someone with no 
technical knowledge and is 
either hard to understand or 
simply misleading." 

With the increasingly wide 
range of technical products on 
the market it's become crucial 

for a product to be presented so 
that buyers can quickly under- 
stand and assess the product. 
Good promotional material is 
often enough to give one 
product an edge over its com- 
petition. 

Another of the Group's speci- 
alities is instruction manuals. 

"A good instruction or as- 
sembly manual can save a 

company a fortune in service 
calls and helps ensure repeat 
custom." 

For more information on the 
services of the Group, contact 
David Glover on (02) 449-7454 
or write to 17 Alma Street, 
Pymble 2073. (This is an un- 
edited press release - Ed.). 

SERVICE EZGINEER 
Sydney 

Our client is an Australian subsidiary of a major international 
company which specialises in the manufacture and distribution 
of high technology products. The Australian Company is 
seeking to appoint a Service Engineer to liaise with customers 
throughout NSW and service microprocessor based instru- 
mentation used in analytical chemistry. He will operate from 
a central Sydney location. 
QUALIFICATIONS AND EXPERIENCE: This is a senior 
position calling for a person who can direct and supervise the 
activities of other service engineers and who can communicate 
readily with customers. 
The person sought will possess tertiary qualifications in 
electronics and will have a working knowledge of modern 
microprocessor technology, spectroscopy and chroma- 
tography. 
The successful candidate will have an outgoing personality 
and be capable of working on his own. He will probably be 
between 25-35 years of age. 
CONDITIONS: An attractive salary will be negotiated. A 
company vehicle, superannuation and other benefits are 
also available. 
APPLICATIONS: May be made in complete confidence by 
telephoning (02) 27 2687 mentioning position NA 2257 or 
by writing to the address below: 
EXECUTIVE SELECTION DIVISION. 
JOHN P. YOUNG 
AND ASSOCIATES 
(N.S.W.) PTY. LTD. 
MANAGt.MF NT & Pt RSONNEL CONSULTANTS 
Caltex House. 167 Kent Street. Sydney. N.S.W. 2000. 
Branches throughout Australasia & London. New York 

`e 

Is this digital processing in automation ? ... Ed. 

Locally made instrument 
wins big contract 
A quarter million dollar contract to supply Telecom 
Australia with direct reading cable fault locators has been 
won by Melbourne -based manufacturer Aegis Pty. Ltd. 

The contract covers the 
supply of the CZ.8000 Direct 
Reading Cable Fault Locating 
instrument which is designed to 
locate shorts, crosses, earth 
faults etc in telephone cables. 

It can indicate faults at dis- 
tances up to 40 km with an 
accuracy of 0.5%, according to 
Aegis. 

Distance to the fault is indi- 
cated directly' in metres on a 
digital display.Compensation is 
provided in the instrument to 

account for variations in wire 
gauge and cable temperature. 
Reading accuracy is unaffected 
by fault resistances up to 1M5, 
say Aegis. 

Aegis won the contract 
against strong competition, in- 
cluding Hewlett Packard and 
3M. Aegis has been manufac- 
turing cable locating and fault 
finding equipment for over ten 
years and currently has three 
instruments under contract to 
Telecom. 

Electronic lightbulb 
to save power ? 
The General Electric Company of the U.S.A. has developed 
an electronic light bulb which the company says will 
generate as much light as a normal 150 W conventional 
bulb, but consumes only one-third of the power. 

Known as the Halarc bulb, the a 10 000 -unit test marketing of 
new lightbulb employs a radio the Halarc bulb. 
frequency generator to ionise Otherwise, the FCC regula - 
the gas within the bulb, tions would have required every 
generating an electric arc which bulb to be tested by the con - 
provides the light sumer or 'by General Electric 

As the RF starting circuit can once every three years to ensure 
give rise to interference the it was not creating RF inter - 
American FCC must give their ference and this was felt to be 
approval to the bulb before impractical. 
General Electric can embark on Brian Dance 
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archives the price breakthrough in 
performance business computers. 

Success in today's business world 
demands efficiency and financial accuracy. 
But the ever -increasing cost and comlexities 
of doing business are forcing you to find 
new ways to cut labour cost as well as gain 
tighter control over your business. 

The ARCHIVES BUSINESSCOMPUTER 
can give you the control you need to be 

successful, all in one economical desk-tpp 
cabinet. 

The ARCHIVES BUSINESS COMPUTER 
can do your daily business functions such 
as accounts receivables and payables, general 
ledger and inventory control. It can keep 
track of stock on hand, stock on order, and 

supplies to be ordered. As a Word Proc- 

essor the ARCHIVES BUSINESS COM- 
PUTER can do your correspondence, text 
editing of manuals. contracts and proposals. 
The ARCHIVES BUSINESS COMPUTER can 
do virtually any information handling or record 

keeping operation you are presently doing 
plus many desirable operations that cannot 
economically be performed by manual 
methods. 

The Archives disk storage can reduce 
entire filing cabinets to convenient 5'/4 inch 
disks and instantly retrieve any information 
that you may need when you need it. 

Sound incredible? The ARCHIVES BUS - 
NESS COMPUTER is that and morel 

It's a business assistant. One that never 
forgets, never loses reports, makes efficient 
use of its time and is completely trustworthy. 

The ARCHIVES BUSINESS COMPUTER 
is also easy to work with. So easy in fact, it's 
no more difficult to operate than any other 
office machine. While the ARCHIVES BUS- 
INESS COMPUTER is handling the extra 
work load, you can have more time to develop 
new business in the field. 

There is no question that the major 

area restricting your business growth is in 

the office. This is one place where employee 
efficiency is still in the dark ages -requiring 
the handling of paper, forms and files. What 
you really need is not the physical presence 
of obsolete forms and letters, but the 
information and data they contain. You need 

the Archives Business Computer. 

The Archives Business Computer offers 
you an economical way to individualised 
computing power. You can take it anywhere 
there's work to be done. Plug it in, turn it 
on, and it's working for you giving you 
instant access to the information you need. 

-----111.`u 

r 

FEATURES 
Z80 4MHz Processor 
64 K RAM Standard 
744K Bytes Storage (Standard) 
11,4 Megabytes Storage (Optional) 
12" Green Phosphor Monitor 
25 Lines x 80 Display 
CP/M Operating System 
Selectric Style Keyboard 
5100 Expansion Inbuilt 
Microprocessor Keyboard 
240 x 100 Graphics Format 
Numeric Keypad and Function Keys. 

OompulerLond° 
in melbouine 

Designedespecially for a small business 

or single department in a large company, 
the Archives Business Computer is a system 

you can understand and use with a high 

degree of efficiency without being a computer 
specialist. 

Incorporating quality and reliability the 
Archives Business Computer provides you 
with today's and tomorrow's best value in a 

computer system. The Archives Business 
Computer is a system to help your business 
grow. 

The Archives Business Computer is 

backed by competent and qualified technical 

supp'ort for both equipment maintenance 
and software aid as well as continuing 
personalised service. 

One of the best investments you can 
make in this inflationary economy is the 
Archives Business Computer. In fact, virtually 

every business enterprise can benefit in some 

practical way from business computing. 

A full scale demonstration of the Archives 

Business Computerwill help you draw positive 

conclusions about how your business can 
improve its cash flow, reduce costs and 
risks, improve customer service, increase 

sales, 'and improve your employee product- 
ivity. 

It's time to make a move for the future. 
It's time to contact Computerland 
Melbourne your Archives dealer. , 

555 Collins St. *Melbourne, Vic. *Australia 3000 Phone 62 5581 *62 6737 *Telex ÁA37007 

SOFTWARE 
Microsoft Fortran 

Microsoft Basic 
Microsoft Cobol 

General Ledger 
Stock Control 

Mail List 
CBasic 2 

Accounts Payable 
Accounts Receivable 

Property Management 
Word Processing System 
Microsoft Basic Compiler 

archives 



TOMORROW'S TECHNOLOGY 
IS IN OUR HANDS. 
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ONE PHONE CALL PUTS IT IN YOURS. 
Whatever you want inthe field of electronics, no doubt 
you want it to happen fast. 

That, quite simply, is what GES isall about. We have 
the range. And we have the names. 

No problem is too large or too small. (And 
the same applies to orders). 

k. We have world wide technical 
back-up, on-line stock control, 

AV" an in-house engineer who is only too 
happy to offer technical advice and 

fast service on indent orders. 
Team this with large stocks on major lines and twenty 
years of business experience and you have 
the quickest, most efficient dealer in ""- 
tomorrow's technology. GES. 

? Prime Agencies a 
Robinson Nugent Union Carbide w a ,41 

- Kemet Capacitors Rockwell - - 
- Microprocessors E.F. Johnson - 

Avantek Redpoint 43" 
Masterite Industries Harwin Engineers` 
E -Z Hook Berk-Tek Continental Specialties Electrolube 
Erg Lee Green Precision Instruments Mini -Circuits 
Piezo Technology Tecknit Transco Products Elu Elektro - 
Union GMBH Compas Microsystems OPCOA 

Components listing 
Microprocessors, Integrated Circuits 
I.C. Sockets - Production - MIL -SPEC Gold & Tin 
Ribbon Cable and Cable Connectors, Edge Connectors 
Kyna/Tefzel Wire 30 AWG, 26 AWG, 24 AWG, - 10 colours 
D.I.L. Switches colour coded. Keyswitches and Keyboards 

Spacers, Terminals -feedthrough-stand-offs 
Heatsinks PCB type and extrusion 
Capacitors - solid tantalum - tag tants - 

ceramic and film 
E -Z Hooks and Test Leads, Circuit Hardware 

Fuses and Fuse Holders 
Crystal Oscillators, Crystal Ovens, Crystals, Monolithic 
Crystal Filters LED. Displays 
Antennas - Microwave 
Amplifiers, Attenuators, Oscillators, Transistors 
Double Balance Mixers, Power Splitter Combines 
Frequency Doublers, R/F Transformers, Coxial 
Microwave Switches and 
Waveguide Switches 

EMI -RR Shielding material, 
L.C.D. Connectors 

439 2488 

< C 
General Electronic Services Pty. Ltd. 

99 Alexander Street, Crows Nest. NSW. 2065. 
GES/M1 irwA 
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Pinball wizardry 
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Ever wondered how a pinball machine works? This article 
takes you for a guided tour of these complex machines. 

Neil Dunn 
Until quite recently, that seductive 
demon the pinball machine rattled and 
clattered its way through a five year life 
span totally unaided by modern elec- 
tronic technology. Many of these 
vintage models are still in service today. 
With their innards exposed they re- 
semble an old fashioned telephone 
exchange - there are banks of relays, 
solenoid operated rotary switches and 
motor driven counters. All of this 
electro -mechanical gadgetry is usually 
powered by a single 28 V source. 

Alternating current is used for the 

solenoid array, which gives the high 
current relay contacts at least some 
chance of survival,, 

General illumination for the scenery 
and back glass is provided by 6.3 V 'dial 
lamps'. Bayonet cap mounted types are 
used for greater reliability. With any- 
thing up to 30 of these lamps used for 
general illumination and a similar 
number switched intermittently by re- 
lays, currents can easily reach 18 amps. 
It doesn't require much imagination to 
visualise the effect of a short on the 
tightly packed wiring loom if the light- 

Lao 

ing circuit is unprotected! 

Playing the game 
A brief review of the game will be help- 
ful at this point. The player starts by 
projecting a 24 mm steel ball to the top 
of a sloping playfield area. The fun 
really begins as the ball commences its 
short but eventful journey to the 
dreaded outhole at the bottom of the 
playfield. 

During its travel the ball will come 
into contact with various strategically 
placed obstacles. These fall into two 
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CPU 

4x 
ROM 

BUSS 

DATA 

256 -BIT 
RAM 

General block diagram of a modem 
microprocessor controlled pinball 
machine (or 'pintable'). The particular 
style or mode of play and point scoring 
sequences are stored on the ROM. 
Scoring data from the deflectors on the 
pintable are stored in RAM. The action of 
the deflectors and the display elec- 
tronics are driven from the group of PIAs, 
the whole under the management of the 
microprocessor (CPU). 

ADDRESS 
TO 
FURTHER 
PERIPHERALS 

PIA .-. SWITCH ' 

CONTROLLER 

PIA SOLENOID 
DRIVER 

PIA DISPLAY 
SYSTEM y 

PIA LAMP 
DRIVERS 

categories: passive deflectors, which 
are simply high quality rubber 0 -rings 
stretched around posts, and active de- 
flectors which, generally speaking, 
sense the presence of the ball by means 
of leaf switches and use solenoid power 
to increase its speed on some new, and 
usually quite random, trajectory. 

Every time the ball hits a deflector 
the player scores points - perhaps ten, 
perhaps ten thousand - which are 
accumulated in a mechanical counter. 
Simple logic circuits are usually incor- 
porated so that particular sequences of 
deflector impacts accumulate bonus 
points. If the score reaches a predeter- 
mined total, the player wins a free 
game. 

The player can try to hold the ball in 
play, and thereby gain points towards 
that elusive free game score, by con- 
trolling two or more `flipper' arms which 
are capable of diverting the ball from its 
downward path. 

To prevent anyone tilting the whole 
table to keep the ball in play, most 
pinball machines include one or more 
mercury or pendulum switches which 
make contact when the table is tilted 
more than a few degrees, actuating a 
relay which stops the game. 

Flippers 
These electro -mechanical devices have 
not been changed or adapted to elec- 
tronic control in even the newest 
generation of microprocessor driven 
pintables. The power required for this 
function is quite considerable. Most 
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Figure 2. Lighting displays can be driven In diffe- 
rent ways. This circuit employs a BCD -to -one -of - 
sixteen decoder driving an array of SCRs which 
control the lamps. 
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Figure 3. A lamp matrix for display lighting can be 
driven by a strobing system. The seven "column" 
lines are turned on sequentially (strobed) and in- 
dividual lamps or groups of lamps are selected by 
activating the "row" lines by returning them to the 
lamp supply ground via the 2N6122 (one per row 
line). Overcurrent protection Is provided by the 
SCR. 
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flipper. solenoids, which are linked to 
the flipper bar by connecting rod and 
crank pin, operate from about 24 V and 
draw starting currents around 10 amps. 

+24V 

FLIPPER 
COIL 

FLIPPER 
BUTTON 

o 
'END OF STROKE' 
SWITCH 

'FLIPPER 
ENABLE' 
RELAY 
CONTACTS 

Figure 1. The flippers are driven by a solenoid 
having two coils-one high impedance (Hl -Z), one 
low impedance (Lo -Z). 

Figure 1 shows a typical flipper cir- 
cuit. The `flipper enable' relays are 
closed when a coin is inserted in the slot. 
Note that in the rest state the 'end of 
stroke' switch is closed. This means that 
the higher impedance coil of the sole- 
noid is effectively shorted out. Pressing 
the flipper button causes a high current 
to flow in the Lo -Z coil which generates 

an intense magnetic field, operating the 
flipper. 

At the end of the flipper stroke a 
mechanical linkage opens the 'end of 
stroke' switch. This cuts off the low im- 
pedance coil and allows current to flow 
through the high impedance coil in- 
stead, which maintains a strong enough 
magnetic field to hold the flipper in 
position without drawing excessive 
power. 

Lighting 
The more modern machines, with their 
strobing light shows and spectacular 
artwork are much more inviting than 
their predecessors. There may easily be 
as many as 60 lamps, which are con- 
trolled or driven in one of two ways. 

The first alternative is to use indi- 
vidually driven transistors or SCRs. A 
typical circuit is shown in Figure 2. The 
SCRs or transistors (usually low power 
Darlington) are driven directly from 
TTL outputs or in some cases, CMOS 
running at 5 V. 

The second method is to form a matrix 
of seven strobe lines and eight return 
lines. Figure 3 illustrates this. The 
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eight strobe line drivers are turned on 
sequentially and only one is on at a 
time. A lamp anywhere in the matrix 
can be controlled simply by controlling 
the return line driver at the time the 
lamp's strobe line is active. All the re- 
turn lines may sometimes be switched 
in at the same time so that each strobe 
driver must be able to conduct eight 
times the current of each of the return 
line drivers, but only for 1/8th of the 
time. This strobing technique reduces 
power supply current. Because each 
lamp's duty cycle is only 1 in 8, a high 
voltage supply is needed to put a strong 
enough pulse through the filament to 
provide a satisfactory RMS power out- 
put. Overcurrent protection is usually 
provided in the return line drivers as 
short circuits in lamp holders would 
otherwise be disastrous! This arrange- 
ment will allow the system to withstand 
a permanent short circuit on any lamp 
circuit without any other lamp being 
affected. 

Data and strobe signals are usually 
provided directly by a microprocessor. 
As with all matrices of this type, iso- 
lating diodes are used on each lamp so 
that only one strobe line at a time will 
be active. Scanning speed is invariably 
high enough to eliminate flicker, so that 
all lamps may appear to be illuminated 
simultaneously. 

In the system using individual SCRs 
the data source 'is usually a CMOS 4 -to - 
16 line decoder/latch driving 15 lamps. 
Four of these are used, each one being 
accessed by the processor as a separate 
4 -bit output port. The disadvantage of 
this is that only four lamps can be on 
simultaneously. 

Microprocessors 
The most popular choice of CPU is the 
6800 series. Around 3-4 Kbytes is 
typical for ROM space and about 256 
bytes of RAM. At least part of this RAM ' 
is low power CMOS (usually 5101-L3) 
with battery backup from lithium or 
auto -recharging nickel cadmium cells. 
This special requirement is due to the 
accounting functions normally found in 
a pinball machine. Records are kept of 
the number of coins through each of the 
coin slots, the number of free games won 
and special scoring functions etc. All of 
this data must be maintained during 
the power off period. 

One point of interest with battery 
supported RAM is that the processor 
must be held in a reset state during 
power down. It is otherwise possible 
that RAM data could be corrupted as 
supply voltages fall. 

The chip enable input on the CMOS 
RAM is usually driven from the system 
reset line to ensure RAM validity. 
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Figure 4. Power-up/power-down reset circuitry 
ensures RAM validity at all times. 

The power-up/power-down reset cir- 
cuit shown in Figure 4 is typical. It 
relies for its operation on the voltage 
differential between input and output 
terminals of the +5 V regulator. When 
power is turned on, the voltage across 

Figure 6. The various solenoids used for the active 
PIA. Switch inputs for scoring and to activate the 
(see text and Figure 7 on page 20). 

DATA 
BUSS 

ADDRESS 
BUSS 

CONTROL 

+5V 

the filter capacitor Cl starts to rise, 
providing base current to Q2 via R3. Q2 
will therefore conduct and its Vce will 
be low, thereby providing reset to the 
system as the regulated 5 V supply 
rises. 

Note that Q1 is not conducting at this 
early stage because the zener voltage of 
ZD1 must first be overcome to provide 
base current to Ql. As the filter capaci- 
tor voltage rises still further and ZD1's 
voltage is eventually surpassed, Ql con- 
ducts and diverts the base current away 
from Q2. Hence Q2 stops conducting 
and the reset is removed (time 2 on the 
graph). Since the processor and clocks 
etc. have been capable of running since 
time 1 (when the voltage across Cl 
reaches 5 V), an effective power up reset 
has been produced. If power is removed 
the reverse process takes place as the 
filter capacitor discharges below seven 
volts and Q1 is turned off. 

The processor is not kept particularly 
busy, its major tasks being to scan and 
update the digit display and to scan the 
50 or so switches that may exist. During 
a game the processor is of course per- 
forming calculations on scores and 
making logical decisions as each play - 
field switch is engaged. 

Input/output functions are almost 
exclusively performed with 6820 PIAs. 

deflectors on the playfield are driven from a 
solenoid can be arranged in a variety of ways +5V 
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Again a matrix technique is used to 
oversee as many as 60 independent 
switches. The PIA provides 1 -in -8 
strobe pulses on one output port and 
senses any closed switch on the other 
output port. 

Displays 
Data to be displayed is generated by the 
processor and routed via another PIA. 
Displays can be 7 -segment LED, 
fluorescent, or planar neon gas dis- 
charge types. LEDs are least common 
because of their comparatively low light 
output. Neon displays operate from 
around 180-200 V using a regulated 
supply, while fluorescents run on about 
60 V. 

The cathodes of corresponding ele- 
ments of each digit in the display are 
connected in common to make seven 
separate cathode data lines. A CMOS 
4 -bit -to -7 -segment latched decoder 
feeds a constant current transistor 
driver in each of these lines with a 1 or a 
0, depending on which segments have to 
be lit to display a particular character. 
To see how the system works, let's 
suppose that the processor wants to dis- 
play the number 43210. First it sends 
signals to the decoder to make it gene- 
rate the segment codes for each of the 
five characters 4, 3, 2, 1, and 0 in turn 
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Figure 5. Typical circuitry used to drive a gas discharge (neon) 7 -segment display. The "display digit 

enable" lines are strobed sequentially and the 4 -bit -to -7 -segment decoder provides data for each 

numeral in the same sequence. This happens at a rate of 25 times per second and the eye does not detect 

any flicker. 

and repeat the sequence for as long as 
43210 is meant to be displayed. If all six 
anode lines (one for each digit in the 
display) were activated, the result 
would be that the numbers 44444, 
33333, 22222, 11111, and 00000 
appeared on the display successively. 
But the anode for each digit is program 
controlled by another signal from the 
processor to make sure that it is only 
raised to operating voltage when the 
correct segment code is being presented 
to the cathodes. A multiplexer scans all 
six anodes in turn with the result that 
the correct character is displayed in 
each location. If the scan rate is faster 
than 25 times a second the human eye 
does not detect any flicker and the 
number 43210 appears to be steadily 
displayed. 

Because of their high operating 
voltages, neon displays need high 
voltage driver transistors such as 

MPSA42s. Anode voltage is equal to the 
supply voltage in the 'on' state and 
about half this value in the 'off state. 
Cathodes are driven towards ground 
when they are 'on' and held at half 
supply voltage when 'off. This is done to 
stop possible arcing between cathodes 
and adjacent anodes. 

Fluorescent displays work at a lower 
voltage and are most commonly driven 
by integrated devices, their filaments 
being supplied with ac from a separate 
transformer secondary winding. 

Deflectors 
Obviously, the active deflectors are the 
only ones that present any control 
problems. 'Bumpers' and 'kicking 
rubbers' run at around 24 volts and 
draw three to five amps. Back emf from 
their solenoids at turn off is quenched 
by 1 A diodes mounted at the coil termi- 
nations. The driver transistors are 

1 I 24 

DISPLAY I I 

LATCH STROBE L 

typically BD647 or TIP120 Darlingtons. 
The 2 V Vce sat. of a Darlington would 
not permit continuous operation of 
these devices without considerable 
heatsinking, but since all these active 
deflectors are only intended for momen- 
tary operation, heatsinks are not used. 

There are two common methods of 
sensing/driving these devices. In the 
first, sense switches mounted on the de- 
vice are detected directly by the 
processor, which calculates the new 
score and selects the appropriate sole- 
noid driver, usually via a PIA and a 
4 -to -16 line decoder (74154). 

The alternative method is to use two 
sets of switches on the device. One set 
actuates a transistor switch (BD647 and 
gating), which provides solenoid power. 
The other switch, which is usually 
mechanically coupled to the solenoid 
plunger, provides the score input -to the 
processor. 

ETI November 1980 - 19 



.Sv 

CY7 

O arw 
VALID 
MEMORY ADDRESS 

O RESET 

Figure 7. A matrix switch sensing arrangement is 
provide scoring data to the microprocessor which 

Sound effects 
In general, the introduction of micro- 
processor control has had little effect on 
the electro -mechanical devices in pin- 
ball machines. Except in one area. 
Early 'electronic' machines still used 
chimes as an audible announcement of 
scores. Typically three tones were used, 
oñe each for 10 point, 100 point and 
1000 point scores. Inevitably electronics 
found its way into this domain. 

The first step was to replace the 
mechanical chimes with three 555 
timérs driving something like an 
LM380 audio power stage. Further de- 
velopments were the introduction of 
programmable counters and harmonic 
generation to add 'life' and flexibility to 
the system. Practically any frequency 
can be produced under program control 
with exponential fades and selectable 
harmonic content. 

This is one area in which there is no 
standard practice. Each manufacturer 
has gone his own way in choosing be- 
tween chips like the 76477 complex 
sound generator and a purely discrete 
system. In the more extravagant 
machines a complete microprocessor 
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sometimes used to activate detiector solenoids and 
then arranges the score display. 

system is used exclusively to produce 
the weird and wonderful sounds. A 6802 
processor, 512 bytes of ROM, a 6820 PIA 
and D/A converter allow enormous 
flexibility in sound generation and such 
a system is clearly the basis for the 
latest generation of'talking' machines. 

Prospects 
What can we expect in the future? Most 
of the design work just described is 
around three to five years old. It is 
commonly known that at least one of the 
major US manufacturers will be releas- 
ing new hardware in their machines 
shortly. One smaller maker has opted 
for the Z80 system, even though this 
application involves control rather than 
data manipulation. Support circuitry 
for the Z80 is similar to that for the 
6800. 

There are obvious advantages in 
adopting the 'one processor/one job' 
approach, particularly for something 
like the F8 series with 'on board' RAM 
and ROM. It would be risky to predict 
what form the next generation of pin- 
ball machine electronics will take. 
Considering that 'leisure time' elec- 

tronics is fast becoming a major part of 
the industry, we can expect to see some 
very sophisticated goodies inside the 
pintable before too long. 

About the author 
Neil Dunn began his electronics career as an 
apprentice mechanic in a small TV and radio re- 
pair shop. After completing his apprenticeship and 
passing the trade examinations he went to work in 
the electronics workshop of North Sydney Tech- 
nical College and soon afterwards became a 
teacher of radio and television with the Depart- 
ment of Technical Education, a post he occupied 
for six years, teaching Radio Trades courses at all 
levels. 

In 1973 he began working for Honeywell Infor- 
mation Systems as a technical instructor. There 
he became really involved in digital electronics for 
the first time, working on both hardware and soft- 
ware as a senior member of the technical support 
team. After four years or so he was itching to work 
on the actual design of microsystems, so when a 
vacancy arose at Electronic Control Systems of 
Chatswood, NSW he jumped in eagerly. The com- 
pany was then manufacturing terminals based on 
the 8080 MPU and Neil was directly involved in 
designing a 32K RAM board, keyboard and inter- 
faces for a typesetting terminal. 

In May 1979 he began working for MFS & JE 
Heron, designing a complete microcomputer 
system and associated electronics for a pinball 
machine, a position he occupied until March of this 
year. He is now a freelance designer and writer. 
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COMPUCOLOR II 
ex stock (Reviewed on P91 of this Issue) 
Features: up to 32K user RAM 

Eight colour display 32 lines of 64 
characters 5" Mini disk drive 40 
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MICROLINE 80 PRINTER 
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ter or graphics printing Plug com- 
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SPECIAL 
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TRS-80 ® is a registered trade mark of Tandy 
Electronics. 
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Semiconductor research brings us 
the "superconducting transistor" 

Researchers at the Argonne National Laboratory, in Illinois 

USA, have developed a special transistor that relies on the 
superconducting properties of semiconductors operated 
at very low temperatures. 

Brian Dance 

A VERY GREAT deal of research effort 
has been involved in the investigation 
of the behaviour of semiconductor 
junctions at very low temperatures. 
Now workers at the Argonne National 
Laboratory, Illinois, have developed an 
experimental superconducting tran- 
sistor. 

When it was discovered that an 
energy band gap exists in superconduc- 
tors, it was natural to ask how this 
energy band gap compares with the 
well-known energy gap in semiconduc- 
tor materials. In superconductors the 

CONTACTS 

MIDDLE 
FILM 

INSULATING 
SUBSTRATE - 

energy band gap is considerably 
smaller than in ordinary semiconductor 
devices, but this is probably not the 
most important difference. In the 
ground state no charge carriers have an 
energy large enough to lift them above 
the band gap; in semiconductors the 
material is a perfect insulator in the 
ground state, whereas in superconduc- 
tors it is a perfect electrical conductor 
and it is this difference which is so vital. 
The normal properties of semiconduc- 
tors due to the band gap are masked in 
superconductors by the phenomenon of 
zero resistance in these materials. 

OXIDISED 
SURFACES 

TOP FILM 

N BOTTOM 
FILM 

Figure 1. Basic construction of the 'superconducting transistor'. The top and bottom films are totally 

insulated where they overlap. 

A transistor 
The problems arising from the ex- 
tremely highly conductive ground state 
in superconductors can be overcome by 
using very thin insulating barriers 
between the elements of a supercon- 
ducting device. These techniques have 
resulted in the construction of a device 
which is a close analogue of the conven- 
tional semiconducting transistor. 

The new device is of great scientific 
interest from the theoretical point of 
view. Although the first device has a 
current gain of only four, workers at 
Argonne see no reason why similar de- 
vices with a current gain of about one 
hundred cannot be made using similar 
techniques. Although it is a little early 
to discuss applications for the super- 
conducting transistor, it seems probable 
that it will be used as an ultra -low noise 
amplifier in cryogenically cooled elec- 
tronic equipment. As the device will 
operate only at very low temperatures 
where superconductivity can exist, 
applications will be limited to research 
laboratories and to special industrial 
work where the problems associated 
with very low temperatures can be 
solved. 

In the superconducting transistor, the 
barriers must be thick enough to pre- 
vent the Cooper electron pairs (which 
are the current carriers in the ground 
state) from penetrating the insulating 
layer, but single electrons in the excited 
state must be able to penetrate easily 
through the barrier. It has been found 
that a barrier about 3nm in thickness is 
suitable and that such a barrier reduces 
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the tunnelling of Cooper pairs (the 
Josephson effect) to a . negligible 
amount. A junction between two super- 
conductors made in this way has certain 
similarities to a conventional semi- 
conductor junction. 

The superconducting transistor is a 
three terminal device constructed by 
stacking three thin films of aluminium 
on top of one another and oxidising the 
surfaces to form two insulating layers 
between the films. The structure is 
shown in Figure 1, the top and bottom 
films being totally insulated where they 
overlap. 

The upper oxide junction between the 
two top superconducting layers serves 
to break up the Cooper pairs and injects 
single higher energy electrons into the 
middle film. The second junction ampli- 
fies this current of injected electrons by 
a cyclic tunnelling process. The bottom 

IALUMINIUM 

JUNCTIONCOLLECTOR 
,, 

ALUMINIUM 
INJECTOR 
JUNCTION / /14 

ALUMINIUM 

layer is similar to the collector of a con- 
ventional transistor, the middle layer is 
like the base and the upper layer is like 
the emitter. 

The multiplication of charge carriers 
depends on two crucial effects. One of 
these is the tunnelling of the injected 
electron into the lower (collector) layer 
and the other is the subsequent combi- 
nation of this electron with a similar 
electron which has tunnelled through 
the barrier to form aCooper pair; this 
creates a new excited electron in the 
middle (base) film. The process is then 
repeated until it is eventually. termi- 
nated by energy dissipation after 
appreciable multiplication has taken 
place. 

The collector power supply provides 
the energy required to regenerate ex- 
cited charge carriers in the middle film 
and to keep the multiplication process 
occurring. The original signal creates 
the injected electrons. 

The transfer function of a supercon- 
ducting transistor is shown in Figure 2. 
This shows the injected current into the 
base region on the horizontal axis and 
the change in the collector current on 
the vertical axis. The four lines, in order 
of decreasing slope, are for tempera - 

Cutaway view of the junction showing the layered tures of 0.625K, 0.650K, 0.695K and 
arrangement. 0.703K, so although the lines are very 

COLLECTOR 
CURRENT 

INJECTED 
CURRENT 

160 

120 

80 

40 

0.625 K 

0.650K 

0.695K 

0.703K 

I 1 

40 80 
INJECTED CURRENT (µA) 

Figure 2. The transfer function of a super- 
conducting transistor. Note the linearity of the 
function. 

linear, the collector current is very tem- 
perature dependent. 

Readers requiring further informa- 
tion on this new device should refer to 
the paper by K.E. Gray 'The Supercon- 
ducting Transistor', Applied Physics 
Letters, Volume 32, part 6, pages 392 to 
395, 15th March 1978. 
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V550 50 MHz $1,795 
Professional quality oscilloscope with 
many unique usable features: 50 MHz 
Dual Trace, Third Trace Trigger View, 
1 mV/Div. Sensitivity, Delayed Sweep, 
X10 Sweep Magnification. Equivalent 
Oscilloscopes cost 100s of dollars 
more. Supplied under contract to the 
A.B.C. 

V302 30 MHz $955 
Dual Trace 30 MHz 1 mV Sensitivity 
per division. Built in delay line plus 
many other features. Ideal for general 
purpose, transceiver and TV service, 
and digital use. The only 30 MHz 1 mV 
oscilloscope available for less than 
$1,000. In use by the CSIRO. 

V152 15 MHz $595 
Dual Trace 15 MHz, 1 mV Sensitivity, 
XY operation, TV sync separator cir- 
cuit. Sweep times magnifier (10 times) 
Trace rotation Z Axis Input. Excel- Ill lent value for money. Supplied to 
many Government Departments and 
National TV Service Companies. 

Hitachi new generation oscilloscopes 
are unequalled for reliability, operat- 
ing ease, technical features and value 
for money. You can confidently buy 
HITACHI Test Instruments for year 
after year of trouble -free use. 
Prices + S/Tax 15%. Subject to change. FOT Sydney. 

HITACHI AVAILABLE FROM:- 
N.S.W. Radio Dispatch Service, 
David Reid Electronics, Standard 
Components, Emtronics. 
Vic. Radio Parts Group, Ellistronics, 
G.B. Telespares, Teleparts, David Reid 
Electronics, EOC Electronics. 
Old. Audiotronics, ECO Electronics, 
St. Lucia Electronics. 
S.A. Bee Jay Electronics. 
Tas. D. & I. Agencies Hobart, 
George Harvey Electric Launceston. 

Standard Components 
Pty. Ltd. ALL STATES" 

10 Hill St., Leichhardt N.S.W. 660-6066 
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SOLVE YOUR APPLICATION PROGRAMMING PROBLEMS WITH 

SELECTOR III - C2 $300 and 
SELECTOR IV $500 

running on our 64K, twin 8" floppy disk drive OPAL 1000 system with the CP/M 2.2 operating system. The 
OPAL 1000 can be expanded to grow with your database needs. Send $1.00 to join our mailing list and to 
receive your 72 page HARDWARE and 102 page SOFTWARE catalogue. 
SELECTOR III - C2 
Data -base processor to create and maintain multi key data bases. Its features include: 

On-line record definition Menu selected, interactive functions Stored record definitions Stored command 
selection, report and sort definitions On-line data entry, deletion and updating e Entry verification and editing 

Error detection and comments Up to 24 assigned keys per record Partial key recall Duplicate keys allowed 
(any number) Recall by key in ascending or descending order Recall by file sequence e Recall by relative record 
number Fast machine language key merge facility Build new key from existing file Rebuild key file if a system 
crash occurs Query by multiple Boolean selections Sort on up to 24 fields e Unlimited report combinations 

Formatted report generation e Grand -summary and control break sub -summaries Label printing User 
sub -program entry and exit points supplied Source is supplied (CBASIC 2). 
Program library included: 

Sales Activity Inventory e Accounts payable Accounts receivable Name & Address - Appointments - 
Events Client/Patient file e Check/Expense register Library. 

SELECTOR IV 
SELECTOR IV is a totally self-contained system providing complete data, procedural, query and report definition 
functions. It allows records to be managed on a one -for -one basis as well as in batch mode where several files can 
communicate with each other in a variety of ways. It uses the capabilities of an addressable terminal making the entry 
and editing of data smoothly efficient. 
The facets of SELECTOR IV which make it more functional than any other system in its price range include: 
Multiple Key fields. Of the up to 80 data fields each record can contain, any or all may be assigned to be "keys" so 
that records can be recalled, individually or consecutively, by the contents of those fields. Most systems either have 
no key capability, or a data file that must be re -sorted each time a new key is assigned. With SELECTOR IV, data 
records never have to be sorted. 
Batch, Multiple File Processing. Because of its multiple key capability, SELECTOR IV can process records from 
several different files at the same time. It can freely move information from one file to another. It can do it on a 

conditional basis depending on the content of data within any record. It can arithmetically process one field against 
another or a constant value, It can convert MANAGER to MANGR, delete redundant records, multiply the QUANTITY 
in a transaction file against the STOCK PRICE of inventory records, add the results to a Receivables file and update a 
Journal file, all as the result of a simple procedure definition that can be executed whenever needed. 
Data Definitions. Records can be structured just as you require. Files can be re -defined and converted as necessity 
dictates. SELECTOR IV is internationally flavored. It allows dates to be formatted according to any country's 
convention and can be very useful for geneological applications. 
Selection Utilities. SELECTOR IV allows records to be selected, in any order, according to the most definitive, 
compoundable criteria, either for reporting purposes, or to create uniquely defined new data bases. It can 
conditionally transform records to new formats and perform arithmetic procedures in the process. 
Reports. With two report generators at your disposal, your data can be made absolutely productive. Both allow 
inputs from several different files, with conditional and arithmetic processing. The first is oriented to reporting to you 
about your data, such as "for each salesperson, list Total sales, Commissions earned, Gross profits produced and 
products sold, for each department, for each month, in each city, for the third and fourth quarters". SELECTOR IV 

takes care of the formatting. You just specify what information you want. You can designate up to 80 actual and 
derived fields to be reported upon. 
The second report generator produces output in any form that you want. Anything from gumned labels, to dated, 
automatically sequentially numbered invoices, complete with text paragraphs can be produced on printed 
continuous forms of plain paper. 
Hard and Floppy Disk Oriented. SELECTOR IV is as at home on a 5 1/4" floppy disk as well as the OPAL 5-5. It will 
manage as many records as your operating system can handle. Files can communicate to each other from different 
"logical" devices. It runs under any 52k (or larger) CP/M (1.4x or 2.xx) compatible operating system and CBASIC 
version 2.05 or later. It requires -a 24 line by 80 column (or larger) cursor addressable terminal. 

JOHN F. ROSE 
COMPUTER SERVICES PTY. LTD. 

33-35 ATCHISON STREET, ST. LEONARDS, N.S.W. 2065 AUSTRALIA 
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Series 3000 
compact stereo amplifier 
Phil Wait 
"Small is beautiful" when you have a premium on space, 
but there's no need to sacrifice performance. This amp 
delivers 20 W/channel, has low distortion and costs less 
than $90! 

THE TREND, to living in 'compact' 
accommodation such as units, town 
houses and inner city terraces, has led 
to a demand for appropriately sized 
household goods and furniture - in- 
cluding hi-fi equipment. The major hi-fi 
manufacturers all leapt into this 
market last year, releasing various 
combinations of separate components 
and integrated arrangements generally 
tailored to a size to stack conveniently 

SPECIFICATIONS 

on a shelf or bench top and not take up 
precious space. 

This project is aimed at those readers 
who want something to fill that require- 
ment but want to 'roll their own' to save 
money or just to gain the satisfaction of 
having done it themselves. 

Apart from that, this project is ideal 
for the beginner with a little construc- 
tion experience who wants a 'meaty' 
project to tackle. This unit is quite 

simple to build as the majority of com- 
ponents are mounted on a single printed 
circuit board and the interwiring has 
been simplified with the use of 'ribbon' 
cable. 

Despite the low price, compared to 
other such projects around, this unit is 
not a 'cheap' amplifier. The perfor- 
mance is demonstrably better than 
similar amplifiers that cost a great deal 
more and it can be teamed with some of 

Power output 
25 W RMS, one channel driven 
20 W RMS, both channels driven 

Distortion (refer to graph) 
1kHz: 0.03% @ full power 

0.013%@ 12W RMS 
10 kHz: 0.08% @ full power 

Frequency response 
Phono: within 1 dB, RIAA 
Other inputs: within ±0.5 dB 
from 10 Hz to 20 kHz; -3 dB @ 40 kHz 

Hum 
Phono: -60 dB w.r.t. 10 mV input 
Other inputs: -70 dB w.r.t. 200 mV input 

Noise 
Phono: -80 dB w.r.t. 10 mV input 
Other inputs: -86 dB w.r.t. 200 mV input 
Tone controls (see text) 
Bass: ±lOdB@50Hz 
Treble: ± 10 dB @ 12 kHz 
Slew rate 
15 V/1.Ls 

Separation 
Phono: 46 dB 
Other inputs: 40 dB 
Sensitivity 
Phono: 2.5 mV for full output 
Other inputs: 200 mV for full output 
Tape output level 
200 mV 
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our previously published hi-fi projects 
to obtain quite a respectable hi-fi set up. 

The design 
Overall design is fairly conventional, 
except for the output stage, but we have 
paid attention to such details as transi- 
ent intermodulation and slew limiting 
distortion as well as keeping total har- 
monic distortion within acceptably low 
limits. 

The preamp stages employ common 
integrated circuits op -amps. The power 
amplifiers employ a differential input 
stage driving a complementary - 
symmetry class -B power stage. The 
output devices are TIP31C/TIP32C 
'flatpack' transistors arranged such 
that a simple heatsink can be mounted 
on the pc board - which can be seen in 
the internal photograph. A conven- 
tional transformer/bridge rectifier 
power supply is used and speaker anti - 
thump circuitry is provided too. 

The output stage of each channel is 
capable of delivering 25 watts (single 
channel) into an 8 ohm load. If you're 
building the amplifier as a Christmas 
present for your kids, in the interest of 
tranquillity, family relations and the 
sanity of the family cat(/dog/budgie/ 
goanna) the power output might seem 
15 - 20 watts too much. By the simple 
expedient of using a lower voltage 
transformer and changing a few resis- 
tors, the amp will. deliver only five 
watts(*). This also reduces the heatsink 
requirement and the overall price (as 
the transformer's less expensive). The 
two different types of transformer are 
given in the parts list. 

*Psst - kids. If the old fella has built you a five 
watt amp you can make it up to a 20 W/ch amp 
without much fuss. Read on. 
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Internal view of the completed project shows the general layout and obvious simplicity - almost 
everything's on the pc board. We haven't anything much to say about the external appearance as it speaks 
for itself! Scotchcal transfers for the front and rear panels will be available from suppliers - see 

Shoparound on p.83. 

When you turn an amplifier on or off, the amplifier is turned on. When the 
a loud thump may come from the 
speaker. This transient may have suf- 
ficient energy to destroy the speaker! It 
is caused by the supply line voltage 
rising (at switch -on) or falling (at 
switch -off) at different rates. This may 
cause the output to the speaker to swing 
wildly between the positive and nega- 
tive supply rails under the worst -case 
conditions - spectacular, but costly if 
your speakers can't handle it. Conse- 
quently, we have provided an anti - 
thump circuit which only connects the 
speakers after a short delay whenever 
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unit is turned off, the speakers are 
immediately disconnected, before the 
supply rails have a chance to fall 
appreciably. 

Construction 
We chose to assemble the amplifier in a 
Horwood instrument case measuring 
255 mm by 255 mm by 78 mm overall. 
These are supplied with black, vinyl 
covered steel top and side panels and 
plain aluminium front and rear panels. 
Handles are attached either side of the 
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This amplifier employs common IC op -amps in the 
phono and preamp stages driving a class -B power 
amplifier employing discrete circuitry. The power 
supply is conventional, employing a transformer 
and bridge rectifier with capacitor -input filters to 
derive positive and negative supply rails and in- 
corporating a speaker anti -thump circuit. 

The following description applies to one 
channel only as both channels are identical, ex- 
cept for component numbering. Components are 
numbers IC1, R1, Cl etc in one channel, IC101, 
R101, C101 etc in the other. Ganged controls are 
labelled SW1a, b or R V 1 a, b etc. 

PHONO STAGE 
The phono input, from a moving magnet turntable 
cartridge, is applied to the input of IC1, an LM301, 
via an R -C network (C1, R1) which provides a roll - 
off at subsonic frequencies. The feedback 
network for IC1 (R3, R4, RS, R6 and C4, C5) pro- 
vides the correct RIAA compensation. Output 
from this stage goes to the Source switch, SW1, 
via C7/R7. - 

Resistor R7 maintains the negative side of C7 at 
0 V to prevent speaker thump when operating the 
Source switch. The purpose of C6 is to reduce the 
gain of IC1 to unity at dc so that the do offset at its 
output is maintained at a low value. 

Capacitor C3 provides stability compensation 
for IC1. Resistor R2 and capacitor C2 provides RF 
interference immunity for the input of IC1. 

Overall gain of the phono amp is about 300 and 
Is designed to provide full power output with 
2.5 mV RMS input at 1 kHz. 

PREAMP-TONE CONTROL 
The Source Switch selects the various Inputs, 
applying them to the Volume Control, RV1, via the 
Tape Monitor Switch, SW2. 

Output from the Volume Control passes to the 
input of the preamp-tone control stage via CO. 
Conventional tone control circuitry around the 
feedback of IC1 provides boost and cut at 12 kHz 
for Treble and 50 Hz for Bass. However, unlike 
conventional controls we have only provided a 
range of +/- 10 dB for reasons explained in the 
text. 

General gain for this stage is around 10, and 
input sensitivity is 200 mV RMS for full power out - 

HOW IT WORKS - ETI 476 
put. The slew rate for this stage has been set at 
15 V/us so that it is slower than the power ampli- 
fier. This has been done by selecting the value of 
the compensation capacitor, C11 to limit the 
speed to that required. The R -C network formed by 
R15 and C12 provides additional slew rate limiting 
at the output of the tone control stage. This tech- 
nique avoids transient intermodulation distortion 
developing in the power amplifier. 

POWER AMPLIFIER 
Keen -eyed readers will recognise similarities be- 
tween this circuit and the ETI-452 Guitar Practice 
Amplifier (Jan 1980) and the ETI-453 General Pur- 
pose Amplifier Module (April 1980). There's no 
need to re -invent the wheel! 

Ten transistors are employed (01 to 010) in a 
discrete component design. Transistors 01 and 
02 form a differential input stage. 04 provides a 
constant current source for the input stage 
emitters, biased by R24 and LED1. 

Output from the preamp-tone control stage is 
applied to the Balance control, and thence to the 
input of the power amplifier stage via C13 to the 
base of 01. The collector of 01 is directly coupled 
to the base of 03, an emitter follower which is direct- 
ly coupled to the base of the pre -driver, 05. Diodes 
D1, D2 and D3 maintain about 1.8 V between the 
bases 01 07 and 08. Each of these transistors will 
drop about 0.6 V across their base -emitter junc- 
tions. This leavés a total of 0.6 V to be dropped 
across the two 27 ohm resistors R27 and R28. 
Since these are of equal value, each drops 0.3 V 
and holds this across the base -emitter junctions 
of Q9 and 010, the output transistors. As these 
two transistors require 0.6 V to be biased on, they 
will remain off until the applied signal raises the 
voltage on the bases above 0.6 V (with respect to 
0 V). Only a little more than 10 mA through R27 
and R28 will supply the extra 0.3 V to turn on the 
output transistors. 

Transistor 06 provides a constant current sink 
(or source, depending on your point of view) for 
the collector current of 05, increasing the gain of 
the drive stage, 05, and decreasing distortion. 
There Is approximately a one volt drop across R26 
(and incidentally, R19). 

Emitter ballast resistors are included in the out- 
put stage, these being resistors R29, 30 and R31, 
32. Their main purpose is to help prevent thermal 

runaway in this application and stabilise the gain 
of each output transistor. They play a secondary 
role as fuses in the event of a fault condition 
causing heavy conduction in the output devices. 
Hence, the text advises thesé resistors be 
mounted up off the pc board on their leads. 

Negative feedback is supplied by the potential 
divider formed by resistors R23 and R20. The 
capacitor C3 represents a short circuit to the 
common rail (0 V) for ac signals in the audio range. 
Gain of the stage across the audio range Is thus 
the ratio of R23 to R20, about 12 in this case. At 
very low frequencies the impedance of C3 in- 
creases, decreasing the gain of the power 
amplifier by increasing the amount of negative 
feedback. Capacitor C16 Increases the speed of 
the ac feedback at high frequencies. 

The base of 01 is tied to 0 V and as the whole 
amplifier is dc -coupled, the quiescent output vol- 
tage will be held to a value less than about 50 mV. 

Output from the power stage is taken via a set of 
contacts on the anti -thump relay and a 2 A fuse, 
for speaker protection. The R -C network R33 and 
C17 provides output phase !age compensation. 

The output stage devices -a TIP31C and com- 
plementary TIP32C - operate in pure class -B, the 
effects of crossover distortion being reduced by 
the feedback arrangements. These devices will 
deliver 25 W into an 8 ohm load. Only a modest 
heatsink is required as quiescent dissipation is 
low. The output devices are operated close to their 
SOAR limit under certain conditions, but no prob- 
lems should arise. Lower power output can be 
arranged by reducing the supply rail voltage (see 
text). 

POWER SUPPLY 
The 240 Vac mains input is applied to the primary 
of the power transformer via the power switch, 
SW3, which isolates both active and neutral leads. 
A 'spike' suppression capacitor (C26) is connec- 
ted on the mains input side of the power switch. 

The secondary of the mains transformer con- 
sists of two windings connected in series, the 
'centre tap' providing the 0 V return line. A bridge 
rectifier comprising diodes 04 to D7 provides 
positive and negative supply rails. The main 
supply rail voltages will depend on the trans- 
former chosen for the desired power output as per 
the text. 

Cl 
1µ 

R2 

C3 
4p7 

ONLY ONE CHANNEL IS SHOWN FOR SIMPLICITY 
SECOND CHANNEL NUMBERING IS PREFIXED 
BY 100 eg IC101, 10102, C101, C102 
RV1b SWlb etc. 
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Smoothing for each supply rail is provided by 
C20 and C21. Capacitors C22 and C23 reduce the 
supply rail impedances at high frequencies. The 
phono and preamp-tone control stages require 
+/- 12 Vdc supply rails and these are derived by 
conventional shunt zener regulators Involving 
R36, R37, ZD1 and ZD2. Capacitors C24 and C25 
provide bypassing for these supply rails. LED2 is a 

'power on' indicator. 

ANTI -THUMP 
The anti -thump circuit involves D8, 011, C18 and 
C19, R34 and R35 plus RL1. The object Is to isolate 
the speakers from the power amplifier until the 
supply rails have stabilised following switch on 
and to isolate the speakers once again when the 
amplifier is turned off, before the supply rails have 
decayed. 

The relay RL1 has two sets of contacts which 
are connected normally open. These contacts are 
in series with each channel's speaker output line, 
between the power output stage and the speaker 
protection fuse. 

At switch on, D8 rectifies one side of the 
transformer secondary, rapidly charging C18, 
establishing collector supply for 011 before the 
bridge rectifier smoothing capacitors have time to 
charge to a significant voltage. Until such time as 
C20 charges to 12 volts, 011 has no base bias and 
Is turned off. Thus, relay RL1 remains unoperated. 
As the voltage on C20 rises, capacitor C19 will 
charge via R35. When the voltage on C19 rises to 
about 12 V, 011 will turn on and RL1 will operate, 
connecting the speakers. The R -C network formed 
by R35/C19 provides a time delay such that -the 
voltage on C19 will only reach about 12 V atter the 
voltage across C20 has risen to the full supply 
voltage. The delay is several seconds. 

When the unit is switched off, C18 will rapidly 
discharge and the current through RL1 will drop 
below that required to hold it operated well before 
the supply smoothing capacitors (C20 and C21) 
discharge. 

Resistor R34 limits the current through the relay 
to a safe maximum value when Q11 Is on. Note that 
it Is not required if the lower voltage transformer is 
used. 
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Power supply and speaker anti -thump circuit. A transformer with a secondary rated at 20 - 0 - 20 V at 

1.5 A will provide 20 W per channel. For 5 W per channel operation, a 12 - o - 12 Vat 0.8 A transformer is 

required. In the latter case, reduce the values of R36 and R37 to 390 ohms each and short out R34. 
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front panel and these can be obtained in 
plain aluminium or black anodised. We 
made up a black Scotchcal label with 
white lettering (i.e: 'reverse') for the 
front panel and used brushed satin alú- 
minium knobs.The whole effect is quite 
attractive. 

The layout of the controls on the front 
panel is kept quite simple. There are 
only two toggle switches - power and 
tape monitor. A stereo/mono switch was 
thought unnecessary as it would add to 
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the cost and clutter up the simple front 
panel layout. They are rarely used these 
days in any rase. The rear panel holds 
the input and output connectors, power 
cord and an earth terminal for other 
equipment such as a turntable, 
headamp or whatever. 

We used an internally -mounted heat - 
sink for the four output stage devices, 
made from a sheet of 16 gauge alu- 
minium. This heatsink is the minimum 
recommended for 20W/channel opera - 
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tion. If you wish, the output transistors 
can be mounted on the rear panel, in the 
space above the speaker output termi- 
nals. Their leads may be connected to 
the pc board with hookup wire or ribbon 
cable in this case. 

You will notice from the internal 
photographs that the phono input con- 
nection 'to the pc board is made with 
shielded cable, but the other inputs are 
made via a length of 20 -wire ribbon or 
rainbow cable. This cable is wired in a 
signal -earth -signal -earth fashion so 
that each signal wire has an earth 
either side to provide some shielding. 
This we tried as an experiment and 
found it very successful. It simplifies the 
wiring enormously compared to using 
individual shielded cables. There was 
only a slight degradation in the cross- 
talk between channels and no increase 
in hum levels. 
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Construction is best commenced by 
loading the components on the pc board. 
The overlay photograph shows all the 
details. Insert the four link wires first. 
Note that a link should replace R34 if 
you intend using the lower voltage 
power transformer. This ensures that 
12 V appears across the anti -thump re- 
lay coil at the lower voltage, ensuring 
correct operation. 

Next mount all the resistors. Note 
that, if you're using the lower voltage 
power transformer, resistors R36 and 
R37 should be reduced to a value of 
390 ohms each. Resistors R27 to R32 
and R127 to R132 should be stood about 
4 - 5 mm above the board to protect the 
pc board in the unfortunate event of a 
fault in the driver or output stages 
causing overheating of these resistors. 

The capacitors can be mounted next. 
As usual, take care with the polarity of 

SP1 

FS1 

17 100n 

5 

the electrolytic and tantalum capaci- 
tors. The lead length on the low value 
ceramic capacitors C3, C11, C14 and 
C103, C111, C114 should be kept as 
short as possible. Mount them so that 
the body of the component is right down 
on the pc board. The mains transient 
suppression capacitor is mounted off the 
pc board, but this is discussed later. 

Now you can mount all the semicon- 
ductors, except the output transistors. 
Here too, take care with the orientation 
of the devices. The pinouts of the 
BD639s and BD640s do not have the 
base lead between the emitter and 
collector leads like most small signal 
transistors, so take care with these de- 
vices. Pay particular attention to the 
orientation of the diodes Dl to D3 and 
D101 to D103 as these set the voltages 
on the bases of the output transistors. If 
they are inserted the wrong way round 
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(or are open circuit for some reason) the 
output transistors won't last long, as we 
found out to our detriment! Apart from 
the disappointment, the smell is dread- 
ful! If in doubt, use a multimeter to 
check the diode. Remember that the 
positive lead of an ohmmeter has the 
internal battery negative connected to 
it. Thus, this lead will be connected to 
the cathode of the diode when the ohm- 
meter indicates a low resistance (i.e: 
diode conducting). . 

Mount the relay, fuse clips and fuses 
next. Some fuse clips are hard to solder 
so to prevent overheating the pc board, 
first file the plating off the edge of the 
pins on each clip before you attempt to 
solder them in. 

For all the external connections to the 
board we used pc board pins. They aren't 
essential, but they do make it consider- 
ably easier to wire the board to the other 
components. These pins are mounted at 
this stage. 

If you haven't already noticed, there 
are two pads on the board, just above 
IC2 and IC102, that appear to have no 
purpose. Circuit -wise, these pads are 
located at the input to the power stage of 
each channel and are marked A' and B' 
on the overlay photograph. By breaking 
the track between the points marked A' 

and A", and B' and B' , the preamp 
output and power amp input can be 
separated to provide connections for 
"preamp out - main in" sockets so that 
equipment such as a graphic equaliser 
may be used in conjunction with this 
unit. For those readers including this 
provision, the output impedance of any 
equipment used to drive the power 
stages of this unit should be between 4k 
and 10k. 

The output stage transistors are 
mounted on the board last of all. If you 
mount them as we have done, drill and 
bend up the aluminium heatsink first. 
The accompanying drawing gives all 
the details. The 'fin' mounts on top of the 
L piece and the two are held tightly to- 
gether with four nuts and bolts. Smear 
thermal compound between the two 
mating surfaces and insert the bolts 
with their heads on the side that will 
face the pc board. Make sure that the 
surface on which the transistors mount 
is both smooth and flat. Smooth the sur - 
COMPONENT 
PINOUTS 

FLAT ON SIDE Of 
k 

CASE OR SHORT 
LEAD. 

OR NOEL 
THIS THIS ENO 

TIP31. TIP22 
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face with emery paper if necessary. By 
the way, don't paint the heatsink. We 
painted ours to experiment with colour 
photographs inside the completed unit 
and found it adversely affected the 
thermal capacity of the heatsink. 

The transistors mounted on the heatsink 
assembly, ready to mount on the pc board. 

TANTALUM 
CAPACITOR 

RDOT 
BC547, BC548, BC549, BC557, BC558 

63E, IWO 

4-0 AA_,KKDIODE 
- - -BAND 

Resistors all 1/2 W, 5%, C9, 109 22n greencap 
R1,10,35,101 ....47k C10, 110 470p ceramic 
R110 47k C12, 112 220p ceramic 
R2, 27, 28, 102 . . . . 100R C14, 114 10p ceramic 
R127, 128 100R C15, 115 47u, 16V electrolytic 
R3, 103 1k5 C16, 116 33p ceramic 
R4, 7, 104, 107 . . . . 100k C17, 22, 23, 117 . 100n greencap 
R5, 105 1M C122, 123 100n greencap 
R6, 15, 106, 115 ... 4k7 C18, 19 47u, 35V electrolytic 
R8, 11, 108, 111 ...27k C20 4700u, 35V electrolytic 
R9, 13, 109, 113 ... 2k7 C24, 25 10u, 16V tantalum 
R12,24 2k2 C26 10n to 100n, 240VAC 
R112, 124 2k2 Rated capacitor (value 
R14, 114 220R not critical) 
R16, 23, 22k 
R116, 123 22k Semiconductors 
R17, 18 3k3 IC1,101 LM301 
R117, 118 3k3 IC2, 102 LM301 
R19, 119 470R 01, 2, 4, 6, 11 BC548, BC108, 
R20, 120, 38 1k8 0101, 102, 104, 106 BC548, BC108 
R21, 36, 37, 121 ... 1k 03, 5, 103, 105 . . . . BC558, BC 178 
R22, 122 10k 07, 0107 BC639 
R25, 26, 125 180R Q8, 108. BC640 
R126, 34 180R see text 09, 109 TIP31C 
R29-32 1R 010, 110 TIP32C 
R129-132 1R D1 - D3, D8 1N914, 1N4148 
R33, 133 1OR D101 - 103 1N914, 1N4148 

D4, 5, 6, 7 1N4001, A 14A or sim. 
ZD1, 2 
LED1, 101 

12V, 400mW zener diode 
red LED, TIL220R or sim. 

Capacitors LED2 green LED 
C1, 101 1u electro or tantalum TIL220G or sim. 
C2, 102 150p ceramic 
C3, 103, 11, 111 4p7 ceramic Potentiometers 
C4, 104 820p ceramic RV1 10k dual gang log. 
C5, 105 2n2 greencap RV2 100k dual gang lin. 
C6, 7, 8, 13, 106 ... 4u7, 16V electrolytic RV3 25k dual gang lin. 
C107, 108, 113 .... 4u7, 16V electrolytic RV4 10k single gang lin. 

Miscellaneous 
SW1 two pole, four position 

wafer switch 
SW2 DPDT miniature toggle 

switch 
SW3 DPST 240V rated 

miniature toggle switch 
SK1, 101 six RCA sockets on 

insulated panel 
SK2 set of spring contact 

speaker terminals on 
insulated panel 

T1 For 25 Watts output 
20 - 0 - 20V secondary at 
1.5 amps 
Ferguson type PF3993 
or similar 
For 5 Watts output 
12 - 0 - 12V secondary at 
800mA 
Ferguson type 
PL24/20VA or sim. 

FS1, 101 2 Amp, 3AG fuses with 
pc board 
mounting clips 

RL1 DPDT pc board mounting 
relay with 12 Volt coil, 
Takamisawa type 
VB 12 STAN or 
Pye 265/12/G2V 

ETI 476 pc board, heatsink (see text), black 
screw terminal for turntable earth connection, 
Horwood case type 93/10/V (255 mm wide x 

255 mm deep x 76 mm high), power cord and 
3 pin plug, four 12 mm pc board standoffs, 
clamping grommet for power cord, nuts, bolts, 
length 20 wire ribbon cable, length shielded 
cable. 
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INTER WIRING between the pc board and external components. 
Wire the earth connections exactly as shown to avoid hum 
loops and/or instability. EARTH 

MAINS INPUT 

BROWN BLUE 

O O 

O O 

T1 

YELLOW/GREEN 

SCI 

SC4 

C2 

SC3 

POWER 
SW3 

H 

BASS 

RV2 

CHASSIS EARTH POINT 

TERMINAL 

SPEAKERS 
C 

LEFT SK2 RIGHT 

LEFT 
SKI 

RIGHT 
SK101 

A 

aaame 
AC1. AC2 

SP1 

B 

C21 

A' A" 

G F 

TREBLE 
RV3 

11 

1 

13 

11111 
15 17 19 

7 5 3 1 

llil 
raid 

braid 

TAPE TAPE AUX2 AUX', TUNER PHONO 
OUT IN 

SP2 

C20 

HEATSINK 

B' B" 

BALANCE 
RV4 

. za 

T 

1 

Y W 

s braid braid 

VOLUME 
RVI 

DOTTED LUGS LOCATED ON UNDERSIDE OF POTENTIOMETER BODY 

U 

LEFT 

RIGHT 

PHONO TUNER AUX1 AUX2 TAPE 
IN 

o o 

o 
o 

o 

TAPE 
OUT 

SK1 

o 

o o 
o o 

SK101 

o o 

o 

EARTH 

Designed by 

Electronics Today International Magazine 

o 

SPEAKERS 
RIGHT LEFT 

SK2 

DANGER 240 volts ac Inside case 

o o 

V 

15 

SOURCE 
SW1 

11 
13 

15 
17 

19 

U 
z 

rc 

x 

U 

W 6 

SW1 POSITION 
FUNCTION 

LEFT RIGHT 

1 PHONO U T 

2 TUNER 1 19 

3 AUX 1 3 17 

4 AUX 2 5 15 - [TAPE OUT 9 11 - TAPE IN 7 13 

4 REAR PANEL 

Source and monitor tape 
switches wiring legend. 
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Mount the output transistors as 
shown in the accompanying diagram. 
Note that a mica or plastic washer and 
insulating bush must be used with each 
one. Smear a small amount of thermal 
compound on both sides of the mica or 
plastic washer before you mount and 
screw the bolts down firmly to get good 
thermal contact between the transistor 
body and the heatsink. 

Check that you have the transistors 
in the correct order and check also that 
there are no shorts between the collector 
pins and the heatsink. 

Before the heatsink/transistors as- 
sembly can be mounted, bolt a 25 mm 
standoff pillar on the pc board as indi- 
cated on the overlay photograph. This is 
to secure the heatsink and relieve stress 
on the transistor leads. 

Once you have the heatsink and out- 
put transistors all together, bring the 
assembly to the pc board and insert the 
leads of the transistors in the appropri- 
ate holes. A small pair of needle -nose 
pliers helps here. Push the transistor 
leads through the board such that they 
protrude about 2mm on the copper side 
of the board. Bolt the heatsink to the 
standoff and then solder the transistor 
leads. 

That completes the pc board 
assembly. 

Next step is the metalwork. If you 
have purchased a pre -drilled case, just 
check that all fits and there are no 
burrs. If you've purchased an undrilled 
case, first thing to do is to disassemble it 
and scribe the hole positions on the front 
and rear panels as per the metalwork 
drawings. If you're going to use a 
Scotchcal front panel, this may be used 
as a template for drilling with the added 
assurance that all will fit when the 
holes are drilled. Don't take the backing 
off the Scotchcal at this stage as once it 
is stuck down to anything, you can't re- 
move it without damaging the panel. 

Carefully drill and de -burr all the 
holes. Slots are cut in the rear panel to 
accommodate the strips of RCA input/ 
output connectors and the speaker 
connector strip. These can be cut using a 
`nibbling' tool, which requires a single 
hole to be drilled, or by drilling a 
succession of holes and filing the edges 
of the slot straight. 

With the front panel drilling com- 
pleted, the Scotchcal can be positioned 
and stuck down. Take care, making sure 
that it is properly aligned. With the 
Scotchcal in position, mount the front 
panel components, noting the poten- 
tiometers are slightly angled to ensure 
the centre of their range corresponds to 

75 

55 

palW eIsTSOO aanp011lap 
255 

37 

.1.111 

FRONT PANEL 

REAR PANEL 

HOLE SIZES 
A 10mm 
B 6mm 
C 4mm (TO SUIT LED BODY) 

ALL DIMENSIONS IN MILLIMETERS 
MATERIAL AS SUPPLIED 

HOLE SIZES MATERIAL AS SUPPLIED 
A 2.5mm DIA ALL DIMENSIONS IN MILLIMETERS 
B 8mm DIA 
C TO SUIT GROMMET ON POWER CORD. 

TRANSISTOR 

MICA WASHER 

HEATSINK 

INSULATOR BUSH 

BOLT. 

Assembling a tlatpack transistor to a heatsink. 

the centre of the knob pointer. The bass 
control faces upside down to the other 
controls so that its terminals face away 
from the power switch. Note that the 

and tape monitor toggle switches 
are sideways operating. 

Mount the rear panel components 
next, making sure there are no shorts 
between the terminals and the chassis. 

The bottom panel of the case needs to 
be drilled to suit the transformer 
mounting holes, mains terminal block 

110 

10 
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-+-- ' 
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70 
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H 70 
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AU. DIMENSIONS IN MILLIMETERS 
MATERIAL Ip ALLM. SKEET 
DRILL ALL DOTES 3mn DIA 
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and the pc board standoff mounts. With 
this done, assemble the case leaving the 
top panel off for the moment. Note that 
the handles mount over the Scotchcal on 
the front panel, and that the bottom and 
top plates of the case overlap the front 
panel, protecting its edge and improv- 
ing the overall appearance. 

The bottom panel is normally held in 
place by four self -tapping screws but, 
owing to the weight of the transformer, 
we used four small nuts and bolts. 

To protect the surface of whatever the 
equipment may stand on, we attached 
four 'stick -on' rubber feet to the bottom 
panel of the case. 

Mount the transformer and pc board 
as shown in the internal photograph. 
The transformer is mounted in the rear 
left hand corner, furthest away from the 
phono stages which are sensitive to hum 
pickup from its field. The pc board is 
held in place by four 12 mm plastic 
push -in standoff mounts. 

Now all the interconnecting wiring 
can be completed. The wiring diagram 
shows how this is done. Best place to 
start is with the ribbon cable between 
the function switch and the . input/ 
output RCA sockets. We also used 
ribbon cable to wire the potentiometers 
as it makes quite a neat job. 

The high level inputs are connected to 
the source switch via the ribbon cable in 
which each second wire is connected to 
earth at the input sockets. The earth 
wires are then cut off neatly near the 
source switch. A bit of care in installing 
the ribbon cable will make a big diffe- 
rence in appearance if not performance. 

10 V/division 

20 ms/division 
100 Hz square wave output 

10 V/division 

The two phono inputs are connected to 
their respective input sockets with 
shielded cable. Both shields are connec- 
ted to the pc board and their input 
socket. One of the shields is then ex- 
tended to the earths on the high level 
inputs, but not to the other phono input. 

Wire the earth wiring exactly as 
shown in the wiring diagram. The earth 
for the speakers is returned to the power 
supply end of the pc board and the earth 
for the inputs returns down one of the 
phono lead shields. The only connection 
to the chassis is made near the earth 
terminal on the rear panel, and this is 
returned to the earth connection ad- 
jacent to the power supply section on the 
pc board. 

Take care with the mains wiring. We 
used a clamp grommet to secure the 
cable where it enters the case and the 
wires are terminated at a two-way 
terminal block. The earth lead (green/ 
yellow) should be longer than the other 
two and secured to a solder lug mounted 
under a nut and bolt. The ac noise 
suppression capacitor mounts on this 
terminal block, on the side where the 
wiring leads to the power switch on the 
front panel. If your transformer comes 
with terminals, the suppression capaci- 
tor can be mounted there. All the 
240 Vac wiring is passed along the left 
hand side of the chassis. Use spaghetti 
sleeving or heatshrink tubing on the 
power switch wiring to protect the ex- 
posed connections. 

That just about finishes it. The only 
thing left to do is to carefully check your 
wiring and then give the unit a test run. 

