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A new dynamic generation of 
Maxell topes. 

When Maxell announces an improvement in the quality of its 

tape, you can bet the improvement has to be pretty dynamic. In fact, 

we think our new generation has even gone beyond our own standards 

of superior sound reproduction. 
Take our high level (Cr02) position tape - the UD-XL II. 

Maxell engineers have succeeded in expanding its dynamic range in the 

middle -low frequency range by 1 dB, while also pushing its sensitivity 
by 1 dB in the high frequency range. Then look at our normal position 
UD-XL I, UD and LN tapes - our engineers expanded the dynamic range 

at all frequency points, while also boosting output in the high frequency 
range. The new dynamic range, of course, allows for better music 
reproduction even for LN-type tapes. 

On the UD-XL I and II, we also added an exclusive shell 

stabilizer for significantly improved tape running and track positioning. 
One thing hasn't changed on all Maxell tapes - our functional 

features like 4 -function leader tape, replaceable index labels for UD-XL 

series tapes and Maxell's through -production system - your guarantee of 

quality and superior sound reproduction. 
Tape selector position UD-XL I, UD, LN: Normal position (Normal bias/120 µsec. EQ) 

UD-XL II: High level position (High level bias/70 µsec. EQ) 
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UD: 60, 90, 120 min./LN: 60, 90, 120 min. Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 
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I LEARNED RECENTLY that ethnic TV broadcasting is to commence in Sydney and Melbourne later this year. It is something for which the proponents have fought for some time. However, their dream may turn out to be something of a nightmare. 
The broadcasts will be transmitted on television channel 0 (45 MHz to 52 MHz). 
Melbourne's ATV -0 recently vacated channel 0 and moved to channel 10. Propagation and interference 

problems apparently contributed to the decision to move. Ever since they commenced transmission in the 
early '60s, reception was dogged by a number of problems. Primary service area propagation problems were 
apparent throughout the life of the station, some areas experiencing very poor reception. For many viewers these problems were aggravated by the fact that many receiver antennas did not exhibit good response at the frequencies involved. 

During the summer months, ionospheric propagation brought (brings I) co -channel interference problems; sometimes from channel 0 Brisbane (and in Brisbane, from channel 0 Melbourne), 
despite frequency offsets of the vision and sound carriers, sometimes channel 1 transmitters in New Zealand (44 MHz to 51 MHz) caused problems for viewers. 

When CB came along, guess which channel was reported to suffer from the most 
interference ? The combination of a weak signal and a poor antenna contributes 
greatly to front-end overload in a TV receiver from a nearby CB transmitter. Secondly, 
the second harmonic from a 27 MHz CB transmitter, at 54 MHz, is sufficiently close 
in frequency to channel 0 to further aggravate the problem. There are many, many 
older type CB rigs still in use that have quite high levels of second harmonic output. 

Surely those involved in allocating channel 0 to ethnic broadcasting are aware of 
the potential problems ? I learned, with dismay, that those in charge of the new 
service were not appraised of the potential problems. 

I understand that the transmitters for the ethnic service will radiate a lower power 
signal than the main TV stations. It doesn't take much 'nouse' to figure out the service 
problems Sydney is likely to experience I Few, if any, TV antennas in Sydney are made 
to cover channel 0. The aforementioned problems arising from weak signals and poor -é9' 
antennas, not to mention Sydney's known 'shadowing' problems, bodes ill for the likely 
viewers. 

It seems to me that the allocation of channel 0 was not merely shortsighted, but 
done as a political expedient. Last year we were told that ethnic broadcasting was 
'to commence on UHF. This change of plans may see an early commencement of the 
service, but may also contribute to an early demise. 

An urgent review is necessary. 

Roger Harrison, Editor 
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COVER 
David Tilbrook's geiger counter project 
graces this month's cover - designed and 
photographed by Ivy Hansen, as usual. That 
rock in the foreground is a lump of agate 
from Jamye Harrison's collection. 

NEWS DIGEST 8 

Tilting at windmill power; CSIRO role in 
space mission? Speakeasy for Australia; New 
fuse line; Teletext text. 

PRINTOUT 74 
1980 Home Computer Shows; The PET 
grows up; Brief bytes; TRS-80 gets full-size 
floppies; Televideo VDUs. 

COMMUNICATION NEWS 88 
Amateurs aid bushfire fighters; The 1980 
ARRL Handbook; Further note on the 70W 
6/10m booster amp. 

SHORTWAVE LOGGINGS 91 

Broadcasts from Tibet; African and Latin 
American log; New programmes. 

1979 INDEX AND ERRATA 94 
Complete index of all articles in ETI for 
1979 plus notes and errata on the projects 
and articles. 
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THE 'VERY LARGE ARRAY' 18 

The world's largest, most sensitive, highest 
resolution radio telescope ever to be built, it 
will provide scientists with the most ad- 

vanced facilities yet devised. 

R-_ 

NEW APPROACH TO 
ELECTRONICS EDUCATION 26 
John Burnett, head of Sydney's private 
School of Electronics, intends to run 
purpose -designed courses in electronics. A 
timely idea. 

562: GEIGER COUNTER 29 
A fascinating project for those interested in 
radioactivity, or maybe a little prospecting) 

.r 
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566: PIPE & CABLE LOCATOR 36 
The 'big daddy' of metal detectors. 
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454: FUZZ/SUSTAIN UNIT 44 
'Deliberate distortion is one of the guitarists' 
'stock -in -trade'. This simple, inexpensive 
unit should prove a popular project. 

453: GENERAL PURPOSE AMP 51 
A small, inexpensive amplifier has a thous- 
and and one uses around the workshop 

in projects; for an intercom; build a 
cheap stereo; & etc. 

SHORT CIRCUITS 57 
This month we introduce a new feature for 
the hobbyist. Short Circuits lies somewhere 
between Ideas for Experimenters and fully - 
developed projects. 

SOUND NEWS 101 
Compact turntable features radical design; 
Super show; Ortofon and SME join forces; 
New FM station; Safety raiser. 

WOW AND FLUTTER 108 
Is it worthwhile seeking wow and flutter 
specifications lower than 0.05% RMS? 

MY SOUND 115 
How reader, Peter Good, fitted an MC20 
cartridge to his J.H. Formula IV tone -arm. 

ACCUPHASE E-203 AMP 120 
Little brother to the E-303 amp which we 
reviewed last August, the E-203 features 
MOSFETs in the output stage and incredible 
performance. 

MARANTZ 2600 RECEIVER 126 
Big, bold, brassy and packed with features. 
Impressive. 

o 

YAMAHA P2200 AMP 134 
Though designed for commercial use, this 
200W/channel amp would be equally at 
home in a true hi-fi system. 

REEL-TO-REEL TAPE OFFER 131 
Superb Ampex tapes for the reel-to-reel 
enthusiast. 

THE VECTOR MZ 83 
A review of the Vector Graphic computer 
system featuring S-100 bus construction and 
the Z-80 CPU. 

IDEAS FOR EXPERIMENTERS 63 
"Whistle -up" switch; Keyboard -display 
sound converter; Simplest 'divide by 1 or 
10' scaler; Code lock. 

SHOPAROUND 73 
Where to find the components for this 
month's projects plus project price 
estimates. 

IONOSPHERIC PREDICTIONS 92 

MINI -MART 

KITS FOR PROJECTS 

ETI SERVICES 

DREGS 

140 

144 

145 

146 

PC BOARD PATTERNS 113 
For those using the Scotchcal process to 
make their own pc boards - expose through 
the page. 

next month 
l' 

RADIOMETRIC EXPLORATION 
How geophysicists use radiation detectors in 
mineral exploration. 

140W VALVE AMPLIFIER MODULE 
Our first valve project ... you thought we'd 
never do it, didn't you? If you like that 
'warm' sound - this amp will suit pop 
groups and may also interest the valve hi-fi 
buff. 

VEHICLE TEST PROBE 
A handy gadget for fault finding in cars. It 
tells you whether a certain test point is 
floating, live with 12V, connected to 12V 
via an impedance, or grounded. 

,',!' ,//!-\`.\.. 

S.A.E. 3000 PREAMP AND 2200 
POWER AMP REVIEWED 
Operational flexibility and solid per- 
formance are the features of this pair of 
American -made units. . . we soon found 
that the designers had done a very good job 
in providing a degree of functionality 
greater than the average user could reason- 
ably ask for". 

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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Now the business professional has an 
extra -ordinary pm able calculator 

from léxas struments. 

Powerful but simple 
The 11-59 gives you so much problem 
solving power it's almost like a hand- 
held computer. Yet it's extremely easy 
to use. 

Just plug in expertly 
designed programmes 
You can slip a pre -written programme 
module in your 11-59 calculator and 
instantly transform it into a sophisticated 
application computer. There's a tool kit 
of pre-programmed solutions to a wide 
variety of problems. TI's plug-in Solid 
State Software' libraries have been 
designed by professionals for use with 
your 11-59. 

Containing up to 5.000 programme 
steps TO SOLVE BOTH ROUTINE 
AND COMPLEX PROBLEMS THESE 
LIBRARIES INCLUDE: - 
O Applied Statistics 

Business Decisions 
Securities Analysis 

O Real Estate/Investment 
And many others. 1For instance 

Marine Navigation and Aviation are 
commercial programmes you can also 
use for your time away from the office. 

An aid throughout your 
business 
The problem solving capacity of the TI - 
59 can be used right across your company. 
Sets of programmes for specialists in 
many areas are available in Speciality 
Pakettes and include: - 

Marketing Sales 
Production Planning 
Programming Aids 
Oil/Gas/Energy 
Statistical Testing 
Securities Analysis 

Programming is so 
simple 
You can use pre -designed programmes, 
write your own, or incorporate both. 
With the TI -59's advanced technology 
YOU CAN MODIFY AND EDIT YOUR 
PROGRAMMES AND STORE THEM 
ON MAGNETIC CARDS FOR RE- 
USE. 

You'll use the TI -59 
continuously in business 
decisions 
For instance the problem solving 
capacity of its 100 memories or 960 
programme steps is invaluable for 
Budgets, Statistical Analysis, Stock 
Options and Chain Calculations. And 
you can turn TI -59 into a printer - 
calculator which prints, lists and traces 
your programme with the PC -100C 
Printer/Plotter Accessory. 

And at $349.00 
TI -59 costs so little 
while your optional PC -100C 
Printer/Plotter Accessory 
is just $285. 

Examine TI -59's many 

remarkable features. 

YOU CAN USE IT'S 
PROBLEM SOLVING 
POWER NOW 

Fifty Years 

Innovation 

r¡r 

DISTRIBUTORS: NSW Total Electronics; Email Limited (Metering Division), Silicon Valley, Dick Smith Electronics. VWC Total Electronics, Del a Scientific 

Product Distribution, Email Limited, Silicon Valley, Dick Smith Electronics. SA Email Limited, Silicon Valley, Dick Smith Electronics. WA Esdalles of Cloisters, 

Silicon Valley, Dick Smith Electronics. OLD Email Limited, Silicon Valley, Dick Smith Electronics. TAS J. Walch 8 Sons. NZ David Reid Data Products. 

Texas Instruments technology -bringing affordable electronics to your fingertips. 

TEXAS INSTRUMENTS 
AUSTRALIA LIMITED 1980 Texas Instruments Incorporated 

I Soil - 1279 

Recommended Retail Price 
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MAJOR HEADPHONES THAT OUTPERFORM 

THE MARUNI HV3000R 

N.B. MARUNI microphones take some beating too!!! 
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THE MARUNI CORPORATION 
297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 TELEPHONE, 645 2079 TELEX 32571 
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Tilting at windmill power 
Whilst wind power seems to be one of the most promis- 
ing of the 'renewable' energy sources at present, with 
many research programmes under way throughout the 
world, behind those gently twirling windmill blades lies 
some potentially enormous problems. 

Glyn England, chairman of 
the Central Electricity 
Generating Board in the UK, 
has warned people against 
taking a romantic view of 
wind power. 

"An aura of romance sur- 
rounds the subject of wind 
power in the minds of a large 
section of the general public, 

. which thinks in terms of the pic- 
turesque windmills of former 
centuries," he said. "The reality 
is in stark contrast 

"The successors of the old 
windmills will not be windmills 
at all: they will be grinding out 
power, not flour. So it is more 
accurate to call them wind 
machines or wind generators. 

"There will be many other 
differences, too. The power of 
the traditional windmill was 
about 40 kilowatts; to reduce 
generation costs, the modem 
wind machine will probably be 
very much bigger, with an out- 
put up to 100 times greater. An 
industrial consortium led by 
British Aerospace Corporation 
has, in fact, produced for the 
Department of Energy a design 
for a 3.7 megawatt machine. 
This has two blades, each 100ft 
long - slightly longer, that is, 
than the wing of a Jumbo jet - 
and they are mounted on a 
150ft high tower. 