10 V/division 

r7~Ir1rf 

1. 
50 Natdwtsron 

10 kHz square wave testing 

T 
0dB - 

signal 

2nd harmonic 

distortion 

nu 1 3rd harmonic 
-65 dB w / distortion 

75dB - 
nolte% 

90dB - 

0.5 ms/division 
1 kHz square wave testing 50 Hz 1k 25 35 20 kHZ 

With no inputs and no speakers connec- 
ted, turn the unit on. The LED on the 
front panel should light as should the 
two LEDs on the pc board. With a sensi- 
tive multimeter, check the voltage on 
the output terminals of each channel. 
You should read no more than 100 mV. 
Because the output stage operates in 
class -B there is no bias adjustment. 

If all is well, turn the unit off, connect 
loudspeakers and a turntable or tape 
deck and you're ready to rock! 

Trials 
We gave the unit a thorough trial, 
running it into 'odd' loads etc, running it 
heavily into clipping and conducting 
extensive listening tests. The accom- 
panying photographs taken from the 
oscilloscope in our lab show how the 
amplifier performs with square wave 
drive at different frequencies through- 
out the audio range plus one shot 
showing the amplifier's output when 
driven into clipping with a sine wave 
input. Performance of the unit is clearly 
very good. 

Just to convince ourselves, and you 
skeptics amongst the readers, we have 
also included a photograph taken from 
the screen of a Hewlett Packard model 
3580A spectrum analyser we have on 
loan from Tech -Rentals for some de- 
velopment work (you'll be seeing more 
about it in the months to come - keep 
reading!). As you can see, this amplifier 
has quite a creditable performance. 

For listening tests we used a pair of 
our Series 4000/2 three-way loud- 
speakers in an average sort of domestic 
environment with a Sansui turntable 
and Shure M91 cartridge. Overall 
sound is very clean, with well defined 
bass and crisp top end and it was ob- 
vious that any sonic 'faults' were not 
contributed by the amplifier. The unit 
drove the Series 4000/2 speakers effort- 
lessly to levels liable to raise neighbour 
complaints! 

We think you'll be as pleased with the 
Series 3000 Compact Stereo Amplifier 
as we are. 
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From ICOM, of course. Each of 
these brilliantly designed transceivers 
utilizes a special micro -computer 
equipped with ICOM designed 
programming to offer you features and 
operational flexibility you won't find 
elsewhere. Memory Scan allows you to 

monitor three different memory chan- 
nels. Program Scan scans continuously 
between two programmed frequencies. 
Scanning speed is adjustable. 

VICOM carries ICOM's compact all 
mode transceivers in configurations to 
cover 143.8.148.2MHz and 50-54MHz. 

(The 10551 D model will even provide 
100 watts on 6 metres!) 

All are backed with VICOM's 90 day 
warranty and technical/spares back- 
up. But of course, all this is the kind of 
quality and service you naturally expect 
when ICOM and VICOM get together. 

3 Highly intelligent ways 
to cover your transceiver needs 

at Vicom 

IC260A 2M. FM/SSB 
MOBILE: For mobile, DX, 
local calls and satellite work. 
Features dual VFO's, 
continuous tuning (LED 
readout), MOS FET's in RF 
and 1st mixer stages -plus 
Noise Blanker, CW Break-in, 
CW monitor, APC and much 
more. 10w output. 
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IC551 10w 50-54MHz 
FIXED OR PORTABLE: 
All of ICOM's best features 
including all mode capability, 
SSB, CW, AM and FM. Two 
VFO's, built-in 240 AC or DC 
power. Noiseblanker. Excellent 
spurious and intermodulation 
characteristics. 2 watts audio 
output. 

Vicom International Pty Ltd 
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IC251A 2M. ALL MODE 
FIXED OR PORTABLE: 
FM, USB, LSB and CW 
coverage makes this unit ideal 
for use in mobile, DX, local or 
satellite work. Features 
include continuous tuning, of 
course, with 7 LED readout, 
dual VFO's, built-in 240 AC 
and DC power. 1.5w audio 
output makes for easy 
listening even in noisy 
surroundings. 
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PARTS FOR 
NEW KITS 

M a bit yew went to braid it not hoed. the mu may he reelable nyw., 
Omsk to Did Snot Caliper or MI to your .cent Dick Soh sore. 

ELECTRONIC MUSIC GENERATOR (See EA November) 
Complete kit including instructions Cat K-3512512.50 
PCB only Cat H-838231.90 

TRAIN CONTROLLER (See EA November] 
PCB Cat H-838101.90 
All other components for this kit (including case) are normal stock lines" 

'3000' STEREO AMPLIFIER (See ETI November) 
PCB Cat H-363157.50 
All other Components for this project are normal stock lines. 

MOISTURE INDICATOR (Se: ETI November) 
PCB Cat H-8632 S1,90 
All other components for this project en normal stock lines. 

ACOUSTIC COUPLER (See EA September) 
Complete kit including metalwork. etc Cat K-3605 $75.00 
Punted Circuit Board only Cat 14-8380 S4.00 

EXPANDED SCALE AUTOMOTIVE VOLTMETER (See ETI Sept ) 
Printed Circuit Board Cat 14.8630 S1.50 
LM3914 IC Cat 2-6295 $4.25 
Choose round or rectangular. large or small LED. to sue your 
penicular application. 

CHASER (Sae EA Augual 
Compete kit including from panel Cat K-3145 069.50 
PCB only Cat H8379 $5.95 

NASA POWER CHOPPER (See EA August! 
Short form kit (WI compon.nt. b PCB) Cat K-3325 $18.50 
PCB only Cat H-8378 S3.00 

LEDS AND LADDERS GAME (See EA August) 
Complete kit ina ponied panel Cat K.3390 $15.75 
PCB only Cat H-8378 $3.00 

LED TACHO (me ETI Augural 
Short Form On (include. PCB components 
etc. but Cosa - build 11 Into your dash 
board) Cat K-3240 $24.50 

FAST NICAD CHARGER (See ETI August) 
PCB only Cat 14-8627 $3.00 
]All Omer components in 9es'111 are normal stock lines) 

GUITAR/PA PREAMP (See ETI August) 
Short form Mn PCB b components. no trans- 
former or case), Cat K-3035 S29.50 

300 WATT AMPLIFIER (See EA June) 
Printed Circuit Board only Cat H8376 $9.95 
(Most other components are normal stock lines). 

TV CRO ADAPTOR (Se. EA May) 
Complete Kit Cat K3060 $29.95 
Pnnted Circuit board Cat 14.8375 $3.75 

EA's NEW MUSIC GENERATOR 
rho k a Peet atto is for the tepee* O B. erpwvr.mr-k 
man e soy f*ecw IC wllida o p,e-Vopmmied »Oh Iwo 
poplar Toes A few win mnVoonts end a And Onset 
Ward mire to hit ward. It oleys a complete naredy - 
eroborg chords (not (tot a few bas as ode Ca) n k 

treaded M neneh a alarm appacaoorm wdr a tuner 
ampere, b mold be wd es a man d.,bel 

ONLY 

*125° 
Cis K-3512 

OPENING SOON AT 
AUBURN (R SW 

Yet ember new san wd we be 

opa:q b Swim/. Wemm &WO. 
RCM on Penmette Rd err the 

AaAm Mw, Ire Wat& you Nog 
pepas for he open date 

145 PARRAMATTA RD 
AUBURN. 

MAJOR DICK SMITH 
ATHERTON, OLD: Tableland Radio Service 
2 J.ck Street M.e. 112 017 

RAIRNSDALE VIC: Odyssey Electronic 
101 Nei. street. Pl..c 525 252 

1162(80, Vic: Summer Electronic 
15 Mitchell Sows Pe.. 431 977 
BLACKHEATH, NSW: Beedrlo Electronics 
121 Slane* Street Place $71 371 

DON'T FORGET: ONLY 9 WEEKS TO CHRISTMAS!!! 
Need a few ideas -for someone into electronics? Go no further than 
your nearest Dick Smith'store! 

IT'S CUTE! 
It's called a 'Culls Phone') 
You're probably seen phones like this ono is 
the movie. Here It is - is 
Austnkd 11 give push button 
dialling let number re -dial 
and folds down when rot in 

usa. Greet lot bed -side 
phone. etc. 
NOTE: Although this phone comecis 
directly to standard Australian telephone 
knee. oursn't regulations do not permrl 

them le be used lot this purpose 

' 
/C.%Gt K1179 

$6950 

XMAS IDEAS FOR THE KIDS! 

(44- 

THE DICK SMITH SOLDERER'S SPECIAL! 
' -A 1: 30W, 240 VOLT IRON i .N1 

4 A buoy, Inn Inn m. hobby.: 6.pinn r r ..P.n caul leer 

51.<1* 
ail Weft..« eemblr earl. Cal 0.1300 Neurally 69.76 

p 2: 250g ROIL SOLDER . 
ae 1 

81 
E<anomy pad, of popular 1.25mm .older .acme. to last roll ^ for meet', menu Oreille,. Cal N-1619. Normaly 61.95 roll 

AU. ITEMS 
AVAILABLE 

SEPARATELY 

SPACE INVADERS"!! 
WHY SPEND HUNDREDS OF DOLLARS PLAYING 
ARCADE MACHINES: RUT YOUR OWN! 

1245° 
Cat 41150 

Hand-held version of the 

poplar game Works 

just IAe the bag ores his 
derail cost a tonne to 

use' Arming micro- BLOCKBUSTER! a 
( 

computer 

-veld 

IecMrdspanogy $2995 mabn feud 

imam a react" 
A more elaborate Arson - and die one dal has a 
Won game Blodtuslrr Easy to ply. great soured 
effects ...Oh various optnns Ir make the goon even 
non cream Battery operated to they can rake 1 
anwMma Cat X-1152 

MORE THAN 
AN ORGAN 

Q 

$Z950 
ITS MICROCOMPUTER CONTROLLED! 
Wish IMs remarltlle Croan you tin net 
only ele]' runes you duns a in 
de compute« memory b, later elay- 
lescld dada also Ors 00 meth novenae* 
-rustle usa eosin leareg (a,,! Battey 
eeww.d. eaparfi gel ida Co X1151 

SPACE 
INVADERS 

AND 

TIME 
IT! 
STOP 
IT! 

13950 7) 

s 

Trot srperh new aged crystal stop weld/dock 
e lust the go for tedeya spmsmen whethe. 
you re raking part o silting on the sidelmo' 
Huge, easy to read digits gieng time to 1/100 

.cord. alto does lap time., etc. And when 
you're not using it as a stopwatch. Hs a h.Ny 
accurate clock' Incredible value: swede, 
modal sell for SIO0 and more' Cat 0-1041 

TOP VALUE 
MAINS IRON 

Dick's own 240V fully approved 
mane soldering iron. Supplied 
With free solder sample. greet 
value for hobberet b technician 

Tike. 25W rating COMPARE 
OTHERS AT 

$14 AND 
MOROI! 

3: SOLDERING STATION 
Our kncr.Wbly popular 33a-1 wood frith hold. PCB at env 

angle )roe end soldK Incredibly v.reetde res II weeder 
how you got oleos Intend df Co T-5700. Normally 519 50 

ALL THREE FOR ONLY $2990 
3 CHANNEL 

RADIO 
CONTROL 

Idea for plmes, boatt cars 

we etc. 3 channel..comes 
rank servos battery cas.. etc. 

drghal p open 

bone) control 
5.ch chamnal 

has 'offset' 
Xt.l controlled 

(chang.ble stall. 

Cat X1230 

199 
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10 LEVEL CHESS 

Car K-1255 

CHESS 
coMPu1ER MASTER 

You've scan Chaos games before, but this Is a reel baout! 
Biomes with ,hie one, reo get more the. lust 
omputK. you get the eke.. et ted! Theta right 

the heard, the mess the computer AND mein, 
le power .doter coos with Mi. 10 level chest 
¡. u computer, Its an Idea gift idea for anyone 

tnnr.eted ie dust Hem beginner to pond 
mater. Harry, limited stock. evadable. 

TERMS AVAILABLE TO APPROVED 
PERSONAL APPLICANTS ON AU. 
ITEMS PRICE $111 OR MORE - 

Ill '4"_° Tº}hi BANI(CARD! 

A isMHz DUAL BEAM CRO 
FOR ONLY 
$638? 
Yea the suo.rl Ni4<k, 1SMNe 
CRO afw. deer beam capability. 
high (Imy/drv) ..esiti.m: 
X -Y loo vacs retool.., 
2-011 input 105 .weap 
moppets, end five modes el 
vertical deflection opereti.I 
It's superb ewe el ends 
mashie. war ahead of it. 

TERMS AVAILABLE 
TO APPROVED APPLICANTS. 

NEW RANGE OF SOUND 
CARE EQUIPMENT 
JUST ARRIVED! 

You .eked tern: se here n iel Economy sound 
005o eeurpnben Out win do a moor pmfesuoi.d 
lob on yeller record* end caseen.. Something 
ter ernon. et bargain prod 
Cassette winder.. libels end reel 
lock. Ca C -7o66 $2.95 
Como. head care kill Cot C-7088 S2 95 
Cesse to Mod damagnnratr and 
<honing fluid Cat C7090 $4.50 
Delu.e record dower. Cat a-7092 $3.95 $975 Delm.e mood cleaning .,m ..a 

T-1300 tusk. Cat C-7094 54.95 

RE -SELLERS' Listed below are re -sellers who stock a la ge proportion of our range. However, we Cannot guarantee that they will 
h,we me/ o1 all of the stems. or al the same prices, as those edvettssed on these pages 

BERALOTON, Wk KB Elsctroeica B Marine T MT SANDIER. SA: Hutchess,n a Communications 
351 Male T.mce. Phs.. 212 175 - 5 Ehneth Streit Phone 765 404 

BOSFORO, NSW: Tomorrsr'8 Electronics a HI El MUSWEILBR00K, NSW. Silicon Chip Electronics 
SO William Street Plea. 247 246 Suite 3.1i Bridge Street Pao. 43 1096 

HOBART, TAS: Airo Electronics NAMBOUR, OLD: Nambour Electronic Shop , 
123e hitherto Str..t Plume 341 232 Shop 4, Lauren Moues, Au St. Pell 411 604 

Cat 0-1242 

WOTTA BARGAIN! 
Wan Pot bough a HUGE sldpmmt of thee 
incredibly poeokr push boron telephone dole ha 

cart fen dioeeed Om rip ow benfil er 
°id's lug* bulk krone pew.! 
5We o Woe.. be ray are 

tat Although thes* end. fn 
et/dully into newton! Auer 
shoe., (no miasma mewed) 
nn.rn ~hem as nor dew 
you to we Wean le en wrens 
Cat 0-1175 

NOW: $3950 

1.49§2 

BROKEN NILE NOW: Crystal TV a la 
ea Crystal Strew. Pee 5537 

COFFS NARBOUR, NSW: Cells Radially Electronic) 
3 Calf. Harleee Maze Pell Ave. Plaw 525 514 

DARWIN, NT: Kent Eleclrealce 
42 Steen Hodmer. M... 504 740 

FAIRY MEADOW, NOW: Trilogy Wholesale Elect. 
M huh. Hwy. Phna 531 211 

GEELON6, VIC: (bereft 
133 Maim Street Pte.. 17 527 

BUYING BY MAIL? 
ORDER VALUE: PAP 
55 Imrnnl to 59 99 51 00 
51000 to 52499 S200 
S25 00 to S49 99 $3 00 
550 00 to599 99 S4 00 

SIO0 or more S550 
NOTE Thosr chances apply to goods 5001 or 
post in Australia only tree end hulk, dam, 
cannot be sent he Pod 
If you pnfor, 00 will despatch your order by 
Como 90.d height to anywhere in Australia 
for only 5100 that's below whet it costs 
us. laree and bulky elem. are normally sent 
by Comet unless n spet' WMeeeerly lee 
by rail sr en rooear freight on delivery 1 

Dear Customers, 
0.5e often, the products we amts. are so 

popular they run out within a sew dey. Or 

unforseen crcumstences might hold up goods 

so that advertised lanes re not in the stores by 

la rime rho edv.1 .pgan Meese don't blame 

to store manager or staff they cannot solve a 

dock smke on the other side of the world. or 

din locate a shipment that has gone stray. 

Wh. see ere trying to say á that. 0 you're 

about to dote across town to pick up 1 

poticWr line eta Dick Smith Store, why rot 
give the store a ring lint (addresses and Owe 
numbers below) , , , 'just in case I Thanks 

Dick Smith and Stall 

KINGSTON, TAS: Kingston Electronic a Records 
Chanel Coen Nee* 216 502 

LAUNCESTON, TAS: Advanced Elscironlca 
5. 154 S.ad,et Phone 317 076 

USMORL NSW: Douro Electric 
Cm, Maseiln St b pn.aer Hwy. Phone 214 137 

MACKAY, PLO: Stevens E(Octrenlce 
42 Vote. Street eeeee 511 723 

MARTB0R000H, OLD: Keller Electronics 
211 Adelaide Strew Paper 214 559 

MORUYA NOW: Coastal Electronics 
43 yd<a. S Norte 742 545 

NEWCASTLE, NSW: Elaktron 2000 
551 Wharf flood Phone 2e. 844 ' 

MOVERS, NOW: Lyrebird EleCtron(C, 
50 Bern Street Phone 25 525 

ORANGE, NSW: MAW Electronics 
W McNamee@ Street Phone 621 411 

ROCKHAMPTON, OLD: Purely Electronics 
16 Eat Snow /hone 21 051 

SOUTHPORT, OED: Amateur's Paradise 
121 Nome Str.et /them 322 644 

SURFERS PARADISE OLD: Ming ElectronICO 
31011 Geld Coaot Hey. Pens 322 644 

TANWORTII, NSW' Sound Comporting' 
75 Brrbaea Street Ph.. 551 353 

TOO WOOM8A, OLD: Hunt. Electronics 
11 Ned Street Phone 321 344 

TRARALSON, VIC: Power'N'Sound 
15 freed.. Shen Phone 743 III 
VINCENT. OLD: Tropical TV 
249 fulhen Rohl Phone 711 421 

WAGES, NSW: Waage Wholesale Electronics 
62 renylk Street 

WALGETT. NSW: P.J. O'Brien Electronics 
82 Wee W.. Street Phone 243 

WINDSOR, NSW: Hawkesbury Electronic Centre 
I11 Georg. Street. Photo 773 411 

WODONES V1C: A a M Electran(C0 
75. Hulk Phone 244 585 

WHYAUA MORRIE SA: Mellor Enterprises 
Slop L Fsrsrthe Strew. Phone 454 714 

DICKSMIJTH ELECTRONICS 
MELaOURNE 

399 Lomdale Saw 
Ph (03) 67 9834 

RICHMOND 

656 Bridge Road 

Ph (03) 428 1814 

CHERMSIIE PERTH BURANDA 

166 Logan Road 

Ph (07) 391 8233 

842 Gympi. Road 

Ph (07) 59 6255 

414 Mum Suet 
Ph (09) 328 6944 

ADELAIDE 

60 Wnght Street 

Ph (08) 212 1962 

CANBERRA WOLLON60N8 

96 Gladstone Strew - 263 Kota Skeet 

Ph (062) 80 4944 P5 (042) 28 3800 
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h o to 30MHz loe cae variable Or 
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BU 

ten or more. 
RE mummer. 3 mutton el 

Ienetmty on AM.. if must bala Can't charge Nicads? 
and nay the 

be" 
mom ~Wile Problem solved! 

An .nywheer And yea. it h a dMgnel 

NICads are cheaper) 
Ifs a lea Nand sanea wM as la 

WOW? al felt tut 11 cs/ wok om prico 

Mews ñ te long rut e.y mw b dins 
á^J73 

This incred'ble new r.ceivr h.. 7 + 
Otee d Mown will atuw Pimp 

obsoletely everything the serious _ : >,-. I Nuns an dour No Macro nnwaw,. 

SWL could possibly mot dl -,`ael; r I'M' Mas (12V remede um ...or 
mod. reception (yes. raen FM - 
so you can use commoner. lot 

nenarafl newt down to ISOkHr 

titSe Do-it-yourself DON'T 
ASCH FOR %c 

ASS SSA REISTORS .. . 

04 04 ATO M i C B O M B Manufacturers ... Lab oratories ...Government 

11 0 Short form kith 
NI 

04r 
e You ked lot this ono the I .... ic doiayoursoll Atomic f.1 ' Bomb described in the October Electronics kapok.A gnat hit 

it parties: imagine the section you would y neat gr as night! 

Thin kit COMAS m capnn With the two storey building as nrcaird wan» - in the kit (unlonunnely. it won't fit En Me box. so we include a 

E! check' redeemable any real estate eg,et You specify the 

.,tt^gr tare wee you want to dwelt/debtire 

ARM 

'Me 

kit le complete to the last nut And bolt with the exception of 

IMmiPm uranium.. Howner, this should not be a problem. es the 

OSnattuctiee article give, lull instructions on how to go about 

stealing year own. 
No sell respecting terrorist should be without this kit Corn. to 

illk think of it if ell sell -respecting terrorists built themeless o 

bomb. there would be no self-reapecting terrorists left' 

NOTE: life eopecuecy of bomb constructors io inoadebly 

reduced drameticdly: like to a few hours or lead 
Cat K-3471 

ONLY'192004720° NO OU MUSTSOBTAINU YOUR OWN 

JUT 

NEW YAESU FRG -7700 WHY 
BUY BATTERIES? 

THEN THROW THEM AWAY! 

COMING SOON! 

D-2840 

DEJE IN STOCK 
EARLY DECEMBER 

WORTH WAITING FOR: 

JI 

05 $ Cat 13303 

Only 2 each a 

'f 

readout' And d has an opdanel 
Ns mar we Sed muge como ban a/ 

Amory unit for pnogramm.ng up 
46R nth ea mule melee Moor- wen i 

to 12 Shuman for instant real! 
e haremS.rWy deco1 m t Buds 
fo cadge Pug e lee ahem 

W 
et' twit ewer Care back a 15 toas e 

rd /eyes Mr ~WI C.t 

M-9518 

DONT BUY AN R-1000 
BEFORE YOU SEE THIS BEAUTY) 

RADIO COMMUNICATIONS RTefe ncee 
Stood men d t. mµ souye-err an two Nee to front the Radio Society 

ga Rob c"''''""-"`"" "e tone r< uv aA 0 of Great Britain 
Reborn by e. 8968. maca Pods ~AI two to be 

BETTER thin de ARR. Maude Start, wan 

eie atdrne tt gm duo* m tac O. 

A ceded esdr mfseee M tit MCA 

emmalms 

Vd I (480181 hod come (Cat. 8.2030) $24.50 
vd 2 (334,) herd °°ye (Gal- 8.2032) $ 19.50 

DON'T MISS OUP. 

STOCKS ARE 

WAITED? 

Reference books 
LOGIC -TTL DATA MANUAL 
Muge 765 pages crammed win data al poplar TTL-Npe ICI 
Wonky ola piece b awn experimenters 5 MObyiet, ofweee 
levy. Cat 8-4021 $0.50 

Analog Applications M.nu.l 
Ever wodersd More designen get their Mas horn, Wader ro 
more: 416 pages of knresbng rd useful apputwo b 
Spinets liner Integrated civets Cat 6-4071 56.00 

INCREDIBLE BARGAIN! 
Superseded Amateur 
Radio Handbooks 
WOW Wive mad..n incredible scoop 

mochas* el Amateur Radio Handbook. 
direct Ism the publisher. Thew are the 

1978 necear sha Ins of e Goas tear 

om.in were' vere eond cyan IGr 

nora ow lore;epee era: brie 
cheap to own the amama/.'kYl at 

a trey heroin d the current lined 

50 
tAr, 

$15 VALUE! Care.2217 
~ENVHURRY!LIMITED 

STOC '! 

I 
e \ 

95 5950 $1aRlla--. 

SNIP IT! 
araadob' Tle,, wneiabi, bps are 

deaf for de hobby's'. the hwnewde 

he student dal lab ... they et' Ito 
abun angling' Even Tinplate art 
Wiled Owhy NZ made sops 

we hest for yen. 100. 

$295 
Cot 1-4930 

perusing maths has never been 

so much hen! Before being able to 

take each shot with the laser gun 

at one of the dreaded Scums. the 

player has to teed me 'correct 

data MP de spaceships conquer 

Sound effects. with three levels 

of difficulty. Requires a 16K 

machine This program was wnnen 

by a NSW primary school teacher. 

Cat 0.3894 

departments ... Are you sick of paying 'through 

the nose' for high tolerance resistors? We've seen 

many people advertising them for as much es 35C 

each! If you need premium quality, 1% tolerance 
and unbeatable prices, you cannot go past our 
range of metal film resistors. 

They're only 6C each ONE OFF: 
even cheaper in bulk quantities! 
More of Dick's 
BONZA BULK BUY 

BARGAINS: BEWDY! 
How', this to.. b.tgeIr' e superbly mode 

4P0T Mes with 17 volt (1t5 ohm) sou at 

u half pore! Yea, hundred. of use. for 

the arrotnu,eal the hobbrut and the 

e,ponmentw. And for 10 or .. the 

s2 
price drops to prat 52.50 

c manor Cat 5.7000 

Un.lieoble onto P.eou. outlay 
Mamoru reefitereel rape et pre. 

1974 Adv.! Yes, 2400 le Mocetes 
tape on 7" reel in boa. I r .round 

173 ofI cunam price eg 5 
whit. stocks len 7u' 

Cat C-7404 

PRICES SLASHED 
ON DISKETTES 

Look al these incredible new low 

glees for quality 5Km dahenes' 

Bath tiles (kart and soh sectored) 

to suit most disk drives And the 

savings an even greater d you 

buy quantdyd Rues¡ stocks 

cannot last long at this ridiculous 

p'ce' 

1-10 S4.95 
10-100 $3.95 

100 up 53.500 

Hard Sectors* Cat 5.3505 
(Suit Micropobs doves) 

Soh Sectored Col 0.3510 
(Suit Donar dnve4 

HUGE SAVINGS ON 

FAST 4116 RAMS, 
TOO e . y 
Don't conned Into 

RAMS by 
1.0 

leading ads, Ours are guar aro ors 

anteed prime spec. 250nS 
4116 RAM' Ideal for almost 
all applications. And they're 
available either singly, or 
In 18K packs with upgrade 

eta for popular computers. 

Single 41113 RAMS. Cat 2-9310 
1BK I OL)8 x 4118) Cat X-1186 

oaa 10411.1.0001«f> 

$7.90 
$59.95 

* 
STILL AVAILABLE! THE ATARI VCS 
Dick Smith's Fun _ IS HERE! 
Fun Way into 
Electronics, Vol 1. 

VALUE PACK: 
The book and both 
kits (worth over $19) 

for only s175" 

oy5dee Computer 
System Cat X-1400 

Jun in case atomic bombs won't your scene. Coca has the rncred,by 

popular 'fun Wey into Ebaeramn.? (eel 1). together with both boto of pens .. 
Ina special value peck All rho eroier . in he Wet 1 .re bm.n opraiod 

INC BONUS 

*eh no .aldennp - so their. oomlr./ .n. fo..van site ,oungcn 
COMBAT CARTRIDGE 

bemner. If you're Iook, lot a dmnent Chnstma. turf idea ISO. is d 

FUN WAY TWO BOOK AND KITS 
NOW AVAILABLE ALSO: SEE OUR 
ADVERT ELSWHERE IN THIS ISSUE. 

HARD OF HEARING? 

512" 
NEW EDUCATIONAL SOFTWARE 

TAs cord be He answr a lellydve 

' englded Just connect de stetson cap to 

yea phone one (no etentul oonerctoonl 

and Osten it *41 ankh Monet you say 

no de twine as area as Ahrever a hind 
....."3"So 00 deal tor 'conference' MI.n % etc .-- 

Atodw middy Dub Smith exclusive .neon 

and post look at out low, bw pace. 

Cat 0-1174 

TO SUIT THE DICK SMITH SYSTEM 60 (ALSO RUNS ON TRSso) 
Learning Fun I: Learning Fun 2: teaming Fun 3: Alphabet 
Scurve Invaders. Hangman/Concentration. Countdown/Rhyme Time 

A unique program that combines Two programs which ere not Two computer Lens whorl am a 

bask maths 4MI nth the ever- only once* tun to play, but lot of tun and g'vi payers d any 

popular 'Space Invaders game alto help to increase familiarity age practice in selecting and man 

with words. Hangmen is the iodating wads Rhyme Time also 

computer version of the well. helps to imrea,e than shill in 

known word guessing game- speller and eoubAry. In Spuort 
complete whh graphics of the countdown random worth horna 

a 

getting hanged The kst must be arranged Apnabetuty 
words can be Ocoee by the in Me shonest possible time 

computer or by a second Rhyme Tme displays a list of 

player. Concentration is the unfinished dryness and the player 

computer .anion of the TV must type on the missing word 

quit gams, trying to guns ham the clues given in the rhyme 

mystery food word. Rectum. The pliers penman* correct is 

I6K machine. Cat 0.3696 dnpleyed INK. Cat X-3698 

(ON CASSETTE) EACH ONLY 5995 

COMPUTER HOTLINE .. . 
Having computer problems? Or perhaps you'd like to buy a computer but don't 

102J 
080 2002 

quite know which one you want? Phone our computer hotline, 9AM to 5PM Monday 
to Friday for friendly. helpful advice about computers. Note the special number: 

$Z69°° 
Tin o t e. vdeo compute everyone a takrg about Ile swede* 
Aran Video Compute System coI vetch much me than a TV game 

anpum to this omelette dew* accepts a *eye mumbo of pinny 

oadttoges to gal yon of bait he we troosrds of game 

retwa' Ant even mom mm an operand annum (etch Per ran 

buy at many large eeperbnmt stoma) the compute. can ACTUALLY BE 

PROGRAMMED IN -BASC COMPUTER LANGUAGE' 

As we sack as mud non Bout Moo eneenaewent computed 

AND YES -R HAS 'SPACE INVADERS'Ill 

WHY WASTE MONEY ON 'PENNY ARCADES'? 

CARTRIDGES CURRENTLY AVAILABLE' 

Yeso Chas 10-1464) S5995 Sma ,s'a v (X-14001 51998 

Neght Cruet (0.1413) 53995 bowleg (0-1409) 53995 

Crum Ata, (0-1405( 54995 Stray 'ace (0.1411) 53995 

SIN One, (0.1407) 53995 Bneakun (X-14111 53995 
Were batR(X-14081539.95 kdt 500 1X-1412( 55995 

°Maw (1614101 S39 95 P6P hoe d bought weld raaoe 

WOULD YOU LIKE TO 

WORK WITH US? 
Dick Smith Electronics is expanding - 
it you've been watching your local 
press you'll probably have noticed 
this already! 
Opening new stores requires new staff. 
Good staff. Electronics enthusiasts 
who can be trained to become pro- 
fessional sales people and managers. 
If you're talented and enthusiastic, 
we offer good wages and conditions. 
If you're above average, promotion 
can be very rapid. (One of our sales- 
men became general manager three 
years later!) 
No matter what area you live in, if 
you'd like to work with us, drop us a 
line. When we open a store in your 
area, we'll be in touch . . 

Send your application to: 
The Personnel Manager, 
Dick Smith Electronics Pty Ltd 
PO Box 321, 
North Ryde, NSW 2113 

DICK SMITH ELECTRONICS 
SYDNEY 

yys air 

!.1 
125 Yon Street 

Ph (011 290 3377 

BROADWAY 

818 George Sun' 
Ph (021 211 3777 

613 Princes Hwy 

Ph 102) 548 7744 

531 Pmwater Road 

Ph (02) 93 0441 

CHULLORA BORE HILL 

147 Hume 11.4 

Ph 102) 642 8921 

162 Poole Hwy 

Ph (021 439 5311 

PARRAMATTA 

30 Grose Street 

Ph )02) 683 1133 

MAIL ORDEN AND SERVICE CENTRES: 

Cr' lane Cove h Waterloo 

Rd, NAM Rya NSW 2113 

(Mondry to h:day. 
9AM to 5PM only) 

Ph 1021 884 3200 

SHOPS OPEN: 
9AM TO 5 30PM 
MON TO PRI. 
12 14006 SATURDAY 

)Brisbane 1b four earkerl 

139 
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Electronic temperature meter is 
easy to read and easy to build 
Jonathan Scott 
This handy little thermometer can be used for local or 
remote indication of temperatures. 
THIS TEMPERATURE meter project 
can stand alone or you can mount it in a 
desk top or even in the dash of your car if 
you don't mind cutting a hole for it. (If 
you've built all the ETI projects for 
motorists your dash must look like a 
piece of swiss cheese by now, so one 
more hole won't matter!) 

Why an electronic thermometer, you 
may ask ? What's wrong with the or- 
dinary mercury -in -glass type that's 
been with us for hundreds of years? It's 
hard to read, that's what. You have to go 
right up close to see the scale. And mer- 
cury thermometers are fragile, too. 

If you want to be able to read off 
temperature on a nice clear dial you 
need some kind of electric or electronic 

sensing element. There are several 
kinds of sensors you might use, in- 
cluding thermocouples; thermistors and 
diodes, all of which have their own 
advantages and drawbacks. 

We chose to use a temperature 
sensing IC, the LM3911, recently intro- 
duced by National Semiconductor. 
There's a more detailed description of it 
on page 40, but basically it relies on the 
well-known fact that a transistor's base - 
emitter voltage varies with tempera- 
ture - the warmer the transistor gets 
the greater the b -e voltage. 

Because the LM3911 chip includes its 
own amplifer, it's very easy to use it to 
drive a meter. Apart from the IC and the 
meter, the only components in this pro- 

ject are five resistors and a trimpot. By 
choosing different values of resistors, 
you can build this temperature meter so 
that it indicates any temperature range 
you choose as long as it's between 
-25°C and +85°C. 

We've specified resistor values to 
make the meter read from -10°C to 
+40°C, which should be fine for most 
locations, but in case you live some- 
where like Birdsville we've also given 
values for a temperature range of 
-10°C to +90°C. But you don't have 
to stick to the ranges we suggest. Oppo- 
site you'll find formulae for calculating 
the necessary resistance values for any 
temperature range. 

One more useful feature of this project 

38 - November 1980 -ETI 
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^R1^^ 
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HEAT 
FIN 
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LM3911 
(8 PIN DIP) 

RA 

2 + 

1 

RB1t 

1 RB 

RA1t 

RA2t 

RB2t 

R2 
4k7 

RV1 
500R 

_ TRIMPOT 

*R1 = 470R (1/4W or 1/2W) for 9.V operation; 1k8 for 12 V battery (11 -15 V) operation. 
¡See table below for resistor values to suit different meter ratings. 

HOW IT WORKS - ETI 255 

Almost all the functions take place inside the 

LM3911 chip. Pins 5 - 8 are thermally con- 
nected to an Internal temperature sensor 
circuit and transmit the external temperature 
from a small sheet of copper. The copper fin 
will generally be at air temperature. 

An internal voltage reference, connected be- 

tween pins 1 and 4, regulates the supply rail to 

6.8 volts for the chip and external circuitry. The 

dropping resistor R1 sets the current to about 

3.5 mA, maintaining about 1.2 mA to the IC and 

about 2.5 mA to the external circuit. It is 

desirable to keep the current Into the IC as low 
as possible to prevent excessive temperature 
rise in the chip giving rise to inaccurate 
readings. 

An Internal op -amp sinks current from pin 2 

In order to hold the voltage on pin 3 at a level 

which is linearly proportional to the tempera- 

ture on the sensing pins. The meter, Ml, 
monitors the current Into pin 2 giving a reading 

which Is directly proportional to temperature. 
The resistors RA and RB are calculated to give 
the required zero reading and full-scale tem- 

peratures. We have included a table with 

suitable values as well as formulae so you can 

roll yorr own. 
The meter reading is linear with temperature 

and Is calibrated to cover the desired range. 

The trimpot RV1, compensates for varia- 

tions between different ICs as well as 

compensating for temperature rise within the 
chip. 

SUGGESTED VALUES 

IC 

TOP VIEW 

IT 

Range (°C) Meter F.S.D. RAI RA2 RBI RB2 

Oto+100 
(note: 85 max.) 

100 µA 10k 6k8 27k 270k 

0 to +50 50 µA 10k 6k8 27k 270k 

-10 to +90 100 µA 8k2 8k2 27k 480k 

-10 to +40 50 µA 8k2 8k2 27k 480k 

-10 to+40 100µA 8k2 zero 82k 15k 

NOTE: maximum rated temperature is 85°C; minimum is -25°C. 

Other temperature ranges can be covered, within the specified limitations of the LM3911, 

the required range resistor values being calculated from these formulae: 

R1 - Vs - 6.9 

0.0035 

Vs = supply voltage 

= RAI + RA2 

1 

1 /RBI + 1 /RB2 

(2) 

Let Ti = To + 5 (4) 

using equation (4), calculate 'M' 

M T1 

685 
(5) 

where TO = zero scale reading in °K 

and T (°C) = T(°K) - 273 (6) 

104 
then Rs = M.s 

. . . . (7) 

(3) and RA = 
104 

s(1 -M) 

where s = meter sensitivity in µA/°C 

(For example; if you choose a 100 µA meter 

and wish to cover a range of 50°C, then 

s = 21.4A/°C) 
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Full size artwork for meter scale covering -10°C to +90°C. Note that the limit for the 
LM3911 is +85°C. 

THE LM3911 HOW IT WORKS 

The LM3911 is a highly accurate tem- 
perature measurement IC for use over a 
-25°C to +85°C temperature range. 
Fabricated on a single chip it includes a 
temperature sensor (pins 5- 8), stable 
voltage reference (pins 1 and 4) and an 
operational amplifier. 

The output voltage on pin 2 is directly 
proportional to temperature in degrees 
Kelvin having a sensitivity of 10mV/°K. 
By using the appropriate external resis- 
tors with the internal op -amp, any 
temperature range can be selected. 

An active shunt regulator across the 
supply pins provides a stable 6.8 volt 
reference for the sensing circuitry, and 
allows the use of any supply voltage 
with the correct dropping resistor. our°ur 

The input bias current is low and rela- 
tively constant with temperature to 
ensure high accuracy when a high 
source impedance is used. The output 
pin can be returned to a supply up to 
35 volts to allow the circuit to drive 
lamps or relays. , 

The temperature sensing element 
uses the difference in base -emitter vol- 
tages of two transistors operating at 
different current densities. Since this 
output depends only on transistor 
matching, very good stability and relia- 
bility can be obtained. 

The op -amp can either be connected 
as an amplifier to give a linear 
temperature/voltage output or as a r5V -15V 
comparator to switch the output at a R, A.) rRo 

rooA 
preset temperature. Therefore, the °°' oor IT, -T,1 

ZERO 

device can be used either as a measur- o"r°", u" » ", ov .S1,MN. 
ing instrument or as a temperature """°"°"'°"""°'°""" -'Ss 
controller. The 0.01 in the above equation is in units of V/°l< or V/°C and is a result of 

The output can be calibrated for the bask 0.01 vrk sensitivity of the transducer 

degrees Celsius, Fahrenheit or Kelvin. 

Ur 

5155 

Internal block diagram of the LM3911. 

R2 
rSOA 

Two LM3911s can be configured as a differential thermometer. 

is that the meter doesn't need to be 
closely connected to the IC and the rest 
of the circuitry. You could, for exámple, 
have the electronics outside the house 
and the meter inside, so you could find 
out how cold it is outside without having 
to open the door and get chilled. Or less 
frivolously, suppose you're trying to 
grow exotic plants in a controlled tem- 
perature hothouse, you could use our 
project as a remote indicating ther- 
mometer to keep a check on their 
environment. 

Construction 
The entire circuit, including the heat 
fin, is assembled on a small pc board 
which is then mounted onto the rear of a 
moving coil meter. Connection to the 
meter is made by large copper pads on 
the pc board which can accommodate a 
variety of meters with different termi- 
nal sizes and spacings. 

The thermometer can be mounted in a 
small plastic box, fitted into a car dash 
or perhaps built into a neat, desk -top 
unit for the 'shack'. Whichever you 
choose, be sure to leave a large enough 
hole in the box to allow free air flow 
across the heat fin so the meter reads 
the room air temperature and not that 
inside the bbx. If a remote reading unit 
is required the pc board can be mounted 
away from the meter. 

The first job is to drill the holes into 
the pc board to suit the type of meter you 
have. Next fit all the components as 
shown in the overlay, taking care with 
the orientation of the IC and the po- 
larity of the battery or power supply 
connections. The value of R1 is different 
depending on whether the unit is ope- 
rated from a 9 V supply (battery or 
plugpack) or a 12 V supply (vehicle 
battery or plugpack). Values are be- 
neath the circuit. The values of RA and 
Re are selected from the table for the 
required temperature range and meter 
used. Note that RA consists of two resis- 
tors in series (RAI and RA2), while Rs 
consists of two resistors in parallel (RBI 
and Rs2) Either 2% tolerance or selec- 
ted 5% tolerance metal film resistors 
should be used for the sake of accuracy. 

Power from a plugpack is applied 
through a shorting type socket so the 
unit can be battery operated when the 
plugpack lead is removed. 

The 50 mm by 20 mm heat fin is cut 
from a small piece of 0.25 mm thick 
copper shim. Solder it to the pc board 
track connected to pins 5 - 8 of the IC 
(see overlay photo). A larger size fin 
may be used, but we found this one 
works nicely. In fact, the circuit will 
work well without any heat fin, but has 
a longer response time. Make sure the 
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Copper sheet connected 
to pins 5-8 of IC1 
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Rear view of the instrument showing general 
assembly. You may prefer to use a rechargeable 
NiCad type, rather than the dry battery shown, for 
battery operation of the unit. 

fin is not touching any other part of the 
circuit. 

Finally, fit the meter after cleaning 
the meter pads on the pc board. The 
spring washer supplied with the meter 
should be assembled on the copper side 
of the board so it digs into the surface of 
the copper for good contact. If this is not 
done the meter connections may become 
a high resistance when the copper tar- 
nishes after use. 

PARTS LIST - ETI 255 

IC1 LM3911 N 

R1 470R or 1k8 

RA1 See table 
RB1 
RA2 
RB2 
R2 4k7 
All resistors should be 2% or selected 5%, 1/4W or 

1/2W metal film types. 
RV1 500R miniature vertical 

mounting trimpot 
M1 50 or 100 microamp 

meter (to suit range). Uni- 
versity TD 106 or similar. 

ETI-255 pc board; case (if required); plug pack 

adaptor socket and 9V Plug Pack (Ferguson 
PPA-9/500 or similar); 9V battery (No. 216) and 

battery clip if required; small piece of 025 mm 

shim copper. 

Apply power and adjust the zero set 
trimpot which should be capable of ad- 
justing the reading about +/-10°C. 

Calibration 
Place the unit and a reference ther- 
mometer (choose,a good one) in a cool 
place close together and after a few 
minutes note the difference in readings. 
Adjust the trim pot for the correct 
reading. 

Two different meter face scales have 
been included for two temperature 
ranges, -10°C to 40°C and -10°C to 
90°C. Values have also been calculated 
for 0°C to 50°C and 0°C to 100°C scales to 
allow standard scales on 50 µA and 
100 µA meters to be used. 

Full size artwork for meter scale covering -10°C to 
+40°C. Scotchcal meter scales will be available 
from suppliers - see Shoparound on page 83. 

ETI 255 10 152025 
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Australias 
first OM 

under $300 

Remember - all prices shown include sales 
lax, postage and packing. 
N.B. Your Sinclair ZX80 may qualify as a 
business expense. 
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(8O -British made. 

Until now, building your own computer could 
cost you around $600 t and still leave you with. 
only a bare board for your trouble; The Sinclair 
ZX80 changes all that. For just $295 you get 
everything you need including leads for direct 
connection to your own cassette recorder and 
television. The ZX80 really is a complete, 
powerful full -facility computer matching or sur- 
passing other personal computers costing much 
more. The ZX80 is programmed in BASIC and 
you could use it for anything from chess to run- 
ning a power station. 

Two unique and valuable components of the 
Sinclair ZX80: the Sinclair BASIC interpreter 
and the Sinclair teach -yourself BASIC manual. 
The unique Sinclair BASIC interpreter: offers 
remarkable programming advantages - unique. 
'one touch' key word entry. The ZX80 
eliminates a great deal of tiresome typing, Key 
words (RUN, PRINT, LIST etc) have their own 

780-1 microprocessor- new, 
faster version of the famous 
Z-80 microprocessor chip, 
widely recognised as the best 
ever made. 

RAM chips. 
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single key entry. Unique syntax check. Only 
lines with correct syntax are accepted into 
programs. A cursor identifies errors immediate- 
ly, preventing entry of long and complicated 
programs with faults only to discover them when 
you run. 

Excellent string handling capability - takes 
up to 26 string variables of any length. All 
strings can undergo all rational tests (e.g. com- 
parison). The ZX80 also has string input to re- 
quest a line of text; strings do not need to be 
dimensioned. Up to 26 single dimension arrays. 
FOR/NEXT loops nested up to 26. ariable 
names of any length. BASIC language also 
handles full Boolean arithmatic, conditional ex- 
pressions, etc. 

Exceptionally powerful edit facilities, allows 
modification of existing program lines. Ran- 
domise function, useful for games and secret 
codes. Timer under program control. PEEK and 

VHF TV modulator. 

Sockets for TV, 
cassette recorder, 
power supply. 

SUPER 
ROM. 

Clock. 

Rugged, 
flush, 

t Sinclair 
y keyboard. 

POKE enable entry of machine code instruc- 
tions, USR causes jump to a user's machine 
language sub -routine. High resolution graphics 
with 22 standard graphic symbols. The Sinclair 
teach -yourself -BASIC manual 96 page book free 
with every kit. 

Fewer chips, compact design, volume produc- 
tion means MORE POWER FOR YOUR 
DOLLAR! The ZX80 Awes its low price to its 
remarkable design; the whole system is packed 
onto fewer, newer more powerful and advanced 
LSI chips. A single SUPER ROM, for instance, 
contains the BASIC interpreter, the character 
set, operating system and monitor. And the 
ZX80's IK byte RAM is roughly equivalent to 
4K bytes in a conventional computer because the 
ZX80's brilliant design packs the RAM so much 
more tightly. (Key words occupy just a single 
byte). You can add to the memory via the expan- 
sion port, giving a maximum potential of I6K. 

I ORDER FORM' SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 
308 Fligh St.. Kew 3101, Vic. Tel. 861 6224. 

Quantity Item Item Price Total 
Ready -assembled Sinclair ZX80 
Personal Computer(s). 
Price incl. ZX80 BASIC manual. 
excl. mains adaptor. 

5295.00 

Mains Adaptor(s)(600Maat9VDC 
nominal unregulated). S 9.50 

Memory Expansion Board(s) takes 
up to 3K bytes. 

S 28.50 

RAM Memory chips - standard 1K 
bytes capacity. f 10.00 

Sinclair ZX80 Manuals) free with 
every ZX80 computer. S 15.00 

I enclose cheque/Bankcard/ Diners Club/Amex TOTAL 

I Name 
, ETI 

LAddra- Postcode 
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SOFTWARE 
(and more to come) 

per pack 

Including 
postage & 

°packing 

PROGRAMS ON CASSETTE WITH FULL DOCUMENTATION.T 

'ALL PROGRAMS RUN ON BASIC ZX80 SYSTEM UNLESS OTHERWISE D. 

Book is arranged so that the Intending user of the ZX80 entering 

ZX80COMPANION $ computing may start using the system and gradually gain a betteer r 

appreciation of the machine and facilities. The informed 
edge to the 

user will find the later sections useful in applying y'r 9 

87 PAGE BOOK ZX80 which has brought a breath of fresh air to the personal computer 

scene. 

Linsac Software comes on C12 Cassettes with Full Documentation including 
Program Listing User Instructions List of Variables with Meanings 

Program Description Sample ProgramRun 
GAMES PACK ONE CONTAINS 

G001 Three Towers 
Rearrange the rings to build a new tower. 

G002 Number Guessing 
Find the hidden number with hints from the 
ZX80. 

G003 Mastermind 
Break the four digit code. 

G004 Sketcher 
Draw patterns of your choice with memory 
mapping. 

G005 Hurkle 
Hunt the horrible hurtle in the 15x 15 grid. 

G006 Nim 
The familiar game of skill. 

G007 Symbol Simon 
Try and match the complex increasing pattern. 

GAMES PACK TWO CONTAINS 

G008 Nine Lives 
A word game for two players - possibly fatal. 

G009 The Maze Game 
Find the treasure as the maze grows around 
you. 

G010 Plain Sailing 
Steer a yacht against dangerous currents. 

G012 Noughts 8 Crosses 
The ZX80 plays an excellent strategic game. 

G013 Chinese Puzzle 
Can you rearrange the blocks In the nght way? 

G014 Tower of Hanoi 
The game of antiquity. 

G015 Battleship 
Realistic naval artillery action. 

GAMES PACK THREE CONTAINS 

G011 Fruit Machine (2-4K) 
The ZX80 as a one-armed bandit. 

G016 Four in a Une (4K) 
A 2 player game arranging patterns of counters. 

G017 Zombies 
You are surrounded by zombies on a desert 
island. 

EDUCATION PACK ONE CONTAINS 

E001 Maths Drill 
Two levels of aifficutty Included. 

E002 Dot recognition 
Recognise the number of a random dot pattern. 

E011 Musical Notes 
Teaches children notes on the scale. 

E004 Spelling Quiz 
The teacher sets five words to be tested. 

E007 Day Finder 
Gives the day of the week for a date. 

EDUCATION PACK TWO CONTAINS 

E005 Graph Plotter 
Plots quadratic equations. 

E006 Prime Factors 
Calculates prime factors of given numbers. 

E008 Number Bases 
Conversions and calculations in different 
bases. 

E009 Bar Charts 
Plots bar charts from supplied data. 

E010 Statistics 
A collection of statistical routines. 

UTILITY PACK ONE CONTAINS 
U001 Memory Display 

Displays 80 -byte blocks of memory (char/hex). 
0002 Hex Code Monitor 

Handles machine code routines. 
U003 Renumber 

A full renumber routine. 
U004 Memory Search 

Finds and displays byte patterns. I íííír - N ea NM - l= Mill tilt NM MI OM MI f>' 
C-12 CASSETTE ORDER FORM 

SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 
308 High St., Kew 3101, Vic. Tel. 861 6224 

1 
1 
1 

1 

1 

1 
I 
1 

1 

item Quantity Total 

Games Pack One 

Games Pack Two 

Games Pack Three 

Education Pack One 

Education Pack Two 

Utility Pack One 

ZX80 Book 

Total 

I enclose cheque/Bankcard/Diners Club/Amex 

1 

' Name 

1 

1 
1 
1 

1 

1 

1 
1 

1 
1 
1 
1 ' 
1 
1 

a N 
Address Postcode , --- iffiz iii-taamakmme 
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You knew 
us as Lema 

We're now called 
VSI Electronics Australia 

5 VSI 
ELECTRONICS 
(AUSTRALIA) 
PTY LTD 

SYDNEY 439 8622 MELBOURNE 877 5311 ADELAIDE 516 483 BRISBANE 52 4261 PERTH 3288091 
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If you're really serious 
about 
fiáding 
GOLD . 

These books 
tell all! 

METAL DETECTING 
IN AUSTRALIA 

You too can join the ranks of the rich - just 
go out and dig up some gold! This book 

tells you how, 
when, where and 

50 why. It is inval- 
uable for the 
serious treasure 
seeker. Cat 8-4520 

THE AUSTRALIAN 
GOLDFINDER 

Just released - this up-to-the-minute 
reference book shows you the latest 
way to make a fortune - electronically 
with a metal detector. 
How to use them, 
what to look for, 
even checking for 
'fools gold'. 
Take it with 
you on your 
next trip! Cat B-4525 

$1 

STOPPUESS 
$1,000,000 GOLD NUGGET 

FOUND BY AMATEUR 
PROSPECTOR EARLY OCTOBER 

IN VICTORIA! 
WILL YOURS BE NEXT??? 

+>,¡ 
..... 

IS THIS THE ULTIMATE? 
THE DICK SMITH/D TEX SCANNER 1 

GOLD FINDER * TWIN SEARCH COILS 

There are a lot of detectors around, but 
none can match the Scanner 1 Goldfinder. 
Check the features out - and then the 
price. It is far and away the best value 
metal detector in Australia today! 

LJ " ' FMIAF/CE LMTED 

* GROUND REJECTION * DUAL MODE FULL 
RANGE DISCRIMINATION * ADJUSTASLE 
SENSITIVITY * MADE IN USA 
EXCLUSIVELY FOR DICK! 

Terms available to 
approved applicants - 
or use your Bankcard! 

HUGE PRICE/TECHNOLOGY 
sRFAKTHROUGH! 

TRACKER T -R 

ONLY 

s9900 

Most metal detectors can't tell treasure 
from rubbish. This one can, as the 

discriminator microprocessor can compare 
ferrous and non-ferrous metals. 

Other discriminator type detectors 
sell on the Australian market for 

S300 to S480.00 - look at this onel 

Cat X-1065 

This system uses a microprocessor circuit 
which replaces all the conventional 
complicated knobs - so it is very simple to 
use. It is NOT a 'toy' type detector with a 

BFO circuit: it is a true T -R (transmit - 
receive) type with highly sophisticated 
circuitry. 

YES! A FULL TRANSMIT/ 
RECEIVE FOR LESS THAN $300.00!!!! 

DICK SMITH ELECTRONICS 
NSW 125 York Street. STONEY 290 3377 263 Kaire S WO110NGONG 28 3eoo 

III George Street BROADWAY 211 3777 VIC 399 Len.d.l. Street, MELBOURNE 67 9834 

162 Petit.< Hwy. GORE HILL 439 5311 656 Bu/9. Rod, RICHMOND 428 1614 

30 010.. Strut. PARRAMATTA 693 1133 OLD 166 Logan Road. BU RAN GA 391 6233 

613 Prince. Hwy. 
147 Hum. Hwy. 
531 Pmw.,.r Road 

145 P.rr.m.ea Reed. 

BIAKEHURST 
CHULLORA 
BR00KVALE 
AUBURN 

546 7744 

642 8922 
93 0441 

(Opening .oerd) 

ACT 
SA 
WA 

942 Gym.i. Road. 

96 Gl.daene Sueet 
60 Wn.M Stmt. 
414 Witham Street. 

CHERMSIDE 
FVSHWICK 
ADELAIDE 
PERTH 

59 6255 
80 4944 
212 1962 
328 6944 

MAIL ORDER CENTRE: PO Boa 321, NORTH RYDE NSW 2113. Ph 888 3200. PACK b POST EXTRA. 

welcome here 
SHOPS OPEN 9AM to 5.30PM ) 

(Saturday: 9am till 12 noon) 
BRISBANE: Half hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 



short circuits 

Electronic Odometer 
THIS DEVICE, which is inexpensive 
and easy to build, will measure accu- 
rately how far a vehicle has travelled 
over the ground. It is of particular 
interest to persons who want to know 
accurately how far they have travelled 
down any of the thousands of unmarked 
bush tracks in Australia. 

The device works by counting the 
revolutions of the back wheel of the 
vehicle using a phototransistor which 
looks at a white strip painted on the 
tyre. Signals from the phototransistor 
are processed in an integrated circuit to 
provide pulses at high enough level to 
operate a relay. Counting is achieved by 
making the relay operate in parallel 
with a function key on a Cheap elec- 
tronic pocket calculator. 

The Circuit 
A 555 is connected to operate in the 
monostable mode as shown in the cir- 
cuit. Its operation is controlled by a 
phototransistor type 4PT100 which has 
excellent sensitivity. The base connec- 
tion of the phototransistor is not used. 

Under "dark" conditions the 
collector -emitter resistance of the 
phototransistor is high and this holds 
the 555 in the `off state (pin 3 low). 
When the phototransistor is illumi- 
nated its resistance falls and the voltage 
at pin 2 falls. When this reaches about 
two thirds of the supply voltage, pin 3 is 
switched to the high state. Poten- 
tiometer RV1 provides control of the 
triggering -point of the 555, permitting 
adjustment of the level of lighting which 

COMPONENT PINOUTS 

Ic1 

4 

TOP VIEW 

555 
c 

b 

5 

PT 
BOTTOM 

e VIEW 

4PTIO0 
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í 
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F.O. Eliason 

Cta... nvede Ka*. 
CIO.L .m. 
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\r_ 

wt.,/ 

Overall view of my odometer. The calculator and electronics are attached to a chipboard base. The 
phototransistor sensor is mounted on the wheel guard and connects via shielded cable. 

is to. trigger the device. 
The output from pin 3 operates a 

small reed relay. This can be any small 
relay with a coil resistance greater than 
60 ohms. The type used was a Marble 
MEL 400, available from Dick Smith. 

A Tandy pocket calculator type 
EC -201 was chosen to do the counting 
because successive unit additions or 
subtractions can be achieved by the 
operation (after setting up) of one 
function key, in this case the (=) key. 

Not all cheap calculators have this 
"totalling" facility. The contacts of the 
reed relay are parallelled across this 
function key. 

Care has to be exercised when open- 
ing the calculator to ensure that the 
four moulded locking tags are not 
broken off. When opened, peel the sheet 
of switch retaining plastic back from the 
area of the = switch and solder two 
100 mm long tails to the printed cir- 
cuit runs leading to each side of this 

RLt 

(di TO FUNCTION KEY 
01 CALCULATOR 

The circuitry is simplicity itself. The potentiometer (RV1) provides control of the triggering point of the 555. The function key you use on the calculator will depend on the make- the Tandy EC -201 (like most) will totalise using the = key, others employ the + key. 

O 
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switch. Spend some time preparing the 
surface and ensure that a good soldered 
joint is made. 

The switch board inside the calcu- 
lator sits on four plastic spigots and a 
way has to be found to get the board 
back onto these spigots while closing the 
case, otherwise there might be problems 
with the relative positioning of the keys 
on the case and the switches on the 
printed circuit board. When you have 
closed the calculator I suggest that you 
secure the wires to the case with epoxy 
glue to take the strain off the soldered 
connections. 

The sensor assembly is shown in the 
photograph. It is made of 23 mm square - 
section lightweight steel tube with a 
flange welded to it to match the turned - 
in flange of the mudguard. It is secured 
to the mudguard by two self -tapping 
screws. 

One end of the tube is sawn off at an 
angle to give an end parallel to the tyre. 
The other end is drilled and a small steel 
tube welded over the hole to form a 
gland. The purpose of the gland is to 
take the strain of the cable off the elec- 

trical connections of the device inserted 
into the tube and to make it watertight. 
When mounted, the sensor is no more 
than 20 mm from the tyre. 

The phototransistor, which inciden- 
tally can be obtained from Tandy, and 
terminals were fixed to a strip of paxolin 
and slipped into the sensor tube and 
sealed in place with silicone rubber. To 
eliminate the effect of glare, a small 
plastic tube, painted with matt black, 
was slipped over the phototransistor 
and held in place with silicone rubber. 
The coax lead was fed through the gland 
and soldered to the terminals. The 
gland was then sealed with epoxy glue 
and the sensor tube was sealed with sili- 
cone rubber. 

A point which must be taken into 
consideration is movement of the wheel 
vertically with respect to the mudguard 
(when the vehicle is laden or when it 
lunges). The ideal mounting point for 
the sensor is at 3 o'clock. Thought 
should also be given to covering the end 
of the sensor tube with clear plastic to 
keep it free from dust and water. 

The few components used in associ- 

ation with the calculator were mounted 
together with the calculator on a 
wooden board as shown in the photo- 
graph. In the arrangement shown, the 
calculator and relay circuit each have 
their own nine volt batteries. 

Setting up 
Test the circuit in stages during con- 
struction. Set RV1 to mid position to 
start with. and adjust it subsequently to 
take account of the light level. The unit 
is so simple that there is really nothing 
else to do. This unit has been used at 
speeds up to 50 kph but it might do a lot 
more and be of some interest to rally 
drivers. Cyclists might even be inte- 
rested. I built my system to help me find 
my way to remote gold mining sites lo- 
cated in the depths of State forests. 

The advantage of using a calculator to 
do the counting is that, apart from being 
ready-made, it will allow a constant to 
be keyed in so that it will display the 
exact distance travelled in yards, 
metres, miles etc., instead of just wheel 
revolutions. 

ASMAN LECTRONICS 
12 Victoria Street, 
Coburg 3058. 
Phone (03) 354-5062. 

74LS- 
74 LSOO 33 74LS107 65 74LS365 80 7440 30 74150... ............. ....1.50 1N3493R 1.70 

74LS01 30 74LS109 50 74LS366 80 7441 2.50 74151 1.40 1N4001 08 

74LS02 30 74LS113 50 74LS367 90 7442 80 74153 1.40 1N4002 10 

74LSO4 40 74LS114 75 74LS368 65 7447 1.10 74154 1.40 1N4004 10 

74LS05 50 74LS123 1.50 74LS373 2.40 7448..... 1.10 74157 1.40 1N4007 20 

74 LS08 
74LS09 

30 
30 

74 LS 125 ..................70 
74LS133 30 7400- 7451 30 

74160 
74165 

1.70 
1.70 

1N4148 
1N5060 

06 
45 

74LS10 30 74LS138 1.10 7400 25 7453 30 74172 1.40 1N5404 40 

74LS11 55 74LS151 1.00 7401 25 7454 30 74173 2.60 1N5408 80 

74LS12 30 74LS155 60 7402.........................25 7460 30 74175 1.20 P600G 90 

74LS14 80 74LS157 75 7403 25 7470 50 74180 1.50 ST2 55 

74LS15 75 74LS160 70 7404 25 7472 55 74192 1.80 ST4 80 

741S16 60 74LS163 80 7405 30 7473 55 74193 1.80 

74LS20 
74LS21 

30 
35 

74LS164 1.40 
74 LS 165 1.40 

7406 
7407 

60 
45 

7474 
7475 

35 
45 

74176 
74176 

1.80 
1.50 BRIDGE RECT. 

74LS27 30 74LS169 1.90 7408 25 7476 40 74367 80 MDA201 95 
74LS28 
74LS30 

35 
30 

74LS174 65 
74LS175 90 

7409 
7410 

25 
25 

7480 
7483 

1.00 
1.40 DIODES 

MDA2504 
MDA3501 

4.20 
4.20 

74LS32 30 74 LS 190 ...............1.60 7412 40 7485 1.40 A14P 75 VJ448 4.60 
74LS37 40 74LS191 1.30 7413 55 7486 55 AAY30 40 VM48 1.50 
74LS38 40 74LS192 1.15 7414 60 7489 2.90 BA102 70 W02 75 
74LS40 30 74LS193 1.00 7416 60 7490 40 BA244 22 
74LS42 45 74LS194 1.20 7417 65 7491 1.00 BAW62 12 

74LS47 1.20 74 LS 195 1.00 7420 25 7492 80 BP104 2.80 
74LS73 60 74LS196 1.60 7421 30 7493 50 BR100 30 
74LS74 40 74LS197 1.60 7422 35 7494 1.15 BYX10 70 
74LS75 50 74LS221 1.50 7425 60 7495 1.00 BYX71-350 1.20 
74LS78 65 74LS247 1.95 7426 40 7496 1.10 HP5082/2800 2.50 
74LS85 1.40 74LS251 85 7427 40 74100 2.00 0A47 40 
74LS86 60 74LS253 85 7430 30 74107 70 0A90 20 Mail Orders, $1.00 
74LS90 
74LS92 

60 
1.00 

74LS257 75 
74LS259 ...............3 30 

7432 
7437 

30 
40 

74121 
74123 

70 
85 

0A91 
0A202 

20 
80 Min. P&P Please. 

74LS93 85 74LS279 95 7438 40 74132 1.30 0A636-1000 70 
74 LSb.+ 1.00 74LS290 1.30 7439 50 74145 1.50 1N3493 1.70 
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Don't play games 
with your company's money. 

Our entry level computer system is the first step in 

a full range of computer products. Not the last step in 

a full range of computer games. 
We call it VIP. The Vector Intelligent Partner. And 

with a price of just $4200, you can't get more computer 
for your money. 

VIP has all the assets and none of the liabilities of 
other entry level systems. It starts off with a lot more 
disk capacity. It has the same computational power, uses 

the same software as our larger systems, and can 
be upgraded at any time. So you avoid the 
expense of new hardware and software when 

.t you outgrow your current system. 
t You'll be able to do low cost word processing, 

mail list sorting, database management and 
accounting. You can even do software 
development. 

VIP is perfect for salesmen, real estate 
brokers, insurance agents, small business 

owners and corporate department heads. 
Because at Vector, improving your business is the 

best way to improve our business. 

VECTOR 
Economy Sized Computers ̀" 

Australian Distributor 

D1CKEQ DATA PQOJEC,T6 Pty Ltd 

31 Cawarra lbed. Caringbah NbW 9254707 524 5659 Telex 70182. 
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Its DICK SMITH'S 
FUN WAY INTO 
E ICS 
VOL Z 

Twenty exciting and useful projects to build 
Learn how to make your own printed circuit boards 
How to use a multimeter. How to solder 
AND MUCH, MUCH MORE! 

Yes! The first printing of Dick Smith's Fun Way into Electronics Volume 2 sold out in just a few weeks! A new print run is currently underway, so if 
you've been unable to obtain a copy of 'Fun Way II', try again soon: it should be back in stock. 

'Fun Way II' makes an ideal Christmas gift for anyone interested in electronics: 
all the projects are easy to build, and none of them costs more than $8.50! 
(most are under $5.00). 

And with our 7 -day money back guarantee, you cannot lose: if you're not 
completely happy with the book, you may return it in original condition 
within 7 days for a full refund of purchase price. What could be fairer. - 

`FUN WAY ONE' STILL AVAILABLE! 
Don't forget that 'Dick Smith's Fun Way into Electronics 
Volume One' is still available from your nearest Dick 
Smith store, or most good booksellers and newsagents. 
'Fun Way One' is intended for the complete beginner- no 
soldering is required! And it's only $4.95. B-2600 

Cat 
B-2605 

Ot1 

IT*: 
NAY r % 

Educatonal 
& Sa/e 

Schools, 
re -sellers, etc: 
Ask about our incredible discounts 
for bulk quantities: books or kits! 

FUN WAY TWO KITS: EASY, SAFE & ECONOMICAL! 
MULTI -PURPOSE LED 
FLASHER $2,75 
A really simple kit that can be 
used as a warning device. elect- 
ronic jewellery, etc. Cat K-2621 

DING DONG DOORBELL 

Welcome visitors to you DO 
with this Integrated circuit door- 
bell! Cat K-2622 

MORSE CODE TRAINER 
$4.00 

This simple oscillator circuit 
lets you learn Morse code the 
easy way! Cat K-2623. 

UNIVERSAL TIMER 
$5.00 

Use it as an egg timer, a dark- 
room timer, etc in fact, it's got a 
lot of applications! Cat K-2624 

ELECTRONIC DICE... 
$4.75 

Throwing a dice is old hat dolt 
electronicalhl Simple circuit has 
other uses too. Cat K-2625 

MONOPHONIC ORGAN 
$7.50 

Easy to build, and easy to play! 
And It even has 'vibrato' - just 
like the big ones! Cat K-2626 

POCKET TRANSISTOR 
RADIO $7.50 
Simple to build. and It's nice 
and small. Listening is so much 
more fun! Cat K-2627 

TOUCH SWITCH .... 
$4.90 

One touch on. next touch off - 
or'on while touched'. Ddzens 
of uses In the home. Cat K-2628 

MOSQUITO REPELLER 
$4.50 

Don't get eaten by mozzies: 
scare them away electronically. 
Take it anywhere. Cat K-2629 

SIMPLE AMPLIFIER 
$6.00 

A useful little amplifier for all 
those projects needing audio 
amplification. Cat K-2630 

WIRELESS MIC 
$6.50 

A tiny transmitter that can be 
received on any FM receiver. A 
great little kit! Cat K-2631 

LIGHT ACTIVATED 
SWITCH $4.90 
Highly useful for alarms. night 
light switches. etc etc. Sensitive 
and reliable. Cat K-2632 

GaETAIJPIPE LOCATOR 
$6.00 

A simple BFO circuit you can 
use to find metals. pipes. wiring. 
etc - maybe gold' Cat K-2633 

SOUND ACTIVATED 
SWITCH $6.50 
Pcks up sound waves and trips a 
relay. Use as a telephone bell 
extender. too. Cat K-2634 

HOME/CAR BURGLAR 
ALARM $6.00 
Learn how burglar alarms work 
when you install your own! For 
home or car. Cat K-2635 

ELECTRONIC SIREN 
$4.50 

Great for alarm use - or where 
any warning is required. Good 
for kids toys. too! Cat K-2636 

LED LEVEL DISPLAY 
$8.50 

This fascinating project shows 
you the audio level of any 
amplifier. Cat K-2637 

INTERCOM UNIT.... 
$8.50 

Communicate! Build this inter- 
com and talk between rooms. 
etc. Cat K-2638 

LED COUNTER 
MODULE $7.50 
Learn how digital circuits work 
by building a counter. Count 
slot car laps. etc. Cat K-2639 

SHORTWAVE RECEIVER 
$6.50 

Listen In to the exciting world 
of shortwave radio: amateurs. 
foreign countries! Cat K-2640 

DICK MITHELECTRONICSS 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS 
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Soil moisture indicator 
Phil Wait 
Simon Campbell 
Don't drown your plants or dry them out! Take some of 
the guesswork out of watering with this" handy little 
instrument. 

EXPERT GARDENERS can tell by 
touch when their plants have too little 
or too much water, but the rest of us 
could use a little help sometimes. This 
instrument makes use of the fact that 
the resistance of soil decreases as the 
soil gets wetter. A constant current is 
fed through the soil between the two 
electrodes of a probe and the voltage 
drop between them is measured. A line 
of five light emitting diodes is used to 
give a simple and robust indicator of the 
moisture content which can easily be 
recalibrated to suit different soil types. 

For this kind of measurement to 
work, it is important that both of the 
electrodes are made of the same metal. 
Dissimilar metals will set up a small 
electrochemical cell, generating a 
voltage which can upset the reading. 

Soil and circuitry 
If you take an ohmmeter and insert the 
probes into the soil quite close together 
the resistance reading you will obtain 
can vary from as little as 3 k to several 
megohms. The reading will depend on a 
number of factors: the distance between 
the probes, soil density, acidity/ 
alkalinity of the soil, surface area of the 
probes and the moisture content of the 
soil. Dissimilar metals in the probe 
affect the reading as previously ex- 
plained. If the physical dimensions of 
the probes are fixed in some way then 
the greatest variation in soil resistance 
will be due to the moisture content of the 
soil. Quite large variations in soil den- 
sity will have less effect, surprisingly 
enough. 

At first thought, it seems a common 
moving coil meter could be used in 
a simple ohmmeter -type circuit. 
However, with pointer -type displays, 
non -technical people using the device 
tend to worry about quite minor 
variations in the position of the pointer 

SET 

soggy 

wet 

moist 

dry 
. 4110 

parched! 
Press to 

247 

Soil Moisture 
Indicator IM 

4 

With the probe in 'soggy' soil, only the top LED will light. In 'wet' soil, the top two LEDs will light - and so 

on until, with the probe in 'parched' soil, all LEDs will light! 

- even if the scale is only calibrated in 
gross sections. (This gives rise to com- 
ments such as: "The needle is two 
millimetres further up the scale than 
when I took a reading this morning"). 
Secondly, the device should be inex- 
pensive and rugged. Whilst we're not 
accusing gardeners of being clumsy, one 
must recognise that accidents do 
happen and few low cost moving coil 

meters would survive a one metre drop 
onto a hard floor! 

We opted for the 'all solid state' ap- 
proach and chose to use an LED display 
arranged as a sort of bargraph. The 
resulting project is quite a rugged in- 
strument that gives repeatable results, 
is easy to build and inexpensive. The 
unit is powered by four AA cells. 

The probe problem was neatly solved 
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Propoa 2t7 
using a standard 6.5 mm jack plug. The 
circuit passes a constant current 
through the soil via the probe and the 
resulting voltage drop across the probe 
connections drives the LED display cir- 
cuitry. This consists of a series of 
transistors that turn on in turn as the 
voltage across the probe connections 
rises with increasing soil resistance. If 
the soil is quite dry, all LEDs will light, 
if the soil is 'soggy' only one (LED5) will 
light. At this juncture, we should point 
out that the front panel lettering show- 
ing "soggy -wet -moist -dry -parched!" is a 
little tongue-in-cheek but it does give a 
general guide as to what the display 
indicates. 

Construction 
Our unit was housed in a plastic zippy 
box measuring 150 mm long by 90 mm 
wide by 50 mm high. This is a conveni- 
ent size and the completed unit is easily 
held in one hand while the probe is in- 
serted into the soil with the other hand. 

D1y 

D2* 

("*..R1 

4117 

The electrical resistance of soil varies 
primarily with the moisture content. The 
greater the moisture content, the lower the 
resistance. If a constant current Is passed 
through two electrodes Inserted in the soil, the 
voltage drop occurring across the electrodes 
will vary with the soil resistance, increasing 
with increasing resistance. This fact can be 
used to indicate moisture content of the soil in 
conjunction with a suitable display. 

The circuit employs a constant current 
generator to pass current through the probe 
contacts via the soil. The voltage across the 
probe contacts is then buffered by an emitter 
follower which drives the display circuitry. 
This consists of five transistors, the collectors 
of each driving a LED, each transistor being 
connected to turn on successively as the vol- 
tage across the probe contacts Increases with 
increasing soil resistance. A block diagram is 
shown in Figure 1 here. 

Transistor 01 and associated components 
provide the constant current source for the 
probe contacts. Figure 2 shows the collector 
characteristics of a typical silicon transistor. 
They show that, if you hold the base current 
constant, the collector current will remain 
substantially constant for a widely varying 
range of collector voltage. Figure 3 shows the 
general circuit of a constant current generator. 
The voltage between the base and the emitter 
return (Common, the +ve supply line here) is 
fixed by the zener diode. Thus, the voltage 
across the emitter resistor (Ve) is fixed at a 
value equal to the zener voltage (Vz) minus the 
base -emitter voltage drop of the transistor 

6V 

CONSTANT 
CURRENT 
SOURCE 

RsOn 

Fig. 1 

EMITTER 
FOLLOWER 

-e- LED 
DRIVERS 

LED2 

ti 
R10 47R 

R6 330R 

PROBE 

HOW IT WORKS - ETI 247 

R7 560R 

R8 820R 

MM 
R9 1k 

PB1 

ED5 

JJ 

y~ .6v 

270R 

0V 

O 

(0.6 V for silicon transistors). With a fixed vol- 
tage across Re, the current through it will be 
constant. Thus, the emitter current, and there- 
fore the collector current, of the transistor will 
be constant. The resistor supplying current to 
the zener Is generally chosen so that zener 
current is five to ten times greater than the 
base current of the transistor.. 

With this circuit, so long as there Is about 
one volt between the emitter and collector, the 
collector current will remain constant at the 
chosen value until a load of too large a value 
robs the collector of its working voltage. 

In the project circuit diagram, two forward - 
biased silicon diodes are used to 'clamp' the 
base voltage of 01 to about 1.2 volts below the 
positive supply rail. Thus, the voltage across 
RV1/R2 will be about 0.6 V. The collector 
current can be adjusted by RV1 between a 
maximum of 6001/A and about 100 µA 
minimum. 

The collector of Q1 drives the probe con- 
tacts via R3. The collector voltage of 01, which 
varies with the variation in soil resistance 
across the probe contacts, drives the base of 
Q2, which is connected as an emitter follower. 
The emitter load of 02 (R4) will thus have a 
voltage across it directly proportional to the 
collector voltage of 01, less the 0.6 V base - 
emitter voltage drop of 02. 

The voltage across R4 then provides drive to 
the bases of the display transistors Q3 to Q7. 

When the voltage across R4 reaches about 
0.6 V, 07 will turn on and LED5 will light. Now, 
the emitter of 06 is connected to the base of 
Q7 and 'rides' up on the base -emitter voltage 

1 

I 

VS 

of 07. The voltage across R4 will have to reach 
0.6 V above the base -emitter voltage of 07, or 
1.2 V, before 06 will turn on, lighting LED4. 
Similarly, the emitters of 05, 04 and 03 each 
ride up on the base voltage of the previous 
transistor and the LEDs will light in turn as the 
voltage across R4 exceeds successive 
0.6 V increments. Thus, LED3 will light when 
the voltage across R4 reaches 1.8 V, LED2 will 
light when it reaches 2.4 V and LED1 will light 
when it reaches 3.0 V. The voltage across R4 
will be maximum when there is a high resis- 
tance across the probe contacts and thus all 
LEDs will light when the soil in contact with the 
probe is dry. When the soil is quite ,wet, the 
voltage across the probe contacts will be low 
and the current set by RV1 should be just 
sufficient to permit LED1 to light. 

Resistors R5 to R9 inclusive limit the base 
current of the display transistors while re- 
sistors R10 to R14 limit the current passed 
through the LEDs. Resistor R9 is a higher 
value than R5 so that excessive base current 
does not occur in 07 as the voltage across R4 
increases. Resistors R6 to R8 are successive- 
ly higher In value than R5 for the same reason. 

The collector currents of transistors 03 to 
07 will vary with the variation in base current 
as the voltage across R4 rises and falls. Thus, 
resistors R10 to R14 have values chosen to 
limit the maximum current through the LEDs 
to about 10 - 15 mA. 

Fig. 3 
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PARTS LIST - ETI 247 

Resistors all Y2W, 5% 
R1 4k7 
R2,R3,R9 1k 
R4 3k3 
R5,R11 100R 
R6 330R 
R7 560R 
R8 820R 
R10 47R 
R12 150R 
R13 220R 
R14 270R 

Potentiometer 
RV1 4k7 min. vent. mounting 

trimpot. 

Semiconductors 
D1,D2 1N4148 or sim. 
01 BC557, BC 177 or sim. 
02-07 BC547, BC 107 or sim. 
LED1-LED5 any LED, TIL220Rorsim. 

Miscellaneous 
PB1 momentary push button 

switch 
ETI-247 pc board; four AA batteries with holder; 
mono phono plug for probe; Pentel pen type 
R56 for probe handle (or similar); plastic zippy 
box to suit. 

The five LEDs and the pushbutton 
switch are mounted on the aluminium 
front panel and the probe lead is passed 
through the panel via a grommeted hole. 
Another hole in the panel provides 
access to the SET trimpot so that the 
unit can be readily -calibrated. 

All the other components are 
mounted on a pc board which fits neatly 
across the box, held in place by the 
grooves on the walls which are readily 
seen in the internal photograph. Al- 
though this project could be constructed 
on matrix board or tag strips, we recom- 
mend you use the pc board as it helps 
prevent wiring errors. 

The probe is constructed using a stan- 
dard 6.5 mm phono jack plug which 
ensures a constant distance between the 
electrodes, a uniform contact area to the 
soil and electrodes of similar material. 
A ballpoint pen barrel serves as a 
handle. A piece of pc board with two 
strips of copper to act as electrodes could 
equally well be used, but it would be 
necessary to have the electrodes plated 
to prevent corrosion which would ad- 
versely affect the operation of the 
project. 

It is best to commence construction by 
drilling the holes in the aluminium 
panel. We have reproduced the front 
panel artwork here and you can use that 
as a guide. There are eight holes alto- 
gether. The hole which provides access 
to the SET trimpot is 4 mm in diameter 
while all the rest are 6 mm in diameter. 

- 

- . L r 
W ` . 

1r o 

Internal view. Note how the battery holder is held in place. 

We dressed up our project using a 
Scotchcal front panel. This gives the 
unit a permanent finish and a 'pro- 
fessional' appearance. If you are using a 
Scotchcal front panel then this should 
be attached to the aluminium panel be- 
fore any components are mounted on it. 
Scotchcal panels for this project should 
be available from a number of suppliers - see Shoparound on page 83. - holder. 
Component overlay for the pc board and external wiring. 
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The next thing to do is trim the pc 
board to size so that it fits into the box 
without jamming. You might strike it 
lucky and find it fits without trimming, 
but if not, file one end of the board until 
it slides neatly into place. Using the pc 
board as a template, mark and cut a 
scrap of pc board or aluminium sheet to 
size to act as a retainer for the battery 
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ProDooU 217 
BELOW: disassembling a standard 6.5 mm phono plug. 

PLASTIC SLEEVING 

INSULATING BUSH 

PLUG TIP AND CORE 

CONSTRUCTING THE PROBE 

Mount the components on the pc 
board next, using the component over- 
lay here as a guide. Take care with the 
orientation of the transistors and the 
two diodes. Most common small signal 
transistors will work in this circuit, but 
if you use a type different to that speci- 
fied then check the pin connections to 
ensure correct orientation on the board. 

The LEDs and pushbutton switch can 
be mounted on the front panel now and 
wired to the pc board. Take cáre to wire 
the LEDs correctly. A grommet should 
be mounted in the hole through which 
the lead to the probe passes. The probe 
lead is passed through this hole and 
wired directly to the pc board. Next wire 
the leads to the battery holder, making 
,sure you have the polarity correct, in- 
sert four AA cells and mount the battery 
holder in place. Note that the retaining 
piece securing the battery holder in the 

BARREL 

INSULATING 
BUSH 

PLUG TIP 
BARREL 

r 

BALL POINT 
PEN BrREL 

EPDXY 
ABOVE: assembling the phono plug barrel and tip into the pen barrel. 

SINGLE 
ip SCREENED 

WIRE 

zippy box should not be the full depth of 
the box to allow the battery leads to pass 
between its top edge and the front panel. 

The probe can be constructed next. 
The exploded diagram here shows how 
it's done. We cut the ends from an 
exhausted type R56 Pentel ball pen and 
used the empty barrel as the barrel of 
our probe. The 6.5 mm phono jack plug 
is a neat fit inside the barrel. 

Pass the shielded wire through the 
barrel and solder the end to the jack 
plug connections as shown in the dia- 
gram. Be careful to avoid short circuits 
between the braid and inner conductor 
of the cable. Don't use too much heat or 
the insulation on the inner conductor of 
the cable will melt back up inside the 
braid and you may get intermittent 
short circuits. 

At this stage you can do a dry run 
(pardon the pun ... Ed.). Press the 

pushbutton and most or all of the LEDs 
should light. If not, try adjusting the 
SET trimpot. If you still have no joy, 
check your wiring and the orientation of 
components on the pc board. 

Setting up 
The unit needs to be set to give the 
correct indication. Set up a few pots 
with earth 'as you like it', ensuring one 
is thoroughly dry and one is thoroughly 
wet. Insert the probe in the wet soil and 
adjust the SET trimpot so that only the 
top LED (LED 5) lights. Then insert the 
probe.'in the dry soil ánd see that all the 
LEDs light. Try the probe in soil of vary- 
ing wetness and you'll get a good idea of 
how to interpret the display. After all, 
correct interpretation of the indication 
is just as important as the operation of 
the unit. Once set, the unit should not 
require any further adjustment. 
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Full size repro- 
duction' of the 
front panel art- 
work. Scotchcal 
panels will be 
available from 
suppliers - see 
Shoparound on 
page 83. 
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ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE VICTORIA. 

SCOTCHCAL 

FRONT PANELS FOR ETI 
AND EA PROJECTS 

ETI 452 Guitar Practice Amp $4.80 
Series 4000 Any colour $12.50 
Moving Coil Pre Amp $2.00 
577 Power Supply $2.00 
455 Loudspeaker Protector $2.70 
Variable Power Supply $2.70 
Linear Ohmeter $2.50 
Muscle Activity Meter Scale $1.40 
ETI 576 Electromyogram $2.80 
561 Metal Detector $2.50 
EA Capacitance Meter $3.50 
.EA Flash Exposure Meter $4.25 
EA Sound Triggered Flash $3.50 
EA Slave Flash $1.20 
EA Playmaster Graphic Analyser S8.50 
EA Metal Detector 79md9 $3.90 
EA Pulse Generator $4.80 
EA Square Wave Oscillator $2.50 
EA RF Z Bridge $3.25 
EA Thyristor Tester $2.40 
EA Quartz Frequency Reference $2.70 
EA Multi Monitor $1.90 
EA Experimentors Supply $2.80 
EA Quiz Master $3.70 
EA Variable Wiper Delay $1.10 
EA Playmate Stereo Amplifier $4.50 
All front panels available from day of release of 
magazines. When ordering front panels, specify 
colour of lettering first, then colour of back- 
ground. 

KITS & CIRCUIT BOARDS 
..-- 

- 

! 
(Kks of parts Including 
quality fibreglass 
boards) 

ETI SERIES 4000 AMP 
Complete Kit, woodgrain sides $179.00 
Rack Mounting $185.00 
Quality front panel to suit above...$9.99 
ETI 470 kit of parts 19.90 
ETI 480 kit of parts 100w (incl. brac- 
ket) 19.75 
ETI 470 PS kit of parts 19.50 

(includes relay, not transformer) 
Transformer to suit 22.90 
ETI 471 pre -amp 45.50 
ETI 585R ultra sonic RX 15.95 
ETI 585T ultra sonic TX 8.95 
EA 79 SF9 sound flash trigger 15.00 
All parts available for DREAM computer 
project. 
P.C.B.'S (all quality fibreglass boards) 
ETI 574 disco strobe 2.80 
ETI 549A metal detector 2.75 
DREAM circuit board 10.90 

10 TURN POTS 
1/4" SHAFT. VALUES: 100, 500, 1 K, 2K, 
5K, 10K, 20K, 50K, 1M. 

Inc. tax $8.50 ea. 

Zp..,..R.ir ME -Y Sti1 ¡q n .r'un111 --II 
9fl 

rl .r I 9.... 
Soar Model 
501A 

4 digit 
LARGE 
LCD 
DISPLAY 

Send for 
specs. 

$77.00 .00 
Add $3 P&P 
and certified 
mail. 

Project Boards (Fibreglass) 
ET 043........1.40 M4506...1.90 EA 78N6 3.20 
ET 044........1.30 ET 480 2.40 EA 78NG4....2.50 
Ell 047 ..1.50 ET 480PS .2.40 EA 78UT4.,,,3.90 
ET 061........1.40 ET 481M ...2.00 EA 7813 4.20 
ET 062........1.80 ET 481PS..3.50 EA 78C5 3.90 
ET 063........1.70 ET 483 2.20 ET 470 52.90 
ET 064........1.70 ET 484 3.90 ET 741 $9.90 
ET 065 1.70 ET 485 2.90 ET 472 S2.90 
ET 067 1.80 ET 486 2.90 ET 576 54.90 
ETI 068 1.40 ET 489A ....2.50 ET 574 52.80 
ET 071 1 40 ET 499 1.90 ET 473 54.50 
El' 072 1 80 ET 528 2.20 ET 573 $2.90 
ET 081 1.50 ET 541......2.20 ET 577.... $2.90 
ET 083 1.80 ET 547 2.20 ET 1118....52.30 
ET 084 1.70 ET 581 2.20 ET 15052.60 ETI 

ET 085 1.30 ET 583 2.20 260 Si 90 

ET 130 1.90 ET 585R....1.60 ETI 261 $1.90 
ET 134 1.90 ET 5857....1.40 ETI262 51.80 
En 135 1 90 ET 586 2.30 ETI 263 52.20 
ET 136 1 80 ET 603 2.50 ETI 606 52.90 
ET 137A 2.90 ET 604 1.60 79se3 53.90 
ET 1378..... 2.90 ET 635 2.90 Dream 6800 10.90 
ET 139 .1.90 ET 638A....3.90 79010 51.90 
ET 245 1.60 ET 708 1.90 79md9 52.60 
ET 417 1.80 ET 713 3.90 79pg9 $2.90 
ET 445 1.50 ET 714 1.90 79ps11 2.90 
ET 446 .1.90 ET 717 2.90 791111 52.75 
ET 449 1.50 EA 18A06 ...2.90 79PC12... ,52.20 
ET 450A.....1.90 EA 78TM8...2.00 79E812 52.90 

INTERSIL LCD 31/2 DIGIT PANEL METER KITS 
INTERSIL ICL7106 $32.50 

Build a working DPM In 14 hour with 
these complete evaluation kits. 
Test these new parts for yourself with Intersil's 
low-cost prototyping kits, complete with AID con- 
verter and LCD display (for the 7106) or LED dis- 
play (tor the 7107). Kits provide all materials In- 
cluding PC board, for a functioning panel meter. 
ICL7106EV (LCD) 

NEW PROJECT BOARDS 
EA 801 pg9 $3.20 
EA 80ch7 $4.90 
80 pp7A $4.80 
80 pp7B $2.20 

' 80 pc7 $2.90 
80 M07 $3.90 
80 E37 $2.50 
ETI 564 $5.90 
ETI 262 $2.90 
ETI 324 $2.90 
Ell 250 $2.50 
EA 80tr9 $4.90 
EA 80LL7 $2.90 
EA 80dm9 $5.90 
ETI 326 $2.20 
ETI 475 $4.50 

NEW PRODUCTS 

HEX KEY PAD $24.90 

63 -key Keyboard $55.00 

RIE are now distributors 
for 3M Products, including 

SCOTCHCAL RANGE 
8016 Blue on White Plastic $4.10 
8018 Green on White Plastic $4.10 
8011 Red on White Plastic $4.60 
8012 Black on transparent Plastic $4.10 
8013 Black on Yellow Plastic $4.10 
8015 Black on White Plastic $4.10 
8009 Light blue on aluminium $4.10 
8001 Red on aluminium $4.10 
8005 Black on aluminium $4.60 
8007 Reversing film $3.75 
NOTE: ALL ABOVE SHEETS 10" x 12" 
8500 Photosensitive Developer $6.40 
3900 Clear Coating (Glossy Finish) $9.30 
3930 Clear Coating (Matte Finish) $9.30 
ML -3 Applicator block $3.90 
ML -4 Developer pads $8.90 
8002KA Evaluation Kit $55.00 

Attention Sorcerer and 
TRS 80 owners - 

MEMORY EXPANSION 
KITS AVAILABLE 

We also offer full service on the popular 
computer projects and systems. 

SPECIAL 4116 RAM OFFER 

8 of prime spec 4116 IC's $64.00 
16 of prime spec 4116 IC's $120.00 
32 of prime spec 4116 IC's $220.00 

STATIC RAM KIT 16K S-100 
Kit form $249.00 
Ass & tested $279.00 

Bankcard 
Mail Orders 
Welcome 

Please debit my Bankcard. 

Bankcard No. 

Expiry Date 

Name 

Signature 

All prices current only until 7th November, 1980. 

GENERAL ENQUIRIES (03) 489-8131, MAIL ORDER ENQUIRIES (03) 481-1436, RITRONICS WHOLESALE (03) 489- 7099. 

HEAVIER ITEMS ADD ADDITIONAL ,POSTAGE, EXTRA HEAVY ITEMS SENT COMET FREIGHT ON. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SEND 60c & SAE FOR FREE CATALOGUES. 

MAIL ORDERS: PO BOX 235, NORTHCOTE, VICTORIA 3070. MINIMUM PACK and POST $1.00 
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CLIENTS, CUSTOMERS, AND FRIENDS FOR YOUR OVERWHELMING SUPPORT 
IN ORDER TO MEET YOUR GROWING MICROCOMPUTER NEEDS WE HAVE DECIDED TO MOVE TO 
LARGER PREMISES. "PRÉVIOUSLY WE WERE OPPOSITE GUILDFORD RAILWAY STATION EXIT, NOW 
WE ARE EVEN MORE OPPOSITE!" 
OUR NEW HOME HAS MORE DISPLAY SPACE COMBINED WITH LARGE OFFICES, WORKSHOPS, 
DRAWING OFFICES AND LABORATORY SPACE. COMBINING THIS WITH OUR FACTORY NEARBY, WE 
BELIEVE THAT WE CAN PROVIDE A LEVEL OF SERVICE, ENGINEERING AND MAINTENANCE 
UNSURPASSED IN SYDNEY. 
WE INVITE YOU TO VISIT US FOR A DEMONSTRATION OF SSM MUSIC CARDS, DISCUS 2D FLOPPY 
DISK SYSTEMS, THE INCREDIBLE DISCUS M26 HARD DISK, HIGH RESOLUTION GRAPHICS 
DISPLAYS, THE AED "UN -SERIAL" TERMINAL AS WELL AS MANY OTHER SUPERB S100 PRODUCTS. 

STANDARD PRODUCT RANGE 
S100 Cards by: 

MORROW SSM GODBOUT AED AND 
MANY OTHERS. 
Software by: 

MICROSOFT MICROPRO DIGITAL RE- 
SEARCH - SEE LIFEBOAT ADS IN US 
MAGAZINES FOR RANGE! 
Cabinets for: 

S100 SYSTEMS DISK DRIVES VIDEO 
MONITORS KEYBOARDS - Our keyboard 
cases in particular are the sturdiest and clas- 
siest in the industry. 
Disk Systems: 

Floppy Disk systems with CP/M for S100 
machines and Sorcerer. 

26MByte hard disk systems also with CP/M 
for $5250 plus tax. More than twice the data for 
less money than the opposition! 
Printers: 

A full range of Printers from Rolls Royce 
Word Processing types to economy hobby dot 
matrix units. 
Prototyping and Developing Gear: 

A good range of Wire Wrap and Solder proto 
boards and IC sockets. 

Ribbon cable and connectors. 
The vector slit'n'wrap wire wrapping tool. 
Extender cards with and without logic 

probes and bus termination. 
EPROM programmers and erasers. 

ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTD 

SPECIALS THIS MONTH 

Due to the possible International crash in 
serial terminal sales due to the AED invoked 
'UN -SERIAL' syndrome, we are forced to sell 
our last Intertube II serial terminal at cost: 
$1190 plus sales tax. 

2 only KSR33 teletypes: $300 for older, $350 
for the newer. $150 below the normal going 
rate! 

1 only Motorola wide bandwidth white phos- 
phor video monitor. 'Exceptionally Sharp'. 1 V 
p -p composite video input, good condition, 

. mains supply built in, "ready to run", $200.00. 

3 only power supplies: 5V 6A; 12V 1.5A; -5V 
0.5A; 12V 0.5A; -9V 0.5A all precision regu- 
lated. Input 110 or 240V AC. Ideal as bench Lab 
supplies or Motorola Buss supplies. 

Processor Technology HELIOS disk system 
with PTDOS. Ideal for "SOL" computer owner. 
This system is valued at above $2700. Special 
price $2000. 

1 only T1 SILENT 700 TERMINAL-a steal at 
$1150! 

.MICROCOMPUTER 
P 130 Military Road, Guildford, 

NSW 2161. Phone (02) 632-6301, 
(02) 632-4966. Telex AÁ25958. 
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Electronics 
Australia Light 
Chaser Kit 

J 

N K 

(See EA Augun'10) 
ONLY 585.00 

Erectly the lame caw es feedInth 
ferrous "Elctronla A rli. Mu,ieolor 
Full details Sr tr. Issue. 

Our km feature. fully pre -dulled sew 
and front 0.001 with high quality knurled 
eicurneum knob, and tull Instructions to 
make del very dimple to con t,.n kA. 

ONLY 565.00 
Ab,olutely 

you need 
merry.. hop,. Sr Mt. - .h 1. el, Msc , 

like screwdriver, ,dating Iwo. re. 

LED Tachometer 

LEO TACHOMETER KIT ((11324) 
Si. nrale In Augura 80 ETI. A lam"tic 
links dried that sud aun SI Gn "ion 2 
50 8 cylinders; aro "ill Inform driver If 

M h mrmng fed h.,_ a good 
check on petrol con 

hence 
.t Comer 

kit eva able Iran u...00í ding noon 
boa a,. ill Mrdwa, , , , only 529.95 

Digital 
Capacitance 
Meter Kit 
Hen Is en IM.e.m.w dipul capacitance 
meter sEn Or measure, Iron tpO to 
99.91 uF In just der ranges. It'd anpn 
to see and feet.. bright tour-digit 
ddpl.y Mtn au k a ro rsting 

row 0040.,. Dlsdw deer ts I3nil 4. dlmemtem: 1841d) 701h) 
100.1 meat. 

ONLY 559 90 
1Kit Is complete right awn to Iat nut 
rd bolo. 

T.V. CRO 
Adaptor Kit 

(EA Mey -80) ... tenterially Popal. - 
turn Your old TV into a CRO. 

ONLY 029.40 
(without power .deptorl 

Two power Wanton endeble: 
(I) 240V to 9/2.5/9V 4 19.50 

On 2406 to 9V de 55.15 

Fantastic ETI 
Series 4000 
Amplifier Kit 

er 

Now era, an. In SIX DIFFERENT 
VERSIONS: 

I With wooden rood ere end rardd 
pet ar trratormrr . , ONLY 511100 

2 With rick mmnnng u« and Minden, 
power transformer 0209.00 

3 Wnh wooden aided ca. I 'C core 
Vendome, 0201.0) 

4 With tack mounting see iro 'C core 
521900 

5 Meth w0ro,n sad uw and toroidal 
former 5231.00 

e 
transformer 

NM mounting u, rd toro.al 
transformer 5241.00 

Moan, 
to c re .. h need to emdllw 

rY .de the C' core or Toroidal 
Transformer.. They in both rand et 
2B -0-2B rail? Amps on sewn., 
red could be used In meny 0Wkrwn, 
when A.C. hum, or in the use of de 
toroidal, where ire Is also S modem. 
(Sew up to 5700 on locally produced 
toroidal tans ts.) 

Rack mounting 
ETI 4000 case 

,F 

B.r,btully designed (supplied In flat 
Pack), arm anodised 1.15rnn elumiM.rf 
horn .d beck panels with rutic« suit. 
ale for creen printery etc. Top sud 
bottom panel. of Ma wearing black 
"mrvidm" with u.0nm vea bes.. . Si. Pa., 3.000 tp .mdn.o w. 
m m with Chrome handle, 

Four aluminium extrusion, «. mud to 
hold Ow top, bono.. front and beck 
Penns In cosh.. 
Sue: 134.11h) 41g..1w1 280nyn 
Idl 555.00 

Slimline Amplifier Case 

L_. I 

Sarno es used kn description on ETI4000 
Rack mounting case en. overall 
dimensions: 800.0I 413m.M1 
259mmldl. - Tlwy comae with wooden 
des or for Rack mounting. 

Wooden ,cded version 542.00 
Rack mounting r. 549 90 

- WeddJly construct, 

Wooden -sided case 

Ex00th the s sea end sane 
materials a used N ETI4000 rack mourn. 

exceptp, Tia oamli r m e id of eng 
k 

case. 
ed113m lla orally suer. 

lookknp t«.. 
ONLY 185.00 

60W Low 
Distortion 
Amplifier 
Module Kit 1E714701 

Corroret e0 wan .moldier module 
kit Ir me. In E714000 emPlifierl. 
Absolutely everything Iro1Wlng heat 
sinks end MI erdw.n. Features ran low 
Moon. and r mole ~wk.,nstruction. 

Gat bn used to redo 
mining amplifier nodule!~ mire your 
Present norm up ro torch 

.o. $29 90 

ETI 471 High 
Performance 
Stereo Pre Amp 
Control Kit 

D.Nned to complement BO wit 
ETH70 module*, but Ic such in xcp. 
tine, dnrgn it be used to update 
Meting Maena or iroprpor." N new 
deem,, a lt nee Natures un e.a of In 
other pr..np dreg. a 0. e11 Co0Mc. 

honk through RCA ,ock,o and controls 
going direct to PCB. Everything desg000 

numb: 
A. pen Y q «mc.. Power ruen 
b: 15. -10 Volts DC .t Iry 5 Amp 

$41 90 

ETI 472 Power 
Supply Kit 

At seal In 4000 Ampld'et, From 240 
V AC. input Pre, put me - 40 volt 
rib to IupOIc power to wnplifer 
nodules Alto goes out . and - 10 volt 
wile for pee.supply. Kit comet cons. 
plete teeth trn,romt.r. 

with Standard Tnnrtonnr, , 547.90 
with "C' Corr Tr,rlornot . 557.10 
watt. Toroder Transformer , , 075.00 

Sick of making 
audio kits? 

Well - here'. roux mw _ buy e 

beautifully mid. Pierre tu rtdy 

ttl4Mtw 
o tune. direct drive to c 

_. both rme.. ettured by are of des 
won ruoctd M f1 maker, In de 
Industry - HITACHI. 

HT -40S Direct 
Drive Turntable 
Engineering at Ite best 

Span: 2 owe. S/N Rato 75dB, 
edlu.nbe speed change with MI.ilt 
.troce. -,peed desist. 003%. 

Frequency moon. Nth Dual MT 35 
Cartridge -INCLUDED... 10-25000H. 

ONLY 0189 00 

FT -3400 AM/FM 
Stereo Tuner 
FM SECTION 88 -1051414a. semhe,r- 
1.01.V 170(7). Frequency rape.. 30 to 
15 000*,, stereo .omawn 4548. 3001: 
or 7517 antenna. 

AM SECTION 5301605 kale. 15,V 
ternitisly, signer to rose std 5300. 

ONLY 5179.00 

MAIL CHARGES 
55 - $9.99 $1.00 
510-524.99 52.00 

$25 - 549.99 S3.00 
550 - $99.99 $4.00 
5100 or more 55,50 
All heavy or bulky items lover 20 kg) sent 
"freight on" through carrier. 
eankcard welcome - by mail, telephone, 
or over the counter. 

Power Amplifier 
FETS USED IN 
HIGH POWERED STEREO AMPS 
- 25(134 and 20441 Our on the 
mink«) 

517.10 Mt comtltantary put 
or 51.95 a. 

Famous TE -15 
Grid Dip Meter 

been around fora long IoM but 
rill ran power, 

won meta erd ordlating 
ducts, 
SPEC.: - Frequency range: 440014, - 
280M*a In 6 orals. 

STILL ONLY 119,00 

125 mm (5") 
Horn Speakers 
ON SPECIAL - ONLY $7 95 es. 

SAVE 51,59 

a,2 

Separate 
Components for 
4000 Amplifier 

Ad component' we mad.a.separate- 
NW the ETI4000 Arnold.. 
ET100 PCB $3.50 
(11471 PCB $9.50 
ET1472CB $4.50 
909948 53.56 
006650 07.64 
Washers and bum.. tot BOVMUBSB 
1St .F4) 51,5 
Front Panel (dolled) 51500 

Transformers 
TOROIDAL TRANSFORMER 

Beautifully engineered ~Odd wain 
forner 240V primary to two 28 vot 

win...,darwin..., 2 WW1.. 
Thin will give a DC tall volts. of 40 

Min OW. and mina, 
Mafter 

your power sY -the .a taw nee on 400 

nume tle piepe. of "die equipment. 
E.allent wen us. In 5.1. aria 

Filer ca.. a Is the trend now. 
Not to nwntion the excellent low hum 

figures encountered MO thesetyre, of 
y wdroinp -th% why all 5100-55000 

emir or. using then. 
Glib one before they all go et only 

559.10 .i ,_comparable n are Dyer 

1130 e.. 

ern 401n) I001drrnlnnh ipero..) 
"C" TRANSFORMER 521150 

ETI 455 
Speaker 
Protector 

B.,.u,e of the modern trend to .e do 
coudero in the output ,tar of rrodern 

w the speaker Moon. wry Prone 
accepting a 

h.. 
a .Sng. 

The r. of w Is to build a 
"speaker protector" end one of me bar 

le our ET.55 Kh (Marc 80 Ell) for 
525100 

stySupplied in short tom lie, t«.) ro 
.nod. you to out It Imo your .miry 

3 foot Helical CB 
aerials 
- TOP QUALITY Ilea boo & lead) 

ONLY 514.50.. 

A LARGE VARIETY OF DICK SMITH 
PRODUCTS AT DICK SMITH PRICES 
AND ON A SUNDAY TOOT 

Transistor 
Assisted Ignition 

Brighten up your 
ster_ p speakers 

tro 

Add a pair of Mad. A00152/78 
Twee! . Meth crowd« caoc.ton 
Included) 

ONLY $30.30 PAIR 

- Youl1 be rend et the nigh frquen 
or you nohow know were there. 

(from dose. In EA Dec. ill 
Compine kit, tic., awn to list nu 

and bolt ._Ctly as m. by EA. 

"Electronic verge Ig 

l,. ment, boa. 
niters is en but COI 

Cyan. en ..t" _. mote bon EA. lee, 

well 
extension end «ruin en a helm 

I ankh ergrne speeds end h directly 
compete. with electronic tachometers. 
STILL ONLY 532,50 - (comp.,, Gel 

ed . with others). 

W.ICOm. flirt 

Famous System 
80 Computer 

ONLY 5750 

With nary System 80 told we ere oler. 
.ng FREE SOFTWARE Ute TO 520, odd 
tut .very d Saltan 130/TRS80 sorhe.n 
Y one o1 the beet In Sydney - cone in or 
why for It,. soft...listrng 
N.I. VIDEO MONITOR Etre ., 5149. S0 

TRS 80/System 
80 Software 

MATCH CARDS & BANKSHOT - Two 
Programmes on one casette. 

MATCH CARDS ie e 
type germ Mere you mime numbers, 
ht"n or 0,000,0 Napa, For one or two 
Pleven. Automatic ,wing vet" r.., 
r0.11 .0iletr. 

BANKSHOT S a belle. Me gym for 
the. who think they know all worm 
H et the ball Into OM pocket. but y. 
trust hit e well Ant 
(Casein.) $11.95 
POKER PETE - Pepe 5 card Mow cooker. 
Watch Peter mume end deal card,, He 
w,11 challerga Yob with Sloth. Nees, cells 
and lord. And Pete hr sun. 3leven, 
ICco.nil 512 95 
FASTGAMMONITMI As described in 
Sorcerer Software. but made for TRW 
o r System 80, 
Cassette 521 95, 
Dak.e. 525.95. 
RUMMY MASTER - Play Rummy 
warm' Ion computer. Ectplons 
graphic. deoley noon hand the 
end Carat that hem been meieed yu,terth 
([.cone) 51295 
LOWBALL POKER - How low un p.. 
go, It's you against Micro Molly and the 

t hard Doi t t a her to 
Min 

sons 
- Molly dove en excellenl Solo.. 

(Cason.) 512.95 

Four Input 
Guitar/Mic pre 
amp Kit 
(to suit (71485 Modules/. 

A really versatile hilt with bed. Pretence, 
treble and matter volume controls. 'It 

h It' own power supply .board also to" 
and c n be powered n, horn 
15-0-15 Volta onpower transformer 
- all component: and PC board 529.50 

10 Watt 
rms/channel 
Amplifier only 
$24.50 

Ines nn1 alwork, rms now., tree.. 
r forme... A FANTASTIC BUY _, 

Limited stocks. 
IS., EA A:W,t 71 for r .l. 

car. nibs h for oysW grant cal. 
MAX knout. Can M.N. from magnetic 
MHeeelie Pith prole addition of ,pecw 
meamo kit ... 58.50 ... [swamp can be 
powered direct from rd voltnr of wrap 
Ideas. prw.ddl. 

TraOc r h illy wound for this .01- ly 59 50 c 

300WATTS! 
Playmaster 
300W Amplifier 
Module Kit 
(EA lone 7O) 

The full technical knaw.ew of the 
'EI.o,ronu Au,nelli ,tit ha been put 
Into draining the superb 000¡00.. 

T. 300 Wen Arnold. Module Kit 
Includes Matink, thermal cutout, nuts. 
bolts, il,eon grease, mica, solar ... ail 

ou reed a soldering , iron, wt.... 
. pin of anew, drill _, end Stanley knife 
., and (VI a good tea to hew a trusty 
maltlmmr ,_ (we hew them from 59 1501 

MODULE KIT _575.00 

Power Supply to suit 
300W Playmaster 
_, INCLUDES TRANSFORMER ev .n 
mono, component. to make up payer 
wooly kit complete. 

052.15 

Power Transformers 
to wit Pt.Ymatr 300 Wan Ampnfir 

132 50 

Sprite Fan (4.1 240V AC 

Recommended by EA for Om aeRct 
ONLY 129.50 

Chassis & Hardware Pack 
300WATT PAO (EA July LO) (Law Ca. 
e Pin). 

If you have made the alp moduli, ho 
toeiske, protector end wish to put them 
all Into t with the 00 poly, 
Men Ypull n.0 thin Pick t0 flown every. 
thing o". It eMud« LED, Pinging pull, 
mite', extra r.ston ern cape... 
Mr., front label, nuo, bolo and pacers. 

ONLY 5915 

Case The deal caw for thee amp is the 
r00k-monnting ETI4000 Cr. for 555.00 
a woods soled 5114000 Cate for 
145.00 (mown eltewh«. In till ed.) 

MATT BLACK SPRAY . ,125gm un 
12.50 

P/M 300W 
Loudspeaker 
Protector Kit 
(EA July 10) 

For an rndife r of sucn room..' 
00w. output *5 Toud.w.ker 
protector. mendato, If you don't 
«lent your loud0pe.ken ...eyed and It 
only cost' $12 95 

Itedudel PC board and all comporon%) 

Audio Crossover 
Chokes 

Top quality, ercor.0 him power.. 
Mee 

DC 
metros proton. cho ó. 

Fo1 on merry woman from 
,hen now haw thew cokes o 

Mr you cen design Your own crewmen. 
01 m,llehmnes 57.00 
1.0 millkennee 57.00 
21 milnhmnee 07.50 

ETI 438 LED 
Level Meter 

Forum eight LEDs which tell you e.Iy whet power you ...mini. end 
ou n 

y 
whether rlipping (exceeding 

ratans W at.). A very Una. it 
to .es 20-32 V d.r 
1ó M20V 0.e. to drive. u 

PIr, net. Amoral. Power Output 
when ordering, for m.nf4ng R«Istor. 

ONLY 511.95 

What else do we 
carry? ' 

All electronic e,dwere (twee., en. 
bard, PC board, a4.), tool.. an., cable 

enkenducton, abet, Mi Pl, Kith. PA 
Equipment, MKtpho. n. Sp.kin, Car 
Redna, Ca LM Pleven, Car Audio 
Accerorim intercoms, boob. tram 
lemon Renton. Cannons.hatonk, 
mil, TV erne an ...ones. CB 

garret. end meter. 

Complete Coral 
300mm (1211) 4 
speaker, 3 way 
kit Lecbalng weedwenl 

' ONLY 5219 00 
Ruin 12"17000013 My 909 N .. 0320., 
R.rmm, 17'0000013 try Kit .. $291P. 
Mod Ora,: 51.00 Packing 'Yregnt on - 

Coral 250 mm (10") 3 
way 3 speaker kit 
ISO watt,. B ohm). Conante of two 10" 
1260enn1 woofers two 5-112Smnl mid, 
an. and two 2111112.5o.rl tweeters. 

with two 3 m erg ...VW no woend 
I e crew, t«Ml end *inn, 

ONLY 515 20 pair 

80. 04 requirement : 000no(tH O3tors 
lo) 27pMldl 

Coral 200mm (8") 3 way 
3 speaker kit ONLY 08$ pair 
135 watts. Bon.l. Conn. or two B" 
1200mml woo,.. Mo 4' I100mnl md_ 
age and two 2W. (625nrn) twe 

with two 3-wey motto., networks end 
ill acres terminals and InterMl ~ring 

ETI 4000/2 
Speaker Kit I tl de, 
,w 

al 

thewith ce 
unarm 

m 

a. seal in 71W00/í erete. e0 f' 1M 17Mm17^I 
owes Oreg wren *meow, . The eo, 
network. eno ddf.nt H h Is a three 
way system IIn9H form). 
Mad OMer: 51.00 pecking, 
'Intl.', ...name. 0300 pail 

ETI 4000/1 
Speaker Kit Imlwe, 2 
only A012250.we 300mrn112 1 woolen 
2 nth AD 70601ÁY8 171..77^1 lower 

2 one m 021 0/508 soa 
12"1 med. . 2 0 0016107/ 
25..11^1 done we ray ., 2 only 4 

Moro, (Mt. M E 

Ye kit fo m) plus lull instrument on 
,roles. Ibox kit separate). 

Mail Order: 51.00 be k eng, 
, 'eight er 

Complete 4000/1 
Speaker System 
(rncluong speaker, corvine, and boa« 

men/Ming newt mm lent.. he o ken. 
Mal Order: 51.00 Peck. 
"tr.gbt on" urn,., , , . ONLY 5691 pail 

5.459 tub 

ETI 4000/1 Speaker 
Boxes 

meeker 
two mole,,.oneny dmdSn 

boar eirectly it newer. be 
ETI for this Pro., ._ a1 tr. es required 
tot Y0.4 to do n 

end 
am crow 

wen 
Ion kit form) in ero mou 

d Welnut Dinh Dimension.: 
100aOhl a 39cm.1 35cmldl. 
Mal Oren: 5110 packing, 
-I went on- ea r ea 1300 pin 

prJ 

Complete 4000/2 
Speaker System 
bmlusni,,pe k . «P p rt end boa., 

fe- n.. p or smokers) 
comm. m., 

ONLY 5550 pale 



Radio direction finding 
with the Realistic DX -160 
David Jeanes VK2BSJ 

WHEN THE Realistic DX -160 came on 
the market some years ago, the receiver 
included the Low Frequency band of 150 
to 400 kHz. In this band are found 
marine and aeronautical radio beacons, 
which transmit omnidirectional signals 
suitable for direction finding (D/F). 

To enable the DX -160 to provide D/F 
information, a simple modification to 
the Band A aerial coil is necessary, plus 
the construction of a loop antenna. 

The loop antenna 
By experiment, it was found that four 
turns of wire wound around the edge of a 
piece of light plywood, 300 mm square, 
appeared to match well into the antenna 
coil of the receiver's Band A. The di- 
rectional qualities of this loop were 
excellent. Distinct nulls in signal 
strength were obtained from several 
aero beacons in the Sydney -Newcastle 
area. Signal pickup was more than ade- 
quate. Williamtown aero beacon, some 
120 km away, was received at good 
strength. Having resolved the question 
of the number of turns for the loop, it 
rémained to construct a practical, 
rugged loop antenna. 

Rigid PVC electrical conduit was ` , 

chosen far the loop housing, as it is in- F 
expensive, easy to work and glue, and 
several types of elbows and sockets are 
available. +1, 

A one metre length of 6 mm bore PVC 
conduit, plus four 90° elbows and one 
T -piece with inspection panel were pur- 
chased. A small tin of PVC conduit 
solvent provided adequate glue for all 
joints. 

My final loop dimensions were 
350 mm wide by 220 mm height overall. 
Cut the PVC conduit with a hacksaw, to 
provide the side and top sections. Two 
lower sections are needed to allow the 
T -piece to be centred at the bottom of the 
frame. 

,- r _ 
' i l1 q 1 axt, 

7"."` 
.- - ` - _ 

,.. 

5111i 

David Jeanes' boat, the "Nikki". The DX -160 and D/F loop are installed on board. 
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The completed loop assembly has a perspex pointer attached so that the 
direction may be read off a compass rose on the loop mount. 
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The upper arrow shows the four -section Band A loopstick coil. The arrow at 
lower right shows the STANDBY socket - now used for the loop Input. 

Assemble the conduit sections and 
elbows to check for symmetry. For the 
loop conductor, I used a length of four - 
conductor telephone cable. String the 
cable through the various elements of 
the loop frame, leaving a few centi- 
metres spare to emerge through the 
inspection panel of the T -piece. 

Using the PVC solvent as directed on 
the can, cement the sections to the 
elbows and T -piece, laying the frame on 
a flat surface to maintain a true shape. 
When the solvent has cured, trim off the 
ends of the phone cable, exposing 20- 
30 mm of the multi -core conductors. 
The wire colours are black, green, white 
and red. Solder the green of one cable to 
the black of the other cable end. Con- 
tinue with white to green, and red to 
white. When these three joints are 
soldered and tape insulated, the black 
and red ends remaining become the 
connections of a four turn loop. 

Twin conductor shielded audio cable 
is satisfactory for the feeder between 
loop and receiver. This cable is soldered 
to the loop black and red wires. No earth 
for the shield is required at the loop end. 

To provide bearing information, a 

The completed loop assembly mounted as described. The compass rose on 
the base is carefully aligned fore and att. 

L-7 i hr-i i 
\ 

eit'lüSa :. .t :.4 
Il / - a T ,.. 

,, '. } _ . ti 

vosim 
Underside view of the receiver. Arrow at lower left indicates which water 
section on the bandswitch is re -wired; at right, the STANDBY socket. 

perspex pointer is glued to the bottom 
section of the loop frame T -piece, orien- 
tated 90° to the plane of the loop. A base 
plate for the loop to rotate on was made 
from a 360° compass rose - cut from an 
old marine chart. The rose was covered 
with perspex then glued to a square 
piece of waterproof plywood. The base 
plate can be mounted along the fore and 
aft axis of the vehicle (boat, car etc.) 
with the 000 degree of the rose pointing 
exactly forward. 

If a small section of the 6 mm conduit 
is glued into the exact centre of the base 
plate, the loop frame can sit on this axle 
and be rotated by hand to find a null in 
the signal strength. When not in use the 
loop can be slipped off the base and 
stowed away safely. 

Receiver modification 
When the receiver covers are removed, 
it will be evident that a loopstick 
antenna system is used for Band A to 
provide some directional quality. That 
loopstick coil wound in four segments is 
T1 and is connected between earth and 
tag 'A' of the bandswitch wafer. 

With the receiver upside down, dial 

facing you, the correct wafer section is 
that nearest the front and the lug in 
question is at one o'clock. 

The STANDBY socket on the rear 
panel provides an ideal entry for the 
loop feed line, and a plug is provided. 
Follow the Standby wiring to the pc 
board and permanently solder a link 
across the terminations. 

Remove the wire on lug A of the band - 
switch and wire it to one of the Standby 
socket terminals. Locate the earth end 
of T1 primary and wire it to the other 
terminal of the Standby socket. Ti 
primary is now isolated from earth and 
will provide a balanced load for the loop. 

All other bands are unaffected by the 
modification and operate from the 
regular antenna terminals. The loop 
feedline braid may be earthed adjacent 
to the Standby socket. 

It is assumed that for D/F operation, 
the receiver is being operated on 
12 Vdc. Mains operation may reduce 
the effectiveness of loop signals. The 
Standby switch on the front panel is 
now redundant and may be wired to 
switch on the dial lights during 12 V 
operation. 
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COMPONENT 

CENTRE 
33A Regent Street, Kogarah NSW 

(Opposite Kogarah High School) 
Phone 588-5172 

RESISTORS 
YaW - 5c. 1 W - 8c. PW5's - 45c. 

TRANSISTORS 
BC 107, 108, 557, 558 - 33c. BC 559 - 30c. BC 

547, 548 - 25c. BC 549 - 27c. BC 109 - 36c. BD 
139, 140 - 95c. BC 639, 640 - 75c. 2N3055 
(Motorola type) - $1.30. 

SEMICONDUCTORS 
4001, 4011 - 40c. 4016 - $1. 4017 - $1.75. 
7400,7402 - 45c. 7490 -$1.74000,CO2 - 50c. 

DIODES 
1N914 - 5c. IN4004 - Bc. IN4007 - 18c. 

. REGULATORS 
7805, 12, 15 - 51.25. 7905, 12, 15 - 51.75. 

SCR's 
C103B (200V, 800 mA) - $1.16. C106DI (400V, 
4A) - 51.08. C106YI (30V, 4A) - 70c. C122E 
(500V, 8A) - $2.56. 

TRIACS 
SC14ID - $1.28 

DIACS 
ST2 - 38c. 

BRIDGE RECTIFIERS 
All 400V, 1.5 amp to 30 amp. 

POTS 
Single gang log and linear. 500R -1M - 75c. Trim - 
pots - 39c. Cermet, Vert 8, Horiz - 42c. 

LED's 
5 mm Clear and Diffused Sankin Type. Red - 22c. 
Green and Amber - 31c. 

Also a large range of capacitors, 
Electros, Greencaps, Tag Tantalums. 

All first quality components 
at prices you CAN afford. 

TRUE MAD. 
NORTH NORTH 

AFRO 
BEACON 

How to find the true bearing of the vessel using the radio direction finder. 

tit 

Selected portions of the circuit of the DX -160 re- 
ceiver with the Band A coil indicated and the 
STANDBY socket, which is re -wired to provide the 3:7_40_1 
loop antenna Input. 
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The DX -160 general coverage and D/F receiver Is mounted in a convenient place in the cabin of the Nikki. 
When not in use, the D/F loop antenna is stowed above the receiver. 

D/F operation 
As the receiver rear cover is masonite, 
on -air testing will indicate whether it is 
necessary to shield the interior from 
outside signals. If so, aluminium foil 
may be wrapped around the rear cover, 
ensuring the foil is earthed. 

Aeronautical radio beacons are virtu- 
ally the only transmissions evident on 
Band A. A very few marine beacons are 
spotted around the Australian coast. A 
list of aero beacons, their frequency, 
callsign and position in latitude and 
longitude may be obtained from the Air- 
ways Operations Branch, Department 
of Transport. 

With the regular antenna disconnec- 
ted and the loop mounted on its 
baseplate, switch to these functions: - 
band switch to band A 

ANL off 
Mode to CW-SSB 
AVC to FAST 
RF gain advanced about Ya way 
BFO to 12 o'clock 
Audio gain as desired 

Tune in an aero beacon and note the 
morse identification. Adjust the tuning 
for a beat note of comfortable pitch. 
Adjust antenna trim for minimum 
S -meter reading. Rotate the loop for a 
signal null and note the bearing indi- 
cated by the pointer against the 
compass rose. Swing the loop 180° and 
note the bearing of the second null. In 
almost all situations the general direc- 
tion of the transmitting station is 
known, so that the correct null and 
bearing is easily ascertained. 

To plot the bearing on a chart or map, 
the heading of the vehicle must be 
known. On my vessel, the magnetic 
compass is adjacent to the loop. The loop 
is swung for a null and simultaneously 
the compass heading is noted. In the 
example shown, assume the compass 
course, corrected for deviation, is 040° 
magnetic and the relative loop bearing 
of the aero beacon is 270°. A magnetic 

r 

. r 

course of 040° off the NSW coast where 
magnetic variation is 12° east, would 
mean that the vessel was in fact head- 
ing 052° True. Add the true heading, 
052° to the relative radio bearing of 
270° and we obtain the true direction of 
the aero beacon of 322°. To plot the 
bearing from the aero beacon to the ship, 
subtract 180° from 322°, giving 142°. 
Draw a line from the aero beacon in the 
direction of 142° and the ship will be 
somewhere along this bearing line. 

A second bearing, taken shortly after 
the time of the first bearing, from a 
second aero beacon, would provide a 
bearing line which would cut across the 
first. The intersection of these two lines 
gives the ship's position: The accuracy 
of the position depends primarily on the 
correctness of the vehicle's heading at 
the time of the bearings. Other errors 
peculiar to direction finding by radio 
are outside the scope of this article. 
Briefly listed, they are:- quadrantal 
error caused by metallic objects in the 
vicinity of the loop; coastal refraction 
applicable to ships at sea and 'night 
effect' where distant signals on the 
same frequency or skywave signals 
from the selected beacon cause the loop 
null to fluctuate away from the true 
direction. 

Broadcast stations are not satisfac- 
tory for direction finding purposes 
because the band is crowded with 
signals, identification of the station is 
difficult and its exact position is often 
unknown. Ground wave propagation is 
reduced at the higher broadcast fre- 
quencies and skywave propagation 
enhanced at night. 

1,11 

The 'electronics' aboard the Nikki includes a Teleradio 65 marine transceiver, a Swan 40m monoband rig, 
146 MHz FM rig, a depth sounder and assorted other items. 

ETI November 1980 - 61 



NATIONAL - FAIRCHILD - PHILIPS - INTEL - RCA - RAYTHEON - SY NTECH -TEXAS - MOTOROLA - 

STRIKE IT 

RICü! 
WITH c 

ELIIST 

Ellistronics now stock in excess of 2000 
different types of semiconductors plus 

computer components and systems. 
Altogether we have over 8000 various 
electronic components. The largest 

range available in Melbourne 

ICJ 
289 LATROBE ST. MELBOURNE. 3000 

PHONE '03' .602-3282 602-3836. TELEX AA37758 LSTRON. 

bcinHcorcJ 

welcome here 

YES! WE ACCEPT BANKCARD. All 
prices valid month of issue. Heavy 
items sent Comet freight forward. 
Minimum post $3.00. 

OUR LOWEST PRICES EVER 
RUSH FOR THESE FULL SPEC. PRIME I.C.'S 

WHILE STOCKS LAST 
2716. 450ns Single 5v Supply ..$11.95 ea. 8 BIT flAPU'S 
2716. 200ns Single 5v Supply ..$19.50 ea. 6802 $11.80 ea. 
2114.450ns $2.95 ea. 6808 $10.50 ea. 
2114. 300ns $3.90 ea. 6809 $46.77 ea. 
2708. 450ns $6.40 ea. 6821 $5.10 ea. 

6840 $7.84 ea. 
6845 $38.94 ea. 

Z80 C.P.U. $10.81 ea. 6847 $28.00 ea. 
Z80A C.P.U. $11.14 ea. 6850 $4.40 ea. 
Z80 C.T.C. $9.49 ea. 6852 $5.50 ea. 
Z80A C.T.C. $11.44 ea. 
Z80 P.I.O. $6.65 ea. 
Z80A P.I.O. $8.57 ea. 
Z80 SIO/O $38.67 ea. RISTON 3000 COATED 
Z80A 510/O $49.90 ea. FIBREGLASS BOARD Z80 510/1 $38.67 ea. 
Z80A SIO/1 $49.90 ea. SINGLE SIDED 
Z80 S10/2 $38.67 ea. 6" x 3" $1.60 ea. 
Z80A SIO/2 $49.90 ea. 6" x 6" $2.30 ea. 
Z80 SIO/9 $38.67 ea. 9" x 6" $3.35 ea. 

Z80A SIO/9 $49.90 ea. 12" x 12" $7.95 ea. 
DOUBLE SIDED 

2732 $66.00 ea. 
MB 8414 (2114 CMOS 250ns) $21.00 ea. 
65 x 08 1k x 1 CMOS $9.00 ea. 

6" x 3" 
6" x 6" 
9" x 6" 
12" x 12" 

$2.30 ea. 
$3.30 ea. 
$4.10 ea. 
$9.45 ea. 

Full range of chemicals available. 
FLOPPY DISC CONTROLLERS 
FD 1771 $37.00 ea. 
FD 1791 $62.00 ea., 
FD 1793 $62.00 ea. 

ALL PRICES PLUS 15 PERCENT SALES TAX 
APPLICA BLE 

DIRECT IMPORT PANEL 
METERS 

AT LOW, LOW PRICES 

6 1811' 
Dc 

MIL LNMPENE5 

0,911. MI" 

A - 120 ohms MU -65 10M0uA - 1400 ohms 
Dimensions: Overall - 100mm(W) x 
82mm(H) 

Scale - 100mm(W) x 50mm(H) 
Mounting: Hole required-63mm 

Bolts centres - 80mm(W) x 64mm(H) 
Nuts and washers provided 

$10.18 ea. plus $1.52 tax 
MU -45 
O-1 MA -120 ohms 
O-50UA-1400 ohms 
O-5ADC-3 Shunt 
0-30VDC-100 ohms 
$6.91 ea. 
plus $1.04 tax 
MU -45 VU 
METER ,: VU (Ode equals 1mW 

Into 600ohms) - 1,000ohm 

$7.93 ea. 
plus $1.11 tax 

MU -45 DIMENSIONS 
Overall - 58mm(W) x 52mm(H) 
Scale - 58mm(W) x 31mm( ) 
Hole required - 44mm 
Bolt centres - 38mm(W) x 38mm(H) 
Nuts and washers provided 
10 or more less 10 percent 
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AUSTRALIAN MADE 
WELLER SP25D MARKSMAN 
Mains voltage constant heat 25 watt with 
5/32 tip (lightweight 185 grams). 
Made in Australia Weller gives you 
better value in soldering irons than 
most imported irons. Fully 
guaranteed. $9,75 ea. 

TAX EXEMPT 

SPECIAL FOR THIS MONTH AT ONLY $54.95 ea. 
WELLER WTCPN SERIES TAX EXEMPT 

LOW VOLTAGE, TEMPERATURE CONTROLLED SOLDERING STATION 
A transformer poweredsoldering station, complete with a low voltage, temperature controlled soldering pencil. 
The special Weller "closed loop" method of controlling maximum tip temperature is employed, thereby 
protecting temperature sensitive components while the grounded tip protects voltage and current sensitive 
components. The soldering pencil features a stainless steel heater construction a non -burning silicon rubber 
cord and a large selection of iron plated tips in sizes from .8 mm diameter to 6 mm diameter with a choice of tip 
temperature of 600°F/315°C. 7O0F/370°C and 800F/430°C. 
A redesigned transformer case features an impact -resistant noryl for durability and protection against 
accidental damage, a quick connect/disconnect plug for the soldering iron. extra large wiping sponge, tip tray 
to store extra tips, plus an improved off -on switch with a long -life neon indicator light, a non -heat sinking 
soldering pencil holder and a 2 m flexible 3 -wire power cord. 
The soldering Iron is normally provided with a PTA7-1.6 mm screwdriver 700F/370°C tip. 

SPECIFICATIONS 
Power Unit Power input 240 Volts 50 Hz 60 Watts Inc Transformer Output Voltage - 24 Volts (Full Load) 

Power Unit Size - 113mm x 187.3mm x 92mm 2 Metres, 3 Wire Power Cord. 
Soldering Pencil Soldering Pencil Wattage - 48 Watts Tip Voltage To Ground .01 Volts P -P Pencil 
Weight - 50 gram (W/O Cord) Recovery Time (From 100°F Drop) W/PTA7 Tip = 11 Sec. 

IBM 

. 

S2010 PVC weatherproof re-entrant 
horn/speaker. Very attractive "off white" 
colour. 8 ohm 5 Watt RMS. Ideal P.A. use. 
Individually boxed. 

SPECIAL PRICE $5.95 ea. 
exempt 
$6.84 inc. tax 

Ellistronics are direct distributors for 
Weller, Hitachi and Trio. For quantity 
discounts etc. ask for Trade Division. 

TOP 
QUALITY 
LOW COST 

TRANSFORMERS 
R-2150 
Primary: 240V AC. 
Secondary Voltage: 12.6 volts CT. 
Secondary Current: 150mA. 
Termination: Flying leads. 
53.80 ea. 10 up 53.34 ea. 

R-2155 
Primary: 240V AC. 
Tapped Secondary Voltages: 6.3. 7.5, 8.5. 

9.5. 12.6, 15. 

Secondary Current: 1 amp. 
Termination: Solder lugs on transformer. 
55.75 ea. 10 up 55.06 ea. 

R-6672 
Primary: 240V AC. 
Tapped Secondary Voltages: 15, 17.5, 20, 

24, 27.5, 30. 
Secondary Current: 1 amp. 
Termination: Solder lugs. 

57.48 ea. 10 up 56.44 ea. 

S2000 8" (200mm) wide range general purpose. 
Includes transformer, mounting holes for P.A. and 
background use. Very smooth over-all response 45 
Hz -12 KHz. Fitted to a 1.9 cubic ft vented enclosure 
they sound unbelievable. 
8 Ohm 8 Watt RMS 5.6 on magnet. 
$6.00 TRADE, $6.95 Inc. tai 

EXTRA SPECIAL 
2N 3055 TRANSISTORS 

FULL SPEC. MOTOROLA 
55c ea. plus 15c tax 

MJ 2955 TRANSISTORS 
65c ea. plus 18c tax 

TEXAS INSTRUMENTS 
CALCULATORS 

Ti 25 $19.04 
Ti 30 SP $22.85 
Ti 50 $38.09 
Ti 55 $54.09 
Ti 58C $141.50 
Ti 59 $295.00 
PC -100C $215.00 
(Printer/Plotter for Ti 58C and Ti 
59) 

Speak and Spell $77.78 
Dataman $24.26 
Little Professor $17.62 
AC9131 AC Adaptor/Charger for 
Ti 58C/59 $7.06 

All calculators plus 15 percent sales tax if applicable. 
Full range of Texas calculators and accessories in stock. 

If we are not-No.1 now, we soon will be. 

!RGUSON - A&R - NATIONAL - FAIRCHILD - SPECTROL - AMPHENOL - UTILUX - SYNTECH - ADCOLA - 



Radio & Electronics 
Books 

BERNARD BABANI (publishing) LTD 
160: COIL DESIGN & 

CONSTRUCTION MANUAL 
B.B. Babani 

Complete book on how to design and make RF, IF, audio 
and power coils, chokes and transformers. Every type is 
discussed and calculations given. Covers AM and FM radio 
and TV. 

96 pages Price $2.75 

202: HANDBOOK OF ICs EQUIVALENTS 
AND SUBSTITUTES. 
B.B.Babani 

One of the most complete IC equivalent and substitute 
guides yet published. Full data on over 9500 ICs. Covers 
digital and linears of all types from UK, USA, Japan, 
Germany, France, Czechoslovakia etc. 

128 pages Price $3.70 

.221: 28 TESTED TRANSISTOR 
PROJECTS 

R.Torrens 
Some circuits are completely new - others are more 

familiar designs. The projects can be split into simple 
building blocks to enable readers to combine circuits for 
specialised needs. 

96 pages Price $4.60 

224: 50 CMOS IC PROJECTS 
R.A.Penfold 

CMOS ICs are suitable for an extraordinarily wide range of 
applications, are cheap and easy to obtain. Here are a 
number of interesting and useful projects in four general 
categories: (1) MuRtvibrators, (2) Amplifiers and oscillators, 
(3) Trigger devices, (4) Special devices. 
112 pages Price $3.50 

225: PRACTICAL INTRO TO DIGITAL ICs 
D.W.Easterling 

This book introduces the reader to digital ICs (mainly TTL 
7400 series). Besides a number of simple projects, contents 
include details of a Logic Test Set which enables 
constructors to identity and test digital ICs. Also includes 
digital counter -timer. 

80 pages Price $4.60 

50 (FET) Field 
Effect Transistor 
Projects era 

000 000 000 0 0000 

227: BEGINNERS GUIDE TO BUILDING 
ELECTRONIC PROJECTS 
R.A.Penfold 

Enables total beginners to tackle practical electronic so he 
or she can confidently build electronics projects such as 
published In ETI and other magazines and books. Subjects 
include component identification, tools, soldering, various 
building methods, cases, legends etc. Practical basic 
projects are also included. 

112 pages Price $4.60 

BP1: 1ST BOOK OF TRANSISTOR 
EQUIVALENTS AND 
SUBSTITUTES 
B.B.Babani 

Complete transistor equivalents guide. More than 25 000 
transistors with alternatives and equivalents. Covers 
devices made in UK, USA, Japan, Germany, France, 
Europe, Hong Kong etc. See also BP 14 (below). 
80 pages Price $2.25 

BP 14: 2ND BOOK OF TRANSISTOR 
EQUIVALENTS AND 
SUBSTITUTES 
B.B.Babani 

The second book contains data on devices not included In 
the first. This book supplements BP1, no data is duplicated. 

208 pages Price $4.05 

BP 24: 52 PROJECTS USING IC 741 
Rudi & UweRedmer 

Originally published In German, this book achieved huge 
European sales. Now translated Into English with copious 
notes, data and circuits, this book is a must for those inte- 
rested in any way in this inexpensive and most versatile IC. 

80 pages Price $3.50 

BP 33: ELECTRONIC CALCULATOR 
USERS HANDBOOK 
M.H.Babani 

An invaluable book for all calculator users. Presents 
formulae, data, methods of calculation, conversion factors 
etc, often with examples. Includes way to use simple four - 
function calculator for Trig functions (sin,cos,tan): 
Hyperbolic functions (sinh,cosh,tanh), Logs, Square Roots 
& Powers. 

Comprehensive conversion factors incorporated, 
including length, area, volume & weight through specialised 
conversions such as viscocity, illumination, cargo shipping 
measures etc. Also formulae for discounts and mark-up, 
Currency conversions, interest, solutions of equations, 
binary and octal numbers, areas and volumes, scats and 
maths etc. 

208 pages 

A Practical 
Introduction to 
DigitalIC's 

Q 

If 
p 

i 

Price $3.50 

50 CMOS IC 
Projects 

BP 36: 50 CIRCUITS USING GERMANIUM, 
SILICON,ZENER DIODES 
R.N.Soar 

Contains 50 interesting and useful circuits and 
applications In many different branches of electronics. 

64 pages Price $2.75 

BP 37: 50 PROJECTS USING 
RELAYS,SCRs & TRIACs 
F.G.Rayer 

Relays, SCRs and Triacs have a wide range of 
applications - from motor speed control, dimming, heating, 
timers, light-sensitIve circuits, warning devices, light 
modulators, priority indicators, circuit breakers etc. Book 
gives tried and proven circuits which will tolerate wide 
latitude of components and values allowing easy 
modification to suit special needs. 

112 Pages Price $4.60 

t 

BP 39: 50 (FET) FIELDEFFECT 
TRANSISTOR PROJECTS 
F.G.Rayer . 

Field effect transistors are used in many circuits. The 
projects here include amplifiers and converters, test 
equipment and receiver aids, tuners, receivers, mixers and 
tone controls, plus miscellaneous devices. The FET used is 
not critical and many other types will work as well. This book 
will be of interest to all enthusiasts, shortwave listener, radio 
amateur, hi-fi buff or general electronics experimenter. 
112 pages Price $4.60 

BP 40: DIGITAL ICs AND PIN 
CONNECTIONS 
Adrian Michaels 

Equivalents and pin connections of a popular user - 
orientated selection of digital ICs. Shows details of 
packaging, families, functions, manufacturer and country of 
origin. Includes devices by Fairchild, Ferranti, Hams, ITT, 
Motorola, National, Philips, RCA, Signetics, Sescocem, 
SGS-Ates, Siemens, SSW, Stewart Warner, AEG- 
Telefunken, Texas, Teledyne. Companion volume to BP 41 - Linear ICs. 