"In appearance, too, the wind 
machines will be singularly lack- 
ing in old-world charm. Various 
designs have been produced. 
Some are very like transmission 
towers, and about the same size 
as our largest Another design 
resembles a 10 -storey tower 
block with a propellor at the top. 
In order to get maximum output 
they would have to be sited in 
windy areas, the most obvious 
being exposed hilltops, and 
most of these are in beauty 
spots. The number of suitable 
hilltops in Britain is limited - 
perhaps 1500 or so - and 
about 2000 large machines 
would be needed on a thousand 

hilltops to match the annual 
output of a single large power 
station. Moreover, since the 
wind does not always blow, 
back-up generating capacity 
would still be required. 

"The environmental implica- 
tions of all these factors are ob- 
vious." 

A way round the difficulties, 
said Mr England, would be to 
site the machines offshore - 
for example, in the North Sea 
shallows off the East Coast. 
There they would be much less 
obtrusive. 

"Plenty of energy is available 
offshore. Wind -speeds are 
higher there than over open 
land, though not as high as on 
the best hilltop sites. Admittedly, 
it would be more difficult and 
costly to build and maintain the 
machines offshore than on 
land. There would also be the 
extra expense of getting the 
power ashore. Another draw- 
back is that they could be a 
hazard to fishing vessels. 
Nevertheless, we think that 
offshore siting is an exciting 
possibility, and we have joined 
with the Departmental of 
Energy and an industrial con- 
sortium to study the technical 
problems and costs involved. 

"As part of this project, we at 
the CEGB are seeking to de- 
termine how much energy is po- 
tentially available over the North 
Sea. In collaboration with British 
Petroleum and the National 
Maritime Institute, we have in- 
stalled special instruments on a 
gas -production platform in the 
North Sea so that we can obtain 
data on wind speeds. Other 
work is going on at our Leath- 
erhead laboratories, where we 
are carrying out tests in a wind 
tunnel to find out how closely 
together wind machines could 
be sited without taking the wind 
out of each other's sails. In addi- 
tion, we are studying how wind 
machines could be integrated 
into our (grid) system. Provided 
that large machines strong 

enough to withstand gales and 
heavy seas could be developed, 
it might be possible to supply a 
proportion of Britain's electricity 
demand in this way." 

Although wind power and 
other 'renewable' energy 

sources, notably wave power 
and tidal energy, might be 
"helpful" as we moved into the 
next century, none of them, on 
present figures, were likely to 
produée low-cost energy, said 
Mr England. 
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CSIRO role in space mission 
Solar scientists from CSIRO's Division of Radiophysics are 
collaborating with US space scientists in space mission to 
study the Sun. 

The experiments are to be 
carried out as part of NASA's 
Solar Maximum Mission - the 
name given to the space craft 
launched from the US in mid 
February. 

The Mission is expected to 
provide more information on 
the Sun than all the previous 
space -based observations 
combined, including the Skylab 
mission which came to an end 
over Australia last year after re- 
cording a large amount of data 
on the sun. 

The Solar Maximum Mission 
will enable scientists to study 
sunspots and solar flares and 
other phenomena during 1980, 
the period of maximum activity 
in the current sunspot cycle. 

One of the CSIRO scientists 
involved, Dr Kevin Sheridan, 
explained that sunspots were 
cooler regions with exception- 
ally strong magnetic fields on 
the Sun's surface, while solar 
flares were sudden and violent 
explosions in the Sun's atmos- 
phere near sunspots, some- 
times releasing as much energy 
as the simultaneious detonation 
of 20 million 100 -megaton 
H-bombs. 

"CSIRO's solar scientists are 
particularly interested in an ex- 

' periment which will show what 
happens in the Sun's gaseous 
corona or atmosphere after 
some of the larger flares," Dr 

Sheridan said. 
"An instrument called a 

coronagraph is being carried on 
the space craft and this will ena- 
ble scientists to study the struc- 
ture and physical properties of 
parts of the solar atmosphere 
that have not yet been properly . 

explored." 
Australian scientists will make 

observations at CSIRO's solar 
radioastronomy observatory at 
Culgoora in NSW simultane- 
ously with those from the 
spacecraft. 

"The Culgoora observatory 
takes radio pictures of the sun 
and these images will be com- 
pared with those coming from 
the spacecraft," Dr Sheridan 
added. 

The images are made at Cul- 
goora with the radio heliograph 
which used 96 aerial equally 
spaced around a circle of three 
kilometres diameter. 

"This is one of CSIRO's many 
complex instruments which en- 
able astronomers to learn more 
about the Sun and ways in 
which its energy processes 
might be developed on earth to 
benefit man," Dr Sheridan ad- 
ded. 

The Solar Maximum Mis- 
sion's satellite is expected to 
stay in orbit for about 12 
months and possibly be reco- 
vered by the US space shuttle to 
be launched later this year. 

LED VQ meter 
The type VUM is a mono VU meter intended for use in any 
equipment where VU or ppm indicative metering is needed. 

The meter utilises logic con- 
trol circuits which give very fast 
rise and decay time. The hous- 
ing is made of tough moulded 
plastic with a tinted acrylic front 
and is designed for panel 
mounting with the display prot- 
ruding through the panel aper- 
ture. The display can also be il- 
luminated by fitting bulbs light 
enters via the sides of the trans- 
parent covers. 

The power supply required is 
12-15 Vdc and the current drain 
is 40 mA for mono, 80 mA for 
stereo. The frequency response 
is 20 Hz to 100 kHz with a toler- 

II. 

ance of plus/minus 1 dB. The 
stereo version is similar to the 
mono version, except that it in- 
corporates two rows of LEDs. 

Further information can be 
obtained from Delsound Pty 
Ltd, 1 Wickham Tce, Brisbane 
Gild 4000. (07) 229-6155. 

NASA's launch fee for the 
Space Shuttle Is destined to 
escalate to the stars by the 
time they get It off the 
ground. Originally 
scheduled for its first launch 
In June, the project has slip- 
ped somewhat with technical 
problems dogging its final 
stages. The present launch 
cost is in excess of US$31 
million (1979 dollars!), 
growing weekly. An expend- 
able Delta booster launch 
would cost around 2/3 of 
that, for a typical commercial 
communications satellite. 
Even when flight rates are 
amortised over the expected 
average 40 -a -year launch 
rate (487 flights over 12 
years), costs are far in excess 
of those for present methods 
used. 

Have they designed an ex- 
pensive, ceramic -tiled fly- 
ing white elephant? 

riefs,4,* ****,k* 
had arrested the offender by ir 
1.16 am. 41 

Crime does pay - for MSS at 
least! 41 

A would-be robber at the 
premises of Perth gold mer- 
chant Van Ham Gold found the 
price of gold too high - he was 
arrested before he got inside the 
building. The speedy arrest oc- 
curred with the help of 
Computa -Guard, the 
Australian -made computerised 
security system (see ETI, July 
1979, p.124) installed in all Au- 
stralian capital cities by Met- 
ropolitan Security Services. The 
'break and entry' alarm was acti- 
vated at Van Harn Gold at 
1.06 am. The Computa -Guard 
central station notified Patrol Of- 
ficer Peter Bums, who- despite 
being involved in a minor acci- 
dent - was at the premises four 
minutes later. He reported that, 
although a window was broken, 
no entry was gained - and an 1500 V and 1200 V respectively. 
offender was running along the Further information from Philips 
street The police, notified of thl Electronic Components and 
alarm at 1.09 am, were on the Materials, 67 Mars Road, Lane 
scene three minutes later and Cove NSW. * * * * * * * * * * * * * * * * * * * * * * * * * 

A plug for safety 
To help reduce the incidence 
of fatalities in the home and 
elsewhere, Swann Elec- 
tronics Pty Ltd have re- 
leased a power point safety 
checker. 

This PPSC, which is recom- 
mended by the Housewives As- 
sociation of Victoria, may be 
used to minimise the risk of 
electrical shock and damage to 
electrical appliances and is an 

'Inductors on a chip' have 
been developed by TDK. The 
inductors are made of alter- 
nate layers of conductor and 
dielectric in a manner similar 
to that used to make mul- 
tLayer chip capadtors except 
that the conductor on each 
layer Is patterned to form 
one turn of a coll. These are 
then series connected to 
form a continuous multiturn 
coil. TDK have produced in- 
ductor chips 3.2 mm long by 
1.6 mm wide by 0.6 mm high 
with inductances between 
10 nH and 2.4 uH. Larger 
chips, 4.8 x 2.4 x 1 mm 
exhibit inductances ranging 
from 2.4 uH to 50 uH, later 
to be extended to 220 uH. 
The devices are limited to 
applications where their 
minimum Q of 10 can be tol- 
erated. 

The release of the BY448 and 
BY458 now completes Philips' 
range of new generation parallel 
efficiency diodes for televisions' 
and data graphic displays. 
These rugged, low-cost diodes 
have a double -diffused passi- 
vated crystal in an hermetically 
sealed glass encapsulation, with 
the crystal hard soldered to the 
molybdenum studs. 

The rangeof diodes now 
comprises the BY228 and 
BY438 in SOD -64 encapsula- 
tion with repetitive peak reverse 
voltages of 1500 V and 1200 V 

respectively, and the BY448 and 
BY458 in SOD -57 encapsula- 
tion also with reverse voltages of 

ideal service tool for anyone 
who uses electricity in the home 
or industry. 

Just plug the PPSC into any 
power point or extension cord 
and the two red indicating lights 
will show if correctly wired or if 
there is a fault and if so, what it 
is. 

The Swann Power Point 
Safety Checker is available from 
all leading retail outlets and 
selected hardware stores. 
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MOVE OUT AHEAD WITH MEASURING 
""-iINSTRUMENTS FROM STANDARD 

YN-360TR ST-303TR 

\4 

YN - 360 TR $21.70 plus tax 
SPECIFICATIONS 
Msaeuremem Ranges: 
DC V 0-0. IV -0.5V -2.5V - 10V -50V - 250V - 1000V (20KÁ NI 
AC V 0 -10V -50V -250V -1000V (8KJt NI 
DCrnA 0-50PA-2.5m A -25m A -0.25A 

500u4 at 0.1V DC position 
Resistance 
Range X1 X10 X1K X 10K 

Minimum 0.2 2 200 200K 
Midscale 20 200 20K 200K 
Maximum 2K 20K 2M 20M 

dB-10dB w.+ 22dB for 10V AC 

Battery: 1.5 X 2. 9V X 1 

Accuracy: 
DCV 8 mA: within 3% F.S. 

AC V: within ± 4% F.S. 

Ohm: within t 3% Arc 
Dimensions Si weight 147 a 100 x 45mm 430g 

ST-303TR $30.39 plus tax 
SPECIFICATIONS: 
DC Voltage: 0.0.3. 1.5, 3. 12, 30. 120, 300. 1200 Volts 20k A N. 
AC Voltage: 0.6, 30. 120. 300, 1200. 8k 41 N. 
DC Current: 0.0.06. 3, 30. 300mA. 124. 
Ohms: 0.20 Megohms In 4 Ranges f 3%. 20 ohm; center Scale 

Decibels: - 10 to + 17. 
Transistor checker: lean ILI) 0-150, A on a IKARange: 
0-15mA on a 104,Range: 0-150mA on a 1SLRange; hie 

0-1000 on x 10.JLRenge IC/IB 

AND 

$196.50 
plus tax 

AUDIO 
GENERATOR 

Model: 
GAO B08A 

SPECIFICATION 
SINE WAVE CHARACTERISTICS 

Output Voltage: 7V tons or more (when no 

load) 
Frequency Characteristic: 10 HZ to 1 MHZ +0.5 
dB (reference frequency: 1 KHZ) 

Distortion Factor: 400H2 to 20KHZ. 0.1% or 

less: 100HZ to 100KHZ 0.3% or less 50HZ to 

200KHZ. 0.5% or less: 20HZ to 500KHZ. 1% 

or less; 10HZ to 1MHZ. 1.5% or less 
SQUARE WAVE CHARACTERISTICS 

Output Voltage: More than 10V P -P (when no 

load) 
SAG: 5% or less (at 50 HZ) 
Rise & Fall Times: Less then 200 ns 
Overshoot: Less than 2% 
Duty Ratio: 50% ±5% 

EXTERNAL SYNCHRONIZATION 
CHARACTERISTICS 
Synchronizing Range: More than IV ±1% 
Max Allowable Input: 10V RMS 
Input Impedance: 10K Ohm 

Output Impedance: 600 Ohm « 10% 

Output Attenuetor: 0 to 50 dB. 8 steps, each 

step decrease. 10 db. (less than ± 1 dB) 

Frequency Variation: Less than zt 0.R% AT AC 

110V'í 109E 

Operation Temperature: 0.50C (relative hu- 

midity: less then 90%) 
Power Source: 110V/220V ± 10% (AC) 

50H7160HZ 
Dimension: 142 (W) 240 (DI it 197 (H) mm 

Weight: 4.5 kg 

ST -350 
ST -300 

. 