320 pages 

Popular 
Electronic 
Projects 

D D 

Price $9.00 

Coil Design and 
Construction 

64 - November 1980 ETI 



BP 41: LINEAR IC EQUIVALENTS 
AND PIN CONNECTIONS 
Adrian Michaels 

Essentially similar in concept to above but deals with 
linear integrated circuits. 

320 pages Price $10.00 

BP 42: 50 SIMPLE LED CIRCUITS 
R.N.Soar 

50 Interesting and useful circuits and applications using 
LEDs. A useful book for beginner and advanced enthusiast 
alike. 

64 pages Price $3.50 

BP 44: IC 555 PROJECTS 
E.A.Parr 

Every so often a device is made that is so useful one 
wonders how life went on before itl The 555 IC is one such. 
Frist made by Signetics it is now manufactured by almost 
everyone in the business. It is very cheap and readily 
obtainable. 

Included In this book are basic and general circuits, motor 
car and model railway circuits, alarms and noise makers plus 
a section on the subsequent 556,558 and 559 devices. 

160 pages Price $6.45 

BP 45: PROJECTS IN 
OPTO -ELECTRONICS 
R.A.Penfold 

Opto -electronic projects of interest to all electronics 
enthusiasts. Included are simple circuits using ordinary 
LEDs as well as more sophisticated designs such as Infra- 
red transmitters and receivers, modulated light transmission 
and photographic projects. 

112 pages Price $4.95 

BP 47: MOBILE DISCO HANDBOOK 
Colin Carson 

Most people who start mobile discos know little about 
equipment or what to buy. This book assumes no preliminary 
knowledge and gives enough info to enable you to have a 
reasonable understanding of disco gear. 

128 pages Price $4.95 

BP 48: ELECTRONIC PROJECTS FOR 
BEGINNERS 
F.G.Rayer 

This book gives the newcomer to electronics a wide range 
of easily built projects. Actual component and winng layouts 
aid the beginner. Some of the projects may be built without 
using soldering techniques. 

128 pages Price $4.95 

BP 49: POPULAR ELECTRONIC 
PROJECTS 
R.A.Penfold 

A collection of the most popular types of circuits and 
projects covering radio, audio, household and test 
equipment. 

144 pages Price $5.35 

BP 51: ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING 
M.K.Berry 

This book shows how electronic music can be made at 
home with simple and inexpensive equipment. It describes 
how sounds are created and recorded to build up a final 
composition. It shows how to build a small studio including 
mixer and various sound effects units. 

96 pages Price $4.60 

BP 53: PRACTICAL ELECTRONIC 
CALCULATIONS AND FORMULAE 
F.A.Wilson 

This book is for the practical person's workshop bench. It 
bridges the gap between technical theory and cut -and -toed 
methods which may work but leave the experimenter 
unfulfilled. There's a strong practical bias. Tedious and 
higher maths has been avoided where possible. Many tables 
are included. This one's a beauty) 

256 pages Price $8.25 

BP 56: ELECTRONIC SECURITY 
DEVICES 

R.A.Penfold 
Simple and more sophisticated burglar alarms using light, 

infra -red and ultrasonics; also other types of alarm such as 
gas and smoke detectors, flood alarms, doorphone and baby 
alarms etc. 

112 pages Price $5.35 

ELEMENTS OF ELECTRONICS 
F.A.Wilaon 

BP 62 - Book 1 

BP 63 - Book 2 

BP 64 - Book 3 

This serles provides an inexpensive intro to modem 
electronics. Although wntten for readers with no more than 
basic arithmetic skills, the use of maths is not avoided - all 
the maths is taught as the reader progresses. 

The course concentrates on the understanding of 
concepts central to electronics rather than continually 
digressing over the whole field - on the basis that once the 
fundamentals are mastered, the workings of most other 
things are soon revealed. The author anticipates where the 
difficulties lie and guides the reader through them. 

Book 1 ... All the fundamental theory necessary to a full 
understanding of simple electronic circuits and main 
components. 

Book 2 ... Alternating current theory. 

Book 3 ... Semiconductor technology leading to transistors 
and ICs. 

These three books constitute a complete, Inexpensive 
electronics theory course of inestimable value in either 
hobby or career. 

224 pages- Price $8.25 (each volume) 

BP 65: SINGLE IC PROJECTS 
R.A.Penfold 

All projects in this book are simple to build and are based 
on a single IC. A few projects use one or two transistors In 

addition. A strip board layout is provided for each project 
together with special constructional points and setting up 
info. The five chapters are: Low level audio, Audio power 
amps, Timers, Op -amps, Miscellaneous circuits. 

128 pages Price $5.50 

BP 66: BEGINNERS GUIDE TO 
MICROPROCESSORS AND 
COMPUTING 
E.F.Scott 

An introduction to basic theory and concepts of binary 
arithmetic, microprocessor operation and machine language 
programming. The only poor knowledge assumed is very 
basic arithmetic and an understanding of indices 

128 pages Price $6.45 

BABANI BOOKS - MAIL ORDER, DIRECT FROM ETI ! 

Please send me: 

Book 

160 

202 

221 

224 

225 
227 

BP1 

BP14 

BP24 

BP33 

BP36 

BP37 

BP39 

BP40 

Qty. BP41 

BP42 

BP44 

BP45 

BP47 

BP48 

BP49 

BP51 

BP53 

BP56 

BP62 

BP63 

BP64 

BP65 

BP66 

Post & handling: 

1 - 4 books: $1.35 

5 - 10 books: $2.70 
11 - 20 books: $3.50 
over 20 books: $5.00 

I enclose $ (inc. p & h.) 

Name 

Address 

postcode . . . . 

Send to: ETI 'Book Sales', 3rd Floor, 

15 Boundary St, Rushcutters Bay NSW 2011. 

Please allow 4 - 5 weeks for delivery. 

WE REGRET WE CANNOT SUPPLY NEW ZEALAND READERS 

ETI November 1980 - 65 



ROD IW4II ; G ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. 

S100 COMPUTER PRODUCTS 
16K EPROM CARD -S 100 BUSS 8K LOW POWER RAM KIT -S 100 BUSS 

$89.50 

KIT 

FIRST TIME OFFERED 
BLANK PC BOARD - $39 

USES 2708's! 

Thousands of personal and business systems around the world 
use this board with complete satisfaction. Puts 16K of software 
on line at ALL TIMES! Kit features a top quality soldermasked and 
silk-screened PC board and 'first run parts and sockets. Any 
number of EPROM locations may be disabled to avoid any 
memory conflicts. Fully buffered and has WAIT STATE 
capabilities. 

OUR 450 NS 2708'S 
ARE 58.95 EA. WITH 
PURCHASE OF KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $36 

16K STATIC RAM KIT -S 100 BUSS 
7-1 
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KIT $249 
A&T $279 

KIT FEATURES: 
1 Addressable as four separate 4K Blocks. 
2. ON BOARD BANK SELECT circuitry (Cro- 
memco Standard'). Allows up to 512K on line. 
J. Uses 2114 (450NS) 41( Static Rams. 
4. ON BOARD SELECTABLE WAIT STATES. 
5. Double sided PC Board. with solder mask and 
silk screened layout. Gold plated Contact fingers 
6. All address and data lines fully buffered. 
7. Kit includes ALL parts and sockets 
6. PHANTOM rs lumpered to PIN 67. 
9. LOW POWER: under 1.5 amps TYPICAL from 
the *6 Volt Buss 

10. Blank PC Board can be populated as any 
multiple of 4K. 

1111- - 
BLANK PC BOARD W/DATA $49 
LOW PROFILE SOCKET SET $19 

SUPPORT IC'S & CAPS- $27 
ASSEMBLED & TESTED -ADD $30 

OUR #1 SELLING 
RAM BOARD! 

ITOH Model 8300 PRINTER. $770 plus 15% sales tax. 
This 80 -column printer provides quiet operation, making it suitable for 
use in offices, classrooms and homes. Specifications include 125 
cps, 60 lines per minute, paper loading from bottom or rear and 
Centronics -compatible, parallel interface. 
A bidirectional, dot matrix impact printer with a print head designed 
for 100 percent duty operation, assuring a print life that exceeds 100 
million characters..The precision sprocket -feed mechanism permits 
printing forms from 4'/2 to 9'/2 inches wide. A 96 ASCII character set 
prints in upper and lowercase with the added capability of producing 
double -width fonts in boldface. The vertical format unit provides 
preprogrammed/ programmable tab positions, top of form and 
bottom of form for complete formatting capabilities: 

RITRON 8 SLOT MOTHERBOARD: KIT $65.90 inc. tax. 
BUILT & TESTED $80.00 inc. tax. 

RITRON COMPUTER GRADE POWER SUPPLY: +5V Reg, 10A, 
+ 16V Unreg. Kit of parts $79.95 inc. tax. A&T $99.95 inc. tax. 
Write for list of other power supplies. Tax.free prices also available. 

JUST WRAP KIT - JWK-6 $39.50 
50ft ea. blue, white, red, yellow wire Just Wrap Tool Unwrap Tool 

SALE 
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$159.50 

21L02 
(450 NS RAMS!) 

Thousands of computer systems rely on this rugged, work horse. 
RAM board. Designed for error -free. NO HASSLE. systems use. 

Blank PC Board w/Documentation 
$44 

Low Profile Socket Set ..13.50 

Support IC's (TTL & Regulators) 
$13 

Bypass CAP's (Disc & Tantalums) 
$7 

ASSEMBLED AND FULLY 
BURNED IN ADD $45 

ALL ASSEMBLED BOARDS 
ARE TESTED AT 4MHZ. 

16K STATIC RAM SS -50 BUSS 
PRICE CUT! 

$279 - 

FULLY STATIC 
AT DYNAMIC 

PRICES 
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FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - 530 

KIT FEATURES' 
I Addressable on 161( Boundaries 
2 Uses 2114 Stalic Ram 

Runs at Full Speed 
4 Double sided PC Board Solddr mask 
and silk screened layout Gold fingers 
5 PI Parts and Sockets included 
6 Low Power- Under 1 5 Amps Typical 

BLANK PC BOARD- $39 COMPLETE SOCKET SET- $19 
SUPPORT IC'S AND CAPS- $45 

Perfect for 
I OEM's , 

$199.00 
Wired & 
Tested 

S-100 Z80 CPU CARD 

4 MHZ 

" 

.. - ' 
.....K.. ., 

16646* -' 

ASSEMBLED AND TESTED! READY TO USEI Over 3 years of design 
efforts were required to produce a TRUE S-100 Z80 CPO at a genuinely 
bargain price! BRAND NEW! 
FEATURES' 

.* 2 or 4 MHZ Operation * Generates MWRITE. so no front panel required. 
* Jump on reset capability * 8080 Signals emulated for S-100 compatabitrty 

* Top Oualuy PCB Silk Screened Solder Masked Gold Plated Contact Finger, 

SHUGART 5" MINI FLOPPY DRIVE: $379.50 inc. tax. 
$330.00 ex tax. 

Verbatim Products available. Please write for price lists. 

Please debit my Bankcard. General enquiries (03) 489-8131, Mail order enquiries (03) 481-1436, Ritronics Wholesale (03) 489-7099. gó g Bankcard No. Prices current till 7th October, 1980. Heavier items add additional postage. Extra 
w 3 Expiry Date heavy items sent Comet freight on. Prices subject to change without notice. Send 60c 

miName and SAE for free catalogues. MAIL ORDERS PO Box 135, Northcote, Vic 3070. 
Signature Minimum pack and post $1.25. 



HAS THE TASTE S1DPPED 
GETTING THROUGH? 

.$ 

I'. 

If your present tobacco just doesn't deliver the 
satisfaction you want, then roll)a Cannon. 

A rich new blend of medium dárk cigarette 
tobacco that's just a little bit stronger. 

Cannon, for the taste you're missing out on now. 

CANNON. 
SLIGI ITLY STRONGER.\' 

50 g NET WHEN PACKED 

!~ MedrrrsSlyo Cipp 
n8 aeTólwcco 

t.s 

7 

I 
x 

zIL 

ST199 



r., 

What goes on in this town 
would fill a magazine. 

Restaurants. From China to 
France. 

Sydney has more restaurants 
than you can shake a chopstick at. And 
each month they're reviewed. By food. 
By the bill By service. And by two of 
Sydney's best gourmets, Ann and John 
burner. ' 

/ 

' 

Gallery A to Z. 

Art can be anything. And anything that is art will be 
in Sydney City Monthly. 

From Picasso prints to Tibetan jewellery.Tucker's 
sculptures to Dupain's photographs. Lindsay to Whitely. 

cf 
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Every month Sydney City Monthly takes 
you around town: to the galleries, the theatre, 
conferences, opera, dance, concerts, rock, jazz, 

classical. 

Every month Sydney City Monthly 
reveals and reviews: restaurants, exhibitions, 
movies, books, wine, art. 

And every month Sydney City Monthly 
talks to the people who make this town buzz 
with fashion, gossip, politics, money, fun 

~___ Philip Marlowe is alive and well and 
snooping around Sydney. 

Raymond Chandler created him And 
someone in Sydney has brought him to life. 

He's a real life private eye in the tradition 
of Marlowe. 

He walks like Marlowe, talks like Marlowe, 
snoops like Marlowe And has a gun 

Like Marlowe. 

His stranger -than -fiction story is in 

Sydney City Monthly, November issue 

"You look divine in pink 
with yellow stripes': Iñ 

Fashion is fun. Fashion is 

expensive. Fashion is names like 1 

Trent and Carla and Flamingo. s= 0 
Sydney City Monthly is in 

fashion, in colour. 

Three stars, two stars or 
overacting stars. 

The movies. Good and bad. 
And why they're good and bad. 

The plots. The stars. The hype. 

Lyn Quayle reviews films worth seeing 

It's a very good month. 

Ed Joualt is almost as well known as St. Henri. 
And just as robust. 

Each month he sniffs, swills and swallows a cellar 
full of vintages to bring you a page full of information. 

Sydney City Monthly at your newsagent. 
,sos - $2 BUYS A LOTOFSYDNEY. 
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Lab Notes 

Transistor arrays 
using the 3046/3056/308610 

Transistor arrays are a very useful electronic building 
block often overlooked by both hobbyists and profession- 
als. This article describes a variety of circuits that can all be 
built using the 3046/3056/3086 -a common IC. 

A transistor array consists of several 
transistors on the same piece of silicon. 
They are generally mounted in a 14- or 
16 -pin dual -in -line or T05 package. 
Because all the transistors are manu- 
factured together, they are very well 
matched and because they are all on the 
same piece of silicon their thermal 
tracking is excellent. 

Arrays may contain NPN transistors, 
`super beta' NPNs, PNP transistors, 
zener diodes, transmission gates, SCRs 
and PUTs. The PNPs found in arrays 
are usually of inferior quality, having 
low ¡3, low current handling capacity 
and poor frequency response. They are 
really only suitable for bias networks 
and similar low frequency applications. 

The substrate connection 
All transistor arrays have a connection 
labelled `substrate'. Often it is connec- 
ted to the emitter at an NPN transistor, 
or it may simply be brought out to a pin 
on the IC. A cross section of two tran- 
sistors in an array is shown in Figure 1. 
The substrate consists of P -type silicon 
which isolates the two transistors 
shown as long as the collector -to - 
substrate junctions remain reverse 

COLLECTOR BASE EMITTER 

I I 

biased. This is achieved by connecting 
the substrate to the most negative part 
of the circuit. 

Beware of tricks which use the 
collector -to -substrate diode. They are 
dangerous! Figure 2 shows why. The 
substrate forms a PNP transistor with 
the base of the NPN transistor, which 
generates a latch. This latch can be 
active unless the PNP transistor is held 
off by taking the substrate connection 
to the most negative part of the cir- 
cuit. Remember, when designing with 
arrays, BEWARE THE SUBSTRATE 
CONNECTION ! 

' Another point to watch is that if the 
power supply is connected the wrong 
way round the collector -to -substrate 
diode may be forward biased, which can 
often destroy the array. 

An internal schematic and pin con- 
nection diagram for the 3086 is shown 
on page xx. A similar diagram is shown 
in the RCA Data Book, but with one 
significant error! The substrate connec- 
tion is pin 13 not pin 12. 

Current mirrors 
A very useful circuit configuration that 
is easily implemented with arrays is 

COLLECTOR BASE EMITTER 

ISOLATION 

DIFFUSION 

p 

N- 

L_ 

P N JJ 

N+ buried layer 

ISOLATION 
DIFFUSION 

P 

i R - 

p. . N+ J 1 

N. i ISOLATION 

DIFFUSION 

N+ buried layer 
) 

\ P 

N-\ 

Figure 1. Cross-section of two transistors In a transistor array IC. 

Peter Single 

SUBSTRATE 
=PNP EMITTER 

COLLECTOR OF NPN 
BASE OF PNP 0-- 

--o 
BASE OF NPN 

COLLECTOR OF PNP 

NPN EMITTER 

Figure 2. Beware the collector -to -substrate diode! 

11 ---41" 

01 

Figure 3. Basic circuit of a current mirror. Connec- 
ted like this, 01 and 02 on the array will have 
identical collector currents. 

the current mirror. Figure 3 shows the 
basic circuit. 

The collector current of a non - 
saturated transistor depends on the 
base -emitter voltage. If two identical 
transistors have identical base -emitter 
voltages their collector currents will be 
the same. In Figure 3, Q1 is diode con- 
nected and presents a low impedance to 
the input current. Transistor Q2, whose 
collector current mirrors that of Q1, is 
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Lab Notes 
SELECTED DATA ON THE 

3045/3046/3086 TRANSISTOR ARRAYS 

General Description 
The 3045, 3046 and 3086 each consist of five general purpose 
silicon NPN transistors on a common monolithic substrate. 
Two of the transistors are internally connected to form a 
differentially -connected pair. The transistors are well suited to 
a wide variety of applications in low power system in the dc 
through VHF range. They may be used as discrete transistors 
in conventional circuits however, in addition, they provide the 
very significant Inherent Integrated circuit advantages of close 
electrical and thermal matching. The 3045 is supplied in a 
14 -lead cavity dual -in -line package rated for operation over the 
full military temperature range. The 3046 and 3086 are elec- 
trically identical to the 3045 but are supplied in a 14 -lead 
moulded dual -in -line package for applications requiring only a 
limited temperature range. 

absolute maximum ratings (TA = 25°C) 

Power Dissipation: 
TA = 25°C 
TA = 25°C to 55°C . 

TA > 55°C 
TA = 25°C to 75°C 
TA > 75°C 

Collector to Emitter Voltage, VCE0 
Collector to Base Voltage, Vcco 
Collector to Substrate Voltage, Veto (Note 1) 

Emitter to Base Voltage, VEBO 
Collector Current, lc . 

features 
Two matched pairs of transistors 

VBE matched ±5 mV 
Input offset current 2pA max at lc = 1 mA 

Five general purpose monolithic transistors 
Operation from DC to 120 MHz 
Wide operating current range 

Low noise figure 3.2 dB typ at 1 kHz 
Full military 
temperature range (13045) -55°C to +125°C 

applications 
General use in all types of signal processing 
systems operating anywhere in the frequency 
range from DC to VHF 
Custom designed differential amplifiers 
Temperature compensated amplifiers 

3045 3046/3086 

Each Total Each Total 
Transistor Package Transistor Package 

300 750 300 750 

300 750 

Derate at 6.67 
300 750 

Derate at 8 

15 

20 

20 

5 

50 

15 

20 

20 

5 

50 

Units 

mW 

mW 

mW%C 

mW 

mW/°C 
V 
V 

V 

V 

mA 

electrical characteristics (TA = 25°C unless o herwtse specified) 

. 

PARAMETER CONDITIONS 

LIMITS LIMITS 

UNITS 3045, 3046 3086 

MIN TYP MAX MIN TVP MAX 

Static Forward Current Tran,f.r Ratio (Stalk 
Betel Ur[1 

Input 011set Current N. Matched Patr 0, and 0. 
Ilot - boa' . 

Base to Emitter Voltage (Vail 

Magmlude of Input Offset Voltage fag 

Differential Pair IV.., - Vesal 

Magmlvde of Inert Offset Voltage for Isolated 
Transistors Ivesa - V°[.I. 1V.E. - V.811. 
IV... -V.1,1 
Temperature Coellrcient of Base to Emitter 

Voltage `l4T / 

Colltor to Emitter Satwation Voltage (Vet nanl 
Temperature Coefficient of Inert Offset 

Voltage (t. I 

I1C 10 mA 

Vet 3V ilc 1 mA 
Ilc10 PA 

Vet 3V, lc 1 mA 

Vet 3V Ili : 110 mmAA 

It 

VCt 3V, lc 1 mA 

Vc. 3V, Ica I mA 

V. 3V, IC 1 mA 

1. 1 mA, 1e 10 mA 

Vet 3V, lc I mA 

40 
100 

ice 
54 

.3 

.715 

800 

.45 

.45 

-lg 

.23 

1.1 

2 

5 

5 

40 
100 

100 

5e 

,715 
800 

-19 

.23 

pA 

mV 

.1V 

reV%C 

V 

Witt 

Note 1: The collector of each transistor of the 3045, 3046, and 3086 n isolated 1 our th substrate by an integral 
diode. The substrate (terminal 131 must be connected to the most negative point in he external circuit to maintain isolation 
between transistor* and to provide for normal transistor action. 
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connected as a dc -coupled common 
emitter amplifier and has a very high 
output impedance. 

Current mirrors constructed from 
discrete components are not nearly as 
accurate because two discrete transis- 
tors chosen at random will rarely be 
identical. Also it requires extra con- 
struction to ensure that the transistors 
are held at the same temperature, be- 
cause transistor characteristics are 
very temperature -dependent. 

But two transistors on an array, 
having been manufactured side by side 
and being incorporated in the same 
piece of silicon, are very well matched. 
Errors in mirrors constructed using 
arrays are generally less than ten per 
cent. 

A current mirror provides a regulated 
high impedance current sink. Its output 
will generally go to 200 mV from earth 
before the mirror transistor saturates, 
making it very useful for linear ramps, 
biasing networks and a host of other 
applications. 

Voltage controlled oscillator 
A circuit for a voltage controlled oscil- 
lator is shown in Figure 4. It consists of 
a controlled bias system with Q2 and Q3 
forming a current mirror with Ql. To 
understand the oscillator, imagine that 
Q5 is turned hard on. Transistor Q2 will 
slowly pull Q4's emitter low until Q4 
starts to turn on. As it does so it will pull 
Q5's base low, turning Q5 off which 
turns Q4 harder on. This regenerative 
action continues until Q4 is fully on and 
Q5 off. Q3 then slowly starts to turn Q5 
on and the process continues. 

The rate of oscillation depends on the 
charging time of the capacitor between 
the collectors of Q2 and Q3. If the 
current through Q2 and Q3 decreases, 
the charging time increases and the 
oscillator frequency decreases. Because 
Q2 and Q3 mirror Q1, varying the cur- 
rent through Ql will vary the oscillator 
frequency. 

The circuit will oscillate at about 
10 MHz with 5 V on the control pin. It 
can be made to run at 30 MHz by 
placing germanium diodes between 
collector and base of Q4 and Q5 and 
increasing the control voltage. The 
diodes should be inserted with their 
cathodes to the transistor bases to stop 
the transistors from saturating and 

CONTROL 

100n 

1N914 

04 

1k 

220p 

02 

d 

+10V 

SUPPLY 

1N914 

F 
05 

03 

Figure 4. Circuit of a voltage controlled oscillator. Transistors 02 and 03 in the array form a current 
mirror with 01. The voltage at the 'control' Input sets the collector currents of 02 and 03 which controls 
the oscillator frequency. Circuit oscillates around 10 MHz with 5 V on the control input. 

THERMO 
COUPLE 

SINGLE -POINT 
EARTH 

39k 

3 

TO ALL 
OTHER IC 
PINS 

33k 

1k 

-15V o 
Figure 5. A useful thermocouple amplifier. Input offset nulling is independant of temperature in this 
circuit, unlike many circuits. 

storing charge in their bases. Such 
charge storage slows transistors down. 

Thermocouple amplifier 
Figure 5 shows a circuit for an amplifier 
with a gain of 1000, suitable for use with 
thermocouples. 

The biggest problem when using op - 
amps as thermocouple amplifiers is the 
temperature drift of the input offset vol- 
tage. Most methods of nulling the input 
offset are ineffective if the temperature 
varies. This circuit solves the problem 
by eliminating the input offset voltage 
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VOLTAGE 
ANALYSER 
Voltage indicated: 

6, 12, 24, 50, 110, 
240, 415 Vet 

_o in % °''o 
_:i., 

s MASTER CHECK 
k r Cannot be over ranged. 

Indicates AC or DC Voltage. 1' 
Automatic Voltage indication. 

. Read off polarity at a glance. 
Designed for Australian conditions. 

I 7 Voltage indication steps by L.E.D.'s 
Robust lightweight plastic construction. 

AC or DC Voltage Check from 6 to 415 Volts. 
Useable on battery operated devices to three phase AC. 

Available from Electrical Wholesalers throughout Australia. 

ALSO AVAILABLE Multi -Check - Handy solid state continuity checker. 
Will check AC or DC Voltages from 4.5 to 415 Volts. 

BELL INSTRUMENTS PTY. LIMITED 
Garema Circuit, Kingsgrove 2208 NSW. 74 Raglan Street, Preston 3072 Vic. 

Tel (03) 44-5021. PO Box 154. Tel (02) 750-6000. 

They can't all be wrong: - 
The Army, Police, Telecom, Schools, CSIRO, Govt. depts. Manufacturers (even Tandy & D.S. Dealers) plus 1000's of good 
old hobbyists. They all bought from us (or our W'sale dept.) because they like our quality, low prices and SAME DAY 
SERVICE. We are here to serve you - Take advantage of: Some of AUSTRALIA'S LOWEST COMPONENT PRICES 

ire .001 - 5c .01 - 5c .1 -1c 
.0012 - Sc .012 - 6c .12 - 121c 

.0015 - Sc .015- - 6c .15 - 12c 

.0018 - 5c .018 - 6c .18 - 14c // 4c .0027 - Sc .027 - 6c ' .27 - 16c 

.0033 - 5c .033 - 7c .33 - 18c 
POLYESTER .0039 - 5c .039 - 7c .39 - 19c 

FILM CAPS .0047 - 5c .047 - 7c .47 - 20c 
.0056 - 5c .056 - 8c 

E12 10% 100V .0068 - 5c .068 - 8c All values 
.0082 - 5c .082 - 9c in uF 

10% oil 100 same uF 

SCRs: Quality Large LEDS well doused wide vlewinl angle. 
0.8AA 00V C103Y 35 
O.BA 200V C103B 60LEDS each 10 100 1000 red 
4A 30V C106Y1 - 40 Red 15c $1.40 $12 $110 

$12 
8A 400V C122D1 - $1.05 

Green 24c $2.25 $19 $177 a 100 

8A 500V C122E - $1.20 Yellow 27c $2.50 $22 $199 15c each Best value 
25A 400V C37D - $2.50 Clips 3c all quantities No brag Just tact 

TRIACS: 
6A 400V SC141D - $1.25 

25A 400V SC2600146D -$.50 
25A 400V SC260D - $2.50 

DIAC ST2 - 35 
Chart to identity leads 
Plus trigger Info. - 10c 

(per 100 prices in brackets Cap. 18V 25V 50V 

O.10uF Sc(f3'h) 6c($3%) c(54) 
(rlx' =. 1, 2.2, 3.3, 4.7. 10uF Se(S3 h) 6e(f3i'.) 7c(54) ti 22uF 6c(53%) 7c(54) 

33uF 8c($4) 
4c 47uF 9c($5) 10c(56) 11c $7) 

100uF 10c(í6) 12c(97) 14c($11) 

Linear potentiometers POTS 35c rotary carbon 
500 Ohm. 1K. AK, 

(LINEAR Vi" 25K, 50K, 100K, 250K, ALUM. SHAFT 
SOOK 1M, 2M. 

220uF 12C(í8) 16c($10) 35c $17) ELECTROS 
1 Amp. DIODES (UPRIGHT) 

470uF 16c(1) 22c(516) 45c($30) 
1000uF 22c($18) 30c($25) 75c($50) 

KIDS WATCHES 

S" AT KIDS PRICES 
plus 50c postage 

, S 5 function LCD with 
- - - - 

. x night light, hour, min., 
..... - sec., month, date. 

Suits guys and girls 

12 months module guarantee 
available at $2 extra on same 
watch. 

TRADE INQUIRIES INVITED 

50V 1N4001 - 5c 
100V 1N4002 - 6c T s r T á ^ r 
400V 1N4004 - 7c Signal Diode IN4148 , 

1000V 1N4007 - 11c ae ea. 35c per 10 
10% off 100 SAME 53 Vi a 100. 525/K.+ 

ea. 10 100 1000 Same ohms 
1/4W 1½c 13c 90c 58 No ix '. 
hw 2c 18c $1.40 $10% 

on prices qty. 
^ M N i.4111M 

Carb. film esistorso 
quality.5% 

E12 values 
2.2 ohm to 4M7 good 
Over'stockod on less preferred E12 -E6 
2.7rohm to 3m3. Over 30 values / 1/c premixed in, 100 lots same price as 

'h 

1,1014/440/1/4 "«4~ h; 
100 above % and W. 

PROJECT BOARD 85x85mm Price 60c i"MMMM 
Copper P.C. Board for quick jobs stripped 
Holes on 4mm grid. Double width 170x85mm 
available at 51 (perforated at centre) SHOWN 'h FULL SIZE 

DIGGERMAN ELECTRONICS 
ADD ONLY 50c postage on any size 

P O. BOX 33, CORAMBA, N.S.W. 2466 order. All orders normally back In 
mall inside 8 hours. 
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Figure 6. This differential amplifier has a very high 
common mode rejection ratio (cmrr). Constant 
current source for the differential pair is a vari- 
ation on the current mirror. Circuit is suitable for 
bio-electronic applications such as in a cardiac 
monitor or EMG. 

entirely. With a piece of wire replacing 
the thermocouple adjust the pot until 
the output of the amplifier is at 0 V. 
Since the bases of both Q1 and Q2 are at 

7V 

1 .5V 

0V 

`13 

+ 
2µ 

Figure 7. This ringing choke inverter Is just the thing for powering CMOS circuits from a single 1.5 V cell 
in portable applications. Operation is explained in the text. 

earth there is no input offset voltage. 
This amplifier has very high open 

loop gain and will happily amplify any 
hum or other noise at its input. It will 
also oscillate through any capacitive 
coupling between output and input or 
between the supplies and the input. To 
avoid this, supplies should be well by- 
passed and earthing should be 'star' 
configured. 

The substrate is not connected to 
the negative supply, because under ex- 
treme conditions the 20 V maximum 
collector -to -substrate voltage could be 
exceeded. However, no part of the array 
will ever go more negative than the sub - 

Figure 8. Typical waveform at the collector of 03 in the ringing choke inverter. 

strate, so the circuit is quite safe. 
The other transistors on the array 

should not be used as they may generate 
temperature gradients between Q1 and 
Q2. 

Differential amplifier 
The circuit shown in Figure 6 has a very 
high common mode rejection ratio and 
is suitable for circuits such as cardiac 
monitors where the desired signal may 
be buried in a lot of common mode noise. 
It's a differential amplifier biased by a 
variation of a current mirror that has 
very high output impedance to improve 
the common mode rejection. 

Ringing choke inverter 
This is a simple circuit, illustrated in 
figure 7, which generates about 6 V at 
50 mA from a 1.5 V battery. It could be 
used to power CMOS from a single pen- 
light battery when a compact, portable 
circuit is required. 

Transistors Q1 and Q2 form an as- 
table multivibrator. When Q2 turns off, 
Q3 turns on and current flows through 
the inductor from the supply. The point 
'A' on the waveform diagram (Figure 8) 
is the point where Q3 saturates. When 
Q2 turns on, cutting off Q3, the inductor 
tries to maintain the flow of current..Q5 
is connected as a diode and current will 
flow through it until the voltage on Q4's 
emitter zeners the reverse biased junc- 
tion. This is point 'B' on Figure 8. 

When the inductor no longer has the 
energy to pump current into Q4 or Q5 it 
starts to oscillate (or ring) with its own 
parallel parasitic capacitance. This is 
pint `C' on Figure 8. The amplitude of 
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"THE BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

NIS/.SINGLE BOARD COMPUTER KIT! 11/1#fr xsl 
Z-80 CPU! 64K RAM! 
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THE FERGUSON PROJECT: Three years In the works, and maybe too good to be true. A tribute to hard headed, no compromise, high performance. American engineering! The Big Board gives you all the most needed computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the latest version of CP/M. Just imagine all the off -the -shelf software that can he run on the Big Board without any modifications needed! Take a Big Board, add a couple of flinch disc drives, power supply, and an enclosure: and you have a total Business System for about 1/3 the cost you might expect to pay. 

FEATURES: (Remember, all this on one board!) 
64K RAM 

Uses Industry standard 0116 RAM'S. All 64K Is available to the user. our VIDEO 
and EPROM sections do not make holes in system RAM. Also. very special care 
was taken in the RAM array PC layout lo etimina le potential noise and glitches. 

Z-80 CPU 
Running al 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 

SERIAL I/O (OPTIONAL) 
Full 2 Channels using the Z80 SIO end the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous Communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can be set up for either data -communication or data -terminals. Supports mode 21nt. 
Price for all parts and connectors: $95 

BASIC I/O 
Consists of a separate parallel port (Z60 PIO) for use with an ASCII encoded 
keyboard for Input. Output would be on the 80 24 Video Display. 

..:..r ..:ix: - = 
.tlJ ti.--. 

t.44J.:í 

$695.0 0 (64K KIT 
BASIC I/O) 

r 

SIZE: 8`h a 13". IN. 
SAME AS AN8 IN. DRIVE. 
REOUIRES: IV @ 3 AMPS 

- 12V @ .5 AMPS. 

24 x 80 CHARACTER VIDEO 
Wills a crisp. flicker -free display that looks extremely sharp even on small 
monitors. Hardware scroll and lull cursor control. Composite rodeo or split video 
and sync. Character set Is supplied on a 2716 style ROM, making customized 
fonts easy Sync pulses can be ariy desired length or polarity. Video may be 
inverted or true. 

FLOPPY DISC CONTROLLER 
Uses W01771 controller chip with a TTL Dala Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to tour 8 Inch disc drives. Directly 
compatible with standard Shugart drives such as the SA800 or SA801. Drives can 
be configured for remote AC off -on. Runs CP/M 2.2. 

FOUR PORT PARALLEL I/O (OPTIONAL) 
Uses Z-80 PIO. Full 16 bits. fully buffered. bi-directional. Uset selectable hand 
shake polarity. Sel of all parts and Connectors for parallel I/O' $45 

REAL TIME CLOCK (OPTIONAL) 
Uses Z-80 CTC. Can be configured es a Counter on Real Time Clock. Set o1 all 
pans: $25 

PFM 3.0 2K SYSTEM MONITOR 
The real power of the Big Board lies in Its PFM 3.0 on board monitor. PFM commands include: Dump Memory, Boot CP/M. Copy. Examine. Fill Memory, Test Memory. Go To. Read and Write I/O Pons, Disc Read (Onve, Track, Sector), and Search. PFM occupies one of the four 2716 EPROM locations provided. It does not occupy any of the 64K of system RAM! 

CP/M 2.2 FOR BIG BOARD 

The popular CP/M' D.O.S. modified by MICRONIX 
SYSTEMS to run on Big Board is available for $150.00. 

REGISTERED PACK & POST $5.00 

TERMS CASH CHEQUE OR BANKCARD (MIN $100 DEP) 

ALL PRICES PLUS TAX IF APP 

DELIVERY 3-8 WEEKS ON ORDER 

RITRONICS WHOLESALE 
425 HIGH ST., NORTHCOTE VIC 
481 1923 489 7099 PO BOX 235 

Bankcard Mail Orders Welcome 

Please debit my Bankcard 

Bankcard No 

Eaptry Date 

Name 

Signature 

a 
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O/p 

Figure 9. Typical circuit of a 'band gap' voltage reference. This 
has excellent long term voltage and temperature stability. Output 
is 1.4 V, within 7 mV from 20°C to 100°C. 

the oscillation gradually decreases un- 
til Q3 is next turned on, restarting the 
whole process. The frequency of oscilla- 
tion is a few kiloHertz. 

Band gap reference 
The band gap reference shown in Figure 
9 is' a voltage reference circuit with 
excellent temperature and lung term 
stability. Its output is around 1.4 V and 
it may be used as a stable reference in 
5 V systems. 

The voltage generated on the emitter 
of Q2, being the difference between Ql's 
and Q2's base -emitter voltages, has a 
positive temperature coefficient. Since 
the current through Q2's emitter also 

SIIljTRRTE 

II 

Dud -In -Lin. Package 

TOr VIEW 

Internal circuit and pinout for the 3046/3056/ 
3086. 

I/P 
10V TO 20V 

I/P 

15k 

5k6 

Figure 10. Improved performance can be obtained from a band gap voltage refe- 

rence by adding a pre -regulator. This employs one transistor in the array as a 

zener and the remaining transistor as a series regulator. 

Figure 11. To gain higher current output or vol- 
tages above 1.4 V, the band gap regulator can be 

used to drive the input of an op -amp such as the 
3140. The equation shows how to obtain different 
outputs. 

flows through the 56k resistor, the vol- 
tage across this resistor also has a 

positive temperature coefficient. The 
base -emitter voltage of Q3 has a nega- 
tive temperature coefficient. The values 
of resistors in the circuit have been 
chosen so that these temperature co- 
efficients just cancel. My prototype 
varied by just 7 mV over the range from 
20°C to 100°C. 

To build a working band gap refe- 
rence, high quality resistors must be 
used. Metal film types with 2% toler- 
ance are best. 

One problem encountered with this 

OUT 

O/P = 1.4 (1 + 51w) VOLTS 

circuit is that its output varies slightly 
with the bias current through the 68k 
resistor. This can be overcome by pro- 
viding the circuit with a pre -regulator, 
as shown in Figure 10. The pre - 
regulator uses the two remaining 
transistors on the array, one of which is 
connected as a zener diode. 

If a high drive capability, or voltages 
greater than 1.4 V are required, then an 
op -amp or a non -inverting amplifier 
may be used as a follower. Figure 11 

shows the connections. A 3140 op -amp 
makes an excellent follower as it may be 
operated from a single supply. 
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PROFESSIONAL AUDIO EQUIPMENT 

MODEL 3002 -2 CHANNEL POWER AMPLIFIER 
I/id i " I .,. 

JATW 

f 

née ..y,.,. I.....,,. 

FEATURES 
300 Watts per channel. 
Massive rear mounted heatsinks. 
Multiple speaker protection circuits. 
Peak output power meters. 
Constructed to withstand the tortures of 'On the road' use. 
Standard 19" rack mounting. 
Separate power supplies for each channel. 
Dual RCA input sockets to allow bridging to other amplifiers. 
Equally suited to Hi Fi use or P.A./Disco situations. 

. _...- ._...._- 
MODEL 2801 -1/3 OCTAVE EQUALISER 
The 2801 is a single channel graphic equaliser that divides the 
audio spectrum into twenty-eight one third octave bands. Each 
frequency segment is controlled by a slider that provides up to 
± 10 dB of adjustment in standard ISO steps. 
The 2810 was designed primarily to compensate for any def- 
iciencies in the linearity of speaker systems, acoustic peculiarities 
of the hall or listening room, and inadequacies of program source 
quality. In P.A. application the equaliser may be used to improve 
sound quality and increase intelligibility by attentuating problem 
frequencies that cause ringing, boominess, or other disruptive 
resonances that occur in acoustically difficult rooms. The 2801 
allows sound systems to be "tuned" according to the special 
acoustics of a room, to maximise output and minimise feedback.. 
As a creative tool in sound recording or re-recording the 2801 
allows complete freedom in contouring response over the com- 
plete audio, spectrum from 31.5 Hz to 16 KHz. 
$198.00 plus $3.00 freight. 

.,/ . 

r`n u.« 

BRIEF SPECIFICATIONS 
Output Power - 300 watts/channel into 8 ohms. 

200 watts/channel into 4 ohms. 
Frequency Response - 20Hz to 20kHz ± 0.5dB. 
Hum and Noise - 105dB below rated output. 
Harmonic Distortion - Less than 0.05% to 80 watts. 

Less than 0.15% at rated power. 
Input Sensitivity - 1.0 volts for rated output. 
Dimensions - 482mm x 133mm x 340mm. 
Weight - 20 kgs. 

$452.00 plus freight. 

MODEL 2010 -2 CHANNEL EQUALISER 
The 2010 is a two channel graphic equaliser featuring ten adjust- 
able controls on octave centre frequencies (independent for each 
channel). Each control provides up to ± 14dB of adjustment. 
Each channel is also equipped with a level match control giving 
an overall gain of adjustment of ± 14dB. 
The functional versatility of the 2010 equaliser is unsurpassed. 
Eight modes of operation are available from the push button 
switches on the front panel. 

Included amongst these are theability to equalise both recording 
and playback when dubbing tapes. 

The 2010 has been designed to be compatible with all commerci- 
ally available equipment and is ideal for use in a Hi Fi system or 
P.A. system. 

$162.00 plus $3.00 freight. ' 

For further information, please send a 35c stamp 
for full specification sheets, or call at our showroom for a demonstration. 

j;mcar 380 SUSSEX STREET, SYDNEY, NSW 
P.O. BOX K39, HAYMARKET 2000 

TEL: (02) 264-6688 
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KEYBOARD 

The 1980's is the age of computer technology. Update your knowledge of 

computer hardware and software with the ATZ80, S100 modular building 
blocks Start with the basic Z80/CPU/VDU/ Keyboard package and E -X -P -A- 

N -D later as your needs increase. 
WHY ZBO? It's the worlds most powerful and popular 8 -bit micro and 

consequently has by far the largest software support (and believe us this 
counts!) 
WHY 51007 It has now evolved as the widest used standard supported by 

equipment manufacturers world wide. Another big plus is that each S100 card 
is a functional module easy to service and above all, easy to understand and 

use 
KIT OR ASSEM BLED/TESTED. The ATZ80 micromodular system is available in 

kit form or assembled and tested By far the biggest advantage is the flexible 

expandability that means you build up the system you need when you need it 
Start with the $399 ATZ80/4 package and you can learn programming, build 

useful control systems such as a burglar alarm, time switch, robot controller. 

even an intelligent visual display unit(VDU). If you need more memory, add the 

AT16K static ram board the SECI cassette interface controller and you can 

load games programs such as Target Space Trek or Microworld Z80 Basic.. 
even the Microworld Z80 Editor/Assembler. You now have a professional 
quality computer system to challenge the "ready made" systems like the 

TRS80, Apple and The Sorcerer at a fraction of the cost! 

NO EXPENSIVE ESPANSION INTERFACE REQUIRED! Why spend $500 or more 

for a S100 interface for the so called "popular" computers? The ATZ80 is 

already on the S100 bus so you can spend your expansion dollars on more 

powerful hardware such as floppy discs or a high speed line printer. 

THE ATZ IS VERSATILE... whether you want a low cost teaching machine, a word 

processor, a small business system, a dedicated controller or even a full 

process control system you can select the modular building blocks to suit your 

needs .. and save yourself a bundle as welt 

THE ATZBO IS A PROVEN AUSTRALIAN DESIGN. fully supported with service and 

technical backup. Designed by David Griffiths. the DGZ80 was described in ETI 

Nov., 1979 and is the most popular single board S100/Z80 CPU in Australia 
Applied Technology, leaders in microcomputer kits since 1976, selected the 

DGZ80 as the most suitable kit for hobbyists but other users include Govt 

Depts, Educational Institutions and industry. IBM even bought a DGZ80 for 

evaluation! 

SPECIAL OFFER: S399 ATZ80 STARTER'S KIT Package deal includes DGZ80/ 

CPU Kit, DGOS Monitor Program in ROM, DG40/VDU kit fully encoded ASCII 

keyboard, complete assembly instructions, Z80 programming course and 

detailed experiments/programs to run You just connect a simple power supply 

(details provided) and a modified TV set or monitor. 

180 

PROCOURS ING 

SUPPORT MODULES 

TCT16K Static Ram Kit 
IA32K ROM (without EPROMS) 
ET1681 PCG (Graphics) Kit 
SECI Cassette Interface 
S100 Protoboard 

PERIPHERALS 
Micropolis 1043/Quad Density 5" Disc system 
complete with drive controller, cables power 
supply and software 

8300 High Speed Printer 
12" Monitor 

PACKAGING/HARDWARE 

JC100 SI00 Motherboard 9 slot 
JC200 Cage Kit 
EPS250 Heavy duty power supply kit 
Computer desk unit and cabinet 

SOFTWARE (SUPPLIED ON CASSETTE TAPE WITH 

Microworld Z80 12K Basic 
Microworld Z80 Assembler 
Games Pack 1 

Utility Pack 1 

All prices include Sales Tax 

Kit 

S259.00 

S 140.00 

Assembled/ 
Tested 

S 299.00 
S 110.00 
S 165.00 
S 27.50 
S 21.75 

S1275.00 
S 950.00 
S 149.50 

S49.50 
S49.50 
S65.00 
(write for details) 

OWNERS MANUALS) 

S14.75 
S 14.75 
S 14.75 
S 14.75 

APPLIED 

TECHNOLOGY 
PTY. LTD. 

MAIL ORDERS TO: 

PO Box 311, Homsby 2077. 

Please add S2.00 per order 
towards cost of post and packing. 

AND NOW AT GOSFORD- 
1 Debenham Road. West Gosford (behind the Pizza Hut) 

OFFICE/SHOWROOM 

la Pattison Avenue, Waitara 2077. 

Hours 9-5 Monday to Saturday 
Telephone: 487 2711 

, borwcoro 
welcome ',ere 

AT.003 
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RPG HI -Fl & 
MUSICAL INSTRUMENT 

SPEAKERS 
Manufactured to Radio Parts Group specifi- 
cations by the world's largest speaker man- 
ufacturer. 

HIGH EFFICIENCY TWEETERS 
H66AP45-01F 6w 55.14 1 

E66CP45.01F 8w 55.14 
B45DP70-01F 10w 58.95 

i 

1 

HI -Fl MID RANGE 
811EC80-02F 30w 515.79 
(can back) 41/2 inch 
A11DP60-02F 15w 57.37 
(sealer back) 4y inch 

WIDE RANGE 
41/2" 811EC80-01F 15w 513.49 
6" A16DC61-01FW 12w 58.44 
6" C16E70-01FW 15w 513.23 
8" A20EP80-03FW 20w 515.04 
8" A2OEC70-03FW 30w 514.35 

WOOFERS 
8" A20EU75-01F 30w....515.29 
10" A25EP65-02F 20w ..515.41 
10" C25FU90-03F 50w ..531.47 
12" A30EU80-01F 35w..529.44 
12" A30FU20-01F 65w 542.09 

MUSICAL INSTRUMENT 
8" 820HP14-01F 50w 523.54 
12" A306C40-01F 100w 557.92 

RPG Speakers are only available from: 

4-P 
RADIO 

GROUP 
562 Spencer Street, West Melbourne. 

Phone (03) 329.7888. 
1103 Dandenong Road, East Malvern. 

Phone (03) 211-8122. 

A 140 
PATCH 

E' VICE 
869 George Street, 
Sydney, NSW. 2000. 
(Near Barris Street) 
Phone 211-0816, 211-0191. 

We specialise in: 
PC Boards for ETI and EA 
projects. 
Scotchcal labels made under 
order for ETI and EA projects 
1979 and onwards. 

See us for all types of valves. 
Texas Calculators 

excl. S.T. incl. S.T. 
Tí.59 $265.00 $299.90 
T1.58C $132.00 $149.00 
Ti PC 100C Printer $210.00 $237.00 
Ti.50 $36.40 $40.30 
T1.55 $53.35 $59.00 
Ti.30 Student Pack $20.00 $22.10 
Little Professor $17.40 $19.00 
Dataman $23.63 $26.15 
Speak and Spell $68.60 $75.95 

"E -Z Circuit". Printed circuit drafting 
material, Pins and Hardware. Wide 
range in stock. Ideal for experiments 
and hobbyists. 
L.E. Diodes. Round and rectangular. 
Assorted colours. 
L.E.D. Diodes. Mounted Bezel as- 
semblies. Various types. 
Soldering Irons and accessories - 
Weller, Lotring, Mico, Adcola. 
HI Fi. Record cleaners and accessories 
by Metro Sound. Wide range of cas- 
sette tapes, splicers, demagnetizers, 
head cleaners etc. 
Television aerials. Indoor and outdoor 
plus installation, and TV accessories. 
Switches. Pushbutton, toggle, rotary, 
micro and D.I.P. 
Audio Connectors. RCA, DIN, Cannon 
etc. 
Patchcord Leads. For audio and TV 
connection. Many combinations. 
Batteries. For watches, calculators, 
radios and lanterns by Eveready and 
G.E. 

MAIL ORDER CUSTOMERS 
$1.00 packing plus 5 percent of order value 
up to $80.00, thence a flat $4.00 for postal 
items. Carrier - freight on. 

OPEN: Mon -Fri 8 am to 5.30 pm. 
Thursday night late shopping till 
8.30 pm. Saturday 8 am to l 11.45 am. 

Ohio Scientific 
dealer network 

is 
Australia wide 

For more information and advice 
call on your local dealer to help 
you select the best system 
for your needs 

AUSTRALIAN DISTRIBUTOR-TCG, 
31 Hume Street, Crows Nest, N.S.W. 
2065 

AUTHORISED AUSTRALIAN AGENTS 

NEW SOUTH WALES 

Bambach Electronics 
NEWCASTLE 24996 
Compuserve Newcastle Pty. Ltd. 
HAMILTON 61-2579 
Hi -Fi Gallery 
TAMWORTH 66.2525 
Macalec Pty. Ltd. 
WOLLONGONG 29.1455 
Micro Visions 
KINGSFORD 662.4063 
Shoalhaven Communication Services 
NOWRA 24.444 
J.G. Pearce Systems 
DOVER HEIGHTS 7894300 
Unique Electronics 
MERRYLANDS 682 3325 

VICTORrA 
Ellison Hawker Education Pty. Ltd. 
HAMPTON 596-7444 

Cypher Data Systems 
MELBOURNE 86.22122 
Comprocessing Pty. Limited 
SALE 44.3399 

QUEENSLAND 
Dialog Pty. Ltd. 
BRISBANE 221.4898 

SOUTH AUSTRALIA 
Applied Data Control 
FULLARTON 79.9211 
K Tronics 
ADELAIDE 212.5505 

WESTERN AUSTRALIA 
Datas Computer Accounting Services 
SUBIACO 325-5779 
Micro Data Pty. Ltd. 
EAST PERTH 328.1179 
Micro Solutions 
SUBIACO 328-8372 

TASMANIA 
Eastside Computers 
EAST DEVONPORT 27-8121 
J. Walsh & Company 
HOBART 34-7511 

AUSTRALIAN CAPITAL TERRITORY 
Minicomputer & Electronic Services 
PHILLIP 82.1774 
NEW ZEALAND DISTRIBUTOR 
Computer Consultants, 
3 Wolfe St., Auckland N.Z. 
Phone: 798345 
Computer Consultants 
Queens Rd., Lower Hutt. N.Z. 
Phone: 694979 

TOMORROWS TECHNOLOGY TODAY 

OHIO SCIENTIFIC 
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The .Challenger 4 
Whichever way you look at it, no other computer 

offers so much for so little,and in colour! 

Full 53 key, keyboard which in 
polled mode can recognise 
up to 8 simultaneously 
depressed keys. 

Inside: real time clock and 
countdown timer 24K 
memory 6502A processor 

Control line interfaces, 
parallel lines for home 
security, accessory BUS,' 
parallel I/O lines or other 
TTL signals. 

HALLE GER 4P 
. . y r 

Joystick sockets - add 
realism to games. 

anm EeIEflnrm 

Minifloppy - two can be 
added. 

RF shielded aluminium case 
with 2 step baked on enamel 
finish. 

Colour adjustment. Video Display 64 x 32 

Printer RS232 interface Numeric key pad slots. 

Solid oiled walnut sides. 

Sound outputs, 
programmable tone 
generators -8 bit 
companding digital to 
analog convertors. 

RF output for control of 
AC appliances. 

Cassette sockets. 

You'd have to go a long way to 
get better value in a computer. It 
has execution speed that really 
separates the computers from the 
toys. We think the Challenger 4 is 
way ahead of anything you've seen 
so far, for a wide variety of uses 
including business, personal, 
educational and games, as well as 
a real-time operating system, word 
processor and a data base 
management system. 

The Challenger 4 has a 2MHz 
6502 processor, and if that's not fast 
enough we can supply theGToption 
with the 6502C processor, and 120 
nanosecond memory which 
averages over one million 
instructions per second. 

TCG Ohío Scientífíc Pty. Ltd. 

A real time clock and count 
down timer, a 64 x 32 display in 16 

colours, including 8K memory in the 
cassette version, 24K for the 
minifloppy. A BUS structure allows 
easy plug in of extra memory or 
many more OHIO boards. The BUS 
means modularity. If you bought 
your vintage C2-4 in 1977 we can 
change the boards at a much lower 
cost than a new computer. 

For the best surprise of all ask 
our opposition if they can provide 
all these facilities. When they can't, 
ask us! 

For the complete list of dealers, 
please refer to listing on 
opposite page. 

1 
TOMORROWS TECHNOLOGY TODAY 

OHIO SCIENTIFIC 
31 Hume Street, Crows Nest, N.S.W. 2065 Phone: 439-6477 
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Ideas for 
Experimenters 

B2R 

3áá2 9 1 
I l l l íi_ 

V1 

220/240V 
AC 

V2 

XTAL 

Solid state conversion of 
the TD2OD RF Generator 
One of the most common pieces of test 
equipment sold in this country is the 
TD2OD RF signal generator. The 
instrument can be made battery 
operated for portable use and an im- 
provement in stability gained by 

01.2 
MPF 102 etc. 

RV1 
114 

500R 

o 

O ONO 

470u 
25V EM101 

I 

ENNUI' 470N 25 

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. 

IILED 

1k 

rJ/p 

f 

REG1 
12V H 

12V 
INTERNAL 
BATTERY 

T22 I 

replacing the two valves with solid state 
components. This technique was very 
popular about 10 years ago to improve 
the performance of the older valve 
communications receivers. 

The circuit shows the modifications. 
The 12BY7 has been replaced with a 
pair of MPF102s (or similar FETs) and 
the 6AQ5 with a BF200 or similar bi- 

2504 C 

100n 

1000 

o 

004 

4004 

polar transistor. 
The high voltage power supply has 

been dispensed with and the power is 
taken from the 6.3 V heater winding 
through a rectifier and regulator, or an 
internal battery. The panel lamp has 
been replaced with a LED. 

This note comes from Richard 
Hannam of Townsville, Qld. 

Dummy car alarm 
A flashing light on your car dashboard 
could be an effective deterrent to 
thieves, leading them to believe that an 
alarm system lurks behind it. 

This circuit, from Gregory Smith of 
Meadowbank NSW, uses a 555 timer 
(what would we do without them?) to 

flash a small lamp. When the key is in 
the ignition and the accessories circuit 
is completed, the BC107 conducts and 
the 555 is inactivated. As soon as the 
accessories circuit is opened (by re- 
moving the ignition key), the transistor 
is cut off and the 555 activated. So the 
dummy alarm is set every time you 
leave the car. 

V4 BATTERY 
TERMINAL 

TO 
ACCESSORIES 

CIRCUIT' BC107 

LAMP 
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(. The one -stop -Microcomputer Shop io 

Cl 

for total service to TRS-80* users 
TRS-80 Is a registered Trademark of Tandy Radio -Shack 

NOW AVAILABLE 
CISA DISK PASCAL 

Executes up to 60 times faster than DISK BASIC. 
HAS FULL DISK I/O FEATURES and many facilities not available on lan- 
guages costing many hundreds of dollars. 
DO NOT CONFUSE WITH CHEAP CASSETTE -BASED 'TINY' PASCALS. 

Systems overlays and developments will be available to registered users at a nominal charge. 
Includes the fastest and most powerful screen edhor we have seen. 
Will edit PENCIL, SCRIPSIT and ASCII files. 
PASCAL is much easier to manipulate than ASSEMBLY, and is practically as efficient as it compiles intoa 
true -optimized machine -code. 
More efficient than currently available BASIC COMPILERS selling for twice the price. 
We honestly believe that this Australian written PASCAL to be the fastest, most sophisticated and 
powerful high-level language available anywhere in the world for the TRS-80 Model I. 

RELEASE 1.0 $99.00 
(numbered copies to registered single -users only) 

CISA HARDWARE 
AND MODS 

HEAVY DUTY POWER LINE FILTER 
Essential In most domestic situations $65.00 
CISA LIGHT PEN (again In stock) 
Includes full documentation and sample prog- 
ram $19.95 
CISA DATA DIGITIZER 
Use this with HISPED program and you really have 
a business system In LEVEL 2. Requires no system 
modifications $57.50 
AUTOMATIC TELEPHONE DIALLER 
Easy attachment to TRS-80. Requires no 
hardware mods. Complete with softwares and 
documentation $57.50 
16K UPGRADE KITS 
KEYBOARD KIT $85.00 
INTERFACE KIT (yes there is a difference)5105.00 
We fit - $20.00 plus carriage $5.00 overnight re- 
turn. 
DISK DATA SEPARATOR 
These are the components that TANDY forgot. 
Virtually eliminates all disk I/O errors. Absolutely 
essential for 77 track users. We fit $49.95 
(sorry no kits) 
GREEN PHOSPHOR TUBES 
Not a cheap plastic overlay. We fit a genuine pro- 
fessional standard VDU tube with Y." armoured 
low reflective front panel. (no kits) $99.00 
(fits old and new type Tandy VDU and current Dick 
Smith monitor) 
CISA RS232 PRINTER -DRIVER 
Operate any RS232 or 20MA serial printer with this 
Australian made unit. Includes software $54.75 
LOWER CASE MODIFICATION 
Get video lower-case for BOTH Scripsit and Elec- 
tric Pencil. Fitted $49.95 
VIDEO STABILISER CRYSTAL 
Totally removes shimmer and wobble on your 
video. Highly recommended for Green Tube. 

Kit $19.95 
Fitted $39.95 
DUMMY PRINTER 
Plug this into the parallel port of the Interface and 
avoid system lockups if you accidentally type 
LLIST or LPRINT $14.95 

TRS-80 SOFTWARE 
AIR TRAFFIC CONTROLLER L2/16K 
Supervise a large area of air -space In real 
time $9.95 
SPACE GAMES L2/16K 
Five brilliant games In the classic space 
series $14.50 
STRATEGY GAMES L2/16K 
Four fascinating games to test your Judgement 
and logic 514.50 
ADVENTURE SERIES í2/16K 
Adventure -1, The Count, Voodoo Castle. 
Each $14.95 
Z -CHESS 
A last and exacting opponent, 6 levels of play. 
L2/16K $19.95 
Disk 32K $24.95 
DISASSEMBLER IN BASIC L2/16K only 
Disassembles ROM and high memory machine 
language routines $9.95 
TAPECHECK L2 16K plus 
Checks and verifies every millemetre of a cassette 
tape. Also useful as cassette I/O diagnostic$9.95 
RS232 DIAGNOSTIC 32K/DISK 
Interrogates, tests and reports on EVERY feature 
of Tandy RS232 board $19.95 
FLOPPY DOCTOR 32K/DISK 
This is the most comprehensive and exacting 
series of memory and disk 90 tests we have seen. 
From Micro -Clinic, USA $29.95 
SIMUTEK 7 separate packages 
These seven packages are excellent value for any 
TRS-80 owner $14.95 ea. 
Plus many, many more. 

"HISPED" 
TAPE OPERATION 

2K Baud PLUS for the TRS-80 
Save, verify and load programs up to 4 times faster than normal 
Save, verify and load array data up to 30 times faster than PRINT 
User variable hardcopy formatting (3 output routines work with 
most printers) 
"HISPED" is a machine language program (not a hardware add- 
on) 
2 copies plus a free basic test program supplied on high quality 
cassette - for level 2, 16K, 32K or 48K. 

MAKES STRINGY FLOPPIES REDUNDANT. 

$24.95 
Available only from Cisa and authorised agents. 

MICROPOLIS DRIVES 
FOR THE TRS-80 

For the enthusiast: 192K bytes per drive. 
SINGLE 77 TRACK $699.00 
A professional disk drive for the business user: 
TWIN 77 TRACK 385K $1499.00 
Both complete with heavy-duty case and inbuilt 
power supply and free dos patch to TRSDOS. 
Requires cables -2 drive $30, 3 drive $40, 4 drive 
$50. 
MIX 'N MATCH with any 35 or 40 track drive. 
SHOP WHERE YOU CAN BE SURE OF SERVICE 
BACK-UP AND YOUR WARRANTIES HONOURED. 

SOFTWARE FROM RACET 
INFINITE BASIC $49.95 1.2 and DISK 
Add 30 BASIC commands plus full MATRIX MANIPULATION. 
Add 50 STRING functions, including high-speed sorts. 
BUSINESS BASIC (requires INFINITE BASIC) $29.95 
Another 20 functions Including set printer parameters, 127 digit 
mathematical functions, binary array searches and hash code 
generator. 
COMPROC Command Processor for Disk $19.95 
Auto your system to any sequence of DOS. machine -language or 
BASIC routines. Includes screen -print, auto debounce and lower- 
case software driver. 
DSM Disk Sort and Merge Min 32K and Disk $75.00 
Sorts 85K diskette in less than 3 minutes. 
Sorts 190K diskette in less than 6 minutes. 
COPSYS for cassette systems $14.95 
Copy and verify virtually any machine -language program. 
GSF 32K and 32K DISK $34.95 
18 high-speed machine -language routines including high-speed 
in -memory sorts. 
Sorts a 1,000 element string array In 6 seconds. 

PHONE OR CALL AND BROWSE. TRADE ENQUIRIES INVITED 
Trading Hours: 9am to epm Monday -Friday, 9am to 12.30pm Saturday. 

All the above fine products are available at or can be ordered from: 

SOFTWARE -80, Shop 11/198 Moggill Road, Taringa, Brisbane, OLD 
4000. Phone: (07) 371-6996. 
SOUTH COAST COMPUTING SERVICES, 90 Worrigee Street, Nowra, 
NSW. 2540, Phone: (044) 24967. 
THE BYTE SHOP, Colbee Court, Phillip, ACT, 2606. Phone: (062) 81-5011. 

H.S. ELECTRONICS, 104 Charles Street, Launceston, TAS, 7520. 
Phone: (003) 31-8942. 
WACB RADIO CENTRE, 129 Fitzgerald Street, Perth, WA. 
TANDY ELECTRONCS, Springers Arcade, Bowral, NSW, 2576. 
Phone: (048) 91-2092. 

CISA M ICROCO M PUT I NG PTY. LTD. 
159 KENT STREET, SYDNEY,' NSW 2000. PHONE: -(02) 241:1813. 

Orders under $100 add $2.00 p and p. Over $100 post tree. For repairs and mods to systems - send by carrier - you pay, we pay return carriage. 
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'THE 5100 BUS STOP',. 
SBC200 

f 

. 

280 single board computer, 4MHZ, 160 EPROM, 
1K RAM, 16K EPROM, 1 serial pon, 1 input 8 1 

output parallel port. power on Jump, 2K 
mon,or.2716 4 channel counlernrmer, software 
controlled baud rate generator, modem look 
alike, vectored interrupt 

KIT 5360.00 ASS 8 TESTED S440.00 

Z80 CPU board. swrtchable 2 or 4 MRa opera - 

Iron, power on any to any 4K boundary, on 
board 2716 PROM socket, optional Irons panel 
provision. wan state generator, 2K montor 
available. will suit dynamic rams 

Kit $260.00 ASS 8 TESTED $310.00 

11t 

11 

16K STATIC RAM 

t s i V r 
.1P.hwt,w.d.4 

Ifll:9+kit 

2114 row power RAM chips, 41( address boon 
dary, standard bank select (4001 4 MRZ opera 
bon with no wad stale required when using our 
chips wart stale generator for above 4MHz 
plated tau tales solder resist. opotional 300nS 
RAMS available, 

KIT $315.00 ASS 8 TESTED $380.00 

32.64K DYNAMIC RAM 

Bank select. 200 nS corps standard up to 4VH0 
speed, will accept 646 rams M give 256K per 

board. switch selectable boundaries, invade 
relresh, phantom output disable. standard 5100, 
plated thru boles. solder resist, components 
overlay, 

MT 32K-5525 4860670 64K 5815 
Asa 326.0605 480.$750 64K'S895 

2708 EPROM 

Switch selectable as 8 or 16K card 8K adores 
boundary. wart stale gen. suites industry Stan 
Owl 2708's standard 5100, plated thru roles. 
solder resist 

KIT $98.00 
ASS 6 TESTED S125.00 

SERIAL -PARALLEL 
I/O PORT 

Dal serial ports with RS232 & TTY outputs. 
nine programmable parallel pints. were wrap 
cross link area for parallel V0, switch selected 
baud rates. 9600 75 baud, 4 byte adores 
dldSdrng for PO. switch selected, plated Iwo 
Isles, soder resist. 

KIT $189.00 ASS 8 TESTED $225.00 

a 

SINGLE DENSITY 
DISK CONTROLLER 

n`'e°T iy14i 

IBM 3740 soft sectored. operates Standard 8' or 

5' drives, single or double sided drives. ueAraes 
F01771 controller chip. runs CPIM disk opp soft. 

are. operates with 280, 8085 8 8080 CPU, 
CP/M. BIOS 8 diagnostic proms to sun are 
available. 

KIT $258.00 ASS 8 TESTED $308.00 

SINGLE/DOUBLE DEN. 

DISK CONTROLLER 

a 

for - 
Operates with single 8 double den single 8 door 
ble sided drives 8 8' or 5' drives in any Cole 
bnation of it drives simultaneously, phase lock 
loop data recovery. with SDOS operating system 
you Can run all CPIM and COOS programmes 

KIT $360.00 ASS 8 TESTED $420.00 

80 a 24 VIDEO 

4 .t*_ 

- 

On board Z80, 80 blur. a 24 Ones. 7 K 10 
mean. keyboard interface, 96 up 8 lower 
character. 32 special characters. option, 128 
extra Char composite vdeo, lorhev scrolling. XV 
address cu, blinking underline reverSe odes 8 
held protect. 

KIT S380.00 ASS 8 TESTED $450.00 

EPROM PROGRAMMER 

41 1 'Cable 

2708. 2758. 2716, 2516, 2732 EPROMS 
switch selected. 260 generator, ZIP socket. 
CPIM driver program, ma., lime 100 sec lot 16K 
tot EPROMS mod. avaaabre for TMS 2716 
EPROMS. optional PROM based driver routines 
STD St 00. paled tau holes. 

KIT $205.00 ASS 6 TESTED $255.00 

EXTENDER/ 
TERMINATOR 

True active termination, lose prod supply tads 
M e.tenton socket, numbered test points, reset 
Irne (75) not terminated, solder resist, paled 
mru Isles. standard 0100 01.1. resistor packs. 
this board is a must for reliable operation 

KIT 585.00 ASS & TESTED S105.00 

WIRE WRAP 
PROTOTYPING BOARD 

IiIIrJf 
r 

Now we plated le boles. GM) er supply rails 
on both loes, +5V +120 & -t2V regulator 
provision, Hole array is .1 x .3 to sol all IC 

package sues. prowsin for tiler bypass Caps. 
SV reg 15 703. 

BOARD ONLY S38.50 

TVI.9128 TERMINAL 

..___ :r, 
80 ie 24 intelligent terminal, 2 page screen. 
printer port, dual ntensity upper/leer Case, 
110-9600 baud, numeric pad, curser control, 
XV Curs block mode, sell test, micro based lear 
simper ADM3I look alike, lull editing 
capabilities. 

$1295.00 

LA34 31 DECwriter 

30 CPS, 128 char. set 116300 baud 9 x 7 dot 
matte, adlu5table line and charade Spacing, 
Opt numeric keypad, kgot weight (13Ks1, STD 
RS 232 serial con., opt. Ironer Teed, 8 paper 
roll balder, comes with toction teed as standard 

STANDARD VERSION $1595.00 

Z80 STARTER KIT 

Onboard keyboard 8 REX display, Kansas City 
cassette, PROM programmer S100 interlace. 2K 
RAM, 4K PROM, 2K optional, 2K monnor, CTC 
inner, rmerrups. 2a8 b1 pons, hire wrap area, 
120 page manual, single 5V supply, single step, 
breakpoinls. 
KIT $350.00 ASS 8 TESTED $420.00 

S-100 & 6800 CHASSIS 

l Li 

y --r-..- ,i - ' e s , o*y, ° _a .. .. ,! -a 

tl__4ra! OM ºneiO Ti 

e w 

11 slot Daekplane, fully card guided. 15 amp power supply, Ian, key switch, bench mount, rack 
mount, annodised aluminium. 5 edge connectors standard. S.100 Bench Kit S345. 5.100 Rack Kit 
0306. 6800 Bench Kit $370.00. 6800 Rack Kit $330. Assembled prices add 8100. 

ELECTRONICS 
MELBOURNE 
Ph (03) 842-3666 
Trading hours: 10am-6pm Mon to Fri.. 

1096 Doncaster Rd, Doncaster East, Vic 3109. 
PO Box 19, Doncaster East, 3109. Telex AÁ37213. 
DEALER Canberra - 81-5011, Sydney - 661-9237. , 

PMS100 
Introducing the PMS100 by SME Systems, an al new package microcomputer based on a Z80 CPU. 

This sytem will sud all users ranging from computer technicians, programmers and small to medium 
Company accounting requirements. 

Technical specifications are as follows: 
4 Mhz Z80 CPU, 64K Dynamic memory with bank select to allow up to B pages of 64K 
each, and up to 256K of RAM on a single board, RS232 serial port and 8 bit parallel 
ports. Up to 16K EPROM which can be switched out after power up to allow a full 64K 
01 user RAM per bank. Dual OUME 8" id/sided drives running at single or double 
density. Density selection is automatically chosen by the use of double or single density 
formatted disks. External Mini drives can also be interfaced to the controller. 'The DOS 
supplied Is compatible with standard CP/M and CDOS to allow a wide selection of soft. 
ware to be used, such as MBASIC, CBASIC, COBOL, ALGOL, PASCAL. FORTRAN, 
ASSEMBLY LANGUAGE, WORD PROCESSING, MULTIUSER, MULTITASKING. AND 
ACCOUNTING PACKAGES. All of which can be supplied from SME Systems. 

The PMS1 00 is AUSTRAUAN designed and built and can be supplied as a basic system 
or as a complete turnkey system including terminal, printer and software. 

Send 66c in stamps for HARDWARE CATALOGUE. 

CP -M user group software 43 volumes. 
CATALOGUE $4.00 
AU PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST) 
DEALER ENQUIRIES WELCOME. 
Prices and specs. subject to change whhout notice. 

All prices tax tree, for retail prices add 15 per cent. 

r 

bonkcord 
welcome here 

Give name, number, expiry 
date and signature tot mall 
order sales. 

mil 
S4''sTECf1S 
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Ideas for Experimenters 

+9V 

Q1 
BC237 

Cl 

Q2 
BC307 

R2 
100k 

1 
17 18 

PIN 14+Ve 
PIN 2 GND 

dc Input 

+5V 

+5V 

IC4 
7805 

1 

01 

D2 

03 
2t 

-e- 
+9V 

PIN 16+5V 
PIN 8 GND 

Computer music - without the computer ! 

Those seemingly random musical sound 
effects one hears on movie tracks when 
a computer on screen is "thinking" are 
familiar to just about everyone. More 
recently, the sounds of 'machine music' 
have been heard. This circuit can be 
arranged to produce a whole range of 
similar sounds, play tunes, random 
notes and sounds, etc, with that familiar 
machine music sound. 

Centred on a Texas Instruments 
SN76477, a `sound synthesiser' chip, 
plus two other ICs, selecting the values 
of a group of resistors and capacitors 
will determine the 'sounds' you want, 
while selecting the speed of a 555 clock 
and the way the SN76477 is interfaced 
to a divider chip will determine the 
sequence of sounds to be played. 

The 555, IC3, is connected as an 
astable multivibrator. The two timing 
resistors (between pins 8-7-6) and the 
timing capacitor determine the repe- 
tition rate. Consult the data on the 555 
to select values for these components so 
that IC3 runs at the speed you wish 
(anything from say, 10 Hz to 1 kHz). 
The output of the 555 drives a 4020 
divider and its outputs drive the 
SN76477 'function select' inputs. The 

TO DIODE AND GATE 
TO RESET AT PREDETERMINED 
BINARY NUMERAL 

*SELECT COMPONENTS TO SUIT 
PIN 71S ONE EXAMPLE, ALL 

OF THE OTHER PINS COULD 
BE RIGGED IN A SIMILAR WAY 

tPIN SEQUENCE CAN BE CHANGED 

resistors and capacitors around the 
SN76477 marked with an asterisk are 
chosen from the data sheet and applica- 
tions circuits to produce the desired 
sounds. Output from the SN76477 
drives a simple audio power output 
stage (Q1 and Q2) and an eight or fifteen 
ohm speaker. Cl is a 1000 uF electro- 
lytic. 

So that the sound sequence repeats, 
the 4020 is reset using a diode AND 
gate. Note that the sequence of output 
pin connections of the 4020 can be 
changed around. 

Pins 1, 9, 22, 25, 26, 27 and 28 on the 
SN76477 all require TTL level pulses 
(generally active high) to select the 
appropriate function. The table here 
shows what is selected when each pin is 
high and low (0 or 1). 

G.P. Hicks (L/App) from the 
RAAF Base, Laverton, Victoria, who 
sent in the idea, says that a 4017 could 
be used instead of the 4020. He also 
notes that if the VCO resistor on the 
SN76477 is altered experimentally, and 
using a similar circuit arrangement to 
drive pin 7 as shown here, it may be 
possible to play tunes. 

Pin 9 (system enable) 
0 (system enabled) 
1 (system disabled) 
Pin 1 Pin 28 
O O 

O 1 

1 

1 

Pin 27 
0 
0 
0 
1 

1 

1 

1 

o 
1 

Pin 25 
0 
o 

o 
o 

Pin 26 
O 

1 

0 
o 

0 

IIOn 

Pin 22 (VCO/SLF select) 
0 (VCO selected) 

1 (SLF selected) 
0/P (envelope logic) 
VCO 
Mixer only 
One shot (mono) 
VCO/mono 

Output (mixer) 
VCO 
SLF 
Noise 
SLF/noise 
SLFNCO/noise 
SLFNCO 
inhibit 

Any ideas ? 

Have you had a bright idea lately, 
or discovered an interesting cir- 
cuit 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 
Rem - depending on how much 
work we have to do on it before we 
publish it. 

The sort of items we are seeking, 
and the ones which other readers 
would like to see, are novel appli- 
cations of existing devices, new 
ways of tackling old problems, 
hints and tips. 
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The Supermarket for TRS8O* 
Add-on Components (and other computers, to 

The Vista V-80 mini disk system 
I. is 8 timers faster than the 
I TRS-80, 23% more 

storage capacity, and 
costs only $ 495 tax 
Features 

Vista offers 102K bytes to 
Radio Shack's 89K. That's 13K 
more bytes per drive for Vista. 
The V-80 operates at 12ms versus 40ms 
for TRS-80. Our drive can operate at 5ms, but 
only 50% of TRS-80 will operate at that speed; 
therefore, Vista has purposely set the access time 
at 12ms. 
Totally compatible with all available disk operating 
systems. 

c 08 P` 'C TENLE(X: AA + g i11PHOP 

Pty ltd Egl) 
SMALL 

BUSINESS 

SYSINSTATEMS 

pPERIPHE 

, .I 

Wníte ll o' QUA cCLtcC.Qoque ! 

P.O. BOX 7, PORT ADELAIDE S. AUST. 5015 

Micro Computers From 
INDUSTRIAL MICRO SYSTEMS 
SERIES 8000: SYSTEMS WITH 
TIME PROVEN COMPONENTS 
Regardless of the size of machine you choose, there's room Inside 
for up to 256k of IMS RAM with memory management. And the 

Integrated floppy disk capacity is pretty impressive too - more 
than a million bytes per drivel You can start with a single 8" drive, 
then install one or two more when you need it - all in the same 
cabinet. The Series 8000 System's power supply and disk 
controller are made with this kind of expansion In mind so growing 
is simple. And our Z -B0 computers have features like serial parallel 
1/O's, clocks, PROMS on board so that less slots are used on the 

S-100 12 slot motherboard, giving more space for extra RAM or 
special purpose boards. 
Because the system is S-100 and CP/M based you can run all of the 
programs written for use with CP/M systems. (Like CBASIC, 
FORTRAN, COBOL, PASCAL, C, ALGOL, WORDSTAR etc). And 
you can go multi-user as well! 

CALL US FOR MORE INFORMATION ABOUT THIS SYSTEM OR 

IT'S LITTLE BROTHER WITH THE 5" DISKS-THE SERIES 5000. 

SERIES 

8000 
.w..w,M..o:rrMIT.-- 

y 

S.I. MICROCOMPUTER PRODUCTS LTD Formerly Sigma International Pty. Ltd. 

GPO BOX 72 SYDNEY 2001 92 PITT ST SYDNEY (02) 231 4091 232 6804 
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THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI 
projects. If you are looking for a par- 
ticular component or project - check 
with our advertisers if it is not men- 
tioned here. Also, for a list of suppliers 
who stock the ETI projects published 
over the last few years, our "Kits for 
Projects" page may generally be found 
on the page immediately before the 
DREGS page (inside the back cover). 

This month's projects are a mixed bag 
(we try to appeal to as many of the 
diversified readers' interests as we can 
each month) but little difficulty should 
be experienced in obtaining parts for all 
the projects. The only exception 
involves the Takamisawa relay speci- 
fied in the Series 3000 Compact Stereo 
Amp. 

New Relays 
The Takamisawa range of relays are a 
low cost, high performance line distri- 
buted here by Associated Controls Pty 
Ltd of 55 Fairford Rd, Padstow NSW, 
and 214-224 Wellington Rd, Mulgrave 
Vic. Of particular interest is the VB 
series which are almost identical to the 
relay type we have been using in pro- 
jects over the past few years, but retail 
for a considerably lower price! The VB 
relays have either DPDT contacts rated 
at 5 A or SPST contacts rated at 10 A. 
Within the range, a whole variety of 
contact materials and coil voltages are 
available - from 3 V to 60 V. 

We intend specifying these relays in 
projects in the future and our pc boards 
will be designed to accept both the older 
style relays and the Takamisawa VB 
series. 

In Sydney, Radio Despatch Service, 
David Reid Electronics and George 
Brown are stocking these relays (less 
than $3 over the counter at one-off 
prices from one supplier!). In Mel- 
bourne, the only supplier we could find 
was Stewart Electronics, 44 Stafford St, 
Huntingdale. 

The 3045/3046/3086 
Those readers pursuing applications of 
this wonderful little transistor array IC, 
as featured in this month's Lab Notes, 
should have little difficulty in pur- 
chasing the IC in one form or another. 
According to the data sheet in Lab 

-2- 

Notes, it's not going to matter too much 
which number IC you choose out of the 
three, depending on the application. 
National Semiconductor (LM series) 
and RCA (CA series) make them. 

Around Sydney, you'll be able to get 
the 3045/3046/3086 at Radio Despatch 
Service, David Reid Electronics and 
AWA Microelectronics (554 Parra- 
matta Rd, Ashfield 2131). 

Victorian enthusiasts are better 
served (lucky blighters!) as the IC can 
be obtained from All Electronic Com- 
ponents, Ellistronics, Magraths, Radio 
Parts, Rod Irving Electronics and 
Tasman Electronics. 

Projects 
This month's feature project, the Series 
3000 Compact Stereo Amplifier, 
ETI-476, should prove quite popular. 
Kits and components should be readily 
available, even as you read this, as we 
notified suppliers more than six weeks 
in advance of publication. 

Just prior to going to press, those 
suppliers who indicated they would be 
stocking kits for this project were: All 
Electronic Components, Rod Irving 
Electronics and Tasman Electronics - 
all of whom are in Melbourne. 

However, as we've used commonly 
available components throughout (ex- 
cept for. the Takamisawa relay, but 
we've already told you about that), pc 
boards, cases, Scotchcal panels and all 
components will be available from the 
following suppliers: In Sydney - Radio 
Despatch Service, Electronic Agencies, 
David Reid Electronics; in Melbourne - Ellistronics, Magraths, Radio Parts 
(components, but no pc boards) in 
addition to those stocking kits just 
mentioned. 

All components, printed circuit 
boards and Scotchcal panels will be 
generally available for the Elec- 
tronic Thermometer, ETI-255, and 
the Soil Moisture Indicator, ETI-247 
See October issue Shoparound, page 65, 
for details on the availability of Scotch - 
cal front panels, meter scales and labels. 
The ETI-475 AM Tuner, featured in 
the September issue, is being stocked as 
a complete kit by All Electronic Com- 
ponents, we are advised. Printed circuit 
boards and all other components except 
the case are stocked by Radio Despatch 
Service. Following an unfortunate 

initial delay, pot cores for this project 
are now obtainable. 

Complete kits for October's feature 
project, the ETI-568 Flash Trigger, are 
stocked by All Electronic Components, 
Rod Irving Electronics and Tasman 
Electronics in Melbourne and Elec- 
tronic Agencies in Sydney. All 
components, Scotchcal front panel and 
all, are available from Radio Despatch 
Service in Sydney. 

Archeologists, treasure hunters and 
metal detector enthusiasts will be 
happy to know that All Electronic Com- 
ponents in Melbourne will be stocking 
pc boards, components and - most im- 
portantly - pot core coil kits for the 
ETI-566 Metal Detector, as revisited 
in Lab Notes in the October issue. 

AC output plugpacks 
Most plugpack power supply units 
available have in-built rectifiers and 
filters and provide a do voltage output. 
However, there are some applications 
where an ac output plugpack is re- 
quired. The ETI-475 AM Tuner is an 
example. 

There are several brands of 12 Vac 
output plugpacks on the market and you 
can obtain them with a 200 mA or 
500 mA current rating. So far as we 
have been able to find out to date, the 
following suppliers stock one or 
another: In Melbourne - All Electronic 
Components, Rod Irving Electronics, 
Tasman Electronics; in Sydney - Radio 
Despatch Service. Dick Smith stores 
everywhere stock one rated at 
12 V/500 mA output. 

The PPB9/500 plugpack specified for 
the ETI-475 AM Tuner is also generally 
available through the same sources. 

Fastest zippy box in the west 
Readers near and far, especially in West 
Australia, will be interested to learn 
that Altronic Distributors Pty Ltd of 
151 York St, Subiaco 6008 W.A., has 
recently released a new style zippy box, 
as used with so many of our projects. 

At first glance it looks like most other 
zippy boxes around - black plastic case, 
aluminium panel held on with four 
screws - but on closer inspection, it's 
cunningly different. They're Australian 
made and the inside walls are grooved 
to permit a pc board to be slid in ver- 
tically (in the conventional manner) but 
a tapered embossing with a 'stop' incor- 
porated permits an appropriately sized 
pc board to be "snapped in". 

The Altronic zippy boxes come in four 
sizes: H0101(UB1) measures 150 x 90 x 
50 mm, H0102(UB5) is only 83 x 54 x 

28 mm. Pricing and complete informa- 
tion is available from. Jack O'Donnell, 
Altronic Distributors Pty Ltd, at the 
above address, or phone (09)381-7233. 
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00. IS'REALLYA 
THEsVsSYSTEM! 

NOW YOU CAN BUILD YOUR SYSTEM 80 INTO 
A SUPERB COMPUTER SYSTEM ... írarom~m~r- p 

This is Australia's fastest selling microcomputer. the superb System 80 
available only through Dick Smith Electronics (& authorised re -sellers). 

However, until now, there has been a problem. The System 80 hasn't 
really been a system at all. Like a car without a tow -bar useful, but 
limited in what you could do with it. 

Now all that has changed: we're proud to announce the release of the 
System 80 S-100 Expansion interface. The System 80, through its S-100 
expansion interface, can now be Used with hardware and software 
devices from over 200 different manufacturers. Just in case you didn't 
know, 'S-100' is the industry standard, which means you aren't tied to 
any one supplier for add-ons. A single supply source means that prices 
can be - and usually are - sky-high because there is no competition! 

So now we expect the System 80 to really boom - not just to hobbyists, 
who've had it all their own way until now - but to businesses, to 
students, to housewives, to industry ... There are virtually no limits to 
the System 80 system. All it takes is imagination. 

And don't forget: software requirements for the System 80 are virtually 
the same as for the TRS-80: so most of the thousands of programs 
written for it will also run on your System 80 system! 

RAM, OY s 6 9500(4K 
LEVEL II 
Cat X4003) 

16K RAM. LEVEL II S 7 5 000 
MODEL (Cat X4005) 

,1 

ó ':: u....vuhoes 
óqÓydp DéI.7 

©bdV© 

SAVE 
HUNDREDS OF 
DOLLARS OVER EQUIVALENT 
COMPUTERS AND HARDWARE! 

BUDGET MONITOR 
The System 80 will run with any TV 

USE WITH 

set: but in case you need a monitor, ANY 
check this one out! P.S. This monitor COMPUTER! 
will also work with most other micro- 4050 computers. Compare our prices and $ 7J 
SAVE! Cat X-1196 

NOW: FULL S-100 EXPANSION 
Yes! It's here! Add the S-100 
Expansion Interface to your 
System 80 for incredible versa- 
tility. 
It gives you: 

All interface logic for the 
S-100 expansion bus. 
A floppy disk controller 
capable of controlling up 
to four single -density drives 
(such as our Pertec drives 
at right) for up to 400K 
bytes of storage capacity. 
A full Centronics -type 
parallel printer port. 
An RS -232C serial comm- 
unications port, capable 
of communicating with 
modems and acoustic 
couplers. May also be used 
to drive a teleprinter or 
other serial printer instead 
of a parallel printer. 
Two vacant S-100 card 
sockets, to plug in further 
expansion items. 

ONLY 

$499° 
INCLUDING 
RS -232C 

Q PORT. 

Cat X-4010 

16K (or 32K) CARD 
Just plugs into the expansion box ... 
Expand your System 80 Memory- up 
to 48K via the expansion interface. Q 
The plug-in card comes with 16K W 199 RAM, with room for another 16K. So 
with one card and our 16K expansion 
kit, you can have a full 48K! Much INCLUDING 

HUGE SAVING ON TANDY'S lower cost than TRS-80 expansion 16K RAM 
PRICE! (currently $220/16K!) Cat X-4016. - 

v 

BARGAIN PRICED 

MINI DISK DRIVE 
$200 less than Tandy's equivalent! 
You'd pay over $1000 more 
from Tandy for a 4 - 
drive system! 
This Incredible 
drive is world- 
famous Pertec 
brand; offers 
higher capacity 
than Tandy drive 
and will work with 
System 80 or 
TRS-80. Ask for 
more info. at your 
nearest Dick Smith store! 

X-3230 $379 
DISK PRICES TUMBLE! 
Unbelievable prices for either hard or soft 
sectored mini diskettes. Suit virtually all disk 
drives available. Buy from Dick and save a 
fortune! 
Hard Sector (X-3505) 
Soft Sector (X-3510) 

Trade enquiries 
welcome 

WERE $5.95 EA! NOW: 
1 - 10: 

10 - 100:' 3.95 
100 UP: 3.50.95 
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ITOH 8300 
BUDGET PRINTER 

For budget printing, you can't go past this 
one! Uses standard tractor -feed paper, gives 
high quality print from its 7x5 dot matrix 
Up to 240mm paper, prints 125 chars/sec 
For either System 80 or TRS-80. Cat X-3255. 

Uses Printer Interface 
and cable below 

$970 
FAN -FORM COMPUTER PAPER 

TO SUIT ABOVE PRINTER. 2000 SHEETS 

Cat X-1189 $35.00 
a 

LETTER QUALITY 

DAISY WHEEL 
PRIR TER 

For top quality print, try this: it's over 
$300 cheaper than Tandy's daisy- 
wheel, and is capable of proportional 
printing! Limited stocks when they arrive. 

Takes standard stationery! 

DUE IN 

STOCK 
SHORTLY 

Cat X-3265 

$1995oó 
PROGRAM CASSETTES 
Popular C-10 computer cassettes (just 
the right size for programs!) with $ 
computer -quality tape. Suitable for all 
'compact cassette' type units (which 
everyone uses!) Cat X-3500 

SAVE A FORTUNE 
ON MEMORY IC'S 
Were almost $100 more twelve 
months ago! Fast 250nS 4116 
RAMs, for up Emu . 
grading your 4K - - 

or 8K to 16K. .Y 
16K to 32K or Y.. VT 
32K to 48K. 8 O 4 MtM1Meer 

IC's in pack -.,IOMKIT 
With full instr. ¡--- 
Cat X-1186 I I 

sS995 
01(M StNTN tltcteoNl(S í 

Also available individually: 
Cat Z-9310 .... $7.90 ea. 

SOUND OFF 
Add sound to your 
System 80 programs! 
Includes amp, programs 
and full instructions. 
You can add sound to 
existing programs too! 
Also suits TRS-80. 

'Cat X-3648 $1950 

95 
DICK SMITH ¡' PERSONAL 

COMPUTER 
CASSETTE TAPE 

__m.. C-10 

DON'T NEED FULL S-100 
EXPANSION? 

Use this parallel printer interface if 
you don't need full S-100 expansion. 
Save a bundle! Uses similar connecting 
cable to S-100 interface 

$4950 
PRINTER CABLE Car 

X-4°13 

Fitted with edge connector at one 
end, 57N-36 plug at other: suits vir- 
tually all Centronics -type printers. 
Use with either S-100 Interface or 

1 ( parallel printer interface. 

r $3950 
MICROSOFT" 

EDITOR/ASSEM- 
BLER PLUS! 

Editing, assembling & debugging 
power you ve never had before' 

I Equivalent of Tandy's Editor/ 
assembler and T -bug products 
but in one package and at 
less than half the price! And 
it's far more powerful! Suits r 

System 80 & TRS-80. - 
X -31i45 

TRS 80 an eye. Easy to 
995 

1? 

Cat X-4014 

FDr1OR/ 
¡SF1111Ri t:º-p1A$ 

wospn 
vlptoa, 
i551vf.(a 

°ols 

Cat LIGHT PEN BARGAIN! C $ 3 
The best value around. 

$ Gives your System 80 or 

use, has simple rograms 

COMPUTER HOT [1NE.. . 

95 
Cat X-3680 

Want tn knnw mote --about our computers'' Or rlre 
cnu having troubles', We've set up a"spe<1al 
rrunqluter lot line lust to help vftu nut Call 
hetween'IAM & 5PM on tivrInev Irtreá code 021 2 

SOFTWARE 
for System 80 or TRS-80 

GAMES AND EDUCATIONAL SOFTWARE 
CURRENTLY AVAILABLE 

TIME TREK $17.95 
You're boldly going where no man has gone before Mind you. those 
pesky Klmgons attack you from time to time so you II need fast reflexes as well 
as sharp wets Nine levels of difficulty Cat X-3650 

STIMULATING SIMULATIONS $17.95 
No less than 10 different games all fascinating and original An Auctinn. Forest 
Fire. Monster Chase. Nautical Navigation Lost Treasure. Business Management. 
Gone Fishing. Rare Birds. Space Flight and Diamond Thiel Cat X-3652 

ELECTRIC PAINTBRUSH $17.95 
This es a special machine language graphics interpreter program. which lets you 
program dazzling graphics displays using simple high-level commands Easy -and 
funs Cat X-3654 

BRIDGE CHALLENGER $17.50 
Keen on Bridge' This game never gets bred of playing with you Ideal for 
practrsuig and improving your level of play - whether you're an expert or lust a 
beginner Needs a 16K machine Cat 5.3656 

MICROCHESS $22.in50 
Think you're a win at chess' This program will put you to the test' But thk out 
your moves carefully the computer motet to beet you One of the top selling chess 
programs in the USA Cat 5.3658 

BLOCKADE $17.95 
You II need fast reflexes and good co-ordination for this one It's written in 
machine language so it can give really high speed graphics Try to force your 

.opponent into a Cohesion with a moving wall. without running into a wall yourself, 
Cat 5.3659 

PUNTER'S DREAM $12.50 
Place your bets. please the race is about to start. Study the form of the various 
horses before placing your bets Then the race ,s on, The program looks after the 
'betting accounts of up to nine punters. and can even Cream off a percentage for 
the 'house, You get a realistic simulation of racetrack probabilities Use a for fun 
or to improve your strategies. Needs a 16K machine Cat X.3660 

BANDITO $14.95 
Luke playing the one -arm bandits down at the club' Here s one you Can play 
seated at your Iriendly System B0 Tell the machine how much you want to spend. 
and it well feed it through Watch the handle go down. the reels spin and your 
money go, Then eaperence that familiar thrall when you hit a lack, .,t Needs a 
16K machine Cat X-3661 

MATHS/SPELLING $9.95 
Here's a great way to coach spelling and maths imagine how much more 
interesting the lessons are if the computer ,s going the problems Help stamp out 
illiteracy and poor spelling- this great program can help you do ett Cat 5.3662 

AIRMAIL PILOT $12.95 
You're back in the early days of aviation You must get 'he mail through in the 
shortest possible lime. Your Cloth -covered biplane must take you through 
unpredictable winds and electneal storms - can you make I: .at 5.3663 

INTERLUDE $22.50 
This is the adults -only game for your computer After the kids have gone to sleep. 
let the computer gee you ideas for the rest of the night, It comes with a 
'comprehensive instruction manual. (Note: this program is NOT available to any 
person under 18 years of age). Do not purchase this program if you are easily 
offended. Needs a 16K machine Cat X-3675 

SIMUTEK 1 $17.95 
Not lust one. but FIVE superb space fantasy games Includes GraphicTrek 2000 
(try to dock the Enterprise with the space station without being shot down). 
Invasion Worg (protect the Earth). Star Wars (get in to the Death Star. plant a 
Bomb and get out again.) Space Target )a battle game) and Saucers Ian action 
graphics game). Complete with instruction book Needs 16K Cat 5-3658 

POKER PETE $15.95 
Like a game of poker! He's a pretty shrewd player - hard to beat. although it Can 
be done Has really intriguing graphics. needs 16K machine Cat X-3664 

DEATH TRAP S9.95 
How's your co-ordination' Escape from the minefield without getting caught 
ready to try again. Only et gets toughed This one has sound effects, too. Requires a 
16K machine Cat X-3688 

SPEED READING COURSE $19.95 
A set of programs on two Cassettes designed to help readers of all ages improve 
their reading skills. Written by apnmary school teacher Requires a 16K machine 
Cat 5.3692. 

SCURVE INVADERS (Learning fun I) $9.95 
A unique program combining basic maths dnll with the ever -popular 'S pace 
Invaders' game Sound effects plus three levels of difficulty Learning has never 
been so much fun. Needs 16K. Cat 5.3694. 

HANGMAN/CONCENTRATION (Learning fun 11) . $9.95 
Great fun to play. but also increase familianty with words Two programs can be 
played with two players or two teams. Requires 16K. Cat 5.3696. 

ALPHABET COUNTDOWN/RHYME TIME (Learning fun III) 

$9.95 
Another two games which give players of any age practice in selecting and 
manipulating words Gives percentage correct Requires 16K Cat X3698. 

DICKSMITH E C E T I ' C 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR -OUR STO'RÉ ADDRESSES AND RESELLERS 



SORCERER OWNERS! 
Upgrade your existing 8K Basic with the new Software 

ISource Mod 1.01. Makes your Basic into a Superbasic 
with capabilities that outstrip even some Disk Basics. 

e Full input checking to eliminate unseen syntax errors and line 

overflows. 
e Redo from start if type mismatch in input statements. 
e Save numeric arrays with confidence. 
e Full line editing on input -change part of line without retyping 

it all. 
e Full selective renumbering -move your subroutines around; 

make a hole to insert more text. 
Delete any block of lines. 
Full recovery of program after accidental reset. 

Available only for Exidy Standard Basic version 1.0. 
Basic Mod 1.01 (Include Rompac with order) 5125.00 

OTHER SOFTWARE AVAILABLE 
String Saver: save Exidy Basic string arrays $37.50 
Edditmerge/renumber/edit Basic programs 535.00 
Moneychart chart cashftow of any business 558.00 I 

Management Report: see where & how money is spent $53.00 
Supercalc: Sorcerer becomes a 'supercalculator $12.50 

524 SO 

58.50 
SF,.su 

Util 3: Use your development pac efficiently 
Life: play Conway's game superfast 
Brochart: Plot your biorhythms fast 
Graffix: Define Sorcerer graphics quickly 517.50 
MDOS: Patch Micropolis Basic for 40 percent speed increase 
requires your MOOS master disk 524.00 
Uploaders. Save Basic programmes easily on MOOS 524.50 
CP/M Programmes: (Lifeboat or Exidy formats on 5 1/4 Quad) 

O. Sorted CP/M directory 524.50 
Compare. Compare two disk files 524.50 
Fix. View/alter any byte on the disk $24.50 
Spellbinder. Super disk wordprocessor specially configured for 
Sorcerer $299.00 
C.10 Digital Cassette Tapes, box of 10 59.50 
16 Sector 5 1/4 Diskettes. Single Density, box of 10 ..$45.00 
Quad Density, box of 10 plus free library case $67.50 

I Software Source can offer memory expansion and disk expan- 
sion for your Sorcerer at reasonable rates. We are experts on 
Sorcerer, and will offer full advice on compatibility of peripher- 
als. Talk to us first. Send cheque/money order to: 

SOFTWARE SOURCE, PO Box 364, Edgecliff, 2027. 
All prices inclusive. For free catalogue send SAE. 
Need specialised software? - call us, we can help. 

SOFTWARE SOURCE 
Phone (02) 33-4536 

L 
VIDEO 

///' 

Shop: 418 Bridge Road, Richmond, Vic. 
Mail: PO Box 347, Richmond, 3121,.VIc. 

Second hand video recorders and tapes, 
cheap. Also new. 

OSI HARDWARE FOR 
OHIO COMPUTERS 

Superboard II $367.00 
SII Covers/VDU Stands (plastic) $18.95 
RF Modulators 5/9V $19.95 
4K RAM Kits cheap 
EPROM with single Key Basic and 
Cursor control 554.95 

OSI SOFTWARE FOR 
OHIO COMPUTERS 

Almost 100 varieties for C1P/SII. 
Many available for C2/4P; enquire. 
Categories are: Games, Education, Business, Text, 
Instructions (Modifications), and Utilities. 
K.2 Catalogue, Brief descriptions of all programs, 
free hints. New enlarged version. $3.50 plus $1.00 
P&P. 

Example of titles: 
633. Grand Prix $9.95 
G28. Death Ship (2 tapes) $18.95 
U16. Filename (tape) $8.95 
U19. Cursor/Editor C2/4 $11.95 
U20. Mini -Assembler 59.95 
U21. Single Key Basic $9.95 
Now available blank digital tapes. 
C10 $1.85 ea. Less for lots of 10 or 100. 

Mail orders allow postage. eg: OSI Software 1 or 2 
$1.00, 3-5 $1.50, 6-9 $2.00, 10 or more items $2.50. 

All prices INCLUDE sales tax. 
Prices subject to change without notice. 

ELECTRONICS 
COURSES 

FULL OR PART TIME 

Post Trade 
Technician 

*Certificate of T hnology 
*Computer Service 

COLOUR TV 
AMATEUR - HOBBY 

RADIO 
COMPUTERS 

COMMUNICATIONS 
INDUSTRIAL CONTROL 
MICROPROCESSORS 

MOTOR SPEED CONTROL 
DIGITAL 

991 Whitehorse Rd 
Box Hill 88 0691 

COMPLETE COMPUTER SYSTEMS FROM $99010 $90,000 - HOBBY TO PROFESSIONAL BUSINESS. TELL US 
YOUR NEEDS AND WE WILL BE DELIGHTED TO SUPPLY BROCHURES, FULL DETAILS, PRICES ETC. 

The CBM Computer 
Business System - with standard software 

also 
Commodore Pet 

$999 incl. $153 of programs 
and 

APF Home Computers 
Complete home colour 

system - one only left at 
I990. 

CALCULATORS 
HEWLETT-PACKARD 

Count on quality - use HP's 
HP41C Calculator $374 (5336) 
HP41C Accessories 
Card Reader S273 ($245 
Printer/Plotter 5489 6439 
Memory Modules 556.40 9.10 
Application Packs 556.40 549.10 
Solution Books 515.70 $13.60 
Thermal Paper 57.50 ($6.50 
40 Mag Cards $25.10 ($21.80 
HP34C, 210 steps 5192.50 ($173 
HP33C,-49 steps 5155 (5134 
HP33E, 49 steps 5117 (51053 
HP32E, Sci/Stats 591.50 ($82 
HP31E. Scientific $66 559 
Also HP97, HP29C, HP38C, HP38E, HP37E 
HP ONLY - POST FREE 

19~4, Mt1 

CASIO - (x502/FA I 

LCD PROGRAMMABLE 

1- = 
25 steps, 22 
memories, FAI - e.x Cw adaptor interfaces 

++ " an ordinary 
ilidiaLFULIFJ cassette for 

program storage. 
Manual and huge 

0 0 0 0 0 book of programs. anima= Continuous `00000 memory. oaoow, 
FX502P $149 ($135) 
FAI $43.50 ($39) 

INTERTEC COMPUTERS - twin 
Z80's using full business software 
plus language options of Basic, 
Fortran, Cobol, APL, PASCAL, etc. 
Hardware fully expandable. 

TEXAS 

Ti55, 32 steps, 10 mem $61 (554) 
Ti58C 480 steps, 60 mem.$149 ($132) 
Ti59, 960 steps, 100 mem $299 (5265) 
PC100C Printer $238 (5210) 
Module for 58C/59 539 (534.50) 
Pakettes for 58C/59 $9 (58) 
Thermal Paper PC100C....512 (510.50) 
40 Mag Cards 59 $15 ($13.50) 

PACKAGE DEAL 
FINAL WEEKS 

Ti59 and PC100C 

$510 ($450) 

SPECIALS 
APF 5602 LCD 40 

funcs. $21.50 ($19) 
BELOW COST. 

NATIONAL 
SEMI -CONDUCTOR 

LED, 
RECHARGEABLE. 

4650 $21 ($18) 
40 funcs. 

4640 $29 ($25) 
60 funcs. 

3 memory 8 RPN. 

CALCULATOR AND COMPUTER DISTRIBUTORS 
INCORPORATING ELECTRONIC CALCULATOR DISCOUNTS 

XEROX 
DIABLO 3000 

PRICES IN BRACKETS EXCLUDE 
SALES TAX 

Pack and Post - all LCD models 51.50 
anywhere in Australia (except Casio 
1x502p). Otherwise $4 for registered post in 
NSW, SS elsewhere. 

wolc.n. 
Sales Tax 

forms available. 

Copy and complete 

Please debit my Bankcard S 

No Expiry Date 

Signature 

Name 

Address 

PHONE (02) 624-8849 
PO BOX 106, BAULKHAM HILLS 
2153 
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Dear Sir, 

As dedicated manufacturers of high 
fidelity amplifiers we were pained by your 
September editorial. We wholeheartedly 
agree with you that tariffs ought not to be 
used to protect insignificant industries, 
hi-fi not excepted, but why must you 
assume that our hi-fi industry is bound to 
stay 'miniscule'? Does this sort of attitude 
advance Australia? 

If you employed the reverse attitude 
and gave a little publicity to the forty -plus 
companies in Australia currently manu- 
facturing audio amplifiers and the 
substantially greater number producing 
loudspeakers and ancillary equipment, 
perhaps these companies could become 
large enough either to merit the tariff pro- 
tection they are now receiving or not to 
need such assistance at all. This is not to 
say that Australian companies could ever 
compete with cheap budget equipment, 
but they could easily perform well at the 
middle and high end of the market. 

We venture to suggest that, like us, 
other manufacturers are experiencing 
acceptance from overseas markets and 
heavy going within Australia. 

A little 'intelligent investigation' might 
reveal an industry waiting to burst into life, 
given a little media coverage and aware- 
ness. How about publishing a series of 
articles on Australian domestic hi-fi 
equipment? It might provide interesting 
reading for many enthusiasts and be an 
example of positive thinking by the media 
which would eventually filter down to all 
Australians. 

Peter A. Stein 
ME Sound Pty Ltd 

Dyers Crossing, NSW 

Taking last things first, we are always 
delighted to publish articles on Australian 
made domestic hi-fi equipment. You, and 
the readers of like mind, should be de- 
lighted with the review of the Audiosound 
AM 101 tuner on page 138 of this very 
issue. 

Where are the "forty -plus" companies 
that comprise 'our' domestic hi -fl 
industry? Why do.you all hide your collec- 
tive. lights under a bushel... or a wool 
bale, or whatever? Don't be bashful. If 
you're proud to be Australian, tell every- 
body. Let us know what you're doing - 
regularly. To put the ball back in your 

court, why have you never submitted any 
of your equipment to us for review? Why 
don't we have a file of press releases or 
news items from you? We don't get any, 
that's why. If we don't get anything, we 
can't print anything. If we don't print any- 
thing, nobody gets to hear about you. If 
nobody gets to hear about you, nobody 
knows who you are ... etc. If you 
succeed at exporting, clearly you've put 
some effort into it. Have you put the same 
effort into local promotion? If you've had 
little result from local promotion, do you 
know why? 

We don't say the local 'domestic hi-fi' 
industry (miniscule or not) doesn't de- 
serve tariff protection - but you're going 
to have to promote yourselves if you want 
recognition. 

Roger Harrison 
Editor, ETI 

Dear Sir, 
Your illustration of the Sinclair DFM in 

the August issue of ETI was to me like the 
proverbial red rag to a bull. 

Sinclair used to market quite good ex- 
pensive hi-fi units world-wide until it 
switched into the more profitable field of 
computers and suchlike. When it aban- 
doned the hi-fi business, what did it do 
about the many thousands of Sinclair 
amplifiers and FM units already in the 
hands of consumers? Quite simply, it 
washed its hands of all responsibility! 

When my Sinclair amp broke down I 

wrote to Sinclair requesting semi- 
conductor specifications as the required 
transistors could not be physically identi- 
fied. I received a duplicated letter in 
reply, which said in effect, "Sorry, we are 
no longer in the market and therefore 
cannot assist". 

I wrote to an English magazine, com- 
plaining bitterly, and they must have 
forwarded my letter to Sinclair because 
eight months later I received a reply from 
Mr Clive Sinclair's office. Sinclair 
Radionics did not exist any more and Mr. 
S was busy launching his new computer! 

It's not unreasonable to suppose that if 
Sinclair doesn't make a success of DFMs 
and computers it will give that away too 
with the same 'devil take the hindmost' 
attitude. 

If a company goes bust, then that's just 
bad luck - these things happen. But to 

merely shift emphasis to an allied field 
and wipe the slate clean in respect of 
service responsibilities is downright 
diabolical! 

I would be gratified if this matter could 
be aired in your magazine. There are still 
man ardent hi-jfi buffs who swear by the 
products of the 'mother country" from 
manufacturers like KEF, SME, Rogers 
and Quad for example. But it's no wonder 
that as a nation we now buy most of our 
products from Japan. The Japanese give 
service! 

Ian Stuart 
North Balwyn, Vic. 

We can understand your anger at being 
'caught' with a now -useless piece 
of equipment and sympathise whole- 
heartedly. The editor was caught himself, 
in a similar fashion, some years ago. The 
history of some of the Sinclair enterprises 
has certainly been "chequered" to put it 
mildly. 

However, there is no reason for you to 
transfer your anger or anxieties about the 
situation to Sinclair instruments, calcu- 
lators and computers. These are 
marketed in Australia by Consolidated 
Marketing, under the banner of Sinclair . 

Equipment (Australasia) Pty Ltd, of 308 
High St, Kew, Vic 3101; phone (03) 861- 
6224. The company provides after -sales 
service on all the Sinclair products 
distributed here, by them. They are, in 
fact, Sinclair service agents for the 
Australasian -Pacific region, according to 
Mr Julian Barson whom I rang before 
composing this reply. 

It is easy to understand your reluc- 
tance, and that of other consumers, about 
buying products from a company or 
companies where there has been a 
history of collapse and no follow-on 
service. It may not be peculiar to British 
products, but the availability of local 
service, and particularly long after the 
product has been superseded, does 
wonders for the image, and goodwill of a 
company. As you say, this is where the 
Japanese companies excel, and con- 
sumers give them the custom. The 
message is clear - he who gives the 
service gets the repeat custom. 

Roger Harrison, 
Editor, ETI 

Dear Sir, 
The Electromyogram biofeedback pro- 

ject that David Tilbrook designed (Sept/ 
Oct 1979) has proved to be most useful to 
me and is in daily use. 

I find it is particularly helpful in teaching 
relaxation techniques to patients and in 
encouraging active movement in poorly 
functioning muscle groups. 

Margaret Goldfinch 
Prince Henry Hospital, Sydney 
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TRANSFORMERS for MICROPROCESSORS 

1 

N 

PF4405 
9 Volts @ 10 Amps 
Two Windings each - 
15 Volts @ 1 Amp 

PF4354 
9 Volts @ 10 Amps 
9 Volts @ 1 Amp 
Two Windings each 
15 Volts @ 1 Amp 

PL158/15VA PL30-9/40VÁ 
8 Volts @ 500mA 9 Volts @ 3 Amps 
Two Windings each Two Windings each 

14 Volts @ 400mA 15 Volts @ 500mA 
1 PL30-9/60VA - 

9 Volts @ 5 Amps 
Two Windings each 
15 Volts @ 550mA 

000 

SEND FOR A DATA SHEET 

PL161/5VA 
8 Volts @ 200mA 
12V -0-12V @ 150mA 
Designed to suit standard PCB grid 
- pins centred at 0.1 inch. 

FERGUSON TRANSFORMERS PTY LTD 

.0E,9cvsoN* 
331 High Street 

CHATSWOOD. NSW. 2067 
Tel: (02) 407-0261 

Melbourne: (03) 329-6415 

S/09 -the mighty micramini 

P 
i i ylr. _ i y 

.= ,.. ii r¡ _ .. x 

S/09 with 128K bytes of RAM memory, one parallel 
and two serial I/O ports $3,350 
Prices plus Sales Tax if applicable, subject to change 
without prior notice. 

SOUTHWEST TECHNICAL 

W- PRODUCTS CORPORATION 
C OF AUSTRALASIA 

7a BURTON STREET, DARLINGHURST, NSW. TEL (02) 357-5111. 

MC 6809 PROCESSOR - 20-BIT ADDRESS BUS 

DIRECTLY ADDRESSES UP TO 768K OF RAM 

Uses Motorola MC 6809 processor -8 bit general 
purpose MPU. 
24 indexing submodes. 
20 -bit address bus enables direct addressing of up 
to 768K of memory on RAM. 
"Built-in" multi user capability. 
The dual -bus motherboard design used in the S/09 
makes adding I/O ports to the system quick and 
economical. 
All serial I/O cards may be quickly programmed to 
run at standard baud rates from 110 to 38,400. 
Basic, Pascal and Assembler immediately available. 
Edit and Debug programmes available for Systems 
Development. 

D-5 Two double sided, dou- 
ble density, 5" disk drives 
with a total on line capacity of 
720,000 bytes of data. In- 
cludes cabinet, power sup- 
ply, connecting cable and 
controller. Controller will 
operate up to four drives. 
$1,395 
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I. 

READER OFFER 

computer books 

Business 
BASIC 

Pm\ 

.."1111111, 

Robert j. Bent George C. Sethares 

Beginning BASIC Carver 
Beginning BASIC is not Just another programming text. It is 

'.. written for the true beginner in the world of programming. The 
important concepts are explained simply, yet with enough detail to 
enable the reader to understand why a particular programming tech- 
nique is used. Short, simple and, for the most part, nonmathematical 
examples illustrate each programming idea or BASIC statement. In 
addition, flow charts have been used extensively throughout the book 
to illustrate the logic of various programming methods. These flow- 
charts, in conjunction with sample programs and narrative, provide the 
student with multiple means of assimilating the ideas of 
programming." 

The above is a precis of the author's introduction to the book 
and neatly sums up what it's all about. Nine chapters, 200 pages; 280 x 
215 mm. 

PRICE: $10.95 
post & handling $1.50 

Busess BASIC Bent & Sethares 
-Thid is great for the first-time business user with no previous 
computer or programming experience. There's a brief look at 
hardware and software, leading on to exercises in problem solving and 
the first program. Small business users who have ingested the 
contents of this book will be able to converse on much more equal 
terms with slick salesmen and white -coated experts." 

The above is a review of this book by ETI staffer Elaine Ray, 
published in the September 1980 issue, page 89. Fifteen chapters, 
223 pages; 280 x 215 mm. 

PRICE: $11.95 
post & handling $1.50 

NOTE: This offer is made by Wadsworth Publishing Co. (A'Asla) and ETI is acting 
as a clearing house only. Cheques or money orders should be made payable to 
COMPUTER BOOKS OFFER and sent, together with this coupon (or photostat) 
to "Computer Books offer, ETI magazine, 15 Boundary St, Rushcutters Bay 
NSW 2011. We will process your order and pass it on to Wadsworth who will send 
you the goods. Please allow up to four weeks for delivery. 

Enclose cheque or money order to total value and mail this coupon to: 

COMPUTER BOOKS OFFER, 
ETI Magazine, 15 Boundary St, Rushcutters Bay NSW 2011 

Beginning BASIC (Carver) ($10.95) 
Business BASIC (Bent & Sethares) ($11.95) 
Post and handling ($1.50 per book) 

TOTAL $ 

Cheque or Money Order No: 

Signature 
(Please print name and address clearly 

Name 

Address 

Postcode 

ETI November 1980 - 89 



XYMEC 
HY-Q 
1000 

DAISY WHEEL SUPER 
LETTER QUALITY 

WORD PROCESSING 

PRINTER 

The XYMEC HY-Q is "Tomorrow's 
Printer" with virtually every ad- 
vancement built in as standard. No 
other options are required. Its ver- 
satility matches your own output 
format and it can be used as an off- 
line typewriter with all the same 
capabilities. 

o 
oa 

Sample shown of the XYMEC 
HY-Q 1000 above is actual size. 

$3250 
including tax 

COMPUTERWARE 
305 La Trobe Street, 

Melbourne, Vic, 3000. 
Telephone (03) 602-1006. 

Pr THE 

FT11CFi i.LDFT1PUTEFI 

£1111 
211SE PTY. LTD. 

19 William Street, Alexandria, 
NSW 2015. Phone (02) 699-4334. 

JUST PLUG IN 
AND COMPUTE! 

- :,.::,.;::..,;.,y,;<;«<:,::<:::;:.:;::::.:::. ..:,, ::.:............ ... ...... :... ::: ::. :::::::::::...... r:::::::v::<;:::r :;:: :..... . . . . . . . . . . . . . . . . . . ....:.,N:<. :::.;:: 

PET PERSONAL 
COMPUTER 

USER 8K 
USER .RAM 
CASSETTE. 
MONITOR 

$999 complete: 

Call in and see our 
Microcomputer House 
Specialised custom software for all your 
business applications 
Software development 
Conversion from 16K to 32K 
Sound units 
Exciting range of executive furniture for 
microcomputers from $285.00 
Extensive range of technical publications 
for 6502 
All microcomputer supplies 

Sole NSW agents for 

DATASOFT 
Business programmes covering a wide 
variety of standard business applications - accounts, estate agent pack, hotel 
database, portfolio management, 
Wordpro II and III 
Games and simulations - fast moving, 
quick thinking, exciting. See our extensive 
range. 

TEACH YOUR PET NEW TRICKS 
Select your software and try now. 

£?omf2ut£Z 

eountmcy 

qty. ltd 
`;THE 

MICROCOMPUTER 
PROFESSIONALS" 
Thinking of purchasing a mic- 
rocomputer system or adding to 
the one you already have? Make a 
good investment - invest a little 
bit of time to talk to the profes- 
sionals at Computer Country. Re- 
member the quality of the after - 
sales hardware service and con- 
tinual after -sales software and 
hardware advice you get is just as 
important as the price of the sys- 
tem you buy. Come and have a 

. chat with the professionals of 
Computer Country just once and 
you'll realise how much help we 
can be in enabling you to get the 
most out of your microcomputer 
system. 
Computer Country stocks a widé 
range of microcomputer hardware 
including the Apple, Northstar, 
Commodore, Texas Instruments, 
NEC, Impact Data and many more. 
We carry a wide range of software 
for many systems including the 
TRS-80. We can also help you in 
customising software for your 
specific application. 
Our service department not only 
completely backs up all hardware 
purchased from us, but invites en- 
quiries from those who have 
purchased elsewhere and have 
hard -to -fix problems. 

MAKE A SMART MOVE 
-.COME TO 

eomputE7 

Gunky 

338 QUEEN STREET, 
MELBOURNE, VIC 3000 

(03) 329-7533 
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The Compucolor 
After putting this machine 
surprised it's America's 
computer. 

A fully integrated system 
based on the 8080A micro- 
processor, the Compucolor 
is a sophisticated and very 
usable machine that repre- 
sents good value for money. 

Its most attractive feature is 
obviously its colour graphics 
capability. Eight 'primary' 
colours can be selected by keys 
at the left of the keyboard, 
namely red, green, blue, 
magenta, cyan, yellow, white 
and black, and by using various 
combinations of these basic 
colours the makers say that as 
many as 56 different 'secon- 
dary' colours can be generated. 
Sixteen PLOT functions make it 
easy to generate an astonishing 
variety of patterns . without 
getting involved in complex 
programming. For example to 
draw a straight line it is only 
necessary to specify the end 
points. There are 16 384 sepa- 
rately addressable plotting 
blocks arranged in a 128 x 128 
array. 

The 33 cm screen can also 
display 32 lines of 64 charac- 
ters. The 64 standard ASCII 
characters are formed in a 5 x 7 
dot matrix within a 6 x 8 dot 
pattern and there are also 64 
special characters, including 
chess symbols and playing card 
suits, which use the whole 6 x 8 
dot matrix. 

The keyboard is standard 
ASCII, four level coded with 132 
codes. Seventy two crossbar 
commercial keyswitches are 
provided, including CPU reset 
and automatic (single chip 
driven) disk loading. 

The built-in minifloppy disk 
drive uses double -sided, seg- 
mented 40 -track disks with a 

density of approximately 19 
tracks per cm, giving a total 
storage capacity of 51.2K per 
side. Transfer rate is 76.8 kilo - 

through its paces we're not 
fourth best selling small 

bytes per second and access 
time is 200 milliseconds. 

The Model 5 Compucolor II 

has 32K of user RAM, against 
the 8K and 16K provided on the 
Models 3 and 4, but these two 
can both be expanded up to 
32K by means of extra RAM 
modules. 

The CPU clock period is set at 
two microseconds and there are 
a total of 512 input/output 
ports, of which only 25 are im- 
plemented in the standard unit, 
leaving 487 spare ports, which 
obviously give the Compucolor 
considerable scope for appli- 
cations involving lots of 
peripherals. 

The disk operating system 
includes a comprehensive 
range of file control commands. 
For example, pressing the 
AUTO key instructs the system 
to search for a 'MENU' program 
on the disk, load it and run 
it to display a list of disk 
contents. The 'DIRECTORY 
command lists all the files on 
one side of a disk, detailing their 
names, addresses and lengths. 

At the back of the unit is an 
RS -232 interface for connecting 
a printer or modem. The baud 
rate at this interface can be in- 
dependently software controlled 
on a range of seven rates be- 
tween 110 baud and 9600 
baud. 

BASIC, Fortran and Assemb- 
ler languages are all contained 
in ROM. There are 25 statemeht 
types, five command types, 18 
mathematical functions and 
nine string functions. The disk 
file commands include copy, 
device, directory (mentioned 
above), initialise, load, print, 
read, re -name, save, run and 
write. 

A wide range of video games 
software is available and new 
items are being introduced all 

microcomputer 
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the time. Real time colour 
games obviously make the 
Compucolor very attractive to 
children, which is one reason 
why it's probably the best small 
computer for use in schools. 
Any intelligent child, even a six - 
year -old, should be able to 
make the transition from' games 
to programming without any 
difficulty. 

The Compucolor's ability to 
display statistical information in 
the form of bar graphs, histo- 
grams or two-dimensional 
curves make it a very useful 
educational aid in the sciences 
and especially in the social 

sciences. Since it's very easy to 
'boot up' the machine, to load it 
and to reset it, it's clear that 
there's a great future for it in the 
classroom. Here at last is some- 
thing that turns children's 
obsession with the TV screen to 
educational advantage. 

The Compucolor II is distri- 
buted by Anderson Digital 
Equipment Pty Ltd, P.O. Box 
322, Mt Waverley Vic 3149; (03) 
543-2077. Our review machine 
came from The Logic Shop 
who are at 212 High St, Prahran 
Vic 3138 and 91 Regent St, 
Chippendale NSW 2008. Phone 
(03) 51-1950 or (02) 699-4910. 

Elaine Ray 

Microcomputer Handbook 
Recently published by Computer Reference Guide of 
Chatswood, NSW, the "Australian Microcomputer 
Handbook" has 11 chapters on microcomputers and micro 
systems plus detailed summaries on the range of micros 
and desktop computers sold in Australia. 

The first section covers every- 
thing from Architecture of the 
CPU to Word Processing, 
BASIC programming to User 
markets. The second section 
covers all the machines from Al 
Electronics to Zenith and Zilog. 
The book sells for $22, in- 
cluding post and handling. 

Last month's issue carried a 

loose insert on this book. If you 
missed it, a copy can be 

obtained from Computer Refe- 
rence Guide, Suite 204, 284 
Victoria Ave, Chatswood NSW 
2067. (02) 411-2567. Mention 
ETI. 

ETI November 1980 - 91 



PrínLouL 
Portable micro has unique features 
The Findex microcomputer is a completely inte- 
grated, portable system that weighs only 14 kg, and 
features bubble memory and gas plasma display. 

Not much larger than a 
portable electric typewriter, 
it contains a CPU, keyboard, 
floppy disk drive or bubble 
memory, gas plasma display 
and plain paper printer. You 
can obtain an acoustic 
coupler as an option and a 
built-in rechargeable battery 
that gives enough power for 
one hour's use. 

The system is built around 
the Z-80 microprocessor, with a 

clock rate of 2.8 MHz, but it can 
also be supplied with the 4 MHz 
Z -80A Standard dynamic RAM 
provision is 48 kilobytes, ex- 
pandable to 2 megabytes, and 
there ís 1K of static RAM. The 
ROM capacity is 8 kilobytes, ex- 
pandable to 32K. 

The model 100TD has a 

single minifloppy disk drive that 
holds 200k bytes with an access 
time of 40 to 75 milliseconds. 
There is also an option for a 
built-in dual disk drive. 

Instead of the disk storage, 
the model 128TD has 128K of 
magnetic bubble memory, 
which can be expanded to two 
megabytes on the same con- 
troller (but only half a million 
can be accommodated inside 
the case). Access time to the 
bubble memory is claimed to be 

only eight milliseconds! 
The gas plasma display panel 

has six rows of 40 or 80 charac- 
ters each, formed on a 5 x 7 dot 
matrix. If necessary it can be 

interfaced to a full CRT screen. 
The printer is a dot matrix im- 
pact type that can print 'up to 
135 columns per line at 25 lines 
per minute on multi -copy plain 
paper. 

Findex uses CP/M as its 

operating system. In addition to 
the disk operating system it in- 
cludes a monitor, text' editor, 
assembler and debugger. When 
interfaced to an external hard 
disk drive it can address up to 
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128 megabytes with 8M per file. 

We had an all -too -brief 'play' 
with the machine shortly before 
press deadline and were most 
impressed with the boot -up 
speed of the Findex. The display 
is well formatted and very clear - it's visible under almost any 
lighting conditions, ideal for 
field applications. The printer is 

a real convenience. Construc- 
tion is very rugged, obviously 
designed to take a 'beating' In 

expected applications 'out in the 
field'. 

Retail price of the Findex is 

around $14 000, depending on 

which options are chosen. For 
more information contact the 
distributors, Mensa Computers 
Pty. Ltd, Suite 3, 454 St Kilda 
Road, Melbourne, Vic 3004. 
(03)26-5683. 

We think the Findex micro is 

such an interesting machine 
that we've arranged to borrow 
one and try it out thoroughly fort 
ourselves. Watch for our review 
in a forthcoming issue of ETI. 

New Vector systems 
The Vector 3 integrated video console is the basis for two 
new small business microcomputer systems from Vector 
Graphics. 

Their System 2800 offers two 
megabytes of mass storage on 
200 mm disks, with formatting 
that is IBM compatible. The dual 
disk drive has an access time of 
91 milliseconds and a transfer 
rate of 500K bits per second. 

Built into the Vector 3 console 
are a Z80 MPU, 64K of dynamic 
RAM (of which 56K is usable) 
and a video board that can 
handle displays of 24 lines of 80 
characters, using an 8 x 10 mat- 
rix font 

Standard software on System 
2800 is CP/M, Microsoft BASIC - 
80, RAID debugger and SCOPE 
editor. Software packages avail- 
able as options include general 
ledger, accounts payable and 
receivable, inventory control 
and word management 

The Vector Intelligent Partner 

(VIP) is a low cost system aimed 
at businesses that have not 
previously used a computer. It 

uses the same Vector 3 video 
console as the System 2800 but 
has less scope for mass storage - just a single 130 mm disk 
drive. Nevertheless it can still 
run the same standard software 
and if a second minidisk drive is 

added the VIP can cope with all 

the optional accounting and 
word processing packages. 

Suggested retail price for the 
System 2800 is $8500 and for 
the VIP $4300 (plus tax in both 
cases). 

More information about Vec- 
tor products is available from 
the NSW distributors, Dicker 
Data Projects Ltd, 31 Cawarra 
Road, Caringbah, NSW 2229. 
(02) 525-4707. 
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ANNOUNCING'A DAISY WHEEL TYPEWRITER FOR YOUR TRS-80 OR SYSTEM 80!!! *ONLY $1995 * 
MICRO -80 has converted the new OLIVETTI 
ET -121 DAISY WHEEL typewriter to work with 
the TRS-80 and SYSTEM 80 or any other 
microcomputer with a Centronics parallel 
port. The ET -121 typewriter is renowned for 
its high quality, fast speed (20 c.p.s.), 
quietness and reliability. MICRO -80 is 
renowned for its knowledge of the 
TRS-80/SYSTEM 80 and its sensible pricing 

policy. Together, we have produced a 
dual-purpose machine:- an attractive, modern, 
correcting typewriter which doubles as a 

correspondence quality Daisy -Wheel printer 
when used with your micro -computer. 

How good is it? This part of our 
advertisement was typeset using an ET -121 
driven by a TRS-80. 

77 TRACK 
-DISK DRIVES 

DOUBLE YOUR CAPACITY 
DD -7S ... ... S775 
Micropolis Floppy Disk, 77 Track, 100% 
larger capacity than most mini -floppy drives, 
complete with cable, power supply, chassis, 
and includes NEWDOS '80. 

DD -7 5649 
Same as above but no cable or Newdos '80. 
DC -4 ... $45 
4 drive connector cable. 

* * SPECIAL* * 
MPI DISK DRIVES 

ONLY $339!! 
40 track bare drive for TRS-80. Only 
requires readily available 5 volt 0.7 amp 
and 12 volt 1 amp power supply to be 
up and running. Can be mounted in simple 
cabinet or used bare. 

DISKETTES FOR TRS-80 
BASF single side/single density ... $4.50 ea 

BASF double side/double density...S5.90 ea 

VERBATIM 77 track ... ... ... 56.99 ea 

Minimum Order 10 

EXATRON STRINGY 
FLOPPY 

S352.50 incl p&p 

15 times faster than cassette, infinitely more 
reliable. Completely under computer con 
trol, the stringy floppy is easier to use than 
disks and Is a very much cheaper alternative. 
Will save and load any L2/16K software. 
Special software also available. 

Wafers for Stringy Floppy 
$3.50 ea. Any Size 

MICRO -80 MAGAZINE 
ANNUAL SUBSCRIPTION . $24.00 
Monthly Magazine dedicated to TRS-80 and 
System '80 users. Every issue contains at 
least 6 new programs, plus problem solving 
columns, hardware articles, readers' letters, 
hints, etc., etc. 

ANNOUNCING 
SYSPAND 80 

FOR THE SYSTEM 80 
$99.00 

SYSPAND 80 is a self-contained module 
which connects to the expansion port on 
your SYSTEM 80 and gives you a CEN- 
TRONICS parallel port to drive a printer 
PLUS the TRS-80 40 line bus. SYSPAND 
80 allows you to connect all Tandy peri- 
pheral, including the expansion interface, 
disk drives, MICROTEK MT32 memory 
expansion unit and the fabulous EXATRON 
STRINGY FLOPPY. 

Price shown is for a built:up and tested unit. 
SYSPAND 80 is also available in kit form, 
call or write for details and price. 

TRS-80 MEMORY EXPANSION UNIT 
MT -32 ... 5149.00 

The MT -32 is manufactured by MICROTEK 
Inc., USA. It provides a CENTRONICS 
printer port and sockets for up to 32K of 
dynamic RAM. It comes complete, ready to 
plug into the expansion port of your Level 
11 16K machine. (Will also work with your 
SYSTEM 80 via SYSPAND 801. 
MT -32A without RAM ... ... $149.50 
MT -32B with 16K RAM ... ... ... S214.50 
MT -32C with 32K RAM ... ... ... $274.50 

16K MEMORY EXPANSION KIT 
ONLY S65 incl. p&p 

These are prime, branded, 200 ns (yes, 
200 nsl) chips. You will pay much more 
elsewhere for slow, 350 ns. chips. Ours are 
guaranteed for 12 months. A pair of DIP 
shunts is also required to upgrade the 
CPU memory - these cost an additional 
$4,00. All kits come complete with full, 
step-by-step instructions, no soldering is 
required. You don't have to be an electronic 
type to instal them. 

FREE SOFTWARE OFFER 
$40 WORTH OF SOFTWARE FOR TRS-80 
AND SYSTEM '80 WITH EVERY NEW 
SUBSCRIPTION TO MICRO -801 
Every new subícriber will receive on cassette, 
ready to load, 3 x Level I and 3 x Level II 
programs (includes our fabulous household 
budget program), with a regular retail value 
of at least $40. 

AUSTRALIAN SOFTWARE 

BMON (L2/16K) $19.95 plus 50c p&p 
The ultimate program to assist BASIC pro- 
grammers. 

TOUCHTYPE (L2/4K) $19.95 plus 50c p&p 
22 lessons to teach you to type on your 
own keyboard and screen) 

RPN CALCULATOR (L2/16K & 32K) 
S14.95 plus 50c p&p 
Turns your computer into a $600 calculator. 
Ideal for Architects, Surveyors, Engineers, 
Teachers, Scientists, etc. 

U-BOAT (1.2/16K) S7.50 plus 50c p&p 
You're the Commander, read all the guages, 
fire the torpedoes, crash dive, get the 
enemy before his depth charges get youll 
MMM-1 GAMES PACK (L2/4K) 
57.50 plus 50c p&p 
3 fast moving games - INDY 500, SUB - 
HUNT, KNIEVEL 

MMM-2 GAMES PACK (12/4K) 
$7.50 plus 50c p&p 
3 more games with fast moving graphics - 
TAN K, THIEF. SHOOTOUT 

DALEK CHASE (1.2/16K) 
$7.50 plus 50c p&p 
Save Dr. Who from the pursuing DALEKS 

SHEEPDOG (L2/16K) 
$7.50 plus 50c p&p 
Guide your sheepdog as it rounds up the 
wandering sheep and drives them into the 
pen, But don't lose them in the bushes!! 

S KEY (L2/16K and up) 
$15.95 plus 50c p&p 
Define shifted keys to be BASIC commands, 
type in graphics directly from the keyboard 
and see them when you LIST and much 
more. 

THE FABULOUS 

NEWDOS 80 
1N STOCK NOW! 

ND -80 ... ... $149 
The disk operating system that gives: 

New basic commands that support 
variable record lengths up to 4095 
bytes long. 
Mix or match disk drives - supports 
any number of tracks from 18 to 80. 
Use 35, 40 or 77 track 5" mini disk drives 
or 8" disk drives, or any combination. 
A security boot -up for basic or machine 
code programs. User never sees "Dos - 
ready" or "Ready" and cannot "break" 
clear screen or issue any direct basic 
statement including "List" ... 
... and much, much more 

N O.35+ 
Newdos+ for 35 track drives 

ND40+ ... 5110 
Newdos+ for 40 track drives 

S99 

SCOTCH BRAND 
PERSONAL COMPUTING CASSETTES 

C-10 pack of 10 ... $26.00 incl. p&p 
C-30 pack of 10 ... $28.00 incl. p&p 

To: MICRO.80 
P.O. Box 213, Goodwood, S.A. 5034 
Please rush me the items checked below: 
012 month subscription to 

MICRO -80 and my free 
software cassette ... .. . 

012 month subscription to 
MICRO -80 and the cassette 
edition, plus my free 
software cassette ... .. . 

The lastest issue of MICRO -80 

$24.00 1 

$60.00 
$2.50 

PLUS THE ITEMS LISTED BELOW 

DESCRIPTION PRICE 

TOTAL ENCLOSED 

Name 

Address 

Post Code 

No 
welcome here 

Please debit my Bankcard S 

Expiry date 

Signature 
ETI 

MICRO 80 
PRODUCTS 

(08) 272 0966 

284 GOODWOOD ROAD, 

CLARENCE PARK, ADELAIDE 
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PTY.LTD. 

Suite 3, 454 St. Kilda Road, Melbourne, 3004. Telephone: (03) 26-5683, 26-6150. 

FINDEX - The Real Computer 
THE WORLD'S FIRST PORTABLE ''ICROCOMPUTER 
Battery or mains operated 
RAM 48K to 2 megabytes, bubble memory to 2MB, gas plasma 
display, optional audio, printer, mass storage mini floppys to 
800K bytes, hard disk to 195 megabytes, acoustic coupler, 
S-100 bus, battery optional, CPU with real time clock. For 
dynamic businessmen on the move. Ideal for, real estate 
agents, insurance brokers and accountants. 

SUPEBRAINTM 
SERIES 

BUSINESS 
SYSTEMS 
Priced competitively from as low 
as $45.00 p.w. lease cost includ- 
ing sales tax and software. Powerful, multi -purpose microcomputer systems. 

TYPICAL APPLICATIONS 
Debtors ledger and statements, creditors ledger and remittances, general ledger 
and trial balance, order entry/invoicing, sales analysis, payroll/wages, enquiry, word 
processing, mailing, record keeping, ledger card, doctors office, real estate, agency 
accounting, hotel/motel accounting, branch office accounting. 
Facilities management consulting. 
Software and computer sales. 
Computer data preparation. 

OPAL 1000 
The OPAL 1000 is an 8 slot S-100 system conforming to the new IEEE standards. A 
Delta Products Z80a 4 MHz CPU card, with 2 RS232c serial and 3x8 bit parallel ports, 
is used in conjunction with the Delta Products Disk Controller. Memory is provided 
by a 4MHz 64k dynamic RAM Board by Measurement Systems and Control. The 
memory board is fully bank selectable and is designed for upgrading to a multi-user 
system. Disk drives are 2x8" Shugart SA801 R running at double density (480k/drive) 
and fitted with our exclusive Disk Saver which prolongs the life of the drives and 
floppy disks by turning off the AC power to the drives 14 seconds after the last drive 
select and thus reduces routine maintenance. The Disk Saver also reduces the risk 
of data loss due to power failures. The software is CP/M version 2.2 with Delta 
Product's utilities which include DTEST (for testing drives and floppy disks) and M2 
(a comphrehensive memory test program). The Delta PROM monitor enables fault 
finding to be carried out independently) of the Disk Drives. The system is mounted in 
an attractive pressed Aluminium housing with a cast front panel fitted with reset 
button and key operated on/off switch. 

Dealers for Opal in Victoria. 
Sole Distributor for Findex, Victoria and NSW. 

SUPPLIERS FOR 
NDKS S-4000 

MATHEMATICS 
F(w) = aT Sin wT/2 

e 
e 

wT/2 

= 4KTR(f,-f, ) 

L, = 101og80 X S. (dB) 

A7+B'=C' 

A=+8'=C2 

F(w) = aT Sin wT/2 e_,,,.,, 
wT/2 

e.6= = 4KTR(f2-f, ) 

L, = 10log 80 X S. (dB) 

A=+B'=C' 

A'+B==C' 

F(w) = aT Sin wT/2 e_,K,: 
wT/2 

= 4KTR(f2-f, ) 

L, = 101oggirs X S. (dB) 

A'+ B'= C' 

A'+B'=C' 

F(w) = aT Sin wT/2 
wT/2 

e-nrrn 

ei,,,2 = 4KTR(f,-f, ) 

L, = 101 og 80 X S. ( dB ) 

A'+8'=C2 

1-+8'=C' 
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Apple II digitiser updated 
The new DT -11A version of the Hl PAD digitiser includes a 
slot interface card for the Apple II, a floppy disk software 
package, stylus and menu overlay. 

Functions supported by the 
software include Draw, Line, 
Area, Background, Pen Colour, 
Separate, Catalogue, Save, 
Load and Shape. A plastic over- 
lay that serves as a menu allows 
the user to select from these 
functions to generate a variety 
of manipulable colour graphics 
displays. 

Features of the DT -1 IA in- 
clude slot independence, BASIC 
and Pascal compatibility, 
assembler driver code, user 

controls and an optional cursor. 
For use with the Apple II it re- 
quires a 48K system and the 
Applesoft firmware card, but no 
magnetic blanking is needed 
and the digitiser is not over- 
sensitive to static. 