ST -350 516.48 plus tax 
SPECIFICATIONS. 
Range of Measurement 
DC Voltages: 10V 50V 250V 500V 1000V (2651 N) 
AC Voltages: 10V 50V 250V 500V 1000V 121(11 N) 
DC Current: 0.5mA 25mA 500mA 10A 
Resistance: 
Range X1 X10 X 1000 
Midscale 2011 20011 10KJL 
Maximum 50045 5KÁ1 1M11 
Minimum 0.24. 211. 20011 
Volume level: 20... + 2248 & + 20 -+ 36dB 
Capacity: 0.0001 ... 0.03pF & 0.01 ., 0.6wF 
Inductance: 10.-1000H 
High resistance: 0.1.,5OM11Use external power 
Batteries. Two 1.6V dry cells (UM -3 or equivalent) 
Allowance. DC Voltage 6 Current: Within ± 3% f.s. 
AC Voltage: Within t 4% f.s. 
Resistance: Within t3%of scale length 
Size & weight. 138x96x51/mm 4809 

ST -300 $38.70 plus tax 
SPECIFICATIONS: 
Range of Measurement: 
AC Amperes (AC Al: 6A 15A 60A 150A 300A 
AC Voltages IAC V): 150V 300V 600V 
Resistance ( ): 1 kK (centre: 30 I 

Tolerance: 
AC Ampere: 3% of maximum graduation. 
AC Voltage: 3% of maximum graduation 
Resistance: 3% of Scale length. 
Inside Battery and fuses of Resistance Range 1 piece UM -3 Bat- 

ter/. 1.5 Volts 3 piece 0.1A Fuses In a Glass Tube 195-11.5 I 

SP -10D 

e - } 
e rv 

.1b Range 
Midscale 
Maximum 
Minimum 

Battery - 1.5VX 1 

dB - 20 r + 22 +20 w- +36 ... +62 
MR0.1 .,50 using external 
uF 0.0001-0.02 0.01-.0.3 power 
Accuracy. Within ± 2.5% fs for DCV & mA: Within t 3.5% is for 

ACV: Within ± 3% of arc for A 
Oimensions S weight 140s95x44mm 6 310gr. 

ST -5 $11.74 plus tax 
SPECIFICATION 
Range of measurement 
DC Voltages: 5V 25V 250V 500V (4K n N) 
AC Voltages: 10V 50V 500V 1000V (2K lL N) 
DC Current: 250..A 250mA. 
Resistance: 0 - 600K (7000 ohm center) 
Allowance: 
DCV and DCA: within ± 3% Is. 
ACV: within ± 4% f.s. 
ohm: within 2.3% arc 

Size and weight: 90x80x28/mm 1209. 

ST -5 
d 
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SP -10D $16.09 plus tax 
SPECIFICATIONS 
Meauursment (Angus. 
DCV 0.25 10 50 250 500 1000 (4K n N) 
DCmA 0.25 25 500 1250mV clop( 
ACV 10 20 250 500 1000 (4K n NI 50 

- X1 X10 KS), 
-20 200 10K 

- 500 5K 1M 
-02 2 200 

GOODWILL TEST INSTRUMENTS 

Sales tax is 
15 percent 
if applicable. 

AC MILLIVOLT METER 
Models: aVT-708 

HIGH SENSITIVITY 
RMS Scale: lmV-300V (Full Scale) In 12 

Ranges. (GVT-706A); 1,5mV-500V (Full Scale) 
In 12 Ranges. IGVT-7068) 
dBM Scale:- 60db .- +50db In 12 Renges 
Input Impedance: IOM fl on all Ranges. 
Accuracy: t3%of Full Scale at 1K Hz 
Frequency: 10Hz-500KHz i3% 
Response: 511z - 1 MHz ±5% 
Output:About IV at Full Scale Indication 
Distortion: Less Than 2% 
Oimension: 142 (WIx205 (HI x 230 (DI (mm/ 
Weight: 3kg 

$173.04 
plus tax 

Frequency Range: x 1 range - 10HZ to 
100HZ: a 10 range - 100H2 to 1KHZ: x 100 
range - 1KHZ to 101042: a 1K range - 10KHZ 
to 100KHZ: 10K range - 100KHZ to 1MHZ 
15 Ranges) 
frequency Acurecy:4.l3% + 1E12) 

Sole Australian Agent: 

$237.00 
plus tax 

$173.00 
plus tax 

I. 1f IPÍ isi 
GOS-935 

OSCILLOSCOPE 
Models: 
OOS-935 
Vertical Deflection: Sensitivity: 10mV/DIV 
Attenuator: 1/1. 1/10. 1/100. and GND. 
Bandwidth: DC:OC-5MHz1-3dBI. 
AC:2Hz-5MHz1-3dB), Input Impedance: 1 MA 
5% Within 35PF, Max Input Voltage: 600VP-P 
or 300VIDC + ac peak). 

Horizontal Deflection: Sensitivity: 
250mV/DIV. Bandwidth: DC-500KHa (-3dB). 
Input Impedance: 1M S1 +10% Within 35PF 
Time Seas: Sweep Frequency: 
10Hz-100KHz in 4 ranges and fine control. 
Linearity: Less than 5% Synchronizing: Internal 
and external 
Synchronization: Type of sync: INT, EXT. 
Sync Amplitude: INT: more than 1 DIV on the 
screen. EXT: more than 2VP-P 

144 

OOS-965 

GOS-958 
Vertical Deflection: Sensitivity: 10mV/DIV. 
Attenuator: 1/1, 1/10, 1/100. and GND. Band- 
width: DC: DC-5MHz1-3dB1: AC: 2Ht-5MHz1- 
3dBl. Input Impedance: 1M .Q. t 5%Within 35PF, 

Max Input Voltage: 800VP-P or 300V(DC+ar 
peak). 

Horizontal Dsfleictlon: Sensitivity: 
250mV/DIV or better Bandwidth: 
0C-500KHz1-3d8) input Impedance: 
IM al t 10% Within 35PF 

1 

LS400.00 
plus tax 

FREQUENCY COUNTER 
Model: GFC 878 

SPECIFICATIONS 
Frequency Range: 10Hz-70MHz 
Input Sensitivity: 20mV, 200mV rene selected 
by sensitivity switch. 
Input Impedance: Appros 1 M Ohm, under 25 
pf. 
Input Destroyed Voltage: 150V rms. 
Coupling System: AC Coupling 
Oscillation Frequency: 10 MHz 
Aging Rete: 100-8 week 
Temperature Stability: 5.10 + 125 + 5°CI 4(110 
(Calibration ambient temperature 0-40°C) 
Measurement Accuracy: ± 1 count + standard 
time base accuracy 
Counting Capacity: 6 digital decimal. 
Counting speed: Max 70 MHz 
Display system: Digital display LED, display 
storage with overflow indication. 
Resolution: 100Hz (10 ms) or 1Hz 1151 
Operating temperature range: 10 - +45°C 
Power Cosumption: Appros 15VA 
Power Requirement: AC I10V/220V, 50/60Hz 
Dimensions: Approx 175 (W) x 75 (H1 x 280 
1D1mm 
Weight: Appros 2.5kg 

Time Bass 
Sweep Frequency: 10Hz to 100KHz In 4 
ranges end the fine control. Linearity: Less then 
5%, Synchronzing: Internal and external 
Synchronization: Internal -8 +: external; line 
0-140 for line frequency sweep. 

EMONA ENTERPRISES Pty. Ltd. 
Suite 208/661 George St, Sydney, NSW. Phone (02) 212-4815, 211-3038. Cable: EMONA SYDNEY. 
WA Distributor: Letco Trading Co, 45 Kirwan St, Floreat Park 6014. Phone 387-4966. 



FOR ALL YOUR ELECTRONIC COMPONENTS 
JOSTY ELECTRONIC CONSTRUCTION KITS 

JKO3 Sine generator 20-20000Hz $30.00 HF61 Med wave receiver $19.50 
JKO4 FM tuner 87.5 - 108MHz $30.00 HF65 FM trans. 60-148MHz $9.50 
JKO8 Light relay for 240VAC $20.75 HF325 FM tuner $79.75 
JKO9 Siren including loudspeaker $19.00 HF330 Stereo decoder, PLL system $24.75 
AF340 40W audio amplifier $35.75 HF385 VHF/UHF preamp $30.50 
AT365 3 channel light show $69.75 B850 Box for HF385 $6.50 
B6065 Box for AT365 $48.75 NT410 P/Supply for HF385 $20.50 
AT465 3 channel super light show $64.75 
B6065 Box for AT465 $25.75 Literature available. 
AT468 4 channel light show $75.50 
B6068 Box for AT468 $28.50 

NEW RELEASE 
PRINTED CIRCUIT 
BOARD BATTERIES 
GE PC mount Ni -Cad batteries 
for standby power for compu- 
ter systems etc, portable 
power for consumer electronic 
products, alarm systems and 
medical equipment. 

Nominal Volts DC 2.4 or 3.6 
Rated Capacity (AH) at 25 
degrees C, 
at 65ma 065 
at 15ma 070 
Max. Discharge (AMPS) at 25 
degrees C, 
Continuous 0.650 
Momentary (1 Sec) 6.50 

DIP compatible pins. Solvent 
resistant plastic case. 

Above 

o 

prices include sales tax and postage. 

MYER5 

LONSDAL6 STRE.Er 

OAR PARK 

L T LDW SDALE ST. 1ma hokr 

yI. . 

MAGRATHS 
208 Lt. Lonsdale Street, Melbourne, 30007-7c, 

Phone 663-3731 qq 

208 

SONNECHEIN 
BATTERIES 

99 

We carry a selected range of 
the A200 series for high cyclic 
applications and A300 series 
for Stand-by parallel opera- 
tion. 
Dryfit-system and mainte- 
nance free. 
Literature available. 

Corning - Electrosil glass - 
tin - oxide close tolerance 1/2 

watt resistors. 
We carry a range from 10 ohms 
to 1 Meg ohms ail of 1 percent 
tolerance. 

IN THE HEART OF MELBOURNE 
COMPUTER SOFTWARE - TSC 6800 and 6809, 

TRS80, PET AND APPLE, ETC. 

FULL RANGE OF COMPONENTS, PC BOARDS, ETC, FOR ETI AND OTHER PROJECTS 
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111 New printers 
handle passbooks 
Special printers for application in banks, building societies 
and similar financial institutions, are to be marketed here by 
Anderson Digital Equipment. 

Made by Okidata, under con- 
tract to Financial Network Ar- 
chitects, of La Jolla California, 
the printers accept passbooks 
and other transaction docu- 
ments without requiring ad- 

' justments by the teller. 
The machines adjust au- 

tomatically for form size and 
thickness and also include a 
locked journal tape to record 
each transaction. The units print 
upper and lower case charac- 
ters bidirectionally at 110 cps, 
with expanded font capability. 

The system includes teller 
and administrative display ter - 

1,1 

.1 

Speakeasy for Australia 
An Australian- designed push-button, 50 -number memory 
telephone has been launched here. 

Called the Speakeasy, it is the 
only telephone communica- 
tions device approved by Tele- 
com to offer a host of inbuilt 
features including PABX com- 
patibility, loudspeaker operation 
and automatic redial, say the 
Australian agents, Systems Au- 
tomation Micronic Pty Limited 
of Crows Nest 

The telephone was designed 
and manufactured in Australia 
by Hypercom Pty Limited and is 
claimed to introduce an entirely 
new concept in telephone 
communication. 

The Speakeasy features push 
button operation, a 'hands free' 
conference loudspeaker facility 
with good tonal reproduction, 
and is claimed to be the only 
telephone available in Australia 
to offer a 50-númber memory. 

The automatic redial can be 
activated with one button to 
contact an engaged number on 
a continuing basis. 

It is easily installed, and is av- 
ailable on a lease plan from as 
little as $3.50 a week. 

Outright cost of the 
Speakeasy is $495 including 50 
number memory, Most im- 
ported machines only offer a 
maximum 28 number memory. 

The set is powered from 
220 Vac and during the ab- 
sence of mains power will oper- 
ate normally except for acces- 
sing numbers stored in the in- 
ternal memory. These are re- 
tained, but are not accessible 
until external power is restored. 

Further Information may be 
obtained from Geoff Quayle in 
NSW on (02) 909-3137. 

minals, printers, keypads and 
magnetic stripe readers for per- 
sonal identification. A branch 
controller manages these de- 
vices and communications with 
a central host computer. 

The dual operator controls of 
the Okidata CP210 allow two tel- 
lers to share each printer in typi- 
cal installations. 

The Okidata CP210 
passbook printer together with 
the Oki range of printers are 
marketed in Australia by Ander- 
son Digital Equipment Pty Ltd, 
P.O. Box 322, Mt Waverley Vic 
3149 (03) 543-2077. 

Splashproof switches 
Indoor and outdoor applications are increasingly requiring 
spWproof and splashproof switches. 