All up price for the digitiser 
with interface, software overlay 
and stylus is $995 plus tax. 
More information from Ander- 
son Digital Equipment Pty Ltd, 
P.O. Box 322, Mount Waverley, 
Vic 3149. (03) 543-2077. 

New User groups 
We've recently been told about three new computer users 
groups in different states. 
The first is the Victorian O.S.I/6502 users group. Interested people 
are asked to contact Ian Eyles at 10 Forbes St, Essendon, Vic. 
3040 or phone (03) 375-3478 after hours. 

Then there's the 'Queensland Sorcerer Users' or QSU, whose 
secretary is Ian Branch at 41 Chuter St, Stafford Heights, QId 4053; 
(07) 350-2889. QSU say they have no plans to publish a newsletter 
at this stage but they will be issuing "Hints and Kinks" sheets on an 
occasional basis. 

In South Australia there&s now a Commodore Computer Users 
Association, whose address is P.O. Box 60, Clarence Gardens, SA 
5039. The group meets at 7.30 pm on the first Tuesday of each 
month, usually at the Adelaide University Union Building. More 
information from Earle Rowan on (08) 297-7253. 

Avoid the 15% surcharge 
A practice has come to light recently where certain US 
microcomputer suppliers add a 'surcharge' to products 
bought from outside the country. 

Catalogues carry a note requesting the payment of a 15% sur- 
charge on items exported. 

It turns out that it is not necessary to pay the surcharge and 
potential customers are advised to 'buck'. Offer to pay postage or 
freight and everybody gets a fair deal. If they won't come to the party, 
shop somewhere else. 

First to try the surcharge stunt were Jade, followed more recently 
by QT Computer Systems. 

Many thanks to a reader from JT Microcomputers for the 
information. 

Japanese business micro 
A Japanese -made desktop microcomputer aimed 
business users has just been released in this country. 

The PALM RL-800 is based 
on the Z80A microprocessor. It 

has 64K of internal RAM and 
mass storage is provided by an 
integral dual floppy disk drive 
system which has a total capaci- 
ty of 736 kilobytes on double - 
sided double -density disks. 

The built-in 300 mm mono- 
chrome video screen can 
display up to 24 lines of 80 
characters, using a 7 x 9 dot 
matrix font Cursor control, edit 
and auto -repeat are among the 
functions incorporated in the 89 
key detachable keyboard unit 

The RL-800 can be used with 
a wide variety of printers, be- 
cause in addition to two parallel 

at 

Centronics standard I/O inter- 
faces it also has two serial 
synchronous or asynchronous 
I/O interfaces with variable 
modulation rates which comply 
with the RS232C/CCITT-V24 
specifications. 

Application software includes 
programs for accounts receiv- 
able and payable, general 
ledger, invoicing, inventory con- 
trol, payroll, order entry and 
word processing. 

For more details contact the 
national distributors, GFS Elec- 
tronic Imports, 15 McKeon 
Road, Mitcham, Vic 3132. (03) 
873-3939. 

Matrox video boards 
A new range of colour graphic 
built on cards compatible with 

The boards display a 

256 x 256 raster with four bits 
per pixel, which allows sixteen 
colours or scales of grey. 

Boards may be combined to 
provide more bits per pixel with 
no extra hardware. For example 
two boards operated together 
will provide 256 colours. 

Sync may be derived internal- 
ly or from an external master, 
allowing the boards to be inte- 
grated into existing facilities. 

Next month's Eli will probab- 
ly contain a review of one of 
these boards. 

For more information about 
Matrox products, contact the 
distributors, Measuring and 

s controllers from Matrox are 
LSI-11 and PDP-11. 

* 
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Control Equipment Pty Ltd, P.O. 
Box 78, Epping NSW 2121. 
(02) 86-4060. 
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BUILD NOW 
FOR CHRISTMAS: 
Get ready for the Christmas festivities and save $SS! You'll be surprised at how easy a 

Dick Smith Kit is to build; and your Christmas bill w,n't cost you a fortune!!! 

NEW EA CHASER 

$69 
Cat. K-3145 

What a way to add life to your 
next Christmas party with this 

incredible Light Chaser: 
Features include reverse/ 

forward chasing, variable flash 
rate control plus an invert/ 

normal switch. This switch 
can make two lights appear 
to move instead of one at a 

time. The versatility is increased 
with 'auto reverse' & 'auto invert' 

functions. When either control is switched 
on, the unit will automatically inverse or 
reverse the display at any set rate. All this 
makes it a worthwile project that will save 

SSS and give hours of entertainment. 

EA MUSIC COLOR 
--1 Turn your music into a 

K-3140 light show. This unit 
will accept an audio 

input from almost any amplifier and 
uses the information to control 3 
channels of colour. The ideal unit for 
your Christmas or New Year's party, 
disco, bands etc etc. Also makes an 
ideal present. 

ETI 
STROBE' 

Get your Christmas party 
swinging with this su- 
perb Disco Strobe. This 
popular kit contains up- 
to-date circuitry and comes 
complete with photographic type 
reflector,)perspex safety guard 
and instructions. Vary the flash 
rate to the beat of your music. 

-COLOURE 
GLOBES 

Cat. K-3152 

9Sea 

s3450 

HOLD IT! 
Line socket for bayonet mount 
lamps makes it ideal for runn- 
ing wander light leads for loft 
Er outside. Ideal for holding 
standard colour globes for 
parties, Xmas decorations 
outside etc. 

95 
OTHER EXCITING DICK SMITH KITS . . 

ACOUSTIC 
COUPLER 
We've lost count 'of the number of 
customers who have asked for this 
project: well here it is! This acoustic 
coupler acts like a modem without 
any physical connection to the phone 
lines. It uses your standard telephone handset, placed over a small 
microphone Er speaker in the coupler case, Er transfers the information 
from your computer by sound. Hence the name, acoustic coupler. 
Now you can have your computer talk to another across the street, across 
the town - even across the country (or further!) It is a must for all serious 
computer users, and we hope to release the kit soon. 

Ideal for discos, parties 
etc. Use with your Musi $ color. Available in 4 
colours: yellow, red, blue, a. saesois2isarsó 
Et green. SWIVEL BASE Globe 

Holder attaches to wall or 
ceiling. 70 

GL P.5620 

$ 
P-5510 

LEDS & LADDERS GAME 

o 

A must for everyone 
with a computer $7500 S i 5 75 

Cat. K-3605 

One of our most popular kits of the 
past was the intriguing 'LEDS Et 
LADDERS' game described in EA in 
1975. Now EA have come up with a 
new version of the game which is 
not only easier to build, it is also 
easier to play! Can you climb out of 
the well without being plummeted 
down again? 
AND NOW FOR THE BEST NEWS: 
This kit is actually $1.00 cheaper 
than it was in 1976 - despite 4 
years of inflation! Makes an ideal 
gift. 
Was $16.75 in 1976 

Cat. K-3390 

DICK.. SMITH ELECTRONICS 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS 



Príii*Ou1: 
For 2650 fans 
This column has been written by Brian Young of the 
2650 Enthusiasts Group. It's the first of an occasional 
series that he'll be contributing for the edification and 
entertainment of 2650 users. 

This is a DUMP and LOAD program for the 2650 micro- 
computer that will allow storage on tape at approx 3000 baud 
(six seconds per 1k). A very simple interface is required to 
operate this program. It uses the first five bytes of memory 
(immediately after the program) as its own scratchpad. It was 
written by Max Crisp for his RCA -1802 and modified by Max 
and myself for the 2650. 

The LOAD program is from OF00-0F59, and the DUMP is 
OF5A-OFDE. 

Use as follows: - 
LOAD ... Type GFOO(CR). 

Now switch the sense input to the output of the 
squaring op -amp. When the LOAD is successful, 
a 'P' will be printed. If you don't get a 'P', rewind 
the tape and try again. You must press 'RESET' 
to exit from the LOAD program... 

DUMP ... Type GF5A(SP)(AAAA)(SP)(XX)(CR). 
Where AMA is the Start Address of your DUMP 
and XX is the number (in hex) of 256 -Byte 
blocks you wish to DUMP. Be sure you have your 
tape running on RECORD before you press 'CR'. 

These programs are extremely reliable and well worth using. 
There are two listings given so you can put it above your 
programs depending on how much memory you have. I will 
be pleased to relocate it anywhere in memory if necessary. 

If you would like more information about this program, 
please write to me at the 2650 Enthusiasts Group, 115 Grey 
St, Traralgon, Vic 3844. 

Brian Young 

47k 
lo cassette 
recorder VP 

22n 104 

from cassette 
speaker output 

direct to 
SENSE I/P 

5V 

OF00 20 CC OF El 75 08 05 00 06 FF 20 86 00 18 02 FA 
OF10 00 B4 80 18 7C 07 21 FB 7E B4 80 18 6E 5A 67 3B 
OF20 35 58 13 3B 22 CC OF EO 3B 1D C2 3B IA CE EF EO 
OF30 81 Cl DA 77 IB 54 21 50 84 50 3F 02 B4 3F 00 8A 
OF40 1B 44 B5 01 14 lB 02 04 01 B4 80 18 7C 07 21 FB 
OF50 7E 80 B4 80 18 6C 64 01 1B 78 3B 87 CD OF EC CE 
OF60 IF E3 3F 02 DB CE OF E2 75 08 20 Cl OE OF E3 CC 
OF70 OF El 3B 3E F9 7C 04 01 3B 38 OF OF E2 18 27 A7 
OF80 01 CF OF E2 3B 31 OC OF E0 3B 27 02 3B 24 14 OE 
OF90 EF EO C3 81 Cl 03 3B 1F DA 75 OF OF E0 87 01 CF 
OFAO OF EO 3B 12 1B 50 01 64 01 3B OC DB 7E D8 7C IF 
OFBO 00 00 07 07 1B 03 CO 07 04 80 64 01 FB 7E B5 01 
OFCO 18 04 07 18 18 03 07 31 14 CF OF E4 76 40 FB 7E 
OFDO 74 40 0F 0F E4 A7 16 FB 7E 80 07 0D 58 5E 17 FF 
OFEO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 

IFOO 20 CC IF El 75 08 05 00 06 FF 20 86 00 18 02 FA 
1F10 00 B4 80 18 7C 07 21 FB 7E 84 80 18 6E 5A 67 3B 
1F20 35 58 13 3B 22 CC IF EO 3B ID C2 3B IA CE FF E0 
1F30 81 Cl DA 77 1B 54 21 50 84 50 3F 02 B4 3F 00 8A 
1F40 1B 44 B5 01 14 1B 02 04 01 B4 80 18 7C 07 21 FB 
1F50 7E 80 B4 80 18 6C 64 01 1B 78 3B 87 CD IF E0 CE 
1F60 IF E3 3F 02 DB CE IF E2 75 08 20 CI OE IF E3 CC 
1F70 1F El 3B 3E F9 7C 04 01 3B 38 OF. IF E2 18 27 A7 
1F80 01 CF 1F E2 3B 31 OC IF E0 3B 27 02 3B 24 14 OE 
1F90 FF EO C3 81 Cl 03 38 IF DA 75 OF IF E0 87 01 CF 
iFAO IF EO3B12 1B50 01 64 01 3BOCDB 7ED87C 1F 
IFBO 00 00 07 07 1B 03 CO 07 04 80 64 01 FB 7E B5 01 
IFCO 18 04 07 18 1B 03 07 31 14 CF IF E4 76 40 FB 7E 
IFDO 74 40 OF IF E4 A7 16 FB 7E 80 07 OD 58 5E 17 FF 
1FE0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 

TWO BOARDS I N ONE WITH OUR 68MB0216K RAM/16K EPROM MEMORY BOARD 

p /lteo-a as Ma L__ l f 
1 

1. 

-- nr.r, nrnu 
etv r 

Ideal for Motorola D2 kit expansion. 
16K RAM (2114) expandable in 1K increments. 
16K EPROM (2716, plus 5V) expandable in 2K increments. 
Two 8K RAM blocks selectable in 8K increments. 
Two 8K EPROM blocks selectable in 8K increments. 
Fully buffered address and data lines. 
High quality double sided PCB. 

Plated through holes and solder resist mask. 
Motorola Exorciser Bus compatible. 
Gold plated edge connector. 

SPECIAL INTRODUCTORY OFFER 
= ,-~' PCB AND INSTRUCTIONS ONLY $55 - 

(P&P $2 Add 15 percent if sales tax applicable) 

MICRO GEAR 3 Coora Place, Churchill, Vic. 3842. Phone (051) 67-1498 AH (051) 22-1157. 
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For Sorcerer Apprentices 
This column is intended for the non-professional Home 

Computer Owner - specifically Exidy Sorcerer users. It will 

present hints and tips and a forum where any problems or 

hints you have can be aired. We invite readers to forward any 

queries or other material to us care of Roger Harrison at ETI. 

Note: 
In last month's printer on/off routine from an Exidy Basic 

program we asked you to insert the following lines in your 
program: 

0 VE= PEEK(-4095)'256+PEEK(-4096)-47 
1 IF VE>32767 THEN VE = VE -65536 
We omitted to explain why these specific numbers had to 

be used. Theoretically you could have used another method, 
e.g. calculating the number (VE) before writing'the program 
and then simply nominating VE with a statement such as 

VE=12345 or whatever you might have calculated VE to be. 

However, if you expand your memory or run the program on a 

different sized system the value of VE changes and your 
routine will not work any longer. 

This is the reason that we used the 'long hand' method. 
The same principle applies for the following examples. 

Hint: 
Ever wanted to change the speed of your cursor in the middle 
of your program (as the Monitor command SE S=10)? 

Insert the following lines in your program: 

0 VS=PEEK(-4095)'256+PEEK(-4096)-48 
1 IF VS>32767 THEN VS = VS -65536 
2 SP=10 
3 POKE VS,SP: REM SP= Speed 0 to 255 

Naturally, you can now use the value of 'VS' anywhere in your 
program without having to calculate it again. 
Assembler program: 
Here now is a listing of a rather useful program which was 

supplied to us by Claude Almer. He writes: 
"It is good to see that ETI have started to publish this 

column. l am sure it will prove to be very interesting and useful 
to us Sorcerer owners. Having worked on a similar project 
myself, I know how good it is to get some feedback from 

readers. I would like you, if you think it is worth it, to publish 

the little program below. It must be loaded from F002 (HEX) 

onwards as' the printout shows. When you have keyed it in, 

"GO F002". You will see that the normal prompt is changed 

into a question -mark. Also, the TOP OF RAM and STACK 

BEGINS will be displayed. This is to inform you that the stack 

has been moved down a bit. When you key in any command 
in Monitor and want to repeat that same command after 

completion, simply press "CTRL" and "X" simultaneously. If 

you want the command to be repeated permanently, key in 

the command and press "CTRL" and "I". "RUN/STOP" will 

let you exit this' mode. 

"For example: SE X=F002 (return) 
SA KEYRP F002 FO7F 

This will immediately display the same command 
execute it. When finished executing, it will display 
execute it again and so on until you press "RUN/STOP". 
ADDR 0 1 2 3 4 5 6 7 89A8 

"CTRL" & "I" 
and then 

it again and 

CDEF 
F000: CD A2 E1 FD E5 2A 00 FO 01 D9 FF 09 22 00 

FO10: FO El CD A2 El FD F9 FD E5 Dl 01 6E 00 ED BO 21 
F020: 3A FO 01 28 00 ED BO 2A 00 FO FD 75 41 FD 74 42 

F030: FD 36 44 3F 21 A7 E3 C3 CB E0 CD 18 E0 28 FB FE 

F040: 09 CA 62 FO 00 00 00 00 00 FE 18 CO CD A2 El FD 
F050: E5 El E5 3E 0D BE 23 20 FC 36 00 El CD BA El C3 
F060: P9 EO CD A2 El FD 36 36 41 76 FD 42 FO 33 33 El 

F070: E5 3B 3B 36 OD C9 CD 15 EO 28 D1 CD A2 El 18 A7 

"Locations F044H to F048H are free for the user to insert a 

compare and jump to his liking." 
P.S: As long as you' don't use the Development Pac or that 

area of RAM this program will remain there, even after a reset 

and all you have to do to get it active again is "GO F002". 

Claude Almer, Hornsby, NSW 

Thanks a lot Claude. We've tested the program, and it seems 
to work well. Perhaps you could write and let us know in a little 
more detail just how the program works. As you know, we 

intend to educate our readers as well as supplying them with 
little goodies such as your program. Incidentally, it might be 
worth mentioning to readers that the bytes F000 and F001 
must NOT be used, as the Monitor always uses them. 

A.P.F. Fey 

rnicrotrirsi 

Microprocessor Systems, 
Development, 
Sales & Servicing. 

MICROTRIX, 
PO Box 158 Hurstbridge, 
Vic., 3099. 
Ph. (03) 718-2581 AH. 

SBC 200 SINGLE BOARD COMPUTER 
Z-80 based 4 MHz microcomputer with 1K RAM and sockets 

for 8K/16K PROM, synchronous and asynchronous serial 1/0 

port with software programmable baud rate generator, RS232 
interface, parallel ports, four channel counter/timer, power - 
on jump, and vectored interrupt operation. Kit with monitor in 

2716 PROM $350. 

EXPANDORAM 2 DYNAMIC RAM 
A single dynamic RAM card that will hold 64K. Expandable to 
256K with the latest chips. Page mode operation allows the 
use of up to eight boards for multiuser applications. Supplied 
with 200 nS 2116's for 4 MHz operation. Ideal for use with the 
SBC 200 and Versafloppy 2. Kit 16K $360, 32K $440, 48K 
$520, 64K $600. 

VERSAFLOPPY 2 DISC CONTROLLER 
State-of-the-art controller operates with all combinations of 

drive types In single or double density modes, and has PLL 

data recovery circuit. Operates with SDOS or CP/M 2.2. Kit 

$350. 

We strive to present only top quality boards and 
systems at competitive prices. Our own card cage 
and floppy disc subsystem are now ready, so we 

can supply all your requirements from a single 
board to a complete microcomputer system. In 

terms of quality and value for money, you will find 

S100 PRODUCTS 
VERSAFLOPPY 1 DISC CONTROLLER 
Low cost controller will operate with either mini or full size 

dnves, single or double sided, in single density. Operates with 

CP/M or SDOS and is Remex or Shugart compatible. Kit $250. 

PROM 100 PROM PROGRAMMER 
Capable of programming all popular EPROMs such as 2708, 

2758, 2716 and 2732. Zero insertion force socket is standard. 

Kit $199. 
VDB 8024 VIDEO DISPLAY BOARD 
On -board Z-80 and CRT 5037 controller. I/O mapped, 80 x 24 

lines plus programmable characters. Kit $370. 

S100 CARD CAGE 
Attractive sprayed aluminium, complete with 12 slot mother- 
board, cooling fan, and 20A power supply. Fully assembled 
and tested. $350. 

FLOPPY DISC SUBSYSTEM 
In a matching cabinet to our card cage, complete with twin 
double -headed Remex or YE Data drives. Fully assembled and 
tested with cable. $1850. 

our products most impressive. 
Prices are tax free: add 15 percent sales tax if 
applicable. For built and tested prices, add $50 to 
those shown. Mail orders are welcome; and $3 for 
postage. Please write for our catalogue, or for 
specific information on any product. 

Rack mount cabinet and mother board available 

soon. Some other cards in design stage. Add $50 
to prices for built and tested. For mail order add $5 
for reg. post. Please write for more info on any 

product. 
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Color your thinki g 
C`Gimpucolor 11 
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Color Graphics Display 
Tutorial Software 
Financial Software 
Computer Games 

Personal Data Base 

Fortran, Basic. Assembler 

Text Editor, Utilities 

The Renaissance Machine is a "one -of -a -kind" system for the 

. "one -of -a -kind" person who demands, and will not settle for anything less than, the best. 

ROOM!~ 
12120005112 
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The color machine with the black and white price 
Available from 

ArE 
DEALER ENQUIRIES 

. WELCOME - 

ADERSONDIGITAL EQUIPMENT PTY..LTD. 
MELBOURNE: 1 Expo.Court, Mt. Waverley. (03),543-2077. ' 

SYDNEY: 9 Pioneer Ave, Thornlelgh. PO Box 341, Pennant Hills, NSW 2120. (02) 848-8533. 
Your local dealer: 
Melbourne: Logic Shop (03) 51-1950. Sydney: Logic Shop (02) 699-4910. 
Newcastle: DGE Systems Pty Ltd (049) 69-1625. Canberra:ADE (062) 58-1811. 
Brisbane: ADE (07) 59-6436. Adelaide: Applied Data Control Pty Ltd (08) 79-9211. 
Perth: WJ Moncrietl Pty Ltd (09) 325-5722. Hobart: Management Technology (002) 34-4522. 
Darwin: Direct TV and Electronic Services (089) 81-9313. 
NEW ZEALAND: 
Wellington: ADE 69-3008. Auckland: ADE 66-3833. Christchurch: ADE 79-0210. 
NEW GUINEA: Komputel Systems 42-3924. 
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McWilliam's Bin -Seventy SevénTra 6I1inerRiesling 
ready when you are: - 

Success doesn't happen overnight. It takes 
time. Just as it takes time to truly appreciate 

the subtle qualities of a fine white nine. 
But like success, once you ve got a taste for it, 
you're ready to move on to bigger and better 

things. Take McWilliam's Traminer Riesling, 
for instance: Its a superb blending of the 

Traminer and Rhine Riesling grape varieties - 

. o`WitUqqjs 

.Al1 , wr, 

PROUD Of TNflll ALE 

eh 

grown.in the Riverina District of NéwSouth 
Wales. The distinct spicy flavour of the 
Traminer complements the crisp acidity and 
freshness óf the Rhine Riesling to give a 
wine with complexity and excellent balance. 
McWilliám's Tramiñer Riesling 'is ready for 
you right now...whenever you're ready for it. 

ÁB125/80' 
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PA RA METERSTJ 
"Perfection in Measurement" 

Sydney 439 3288 Melbourne 90 7444 

Available from selected dealers 
N.S.W. Sydney Martin de Launay 29 5834; George Brown 519 5855; Radio Despatch 211 0191; Dick Smith Stores 888 3200; Tech Rentals 438 2199. 
Newcastle D.G.E. Systems 69 1625; Elektron 2000 26 2644. Wollongong Macelec 29 1455; Hundell Engineering 74 0278. QLD. Brisbane 
Audiotronics 44 7566; L.E. Boughen 36 1277. VIC. Melbourne Browntronics 419 3986; J.H. Magrath 663 3731; Ellistronics 602 3287; Radio Parts 
329 7888; Douglas Radio 211 1698; G.B. Telespares 328 4301; Ritronics 489 8131; Edible Electronics 41 5708; Tech Rentals 51 1303. 
Geelong Teleparts 21 7288 N. Ballarat Ballarat Electronic Supplies 31 1947. S.A. Adelaide Trio Electrix 51 6718; K.D. Fisher 269 2544; Gerard & 
Goodman 223 2222. W.A. Perth Hinco Engineering 381 4477; Electrical Equipment (Rablec) 381 2866; W.J. Montcrieff 325 5722. TAS. Hobart 
Imbros Surpath Systems 23 2892; George Harvey Electric 34 2233; Launceston Imbros Surpath Systems 31 7160; George Harvey Electric 316533. 
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 - ers of Nikon, Pentax, 
01 pus, Minolta, Canon, 

Leica... improve your images. 
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Kodak Elite 35 Prints set a new standard of excellence in color reproduction for 
35mm camera owners. 

1. Kodak Elite 35 Prints measure 15cm x.lOcm (6"x 4") 
have á finely -textured matt finish, and square corners. 

I 2. Kodak Elite 35 Prints are processed from negatives 
E -\ J individually assessed by computer. 

3. Kodak Elite 35 Prints are subject to extremely strict 
quality controls. 

4. Kodak Elite 35 Prints are returned to you with the negatives in special plastic 
sleeves for complete protection. 

extra, but that's what you'd expect for wanting the best. r. odakKodak 

Elite 35 Prints take slightly longer to process and cost a little 

Kodak Elite 35 Prints arc available from all C41 compatible 35mm color negative film. KODAK (Australasia) PTY. LTD. 

Another Kodak ,m !MI i,¢.e'vr. 

KO/6163/Y/KSB 
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HITACHI 
Hitachi's Digital Synthesizer 
and Super -Linear Circuit 
Tuning with quartz stability 
and power amplification 
without switching distortion. 
Together in the HTA-7000 Tuner/Amplifier. 

The digital synthesizer tuner is sound engineering. And so is the super -linear 
Circuit. They work together to bring in the correct oscillation and amplify with 
remarkable clarity. In the Hitachi HTA-7000 Tuner/Amplifier they are the essence of 
a trend -setting new component package. 

The tuners quartz crystal reference switching distortion no switching distortion 
waveform showing waveform showing 

oscillator delivers the most stable frequency 
standards available. That's the reason so many 
professional broadcast facilities use them. 
Hitachi's PLL synthesizer utilizes this advance ® -t 
to achieve a tuner that really stays locked -in - to stations - regardless of changes in { 

temperature, humidity or line voltage. 
That oscillation accuracy is further 

amplified by the Hitachi super -linear circuit. 
Its a totally new way to bias the transistors. 
Instead of the on/off delay distortion that occurs during signal -phase changes in 
a conventional system, the Hitachi circuit keeps the transistors idling on alternate 
half cycles. So the waveform stays smooth. And even at high frequencies the 
absence of switching distortion makes the sound refreshingly clean. 

The Hitachi HTA-7000 Tuner/Amplifier also features a programmable memory. 
Preset up to six AM and six FM stations for recall at the push of a button. FM band 
scanning is automatic, so every station is perfectly tuned. Rated amplifier output: 55 
watts total RMS with less than 0.02% THD at 8 ohms from 20 Hz to 20 kHz. 

Hitachi tuner technology and amplifier technology are at work to deliver 
accuracy and purity. The new HTA-7000 Tuner/Amplifier with digital synthesizer and 
super -linear circuit is the result 
of those efforts. Listen to the 
soundness of Hitachi 
engineering today. 

®Conventional Class B amplification 
B Hitachfs superilnear amplification 
Graphic Illustrations are reconstructed from Hitachi Tovokawa audio laboratory data. 

Professional sound through sound engineering 

HTA-7000 
r..10..!ií ;;;J,;,.:-:::: :::.:::::::::::... . ;: ;,,,, ................. .......... ,...... .......................................... ,... 

run rri 

Hitachi Sales Australia Pty. Ltd., 
153 Keys Road, Moorabbin, Victoria 3189 Tel: 95 8722 
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q, t It news 
Bose car stereo contest results 
Pictured here receiving their prizes of Bose 1401 car 
stereo systems are two of the winners (and a proxy) of 
the contest featured on pages 100-101 of our July 
issue. 

Nobody answered all the questions correctly, but five 
people got all but one correct. Since there were exactly five 
prizes, the questions proved a perfect filter. 

The winners were Jim Cumming, Geoff Bickham and Ian 
Haynes from NSW and Brian Connors and Jim Cerini from 
Victoria. 

The rest of you are no doubt wondering just where you went 
wrong in your entries, so here's a review of the questions and the 
correct answers. 

Ql: To double the perceived sound level obtainable from a 10 watt car 

stereo what power would you need? 
A: The human ear has a logarithmic response - hence to double 

perceived sound levels the power has to be increased ten times. 
Most entrants answered this correctly. 

Q2: What is the approximate peak power in watts generated by a one 
metre diameter bass drum? 

A: Measured at three metres from the drum, peak levels approach 
1 15 dB (referenced to the threshold of hearing). This corresponds 
to a peak power of 25 acoustic watts. About 20% of entrants 
answered this question correctly. 

Q3: Two cars are standing side by side with their engines retying hard. 
Do they make twice as much noise as one car ... or? 

A: This is of course related to Question 1. The correct answer is less 

than one and a half times: in fact the increase would be only barely 

perceptible! Most entrants answered this correctly. 
Q4: Some problems occur in reproducing music below certain limiting 

frequencies in small areas - such as a car interior. Which of the 

following is the primary problem? 
A: The required answer was that "sounds reflecting off far surfaces 

cancel those heard directly'. The equaliser used in the Bose 

system helps offset this phenomenon. About 25% of entrants got 
this one right 

05: Bose's fundamental speaker design concept is that only a small 
part of the sound in a concert hall is perceived directly-most is re- 

flected. So they design their speakers to work in the same way. 

What percentage of sound does Bose feel is direct? 
A: 11%. Most people answered this correctly. 
Q6: What is the model number of Bose's best known domestic 

speaker? 
A: 901. Almost all entrants answered this correctly. Bose must be 

delighted! 
Q7: What total harmonic distortion level do Bose claim for their 1401 

car stereo? 
A: 0.09%. 
Q8: What was a 'Housekeeper seal'? 
A: This was a method of sealing base metals through glass. Its de- 

velopment enabled the anode of a valve to be part of the vacuum 
envelope, allowing the outer surface of the anode to be cooled di- 

rectly. This led to the development of high -power transmitting 
valves. Most entrants were stumped by this question! 

Q9: This measuring device was in use during the very early days of elec- 

tromagnetic communications. What was it called? 
A: This was a bit of a tricky question! The device was called a Cymo- 

scope, a term which covered any instrument which enabled the 
user to see the effect of electrical waves to detect their presence. 
When the device was held close to a short wave transmitter a spark 
would jump across the gap, provided the wavelength was appropri- 
ately adjusted. The device was used by Hertz but was never known 

,' 
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ET1's Editor, Roger Harrison (tar lett) and David Bell of Bose (far right) 
present he prizes to Geoff Bickham, Ian Haynes and Steven Williams (for 
Brian Connors) at a function turned on by Bose just before we went to press. 

as a 'Hertzian loop'. Less than. 20 entrants answered this question 
correctly. 

Q10: "Music has charms to sooth the savage breast - but ... ". Who 
said the above? 

A: Sorry folks but neither Eli nor Bose give stereos away that easily! 
This question was intended as an eliminator and succeeded very 
well indeed. Almost all entrants picked William Congreve, but Con- 
grevé s version was "Music hath charms to sooth a savage breast, 
to soften rocks or bend a knotted oak" (some editions read "Music 
has charms"). 
The correct answer is Alexander Chase, whose parody of the 
original reads "Music has charms to sooth the savage breast - but 
not the unmusical one. The quote is from Chase's 'Perspectives' 
(1966). All the prize winners answered this correctly. Well done! 

More efficient headphones 
New electrostatic headphones from Sennheiser feature 
two-part membranes that are claimed to give twice the 
sound output with no increase in input power and no de- 
crease in quality. 

The sound radiating mem- 
branes of the Unipolar 2002 
headphones have an inner cir- 
cular section, which radiates 
preferentially in the middle to 
high frequency ranges and an 
outer ring -shaped section 
which is tuned to lower 
frequencies. 

The purchase price of 5345 
includes a control unit with two 
broadband transformers to pro- 
duce the relatively high voltages 
needed by electrostatic head- 

phones. Output sockets on the 
control unit have been specially 
constructed to prevent non - 
electrostatic headphones from 
being inadvertently connected. 
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Sony's inseparable separates. 
Sony's new ST -J55 tuner and 

TA -F55 amplifier come in elegant 
matching designs. Separately, they're 

SONY 

SONY 

1111111 111 111111 111 111 111 111111111 

96.7; 

Ilers 15.4 

straight signal processing circuit 
construction, revolutionary Heat Pipe, 
and Pulse Power Supply, providing 

l< >1 

outstanding. Together, they're out on 
their own, both in appearance and 
performance. 

The J -55's tuner is frequency 
synthesized and quartz locked. A neat 
line of feather -touch switches gives 
a choice of Memory, Auto, or manual 
tuning. 

The J55's incredible electronic 
MNOS memory tuning lets you preset 
your 8 favourite AM/FM stations - 
including reception adjustments like 
muting or mode pre-set. 

The other half of the team, the 
65W F55 Amplifier, features an elec- 
tronic motor driven volume control, 

: ti.C: 
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-- 
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TA-F55 

1ST -J55 

extremely clean and noise -free sound 
quality. 

The F55 operates with almost 
any type of MC and MM cartridge; 
has gold-plated phono jacks, oxygen - 
free copper wiring, metallized film 
resistors and polypropylene capacitors. 

You won't find better engineering 
than these. Not even from Sony. 

S ONY® 
AP 3526 



THE INCREDIBLE 
STUDIO 1000 
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N.B. MARUNI microphones take some beating too!!! 

IVVARU SUPERLATIVE, HEADPHONES AND MICROPHONES 

THE uNI CORPORATION 
ILLIAARNROAD, PORT MELBOURNE, 3207 645 2079 TELEX 32571 
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At last 

AO11 news 

the bionic tonearm! 
For reasons best known to themselves, Sony have 
chosen the name Biotracer for their motional feed- 
back controlled tonearms. 

The name, however, is the 
only silly thing about them. 
Sony have opted for straight 
low mass arms made of a 
special aluminium alloy, 
eight times stronger than 
the usual alloys, which 
allows a 35% reduction in 
effective mass. 

To prevent excessive move- 
ment of the arm, the Biotracer 
has two inbuilt sensors which 
measure horizontal and vertical 
velocity, a microprocessor to in- 
terpret their signals and two 
linear motors to apply corrective 
forces. 

Among the benefits claimed 
for this feedback control system 
are reduced resonance, better 

S 

But does it make coffee ? 
A recently released 'sound centre' unit appears to do just 
about everything except make "the morning cuppa". 

The Model PS 2000, distri- The clock/alarm can be set to 
buted in Australia by Unitrex, wake you with a tone or the radio 
incorporates - all in a single 
unit- an AM tuner, a stereo FM 
tuner, a stereo cassette deck 
(with record and playback facili- 
ties), a clock radio and an alarm 
(... pause for deep breath). 

The unit has two inbuilt 
speakers .for stereo reproduc- 
tion and provision for external 
speakers. Power output is rated 
at 2 W. Two microphones are 
supplied with the unit for re- 
cording, plus you can tape 
direct from the AM/FM tuner or 
an external source (tape, turn- 
table etc). 

channel separation, lower inter - 
modulation distortion and less 
wow and flutter from warped 
records. 

A lateral position sensor, 
(comprising a LED, a slotted 
plate and a CdS photo -detector) 
detects the horizontal angle of 
the tone arm so that the anti - 
skating force can be varied as it 

tracks toward the centre of a 
record. 

For those who are disturbed 
by the noise associated with 
touchdown and liftoff of the 
stylus, the Biotracer has a 

muting circuit which auto- 
matically disconnects the audio 
output during these operations. 

©o- 
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set to your favourite station 
(... or 2BL with Clive Robert- 
son ... ). You get the usual 
'snooze' button too. In addition, 
you can be soothed into sleep 
with the radio which will turn off 
one hour after you set the 'sleep' 
button. 

The PS 2000 will be marketed 
through department stores and 
specialist shops. Recommen- 
ded retail price is a little under 
$200. More details from Unitrex 
at P.O. Box 176, Blackburn, Vic 
3130. (03) 877-2922 

7 

Low cost hi-fi speakers 
A new range of L & D loudspeakers came on the market 
recently. 

Designed to give good quality 
reproduction at a modest price, 
the range extends from 
200 mm three -ways at $ 199 per 
pair to 300 mm four-way sys- 
tems at $399 the pair. 

The systems feature horn and 
dome tweeters, wide dispersion 

VIE 

.. 

midrange units and bass drivers 
with high power handling capa- 
bility. Dividing networks are 
6 dB per octave inductive filters. 

More details are available 
from L & D Audio Distributors, 
24 Enterprise Avenue, Padstow, 
NSW 2211; (02) 771-3999. 
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A dream come true 
demands music 

as true as the dream 
- Nakamichi 
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For further information contact Convoy International Pty Ltd 4 Dowling Street Woolloomooloo NSW 2011 

Telephone (02) 3582088 



The instant upgrade. 
The new Bose® 901® IV 

Direct/Reflecting® speakers 
help your stereo sound better. 

If you are thinking 
of upgrading your 
music system, Bose 
has the fastest 
way to do it. 

The new 
Bose 901® 
Series IV 
speaker. 

Since the speaker has more to 
do with the 

X 

can improve the 
quality of your 
sound byim- 

proving your 
speakers. 

} The new 
Bose 901® 

IV speakers 
are the answer. You can drive 
these speakers with as little 
as 10 watts per channel. And 
they are durable enough to 
handle any non-commercial 
amp. So you can match them 

sound you to your system, no matter 

hear than any what the system. 

other part of The Bose 901® Series IV 

your music speaker. The best regardless 
system, you of size or price. 

BOSE AUSTRALIA INC., 11 MURIEL AVENUE, RYDALMERE, NSW. Tel: 6841022, 684-1255. 

DEALERS AND DISTRIBUTORS: 
HI FI HOUSE Wollongong NSW, D.M.E. HI FI Sydney NSW, APOLLO HI FI Marrickville NSW, HI FI COUNTRY Engadine NSW, NITRONICS Coffs 

Harbour NSW, BROWN AND JOLLIE Lismore NSW, HABERECHTS RADIO Albury NSW. DURATONE HI FI Phillip ACT, STEREO SUPPLIES Brisbane 

OLD, DENMAN AUDIO St. Kilda VIC, BELMONT STEREO SYSTEMS Geelong VIC, NORTHERN ELECTRONICS Coburg VIC, SOUND FACTORS 

Dandenong VIC, PROUDS AUDIO Bendigo VIC, TEAK HOUSE Hobart TAS, AUDIO WHOLESALERS Burnie TAS, BLACKWOOD SOUND Blackwood 

SA, THE AUDIO CENTRE West Perth WA. 111689-en8-11 
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The dawn of a new recordng era 
Auto Azimuth Af gnmeM 

o 

Undoubtedly the most advanced and 
sophisticated cassette recorders in the 
world today, the ZX Series launches a new - 

era in high-fidelity cassette recording. These . 

revolutionary transports feature exclusive 
Nakamichi Discrete -Head technology, 
4 -Motor, Dual -Capstan, Asymmetrical, 
Diffused -Resonance Transport, Random 
Access Music Memory, and Auto Azimuth _ 

Alignment. For the first time, you can be 
assured of perfect.azimuth alignment - on 
any cassette - at the touch of a button. 
Unprecedented frequency response - to 
22kHz at standard speed, to 15kHz at half 
speed! The culmination of Nakamichi's 
commitment to excellence in the fine art of - 

recorded sound. 

rikNakamichi 
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670ZX 
Full off -tape monitoring 

facilities with Double Dolby 
and two complete sets of 
electronics. Single -speed 

operation to an astounding 
22kHz! Nine program 

RAMM and wide -range 
peak -responding meters. 

Outstanding performance. 
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680ZX 
The premier Model 680ZX 
- half -speed response that 
rivals that of other decks at 
full speed! And, at standard 
speed, a full 22kHz! High - 
resolution wide -range FL 
level indicators and 18 
program RAMM. Choose 
your speed, choose your 
program. The 680ZX does 
it all! 

For further information contact Convoy International Ply Ltd 4 Dowling Street Woolloomooloo NSW 2011 Telephone (02) 3582088 



Power MOSFETS - the 
technology, the techniques 
A state-of-the-art MOSFET amplifier project will be the 
highlight of a forthcoming issue. This introductory article 
explains what MOSFETs are and how they have de- 
veloped into high power devices. 

Brian Dance 

IN 1976 Siliconix startled the semi- 
conductor world with a new type of 
power MOSFET device. Recently other 
manufacturers have produced many 
other types of MOSFET products which 
are challenging power transistors and 
Darlingtons. 

The name MOSFET stands for Metal 
Oxide Silicon Field Effect Transistor. 
Field effect transistors (FETs) are 
essentially voltage controlled devices, 
unlike conventional transistors in 
which the small base current controls a 
larger collector output current. FETs 
have very high input impedances so 
that very little input current is required 
to control their output current. 

The input impedance of MOSFETs is 
especially high because they have án 
insulating film of silicon dioxide be- 
tween the input gate electrode and the 
channel through which the output 
current flows. The gate electrode is 
therefore essentially completely insu- 
lated and virtually no input current can 
flow. 

SOURCE 
CONTACT 

° n+ 

O 

n - EPITAXIAL 

n - 

SOURCE 
CONTACT 

Various types of small MOSFET de- 
vices have been available for many 
years. Internally they contain a very 
small silicon chip on the surface of 
which the MOSFET device has been 
fabricated. Any current passes through 
these devices in a horizontal direction 
through the very thin surface layers 
and therefore the maximum current is 
quite low; maximum power dissipation 
in such devices is not normally over 1W. 

VMOS devices 
In the so-called VMOS devices, de- 
veloped by Siliconix about four years 
ago, the current flows vertically 
through the semiconductor material - 
hence the name VMOS. This name is 
also associated with the V-shaped 
groove formed in the surface of the 
semiconductor material of such devices. 
Figure 1 shows a cross-section of a 
VMOS transistor. 

If the gate electrode is connected to 
the source and the drain contact at the 
bottom of Figure 1 is made positive rela- 

GATE CONTACT 

SOURCE 
REGION 

BODY REGION 

CHANNEL REGION 

DEPLETION REGION 

j 

V /Z//A sioz 

DRAIN REGION 

DRAIN CONTACT 
Figure 1. Structure of the VMOS device developed by Siliconix. With the gate biased positive with respect 

to the source, current flows from the drain region to the source via the channel region indicated. As the 

gate Is biased more positive, the channel region increases, increasing the drain -source current. VMOS 

FETs are majority -carrier devices and can switch current in less than 10 ns. Bipolar transistors cannot 

compete as they suffer from minority carrier storage in the base region. 

tive to the source, no appreciable 
current will flow from drain to source, 
since the internal diode formed between 
the p and n type materials will be re- 
verse biased. If, however, the gate 
electrode is made positive with respect 
to the source, the electric field produced 
by the gate potential creates a channel 
in the position shown in Figure 1. A 
current can now flow upwards from the 
drain through the channel to the source. 
As the gate becomes more positive, the 
width of the channel increases and the 
current from drain to source increases. 

GATE 

PROTECTIVE 
ZENER 

SOURCE 

Figure 2. tener protection of the gate. 

If small changes in the gate voltage 
are to produce the required channel 
depth, the insulating layer must be 
extremely thin, which results in an 
appreciable gate input capacitance 
(typically some 50 pf). The thin layer 
also imposes a limit to the maximum 
voltage which can safely be applied to 
the gate without the risk of breaking 
down this thin layer and thus destroy- 
ing the device. As the gate input 
resistance is so high (often of the order of 
a million megohms), it is very easy for 
small stray electrostatic charges to be 
picked up on the gate and produce 
voltages which can puncture the insu- 
lating film. 

In some devices a small zener diode is 
connected between the gate and the 
source, as shown in Figure 2. If the gate 
to source voltage exceeds the zener vol- 
tage, the zener conducts and shorts out 
the voltage, protecting the MOSFET. 
However, the maximum zener current 
is quite small, so the zener can easily be 
damaged. The maximum input voltage 
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Figure 3. The U -groove device, introduced by Intersil, reduces problems 
associated with the intense electric field at the edge of the V -notch in VMOS 
devices. The polysilicon layer prevents migration of sodium impurity ions 
through the gate oxide layer, a source of ¿hip 'failure in VMOS. 

'in circuit' should not exceed the zener 
voltage so that the zerier is used to pro- 
vide protection against electrostatic 
charges only. 

If the gate becomes more than a frac- 
tion Of a volt negative with respect to the 
source, the zener will conduct in its for- 
ward direction. If one wishes to operate 
a MOSFET with the gate voltage nega- 
tive with respect to the source at any 
Part of the duty cycle, a device not con- 
taining a zener should be selected, but 
then one must take précautions to avoid 
electrostatic charge pick up. 

The first VMOS devices marketed 
were n -channel devices, with an n -type 
channel formed in the p -type material 
shown in Figure 1. Siliconix still only 
market n -channel devices, but some 
other manufacturers offer both p - 
channel and n -channel types. 

Comparison with bipólars 
As the early VMOS devices could not 
handle so much current or so much 
applied voltage as conventional tran- 
sistors, yet were more expensive than 
the latter, they obviously had some ad- 
vantages or their manufacture would 
not have been a viable proposition. 

Ordinary bipolar transistors suffer 
from the disadvantage of minority 
carrier storage in the base region. 
VMOS products are majority carrier 
devices and can therefore switch a 
current in less than 10 nanoseconds and 
operate up to several hundred mega - 
Hertz. For example, the 2N6657 can 
switch 1 A on or off in less than 4 ns, 
this being 10 to 200 times faster than a 
comparable bipolar device. 

`Secondary breakdown' is another 
problem with bipolar transistors. If the 
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Figure 4. Having introduced power MOSFET technology, Slllconix have gone 
on to improve the devices. The trl-planar construction shown here allows 
much higher packing densities on the chip, the smaller size resulting in 
lower on state resistance. Polysilicon gates are buried in the oxide layers 
allowing source metallisation to cover a greater fraction of the chip area. 

curreht density increases at one point, 
the temperature rises in this region, 
leading to a still greater current density -a positive feedback effect which can 
lead to the rapid destruction of the de- 
vice. In VMOS devices, an increase in 
the current density in the channel pro- 
duces an increased temperature which 
results in a lower current density in that 
region, so that the current density auto- 
matically equalises itself throughout 
the chip without the formation of hot 
spots. 

It follows that it is possible to connect 
two or more VMOS devices in parallel 
(often without any additional compon- 
ents), since the total current is 
automatically shared equally between 
the devices. Any device passing more 
current than the mean will become 
hotter and this will reduce the current 
somewhat in that device. 

Apart from their higher cost, one of 
the disadvantages of VMOS devices is 
that their saturation voltage (typically 
2V, maximum 4V for some devices 
when passing 1A) is much greater than 
for bipolar transistors. Although the V- 
shaped groove utilises the silicon area 
quite efficiently, the relatively sharp 
bottom of the groove is a disadvantage, 
since a strong electric field can be de- 
veloped at this point between the gate 
and the drain where the insulating 
layer tends to be thinner than else- 
where. This results in a limited 
operating voltage capability owing to 
the possibility of gate to channel 
breakdown. 

A perfect switching device would 
have an infinite resistance in the off 
state, but the drain current of many 
VMOS devices is in the nA region when 

in the off state with gate and source 
voltages equal. The resistance in the 
conducting state is normally a few ohms 
instead of the zero resistance of the per- 
fect switch. This on -resistance is greater 
for devices with higher voltage ratings. 

U -groove devices 
The problem of the relatively intense 
electric field at the edge of the V-shaped 
notch of VMOS devices has already 
been mentioned. Intersil, followed by 
some other manufacturers, reduced this 
problem by producing devices with the 
structure shown in Figure 3, where the 
bottom of the groove is flat. Note 
that there is an additional layer of 
phosphorus -doped polycrystalline sili- 
con between the gate and the insulating 
layer of silicon dioxide. This overcomes 
another problem of the early VMOS de- 
vices, namely the migration of sodium 
impurity ions through the gate oxide 
layer, which can cause reliability 
problems. 

Other VMOS products 
In 1980 Siliconix announced an im- 
proved triplanar VMOS process with 
the device structure shown in Figure 4. 
The source, the gate and the drain are 
each fabricated in a different plane. It is 
stated that this type of structure allows 
much higher packing densities on the 
chip and the smaller size will enable 
lower on state resistances to be ob- 
tained. Polysilicon gates are buried 
under the oxide layers so that the source 
metallisation can cover a greater frac- 
tion of the chip area. 

Another major improvement from the 
triplanar structure arises from the use 
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of thin low -resistivity doped layers and 
from a re -arrangement of the V grooves 
for optimum use of the epitaxial layers. 

Vertical DMOS 
Although the modified VMOS processes 
are very good for devices rated up to 
about 150 V, they áre not ideal for 
higher voltages. The vertical DMOS 
structure shown in Figure 5 has been 
found very suitable for high voltage de- 
vices. The current flows upwards from 
the drain into the n-epitaxial layer, but 
then flows horizontally for a short dis- 
tance through a channel to the source. 

Supertex of California use this tech- 
nique to make devices with ratings of up 
to about 500 V, but somewhat higher 
voltage devices of this type are likely to 
become available. Figure 5 shows how 
the main junction region is surrounded 
by a concentric second junction which is 
in túrn surrounded by a third junction. 
Apart from high voltage capability, this 
process can produce devices with a very 
low on -resistance (down to 0.05 ohm). In 
addition the devices are,very fast, owing 
to the low gate capacitance. For ex- 
ample, a IA device can operate at about 
2 GHz and a 10 A device at about 
500 MHz. 

The Ferranti Company of Oldham, 
England have co-operated with Super- 
tex to develop vertical DMOS devices, 
both n -channel and p -channel, with 
ratings up to 650 V and drain currents 
up to 16 A continuous. 

SOURCE METALLISATION 

INSULATING 
OXIDE 

DRAIN 
BODY 

DRAIN 
METALLISATION 

TRANSISTOR HEADER 
Figure 7. Construction of the HEXFET device introduced by the International Rectifier company in 
mid -1980. The hexagonal source cells (hence the name) are connected by a common silicon gate. 
Claimed advantages include high voltage and current ratings plus very low on -resistance. 
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Figure 5. In the vertical DMOS device, current flows from the drain (N+) into the n-epltaxial layer (N-) 
then flows horizontally through a channel into the source. The concentric rings of p -type material around 
the main junction help improve the current capability and reduce the on -resistance. This form of 
construction achieves significantly higher voltage and current ratings compared to prior power 
MOSFETs. 

Hitachi devices 
Hitachi has developed a MOSFET de- 
vice with the structure shown in Figure 
6. The gate oxide layer is designed to 
handle only 20 to 30 V, so a field plate is 
provided to prevent high electric fields 
from forming near the gate. This type of 
device is most suitable for audio fre- 
quencies and for operation at up to a 
maximum of a few MHz. Both p -channel 
and n -channel types are available with 
ratings of up to 200 V and 8 A. 

SOURCE CELL 
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GATE 

GATE OXIDE 

CHANNEL 

- ` 
Photomicrograph of an actual 
HEXFET surface 
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DRAIN r / '////////////////////. 

N+ 

Figure 6. Hitachi MOSFET construction. 

HEXFET devices 
In mid -1980 International Rectifier in- 
troduced a range of devices named 
HEXFET after the hexagonal structure 
of the source cells which are connected 
by a common silicon gate (see Figure 7). 
The density of these source cells is over 
half a million per square inch. 

HEXFET devices are available in 
both p -channel and n -channel polarities 
and can handle high power levels. They 
have voltage ratings of up to 500 V and 
continuous current ratings of up to 
25 A. Values of channel resistance as 
low as 0.05 ohm can be obtained in the 
on state. 

Some of the main applications for 
HEXFETS include servo motor control, 
RF induction héating, welding control 
equipment, audio amplification and 
other uses where the control of high 
power is required. 

SIPMOS 
The latest technology to emerge in the 
power MOSFET field is SIPMOS from 
Siemens of West Germany, which is 
an extension of . the vertical DMOS 
technique. Siemens have used this 
technique to fabricate the first 1000 V 
MOSFET device, the BUZ 54, which cari 
handle 5 A. It is expected to have wide 

N+ 
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Today the cost of excellent turn- 
tables, cartridges, tape decks and 
amplifiers has fallen to the point 
where the average family man can 

afford equipment of a quality and 

performance -level that was impos- 

sible ten years ago. 

But good loudspeakers have re- 

mained extremely expensive and, in 

most domestic hi-fi systems, the rest 

of the equipment can dramatically 
outperform the speaker. 

Electronics Today International 
magazine, in co-operation with Philips 
Elcoma Division, set out to correct this 
imbalance and designed the ETI 

4000/1 speaker system. 
The Series 4000/1 is available in kit 
form which means you save money by 

assembling it yourself. 
A total kit, including: 

8 loudspeaker drivers (4 per box) 

PHILIPS Electronic 
Components 
and Materials 

22 element crossover networks 
pre -assembled boxes. 

For around $798.00 per pair. ($300.00 

less, if you build your own boxes)! . 

The Series 4000/1 is comparable to 

systems selling for twice the price. 

See your Philips dealer today or send 

for complete details including a free 

reprint of the original construction 
article. Further information on Philips 

loudspeakers; a list of Philips dealers 

and a free 4 -speed stroboscope card 

for checking the speed accuracy of 

your turntable. 

rPhilips Electronic Components and Materials 

1 P.O. Box 50 

LANE COVE, N.S.W. 2066 

Please send me complete information on the Series 
4000/1 loudspeaker system plus my free 4 -speed 

stroboscope card and further information on 

loudspeakers. 

NAMF 
Please Print 

ADDRESS 

1 

1 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

1 

1 

STATE P'CODE 1 

ETI 

PHILIPS 
AHEARN EL37 
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The saturation characteristics of a VMOS device (left) and a HEXFET (right) 

uses in switching mode power supplies. 
Other SIPMOS devices have ratings 

in the range of 50 V to 500 V, all being 
n -channel types. SIPMOS transistors 
can switch loads of up to 5 kW using 
inputs to the gate of less than 1 mA 
at 5 V. Maximum drain currents of up 
to 30 A can be handled, while on - 
resistance values can be as low as 0.03 
ohm. 

Applications 
Power MOSFET devices can be used as 
alternatives to power transistors and 
power Darlington devices in many ap- 
plications, but they are generally more 
expensive than the latter and the circuit 
designer must decide which types of de- 
vice are most suitable for his own 
application. 

The use of power MOSFET products is 
particularly attractive when one can 
take advantage of their high switching 
speed or their high frequency capa- 
bility. Although they may be somewhat 
more expensive than other transistors, 
the use of these new devices may simpli- 
fy circuitry and reduce the overall costs. 
For example, a conventional power 
transistor requires a considerable 
current at its input and one or more 
driver stages may be required to provide 
this current, whereas the high input 
impedance of the power MOSFET en- 
ables the latter to operate with such 
small input currents that power driver 
stages can usually be eliminated. 

128 

Figure 8. Simple touch switch. 

Simple touch switch 
The circuit of Figure 8 shows how the 
very high input impedance of a VMOS 
power MOSFET can be employed in a 
simple touch switch. When the circuit is 
first switched on, the capacitor Cl is 
normally fully discharged, so the 
VN46AF VMOS device passes negli- 
gible drain current. 

When the upper pair of contacts is 
touched, current flows from the +12 V 
line through the person's skin and 
charges Cl. The VN46AF device is thus 
biased to conduction and the relay 
closes. If a finger is now placed across 
the lower touch contacts, Cl discharges 
and the VN46AF is turned off, opening 
the relay. The diode DI is used to bypass 
the transient voltages formed when the 
current ceases to flow through the relay 
coil - such voltages can destroy 
MOSFETs. 

240V 
A.C. 

POWER 
SUPPLY 

LOAD 

BS170 
OR 
BD522 

Figure 9. Capacitive touch switch. 

Capacitive touch switch 
The gate circuit impedance of VMOS 
devices is so high that circuits can be 
designed as touch switches in which no 
part of the circuit is actually touched. In 
Figure 9 (designed by ITT Semiconduc- 
tors), the presence of a finger just above 
the plastic material at the point of sepa- 
ration of the electrodes under the plastic 
is sufficient to cause current to flow in 
the load. 

The capacitance between each of the 
electrodes and the finger allows a small 
alternating current to flow through the 
2M2 safety resistor to the gate circuit of 
the small BS170 or the larger BD522 
n -channel device. 

TOUCH 
OH/OFF 

Figure 10. Capacitive touch switch will cycle on 
and off if finger is held on the sensor. 

Figure 10 shows another touch switch 
designed by ITT Semiconductors, only a 
single touch point being used for on/off 
operation. When power is first switched 
on, T1 will conduct and T2 is kept 
non -conducting. Touching the sensor 
contacts will cause T2 to conduct and 
feedback from the drain of this device 
through the 4M7 resistor to the gate of 
T1 will keep the latter device in the 
non -conducting state. The 470n capaci- 
tor now becomes charged. 

If the sensor is touched again, the 
positive potential from this capacitor is 
transferred to the gate of T1 and the 
latter device is switched to conduction, 
whilst T2 is turned off. If the sensor is 
touched for longer than about one 
second, the circuit will operate as a re- 
laxation oscillator which changes its 
state about once per second. The load 
impedances employed in this circuit 
need not be identical, any values from 
about 10 ohm to 10k being suitable. 
CMOS Interfacing 
The 4000 series of CMOS logic devices 
can provide only small output currents, 
but sometimes one wishes to use the 
output from such a device to control a 
relay or other load which requires a 
relatively large current. A VMOS de- 
vice can conveniently be employed to 
match the high output impedance of a 
CMOS device to a relatively low load 

«5V 

STROBE 
(LOW OFF) 5V 

4-16 OHM 
SPEAKER 

Figure 11. Audio alarm. 

impedance such as a tungsten filament 
lamp. 

An example is the audio alarm circuit 
of Figure 11. Two of the four logic gates 
of a CD4011 device are connected as a 
standard 2 kHz oscillator. Any appreci- 
able current taken from the output of 
this oscillator affects the operation of 
the circuit, but the VN66AF requires 
negligible current and forms an ideal 
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interface bevice between the CMOS os- 
cillator and the loudspeaker. 

When the upper input of the left hand 
CMOS gate is connected to the +5 V 
line, oscillation takes place, but when 
this input is connected to ground, 
oscillation ceases. Thus a high im- 
pedance logic output can be used to 
switch the oscillator on and off through 
the use of this input to the left hand 
gate. 

Figure 12 is an interesting variation 
of the circuit of Figure 11 in which the 
four gates of a 4011 device are used to 
form two oscillators. The two left hand 
gates form a sub -audio frequency 
oscillator which modulates the audio 
oscillator formed by the two right hand 
gates of Figure 12. Thus one obtains a 
much more impressive two-tone alarm 
sound than with the simpler constant - 
note circuit of Figure 11. 

The timer circuit of Figure 13 is 
another example of VMOS interfacing 
between a CMOS device and a relay. In 
the quiescent state, the upper input to 
the left hand gate will be low and the 
output from this gate high. Thus the 
output from the right hand gate will be 
low and the relay will remain open. 

If the start switch is momentarily 
closed, the high input applied to one in- 
put of the left hand gate will cause the 
output from this gate to go low, while 
the output from the right hand gate goes 
high and switches the VN46AF to con- 
duction. Thus the relay closes. 

The capacitor between the two gates 
charges slowly through the fixed and 
variable resistor from the positive 
supply line. When the inputs to the 
right hand gate become sufficiently 
high in potential, the output of this gate 
goes low and by feedback to the left 
hand gate the circuit switches back 
rapidly to its quiescent state in which 

ALTERNATOR REGULATOR 

L 

CHARGE CONTROL 
LAMP 

12V 

ON 

OFF 

6M1 

\ 160E 
4011 D--w-VT/VV-. 

100n 

1(- 
Figure 12. This two-tone alarm is a variation of the Figure 11 circuit. 

VNa6AF 

r- 

12V 

12V 

12V 
RELAY 

DV 

Figure 13. Simple timer has a variable range from a 

few seconds to a few minutes. The 1M pot sets the 
time the relay holds in. 

negligible current passes through the 
relay. The length of time for which the 
relay remains closed can be set by the 
1M pot or by altering the value of the 
capacitor connected between the two 
gates. When the values shown are used, 
times obtained range from a few seconds 
to a few minutes as the variable resistor 
is moved. 

Delay switch 
A simple VMOS delay switch is shown 
in Figure 14. When the switch is closed 
for a moment, the capacitor becomes 
fully charged and the VN46AF passes 
current through the load. The capacitor 
slowly discharges through the 10M re- 
sistor, so the gate voltage of the 
VN46AF will eventually fall to a value 
where very little current can pass 
through the load. 

START 

4708 

416 OHM 
SPEAKER 

r 

LOAD 

12V 

VN46AF 

Dv 

Figure 14. Simple delay timer. The load could be a 

lamp, relay or whatever. 

Auto applications 
The fast switching ability of MOSFET 
devices renders them very suitable for 
use in vehicle electronic ignition sys- 
tems. Timing pulses from a magnetic or 
other contactless pickup may be fed to 
an IC which provides a voltage output 
for the control of a MOSFET device. The 
latter switches the current through an 
ignition coil to provide the required 
high voltage. 

An automobile circuit using a 
SIPMOS transistor as a power switch is 
shown in Figure 15. As in so many 
applications of MOSFET devices, the 
high input impedance of the SIPMOS 
device is utilised here, since it can be 
voltage driven by a suitable IC. This 
circuit is for an automobile alternator 
voltage regulator and has been de- 
signed for a SIPMOS device rated at 

'OF'..1 EXCITER 
WINDING 
1ROTOR) 

Figure 15. The latest power MOSFET 
development, SIPMOS, has already 
found application In automotive elec- 
tronics. This circuit Is an alternator 
regulator and employs a SIPMOS de- 
vice rated at 500 V/8 A and an on - 
resistance not greater than 0.2 ohm. 
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Figure 17. Class ABC amplifier circuit from ITT Semiconductors is simple but has 31/2% distortion at 

1.75 W and is only suited to general applications. 

about 500 V maximum drain -to -source 
voltage, 8 A current and an on - 
resistance of not more than 0.2 ohm. 

Simple audio applications 
The excellent linearity of VMOS 
devices has attracted considerable in- 
terest in their possible use in the audio 
field but the relatively high price of 
these devices and their previously 
limited power handling capability re- 
tarded their adoption until recently. 
They may be used in simple, low -power 
circuits, but moderately high power 
ultra -low distortion circuits have also 
been designed using VMOS devices. 
The very fast switching ability of VMOS 
devices also makes them very suitable 
for Class D pulse width modulation 
circuits. 

To operate a VMOS device as a simple 
class A amplifier, it is only necessary to 
provide a bias network so that the de- 
vice operates in its linear region 
without cutoff. The gate is connected to 
a tap on a resistive potential divider 
across the power supply lines and the 
input signal is capacitively coupled to 
the gate. The gain will be approxi- 
mately equal to the mutual conductance 
of the device multiplied by the load re- 
sistance; gain values of over 30 dB are 
obtainable, and this gain extends well 
into the MHz region. 

A circuit of this general type is shown 
in Figure 16. The bias level of the 

/AUDIO 
INPUT 

Figure 16. General circuit of a simple class -A 

audio amplifier using a power MOSFET. 

VMOS device is stabilised by means of 
negative voltage feedback from the 
drain to the gate circuit. 

Figure 17 shows a particularly 
interesting circuit from ITT Semicon- 
ductors which they call a class ABC 
amplifier, since it is basically a Class B 
amplifier, but one of the transistors is 
more in Class A, while the other is defi- 
nitely in Class C. It is a simple circuit 
not designed for particularly low dis- 
tortion. 

The output stage is unusual in that it 
comprises two BD512 p -channel VMOS 
devices in one part and a complemen- 
tary BD522 single device in the other 
part. This is because hole mobility in 
the p -channel BD512 is only half that of 
the electron mobility in the n -channel 
BD522s so two p -channel devices are 
required to obtain about the same 
mutual conductance as that provided by 
the single n -channel device. As ex- 
plained earlier, MOSFETs can be 
connected in parallel without extra cir- 
cuitry because they automatically 
share the current. 

As the drain electrodes of the VMOS 
devices in Figure 17 are connected to 
the device tabs, all of the tabs can be 
bolted to the same heatsink without the 
need for insulating washers. The nega- 
tive feedback circuit compensates for 
any variations in the biasing require- 
ments of the particular VMOS devices 
employed. Both ac and dc feedback are 
employed, but there is heavier dc feed- 
back through R11 and R10 to stabilise 
the quiescent dc output voltage at half 
the supply potential so as to ensure a 
maximum available output voltage 
swing. 

This circuit provides a voltage gain of 
30 and a bandwidth extending from 
35 Hz to 125 kHz at the -6 dB points. 
Distortion increases at ultrasonic fre- 
quencies above about 25 kHz (as with 
most.audio amplifiers). When a 25 V 
supply is used, the distortion is a 
minimum of about 0.4% at about 0.5 W, 
rising to about 0.8% at 1 W, 2% at 1.5 W 
and 31/2% at 1.75 W. -to page 135 110. 
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Control. Direct -Drive 

'I Turntable with Linear Tracking 
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Marking the 10th 
anniversary of the 
direct -drive turntable. 
It has been 10 years since Technics introduced 
the world's first direct -drive turntable, the SP -10. 
When it was introduced this turntable had less 
wow and flutter and better speed accuracy than 
the cutting lathes used to make records. And 
because the drive system did not use rubber 
parts like belts and idler wheels, it insured that its 
excellent specifications would be retained for a 
long time. 
Six years after the introduction of the SP -10, 
Technics brought out an improved version, with 
higher torque and quartz control. Today, more 
than 1500 of these SP-10MKII's are used by 
broadcasters in 27 countries around the world. 
In the past two years, Technics has added 
quartz synthesiser control to various models, 
permitting the precision of quartz to be retained 
in speeds above and below the standard 33-1/3, 
45 and 78 rpm. 
More significant to the consumer, Technics has 
also developed direct -drive turntables which 
have a very high degree of precision, yet cost 
much less than the professional grade models. 
It is possible to get numerous Technics direct - 
drive turntables in the popular price range, yet 
with specifications that were obtainable only in 
very expensive equipment a few years ago. 
With the SL -10, Technics continues to lead the 
industry in tur ntable innovation. This new 
turntable represents as radical a departure from 
conventional design as did the SP -10 ten 
years ago. 
It has the same width and depth dimensions as 
an LP record jacket, yet within the compact 
package are an amazingly precise drive system, 
a gimbal suspended linear -tracking tonearm, a 
high-grade moving coil cartridge, plus extensive 
control systems which permit even a complete 
hi-fi novice to use the SL -10 without any 
problem. Nearly every operation is automated, 
with the upper and lower halves of the cabinet 
closed during record play. And the tonearm is 
designed so that the system can be stood 
vertically without any sacrifice in tracking 
accuracy. The SL -10 marks as great a step 
forward in conyenience as did the development 
of cassette tapes versus the open -reel format. 
Yet there is absolutely no loss in reproduction 
quality. On the contrary, numerous factors in the 
SL -10's design will significantly enhance the 
sound from records. 

Technics changes the face of 
turntable technology ... again. 

Technics 
For further information contact The Technics 
Advisory Service, 
P.O. Box 319, North Ryde 2113 
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UNTILWE DEV O D, 
THE S O GROOVE, 

HI-FI WAS ETTY HO -HUM: 
The world of hi-fi owes a lot to 

the original and continuing 
innovation of JVC. Few 

companies, if any, have done as 

much to help turn records and 

record-players into the virtual 

musical instruments they are 

today ... or to lead the way in 

developing so manyfirsts in the 

more recent concepts of sound 

amplifiers, cassette decks and 

computer -designed speaker 

systems. Hi-fi, as we know it today, had its beginnings in 1956, with JVC's 

development of the 45°/45° groove for stereo records. The fact that this 

system still remains as the world standard is, in itself, outstanding 

testimony to the technology of JVC. The development revolutionised not 

only the record -snaking industry, in which we've been involved since 

1930; it also paved the way for enormous advancement in the design and 

engineering of record -playing equipment. Now, hi-fi has expanded to 

II' 4 (h I 
JVC . .. ......._._. -.... ..... 
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' 
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I7-]-1-1.®0 D -C, 

R -S77. Super -A FM/AM Stereo receiver 

embrace a wealth of highly -sophisticated electronic equipment; and it's 

not surprising that JVC has continued to play a leading role in so much of 

its development. 

f----------- 
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. 

'HR -3660 EA. VHS Colour Video Cassette recorder 

THAT WASN'T OUR ONLY FIRST, EITHER. 
We also pioneered Japan's television industry, introducing their first TV 

receiver just over 40 years ago. A more recent innovation is VHS, the home 

video recording system now gaining world-wide acceptance as the system 

for such equipment. In the course of staying ahead, we've introduced a 

number of worldfirsts of radical importance: the Quartz Lock turntable is 

one of them. 

THE QUARTZ LOCK TURNTABLE. 
MANY TIMES MORE ACCURATE. 

It stands to reason that if your 

equipment is at the top end of the 

range, then your turntable must he 

capable of comparable performance. *11 

Only Quartz Lock ensures this, tying 

the speed of the turntable to the 

unvarying pulse of the atom, and 

providing a level of accuracy far in 

excess of conventional turntables. 

MORE MILESTONES IN HI-FI. 
To match the superb quality of Quartz Lock, we produced the S.E.A. 

graphic equalizer system. Then we refined it to such a degree it even 

compensates for the effect your furniture has on sound when it leaves the 

speakers! To expand the capabilities of tape, we designed ANRS and 

JVC 

r 6 
i . 7: `ti 

LL° - 
rrirr-czlw-~-. 

o 0 0= 

o=r i. _o - o_o 0 0- 

SEA -80. Stereo Graphic Equalizer 

Super ANRS - automatic noise reduction systems which not only reduce 

distortion and 'hiss' but actually extend the dynamic range of the tape. 

Similarly. with speakers: at JVC we employ computers in their design to 

help provide the ultimate in sound reproduction. 

AND NOW, SUPER -A. 
In its own way, as significant a hi-fi development as the stereo groove. 

Imagine an amplifier which combines the best features of the two 

recognised amplifier classes (A and B) ... an amp which combines the 

efficiency of one with the low distortion of the other. Some engineers said 

it couldn't be done; but not those at JVC. Enter the Super -A amplifier ... 
the latest JVCfirsi! 

Distributed and Serviced by... 

HAGEMEYER 

THE FUTURE. 
It's already with us. For instance, we were so 

far ahead in the new metal tape technology 

that our cassette decks were metal -compatible 

before the tapes were generally available. And 

now there's the n'C Electro -Dynamic Servo 

Toneann, damping toneatm resonance by 

means of a purely electronic system and two 

'thinking' linear motors. Who was it who 

the right choice dubbed JVC, 'the innovators'? 1861 
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Chicken little rides again! 
Our page 8 story (News Digest) on the 
Earth's magnetic field flipping should 
bring a rash of 'chicken little' doom 
predictors out of the woodwork of 
Nostradamus's coffin. Not because 
they've read ETI- the original report 
was in Science News, 117:407, 1980 - but because it's been widely re- 
ported in the scientific press and has 
just begun filtering through the fringe 
"scientific phenomena" press. 

This declining trend in the Earth's 
magnetic field goes way back to 1830 
when Gauss himself had a few words to 
say on the subject The geological 
record certainly registers a long history 
of magnetic field decline -and -reversals 
(the science of paleomagnetology 
covers the field). Coincident with these 
'reversals is geological/paleontological 
evidence of great biological changes 
and it is this that sets the doomsayers 
off. If any readers are around in about 
1200 years time, I'd like to know what 
happens (assuming retrospective 
communications has been invented - 
we've already allocated Project 
Number 435 678 to it). 

Two papers in a recent issue of that 
erudite and widely respected journal, 
Nature, should send the chicken littles 
into paroxysms of 'I-told-you-so's. 
Kenneth Hsu's paper titled "Terrestrial 
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Catastrophe Caused by Cometary 
Impact at the End of Cretaceous", 
Nature 285:201-203, 1980, attributes 
the extinction of large terrestrial 
animals (dinosaurs to you) to the 
effects of a cometary impact with the 
Earth heating the atmosphere and re- 
leasing cyanide. What a way to go! The 
second paper, by Smit and Hertogen, 
titled "An Extraterrestrial Event at 
the Cretaceous -Tertiary Boundary", 
Nature 285:198-200, 1980, takes a 
look at planktonic and nano fossils 
(nF?) in the sedimentary record and 
finds their extinction is coincident with 
enrichments of iridium and osmium, 
attributed to an extraterrestrial source 
such as the impáct of a large meteorite. 

Let's hope Halley's Comet - due 
1985 - isn't off course. We won't 
know until it gets within the vicinity of 
the solar system. It returns roughly 
every 76 years (so far). If Halley's comet 
remains reliable then perhaps we 
should start sweating over Tempel 2, 
due 1988. 

Maybe it's all too remote. We've 
probably got more to worry about at 
home. Like some radical group getting 
a homemade atom bomb together. 
Did you see the April 1979 issue of 
Analog magazine? Aptly timed was an 
article on the ins and outs of making 
your own atom bomb. Precis is - for- 
get it, you should live that long! I note 

( 

the same article made it into New 
Scientist earlier this year and is be- 
ginning to appear in the fringe press 
No doubt Dick Smith (tongue firmly in 
cheek distorting that well known grin) 
will shortly offer a kit (say, $20 
million?). 

If it wasn't for Dregs, Spike Milligan 
books and The Goon Shows etc, your 
Editor would have taken up mysticism 
long ago. 

Awful Puns Competition 
All you awful punsters out there are 
giving us a veritable paroxysm in the 
penultimate page. This contest is so 
crazy, even the staff are entering. 
William Fisher (see column one, page 
8 this issue) contributed one with a real 
'electronics flavour': "What do you get 
if you poke a resistor into each end of 
a Jelly Bean? - ohmr-sweet-ohm!". 
Sorry William, but this month's 
penultimate page pun prize goes to 
young Bruce Harris of Goroke in Vic- 
toria, who sent in no less than six, the 
best/worst being a possible newspaper 
headline: "Bright Spark Discharged in 
Power Dispute". A copy of Test Gear 2 
is on its way Bruce. 

Keep those entries coming. See this 
page in the July issue for details. Send 
entries to: The Great Dregs Awful Puns 
Competition, ETI Magazine, 15 Boun- 
dary St, Rushcutters Bay NSW 2011. 
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WE GET MANY enquiries from readers 
wanting to know where they can get kits 
for the projects we publish. This list is a 
guide to suppliers of kits and components 
for ETI projects. 

We have listed here most of the projects 
published over the last few years which 
are either available as kits or can still 
be made up by shopping around for 
Components. Suppliers listed against a 
particular project will either stocvk it as a 
kit or stock the pc board plus the other 
components. 

Printed circuit boards 
Those suppliers listed against specific 
projects here are able to supply pc boards 
for those projects. Printed circuit boards 
for every project ever published in ETI are 
available through the following 
companies (to the best of our knowledge): 
RCS Radio Radio Despatch Service 
651 Forest Rd 869 George St 
Bexley NSW Sydney NSW 2000 

For current projects and a more 
comprehensive list of pc board suppliers 
refer to the Shoparound page in this and 
previous issues. This list will be updated 
roughly every four months. 

Key to Companies 

A Applied Technology Pry Ltd, IA Paterson Avenue, 
W aitara, NSW 2077. Ph. (02) 487-2711. 

B Electronic Agencies, 115 Parramatta Road, 
Concord 2137. Ph, (02) 745-3077 

C J.R. Components, PO Box 128, Eastwood, NSW 2122. 
Ph. (02)85.3385. 

D Dick Smith Electronics P/L, Cnr Waterloo & Lane Cove 
Roads, North Ryde, 2113. Ph. (02) 888-3200. 

E All Electronic Components, 118 Lonsdale Street, 
Melbourne, Vic 3000. Ph. (03) 662-3506. 

F Tasman Electronics, 12 Victoria Street, Coburg, Vic 3058. 
Ph. (03) 354-5062. 

J Jaycar Pty Ltd, PO Box K39, Haymarket, NSW 2000. 
Ph. (02) 211-5077. 

K S M Electronics, 10 Stafford Court, Doncaster East, Vic 
3109. Ph. (03) 842-3950. 

L Ellistronics, 289 Latrobe Street, Melbourne, Vic 3000. 
Ph. (03) 602.3282. 

M Mode Electronics, PO Box 365, Mascot, NSW 2020. 
Ph. (02) 666-6324. 

N Nebula Electronics Pty Ltd, 15 Boundary Street, 
Rushcutters Bay, NSW 2011. Ph. (02) 33.5850. 

O Orbit Electronics, PO Box 7176, Auckland, New Zealand. 

P Pre -Pak Electronics. 718 Parramatta Road, Croydon, 
NSW 2132. Ph. (02) 797-6144. 

R Rod Irving, PO Box 135, Nodhcote, Vic 3070. 
Ph. (03) 489-8131. 

Silicon Valley, 23 Chandos Street. St. Leonards. 
NSW 2065. Ph. (02) 439-4655. 

W Willis Electronics. 993 Hay Street, Perth, WA 6000. 
Ph. (09)321-7609. 

Tnlogy, 40 Princes Highway, Fairy Meadow, NSW 2519. 

for projects 
Project Electronics 
041 Continuity Tester W,R,D,B,Y,L 
042 Soil Moisture Indicator R,B 
043 Heads or Tails Circuit (Oct 76) . W,R,D,E,A,F,B,V,L 
044 Two Tone Door Bell (Oct 76) . W,R,D,E,O,A,F,B,Y,L 
045 500 Second Timer W,D,E.A,B,Y,L 
047 Morse Practice Set W,D,O,A,B,Y,L 
048 Buzz Board W,D.A,B,V,L 
061 Simple Amplifier (Oct 76) W,R,D,E.A.B,Y,L 
062 Simple AM Tuner (Mar 77) W,D,E,B,Y 
063 Electronic Bongos R,D,A,B,V.L 
064 Simple Intercom (Nov 76) W,A. 
065 Electronic Siren W,R,D,E,O,A,B,Y,L 
066 Temperature Alarm (Dec 76) W,D,E,A,B,Y,L 
067 Singing Moisture Meter D,B,Y 
068 LED Dice Circuit (Oct 76) W,R,D,E.A,B,L 
070 Electronic Tie Breaker (Jan 77) 
071 Tape Noise Limiter (Jun 78) R,E,F 
072 Two -Octave Organ (Jun 78) W,D,B,Y 
081 Tachometer (Mar 77) W,E,O 
082/ 

528 Intruder Alarm W,R,E,A 
083 Train Controller .. , W,R,E,L 
084 Car Alarm W,R,D,E,A,B,Y,L 
085 Over -rev Alarm W 
086 FM Antenna W 
087 Over -LED W,E 
088 Hi -Fi Speaker W 

Test Equipment 
132 Experimenter's Power Supply (Feb 77) E,0 
133 Phase Meter (Apr 77) E 
134 True RMS Voltmeter (Aug77) E 
135 Digital Panel Meter (Oct 77) E 
136 Linear Scale Capacitance Meter (Mar 78) 
137 Audio Oscillator (May 78) W,D,E 
138 Audio Wattmeter (Nov 78) E,B 
139 SWR/Power Meter (May 78) 
140 1GHz Frequency Meter -timer (Mar 78) 
141 Logic Trigger (Jan 79) E 
142 High Current Power Supply (Feb 79) W,E 
143 Curve Tracer (Jan 79) W 
144 Expanded -scale RMS Voltmeter (Jun 79) E 
148 Versatile Logic Test Probe (Jul 79) E,L 

Simple Projects 
243 Blp Beacon (Apr 77) 
244 Alarm Alarm (Feb 77) F 
245 White Une Follower (Nov 77) F 
246 Rain Alarm (Apr 78) F 
248 Simple 12V to 22V Converter (Jul 78) W 
249 Electronic Combination Lock (Apr 79) E 
252 The Passionmeter (Aug 79) 
253 Electronic Grenade (Hot Potato) (May 79) 
254 Egg Timer (Jun 79) W 

Motorists' Projects 
316 Transistor Assisted Ignition (May 77) W,E,O,K 
317 Rev. Monitor Counter (Jul 77) E 
318 Digital Car Tacho (Jul 78) W,E,K 
319 Variwiper MK II (Sep 78) W,E,O 
320 Battery Condition Indicator (Apr 79) E,L 

Audio Projects 
448 Disco Mixer (Nov 76) W 
449 Balanced Microphone Amp (Nov 76) .. W,D,E,J,F,V 
450 Bucket Brigade Audio Delay Line (Dec 77) .... W,E 
451 Hum Filter (Jul 79) D.E,F 
470 60 W Amp Module (May 79) ... W,R,E,F,B,P,L,A,V 
471 High Performance Stereo Preamp Control 

Unit (Jun 79) W,R,E,F,B,P,A,V,L 
472 Power Supply - the Series 4000 Stereo 

Amp (Jul 79) W,R.E,F,B,V,L 
473 Series 4000 Moving -coil Cartridge 

Preamplifier F,J 
480 50-100 Watt Amp 

Modules (Dec 76) 
481 12V 100 Watt Audio Amp (May 77) R,E 
481 High Power PA/Guitar Amp (Jun 77) W 
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) A,E 
485 Graphic Equaliser (Jun 77) 
486 Howl -round Stabiliser (Nov 77) J 
487 Audio Spectrum Analyser (Feb 78) E 
489 Audio Spectrum Analyser 2 (Apr 78) E,J 
490 Audio Compressor (Dec 78) 
491 Simple Graphic Equaliser (Mar 79) W,E 
495 Transmission Line Speakers (Aug 77) 

Miscellaneous 
546 GSR Monitor (Mar 77) W,E 
547 Telephone Bell Extender (Jun 77) E 
548 Photographic Strobe (May 77) W,E 
549 Induction Balance Metal 

Detector (May 77) W,D,E,L 
550 Digital Dial (Aug 78) E,O 
551 Light Chaser (Sep 78) W.E,O 
552 LED Pendant (Sep 78) A 
553 Tape/Slide Synchroniser (Oct 78) E 
556 Wind Speed/Direction Indicator (Dec 78) 
557 Reaction Timer (Feb 79) E 
558 Mast -head Strobe (Feb 79) E 
559 Cable Tester (Mar 79) 
575 Portable Fluorescent Light Wand for 

Car, Camping (Aug 79) W 
577 General Purpose Power Supply J 
581 Dual Power Supply (Jan 77) W,E,Y 
582 House Alarm (Jul 77) W,E,O,A, 

House Alarm - 
Installation Instructions (Aug 77) W 

583 Marine Gas Alarm (Aug 77) D.E.M 
585 Ultrasonic Switch (Sep 77) R,D,E,O,F 
586 Shutter Speed Timer (Oct 77) E 
587 UFO Detector (May 78) 
588 Theatrical Lighting Controller 

(Nov&Dec77Jan&Mar78) N 
589 Digital Temperature 

Meter (PCB 135) (Dec 77) E 
590 LCD Stopwatch (Oct 78) O,N 
591 Up/Down Presenable Counter (Jul 78) D,E 
592 Light Show Controller (Aug 78) E 
593 Colour Sequencer (Dec 78) 
594 Development Tener (Apr 79) E 
595 Aquarium Lamp Controller (May 79) 

Electronic Music 
602 Mini Organ (Aug 76) W,D,E.A 
603 Sequencer(Aug77) W 
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) W,E,O,A 
631 Keyboard Encoder (Apr 77) W,E,O,A 
632 Video Display Unit (Jan 77) A,E,O 
633 TV Sync Generator (Jan 77) A,E 
634 8080 Educational/Prototyping 

Interface (Jul, Aug 78) 
635 Microcomputer Power Supply (Sep 77) O 
637 Cuts Cassette Interlace (Jun 78) V,E,A 
638 Eprom Programmer (Jul 78) W,E,A 
639 Computerised Musical Doorbell (Mar 78) A 
640 S100 VDU (Apr, May, Jun 78) W,O,A.V 
641 S100 Printer (Sep 78) O 
642 16k 5100 RAM Card (Feb 79) K 
650 STAG Timer (Nov 78) A,E,L 
651 Binary to Hex Number Converter (Jun 79) E 

Radio Projects 
712 CB Power Supply (Jun 77) W,E 
713 Add-on FM Tuner (Sep 77) 
714 VHF -Log -Periodic Antenna (Feb. Mar 78) 
715 VHF Power Amplifiers (Nov 77) 
716 VHF Power Amplifiers (Jan, Feb 78) 
717 Crosshatch Generator (May 78) W,D,E,A,V 
718 SW Radio (Oct 78) E 
719 RF Field Strength Indicator (Nov 78) 
720 2m VMOS Power Amp (Jan 79) 
721 Aircraft Band Converter (Mar 79) W,E 
722 Antenna for Aircraft Band 

Converter (May 79) 
724 Microwave Oven Leak Detector (Jul 79) D,E,B 
725 Simple SSB Generator employs Polyphase 

Network using Standard Components (Aug 79) E,L 
730 Get Going on Radioteletype (Aug 79) E,L 

Electronic Games 
804 Selectagame (Nov 76) O 
804 Selectagame (Rifle Project) (Mar 77) O 
805 Puzzle of the Drunken Sailor (Oct 77) 
806 Skeet (Jan 78) O 
810 Stunt Cycle TV Game (Jun 78) D,O 
811 TV Tank Game (Oct 78) O 
812 Wheel of Fortune (Dec 78) 
813 Race Track Game (Jan 79) O 
814 The 'Dinky -Die' (Aug 79) 
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Because it's hard enough getting a home 
together, we've put all this cover together. 

Six insurance covers in one. 
It's called the AGC Insurance 

Executive policy for homeowners 
and householders. 

And it saves you dealing with 
six different insurance companies 
and worrying about six different 
policies. 

You get one simple policy. 
Up to six kinds of cover. 
It's a policy that's never been 

beaten. 
Your home itself. 
AGC provides insurance cover 

for your home. Even garages, out 
buildings and swimming pools. . 

And we also offer you the 
New Rebuilding Cover alternative. 

These days there is generally a 

big difference between the current 
value of your home and what it 
would cost if you had to rebuild. 

AGC's Rebuilding Insurance 
protects you automatically against 
inflation. And the increased cost 
of building materials. 

The contents of your home. 
We'll cover household goods 

and personal effects of every 
description. 

No depreciation on goods or 
articles less than 5 years old. 
(Excluding linen and clothing.) 

Specified personal property 
anywhere in Australia 

We'll also cover the special 
things you value. 

Very valuable objects such 
as furs, jewellery, paintings and 
the like. 

Other essential protection. 
Your AGC Executive policy 

can also give ydu cover against 
Personal Legal Liability 

Death of nominated person by 
accident. 

And, if you employ domestic 
help, workers' compensation 
(not applicable in Queensland). 

With AGC's Executive policy 
you're not only covered by up to six 
different types of insurance. 

You're covered by a big name - 
AGC Insurances. 
Sydney: Phillip & Hunter Streets. 
Melbourne: 31 Spring Street. 
Brisbane: Tank Street & North Quay. 
Adelaide: 10 Pulteney Street. 
Perth: 165 Adelaide Terrace. 
Hobart: 161 Collins Street, 
and offices throughout Australia. 

AGC (Insurances) Limited. A division of 

Australian Guarantee Corporation Limited 
in which the Bank of New South \\ales 
is the major shareholder. AGC 994 FCB 



ow to crack 
a i . o . 
as an e tunics 

technician. 
.... 

..,....;r 
We'll give you 

excellent training 
-as good as you'll 
get anywhere in 
Australia. 

We'll give you 
free medical, 

A ' dental and hospital 
-- -°'- treatment. 

We'll provide plenty of good tucker 
and a comfortable place to stay. 

We'll give you substantial leave, 
and on top of all that, wé'll pay you well 
w_Zile you're training. 

On your side, you'll give us a period 
of hard, but interesting and rewarding 
work. And, when eventually you leave 
us, you'll find yourself a fully qualified A. - 

and experienced Electronics 
Technician. Not a bad 
thing to 3e, these days. 

So, if electronics is your 
idea of a great career and 
you are (at time of entry) 
approx. 15 to 17 for apprentices 

and over 17 for an Adult Trainee, 
join the Navy, Army or Air Force. 

Phone us at: 
Adelaide 223 2891. Brisbane 226 2626. 
Canberra 822 333 Hobart 34 7077. 
Melbourne 613731. Perth 325 6222. 
Sydney 2121011. 

Write to either the Navy, Army 
or Air Force Electronics ` bchnician 
Counsellor, GPO Box XYZ in your 
nearest State CapLal City (please 

include your 
date of birth). '111155 
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Learn 
Electronics 
with us. 
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A. 
111 111 _. 
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Authorised by Director -General of Recruiting. Dept. Defence. 

TSAP15.FP.48 



ICTIONS 
DECEMBER 1980 

Covering 3 MHz to 40 or 60 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 indi- 
cate time - commencing at 0000 UT on the lett, 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. 

These GRAFEX style computer generated predictions 
are provided courtesy of the Australian Ionospheric 
Prediction Service, Dept. of Science 8 the Environment. 

KEY TO SYMBOLS 
'See page 153 about changes 

A blank area means no normal propagation is possible. 

... path open less than 50% of days in month. 

... path open 50-90% of days in month. 

F ... path open at least 90% of days in month. 

X ... complex mixture of modes. Expect abnormal 
propagation. 

M ... propagation possible by both 1st and 2nd F -layer 
modes. Expect strong fading. 

S ... propagation possible by 2nd mode (also 3rd and 

mixed E and F modes). Expect strong lading, weak signals. 

A ... High absorption indicated. Expect weak signals. 
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North East to Europe 
(Short Path) 

S. Central & W.C. to Europe 
(Short Path) 

West Coast to North America West Coast to Japan West Coast to North Africa West Coast to South Africa 
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The Sanwa name has long been associated with high quality reliable test instruments 
and has gained wide acceptance in many areas including Telecom. military 
establishments, research, educational. trade and hobbyists. The above represents a 
selection of some of the more popular instruments front the comprehensive Sanwa 
power line up. 

The "NO SWEAT' Insulation and Los S2 

Meter 
PDM 500c 

One man operation-no handle to 
crank. 
No wearing parts-solid state for long 
trouble -free life. 
Large easily read scale. 
Simple push-button operation. 

Iligh Performance-Rugged Construction 
460 ED 

IOµA movement in a heavy-duty case. 
12A A.C./D.C. measurement capability. 
Maintenance simplified with detachable 
indicator block. 
Polarity reversal switch. 

Top of the Line-for Lab and Bench 
N501 

VTV M performance with Constant 1M2 
impedance on A.C.V. ranges. 
21.A taut hand suspension movement.. 
High resolution of0.05µA/ I mV 
Fuse and diode protection. 

Available nationally from 

I lot Favourite for Temperature Measurement 
TH-510 

Thermometer measuring- 50° -000°C 
in dual ranges. 
N- I type accompanies a pointed tip 
probe. S2 type a flat tip probe for 
surface temperature. 
Constant voltage IC circuit. 
Minimal current consumption(3mA). 
increases service life of battery 
150 -hour continuous use. 

Low Cost 3 -in -1 Logic Pulse Scale 
YX-380TR 

Instant L.E.D. indication ofpulses in 
es.cessof0.5 VR MS. 0-30M1'Iz(using 
optional probe). 
DC and AC simultaneously 
indicated on meter and logic probe. 
Multitester function may he expanded 
with optional h FE adaptor and HV 
probe. 

Versatility Plus Sensitivity 
BX808M 

High sensitivity 30µA meter movement. 

WARBURTON FRANKI 

C 

TN -10 

~51952/1111111 

Ta 
ó 

Simultaneous measurement of A.C. and 
D.C'. signals. 
A.C. signals may he measured even 
when mixed with D.C. 
Provides logic pulse analysis facilities 
with pulse and DCV range. 
Instant L.E.D. indication of pulses 
exceeding 0.5 R MS 0-30 MHz. 

Popular Choice of I lobbyists & Servicemen 
U -60D 

Easy to read wide scale. 
44A diode protected movement. 
Optional temperature prohe for -30° to 
150°C. 
Plug in shunt adaptor optional for IA. 
5A and 

t 
25DC'A. 

PDM 
500C 460 ED 

YX 380C 
TRD 

N 501 

BX 
808M U60 D 

ADELAIDE (08) 356-7333 BRISBANE (07) 52-7255 HOBART (002) 28-0321 
MELBOURNE (03) 699-4999 PERTH (09) 277-7000 SYDNEY (02) 648-1711 
AUCKLAND N.Z. (09177-0924 WELLINGTON N.Z. (04) 69-8272 
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shortwave Is!ins 
Singapore shake up 
Earlier this year, the former Radio Singapore was 
converted into the new "Singapore Broadcasting 
Corporation". Recently the SBC has expanded its 

services in English on shortwave. 
Radio Singapore was 

operated as part of the 
government structure, 
under the authority of the 
Department of Broadcasting 
in the island republic. 

The new Singapore Broad-. 
casting Corporation is a 

separate statutory corporation, 
independent of the direct con- 
trol of the government The 
Corporation is still reliant on 
government finance to a large 
degree, although this is 

supplemented by fees from 
radio licences and commercial 
advertising over the SBC. 

The Singapore Broadcasting 
Corporation has recently added 
a new channel on shortwave for 
relays of the Home Service in 
English. The new outlet of 
15 200 is used in parallel with 
the usual outlets of 11940, 
5052, and 5010, during the time 
span 2230 to 1630 daily. 

Best reception of the new 

15 200 outlet is from sign -on at 

2230 up to about 2330, and 
again during our late evenings. 

Best of the other frequencies 
is 11 940, currently well heard 
from about 0800, while both 
5010 and 5052 sometimes give 
good signals .later in the 
evenings, from about 1230. 

Singapore also has pro- 
grammes for Malay and 
Chinese speaking listeners, 
both of which are relayed on 
shortwave. The Malay service 
uses 6155 and 7250 between 
2115 and 1630, with best re- 

ception noted on 6155 from 
'about 1000 in our evenings. 

Meanwhile, the Chinese lan- 
guage network uses 9635 and 
6000, between 2230 and 1630, 
with easily the best reception 
being on 9635 in the 31 metre 
band, from fade-in at around 
0830 in our early evenings. 

The 6000 frequency suffers 
strong co -channel interference 
from the Chinese Peoples Liber- 
ation Army station in Fuzhou. 

English from Bangladesh 
Radio Bangladesh in Dacca currently broadcasts to South 
East Asia in English daily from 1230 to 1300. 

Current frequencies for this 
service are 21 770 and 15 285. 
Best reception is generally on 
the former frequency, with 

15 285 suffering interference in 
the crowded 19 metre band. 
Programmes begin with a bulle- 
tin of world and regional news, 
followed by a news commen- 

tary, and features of Bengali 
music and current happenings 

Radio Bangladesh currently 
has on order two new shortwave 
transmitters, each of 250 kW, to 
be used for external service 
broadcasts. These will be in- 
stalled at Kabirpur, near the 
capital, Dacca. 

Kathmandu calling 
Radio Nepal in Kathmandu operates a daily English 
language programme which is usually well received in east 
Australia. 

Current schedule for Nepal's 
English programme is 1435 un- 
til 1520, on both 3425 and 
9590. Best frequency is the 
former, as the 31 metre band 

outlet suffers interference from 
other, more powerful, trans- 
mitters on this crowded band. 
The main English news bulletin 
is heard from 1450 until 1505. 

Peak time for Bhutan 
The very limited time span of broadcasts from this tiny 
Himalayan kingdom, plus the very low power of the trans- 
mitter used, make Bhutan one of the hardest countries to 
hear on shortwave. 

Nevertheless, the summer 
months are peak reception time 
here foil this choice DX signal. 

The station is operated by the 
National Youth Association of 
Bhutan (NYAB) in the capital 
city Thimphu and the trans- 
mitter used is a former amateur 
rig rated at 300 watts. However, 
due to frequent irregularities in 

the local power supply, the 
transmitter power output is 

often very much lower than this. 
Australians have two oppor- 

tunities to pick up the NYAB 
station. These occur on Wed- 
nesday and Friday evenings, 
when the Thimphu station ope- 
rates between 1230 and 1400, 
on 4692, just below the 
60 metre band. The last half 
hour of these broadcasts is in 
English. 

The northern hemisphere 
winter months mean that sig- 

nals from Asian locations súch 
as Bhutan will tend to fade in 

earlier in our evenings, due to 
earlier sunset times in most of 
Asia. 

An indication of propagation 
conditions on any evening from 
South Asia into your location 
can be gained by checking the 
fade-in times for stations such 
as All India Radio at Hyderabad 
on 4800, Burma Broadcasting 
Service (Rangoon) on 5040 and 
4725, or Sri Lanka Broadcast- 
ing Service on 4940. 

Should these stations be well 
heard by 1200 or shortly after, 
then conditions should be at an 

optimum to receive the low 
powered Bhutan station. 

NYAB will verify all correct 
reception reports with a detailed 
QSL card, and reports could be 

sent to: Radio NYAB, Box 1, 

Thimphu, Bhutan. 

Kampuchea in English 
The Voice of the People of 
provides reliable signals on 
with an English programme 
11 938 and 9695. 

Programmes continue with a 

French broadcast at 1215, then 
a programme in Thai from 
1230 to 1245. There is also an 
English programme during our 
mornings, from sign -on at 0000 
until 0015, followed by 15 
minutes each of French and 
Thai. This broadcast is not so 
well heard at present, and recep- 
tion of the morning programme 
is usually confined to our winter 
months. 

The Phnom Penh station has 
recently started to reply to re- 
ception reports from listeners 
world wide. Several DXers in 
both - Australia and in Europe 
have recently received verifica- 
tion letters from the Head of the 

Kampuchea in Phnom Penh 
most evenings, commencing 

at 1200 until 1215 using both 

Foreign Service in Phnom 
Penh. 

There is currently no mail 
service direct to Kampuchea, , 

and all mail goes first via Hanoi 
in Vietnam. 

NOTE f MI times are given in 
Greenwich mean time (GMT). To con- 
vert to Australian Eastern Standard 
Time, add 10 hours (11 hours during 
Daylight Saving Time, November to 
February). To convert to Central 
Standard Time, add 9.5 hours and 
Western Time add 8 hours. 

All frequencies are given in kHz. 
These notes are compiled by Peter 

Bunn on behalf of the Australian Radio 
DX Club (ARDXC). Further informa- 
tion on DXing or the activities of the 
ARDXC may be obtained from P.O. 
Box 79, Narrabeen, NSW 2101, for a 

22e stamp. 
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$54300 
OR FROM $63 DEPOSIT 
AND $26.28/MONTH 

(24 MONTHS) 

$7 00 
Oct FROM 75 DEPOSIT AND 

Si 22.48/MONTH 148 MONTHS) - 0 
1000- y 

4r(i!i 

EXTENDED 
BY PUBLIC DEMAND! 

Woops! We're sorry! We give up! We will extend the deadline! 
When we announced our Dick Smith-Yaesu`Win a Fantastic Trip to Hong Kong' competition, we completely forgot about all the new Yaesu models. 
Little did we realise that the new models would be so popular that they would 
sell out immediately: and anyone who waited for the next shipment would be too late to enter! 
And then there were the customers who wanted the brand new models: the 
ones that hadn't even arrived yet! 
Scores of customers have asked: 'Hey! What about us. Why should we miss 
out on winning the trip. just because you guys ran out of stock!' 
You're right, of course! So to give everyone a fair chance, we've decided to 
extend the deadline until the end of February 1981. So now you can have 
your new Yaesu - and still be in the running for the fabulous contest prize! 

SO NOW YOU CAN BUY YOUR NEW 
YAESU: AND STILL BE ELIGIBLE! 
NEW FT480 

All mode 2 metre- 
SSB/CW/FM! 
Microprocessor 
ntrolled! 
Digital display! 
30 watts PEP 

This is the one they're all talkingg 
about: the fabulous new 2 metre all - 
mode transceiver from Yaesu. Offering 
outstanding performance and ease of 
controls. it must be the transceiver of 
the eighties! Cat D-2887 

$12780° 
OR FROM $138 DEPOSIT AND 
$38.32/MONTH (48 MONTHS) 

NEW 11707 
All HF bands! 
AM/SSB/CW! 
Tiny Size! 
True digital display 
New WARC bands! 

They've been pretty hard to get: and 
small wonder! The superb FT -707 
packs a huge punch from its tiny size: 
240W DC! It's the ideal rig for mobile. 
base or portable work. Cat D-2869 

FT107M 
The ultimate! t¡ Y:,11 WARC bands 

- All solid state 
Variable IF 
bandwidth! 
Speech proc. 

It must be every amateur's dream to 
own one of these! You can: and take 
full control of the bands. Whatever 
you want from your transceiver, the 
FT -107 offers it! Cat D-2871 

SAVE ON FT625! 
yé 

WAS $795.00. . 

i;jNOW ONLY 

We've knocked an incredible $100 $6g500 
off the price of these popular all - 
mode 6 metre rigs. There s still 
plenty of good DX out there on 6 OR FROM $75 DEPOSIT AND 

- and the FT -625 is just the $20.48/MONTH (48 MONTHS) 

transceiver to get it! Cat D-2886 

SUPERB FT -207 
Microprocessor 
controlled hand 
held giving 
full 144-148 
band! 
Digital display. 

s 

For today's active ham. 
this is the set to take 
with you. Takes up vir- 
tually no room. but really 
gets out! Make contacts 
wherever you go with 
the FT -207R. 

5800 OR FROM $38 DEPOSIT ANO 
S17.52/MONTH (24 MONTHS) 

Cat D-2888 

BUDGET FT -101Z 
We throw in a digital 
display kit worth over 
$100! This turns the FT - 
101Z into an FT -101 ZD! 
More hams have 'cut their teeth' 
on one of the famous '101' 

,series than any other rig! Rugged 
and reliable. with all the features 
you really need. Cat D-2862 

OR FROM $85 DEPOSIT AND 
$23.19/MONTH (48 MONTHS) 

® 
-1-".-7,7«71 

$77500 
WITH BONUS DIGITAL 
DISPLAY WORTH $139!! 

ANY TERMS OFFERED ARE TO APPROVED, PERSONAL APPLICANTS OAILY.ORDER BY MAIL USE YOUR BANKCAR! , DICK SMITH ELECTRONICS:.j 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLER$ 
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State of the Art contest results 

REQUIRED 

VOLUNTEERS TRAFOR INING MONITORS 
AS... 

YOU WILL BE REQUIRED TO.. . 

1. UNDERTAKE A FULL TRAINING PROGRAM IN 

EMERGENCY RADIO PROCEDURES. 

2. MONITOR THE EMERGENCY CHANNEL ON THE CITIZENS 
RADIO SERVICE AND PASS INFORMATION TO THE 

APPROPRIATE AUTHORITIES. 

FOR FURTHER PARTICULARS 
WRITE TO .. . 

The revived State of the Art contest, featured on these 
pages in the July issue, attracted a small band of dedicated 
entrants and the organisers have deemed the revival a 

success. 
The contest ran over 19 July 

to 3 August, the scoring period 
being any 10 days between 
those dates. The object of the 
contest is to promote operation 
on the available VHF/UHF/SHF 
bands with the object of pro- 
moting the more 'difficult' 
scatter techniques, satellite ope- 
ration and UHF/SHF activity. 
Judging by the entries, that aim 
has been fulfilled. 

First place goes to G. Mac- 
Donald, VK2YHZ, with 10 230 
points all gained from 144 MHz 

troposcatter contacts. He will 
receive a 550 open order on 
Radio Despatch, donated by the 
organisers, the NSW VHF & TV 

Group. 
Second place goes to Rod 

Preston, VK4ZRQ, with 8386 
points gained from working 
Oscars 7 and 8, plus 146 and 
432 MHz troposcatter. 

The entries this time contrast 
to previous contests which were 

dominated by 52 MHz meteor 
scatter operation. The Oscars 
were well used and the effort by 
Geoff Campbell, VK2ZQC, is 

worthy of mention. He gained 
1200 points just working Oscar 
8. If Oscar 9 had not met such 
an unfortunate demise earlier 
this year, things would have 
been different, I'm sure. 

Flying the flag on SHF were 
Jeff Pages, VK2BYY and Doug 
Morrison, VK2ZYM who gained 
3050 points with contacts on 
10 GHz (F3 modulation) over 
an 18 km path. 

That's not a bad result, seeing 
as the last time the NSW VHF & 
TV Group attempted to run this 
contest, there were no entries! 
Prior publicity was low key and 
not far in advance, but even so, 
there was one entry from 
Queensland. 

Dates for next year's contest 
are to be announced. 

Predictions change 
The Ionospheric Prediction Service of the Department of 
Science and the Environment has made a few alterations to 
their GRAFEX predictions we publish each month. 

Firstly, some charts now cover the range from 3 MHz to 60 MHz, 

extending the top range from the previous limit of 40 MHz. This 
change has been effected as a result of increased solar activity. 

Secondly, a change in the symbols used on these charts has 

been made. The letter 'B', signifying "propagation possible via E 

and F layers over 90% of days. (Overrides 'F')", has been replaced 

by the letter 'X'. This symbol signifies "complex mixture of modes. 

Expect abnormal propagation." 
The latest preliminary monthly smoothed sunspot figures we 

have to hand at ETI indicate that we may have reached the peak of 

this cycle early this year, contrary to many reports in the technical 

press that we passed it October/November last year. The DX is 

good for a few years yet! 

CITIZENS RADIO EMERGENCY SERVICE TEAMS - AUSTRALIA INC. °. 

SYDNEY DIVISION 

o 

1 

i 
i 

SECRETARY SYDNEY CREST 
P.O. BOX 380. GLADESVILLE. 2111 

_r 
PW SERIES 

£O11FUTEFi L3FMEJE 

ELECThDLYTIL5 
PW Series Capacitors are particularly 
suitable as power source filters for ' 

computers, inverters, high current 
power supplies, high output power 
amplifiers and control equipment. 
Despite their small size, these 
capacitors have exceptionally large 
capacity and are capable of handling 
high ripple currents. Miniaturisation has 
been achieved by the use of new 
electrode foils developed from a 
technique of high magnification etching. 
Construction includes an aluminium can 
which is sealed with a long life, heat 
resistant resin and heavy duty screw - 

terminals for handling the high currents 
involved. Mounting clamps are supplied 
as standard equipment. 

2,900uF To 100,000uF 
16 Volt TO 40 Volt DCW 

Available ex stock all States 

SOANAR ELECTRONICS PTY. LTD. 
A MEMBER OF THE A+RSOANAR ELECTRONICS GROUP 

30 Lesion Road, Box H11I, tile. 3128, Australia. Telex: 32286 

SALES VICTORIA 89-0661 STH AUST 51-6981 WEST AUST 381-9522 

OFFICES NSW 789-6733 QUEENSLAND 52.5421TASMANIA 31-6533 

rt /T E r 
SOANAR 
GROUP 



Tiny, synthesised 2m handheld 
packs a big punch 
It is clear from an examination of the products, and 
their sales success, that when Icom set out to produce 
a product, they do their homework carefully. 

The Icom 1C2A 2m FM 
handheld transceiver is the 
company's first entry into the 
'handheld market'. 

There've been many before 
them - who doesn't remember 
the famous Ken KP2A? (they 
still fetch remarkably high prices 
secondhand). There's been 
plenty of talk on the air and at 
dub meetings about this rig 
since it appeared earlier this 
year. Let's see what Icom have 
packed into a remarkably small 
package. 

First, the size. The rig 
measures 65 mm wide by 
35 mm deep by 16.5 mm high 
(depending on which way you 
hold it!) and weighs a mere 
470 grams, depending on the 
battery pack. Two battery packs 
are available, the BP -5 which 
gives around 2 W output, and 
the BP -6 which gives 5 W out- 
put, according to Icom. 

It has a 400 channel synthe- 
siser, operated by a thumbwheel 

switch, with +/-600 kHz re- 
peater offset switching, and a 
+5 kHz switch (giving '800 

channels'). Duplex/simplex 
switching and hi/lo power 
switching is also provided. 

Standard volume and 
squelch controls are provided 
and there are jacks for an ex- 
ternal speaker and external 
microphone. The antenna con- 
nector is a conventional BNC 
socket. The familiar "rubber 
ducky" antenna is provided with 
the unit. 

I note from the handbook that 
one model of the IC2A (IC2AT) 
has a tone encoder pad on the 
front panel, below the speaker. 
It's not available here, but it's in- 
teresting to note. 

Circuit -wise, the IC2A has a 

PLL 'heart' that provides 72 to 
73.9975 MHz to the transmit 
multiplier stages, and 66.6525 
to 68.65 MHz to the receiver 
1st mixer. Four diode -switched 
crystals provide either simplex, 
+600 kHz, -600 kHz or +5 kHz 

f 

't0 TS9207 

offsets. The thumbwheel 
switches program a divider in 
the PLL feedback chain to select 
10,100 and 1000 kHz frequency 
increments giving 400 channels 
between 144 and 147.995 MHz. 
The modulation is 'true' FM (not 
PM as is common in other 
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schemes) as the PLL VCO is 
modulated directly. 

The receiver has a cascade 
bipolar RF stage before the FET 
1st mixer, followed by IFs at 
10.695 MHz and 455 kHz. A 
single IC incorporates the 2nd 
mixer and conversion oscillator, 
the 455 kHz IF amps, limiter, de- 
tector and noise amp for the 
squelch. The squelch úses four 
transistors and a single IC audio 
stage follows. 

Overall, the unit contains 43 
transistors, three FTTs, five ICs 
and 21 diodes. They sure pack a 
lot in there! 

Receiver performance is 
quoted as 26 dB SINAD at 1 uV, 
less than 0.5 uV for 20 dB quiet- 
ing with a squelch sensitivity of 
0.4 uV. On measurement the 
unit exceeds those specs by 
more than 6 dB and can quite 
happily hear the leakage from 
our HP8654B signal generator 
(below -130 dBm or 0.07 uV)! 
Spurious response rejection is 

quoted as more than 60 dB, 
which it quite happily exceeds, 
and audio power output is given 
as 300 mW. 

The transmitter delivered 
1.8 W on the BP -5 battery pack 
supplied but we had no equip- 
ment to measure the low power 
output Maximum deviation is 
quoted as +/-5 kHz and spuri- 
ous emissions as better than 
60 dB below carrier, but we had 
no way to measure either. 
Frequency stability is given as 
within +/-1.5 kHz and mea- 
sured better than 150 Hz. 

On the air reports with both 
solid and slightly noisy signals 
gave the rig 'good' audio. Using 
a dipole mounted inside our 
Rushcutters Bay offices (a 'not 
good' QTH) I was able to key up 
four local repeaters plus Wol- 
longong. With a little help from 
the ETI-720 VMOS power amp 
(20 W out), the IC2A could just 
about 'talk' as well as it could 
'hear'. 

Operation with the flexible an- 
tenna is handy, but don't expect 
much in the way of perfor- 
mance. Still, I was surprised on 
occasions. 

The inbuilt electret micro- 
phone takes a little practice to 
get things 'right', but once you 
work it out, all goes well. Re- 
ceiver audio is OK for the tiny 
speaker in the rig, remarkable 
when connected to a good ex- 
ternal speaker. 

The unit is supplied with a 
plugpack battery charger for the 
8.4 V battery pack, but charges 
from a 13.8 V supply so you can 
charge from a vehicle battery. 

Overall, the unit is delightfully 
simple to operate but the lack of 
an S -meter is disconcerting. 
The IC2A packs a lot of punch 
for its small size and light weight. 
At $279, one is sorely tempted! 

Our review unit was kindly 
supplied by Vicom, 68 Eastern 
Rd, South Melbourne, Vic 3205. 
(03) 609-6700. 

Roger Harrison VK2ZTB 

152 - November 1980 ETI 



COURIER 
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Now your newsagent can solve yeur urgent parcel problems. 
This TNT Courier Overnight Satchel has just turned available only in Sydney, Newcastle, Wollongong, Gosford 

your friendly newsagent into an air freight depot. For $8.75 and A.C:T.). Just address the satchel and leave it with your 

you can send anything that fits inside to.almost anywhere in newsagent. TNT Courier collect it, air freight it overnight 

Australia. Overnight. You don't have to wrap a thing. The and deliver the next morning. 

bag is tough, waterproof and tear resistant. The TNT Courier Suburban Satchel is for overnight 

You can buy TNT Satchels at most newsagents local deliveries in all mainland capitals (and 

throughout Australia. (At present in N.S.W., they are soon Hobart) for just $5.00. ©© 
TNT Courier Overnight Satchels: Anything, anywhere,overnight. COURIER 

A Speedy Communications product. 'Anything which fits inside the satchel may be sent almost anywhere in Australia. overnight. 
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MAIL CHARGES 
S5 - 59.99 $1.00 
St0 - S24.99 S2.00 
525 - 549.99 S3.00 
S50 - 599.99 54,0" 
5100 or more 

S5.50 All heavy or bulky stems (over 20 kg) sent 
freight on" through carrier, 
Bankcard welcome - by marl, telephone, 
or over the counter. Lg. 

BILL EDGE is now handling a very large 
range of the famous Plessey Foster 
Speakers. These speakers are world 
renowned and we are offering them at a 
very attractive price for a short period 
only - in order to introduce them to 
ETI readers. 

All have an Bohm nominal 
impedance 

WOOFERS MIDRANGE 

ONLY 

$9.95 t )). 
v 

ONLY 

$2995 
C3001.05 1300mm, 12 inch) 
Maximum Power: 501W) RMS 
Resonant F,,queneyt 25 504e) 
Effective Freq. Rangy: lo - 3500111,) 

5100M02(100mm, 4 inch) 
Maximum Power: 30(W) RMS 
Resonant Frequency:500 90144) 
Rated Freq. Range: 1000 - I0000010 

ONLY ONLY 

C250L071250mm, 10 inch t C11OM08(170mm, 59 inch) 
Maximum Powe,: 4011) RMS Maximum Power: 60(W) RMS 
Resonant Frequency: 32 5111,) Resonant Frequency: 205 31(Hr) 
Effective Freq. Range: to - 60001H,) Rated Freq. Range: 600 - 80001110 

ONLY INk 

$8.95 ( 
C100803 (100mm, 4 inch) m 
Maximum Power: 10(W) RMS 
Resonant Frequency: 80 15)11,1 
EMectwe Eero. Range: fa - 1700004) 

C200L09 WOOFER S1 2 OO 
(Not Olustrated) 0,"i 

ONLY 

$1 
C130M06 (135mm, 5'6 inch) 
Maximum Power: 301101 RMS 
Resonant Frequency: 600 901Hr) 
Rated Freq. Range; 1200 - 150001He) 

TWEETERS 
ONLY 

$6 50 
ONLY 2' 

5125mm, 1 inch) 

6l $11.59 
C065405(66mm, 2% inch) 
Maximum Power: 25061 RMS 
Resonant Frequency: 1230 100(11,) 
Rated Free. Range: 3000 - 1500004r) 

002541 
Maximum Power: 301WI RMS 
Resonant Fregtrency: 1300 2401H,) 
Rated Ferro. Range: 2500 -22000111,) 

ONLY ONLY 

$6.95 : 17.°°e) 
C050608 (50mm, 2 inch) 11016512 
Maximum Powers 601101 RMS Maximum Power: 501Wí RMS 
Rated Freq. Range: 3000 - 20001050 Rated Freq, Range: 5000 -40000141 

emtronics 
CITY 8 SHOWROOM: 649 George St, Sydney, NSW. 
(02) 211-0531. 
POSTAL: PO Box 1(21, Haymarket, NSW 2000. Ca- 
ble: Emtron Sydney. 

NEW SUPER RECEIVER 
NRD 515 from JRC 
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$1927 
PLL digital VFO Digital tuning system 24 chan- 

nel frequency memory unit (option) Continuous 
coverage, all mode reception Up.conversion type 
double superheterodyne e Effective pass band tuning 

Electronic tuning and electronic switching All 
solid state Completely modular construction 

Easy to operate, small and rugged Built-in acces- 
sory circuits Operation in combination with the 
NSD 505 transmitter. 

WRITE FOR COLOUR BROCHURE AND SPECS 
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KENWOOD R-1000 
Communications receiver of the year. Digital 
and analog dial, digital clock, automatic 
timer, three selectivity positions and many 
other features. 
We also stock Australia's largest selection of 
scanning receivers. You can listen to air- 
craft, marine, police and other transmis- 
sions. 

Lyg9150 
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csJ! BEARCAT 210 
BEARCAT 220F8 
BEARCAT 250FB 

BEARCAT POCKET SCANNERS 
SX-200 etc. 

WRITE FOR PRICES ANO SPECS 

SHORT WAVE LISTENERS 
PLEASE NOTE 

We stock the largest range of communications re- 
ceivers in Australia -JRC, Kenwood, Yaesu, Grun- 
dig, National Panasonic, Mark, etc. We also stock 
SWL accessories such as antenna tuners for receiv- 
ers, active all band antennas, low noise preselectors, 
active audio filters and many others. 
WRITE FOR OUR VERY LATEST 1981 CATALOGUE 

now 
you can 
breathe 
easier! 
NEGATIVE IONS. 
For more than 20 years Medical 
research has been demonstrating the 
amazing benefits of negative air ions. 
They clear the air of smoke and dust, 
reduce fatigue and increase alertness, 
reduce up to 75% of airborne bacteria 
and much more. 
In natural surroundings they are 
abundant but in stale or polluted air 
they, quickly become depleted. Now 
an inexpensive device to alleviate this 
condition is being manufactured in 
Australia. 
The "Aironic" negative ion generator 
electrically produces safe, natural 
levels of negative ions. Stale odours 
and smoke are removed from the 
room and the air becomes fresh and 
invigorating once more. 

l7- rf 

r 

t'canjg 
NEGATIVE ION GENERATOR 

See your health food shop or 
natural therapist or post coupon to: 

BELLE LUG IERE PTY. LTD. 
SYDNEY: P.O. BOX 216, Lane Cove. 
NSW. 2066. Tel: (02) 428 1334 
MELBOURNE: 5/47 Fitzroy St., 
St. Kilda. Vic. 3182. Tel: (03) 534 7493 
BRISBANE: P.O. BOX 184, 
Toowong. Qld. 4066. Tel: (07) 371 3645 l Home/office model. $85 each. 

nDeluxe wood casing. $95 each. 
Add $2.00 for postage and packing. 
I enclose cheque/money order for 

NAME 

ADDRESS 

POSTCODE 
Bankcard Mail Orders Welcome. 

Expiry Date 

Signature 

U1Jrn LEO =LIE 
Send SAE for further literature on 
negative ions. 
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CiLJftj1review 
The use of tip and sleeve sockets may 

be acceptable in the UK, but most pro- 
fessionals and amateurs in this country 
prefer XLR connectors. This is not a 

trivial point because one of the biggest 
hassles for most rock groups is the ple- 
thora of different plugs, and connectors 
they have to cope with. 

The most significant attribute of this 
amplifier is its sensible weight which 
any professional will quickly appreciate 
when he compares it to the 'lead lined' 
amplifiers he is accustomed to carrying 
around. 

Conclusion 
The Soundout S400 amplifier is a well 

designed, rugged and low weight unit 
with a performance that is better than 
one could reasonably expect for the 
modest price, although at a recommend- 
ed price that works out around $1.7 per 
watt this is not the cheapest profession- 
al amplifier on the market. However, 
price is not necessarily the most im- 
portant factor - the overall weight of 
16 kg is probably a more important con- 
sideration. 

Most professionals would be prepared 
to swallow the small differential in 
price to save having to lug around an 
amplifier with almost twice the weight, 
especially after that late, late show. 
When you add the sensible protection 

MEASURED PERFOPMAHCE OF SOUNDOUT 5400 STEREO AMPLIFIER 

SERIAL N0. 10814 

lsu A n... end A .«mw Ply l,a 

FREQUENCY RESPONSE, 

(-3dB re 1 watt, 0.5V Left 3.5Hr te 130882 

Input to Aux.) 
Right 3.4Hr to 115610 

SENSITIVITY, Left 11211 

(for 1 watt In 82) Aux. 8005 8005 

INPUT IMPEDANCE, Left R1gtt 

Aux. 6.04 7.060 

OUTPUT IMPEDANCE: . -16 milliohme (0 11x8r) 

NOISE 4 MUM LEVELS: 

(re 1 watt into 842) AUX. -70d11(Lin) 82.5de(A) 

(with volume Control set for 1 watt 

output w}th. 

0.50 input (Aux.) 

MAXIMUM OUTPUT PONER AT CLIPPING POINT: 

(IHF -A - 202) 

(20má burst repeated et 500.6. 880 P -P 

interval.) 242 watt% 

Dynamic Headroom 1.6 AS (re 200 watt.) 

TRANSIENT INTE030050LATIOII DISTORTION, 0.16% 

(3.15kHr equale wave and 

15 ker .ín0 wave mixed 4:1) 

HARMONIC DISTORTION: 

(0) 

(8) 

(At rated power 

of 200 watt. into 42 

28.3 volts) 

Left Channel 

Right Channel 

ICI (At rated power 

of 1 watt into 40 

2.81 volts) 

(D) 

Left Channel 

Right Channel 

100h IkHr 6.3kHx 

2nd -61.1 -64.7 -63.4 dB 

3rd -60.6 -58.8 -59.0 dB 

Ith -73.5 -73.2 -75.2 de 

5th - - dB 

THD 0.13 0.13 0.13 % 

1008, 16110 6.3kHr 

2nd -64.0 -74.0 -71.3 dB 

3rd -60.0 -59.3 -59.6 dB 

4th -72.6 -74.3 -71.2 dB 

5th - - - dB 

THD 0.12 0.12 0.11 % 

100140 lk)Rr 6.3kMr 

2nd 64.5 79.9 76.9 dB 

3rd 68.1 75 71.6 dB 

4th 76.1 - - dB 

5th 78.4 79:8 - de 

TED 0.07 0.02 0.034 

100Nr 1611r 6.3811r 

2nd 67.0 81.8 79 dR 

3rd 68.2 68.5 67.5 dB 

4th 79.1 88.8 - dB 

5th 74.2 73.4 - dB 

THD 0.06 0.05 0.04% 
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Stereo Amplifier 
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Louis A. Challis 
a Mea.. PH Lai 

Soundout 
5400 
Stereo Amplifier 

Hum 4 Noise 
One-third octa e 

band analy.i. 
(re 1 watt in 
Bí) 

Auxiliary Input 
(Short 
circuited) 

Date: 10/6/80 

circuits into the equation this amplifier 
can be seen to have more than the 
average number of pluses. 

SOUNDOUT S400 STEREO AMPLIFIER 

Dimensions: 482 mm wide x 145 mm high x 380 mm 

deep 
Weight: 16 kg Price: $680 
Manufactured by: Soundout Laboratories Ltd, 

London UK. 

Absolute copyright in this review and 
accompanying measurements is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with- 
out the express written agreement of the 
Managing Editor. 

Transient overload recovery test (IHF-A-202). 
Top: 1ms/div., bottom: 50 ms/div. Overload of 
10 dB re rated power into 8 ohms, both channels 
driven. Overload duration: 20 ms; repetition 
rate: 512 ms. 
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RIGHT FROM THE: 
MICROPHONES (BEYER/SHURE) 
STANDS/CABLES 
MIXERS (JANDS) 
MXR GRAPHIC EQUALIZERS 
DBX COMPRESSOR/LIMITERS 
CROSSOVER (JANOS) 
POWER AMPS (JANDS) 
JBL SPEAKERS 
'W' BINS 
MID CABINETS 
JBL HORNS 
JBL TWEETERS 

MISCELLANEOUS:- 
CANNONS 
PIEZOS 

GAFF 
DI BOXES 
SESSIONS 

CATCHES/CORNERS 
MUFFIN FANS 
MODIFICATIONS 
RACK/ROAD CASES 
ETC. ETC. 

SALES WIRE 

DROP IN OR GIVE US A CALI! 

BSA CONCERT SYSTEMS 
156 GIVEN TCE. PADDIa6TON 4064 
PHONE (07) 36 6367 

PHILIPS 
HI-FI 
SPEAKER 

KITS 

FREIGHT FREE 
SA, VIC, NSW, NT 
(nearest bus/rail station) 

PHILIPS Eli 4000/1 4 way 100w speakers and 
CIO $459.00 
PHILIPS ETI 4000/2 3 way 100w speakers and 
CIO $350.00 
12112 12" 3 way 40w complete kit veneered box- 
es, lining, CIO speakers $299.00 
14018 Tweeter $12.00 ea. 
16278 Tweeter $13.50 ea. 
161018 Tweeter $16.00 ea. 
5060sq8 Midrange $22.00 ea. 
210sq8 Midrange $32.00 ea. 
2160sq8 Midrange $33.00 ea. 
12650/W8 Woofer 60w $54.00 ea. 
12100íW8 Woofer 40w $55.00 ea. 
12200/W8 Woofer 80w $73.00 ea. 
12250MB Woofer 100w $78.00 ea. 
80652/W8 8" Woofer 50w $26.00 ea. 
70601/W8 7" Woofer 30w $20.00 ea. 
4060/W8 4" Woofer $19.00 ea. 
A0F3000 Crossover $12.00 ea. 
ADF500/4500/8" Crossover $21.00 ea. 
A0F600/4000/8" Crossover $32.50 ea. 
E1í4000/1 $85.00 ea. 
ETI4000/2 $55.00 ea. 

Goods sent at purchaser's risk. Insurance extra 
55.00. 

WORLD IMPORTS 
232 RUNDLE STREET, ADELAIDE, S.A. 

5000. Phone (08) 223-6539. 

Name 

Address 

P/Code 
or debit my Bankcard. 

Signature 

rlI Il LIII r 

ail Order 
KEF 

Drivers 
& Kits 
CERTIFIED MAIL 

DELIVERY THROUGHOUT 
AUSTRALIA 

& NEW ZEALAND 
Bankcard acceptec 

B31139 
Superb 30 x 21cm 
bass driver, with 
solid flat diaphragm 
of unique 
construction, acting 
as a perfect rigid 
piston, to give clean, 
distortion -free bass 
over the frequency 
range 20-1,000Hz. 
The KEF range also 
includes mid range 
and high frequency 
units, with dividing 
networks designed 
to link them Into 
compatible systems. 

theno-can,aomise approach 
t0 uncoloured sound 

For full information ,write to: AUDIOKITS 
PO BOX 553 

LZII 
BROOKVALE NSW 2100 
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one that they use in their 200 watt mono 
amplifier. The result is a classically 
simple design, using one superior de- 
sign of transformer and a simple 
reliable construction which would be 
particularly hard to beat. 

All the electronic components are 
mounted on a single high quality 
printed circuit board which is me- 
chanically fixed to the side of the sub 
chassis, with the filter capacitors braced 
off the base of the sub chassis to provide 
positive and effective support. The unit 
makes use of colour coded wiring har- 
nesses to connect components, sockets 
and fuses to the transformers and rear 
panel connections, which is normal 
practice in professional equipment of 
this type. All adjustable bias controls 
are positioned near the tops of the 
boards, with some wheel type controls 
that don't need a screwdriver. One fuse 
on each chassis is located in a rather 
inaccessible position between the mains 
transformer and one of the filter capaci- 

tors, but this is not a serious drawback 
because it could easily be replaced by 
using a pair of forceps or a finger and 
screwdriver. 

On test 
The objective testing of this unit re- 
vealed performance characteristics 
which were generally good for a pro- 
fessional amplifier but not as good as 
would now be called for by most serious 
or dedicated amateurs. 

The frequency response is impec- 
cable, extending from 3.5 Hz to 115 kHz 
and the sensitivity of 80 millivolts for 
1 watt into eight ohms for each channel 
indicates that 1 volt would be required 
to produce 200 watts output. 

The distortion figures are modest, be- 
ing typically in the range 0.1% to 0.13% 
at any of the test frequencies for 
200 watts input and 0.02% to 0.07% at 
the 1 watt level. Transient intermodu- 
lation distortion is good at less than 
0.16% and the hum and noise levels 

are -82 dB A -weighted and -70 dB un - 
weighted at the 1 watt level. 

At 200 watts the unit has a dynamic 
headroom of only 1.6 dB and hence is a 

genuine 200 watt per channel ampli- 
fier. There are electronic protection 
circuits which the makers say preserve 
the output transistors from destruction 
in the event of open or short circuit con- 
ditions. We tried to disprove this claim 
but did not succeed. 

Subjectively 
The performance of the Soundout S400 
is typical of a high quality professional 
amplifier. It can produce rollicking rock 
and high level classical music into pro- 
fessional speaker systems without 
distress or audible distortion. Whilst 
the transient performance is not as good 
as that of some other amplifiers we have 
tested, we should point out that these 
amplifiers cost much more and do not 
have some of the attributes of the 
Soundout. 

Internal view of the S400 amp. Note the toroidal mains transformers. Electronics for each channel is mounted on a single pc board. 
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S?El\VO 200 # 200 

Soundout S400 stereo amplifier 
Low weight, modest price and effective protection circuits 
make this professional 200 W per channel amplifier an 
attractive item. 

THE PROBLEM with most high 
powered amplifiers for professional use 
is that they weigh too much, have ques- 
tionable reliability and many other less 
obvious deficiencies that only show up 
in the field. 

Like most manufacturers, Soundout 
Laboratories of the UK are aware of 
these problems and they have tackled 
them in a sensible and pragmatic 
manner. The Soundout S400 stereo am- 
plifier is a particularly good example of 
how some of the usual drawbacks can be 
avoided by adopting a good engineering 
approach. 

Design 
The amplifier is designed for mounting 
in a standard 19 inch (48 cm) rack and 
features a brushed satin finish alu- 
minium front escutcheon with two 
lifting handles on either side. The es- 
cutcheon contains two rectangular VU 
méters for the left and right channels, 

with the associated input level controls 
located immediately below. On the 
right hand side of the panel is a large 
illuminated main switch, below which 
is the mains fuse. 

The chassis is an unusual all -welded 
monocoque construction with ventila- 
tion slots along sides and rear and a 
recess at the back which houses the in- 
put and output jacks and the IEC mains 
socket. A separate ventilated steel cover 
screws onto the chassis, making the 
whole structure extraordinarily 
rugged. 

The sockets for input and output are 
all tip and sleeve to standard IEC and 
Post Office dimensions. Each input 
socket is actually a parallel pair of 
sockets to allow parallel feed into other 
equipment and there are two output 
sockets for each channel for multiple 
speaker connections. 

The inside of the unit is a trifle uncon- 
ventional. First of all the mains 

transformers are toroidal types, which 
really reduce the weight problem so 
that the S400 weighs far less than other 
amplifiers in the same power range and 
less even than many rated at half the 
power. 

Another feature that cuts down on 
weight is the heatsínk system, which for 
each channel consists of an L-shaped 
aluminium sub chassis onto which the 
output stage finned heatsinks are di- 
rectly mounted. This results in a far 
more effective power dissipation and a 
consequent overall reduction in weight. 
Each sub chassis is directly attached to 
the main chassis, which further im- 
proves the thermal dissipation 
characteristics and reduces the weight. 

Soundout have exercised a little 
lateral thinking and designed each sub 
chassis so that the same standard 
module is used for both channels. This of 
course keeps the price down, all the 
more so because this module is also the 
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Smogswill get you there 

Do-ityoursdf 
money saving 
maintenance 

1500-1800 

0 

Gregory's S.P. car service and repair 
manuals. 

Gregürys 
will get you there - safely 

B&W DM12 
THE UNOBTRUSIVE 
REVOLUTIONARY 

We could have built something 
smaller, but we were determined to 
build a miniature speaker that rises 
way above the limitations hitherto 
imposed by a small enclosure. In 

particular, we wanted to achieve wider 
response ánd more realistic sound 
levels in the low frequency range. 
We also wanted safe power -handling 
capacity. Thanks to our unique 
resources in computer and laser 
technology and the sheer creativity of 
our design team, DM12 achieves all 
this and more. 

B&W 
LOUDSPEAKERS 

It's certainly small. 
Just 355mm (14 in) high x 220mm 
(83 in) wide x 270mm (10V2 in) 
deep. 
106dB. 
That's the surprising peak sound 
pressure level DM12 produces 
from its 12 litre enclosure. 
Monitor standard. 
Frequency linearity + 2 dB 85 Hz 
to 20kHz. 
APOC-protected. 
B & W's exclusive audio -powered 
overload circuit protects against 
accidental damage or overload. 

For further information see your B &w 
dealer or contact 
Convoy International Pty Ltd 
4 Dowling Street Woolloomooloo NSW 2011 

Telephone (02) 3582088 
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A rallan 
B.siness is not 
written with 
an oh and 

watt. _Eo 
5 TO 

Australian Business means business; 
pure and simple. It exists because 
business in Australia has come of age, 
and there has been no topical quality 
news magazine to report its affairs. Now 
there is. 

Every second Friday, Australian 
Business will report the top business 
stories - for every kind of business at every 
level. The kind of people who need it most 
are the people with the least time to spare. 
We understand that. 

We would like you to become a 
subscriber. For $35 a year you will receive 26 
issues delivered, post free, to any address you 
nominate. $35 is a saving of a few dollars on 
news-stand price and your sub is probably tax 
deductible. 

It could be smart business to fill in the coupon 
right now. 

For a year's subscription to Australian Business at just 
$35, fill in this coupon and post today to: 
Murray Distribution Services Box 4088 GPO SYDNEY 2001. 
Tick box to indicate payment. AMERICAN 
Diners Club American Express º*RE55 I11 
Bankcard Cheque 

Credit Card No. 

Card Expiry Date 

NAME: 

ADDRESS: 

STATE: POSTCODE: 

COMPANY: POSITION: 

SIGNATURE: 
(unsigned orders cannot be accepted) 

Please make cheques payable to: Murray Distribution Services. J596 



01 
kb, 1111 Itreview 
- from page 139. 

manufacturer, should this be required. 
Low noise field effect transistors are 

used in the mixer and BF494 transistors 
in the IF stages. The detector stage is 
followed by a 9 kHz whistle filter which 
provides effective attenuation of the 
beat frequency components between 
distant stations transmitting on ad- 
jacent frequencies. This feature is 
particularly important at night. 

In the lab 
Objective testing proved to be a little 
more complex thán we expected. 
Firstly, the balanced coupling require- 
ments for the input aerial tuning plug 
are a little different from the normal 
75 ohm or dummy aerial configurations 
which have been the basis for our re- 
ceiver testing over the last 25 years. As 
a result of this, some measurements 
may appear to be different from the 
manufacturer's. Audiosound do not pro- 
vide a specification for the dummy 
aerial configuration used in sensitivity 
testing, so we resorted to connecting our 
signal generator directly to the aerial 
terminals. 

With 30% modulation the tuner has a 
1.6 microvolts sensitivity in the sharp 
position and 7.2 microvolts sensitivity 
in the broad position, for a 6 dB signal to 
noise ratio. The corresponding figures 
for a 26 dB signal to noise ratio are 25 
microvolts and 60 microvolts. At 60% 
modulation the 26 dB signal to noise 
ratio is achieved at a 10 microvolts 
sensitivity in the sharp position. 

Intermediate frequency rejection is a 
very satisfactory 53 dB and the image 
rejection is 46 dB. The maximum signal 
level that the tuner can cope with is 52 
millivolts, at which point severe over- 
loading occurs. Signals at or above this 
level would require an attenuator at the 
aerial input. 

The distortion characteristics of the 
unit are quite good, being less than 1% 

Leas .DrMt, W 1 
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AU0I0S0U10 101 - 

AM TUNER 

Simulated AM 

Stereo Circuit 

Shooing pnese 
differences 
between Right 
(upper curve) 
and left 
(lower curve) 
outputs 

Date 17/8/80 

-180 

for 30% modulation and well under 2% 

for 60% modulation. We had some diffi- 
culty in obtaining these figures because 
our signal generator was designed in a 
bygone era when distortions of less than 
5% were regarded as more than ade- 
quate for AM reception. 

The bandwidth in the broad position 
is 12 Hz to 7.6 kHz and in the sharp 
position it is 12 Hz to 2.6 kHz. The notch 
frequency of the whistle filter is 
8.98 kHz, which is near enough to the 
specified 9 kHz. 

The circuitry contains one other un- 
usual feature which is worthy of 
comment. This is the incorporation of a 
simulated stereo output stage. The de- 
signers provide very little information 
apart from five lines in the well presen- 
ted 15 page handbook, which describe 
this circuitry as being "an elegantly de- 
signed, 90° all -pass phase network 
designed by Thiele". This simulated 
stereo stage is apparently intended to 
provide a spatial distribution of the 
monaural AM sound when the output of 
the tuner is fed into a stereo amplifier. 

To the ear 
My subjective evaluation of the tuner 
proved that the manufacturer's state- 
ments and his faith in the quality of AM 
transmission are well founded. On a 
simple A -B comparison test anyone can 
tell the difference between conventional 
ereo receivers and the Audiosound 
AM101 (even in the sharp selectivity 
setting). Obviously that test is too easy. 

A more difficult subjective test was to 
compare the quality of an ABC station 
on AM and FM. Here the extra band- 
width of the FM station gave it the edge, 
but there was not such a significant 
difference as I would have expected be- 
tween the signal to noise ratios. The FM 
stations have signal to noise ratios of 
only about 50 dB (although with effec- 
tive quieting this may approach 60 dB): 

The Audiosound AM101 provided sig- 
nal to noise ratios of better than 46 dB 
in my home during the day and slightly 
less at night when more distant stations 
were received on long distance skip 
propagation. 

The quality of the sound produced by 
the AM101 tuner was particularly good 
and the ability of the aerial to either 
selectively receive or selectively reject 
signals and stations was particularly 
gratifying. Even the simulated stereo 
effect was a success and would generally 
satisfy most listeners. 

AUDIOSOUND AM101 AM TUNER 

Dimensions: 357 mm wide x 108 mm high x 

280 mm deep 
Weight: 4.5 kg Price: $249;+ $38 for 'stereo'. 

Manufactured by: Audiosound. NSW. 

Absolute copyright in this review and 
accompanying measurement is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with- 
out the express written agreement of the 
Managing Editor. 

AUDIOSOUND AM101 AM TUNER 

Tuning Range: 560-1750kHz 

Sensitivity: 

Signal to noise measured at 760kHz. Modulation 30%. 

Signal to noise 
Ratio Sharp 

6dB 1.6uV 

10dB 2.9uV 

20dB 10y0 

26dB 25aV 

at 601 modulation 26dB occurs at lOuV 

IF Rejection: 534111 

lnage: 46dB 

Maximum Signal Input: At 760kHz 52mV 

Distortion: 

301 modulation "Sharp" <1% "Broad" 

Output at set: 30%eiodulation SomV 

Whistle Filter dip frequency: 890Hz 

Audio Bandwith response (-3dB): 

"Broad" 12Hz-7.6kHz "Sharp" 12Hz-2.6kHz 

<21 

Broad 

7.20 

140V 

250 

60uV 
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AM TUNER 
0^ 

Overall Response . 