Since space is always at a 
premium, the sealed, ultramini- 
ature 'Series 39' pushbutton 
switch by Grayhill, satisfies both 
requirements. 

The SPST-N/O switch mea- 
sures only 9 mm behind panel; 
the SPST-I`{/C switch, 13.4 mm 
behind panel. Both switches are 
only about 8 mm in diameter. 

These sealed switches are 
momentary butt -contact types 
and rated to make and break 
1/2 amp (SPST-N/O) and 1/4 

amp (SPST-N/C) for 250 000 
operations. 

The SPST-N/O has 
moulded -in terminals to resist 
flux entry into the switch. A long 
migration path reduces the 
possibility of flux contamination 
in the SPST-N/C version. 

Additional information is av- 
ailable by writing to the National 
Sales Manager, ACME En- 
gineering Company Pty Ltd, 
2-18 Canterbury Road, Kilsyth 
Victoria. 

New fuse line 
The Jackson brand of cartridge fuses were released recently 
by IFTA Australia Pty Ltd. 

The 14-100 series glass car- 
tridge instrument fuses come in 
a 5 x 20 mm cartridge rated for 
250 V operation. They are fast - 
acting wire fuse types designed 
for use in circuits with low to 
medium current loads in ratings 
from 100 mA to 5 A. 

The 14-200 series come in a 
6 x 32 mm glass cartridge and 
are medium fast -acting metal 
strip fuses intended for automo- 
tive applications in low voltage 
circuits to 32 V. They are availa- 

ble in current ratings of 
2,3,5,8,10,15,20,25 and 30 
amps. 

The 14-300 series come in 6 
x 32 mm packages and are wire 
fuses suitable for general appli- 
cations in 250 V circuits and 
come in ratings from 250 mA to 
15 amps. 

Fuse holders to suit are also 
available. Contact IFTA, 1 Gre- 
ville St, Randwick NSW 2031. 
(02) 665-8211. 
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Portable spectrum analyser 
Tektronix is introducing the 492 spectrum analyzer to Australia. This portable instrument is small, lightweight and rugged, yet Tektronix notes the 492 affords spectrum analyzer users the first capability to go beyond 60 GHz. 
Stated frequency coverage is: mixers, 21 GHz to 60 GHz with 50 kHz to 21 GHz with internal external Tektronix waveguide 

mixers, and to 200 GHz with 
commercially available 
waveguide mixers. The highest 
range available in most spec- 
trum analyzers is 40 GHz. 

The 492 is designed for easy 
operation. The instrument uses 
a three -knob sequence for fre- 
quency, frequency span and re- 
ference level settings. At power 
on, an automatic sequence pro- 
vides maximum input attenua- 
tion plus vertical and horizontal 
control settings, thereby assur- 
ing a repeatable start-up refer- 
ence sequence. 

Optional digital storage and 
signal processing further en- 
hance the instrument's ease of 
operation. Simplification for the 
user is designed into the con- 
stant tuning rate frequency con- 
trol, which the company notes 
allows positioning the signal 
with more convenience than 
experienced in conventional 
methods. 

Laboratory performance, not 
usually available in a portable 

instrument, is a strong feature of 
this new instrument. Perfor- 
mance levels considered of par- 
ticular interest are: 1) -123 dBm 
average noise level at 100 Hz 
resolution; 2) on -screen 
dynamic range of 80 dB, with 
100 dB measurement capability 
in the preselected ranges; 3) 70 
dBc low phase noise at 3 kHz 
offset. 

The 492 is also relatively 
small, measuring 120 by 327 by 
499 mm. 

Options for the 492 include 
phaselock stabilization, digital 
storage and signal processing, 
front-end preselection, and re- 
moval of the external waveguide 
mixer connection. The 492P, 
which is the IEEE -488 prog- 
rammable version, can also be 
ordered when GPIB interface is 
desired. 

Full information available 
from Tektronix Australia Pty Ltd, 
80 Waterloo Rd, North Ryde 
NSW 2113. (02) 888-7066. 

Teletext text 
A timely release from But- 
terworths recently was this 
little book on Teletext and 
Viewdata. 

In 12 chapters, this book, by 
Steve A. Money, takes you from 
an introduction to the subject, 
through the theory of operation, 
descriptions of the various de- 
coder systems to a look into the 
future. 

Through primarily slanted 
towards the British system(s) 
the book is nonetheless packed 
full of informative material. If 
you want to find out about the 
subject in depth, this book is 
worth a close look. 

Teletext and Viewdata costs 
$17.60, has 151 pages, a hard 

i r 1tLr{¡Q25.11i 
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cover and measures 144 x 
225 mm. Butterworths are lo- 
cated at 586 Pacific Highway, 
Chatswood NSW 2067. (02) 
412-3444. 

Errata & Omissions 
March '80 issue: Tom Moffat's RTTY article suffered from 
some vital copy disappearing from the artwork during 
production. On Figure 7 (page 57), all the transistors (01 
to 08) are small signal types such as BC107, BC547, 
BC108, BC548, 2N3564 etc. The UART may be an 
MM5303N or equivalent, while IC1, IC2, 1C4 and IC5 are 
all type 4001 and IC3 is a type 4000. 

In the Speaker Protector project (ETI-455), on page 41 
there is a note on the circuit diagram that says "D1 -D4 
are 1N914; . D5, D6 are 1N4004". This is incorrect, 
expunge it forthwith, the parts list shows them correctly. 

Handy component packs 
Philips are to market a series of component kit packs through their 'Philips Service' outlets around the country. 

The packs consist of sets of 
resealable polythene plastic 
bags containing a number of 
components of a particular type 
or value. 

Philips have available a variety 
of transistor kits, resistor kits 
and capacitor kits as well as a 
hardware kit The latter contains 

j 

the popular sizes of BA nuts, 
bolts and washers, some small 
drills and a tap with handle. The 
transistor kits include quick re- 
ference data. 

Check your local Philips Ser- 
vice outlet for price and availa- 
bility. 

,01 
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Seven -function versatility from new DMM 
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Tektronix say their new DM 501A digital multimeter is the 
only DMM to combine 4 1/2 digit resolution with the versatil- 
ity of seven measurement functions 

Basic ac and dc voltage, ac 
and dc current and resistance 
measurements are supple- 
mented by dBm and dBV 
measurements and by tempera- 
ture measurement with a probe 
from -62 degrees to +240 de- 
grees (centigrade). Readings on 
the ac scales are true RMS. The 
DM 501A offers full floating 
measurement capability. 

New with the DM 501A is an 

expanded range for tempera- 
ture measurement at the probe 
tip. This range is the widest av- 
ailable in a digital multimeter, 
say Tektronix. The entire probe, 
including cable, is specified for 
immersion at temperatures to 
140 degrees. Small mass for 
low thermal loading and fast re- 
sponse to changing tempera- 
ture is provided by a platinum 
film sensing element. A dome - 
shaped tip provides intimate 
contact between the probe tip 
and the surface to be measured. 

DC voltage is measured on 
five ranges from 200 mV to 
1000 V full scale. Maximum re- 
solution is 10 V and accuracy ís 

plus/minus 0.05% of rating plus 
0.01% of full scale, depending 
on the range selected. 

For ac voltages, five ranges 

may be selected from 200 mV 
to 500 V full scale. Accuracy is 

better than 0.6% of reading plus 
0.05% of full scale (0.2% on 
500 V scale) from 40 Hz to 
10 kHz, and ís 1% of reading 
plus 0.05% of full scale through 
the rest of the 20 Hz to 20 kHz 
operating frequency range. 
Readings are true RMS. 
Maximum voltage rating for the 
inputs is 1000 V peak between 
inputs or between either input 
and ground. 

On the dB scale, any of five 
range settings (-40 dB, -20 dB, 
0 dB, -20 dB, and -40 dB) may 
be selected. Accuracy ís within 
0.5 dB from 20 Hz to 20 kHz. 
Readout in either dBV of dBm 
can be selected. 

Five ranges from 200uA to 2A 
full scale are selectable for 
measuring dc or ac current. 
Maximum resolution is 10 
nanoamps. 

Resistance can be measured 
on any of six ranges, from 200 
ohms to 20 M full scale. A high - 
/low ohms feature allows the 
user to choose whether 
semiconductor junctions will be 

forward biased during in -circuit 
measurements. 

In addition to its own perfor- 
mance features, the DM 501A 

operates in conjunction with the 
users' choice of more than 40 
other TM 500 plug-in instru- 
ments to form a complete mea- 
surement system. These in- 
clude counters, oscilloscopes, 
signal sources, power supplies, 
signal processors and oscillos- 
cope calibrators. Any of six 
mainframes can be selected to 
house the DM 501A Backplane 
wiring facilitates interconnec- 

tion with other TM 500 instru- 
ments. 

Tektronix is a leasing man- 
ufacturer of test and measure- 
ment and computer graphics 
equipment An Australia wide 
network of sales and service 
centres is maintained to satisfy 
customer needs. Contact Tek- 
tronix Australia Pty Ltd, 80 
Waterloo Rd, North Ryde NSW 
2113. 

Sharp `microplanner' 
The Sharp Corporation has introduced an executive microp- 
lanner which will allow a busy person to key in schedules and 
plans in advance and then be reminded at the appropriate 
time with an alarm and visual display. 

The Sharp EL 6200 microplanner is also a full function cal- 

culator, a quartz alarm clock, information storage and a calendar 

with capacity to the year 2099. 
The device has two displays. An upper section for numerals and 

lower section for letters, numerals and symbols. Display in the lower 

section is by means of a dot-matrix alphanumeric rolling writer 

function. 
The alphabetical keyboard is set out the same as a typewriter 

(QWERTY) for ease of operation. 
There are six symbols available - an aeroplane, telephone hand- 

set, car, a wine glass, a person walking and a group of two people. 

These are used in place of messages, to save space. 

On command, the machine will display either monthly or daily 

planners using a dot matrix on which is indicated the time of 
appointments or engagements. 

On another command a detailed analysis of these engagements 
can be obtained from the microplanner. 

The Sharp EL6200 sells for a recommended retail price of 

$99.95. 

Recorder range expander 
The Model 5 Range Expander from McKee -Pedersen In- 

struments may be used with chart recorders, meters, and 
DPMs to automatically keep large signals on scale. 

A major feature of the Model 5 is its ability to convert any recorder 

into a 1 mV sensitivity unit. It also changes single -range units to 

multi -range. Both positive or negative inputs are accepted from 1 

mV to 1 V full scale. Output is selectable for 1, 10, 100 mV or 1 V 

recorders. Full zero suppression is provided. 
For convenience, there is an output for an event market, as well as 

an LED indicator, to show you when over -range data are being 

displayed. 
There are four operating modes: normal, normal with 10 x at- 

tenuation, foldover, and foldover with 10 x attenuation. The normal 

mode simply offsets the overrange signal by one chart width. 

The foldover mode is less demanding. Here, the off -scale signal is 

folded and displayed upside down. The pen does not have to get 

back to zero before continuing its trace. If signals are likely to be very 

large, both normal and foldover modes may be used with 10 x 

attenuation. 
All types of laboratories will find the model 5 useful for their data 

acquisition applications. 
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A long awaited power switching 
device using the most advanced 

optoelectronic and V MOS technology 

TM 

' OUTPERFORMS 
OPTOCOUPLERS 
Much Higher 
noise immunity, 
speed,voltage, 
current and 
gain. 

OUTPERFORMS 
REED RELAYS 
Five times faster, 

Smaller. 

Dramatic 
increase in 
reliability, 

OUTPERFORMS 
TH YRISTORS/TRANSISTORS 
Eliminates RFI, 
false triggering and 
secondary breakdown. 
Simplifies circúitry. 
Switches AC or DC. 
Automatic current limiting 
in presence of transients. 

A problem solver wherever digital circuits interface 
with analogue signals, power circuits or other 

different -level digital signals. 
TELEPHONE SYSTEMS HIGH SPEED TEST EQUIPMENT 
DATA COMMUNICATION EQUIPMENT DATA ACQUISITION 

SYSTEMS AND RELATED 1/0 *COMPUTER PERIPHERALS 

OptoMOS is aTrade Mark of Theta -J Corporation, innovators in solid-state switching. 

c6 
daneva control pty.Itd. 
70 Bay Road, Sandringham, Vic., 3191. Ph: 598.9207. Telex: AA34439 
AGENTS: Sydney: 51.5880. Adelaide: 42-6666. Brisbane: 36.5183. 
ACT: 82-4995. Perth: 325-2444. Hobart: 44-1337. N.Z. (631 85-702. 
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Z°rcxric 
SHOP PTY. LTD. 

DISCOUNT SHOPPING for your pro- 
fessional Microcomputer and termi- 
nal requirements. 

COMPUCOLOR II 
From $1960 Including tax. 
Features: up to 32K user RAM 

Eight colour display 32 lines of 64 
characters 5" Mini disk drive 40 
tracks, 48 TPI 

/ 

LOW COST LOGIC TLS 900 VIDEO 
DISPLAY UNIT 
From $1368 Including tax. 
Features: 24 lines at 80 characters 
per line Transmission rates 75 - 
19,200 Bd. 96 character ASCII 
upper and lower case 12 inch 
monitor. 

b 

N.. 

--..------ 

MICROLINE 80 PRINTER 
From S922 including tax. 
Features: 80 char/sec 80 and 132 
char/line 9 x 7 dot matrix Charac- 
ter or graphics printing Plug com- 
patible to TRS-80. 

"The professional computer shop" 
where you SAVE -SAVE -SAVE 

$ THE IIMIS SHOP 
PTY. LTD. 

212 High St., PRAHRAN, VIC. 3181. Tel: 51-1950. 
91 Regent St, CHIPPENDALE NSW. 2008 

Tel: 699-4910 

TRS-80 ® is a registered trade mark of Tandy 
Electronics. 
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JOHN F. ROSE 
COMPUTER SERVICES PTY. LTD. 

S-100 SYSTEMS 
Omega Configuration 1 

Beehive DM -20 or Lear siegler ADM -42 serial terminal (80 x 25 full 

communications terminals) with Mainframe of 2 x Shugart SA801 R 

double density (480Wdrive), 64k Static RAM (4 Mhz with bank select), 

Delta Products Z80a CPU and Disk Controller, 2 programmable RS232c 

serial VO ports, 3 x 8 bit Parallel ports. NDK S-2000 printer (bi-directional, 
132 columns, 170 CPS, 15" paper, stand and interface). Software: CP/M 

version 2.1 and WORDSTAR (powerful editor/wordprocessing utility). 
S10,650.00 

Omega Configuration 2 
Hazeltine 1500 Serial terminal (80 x 24) with Mainframe of 2 x Shugart 

SA801 R double density disk drives (480k/drive), 48k RAM, 3 x Serial 

RS232c ports, 2 x 8 bit parallel ports, Z80a CPU. C-ITOH 8300p printer 
(9" paper). Software: CP/M 1.41. $7,500.00 

10 Megabyte Hard Disk 
Complete with S-100 controller and full CP/M for either configuration 

$4,900.00 

Video Cassette Interface 
Allows access to 100 megabytes on-line. Ideal solution for backing up 

hard disks for archive purposes. Transfer rate 1.1 megabaud. This 

interface can be used with just floppy disks for large databases. Random 

access capability with Video Cassettes equipped with good editing facility. 

Modified CP/M provided. 51,010.00 

Our S-100 systems can be upgraded to full multi-user systems with hard 

disks and tape back-up. A full range of S-100 hardware and software is 

available. Send 3 x 20 cent stamps for our full catalogue. 

Send for information about our new 8086 computer system and boards. 
Microsoft's Basic 86 and an 8086 cross complier are available. 

SPECIALS 
Altos computer system 48k RAM, 2 x Shugart SA801 R disk drives - single 

density (240Wdrive), 2 x Serial ports, Hazeltine 1500 terminal and NDK 

S-2000 serial printer. Software includes CP/M and utilities 510,499.00 (90 

day warranty) 
14" Electrohome monitor $400.00 
Hitachi 17" monitor S350.00 
National TV camera with built in monitor and zoom lens, solid mobile stand 

included $900.00 
64k Extensys Dynamic RAM Card with documentation S950.00 
20 key HEX unencoded keypad (includes 4 user definable keys) S20.00 
16k Static RAM boards with bank select $400.00 
Vector Graphics MZ system - 48k RAM, Z80a CPU, 1 serial & 2 parallel 

ports, V.G. Dumb terminal (80 characters x 24 lines), 2 x 315k Micropolis 5" 
disk drives, CP/M version 1.41, Vector Graphics Word management system 
and standard V.G. software $4,900.00 (save nearly $2,000.00f) 

Jade 8k Static RAM board $150.00 

CP/M* COMPATIBLE SOFTWARE 
Debtors $330.00 Creditors $330.00 Payroll $500.00 
General Ledger $330.00 Order Entry/Invoicing $500.00 
CP/M* version 1.4 $145.00, version 2.1 S175.00 
MPM' version 1.0 $305.00 
Basic 80 S305.00 Microsoft's Basic Compiler S355.00 
Fortran 80 5405.00 Cobol 80 S630.00 Edit 80 $105.00 
Macro 80 $155.00 XMacro 86 S300.00 
Super Sort 1 $230.00 
Wordstar (full word processing package) $445.00'(5 versions are 

available and are fully described in our catalogue. 
Datastar (comprehensive data entry package, completely menu driven. 

Mail lists produced by Datastar can be used in conjunction with Wordstar) 
$355.00 

Wordmaster $130.00 
C -Basic II $110.00 (semi -compiler ISAM file utility available) 
Pascal Z 5400.00 (with variant records and strings) 
MAGSAM (Index sequential access method plus multiple key) $320.00 

(versions for Microsoft Basic and C -Basic II) 
Games Disk No. 1 (with full documentation) $45.00 
Catalogue (produces a cross referenced catalogue file of all your disks) 

$45.00 
Saver reconstitutes files erased by the CP/M command ERA, also 

enables you to display/alter disk information Independently of file 
structure $45.00 

Z80 Development package $103.00 
ZDT (debugging for Z80 Development package) $55.00 
Whitsmith's C Compiler produces faster code than Pascal with more 

extensive facilities. Linkable to Microsoft Rel files. Requires 60k CP/M 

$640.00 
Selector III -C2 data base package $300.00 
XASM 68 Non macro cross assembler with netted conditionals for 

Motorola MC6800 mnemonics to Intel Hex 5210.00 
The full range of our software is described in our catalogue. 
Trademark Digital Research 

Northstar CPU Z80 board $250.00 
Vector Graphics 48k Dynamic RAM board S700.00 
Mostek Z80 Programming Manual 58.00 
Godbout VO board (2 x RS232c serial ports) S80.00 

available) 
Imsai SIO board 2 x RS232c Serial ports 5200.00 
Jade VO board 1 x serial, 1 x cassette interface 580. 
Ithica Audio Video Board 64 x 16 display with full 

documentation S83.00 
Imsai PIO board 4 x 8 bit parallel ports $200.00 
TSA operating system with full patching guide $350 

Northstar Basic on CP/M $45.00) 
44 pin edge connectors S2.70 
Imsai S-100 edge connectors (Solder type) 54.20 
8251 USARTS $4.50 
N8t26 51.30 21102 (250 Nsec) S1.30 
8275 terminal chip $55.00 
Durst Processor model RCP 20 S850.00 

(no documentation 

00 
cursor control and 

.00 (Patches to run 

All prices include sales tax. Freight; 51.50 for parts, 55.00 for boards. Join our mail list to receive advance notice of specials. 

33-35 Atchison Street, St Leonards, NSW 2065. Phone (02) 439-1220. Telex AA27901. 
Prices subject to change without notice. 
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Motorola semiconductors 
SOANAR ELECTRONICS PTY. LTD. 

ty 

1 

A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP 
30 Lexton Road,Box HiII,Vic..3128,Australia. a^^890661 

VICTORIA: 890661 
NSW: 7896733 
STH. AUST: 516981 
9UEENSLAND: 525421 
WEST AUST: 3819522 
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The world's largest, most sensitive, highest resolution radio telescope .. . 

The Very Large Array 
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Presently under construction on a quiet, uninhabited 
high -altitude plateau in New Mexico, USA, this enormous 
Y-shaped system will provide radio astronomers with the 
most advanced facility' ever devised. 
THE VERY LARGE ARRAY (VLA) 
is a huge array of radio antennae situated 
in New Mexico some 84 km west of 
Socorro and 120 km south-west of 
Albuquerque. The telescope, scheduled 
for completion in 1981, will eventually 
consist of 27 individual dish antennae 
15 m in diameter, each weighing about 
214 tonnes. The 27 antennae will be 
spaced along the three arms of a railway 
track arranged in the shape of a 
symmetrical or equi-angular 'Y'. Two of 
the arms are 21 km in length and the 
third, the northern arm, 19 km in length. 
The VLA is already in a state of partial 
operation and more antennae are added 
to the system as they become available. 

Design aims 
The total cost of the enormous VLA 
receiving system has been estimated at 
some US$78 million (including the cost 

of a 28th antenna so that one antenna 
can be serviced whilst the others are in 
use). Why do radio astronomers feel 
that the expenditure of such an 
enormous sum is justified in order to 
listen to signals from space? 

The resolution available from 
conventional radio telescopes is very 
poor when compared with optical 
telescopes; this means that two objects 
close together which emit radio waves 
are detected only as a single object. 
This problem arises because of the long 
wavelength of radio waves compared 
with light waves. In order to obtain a 

good radio map of the sky a telescope 
with a resolution far better than that 
provided by conventional radio 
telescopes is necessary. In addition, 
researchers are always seeking better 
sensitivity together with the ability to 
make maps or images of the radio sky 

within a reasonable length of time. 
Considerable impetus has been given to 
the radio astronomy programme by the 
realisation that a detailed study of the 
extra -galactic sources of radio waves 
is necessary for our understanding of 
the basic physics of the strange 
phenomena which occur in neutron 
stars and black holes. 

These requirements led, in the mid - 
60s, to radio astronomers formulating 
the basic performance criteria they 
would like for a powerful radio 
telescope. This telescope would be able 
to provide radio images of interesting 
regions of the sky with the highest 
possible resolution and sensitivity. The 
main design aims may be summarised 
as follows: 
i. A resolution of about 0.6 second of 

arc at an observing wavelength of 
6 cm (a frequency of 5 GHz). 
The angular resolution obtainable 
is proportional to the wavelength 
of the received signals. 

ü. Facilities to enable all of the polari- 
zation characteristics of the received 
radiation to be measured. 
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Brian Dance 
iii. The field of view of the telescope 

to be at least a few square minutes 
of arc so that a reasonable area can 
be mapped in a single observation. 

iv. The characteristics of the received 
beam to be similar to those obtained 
using a normal paraboloidal antenna 
which imposes a reasonable limit on 
interfering signals, away from the 
main beam, in the side lobes. 

v. The instrument is to make observ- 
ations over a range of frequencies 
with reasonable frequency resol- 
ution to provide spectroscopic data. 

vi. It was desirable that the equipment 
should be able to view the whole 
sky north of a declination of about 
-20° 

vii. A quick change of the observed 
wavelength should be possible and 
also that simultaneous observation 
can be made on two wavelengths. 

viii. The performance figures stated to 
be achieved with an observing time 
of not more than eight hours. 

These eight criteria are some of those 
which most profoundly influence the 
design of the instrument and the 
possible applications, but there are 
other important factors. For example, 
the sensitivity depends on the total 
collecting area of the equipment and on 
the electronic circuitry; these factors 
ire in turn very dependent on the funds 
available for investment in the 
equipment. 

It is all very well establishing criteria 
for the desired performance, but it has 
been estimated that a conventional type 
of radio telescope with a fully steerable 
paraboloidal antenna would have to 
have a diameter of about 27 km in order 
to meet these requirements. This is 
clearly an engineering impossibility! 
Indeed, many astronomers feel that the 
1000 foot (305 m) diameter Arecibo 
dish is the largest single antenna which 
it is practical to design at the present 
time, but this dish is fixed in position. 
The dimensions of a steerable antenna 
must be within reasonable limits or the 
weight of the reflector will be so great 
that it is deformed; in a high wind the 
problems are still more severe. 

Arrays 
The radio astronomers therefore turned 
their attention to multi -antenna arrays 
in order to obtain the required perform- 
ance. A three element array is in 
operation at Greenbank i West Virginia, 
USA, a six element array at Cambridge, 
England and a twelve element array at 
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The Very Large Array is located on a plateau, high in Socorro County in New Mexico, USA. The North arm straddles highway 60 which was straightened to accommodate the location of the VLA. The installation is to be run by the National Radio Observatory of Associated Univers- ities Inc, under contract with the US National Science Foundation. 
Wcsterbork: The Netherlands. However, 
a far larger array was required for the 
V LA. 

Radio antenna arrays can employ the 
technique of `aperture synthesis', 
developed about 1960 by Martin Ryle, 
Director of the Mullard Radio 
Observatory in Cambridge (which 
helped him to gain a Nobel prize in 
Physics jointly with Anthony Hewish). 
When all 27 antennae are available in 
the VLA, there will be 351 separate 
pairs of elements which act as 351 
individual interferometers. (One can 
choose two things from 27 in 351 
different ways, since: 

C = 127!/125!2! = 351). 127 2 

As the earth rotates, the individual 
antennae of the array track the source 
of radio waves under observation. Up 
to a few million independent measure- 
ments can thus be obtained as the 
source traverses the sky and these can 
be combined in a computer to produce 
the required radio map. 

The VLA 
The Y-shaped pattern was adopted for 
the VLA after computer simulation 
work had shown that this pattern would 
give the best possible performance of 
the many possible system arrangements. 