Upper Curve- _10 
BROAD" 

Lower Curve - 
SHARP" ` 

Input -20 

Frequency 1.110 

Modulation 
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Output 50mv.30 
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BRIAN BAMBACH ELECTRONICS 
THE ELECTRONIC KINGS OF THE HUNTER VALLEY 

QUARTZ -LOCKED 

AUTO RECORD SIZE 
DETECTOR 

RUMBLE BETTER THAN 
68dB 

WOW AND FLUTTER .03 
PERCENT AL_ 

SH4qD OPTONICA 

RP -7100H 
RING REVERSE CHARGES 
FOR OUR SPECIAL 
CHRISTMAS DISCOUNT 
PRICE. 

THE WORLD'S FIRST APLD/DIRECT DRIVE 
Select any track by the touch of a solenoid controlled button. If you wish jump further 

tracks for playing and recording ease. Also has a repeat function. 
NO DEPOSIT FINANCE FOR APPROVED APPLICANTS. 

672 HUNTER STREET, NEWCASTLE, NSW 2300 
Telephone (049) 24-996 

AUDIO DESIGN professional audio products 

sa _ó...1. 
: 

REFERENCE PREAMPLIFIER 
This new class A preamplifier eliminates cartridge interaction common mode and slewing Induced distortions, and provides accurate and extended bass response with 18dB/octave subsonic filtering below 15Hz. Noise reduction unit links and record/ playback/copy facilities for two tape decks are provides. 20Hz- 20KHz±0.25dB(RIAA); <0.01% THD at 1V out (20Hz-20KHz) 10V/I1 phono slewing rate; 90dBA signal/noise below 10mV in 40dB overload margin (20Hz-20KHz) $395 

OM 

-- --- - _---.:..- :.:..- 
OCTAVE BAND GRAPHIC EQUALIZER 
A high slewing rate ultra low noise wide bandwidth design. 20Hz-20KHz±0.25dí3; <0.01% THD at 1V out; 100dBA signal/ noise ±15dB control range (adjacent filters at '/2) $395 

Please contact 

AUDIO DESIGN 
3/7 Harvton Street, Stafford 4053. Phone (07) 356-9191 or 
Sydney 597-3492, Adelaide 272-6606, Perth 322-4606. 

LAudio Das,gn 

I 

4 POWER AMPLIFIERS 
The amplifiers all feature high slewing rates and will drive 8 ohms ±400 load phase angles to full output. Avoidance of out- put coupling zobel networks eliminates frequency response aberrations with reactive loading. 20Hz-20KHz±0.25dB; <0.05% THD at lbD below clipping (typically 0.02% 1 KHz), 
25 Watts/channel into 8 ohms CLASS A $595 50/75 Watts/channel Into 8/4ohms class AB1 $350 100/150 Watts/channel into 8/4ohms class AB1 $550 200/300 Watts/channel Into 8/4ohms class AB1 $750 

...-.,, ......, 
. . 5 -"r-. ,1 - . í . 

.rAlb. -~ ': - 
ACTIVE CROSSOVER UNIT 
This 2/3 way unit features a phase and amplitude coherent class A design. Variable 100HZ-a-1KHz 8Hz-.8KHz crossover fre- quencies. 5V/µs stewing rate; 100dBA signal/noise ratio; <0.01% THD at 1V out; 26dB gain range $395 NEW SUBWOOFER CROSSOVER 18dB/octave; 150Hz nominal $250 

OTHER PRODUCTS INCLUDE compander active cross- over/amplifier combination, moving coil amplifier, disco mixer, 
12 Into 2 microphone mixer, loudspeaker systems, passive 
crossovers. Cross - 
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BAD T.V. 

RECEPTION 
IMPROVE YOUR PICTURES BY 

FITTING AN AMPLIFIER, PLUS A 

GOOD QUALITY CABLE. 

SUCH AS: 
ECRAFT Double Screened Coaxial cable 

2045 3.5 dB loss at 216 Mhz per: 30 M 47c per 

metre. 
2063 2.05 loss at 216 Mhz per: 30 M 1.08 per metre. 

Open -wire feeder 1.5 dB loss at 200 Mhz per 30 M 

70c per metre. 

MAST HEAD AMPLIFIERS 
HILLS Input Output Gain Ratio 

Mh.1 300 300 10 dB 3.1 

Mh.2 300/75 75 20 dB 10.1 

Mh.4 300/75 300/75 25 dB 17.1 

MH.4/10 or 20dB down on Ch's 3-4-5A 
KINGRAY 
MH2O 300 75 20 dB 10.1 

MH2OWN 300 75 20 dB 10.1 

LABGEAR 
6060 75 75 28 dB 25.1 

6059 75 75 

approx. 15 dB down on Ch's 0-6 

ECRAFT Line Amplifiers VHF -UHF. 
Type Outlets Gain per Outlet 
175016 1 16 dB 

275D12 2 12 dB 

375010 3 10 dB 

475010 4 10 dB 

175D25 1 25 dB 

275021 2 21 dB 

375019 3 19 dB 

475019 4 19 dB 

These Amplifiers are suitable for installation of extra 

points in your home. Please phone for prices. 

OUTPUTS 

o 
o .1 

ECRAFT - 4.754.10 ' 
TV FM AMPLIFIER SPLITTER 

lelCiT . 

ELECTROCRAFT LPTY TD 

68 Whiting Street, Artarmon NSW 

Telephone 438-4308 ext. 6 

or 438=3266 ext. 6. 

WE ARE SPECIALISTS 
30 years in the antenna business. 

Hours: 8am to 5pm 
Prices subject to alteration without notice. 

ELECTRONICS r 
MELBOURNE 
Ph (03) 842-3666 

Trading Hours: 10am-6pm Mon to Fri. 

are on the move again 

Due to an incredible increase in 
business, we have been forced to 
look for larger premises. 

Consequently we will soon be 
moving into a new 4,500 sq. ft. air 
conditioned office and factory. 

For our new phone number and 
address, watch this space in next 
months' issue. 

Until then we are open for "BUSI- 
NESS AS USUAL" at the address 
at the bottom of this page. 

:r. 

S-100 VO PORT BOARD 

. 

tillt,111/01 

DUAL SERIAL I/O CARoaFeatures:- dual inde- 
pendently controlled serial ports with UV and 
RS232 outputs and inputs. Nine programmable 
parallel ports, crystal controlled baud rates fully 
buffered and address decoded. Plated through 
holes S. solder resist mask. 
Price: Kit S189. Ass. S225. 

UV EPROM ERASER 

New product range. Model LEE/T 15W tube, 120 
min timer, up to 40 EPROMS will erase in 10/15 
mins. Model MEET 8W tube 120 min timer, up to 
10 EPROMS will erase in 20/30 mins. Model MEE 
Is same as MEE/T but with no timer. All erasers 
are fully assembled and have a safety switch. 
LEE/T S125. MEET 5105. MEE $85. 

1096 Doncaster Rd, Doncaster East, Vlc 3109. 
PO Box 19, Doncaster East, 3109. Telex AA37213. 
DEALER: Canberra -81.5011, Sydney -661.9237. 

Send 66c in stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST). 

DEALER ENQUIRIES WELCOME. 
Prices and specs. subject to change without notice. 

All prices tax free, for retail prices add 15 percent. 

NORTRON ICS. 

AUDIO & DIGITAL 

TAPE HEADS 

t 
I Li 1 

for long life extended response 

Replacement heads for cassette decks, 
reel to reel decks, cartridges and cassette 
recorders. Also professional recorders 
and duplicators. 
Will fit AMPEX, SCULLY, TEAC, ATC, 

GATES, PENTAGON and many more. 
Specification sheet of all Nortronics heads 

available on request. 

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 

. 
.111. 

tiw, . Ss 
ALIGNMENT 

TAPES 

SPLICING 
BLOCKS 

TAPE 
HEAD 

CLEANER 

..,or 

SPLICING TABS 

NORTRONICS audio care products are 

designed to care for and maintain your 
valuable recording equipment. 

SEND TWO 22c STAMPS FOR OUR FREE 

BROCHURE ON THE COMPLETE 
NORTRONICS ACCESSORIES RANGE. 

F.MAC 
INDUSTRIES Pr y. L td. 

2 Bengal Crescent, Mount Waverley, 
Vic. 3149. Ph: (03) 277-9989. 
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ENTER THE 80's NOW WITH 

OflE1flT BOARD 
THE "UNIVERSAL" CIRCUIT BOARD 

lip fir 

v 

BUILD ALMOST. 
ANY CIRCUIT 

AMPLIFIERS 
REGULATED POWER 
SUPPLIES 
LINEAR -IC CIRCUITS 
DIGITAL IC CIRCUITS 
PRE -AMPS, TONE 
CONTROLS 
STANDARD 6 PACK 
UNI-BOARD (41" x 61/2") 
HAS SOME 2,800 HOLES 
SO IT CAN EASILY 
ACCOMMODATE EVEN 
40 PIN IC's 

E"'" 

ECONOMY PLUS! 
UNIBOARD WILL SAVE YOU 
MONEY. 

NO WASTE - SURPLUS 
BOARD CAN BE USED ON 
ANOTHER PROJECT 
USE AGAIN & AGAIN 
LOW COST "BREAD 
BOARDING" 
PROTOTYPE LAYOUTS CAN 
ALSO BE USED FOR YOUR 
"UNI-BOARD" PRODUCTION 
RUN 
BOARD EASILY CUT OR 
TRIMMED TO SUIT THE SIZE 

MANY, MANY MORE! OF YOUR PROJECT. 
PRICE LIST 

UNI-BOARD SINGLE MODULE PACK 
(STANDARD GRADE) $2.20 
UNI-BOARD SINGLE MODULE PACK 
(PROFESSIONAL GRADE - F/GLASS) $2.60 
UNI-BOARD TWIN PACK 
(STANDARD GRADE) $3.20 
UNI-BOARD TWIN PACK. 
(PROFESSIONAL GRADE - F/GLASS) $3.80 
UNI-BOARD SIX PACK 
(STANDARD GRADE) $7.97 
'UNI-BOARD SIX PACK 
(PROFESSIONAL GRADE - F/GLASS) $9.90 

TO: ADVANCED ELECTRONIC SYSTEMS PTY LTD 
3 STANILAND GROVE, ELSTERNWICK 3185 

PLEASE SUPPLY UNI-BOARDS AT $ EA. 
I ALSO ENCLOSE 70c P&P. 

NAME 

ADDRESS 

POSTCODE 

PTY. LTD - 
DEL OUND 

BRISBANE 
NEW PRODUCTS 

TOGGLE SWITCHES 
1. 250V 10A 

4111 
2. AC 1500V 
3. More than 100M 11 at DC 
500V 
4. Less than 50m i2 

5. More than 20,000 times 
F16 -7A S.P.D.T. 0.99 each 
R6-70 D.P.S.T. 1.49 each 
R6 -7E D.P.D.T. 1.76 each 
R6 -7F D.P.D.T.3 position 1.82 xrd' 
each 

TOGGLE AND LEVER 
SWITCHES 
1. 120V 5A & 240V 3A 
2. AC 1000V 
3. More than 100M11 at DC 500V 
4. Less than 50m 11 

5. More than 20,000 times 
R6 -8B S.P.D.T. 0.88 each 
R6 -8C S.P.D.T. 3 position 1.09 
each 
R6 -8E D.P.D.T. 0.99 each 
R6 -8F D.P.D.T. 3 position 1.0£ 
each 

TOGGLE AND LEVER 
SWITCHES 
1. 120V 5A & 240V 3A 
2. AC 1000V 
3. More than 100M R 
at DC 500V 
4. Less than 50m 
5. More than 20000 times 
R6 -8H S.P.D.T. 0.76 each 
R6-81 D.P.D.T. 0.82 each 

PUSHBUTTON SWITCHES 
1. 250V 3A 
2. AC 1500V 
3. More than 100M Rat DC 500V 
4. Less than 50m O 
5. More than 20000 times 
A -push "ON" and push "OFF" 
B -push "ON" 
R7 -3A Push on push off. 0.80 each 
R7 -3B Push on 0.63 each 

A TYPE FUSE HOLDER 
6.4 Id x 30mm 
Net weight: 12.5gr. 
R1 -2A 3AG type 0.40 
each 
R1-2App 3AG approved 
1.50 each 

PLUGS, JACKS AND CLIPS Diamond Type 
Colour 
Lamp 
Net Weight: 16.4gr. 
M, E, S, Multi facet 
bezel red 0.45 each 

1a:101f 

I.C. TEST CLIPS 
Gold plated, 3 models 
14-16, 26-28 and 40 way / 
from 56.00 each 

l' .> 
-r tryt' `r `J 

lI 
LED VU METER 
Power supply 12-15V DC 
Current 40 mA 
Frequency response 20Hz 
to 100 KHz 
Sensitivity 770mV = 0dB 
Rise & Decay Adjust 
1mFD to tOmFD 524.00 
each 

Above shows only part of our huge range, 
customers special requirements our speciality. 

All prices plus tax. Prices and availability subject to 
deliveries, stocks and fluctuations. 

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. 
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panel. At the top left is a selectivity 
control for nominal bandwidths of 30 Hz 
to 9 kHz in the broad position and 30 Hz 
to 2.5 kHz in the narrow band position. 
Below the sensitivity switch is a rotary 
mains on/off switch and to the right of 
this is the sensitivity meter, which has 
five calibration levels with the range 
2.5 to 4.5 marked in black to indicate 
the preferred area of operation. To the 
right of the signal strength meter is the 
gain control and next to this is a vernier 
tuning dial covering the range from 
560 kHz to 1750 kHz. The vernier con- 
trol on the dial provides a simple but 
effective 1.5 to 1 magnification of the 
rotational movement, making accurate 
tuning quite easy. 

At the rear of the tuner are a mains 
lead, a fuse holder, a permanent one 
metre long output signal lead termi- 
nated in two RCA coaxial sockets and a 
balanced, low noise antenna socket for 
which an antenna is separately pro - 

vided. The antenna works on the same 
principle as the simple tuning loop di- 
rectional antenna developed over 50 
years ago for radio direction finding. It 
overcomes someef the limitations of the 
integral ferrite loopstick antenna found 
in virtually all tuner and tuner/ 
amplifier units manufactured today. Its 
major advantages are a better signal 
strength capture radio, general freedom 
from electrostatic field induction and 
the fact that the loop can be made 
smaller or larger as a means of con- 
trolling the pickup level to suit any 
given situation. 

The antenna is cleverly designed in 
the form of a simple figure eight cable 
with the outer ends electrically con- 
nected. By opening out the gap between 
the ends of the leads it is possible to 
create any size loop within the limita- 
tions of the length of antenna cable 
supplied. The box even contains a 
number of drawing pins with which the 

OZ. 

cable can be fixed to the wall or furni- 
ture and precise instructions on its 
installation and optimisation. Con- 
ceptually the idea is novel, although we 
doubt whether many people will find it 
aesthetically appealing. 

The external aerial ís supplemented 
by an input filter trap -tuned to 455 kHz 
and connected directly to the rear of the 
aerial socket inside the tuner. The 
appearance of this filter unit is a little 
ungainly but it performs its task very 
well and we were unable to fault it. 

The main circuitry is neatly laid out 
on a quality printed circuit board and 
has the professional appearance of the 
other Audiosound products that we 
have previously reviewed. The circuitry 
is simple, featuring a two -gang tuning 
capacitor with oscillator and mixer 
stage (no RF stage), three very carefully 
designed intermediate frequency stages 
and sufficient space for servicing and 
alignment by either the owner or the 

-to page 143. 
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6,,.... ....1d1 review 

Audiosound AM1O1 i tuner 
Designed in Australia to suit the unusually wide band- 
widths of our AM broadcast stations, this tuner was much 
appreciated by our reviewer, Louis Challis. 

BROAD SHARP / SELECTIVITY GAIN 

OFF ON 

MAINS 

AUOIOSOUND AM 101 wIDE BAND AM TUNER 

IN THE LAST few months Australia's 
capital cities have seen the introduction 
of a number of new FM stations. In 
Sydney for example there are almost 
twice as many as there were at the be- 
ginning of the year. This is good news 
for people with FM tuners and receivers 
who are able to appreciate the medium, 
but it further emphasises AM's status 
as broadcasting's ̀ Cinderella'. 

AM transmissions in this country 
have bandwidths of up to 15 kHz, much 
wider than in most countries of the 
world. Equally important, the quality of 
most AM broadcast studios is excellent - the majority of those that I have 
observed are vastly superior both 
acoustically and architecturally to the 
new breed of FM studios being built 
right now. 

The second class status of AM has 
come about largely because the over- 
seas manufacturers, who produce most 
of our receiving equipment, design 

1300 
1600 
1700 

tuners and receivers to meet the tech- 
nical performance requirements of the 
world's less fortunate countries, where 
the airwaves are truly crowded with 
stations and the maximum practical 
bandwidth is invariably more restricted 
than it is here. 

So the majority of Australians are 
tricked into believing that the quality of 
sound being transmitted by our AM 
stations is vastly inferior to what is 
produced by the FM stations and that 
consequently we must have FM if we 
want to listen to high quality 
transmissions. 

AM broadcasting does suffer from 
some limitations, notably its suscep- 
tibility to electrical interference and the 
tendency of some of the newer and less 
august stations to use an unreasonable 
degree of peak compression (to get the 
maximum signal to noise ratio on rock 
and pop music). However the ABC and 
some other stations still produce ex- 

11001000 BOO 11 \0111111/// e/ao 

7001400 \\`\ , / jeoo 

AudbundAv 

cellent programmes with sound quality 
rivalling that of the best FM stations 
and radiated power levels which all but 
swamp out electrical interference. 

Audiosound and a few other equip- 
ment manufacturers have realised this 
problem and have responded to the 
market requirements. Or maybe they 
have read my continuing complaints 
and criticism of imported tuners in this 
magazine! 

Design 
The AM101 is a neatly designed free 
standing or stacking type unit with a 
black anodised front escutcheon with 
white stencilled lettering, framed at top 
and bottom by strips of aluminium 
moulding. The sides of the unit are wood 
veneered particle board and the venti- 
lated metal top has a simulated wood 
grain finish. 

There are only four controls and a 
signal strength meter on the front 
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Eightofthelead..' 
tape deck manufactures talk 
fi about TDKcassettes. about 

1, 

A I WA 
William Lam 

Product Manager 
Aiwa Australia Pty. Limited 

"We recommend TDK 
cassettes as they compliment the 
fine bias adjustment that all 
current model AIWA tape decks 
are equipped with, enabling 
optimum recording results." 

-- 
I 

:: % :A ti.<: ,+t?f._ 

OPTONICA 
Geoff J. Muir 

Marketing Manager - Audio 
Sharp Corporation of Australia Pty. Ltd. 

"We at Sharp believe 
that TDK tapes add to the 
performance of our tape decks; 
you should have this 
improvement also." 

1 

KENWOOD HI -Fl 

Reg. J. Hall 
National Sales Manager 

Trio-Kenwood (Australia) Pty. Ltd. 

"TDK tape is consistently 
accurate in quality reproduction, 
to the degree of being classified 
by Kenwood as our reference 
standard. 

Jr\ 

PIONEER' 
Graham Ham 
Products Manager Hi -Fi 

Pioneer Electronics Australia Pty. Ltd. 

"Pioneer and TDK engineers 
constantly work to set new 
standards of tape performance - 
and TDK delivers the wide 
frequency response typical of 
Pioneer decks." 

For trade enquiries contact 

-TDK®, 
I 

TDK (AUSTRALIA) PTY. LTD. I ^^4' 

4 Dowling Street, Woolloomooloo, NSW 2011 ao.c 
Phone: (02) 3581877 Telex: AA 70174 ; 

Note: Any person practising tape recording should observe the provisions of the Copyright Act 196A. 

MP - 

led Fawle 
Managing Director 

Marantz (Australia) Pty. Limited 

"The combination of Marantz 
two -speed cassette decks and 
TDK tape provides a new 
dimension in home recordings 
comparable to professional 
performance standards." 

S 
Geoff Brown 

Marketing Director 
Vanfi (Australia) Pty. Ltd. 

"We have had a long and 
close association with TDK, 
commencing when we first 
introduced our cassette decks 
in 1972 and have always 
recommended TDK cassettes." 

Áfib 
Nakamichi 
Geoff Matthews 

Marketing Director 
Convoy International Pty. Ltd. 

"We recommend TDK for 
Nakamichi cassette decks for 
two reasons. The first, for sonic 
performance and second, for the 
precision engineered, high 
stability cassette housing." 

YAMAHA 
John R. Fahey 

Marketing Manager- Audio 
Rose Music Pty. Ltd. 

"When you put a five year 
warranty on the deck and a 
lifetime guarantee on the heads, 
you encourage the purchaser to 
use the best tape available... and 
that means TDK." 

Write or phone for your FREE copy of 1.he 1 

new revised 'Guide to better recording". 

Name 

Address 

J 
TDK8073 
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Unlike brand X, the "Executive Monitor" has been 
designed to handle the whole content of the incredibly precise direct 
cut recordings, not just stand around on one leg and bounce around 
what is left. 

Unlike brand Y, the "Executive Monitor" is anything 
but a speaker kit mercilessly put together from a box of bits and 
pieces. 

And unlike brand Z, which is imported, the "Exective 
Monitor" has a price indicative of high quality and performance, not 
just a large mark-up by the importer. 

The "Executive Monitor" will delight you with its 
performance, its looks, its finish and its 5 year warranty. 

Chadwick take tremendous pride in their "Executive" 
range of speakers: "Executive Monitor" ($990 a pair), "Executive 12" 
($499 a pair) and "Executive 10" ($449). 

Years from now you will wonder why a Chadwick 
speaker wasn't your first choice. For more information phone 
Chadwick today on (02) 647 1103. 

Chadwick Audio Furnishings Pty. Ltd. 

GM + ASSOC/Eti/ I 1 /80 

PHILIPS LOUDSPEAKERS 
PROFESSIONALLY DESIGNED SPEAKER KITS 

y, If you are in the market for a $2000 set of 
speakers with only a few hundred 
dollars in your pocket, we could have 
just what you want. The ETI 4000 Series 
Speakers - using Philips Drivers - 
compare very favourably with speakers 
costing twice to three times as much. If 
you are on a really tight budget you 
could consider the Philips AD12K12 kit -a 70 watts r.m.s. per channel 12" 
3 -way system - which you assemble 
completely in about 2 hours. A steal at 
under $300 per pair. You can buy all 
components with or without boxes, any 
way you like. We have both the ETI 
4000-I and II on display, as well as other 
Philips Kits. Come in for an audition, or 
write for further information. 

northpoint 

loo Miller922-778 St0., North Sydney. 

vAlWAGNER 
ELECTRONICS 
SALES & SERVICE 

305 
Ph 798-9147.Liverpool 

Rd, Ashfield. 
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- from page 120 

High fidelity 
In 1976 Siliconix published a circuit for 
a high quality 40 W amplifier using 
VMOS devices, but each half of the out- 
put stage required three VMP12 (now 
designated 2N6658), 90 V TO -3 devices 
in parallel. Thus, twelve of the devices 
were required in a stereo amplifier 
providing 40 W per channel. Rather 
cumbersome - and costly. However, 
distortion at the mid -frequency range 
was only about 0.04% at the 40 W level 
and about 0.025% at the 1 W level. Only 
22 dB of feedback was needed to obtain 
a response flat to 4 MHz and the slew 
rate was 100V/µs! 

One of the advantages claimed for 
VMOS amplifiers is the lack of transi- 
ent intermodulation (TIM), because the 
power bandwidth exceeds the small 
signal bandwidth. For any frequency 
below 500 kHz, the amplifier simply 
overloads before TIM appears. 

Taking things a step further, the cir- 
cuit in Figure 18 is a simple power 
amplifier first published in the Hitachi 
MOSFET application notes. The 
2SK133 and 2SJ48 have an on - 
resistance of roughly two ohms, so that 
at 7 A peak output current you can ex- 
pect a voltage drop of about 14 V across 
each device. With the power supply vol- 
tages shown the circuit is capable of 
around 50 W. 

Transistors Ql and Q2 form an input 
differential pair that compares the in- 
put signal with the output signal of the 
amplifier. The difference between these 
two signal voltages is fed to a second 
differential pair, Q4 and Q5. This en- 
sures that the open -loop voltage gain of 
the amplifier is high and allows a fairly 
high feedback factor when negative 
feedback is applied. A relatively large 
amount of negative feedback is essen- 
tial when using MOSFETs like this in 
audio amplifiers to linearise the 
MOSFETcharacteristics which have,on 
average, 10 times the distortion of a 

typical bipolar transistor of similar 
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Figure 18. Circuit of a 50 W hi-fi amplifier from the 
quite good but dependent on the driver transistors. 

power capabilities. 
The transistors forming the driver 

stage, Q3 and Q5, have been specially 
designed by Hitachi to drive MOSFETs. 
They're superb devices, having a Vceoof 
100 V and a typical gain (hFE) of around 
500. With these transistors the distor- 
tion characteristics shown in Figure 19 
can be expected. Unfortunately, these 
transistors are not available in 
Australia at the present time and 
substituting alternative available 
transistors degrades performance con- 
siderably. A BD139/BD140 comple- 
mentary pair for instance, with typical 
hFE of around 50, is not capable of pro- 
viding the necessary open -loop gain, 
especially at high frequencies. An ex- 
perimental circuit we built with 
BC177s and BD139BD140s gave less 
than 0.02% at 1 kHz at full power, 
rising to as much as 0.1% or more at 
20 kHz. So, MOSFETs with all of their 
advantages have disadvantages too - 
mainly due to the fact that the forward 
transconductance is only a fraction of 
that of a good bipolar transistor. 

., 

)5 

RL -8 
vcc-+f-50v 
Ming current 

ohm 

. 100 mA 

01 - t= 100 kHz lb 
50 kHz 

kHz 
\ 

------_,...../2o 1.---...,----+ 

05 

re 
0 5 1.0 2 5 10 20 

OUTPUT POWER (Po, watts) 

50 100 Figure 19. Distortion characteris- 
tics of the circuit in Figure 18. 

co 

+T 100, 

Hitachi MOSFET application notes. Performance is 

In order to design an extremely high 
quality amplifier employing MOS- 
FETs, we are really faced with a new set 
of problems to solve, but with the 
promise of performance that makes it 
worthwhile. Such a design is coming off 
our drawing board as you read this. 
Don't miss it! (This section on Figure 18 
inserted by David Tilbrook ... Ed.). 

DO YOU WORK IN ELECTRONICS 

BUT PREFER IT AS A HOBBY ? Cp . ,r 

$frt . 

WANT TO GET PAID TO 
PURSUE THAT HOBBY ? 

Then we'd like to speak to you. We're 
looking for someone to join our project 
design team here át ETI. If you think 
you have the ability to design projects 
like you've never seen in ETI then write 
or phone us now. Age and qualifica- 
tions are of secondary importance to 
ability and experience. Pay and work- 
ing conditions are comparable to or 
better than generally found in the 
industry. 

Phone, or write to: 
Roger Harrison, Editor ETI 
15 Boundary St 
Rushcutters Bay NSW 2011 
(02)33-4282. 
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JUST WRAP'"WIRE WRAPPIRG 
TOOL 

WHY CUT? WHY STRIP? WHY SLIT? 
WHY NOT JUST WRAP? 

JW-1-B ' BLUE WIRE 
JW-1-W WHITE WIRE 
JW-1-Y YELLOW WIRE 
JW-1-R RED WIRE 

JUST WRAP REPLACEMEnT ROLLS 
R-JW-B BLUE WIRE 50 ft. Roll 
R-JW-W WHITE WIRE 50 ft. Roll 
R-JW-Y YELLOW WIRE 50 ft. Roll 
R-JW-R RED WIRE 50 ft. Roll 

URWRAP TOOL FOR JUST WRAP 
I JUW-1 I UNWRAPPING TOOL 

JUST WRAP HIT 

JWK-6 
1 JUST WRAP KIT 

"HOBBY" WIRE WRAPPIRG 
TOOL BATTERY POWERED 

BW-26301 FOR AWG 26-30 
Use "C" size NICAD Batteries, not included. Bits 
not included. 

BT -30 

BT -2628 
BIT FOR AWG 30 

BIT FOR AWG 26-28 

HOBBY WRAP TOOLS 

WSU-30 REGULAR WRAP 
WSU-30M MODIFIED WRAP 

tiR I COR P 
Cutters have a new patented 

shearing action 
Very thin profile 
Low operator fatigue 

- - Low cost 
Long life 

NEW.:: 

TRI-COLOR DISPEIISER 
WD-30-TRI 1 TRI-COLOR DISPENSER I 

R-30-TRI 
1 

REPLACEMENT ROLLS 

WIRE DISPERSER 
WD -30-B BLUE WIRE 
WD -30-Y YELLOW WIRE 
WD -30-W WHITE WIRE 
WD -30-R RED WIRE 

DISPERSER REPLACEMEOT ROLLS 
R 30B-0050 30-AWG BLUE 50 FT ROLL 
R -30Y-0050 30-AWG YELLOW SOFT.ROLL 
R -30W-0050 30-AWG WHITE 50 FT. ROLL 
R -30R-0050 30-AWG RED 50 FT ROLL 

aYNARPENNWAIr 

-O 

" 

CM -400 

CM -300 

1 P 
t 

. r 

' I ),i 

PRB-I DIGITAL LOGIC PROBE 

DC to > 50 MNT Automatic threshold 
10 N.c. pulse rspcne r ...Sing 

120 x !! knp.d.nc a Compatible Mina. logic 
Aulomade Dutee "....9 tenet.. 4-15 VDC 

Rang 
to 50 M..0. .intended 1019-25 VOC 

t .Sc ...elfin with optional PA -1 adapter o5o,na p memo,/ Supply O.Y.P, to o 70 VOC 
Open circuit detection No ew.Sches/no celebration 

PR8.1 I DIGITAL LOGIC PROBE J 
PROTOTYPE BOARD IM -I00 
TERMINALS 1,020 TEST POINTS 188 separate 5 
point terminals, plus 2 horizontal bus lines of 40 com- 
mon test points each 
SIZE 6W "Wide, 5- Long. 

I CM -1001 MODULAR PROTOTYPE BOARD 
I 

PROTOTYPE BOARD CM -200 
TERMINALS 630 TEST POINTS 94 separate 5 point 
terminals, plus 4 bus lines of 40 common test points 
each. SIZE 6' Wide, 3th- Long, 

I CM -200( MODULAR PROTOTYPE BOARD I 

PROTOTYPE BOARD Cm -300,C111400 
CM -300 and CM -400 have two separated rows of five 
interconnected contacts each. Each pin of a DIP In- 
serted in the strip will have four additional tie -points 
per pin to insert Connecting wires. They accept leads 
and components up to .032 in. diameter. Intercon- 
nections are readily made with RW-50 Jumper Wire. 
All contact sockets are on a .100 in. square grid 
(1K. in. wide). 

CM -300 MODULAR PROTOTYPE BOARD 
CM -400 MODULAR PROTOTYPE BOARD 

MODULAR BUS STRIP 
CM -500 is a bus strip to be used In conjunction with 
CM -300 and CM -400 for distribution of power and 
common signed lines. Two separate rows of Common 
terminals, grouped into clusters of five. All Contact 
sockets are on a .100 in. square grid. 

I CM -500 I MODULAR BUS STRIP I 

ia 

CM -500 

DIP IC IFISERTIOR TOOLS 
WITH Pin STRAIGHTIIER 
Narrow profile. Pin straightener 
built into tool. Automatic ejector. 

INS -1416 14-16 PIN 
DIP/IC INSERTER 

moS,CMOS -SAFE 
STRAIGHTEN PINS RFLEASF PICK UP INSERT GROUND STRAP NOT INCLUDED 

MOS-1416 14-16 PIN, MOS 
CMOS SAFE INSERTER 

24-28 PIN MOS MOS 2428 CMOS SAFE INSERTER 

36-40 Pin CMOS -SAFE- 
I IRSERTIOn TOOL 

Aligns bent out pins. Includes terminal lug for at- 
tachment of ground strap. 

GROUND STRAP NOT INCLUDED 

MOS-40 36-40 PIN CMOS SAFE 
INSERTION TOOL L DIP IC EXTRACTOR TOOL 

Extracts all LSI, MSI and SSI devices of from 8 to 
24 pins. 

EX -1 I EXTRACTOR TOOL 

24-40 CMOS-SAFE EXTRACTOR TOOL 

Removes 24-40 pin IC's, .600" centers. C-MOS safe. 
Includes terminal lug for attachment of ground strap. 

GROUND STRAP NOT INCLUDED 

I EX -2 I CMOS SAFE EXTRACTOR TOOL I 

AMPEC ELECTRONICS PTY. LTD. 1 Wellington Street, Rozelle, 2039. Tel. (02) 818-1166. Available from: NSW David Reid Electronics, 29-6601. Radio 
Despatch Service, 211-0191. Electronics (Distributors), 636-6052. Martin De Launay, 29-5834. Applied Technology, 487-2711. Vic. Radio Parts, 329-7888. 
Stewart Electronics, 534-3733. Ellistronics, 602-3282. Davred Electronics, 602-4673. Old. L.E. Boughen, 36-1277. N.S. Electronics, 36-5061. W. Aust. 
Reserve Electronics, 275-2377. Taimac Electronics, 328-1988. 
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YOU'LL LOVE OUR A.S.S. 
(After Sales Service) 

ON ALL OUR LIGHT AND 

SOUND GEAR. 

OUT NOW 
INFINITY PANELS 
All shapes and sizes made to order - all new 
original designs. Ideal for discos and displays. 

SATURN 4 CHASERS 
The latest sound activated 
light chaser - Energy Authority 
approved. (Approval No. N/1385). 4 x 1000W per 
channel plus Snakelight connection. 

FRUNT P.A. GEAR 
12 into 2 mixers - 16 into 4 coming 

soon. All professional gear. Also a 
large range of guitar amps and P.A. mixer 
amplifiers. 

SOUNDOUT DISCO GEAR 

SOIJtVOOUT 
^ ilirii 

57£R£O 200.200 

New range of units including Panther and 
Leopard. 

ALSO OUR OLD FAVOURITES 
Strobes, Mirrorballs (round and oval), effects pro- 
jectors and accessories (including the Dynag- 
raph), Snakelights, illuminated dance floors, 
turntables, pyrotechnics, bubble machines and 
accessories. 
Brochures and price list on request. 
Mail Orders accepted. 

CASH -MORE 
Enterprises Inc. Pty. Ltd. 

Offices and Showroom 
356 Liverpool Road, Ashfield, NSW 2131. 

Phone: (02) 797-7022, 798-5647. 

SALES - HIRE - A.S.S. 
Also Sound Stage Studio for TV commercials and 

full band facilities. 

B&W 801 
TO CREATE OUR 
SERIES 801 
WE BROKE THE RULES 

With the B &W 801, the design brief was 
brief. In fact, the required performance 
was summarised in just four telling 
words; full professional monitor 
requirements. 
To qualify as a monitor by B & W 
standards, a system must have linear 
free -field amplitude response from 
30Hz to 20kHz, with minimal deviation 
horizontally and vertically. It must be 
free from dístortíon and colouration 
and have an audio -powered overload 
circuit to protect against accidental 
damage or overload. 
This is the Series 80 concept in a 
nutshell. 

B&W 
LOUDSPEAKERS 

For further Information see your B & W 

dealer or contact 
Convoy International Pty Ltd 

4 Dowling Street 
Woolloomooloo NSW 2011 

Telephone (02) 3582088 
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HERE'S VALUE ! 

Q 

uü "ITR`)nlitnAlilili 

VIDEO PLUS II FOR AIM, SYM 
Programmable display of up to 136 x 30; MC6845 
supports hardware scrolling, programmable cursor, 
light pen, reverse video, ACIA; keyboard interface; 
full software on 2716. $315.00 A&T. 
DRAM PLUS 16K expansion to 32K, 16K EPROM 
space, EPROM programmer, 50 x 20 mm WIW area, 
S/W on cassette. $353.00 A&T. PROTO PLUS 11 1K 
add. decode, data buffers. $64.00 A&T. MOTHER 
PLUS II buffered and decoded. 5 additional boards. 
$108.00 A&T. CARD CAGE PLUS compatible with 
Mplus anod. aluminium. 528.00. MUSIC SYNTH- 
ESIZER lour voices; MA filter and amp $55.00 A&T. 
Music Synthesizer S/W for AIM or SYM on cassette. 
$25.00 

energy 
CONTROL_ 

PO BOX 6502, GOODNA 4300 
PHONE (07) 288-2757 

Prices subject to change without notice. 

SAE to, 
Datasheet 

SYDNEY OPERA HOUSE 
ELECTRONICS TECHNICIAN, Grade III 

Position No. S 311 
SALARY: 
$14,470 range $14,781. 
QUALIFICATIONS: 
Essential - Several years practical experi- 
ence In operation and maintenance of pro- 
fessional electronic equipment. Possession 
of Electronics and Communications Certifi- 
cate, Television Operators Certificate or 
equivalent. 
Applicants should have a thorough know- 
ledge of electronic circuits together with an 
understanding of electronics systems. An 
ability to construct electronic projects and 
work with colour -coded components Is re- 
quired. 
Desirable- Experience working with Tele- 
vision Audio Systems. 
DUTIES: 
The successful applicant will be required to 
maintain to specification a wide range of au- 
dio, video and digital electronic equipment, 
sometimes under operational conditions. 
CONDITIONS: 
40 hours per week. Non -continuous shift 
work may be required for which appropriate 
allowances will be paid. Four weeks annual 
leave, Superannuation benefits (subject to 
certain conditions). 
INQUIRIES: 
(02) 20588 ext. 271 (M r. G. Wilson) or ext. 296 
(Mr. R. Hill). 

Application forms may be obtained by phon- 
ing the Employment Officer, Sydney Opera 
House on (02) 20588 and are to be returned 
to this office by 14th November, 1980. 

TOP PtlOJECTS 
FROM RECTRONCS MOW Rr6iNRONAL 

WLUSE5 PRICE53' 

Over 20 of our top projects for the 
princely sum of $3 ! A collection of 
some of the 'Best from ETI' projects, 
including: The Induction Balance Metal 
Detector; Accentuated Beat Metronome; 
Marine Gas Alarm; Shutter Speed Timer; 
CB Power Supply; Ultrasonic Switch; 
Photo Strobe; House Alarm & many 
more I How do you get it I 

Send $3.00, plus 65 cents post and 
handling, for your copy to: 
ETI, Subscriptions Department 
3rd Floor, 15 Boundary St, 
Rushcutters Bay NSW 2011 

N11 

- 
N11 

MANUFACTURERS OF LIGHTING CONTROL SYSTEMS 
Office: 4 Weldon St., Burwood. 2134 N.S.W. 

Tel. (02) 74 8905 

NN 

HERE NOW! Saturn 4 Chasers S Snakelights.... 
The most portable, economical and adaptable low priced lighting system ever invented, a must for clubs, displays, windows and dance venues. 
Connected to the 'STARCHASER" controller, an amazing sequence is produced all within a tube. 
Up to 300 metres of scintillating, pulsating chase. 
No complicated connections, bend it, shape it, take it anywhere, anytime.CEach snakelight is 10 metres long).12 different colours available. 

The price will amaze you. 
Find out more - now! 

,0.4t DISTRIBUTOR AND TRADE ENQUIRIES WELCOME 
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,..,.,- TI Programmable 58C 
Here's a programmable calculator that offers 

more power, flexibility and capability and fea- 
tures TI's exclusive Solid State Software. With 
Master Library module with 25 programmes in 
math, statistics, and finance you can choose 

from 12 optional libraries. You can also prog- 
ramme the TI programmable 58C right from the 

keyboard. TI's Constant Memory feature retains dato 
or programme information even when the calculator is 

turned off. 
It has up to 480 programme steps or 60 memories with 4 

types of display testing with independent test or "t" register and 
10 additional test registers. 
Over 170 functions and operations in scientific, engineering, and statistical 
fields. Complete editing and error correction capabilities with single-step and 
back -step keys. 
The TI Programmable 58C gives hard copy when used with the PC -100C 
thermal printer/plotter. 

The T.I. 
Programmable 59 

B2ai9 s 

®- 4152 PC 100C printer. Optional solid 

A revolutionary new personal prog- 
rammable calculator. 960 prog- L' 
ramme steps or 100 memories. 
Master library module plug in fea- 
ture. 25 different programmes in 
key areas. Four types of display 
up to 10 additional test registers. 
72 useful labels. Up to 6 levels 
of sub routines. Complete prog- 
ramme editing. Operates with PC -110C 
state software libraries. 

The PC -110C printer plotter turns Our programmable 

$276 99 +TAX 
T.I.58C or 11.59 into a high speed quiet printer Savingcalculator that prints; lists and traces your 

= $318.54 programme. 

TEXAS INSTRUMENTS 32.66 INCORPORATE 

f 
, ._... 

$122.99 + TAX = $141.44 

llllllllll/NlllIIINIIINP 
,._,.._.. Save 

Over 

S198.99 
+ TAX 

= S228.84 

SILIC®N 
D 

'_ 
ADELAIDE: 170 Stud St, Adelaide. 
Telephone (08) 51 4080 
BRISBANE: 22 Ross St, Newstead. 
Telephone (07) 52 1339 
MELBOURNE: 208 Whitehorse Rd, Blackburn. 
Telephone (03) 877 5311 

PERTH: Unit 1, 25 Brisbane St, East Perth. 
Telephone (09) 328 8091 

SYDNEY: 23 Chandos St, St. Leonards. 
Telephone (02) 439 2965 

NOTE: Offer closes 24th December, 1980 
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SIR 

Where readers can advertise 
For Sale/Wanted/Swap/join. 

We'll publish up to 24 words (maximum) totally tree 
of charge for you, your club or your association. Copy 
must be with us by the 1st of the month preceding the 
month of issue. Please - please - print or type 
adverts clearly, otherwise it may not turn out as you 
intended! Every effort will be made to publish all 
adverts received however, no responsibility for so 
doing is accepted or implied. Private adverts only will 
be accepted. We reserve the right to refuse adverts 
considered unsuitable. 

Conditions: Name and address plus phone 
number (if required) must be included within the 24 
words. Reasonable abbreviations, such as 25 W RMS 
or 240 Vac, count as one word. Adverts must relate to 
electronics, audio, communications, computing etc - 
general adverts cannot be accepted. 
Send your advert to: 
ETI Mini -Mart, Modern Magazines 
15 Boundary St, 
Rushcutters Bay NSW 2011 

AUDIO 

FOR SALE: Two Byer transcription turntables, no 
tone arms, the lot 5100 o.n.o. Write to R. Saunders, 
P.O. Box 54, Adamstown, NSW 2289. 

COLLECTORS: I have for sale one Tandberg 
Model 6 reel to reel tape recorder (valve), including 
service manual. Phone Paul (042) 61-5451. 

SPEAKER Systems to your specs. 6" auto sys- 
tems to 16" thumpers. Top quality finish. Contact 
Andrew Hutchison, 10 Janner Street, Bargara, Old 
4670. Phone (071) 79-2430. 

FOR SALE: Phase Linear amplifier 400 series 200 
Wrms mounted in fan cooled power rack. Cannon 
connections completely overhauled suit disco 
work $650 o.n.o. Phone (03) 88-1795. 

TECHNICS SL -10 TURNTABLE, with moving coil 
cartridge and pre- pre amp, like new, 5375. Denon 
103 cartridge, new $80. Phone Tim (02) 888-2622. 

COMMUNICATIONS 

Kenwood TR 7625 2M transceiver, as new 5300. 
Astro 200 HF transceiver, good condition 5500. R. 
Hunter, 67 Wilks St, Cairns, Qld 4870. Phone (070) 
54-2385. 

SELL: 50m long wire shortwave antenna, 5360. 
Complete with Realistic DX300 receiver, 10kHz - 
30MHz AM/SSB; new condition, packing. Wayne 
Wolfgang, "Pendennis", Denman, NSW 2328. 
Phone (065) 47-2330. 

FOR SALE: Transceiver. IC22 with an assortment 
of crystals. $120. Phil Wait, ETI. (02) 33-4282. 

SALE: Power supply 13.8Vdc 10A peak $90. Tele- 
printer Model 15 recently overhauled 550. 115Vac 
transformer suit above $20. Loop supply for Tele- 
printer 520. Phone Craig (02) 74-0316 a.h. 

SHORTWAVE listeners and DXers: Join Aus- 
tralia's national "Southern Cross DX Club". 
Details for 220 stamp from Grantley Williams, 19 
Wicklow Av, Athelstone, SA 5076. 

SELL: Erlang meter model ECU] 144/2 as new. 
Range 1 max 10mA. Range 2 max-50mA. 6" square 
face. Can be converted. Suitable most hobbyists. 
Best offer secures. CB Clarion raider 18th Trans- 
ceiver. Complete with mike in good condition. 
Best offer. Brynley Bennett (07) 208-1860. 

COLLINS R391/URR receiver in very good con- 
dition with some spare valves 5500. Also 
instruction manual. John Bies, 38 Carbine St, 
Kerang, Vic 3579. 

AUSTRALIAN Radio DX club for shortwave, 
mediumwave DXers. For a sample copy send one 
50c stamp to P.O. Box 79, Narrabeen, NSW 2101, 
mentioning this ad. 

WANTED: Realistic SX-190 or AX -190 and Barlow 
Wadley ECR30 Mk2. N. Claros, 11 Norman St, 
Underdale, SA 5032. Phone (08) 43-4981. 

COMPUTERS 

TECHNICO TMS 9900, 2K RAM, 2K EPROM, in- 
stant input assembler, complete manuals and 
drawings, $400. R. Hunter, 67 Wilks St, Cairns, Old 
4870. Phone (070) 59-2385. 

S100 12K PROM/RAM board, as new 2708 or 2704 
PROMS may be used. Power on reset jump 
feature. Full documentation. $125. Phone (02) 887- 
1686. 

16K RAM card, S-100 buss, $250. Video RAM card, 
S-100 buss, 5350. EPROM (2716) 514. Mail order 
acceptable. Clifford Kobayashi, 205/76 Roslyn 
Gardens, Elizabeth Bay, NSW 2011. Phone (02) 
358-1806. 

5100 Motherboard with 8 goldplated slots and 
selected lines terminated. $25. M. Morton, 104/2 
Artarmon Rd., Willoughby, NSW 2068. Phone (02) 
411-1892. 

VDU ETI-632 32 x 25 well constructed, boxed and 
tested. Circuit diagrams included. 570. M. Morton, 
104/2 Artarmon Rd., Willoughby, NSW 2068. 
Phone (02) 411-1892. 

Z80 STARTER KIT, assembled, onboard keyboard 
and hex display, cassette interface, PROM 
programmer, 2K monitor, 2 x 8 bit ports, docu- 
mentation. 5250 posted. Kevin Wilson, 72 
Tweeddale Rd, Applecross, WA 6153. Phone (09) 
326-6795 b.h., (09) 364-2843 a.h. 

WANTED: Floppy or mini floppy drive(s). Also a 
printer, 300 baud (or faster), with lower case. Con- 
tact Geoff Cohen, 72 Spoforth St, Holt, ACT 2615. 
Phone (062) 49-2688 b.h., (062) 54-7608 a.h. 

SELL: EA2650.2K, fully working, documentation, 
software; BASIC, games. I will expand sys. if 
wanted. $175. R. Curtain, 12 Esplanade, Williams- 
town, Vic 3016. Phone (03) 397-5968. 

CROMENCO Z2 computer 4MHz 48K 8 Inch Persci 
dual disk drives, BASIC, Z80 assembler, word pro- 
cessor. $3900. R. Butcher, 4 Summit Drive, 
Bulleen, Vic 3105. Phone (03) 850-5880. 

MUST SELL 2650 May EA version! Every IC socket 
gold. Only three decoder ICs. All other parts. 
Otherwise finished. $25. 48A Melton Rd, Beecroft, 
NSW. Phone Ben (02) 848-8141 after 6pm. 

WANTED: EUY-10E023LE printer mech. for the 
ETI-641 S100 printer. T. Menzies, 320 Pallas St, 
Maryborough, Old 4650. Phone (07) 22-1143 a.h. 

ZX-80 Sinclair computer for sale. Programs, basic, 
video VHF or UHF output. Used two hours, perfect 
working condition. Giveaway 5199. Phone (02) 
337-2317. 

MISCELLANEOUS 
WANTED: Novus 650 mathsbox calculator. Must 
be in good working condition. Will pay 55 o.n.o. 
R. Petronio, 11 Coppleridge Drive, Elizabeth Vale, 
SA 5112. Phone (08) 255-5403. 

SELL: PCB resistors, 390K V2W, 50c per 100, 500K 
trimpots, 59 per 100, M. Sully, 61 Newman St, 
Niddrie, Vic 3042. Phone (03) 379-2879. 

WANTED: Mullard circuit for stereo amp using 
ECL86 6GW8 valves. A.W. Hurrey, 4 Eagle Av, 
Burleigh Heads, Old 4220. Phone (075) 35-1098. 

DIGITAL Frequency counter - constructed EA 
project, not suitable for my requirements $120 
o.n.o. Frank Collins, 14 Durant Way, Brentwood. 
Phone (09) 364-5715. 

NONSTOP MUSIC System. 3M Cantata tape 
player. Suit motel, office, home. Includes popular 
music tape. Good condition. Cost $1100, sell for 
$450. Phone (08) 261-5904. 

SELL: Power supply 1.2A 20 Volts plus fixed 5V 
supply. Two large meters for volts and amps, two 
scales, short-circuit proof. Sell for $45, which is 
less than the cost of components. George 
Skarbek, 879 High St, Glen Waverley, Vic 3150. 

SELL: Telequipment D66 dual trace 25MHz CRO 
with manual and two probes. Good condition, 
$650 o.n.o. G. Spiers, Brisbane (07) 376-1484. 

SELL: Gemtronics GTX-3325 23 ch. SSB CB, S/8 
ground plane aerial with cable. Phone (02) 631- 
0116 before 8.00 a.m. or after 3.30 p.m. $165 or any 
reasonable offer. 

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) constructing one or more items for use in connection with their performances. 

Commercial organisations should note that no project or part project described in Electronics Today International or associated 
publications may be offered for sale. or sold, In substantially or fully assembled form, unless a licence has been specifically obtained 
so to do from the publishers, Modern Magazines (Holdings) Ltd or from the copyright holders. 

LIABILITY: Comments and test results on equipment reviewed refer to the particular item submitted for review and may not 
necessarily pertain to other units of the same make or model number. 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 any fault in design or otherwise and no responsibility is accepted for the failure to 
obtain any components 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. The Publisher accepts no responsibility for unsolicited manuscripts. 
illustrations or photographic material. 
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PCB's 
Instructions on how to make your own 
pc boards using the Scotchcal method 
and exposing through this page may be 

found on page 113 of the March '80 issue. 
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Until now, you had to buy "professional" 
solder - 

less breadboards 
for your projects and pay 

"professional" 
prices. Now there's Hobby-Blox, 

a totally new circuit -building system that's not 

only economically 
priced but offers many more 

advantages 
to the hobbyist. 

At the core of the system are two expandable 

starter packs, one for discrete component 

projects, the other for integrated circuit 

projects. Each comes with a number of Hobby- 

Blox modules that fit into a tray and an 

illustrated project booklet. In addition, the 

system includes '14 separate component 
packs 

you can purchase individually - terminal, 

distribution and bus strips, speaker panels, 

binding posts, etc. 

1359A 
P PRODUCTS INCORPORATED 

West Jackson Street 
Painesville Ohio 44077 
(216) 354-2101 

INTRODUCING 
HO BY -BLOW 

The new modular 

circuit building 

system designed 
especially for 

electronic hobbyists. 

INPUT I 

The Hobby-Blox 
system is easy to use because 

the modules are color -keyed and letter/number 

indexed. It's time -saving, because they're 

solderless. 
It's compatible 

with DIP'S of all sizes 

and a wide variety of discrete components. 
And 

you save money, because the parts can be 

reused again and again. 

How far can you go with the Hobby-Blox 

system? Take a look at the example above. 

Then you'll know why we say, "your only limit 

is your own imagination!" 

Patents Pending 

© A P PRODUCTS 
INCORPORATED 

1980 

contact a free 
catalog, 

your local 
HOBeY-BLOXTM 

dealer: 

N.E.T. PTY LTD. 

92 Woodfield Boulevard 
Cariegbah NSW 2229 
TEL: 525-6090 

RIFA PTY LTD. 
P.D. Box 485 
Cross House, 2 Cross Street 
Hurstville N. S. W 2220 
TEL: 570-8122 

RIFA PTY. LTD. 
P.O. Box 95 
202 Bell Street 
Preston Victoria 3072 
TEL: [03) 480-1211 



It's a better system, at a 

better price, and it's Sony. In 

Sony's new TC-K81 three head 

cassette tape deck, each head 

The new TC-K81 also has 

microcomputer control and 
feature -touch operation, and 
LED Peak Programme Meter, 

ony!s ea' stem. 
is ways 'etter. 

has its own individual casing 
and suspension system. 

You get precise azimuth 
alignment,* equal record and 
playback head -to -tape 
pressure, and reduced magnetic 
leakage flux. 

It's a unique three -head 
system, with two -motor, 
closed -loop dual capstan drive 
with metal tape compatibility. 

SONY 
VOIVFIR 

AP 3477 

bias and record level calibration 
system, and Dolby** N R. 

It's an exceptional new 
system, at an excellent price. 
And it's Sony. 

So in three -head tech- 
nology, we're three -ways better. 

S ONY® 
Factory aligned. 

**Dolby is a registered trademark of Dolby Laboratories. 
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Introducing a totally new 
concept in stereophones. 

The new Koss HV/X 
high velocity stereophone 
represents a remarkable 
breakthrough in hear-thru - 

stereophone design and 
performance. For the 
first time, Koss engineers 
have been able to create 
a lightweight, hear-thru 
stereophone that com- 
bines the transparency of 
high velocity phones with 
the superior bass per- 
formance of closed -type 
phones. The result is a 
breathtaking musical 
experience. 

CONTOURED 
VARIABLE -DENSITY 

EARCUSHIONS 

While most lightweight, 
hear-thru stereophones 
have earcushions that fit 
against the ear, the new 
Koss HV/X features a 
unique, contoured, vari- 
able -density cushion that 
fits around the ear. Not 
only does this unique 
earcushion design create 
a far 
more com- 
fortable 
stereo - 
phone but 
it has also 
allowed 
Koss engi- 
neers to 
create a 
dramati- 
cally better element 

design as well. 
These new variable - 

density earcushions are 
made up of a very porous 
material that is acousti- 

cal ly transparent at the 
perimeter of the ear - 
cushion yet com- 
pressed toward the 
center region. This 

varies the pattern of 
acoustic resistance over 

portions of the earcush- 
ions creating the proper 
seal for specific bass 
frequencies while al- 
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Koss IiV/XLC 

lowing the 
flow of 
middle and 
high fre- 
quencies at 
the perim- 
eter of the 
earcushions. N 

LIGHTWEIGHT 
ELEMENT 

for Koss engineers to 
design a lightweight ele- 
ment that reproduces a 
Sound of Koss you have to 
hear to believe. Incredibly, 
even though the overall 
weight of the element was 
reduced, Koss engineers 
were able to develop a 
magnet with enough mag- 
netic density to drive an 
extra large diaphragm. 
With a response range of 
15 to 35,000 Hz, the new 
Koss HV/X will drive you 
into ecstacy and our 
competitors nuts. 

HEARING 
IS BELIEVING. 

Slip into the new Koss 
HV/X or HV/XLC with 
volume/balance controls 
at your audio dealer soon. 
You'll like the best of both 
worlds: the open, airy, up- 
front sound of hear-thru 

Istereophones and the deep, 
rich bass performance of 
closed -type stereophones. 

The uniqueness of the 
new variable -density ear - 
cushions made it possible 

For more information 
on the HV/X and our full 
line of stereophones 
write to 

Ey 
ELECTRO -VOICE 
AUSTRALIA PTY. LTD. 

E K O S S®stereophones/loudspeakers 
hearing is believing'M 

0 1980 Koss Coro. 

ELECTRO -VOICE AUSTRALIA PTY. LTD. 174 Taren Point Road, Taren Point, NSW, 2229. Phone (02) 525-8588. 
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WIN A TOP LINE MARUNI MICROPHONE 
AND PAIR OF HEADPHONES 

$3000 in prizes ! 

i 

20 sets to win 
HV 3000 MARUNI HEADPHONE 
Frequency Response: 
Mylar Diaphragm: 
Rare Earth Samarium Magnet 
Sensitivity: 
Total Harmonic Distortion: 
Matching Impedance: 
High Velocity Open Air System 
Maximum Input: 
Weight w/out cord: 
R. Retail Price: 

8 Hz - 28 kHz 
16 micron thin 

98 dB 
0.17% (90 dB) 
8-750 Ohm 

300 mW 
170 
$69.00 

MARUNI DYNAMIC MICROPHONE DM901 
Frequency Response: 
Polar Pattern: 
Sensitivity: 
Impedance: 
Built -In Noise 8 Pop Filter 
XLR Connector -15 ft lead - Phono Plug 
Grey Hammertone Finish 
R. Retail Price: 

80 Hz- 16 kHz 
Undirectional 
- 77 dB 
Low -Z, 600 Ohm 

$61.20 

WE'RE LOOKING TO GIVE AWAY a top line Maruni microphone and 
pair of headphones to each of twenty knowledgeable/studious/crafty/ 
cunning/lucky winners in this great contest. Each prize is worth around 
$150 (rrp) a set. All you have to do is answer these seven questions. If 

you don't know or can't find the answer, have a guess, you could well be 
correct! 

You may enter as many times as you wish but you must use a 

separate entry form for each entry and include the month and page 
number cut from the bottom right hand portion of this page. You must 
include your name and address and sign each entry form where 
indicated. 

Please read the contest rules carefully, especially if sending in 

multiple entries. 

This contest is jointly sponsored by ETI and Maruni Corporation - who have generously donated the prizes. 

RULES 
This contest is open to all persons normally resident in Australia with the exception of members 

of the staff of Maruni Corporation, Modem Magazines (Holdings) Ltd, K-G.Murray Ltd. 
Australian Consolidated Press, Wilkes Pty Ltd and/or associated companies. 

Entries should be addressed to ETI/Maruni Contest, Electronics Today Int., 
15 Boundary St, Rushcutters Bay, NSW 2011. 

Closing date for the contest is 31 December 1980. Entries received within seven days of that 

date will be accepted if postmarked prior to and including 31 December 1980. 

The contest will be judged by the Managing Editor and Editor of ETI whose decisions will be 

final. No correspondence can be entered into regarding their decisions. 
In the event of one or more tied results the finalists' entries will be thoroughly mixed and then 

drawn by the Managing Editor. 
Winners will be advised by registered letter the same day the results are declared. The names 

of the winners, together with the answers will be published In the next possible issue of ETI. 

Contestants must enter their names and address where indicated on each entry form. 
Photostats or clearly wntten copies will be accepted but if sending copies you must cut out and 
include with each entry the month and page number from the bottom of the page of the contest. 
In other words you can send in multiple entries but you will need extra copies of the magazine so 

that you send an original page number with each entry. 
This contest is invalid in States where local laws prohibit entries. 
Entrants must sign the declaration, accompanying this contest, that they have read the above 

rules and agree to abide by their conditions. 

(1) The superhet receiver pioneered a boom in AM broadcasting in the 
1930s, as the technique made available stable, cheap, sensitive 
receivers for mass production. During that era the techniques of 
FM transmission for broadcasting and communications were de- 
veloped. Who was the man associated with both developments ? 

(2) What was his title ? 

(3) The following quote, about an early stereo sound demonstration, 
has been taken from an Australian publication. What year did that 
demonstration take place ? 

At the Plaza Theatre, Sydney, on Sunday, April 10, a special demonstration arranged 
by Mr Ray Allsop, M.Inst, R.E.(Aust), F.S.M. P.E. (USA), and made possible by courtesy 
of Raycophone Ltd., was given as part of the proceedings of the World Radio 
Convention. 

"Almost 2000 guests were present at the Plaza Theatre to hear for the first time in 
Australia electrical reproduction of an orchestra, possessing effects in the aural field 
similar to stereoscopy in optics. 

.. Pick up was effected by binaural microphone technique, employing separate 
telephone transmission channels, and finally reproduced over separate amplifying and 
reproducing systems." 

Microphones may be divided into two basic groups: pressure- and 
velocity -operated types. Into which group does the Maruni DM901 
fall ? 

In what units is the output voltage rating of a microphone quoted ? 

(6) There are seven basic different types of headphones. List them. 

(7) In fifty words or less, tell us why you would like to win a Maruni 
microphone and pair of headphones as offered in the prizes for this 
contest. 

Name 

Address 

Postcode 

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

Signed 

Date 
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Facts from Fluke on low-cost DMM's 

Investigator at work: 
The shortcut to continuity checking. 

At times like this. every minute 
platters. You could spend hours 
searching for a single short or open. 

You could pack a continuity 
checker around with all your other 
gear. Or you could make your life a lot 
simpler and get the new 8024A 
Investigator from Fluke. 

The Investigator is the only DMM 
on the market with nine functions 
including a hui It -in continuity/level 
detector. With 31/2 -digit resolution. O.Ir'i 
basic accuracy and a full line of 
accessories. it's the most versatile 
handheld DM you can buy. 

When you need a quick. 
trouble -free continuity tester. the 
8024A provides an instant visual ( 
and audible signal whenever a good 
connection is found. You can make 

Fl 

rapid-fire circuit checks while keeping 
both eyes on the test points and count 
on the Investigator's "beep" to 
pinpoint opens or shorts. 

For active circuit checking, the 
level detector's "up" arrow indicates 
voltages above a threshold level, the 
"down" arrow shows signals below that 
point. And a pulse stretcher captures 
and displays signals that other analog 
or digital meters would never see. 

Other Investigator 
exclusives you'll 

appreciate are 
the peak hold 

feature -a short-term memory that 
captures and holds transient signals 
until you can turn back to read the 
display - and the ability of the 8024A 
to deliver direct temperature readings 
via any K -type thermocouple. Plus 
conductance lets you measure leakage 
and high resistance to 10,000 Megohms. 
All this performance at a low price. 

For all the facts on the ne« 8024A 
Investigator,call or contact your 
Fluke stocking distributor, sales office 
or representative. 

FLUKE 

M 

.,..r-.... 

Cl 

ELMEASCO 
Instruments Pty. Ltd. 
PO Box 30, Concord. NSW 2137 
13-15 McDonald St, Mortlake, NSW 2137 
Phone: (021 736 2888. Telex: 25887 

PO Box 107, Mt Waverley, Vic 3149 
21-23 Anthony Drive, Mt Waverley, Vic 3149 
Phone: (03) 233 4044. Telex: 36206 

Adelaide: (08) 271 1839 
Brisbane: (07) 229 3161 
Perth: (09) 398 3362 
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the top projects from the -past few years' issues of ETI ! 

Assembled in one great volume, here are more'than 25 projects including: the Series 4000 stereo hi-fi amplifier system: the superb 

Series 4000 four-way speaker system; the monstrous 300 W amplifier module; Guitar Practice Amp: Fuzz/Sustain Unit; Electronic 

Tuning Fork; Aircraft Band Converter; Analogue Frequency Meter; Linear Scale Capacitance Meter; Electronic Ohmmeter; 

Ultrasonic Switch; Radio Remote Control Unit; Transistor Assisted Ignition; Theatrical Lighting Controller; Eleclromyogram; Disco 

Strobe ... and many more. 
On sale now at newsagents and selected specialist suppliers. If sold out (highly likely), you can obtain a copy from 

Electronics Today International, Subscription Department, 3rd Floor, 15 Boundary St; Rushcutters Bay NSW 

2011. Send $3.95 plus 65 cents post and handling. 



fact: 
five new Shure Cartridges 
feature the technological 
breakthroughs of the V15 Type IV 

Plus 
Unprecedented 
stylus protection 

F 

St.,,(4qF 

5 

0-, 

the M97 Era IV Series 
phono cartridges 

Model 

M97HE 

M97ED 

Stylus 
Configuration 
Nude 
Hyperelliptical 
Nude Biradial 
(Elliptical) 

Tip 
Tracking 
Force 

3/4 tO 11/2 

grams 

3/4 to 11/2 

grams 

M97GD Nude Spherical 3/4 to 11/2 

grams 

Applications 

Highest fidelity 
where light 
tracking forces 
are essential. 

M97EJ Biradial 
(Elliptical) 

M97B Spherical 

11/2 to 3 
grams 

11/2 to 3 
grams 

Where slightly 
heavier tracking 
forces are 
required. 

78 rpm Stylus Biradial 
for all M97's (Elliptical) 

11/2 to 3 For 78 rpm 
grams records. 

c- 

.0 

) 

Shure has written a new chapter in the history of affordable 
hi -ti by making the space-age technological breakthroughs 
of the incomparable V15 Type IV available in a complete line 
of high-performance, moderately -priced cartridges: the 
M97 Era IV Series Phono Cartridges, available with five 
different interchangeable stylus configurations to fit every 
system and every budget. 

The critically acclaimed V15 Type IV is the cartridge that 
astonished audiophiles with such vanguard features as the 
Dynamic Stabilizer-which simultaneously overcomes 
record -warp caused problems, provides electrostatic 
neutralization of the record surface, and effectively removes 
dust and lint from the record-and, the unique telescoped 
stylus assembly which results in lower effective stylus mass 
and dramatically improved trackability. 

Each of these features...and more ...has been 
incorporated in the five cartridges in the M97 Series-there 
is even an M97 cartridge that offers the low distortion 
Hyperelliptical stylus! What's more, every M97 cartridge 
features a unique lateral deflection assembly, called the 
SIDE -GUARD, which responds to side thrusts on the stylus 
by withdrawing the entire stylus shank and tip safely into the 
stylus housing before it can bend. 
NEW) M97 Series Era IV Phono Cartridges... 
Five new invitations to the new era in hi-fi. 

Ii :s-1L)FRÉ 
AE 15I/FP 

AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS (Old.) ATHOL M. HILL P/L 
342 Kent Street. 2A Hill Street. 51LCastlemaine Street. 33 Wittenoom Street, 

SYDNEY 2000 N.S.W. THORNBURY 3071 Vic. MILTON 4064 Old. EAST PERTH 6000 W.A. 



' +_' E ADDITIONS FROM M NTZ. 
SUPERIOR FM TUNERS. 
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Ráre: very valuable. 
Addl'tions: the things added. 
Ma'rañtz: a range of ultra -high 

performance FM Tuners which blend 
state-of-the-art engineering with 
operational versatility. 

The name Marantz guarantees your 
choice from a superior range of AM/FM 
Stereo Tuners, guarantees exceptional 
quality and, with the advent of more 
FM stations, Marantz guarantees your 
total listening pleasure. 
MARANTZ ST500 
AM/FM STEREO COMPUTUNER 

Sleek, slimline and microprocessor 
controlled - tune and recall stations with 
amazing speed and precision. The 
Computuner features state-of-the-art, 
quartz -locked, drift free frequency 
synthesised tuning with 7AM and 7FM 
memory presets. The LED signal strength 
display doubles ás a multipath indicátor 
and the Wide and Narrow IF Selector 
enables the switching of a tuning 
bandwidth best suited to reception area 
conditions. 
MARANTZ ST600 
AMIFM STEREO TUNER 

This model incorporates a built-in 
oscilloscope that affords the most precise 
means possible to determine optimum 
reception, even from weak or distant 
stations. Thé functions of the oscilloscope 
extend well beyond those of conventional 
tuner meters. 
MARANTZ ST400 
AMIFM STEREO TUNER 

A large, fuss -free Vacuum Fluorescent a readout clearly displays the selected 
frequency and Electronic Gyro -Touch 
with Servo -Lock guarantees drift -free, 
razor-sharp tuning every time. Uncom- 
promising quality through and through. 
MARANTZ ST300 
AM/FM STEREO TUNER 

Consistent with all quality Marantz 
tuners, the ST300 features MOSFET FM 
front end and Phase Lock Loop 
demodulator for superlative performance - low distortion, extremely linear 
operation and wide dynamic range. 
Illuminated dial cursor, LED function 
indicators and Gyro -Touch tuning make 
the ST300 an exceptionálly sophisticated 
buy at a modest price. 

Your Marantz stockist will be pleased 
to demonstrate the complete range of 
Marantz tuners. If you sée your hi-fi as an 
investment and, if you demand critical 
performance standards as well as the best 
value for money, listen to the future. 

Listen to Marantz. mrsnf 
Now you're listening. 

Distributed by: MARANTZ (AUST.) PTY. LTD. 
32 Cross Street. Brookvale N.S.W. 2100 
Telephone: (02)939 1900 Telex AA 24121 
Melbourne (03) 329 7655 Brisbane (07) 48 8882 
Adelaide (08) 223 2699 Perth (09)328 3874 