Proposals for the VLA originated ín the 
period 1964 to 1971 and great care had 
to be given to the choice of a suitable 
site. A large, flat area was required, 
sparsely populated and little used, in 
a region of low radio noise. A site at 
a low latitude was sought so that a large 
part of the sky could be viewed as the 
earth rotates. This site had to be on an 
elevated plateau so that the atmospheric 
effects on the incoming signals were 
minimised. In addition, the climate at 
the site should be relatively dry to 
minimise the effects of water vapour 
in the air on the signals. 

A thorough search was made in the 
south-west region of the USA, but very 
few sites were found which met the 
requirements. Fortunately, the site 
selected in the Plains of San Augustin 
meets the requirements almost perfectly. 
It is a large area ringed by mountains 
(which offer useful shielding against 
unwanted radio signals) and is a rather 
beautiful region some 2130 metres 
above sea level. There are no towns or 
villages on the selected plain, cattle 
ranching being the only occupation. 
Although the cattle ranchers were at 
first worried about the new project, 
they soon accepted it and now realise 
that it it only a receiving station. Cattle 
can continue to graze peacefully near 
the giant antennae. 
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The Very Large Array 

The antennae 
The antennae are being constructed by 
E-Systems Inc. of Dallas, Texas. The 
first antenna was accepted on 
September 22nd, 1975 and received its 
first signals from Virgo A (3C-274) on 
October 24th, 1975 in the 5 GHz band. 
A second antenna was accepted on 
November 13th, 1975 and by February 
18th, 1976 both antennae were under 
computer control using a 1.24 km inter- 
ferometer baseline in the same 
frequency band. 

Each antenna is a massive structure 
some 28.7 m in height, assembled at 
a central facility and moved out on a 
railway track to one of the 72 observing 
points of the VLA. Each arm of the Y- 
shaped array is equipped with a double 
railway track called the 'the rail to 

nowhere'. Short spur tracks lie 
perpendicular to the main tracks at each 

of the observing points so that an 
antenna can rest on any of these spur 
tracks. All transportation along the arms 
of the Y is by rail, no roads being 
provided. 

When a change of focus is required, 
the huge antennae are lifted from their 
pillars and moved by means of three 
24 -wheel transporters along the railway 
track. Four basic configurations are 
employed with lengths of 21 km, 
6.4 km, 1.9 km and 0.6 km. The 
configuration chosen depends on 
whether one requires maximum 
resolution using the 21 km baseline or 
a greater sensitivity combined with a 

reduced side -lobe pattern. 
Each of the antennae transporters 

HOW THE VLA WORKS 

Many small antennas arranged in a 'V' configuration can simulate the large, single dish 

telescope (as illustrated diagrammatically above) by utilizing the Earth's rotation. When 

the 'Y' system is rotated relative to the object being observed, in 8-12 hours "exposure 

time" the large telescope array will generate a high resolution 'picture' of the radio source 

it is set to track. 
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weighs about 66 tonnes and can travel 
at speeds of up to about 8 km per hour. 
Antenna can be transferred from one 
arm of the Y array to another arm if 
they are first moved to the centre of the 
array where the tracks meet. Thus, 
major changes in the antenna 
configuration can be made in about a 

day. Each of the 72 observing points 
contains all of the equipment required 
for anchoring the antennae and provides 
electric power and all of the required 
signal communications connections. 

Each antenna is designed to operate 
in a wind of up to 64 km/hr and to 
withstand a wind of up to 177 km/hr 
even if coated with 109 kg/m2 of 
ice. The receiving system permits 
operation ín any one of the four 
frequency bands 1.35-1.73 GHz, 4.5- 
5.0 GHz, 14.4-15.4 GHz and 22-24 GHz. 
In order to obtain a high performance 
at high frequencies, the reflector surface 
of each antenna must maintain its shape 
to within ±0.75 mm even when a wind 
of up to 64 km/hr is present. At low 
frequencies the shape of the reflector 
is far less critical than at the maximum 
design frequency of 24 GHz (1.25 cm 
wavelength). 

It is essential that each antenna of 
the VLA can be accurately pointed at 
the required region of the sky. The 
pointing and tracking accuracy is under 
computer control and is better than ±15 
seconds of arc. Alarm buttons are 
placed at various points on each of the 
huge dishes so that if the dish begins 
to move when a person is on it, he can 
signal to the operator that he is there. 

The antennae operate as Cassegrainian 
systems in which signals from the 
primary or main reflector strike a 

secondary reflector which reflects them 
into the feeders in the centre of the 
main dish; they then pass into the 
receivers below the antenna. The feeders 
for the different frequencies are arranged 
in a circle around the axis of the main 
reflector so that, as the secondary 
reflector is rotated, the signals are 
directed to the desired feeder. The 
rotation of the secondary reflector is 

controlled by the main computer of the 
VLA, so it is easy for astronomers to 
change the frequency of the receiver 
system. This offset secondary reflector 
and multi -frequency feed system is 

based on spacecraft tracking antennae. 

The receivers 
Two completely separate receivers are 
used for each frequency band at each of 
the antennae so that complete measure- 
ment of the polarisation of the 
incoming signals can be made at any one 
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wavelength or (with the aid of 
additional radio mirrors and lenses) the 
simultaneous measurement at two 
frequencies in one plane of polarisation. 

Each VLA front end accepts signals 
in any one of the four frequency bands, 
converts them to the 4.5-5 GHz band 
if they are not already in this band, 
amplifies them and passes them on to a 
central computer facility. The front end 
should introduce a minimum amount of 
noise and therefore the complete units 
are cooled to 18 K (-255°C) using a 
refrigerator system; the latter consists 
of a two stage closed -cycle helium 
refrigerator with a 10 W capacity second 
stage which keeps the temperature 
constant to 1 K. 

Each front end uses a cooled 
parametric amplifier operating in the 
4.5-5 GHz band (which is the optimum 
frequency for cooled parametric 
amplifiers). A solenoid operated coaxial 
switch allows a straight through 
connection to the amplifier input for 
signals in the 5 GHz band and connection 
to one of the converters for other input 
frequencies. A parametric up -converter 
is used for the 1.35-1.73 GHz band and 
two cooled Schottky diode mixers for 
the higher frequency bands. 

The parametric amplifiers are two - 
stage 25 dB gain units which are followed 
by a gallium arsenide FET amplifier 
operating at room temperature. The 
receiver noise temperature in the four 
bands n order of increasing frequency 
is 18 K, 25 K, 200 K and 240 K, while 
the total system temperature is 47 K, 
49 K, 240 K and 290 K. 

The received signals are conveyed to 
the central computer room by lengths 
of circular waveguide placed along the 
three arms of the Y-shaped VLA. This 
60 mm diameter waveguide, which is 
buried in the ground, also carries all 
signals between the antennas and the 
computers. Control and command 
signals to direct the antennae as well as 
local oscillator signals are sent along 
these waveguides. This type of wave - 
guide was developed to handle 600 000 
simultaneous telephone calls. A single 
length of continuous waveguide is used 
in each arm of the Y and conveys all 
signals to and from as many as 12 
antennae in the one arm. 

The rather remarkable waveguide 
system allows a greater degree of 
flexibility in the VLA than possible 
using other techniques. For example, 
ordinary radio communication would 
not be acceptable because it could cause 
interference with the VLA. The 
maximum communication path length 
of 21 km is achieved without the need 

A special transporter vehicle was constructed to carry the huge antenna assemblies to their sites once their construction was completed. Above is antenna No.1 on the transporter, July '75. 

...-.. 
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A closer view of the specially -built transporter, taken while it was moving antenna No. 1. 
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fi 
An unfinished antenna in the antenna assembly building - also specially built for the const- ruction of the antenna assemblies. Some idea of the size can be gauged from the small figures visible at the base of the antenna, adjacent to the transporter (right). 
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The Very Large . Array 

for any repeaters; the attenuation of a 

50 GHz signal is only 1.4 dB per km. 

Each antenna in an arm of the Y is 

allocated a 1 GHz bandwidth channel 
and 11 channels (two spare) spaced 
2.4 GHz apart are allocated in the 
27 GHz to 53 GHz range. 

Signal processing 
The output of the 27 receivers of the 
VLA system will be combined and fed 
through digital filters in real time. 
Although the signals are usually weaker 
than.the noise level, the common signals 
are selected by comparing every antenna 
output with every other for 351 pairs 
of outputs and by multiplying each 
against the points to be measured. 
This is equivalent to some 11 654 
multiplications at a data rate of 
100 MHz. 

Discrete component systems would 
be too bulky and too slow for this 
purpose and would run hot, so it was 
decided to employ fast emitter coupled 
logic (ECL). Suitable devices were not 
available on the commercial market so 

an independent manufacturer of custom 
built ICs (Silicon Systems Inc.) was 
approached with a request that they 
design suitable devices. The resulting 
chips can operate at a 300 MHz clock 
rate with static inputs or 200 MHz 

with dynamic inputs; this is considerably 
greater than the VLA requirement. 

The 90 x 93 mil ECL chips are used 
with three tiers of logic for 100 MHz 
operation; the stacking of current 
switches in three layers reduces the 
propagation delay time. They take the 
100 MHz three -level digital coded 
signals from the analogue -to -digital 
converters and produce data in 4 MHz 
serial form for the central computer to 
analyse. The 6 500 ECL chips are 
basically digital multipliers which filter 
the common signal from the 27 antenna 
signals. The design of the circuit 
includes four flip-flops, 8 -input buffers 
and two ECL-to-TTL converters. 

Low power Schottky TTL is 

adequate in speed for the somewhat 
slower integrator and a 423 transistor 
device (78 x 93 mils) was developed for 
use as a counter and shift register. There 
are 13 500 of these TTL integrator 
chips used for combining the correlated 
outputs for 4 MHz transmission to the 
main computer frame. 

The use of integrated circuits has 
resulted in increased reliability because 
of the smaller number of inter- 
connections than if discrete devices 
had been used. In addition, a cost saving 

of US$1OO 000 is said to have been 

achieved through the use of the purpose 
built devices. At least three other 
observatories are now using Silicon 
Systems devices. 

Computers 
The processed outputs are fed into a 
computer system, since only a computer 
can handle the very high incoming data 
rate. A 'Boss' computer controls the 
'Cora' computer which collects the 
incoming information and also a 

'Corbin' computer which has the 
difficult task of correlating this 
information. The fourth computer, 
known as 'Monty', monitors the 
performance of all four computers 
including itself. 

The output from the computers is 

a roll of paper on which is printed many 
numbers, each representing the signal 

strength in a region of a few seconds 
of arc. Computers are ideal for 
calculating such signal strengths, 
recording the time of day at which they 
occurred and all equipment parameters, 
especially as the signal itself is no more 
interesting than the radio noise one 
hears when a VHF receiver is tuned 
between two stations without inter - 
station noise muting! 

Performance 
The sensitivity of the VLA is sufficient 
to detect signals which have a power of 
only 10-27W/m2/Hz at the surface of 
the earth, but it is difficult to 
comprehend the meaning of this power 
level. If the bandwidth is 100 MHz, it 
corresponds to 1019 W/m2 or 
1 0-2 3 W/cm2. Expressed in another way, 
one can say that the VLA will be able 
to detect, with a signal-to-noise ratio 
of about five dB, a signal which is one 
ten -thousandth of the intensity of the 
signal detected by Karl G. Jansky in 

1932 - the first extra -terrestrial radio 
source detected by man. The high 
sensitivity is partly due to the large 
total collecting area of the 27 antennae 
of 25 m diameter which is almost equal 
to that of a single telescope of 130 m 

diameter. The sensitivity is better by 
a factor of ten than any other telescope 
yet made. 

However, the improvement in 

resolution offered by the VLA is even 
more impressive. Until fairly recently 
the resolution of a radio telescope could 
not .even match that of the unaided 
human eye for visible light; the eye can 
separate two points of light about 180 
seconds of arc apart. The resolution of 
the Mount Palomar optical telescope 
is about 8000 times better than that of 

the human eye, namely about 0.0225 
second of arc. Thus one can see fine 
detail with this telescope. The best 
resolution expected from the VLA 
is about 0.13 second of arc or about 
.5.8 times worse than that of the Mount 
Palomar telescope. This relatively high 
resolution at radio frequencies is what 
really excites astronomers about the 
VLA. 

The resolution of an optical 
telescope is approximately proportional 
to the wavelength of the light divided 
by the diameter of the collecting mirror 
(the smaller the resolution, the better 
the telescope performance). The large 

mirror of the 200 inch (5.08 m) 
diameter Mount Palomar telescope thus 
provides a much better resolution than 
the human eye; both function at optical 
wavelengths. 

Radio waves of a frequency of a few 
GHz (similar to those received by the 
VLA) have a wavelength about 100 000 
times greater than optical wavelengths. 
Thus, in order to obtain a resolution 
for radio sources similar to that 
provided by the Palomar optical 
telescope, one might expect one would 
have to construct a radio telescope with 
a diameter. of some 508 km! At some 
frequencies this requirement can be 
reduced by a factor of about five times, 
but it is nevertheless impossible to 
construct a reflector of any diameter 
approaching this. Therefore the VLA 
employs a number of dishes spaced 
out over a large area with their signals 
suitably combined to provide a 
resolution which, although not equal to 
the optical resolution of the Mount 
Palomar telescope, is able to approach 
the resolution of this optical instrument. 

The resolution obtainable from the 
VLA depends on both the wavelength 
of the received signals and on the 
particular array configuration employed. 
For example, at 5 GHz the four basic 
antenna configurations provide 
resolutions of 16, 5.4, 1.8 and 0.6 
seconds of arc, the best value of 0.6 
seconds of arc being obtained with the 
21 km configuration. At frequencies 
of about 23 GHz the radio wavelengths 
are smaller and a correspondingly better 
resolution of about 1.3 second of arc 
can be obtained. 

Apart from its performance, a great 
advantage of the VLA is its flexibility 
and wide frequency range. It can cover 
both the hydrogen and hydroxyl lines 
in the single frequency band of 1.35 
to 1.73 GHz. Spurious effects due to 
antenna side lobes and atmospheric 
fluctuations are less than 3%. The 
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observer can choose from quite a 
variety of antenna and electronic 
system configurations. Maps of a region 
about 0.5° square can be obtained in 
eight hours with an angular resolution 
of about 1 minute of arc and a 
frequency resolution of a few KHz over 
a wide bandwidth. 

Applications 
The availability of the VLA facilities is 
expected to make a great impact on 
almost every aspect of astronomy. 
We can therefore only mention a few 
examples of its likely use. 

One of the first applications of the 
partially completed VLA system was for 
mapping planetary nebula which are 
shells of hot gas ejected from dying 
stars. A resolution of about 1.5 seconds 
of arc, similar to that of excellent 
optical photographs, was obtained at 
a wavelength of 6 cm, using the seven 
antennae available at the time with a 
maximum separation of 5.2 km. 
Planetary nebulae were chosen for this 
preliminary work, since they are 
compact objects with a high surface 
radio brightness. The four nebulae 
examined had previously been mapped 
at radio frequencies with somewhat 
inferior resolution in most cases, so the 
quality of the VLA resolution could be 
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assessed. These nebula also form a 
useful test, since their radio and optical 
emissions come from the same hot, 
ionised gas. 

The VLA is also likely to be used to 
investigate the centre of our galaxy. 
This cannot be examined by optical 
instruments, since thick clouds prevent 
visible light from reaching us from this 
region of Saggitarius. Radio astronomy 
has shown that a radio source exists 
near the centre of the galaxy which is 
exhibiting a rapid outflow of gaseous 
material, but further investigation is 
needed. 

Radio astronomers also use the VLA 
to search for interstellar molecules 
which emit radio waves. Many types of 
molecule have already been discovered, 
but the VLA will be used to look for 
evidence of various organic molecules 
which are present in the distant clouds 
of gas and dust on the edges of the 
Milky Way which some people believe 
are the breeding grounds for stars and 
planets. The presence of such molecules 
may indicate that planets may be 
formed already stocked with the 
molecules required for life. 

One of the most interesting 
applications of the VLA is for the stúdy 
of the most distant parts of the universe. 
Signals from such regions are very weak 

u 

owing to their extreme distance, so a 
huge telescope such as the VLA is 
needed to provide good data. Such work 
may answer questions such as: "Is our 
universe in a state of continual 
expansion or will it contract again so as 
to form a point discontinuity and hence 
generate another 'big bang'?". 

There is also a great deal of work to 
be done on such topics as quasars, 
pulsars and the little-known black holes 
which are all strong radio emitters. 
In such objects conditions exist which 
cannot be duplicated on earth, so a 
study of them may greatly advance our 
understanding of the physical world. 
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New approach to 
electronics education 
Roberta Kennedy 

OUR RECENT survey of electronics 
courses and careers (ETI January and 
February 1980) pointed to a number of 
anomalies within the existing education 
system. The most obvious of these was 
the apparent structuring of courses at 
technical colleges, TAFEs and the like 
to fill the arbitary job classifications laid 
down by the Public Service and other 
government bodies. 

While it is true that, until recently, 
such government departments were the 
major employers of electronics 
personnel, this situation is changing. 
There is an increasing demand from 
private industry for trained servicemen, 
technicians and other electronics staff, 
and as this demand grows it is becoming 
clear that government -structured 
courses are just not providing enough 
suitable trainees for these industries. 

The problem with many TAFE 
courses is that they are relatively long 
(two years or more), have high entrance 
requirements (especially in 
mathematics), contain a low percentage 
of 'hands-on' workshop training, and are 
broadly based rather than aimed at 
filling specific job vacancies. As a result, 
these courses cannot possibly turn out 
enough trainees to keep up with current 
industry requirements, and many 
students who complete these courses are 
lacking the practical experience 
necessary to move directly into full-time 
workshop positions without further 
company training. 

This situation is unlikely to change, 
despite repeated requests from the 
private sector to the Department of 
Education for a general re -structuring 
and updating of current courses, and for 
the creation of. special courses to train 
people for jobs in their organisations. 

What the private sector needs now 
(and will need even more in the future) 
are trainees with 'hands-on' practical 
experience to work as servicemen and 
technicians. They are also looking at the 
idea of employing people with a basic 
background in electronics for 
management positions, in the belief that 
such people will be better equipped to 
deal with future trends in the industry. 

Those companies involved in marketing 
electronics products are also seeking 
sales personnel with an understanding of 
electronics, in order to better promote 
their products. 

The official policy of technical 
colleges is that they cannot be geared to 
specific industry needs. The potential 
for a private electronics course designed 
to meet industry requirements is 

therefore enormous, and this is where 
the School of Electronics fits in. 

Situated at Milsons Point, Sydney, 
the School was founded three years ago 
by John Burnett, with the initial aim of 
establishing a full-time electronics 
course for school leavers. The first 
course actually implemented by the 
School was, however, their Audio 
Engineering Programme, which has 
proved most successful (see February 
ETI, page 37). The School is now in the 
process of expanding - taking over the 
ground floor (in addition to their 3rd 
floor premises) to accommodate a 
complete electronics workshop, which 
will be the training ground for the 
electronics courses starting this month. 

The course 
John Burnett has spent two years 
researching the course; talking to 
employers, technicians, servicemen, and 
many companies involved with 
electronics. By finding out exactly what 
skills are in demand, and the type of 
training needed to provide them, he has 
formulated a course specifically aimed 
at preparing students for employment 
on completion. 

The full-time programme is held over 
24 weeks (six hours a day, four days a 

week). A maximum of 60 students will 
be enrolled, and these will be split into 
four groups of 15 students for class 
work. 

The course is designed for school 
leavers (and others with no knowledge 
of electricity or electronics) who wish 
to train for careers in the electronics 
service industries. There are no 
prerequisites, and no age restrictions. 

The basis of the course is 50% 
practical workshop training and 50% 

related theory - i.e.: instead of 
practical sessions being used for the 
illustration of a theoretical principle, 
they are regarded as the most important 
part of the course, with theory 
providing a back-up explanation. 

Construction, design and servicing 
(with the emphasis on the latter) are the 
basic skills covered. Students will be 
trained in the servicing of the majority 
of consumer electronic products now on 
the market - radio and television sets, 
tape recorders and cassettes, stereo 
equipment, household appliances, 
electronic games etc. Other studies 
include auto -electrical maintenance and 
repair, business equipment (typewriters, 
word processors, calculators, 
photo -copiers etc.) digital, analog and 
audio circuit design, and the 
construction of transformers, power 
supplies and printed circuit boards. A 
knowledge of components, suppliers 
and manufacturers is also included. The 
course will be up -dated yearly, to make 
sure it keeps pace with industry trends. 

The School is working in close 
co-operation with companies who 
manufacture, import and market 
electronic products, and it is intended 
that these companies will employ large 
numbers of their students. Already 
there have been many enquiries from 
such companies, asking when the first 
group of trainees will be available! 

Services 
A number of services for private 
companies are available through the 
School. For example, a company 
dealing with electronic/electrical 
products can arrange with the School 
for students to do maintenance work 
and service on their product lines, either 
in the company's workshop or at the 
School. This arrangement provides a 
wide range of equipment for students to 
work with, an experience of real work 
situations, an introduction to potential 
future employers, and some idea of 
what these companies would be like to 
work for. Thus the 24 week course can 
be regarded as real work experience. 
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John Burnett 
Special courses can also be arranged 

for companies who require specific 
training programmes for their 
employees, or for businesses who want 
staff to be retrained. 

In conjunction with the full-time 
course, the School is also introducing a 
part-time electronics course, designed 
for people whose work involves 
electronics and who need to update 
their knowledge, and for others (such as 
hobbyists) with a basic understanding of 
electronics, who want to broaden their 
skills. 

Entrance requirements for the part- 
time course are a basic understanding of 
electrical principles, mental maturity and 
aptitude (defined by John Burnett as 
"the ability to pull something apart and 
see how it works"). There is no 
restriction on age, although the School 
expects this course will mainly attract 
people in the 25-35 age group. ' 

Content of the course is similar to 
the full-time programme 50% practical, 
50% theory, (with the emphasis on 
hands-on training), but it starts at a 
higher level and is more intensive. 
Classes will be held one night a week 
over 30 weeks, with a maximum of 15 
students per class. 

There are currently three full-time 
(and several part-time) teachers attached 
to the School, who are involved in all 
courses, including the audio programme. 
These are John Burnett himself, whose 
background is in audio engineering and 
the manufacture of audio and electronic 
equipment, Rod Elliott, who has 
previously been involved in research and 
design of electronics, and Steven 
Penning, an industrial electronics 
engineer and recording engineer, who 
has been with the School from the 
beginning. More full-time staff will be 
recruited as the School expands. 

Fees are calculated on the basis of 
$20 per lesson, which adds up to $1200 
for the full-time course and $600 for 
the part-time course. It is a policy of the 
School that students do not sign a 

contract and can pay their fees in 
monthly instalments, tuition being 
terminated by non-payment of fees. 
This ensures the integrity of the School, 
and avoids the problem of students 
losing interest in the course and thus 
losing money. John Burnett believes 
that this is the reason why there have 
(so far) been no drop -outs from the 
School. If a student has to discontinue a 
course for any reason, they can pick it 
up again the following term. 

As private schools cannot grant 
diplomas, students are instead given a 
certificate of proficiency and an 
individual assessment (similar to a 
reference) on completion of their 
course. Assessment is based on aptitude, 
attendance and assignments set 
throughout the course. 

The future 
John is pushing to have the full-time 
course recognised under the NEAT 
(National Employment and Training) 

. Programme, whereby government 
assistance is given to unemployed 
people who require training to increase 
their employment prospects. Courses 
must be approved by the Department, 
such approval depending on the current 
labour market. It is also hoped that the 
course will be accepted as a prerequisite 
for more advanced electronics courses, 
such as the E & C certificate. 

To this end, John has spent a lot of 
time talking to careers advisers in high 
schools, the Department of Youth and 
Community Services, technical colleges 
and the like. He is ensuring that they are 
aware of the course, and hoping that 
they will eventually refer suitable 
students to the School. 

Careers Advisory Services receive 
many enquiries from the electronics 
industry, and are fully aware of the 
enormous demand for employment in 
this area. While they agree with John 
Burnett that electronics must eventually 
be included in the high school 
curriculum, they are not in a position to 
influence the Education Department to 
this end; and there are at present no 
plans to introduce electronics to high 
schools. Thus, despite the pressing need 
for more trained electronics personnel, 
and the vast unemployment in other 
areas, high school students are generally 
unaware of the career possibilities in 
this industry. 

As government departments are not 
noted for the speed with which they 
implement changes, it will obviously be 
a long time before the situation with 
respect to electronics education will be 
rectified. Meanwhile the jobs are there, 
waiting to be filled, and the School of 
Electronics is making sure that at least 
some of them will be. 
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SIMPLE PROJECTS VOL 1 

Published 1975 - Projects include 
Crystal Radio, FM Antenna, Car 
Alarm, Transistor Tester, Basic 
Power Supply, Two Siren Circuits, 
Electronic Flash Trigger, Pool Alarm, 
HI -Power Strobe, Simple Speaker, 
Auto -Amp, Simple Amplifier. 
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metal detector 

train controller 

telephone bell extender 

photographic strobe 

transistor tester 

selecta -game 

breakdown beacon 

loudness control 

touch switch 

courtesy light extender 

rev monitor counter 

auto amp 

car alarm 

three receivers 

code practice oscillator 

emergency flash 

drill speed controller 

active antenna 

one transistor radio 

mint -organ 
accentuated beat metronome 

power supply 

simple intercoms 

SIMPLE PROJECTS VOL 2 

Published December 1978 - 
Projects include Metal Detector, 
Train Controller, Telephone Bell 
Extender, Touch Switch, Drill 
Speed Controller, Emergency Flash, 
Loudness Control, Breakdown 
Beacon, Active Antenna. 
$2.95 plus 45 cents postage and 
packing. 
Send orders to:- Electronics Today 
International, 15 Boundary Street, 
Rushcutters Bay, NSW 2011. 
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All systems go! 
VEGAN GIAPHC > 
VECTOR GRAPHIC is a leading American micro -computer manufacturer who 
has been producing reliable, quality products since 1976. 
VECTOR GRAPHIC SYSTEM B offers enterprising companies the right hardware 
for the emerging micro -computer business market. More economical than "big" 
systems, yet offering wide ranging ability in their market sphere. 
Whether you're looking for Hardware for your software products or you 
want a complete end user turn key system, Vector Graphic has the solution 
to your needs. 
Fully supported in both Software and Hardware in Australia. 

48K or 64K RAM 
630K on dual floppy disk drives 
24 x 80 video terminal 
Time-share multi-user - additional 
video terminals 
Microstor - extra on-line disk storage 
Vector Graphic DM printer 
Qume letter quality printer 
BASIC, Z80 assembler, debugger, editor 

The industry standard - CP/M 
Optional languages include COBOL, 
FORTRAN, PASCAL, C etc. 
Accounts payable 
Accounts receivable 
General Ledger 
Inventory Management 
Word Processing 

AUSTRALIAN DISTRIBUTOR DEALER ENQUIRIES INVITED 

AJ.&JW. DICKER 
24 Woodfield Boulevarde, Caringbah, NSW 2229. Phone (02) 524-5639. Telex 70182. 
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Simple, sensitive Geiger counter 
Radioactivity is a fascinating subject. The more you learn 
about it, the more questions there are to ask! This project is 
simple to construct and relatively inexpensive. It should 
prove of great interest to science teachers, students and 
anyone generally interested in radioactivity. 
IN 1896, Henri Becquerel announced 
the discovery of radioactivity. He had 
been experimenting with the element 
uranium and found that it 
spontaneously emitted energy, without 
activation by another energy source. 
Immediately, researchers started the 
quest for other elements that might also 
exhibit this property of natural radio- 
activity. Pierre and Marie Curie isolated 
two new elements from a uranium ore 
called pitchblende. Naming these 
elements polonium and radium they 
discovered their new elements were 
enormously radioactive. Polonium for 
example, is approximately 10 billion 
times more active than an equivalent 
mass of uranium. 

The radiation emitted by radio- 
active elements was at first likened to 
X-rays, discovered only four months 
earlier, but it was Ernest Rutherford 
who first found that there was more 
than one kind of radiation. The most 
obvious difference was the ability of the 
radiation to penetrate matter and he 
called the least penetrating radiation a 
(alpha) rays, and the other more 
penetrating radiation Q (beta) rays. 
Magnetic field deflection of the 
rays showed that (3 rays were in fact 
free electrons. Further work carried 
out by Rutherford on the oc ray 
showed that it consisted of particles 
also and had a positive charge equal 
to the charge of two protons. The 
particle of the « ray was later proved 
to be the nucleus of the element 
helium, consisting of two protons 
and two neutrons bonded together. 
The poor penetrating ability of the 
particle is thought to be due to its 
positive charge and the repulsive 
force it will experience if it approaches 
the nucleus of an atom. 

In 1900 a third kind of radiation was 
discovered. Called 'gamma' (7) 
radiation, it was found to have 
tremendous penetrating power because 
of its neutral charge. Gamma particles 
turned out to be electromagnetic 
radiation, the same as light, but with 
much higher energy. 

C 

The prototype unit using the 
ZP1410GM tube. 

Measuring radioactivity , 

With the development of the under- 
standing of radioactivity it was 
necessary to invent detectors which 
would enable the radiations to be re- 
cognised and measured. The most 
sophisticated of these is the bubble 
chamber. A development of earlier 
cloud chambers, these devices enable 
the tracks of nuclear particles to be 
studied, the particles themselves being 
recognised by the characteristic 'tracks' 
they make in the chambers. 

Just as important are the simpler 
radiation detectors, the scintillation 
counter and the geiger counter. These 
enable the presence of radiation to be 
recognised and measured quickly and 
conveniently. 

Scintillation counters use a crystal 
that fluoresces when a particle travels 
through it This crystal is mounted on 
top of a sensitive photomultiplier, 

David Tilbrook 

which will detect any generation of a 
light pulse in the crystal. Scintillation 
tubes however are expensive and require 
a complicated power supply and 
amplifier, making them un- 
suitable for home construction. The 
geiger counter, on the other hand, 
is simple to construct and inexpensive. 

Geiger counter 
Since this project is designed as a 

general purpose geiger counter I have 
made it compatible with two GM 
tubes. These are manufactured by 
Philips and are designated ZP1310 and 
ZP1410. The ZP1410 is an end window 
a, Q and 'Y sensitive tube and is 
therefore more expensive than the 
ZP1310. It is also more fragile and the 
end window should not be touched. The 
ZP1310 having no end window will only 
detect particles with sufficient energy to 
penetrate the tube, such as higher 
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HOW IT WORKS - ETI 562 

The geiger tubes specified for this project 
have plateau regions around 600 V. To 
obtain this voltage from a six or nine volt 
battery the circuit uses an astable multi - 
vibrator, formed by 01 and Q2, driving 
the 12 volt side of a Ferguson pc board 
mounting power transformer. This is 

normally the secondary side of the trans- 
former but in this circuit it is used as the 
primary. Zener diodes ZD1 and ZD2 limit 
the voltage that can be applied to the 
primary of the transformer to around 
10.5 volts, and this gives approximately 

200 volts on the secondary. Diodes D1, 
D2 and D3, and capacitors C3, C4 and C5 
form a voltage tripler that produces 600 V 
at the point marked X on the circuit 
diagram. 

This voltage is applied to the anode of 
the GM tube via two 1M2 resistors R12 
and R13. Most common 14W resistors have 
maximum voltage ratings around 270 
volts, so it is necessary to use the series 
combination of R12 and R13 to provide 
the series anode resistance for the tube, 
rather than use a single 2M2 resistor. 
Resistors R14, R15 and R16 discharge the 
supply after turn-off and help to stabilise 

the anode voltage by providing a slight 
current drain on the tripler at all times. 

When a particle enters the tube, 
ionisations take place and a current pulse 
flows through the tube via R11 to ground. 
This pulse causes a momentary voltage 
rise across R11. When this voltage gets to 
0.6 volts the base emitter of 06 is turned 
on, causing 05 to conduct momentarily. 
This provides a pulse onto the base of 04, 
driving Q3 to produce a pulse in the loud- 
speaker. 

The capacitors C2, C6, C7 and C9 
provide filtering, primarily to remove any 
injection from the multivibrator. 

EVENTS 
OUTPUT 
4 

SP, 
8 OHMS 

120R 

TO BATTERY 

POWER SWITCH 

02 
BC549 

1100n 

C9 1k 

SW1 

R3 j6k8 

+ 1 
100p 

Q1 
BC549 

6k8 

Q5 
BC559 

68R 

+ I100µ 

C2 

R9 

"vV 
2k7 

C6 
t00p 

Scotchcal front panel overlays for this project will be available 
on order from Radio Despatch Service , 869 George Street, 
Sydney 2000; (02) 211-0816, 211-0191. Other suppliers 
may also make them available. 

The pc board patterns are on page 113. 

TRANSFORMER 

06 
BC549 

C8 

330n 
630V 

100n 

C7 
1n 

C4 

Note: although we have 
specified a Ferguson pc 
mounting transformer, a 

conventional type having 
the same specifications 
may be substituted. You 
will notice pads on the 
pc board which mark the 
mounting holes for a 

conventional transformer. 
Note that one Is on the 
common track. 

D3 

A14P 

330n 
R13 630V 
1M2 

R11 

R10 680k 

R12 
1M2 

680k 

X 

R14 
2M7 

R15 
2M7 

R16 
2M7 

G.M. TUBE 
PHILIPS TYPE ZP1310 
or ZP1410 
(see text). 

1 

TO 50pA METER IF USED. 
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energy Q particles and 7 particles. 
Fortunately most radioactive elements 
emit all three radiations so the ZP1310 
is entirely adequate for most purposes. 

Construction 
The construction is reasonably simple, 
since it is mostly confined to the 
printed circuit board. Start by mounting 
the resistors and capacitors on the pc 
board. Then mount the transistors, 
diodes and power transformer. Be sure 
the transistors, diodes and electrolytic 
capacitors are connected the correct 
way around. The pc board has provision 
to drive a 50 uA meter movement 
although I did not use this facility when 
building the prototype. The biggest 
problem is one of calibration. The meter 
is useless unless one has access to a 
calibrated reference instrument. For 
most purposes it is sufficient to use the 
click rate as an indication as to how 
radioactive a sample is. 

If the ZP1310 tube is used it is 
mounted directly onto the pc board. 
Do not solder directly to the anode of 
the tube. The tube should be supplied 
with an anode connector. Solder this 
onto the pc board first and then plug 
the tube into it. If the tube is not 
supplied with an anode connector 
remove one of the socket pins from a 
9 -pin valve socket and use this instead. 
Once the anode is connected the 
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cathode strap supplied with the tube 
can be soldered to the pc board. Do 
not solder directly to the GM tube to 
make the cathode connection. If you 
are using the ZP1410 tube, this must 
be mounted so that it is insulated from 
the case and connecting wires taken 
back to the pc board. I used a piece 
of pc board that is mounted on 
insulated 25 mm spacers. The tube is 
fixed to the board using two wire loops, 

around the tube and through holes 
drilled in the board. The cathode 
connection to the tube is made by 
soldering the cathode strap onto the 
small pc board. As with the ZP1310 do 
not solder directly to the anode of the 
tube. Use an anode connector if it is 
supplied or a socket pin from a 9 -pin 
valve socket. 

Once the board is completed it can 
be mounted in a suitable chassis. I used 

PARTS LIST - ETI 562 

Resistors all V2W, 5% 

R1 1k2 
R2 1k2 
R3 6k8 
R4 6k8 
R5 120R 
R6 1k 
R7 1k 
R8 68R 
R9 2k7 
R10 680k 
R11 680k 
R12 1M2 
R13 1M2 
R14 2M7 
R15 2M7 
R16 2M7 

Capacitors 
Cl 100u 25V electrolytic 
C2 100u 25V electrolytic 
C3 330n 630V greencap 
C4 330n 630V greencap 

C5 330n 630V greencap 
C6 100p disc ceramic 
C7 1n greencap 
C8 100n greencap 
C9 100n greencap 

Semiconductors 
01 BC549 
02 BC549 
03 BD140 
04 BC549 
05 BC559 
06 BC549 
01, D2, D3 A14P or similar 1000V 

piv diode 
ZD1, ZD2 10V 400mW Zenner diode 

Miscellaneous 
1 x pc board ETI562; 1 x Ferguson pc mounting 
power transformer; 1 x ZP1310 or ZP1410 geiger 
tube (see text); 1 x Horwood aluminium chassis, 
type 34/10/DS; 1 x battery - Eveready 276-P or 
equiv.; 1 x on/off switch, spst; 1 x chassis 
mounting RCA socket; assorted nuts. bolls, 
washers etc. 

TRANSFORMER 
FERGUSON PL12/5VA 
or similar. 

t C'6 10p C54 On v 
c 

,c 
á m 

.1 e i . c - 0 
e J BC549 - T 

05 BC559 'Iiim...10r Ñ 

TO BATTERY 
POWER SWITCH 

TO BATTERY 

TO SPEAKER 

NEGATIVE 

BCSI), BCS/B, BC5E9, BC551, BC558 
DS547, US918. 055E9, 05551, D5558 

TO EVENTS 
OUTPUT SOCKET 
(IF USED) 

ETI April 1980 - 31 . 



ect 62 
a Horwood type 34/10/DS, in which 
everything fits quite nicely. The circuit 
operates from six to nine volts and the 
battery used in the prototype was an 
Eveready type 276-P. This is a nine volt 
battery and is best mounted using a 
bracket of bent -up aluminium. The 
circuit pulls around 50 mA, so whatever 
battery you choose make sure it is 
capable of delivering this amount of 
current. 

Powering up 
Before applying power to the circuit 
check the pc board layout. Make sure 
that all polarised components have been 
mounted on the pc board correctly. 
Make a special check of the two 10 V 
zener diodes. These regulate the voltage 
that is applied to the tube so it is 
important that they are inserted 
correctly. If all is well connect the 
battery and measure the voltage at point 
X on the pc board. This is the output of 
the voltage multiplier and the voltage at 
this point should be between 550 V and 
650 V. 

The moment the unit is turned on it 
will start to detect background 
radiation. The unit will `click' once 
every couple of seconds. This back- 
ground radiation is caused mainly by 
cosmic radiation. 

Some older watches used small 
amounts of radioactive isotopes to 
activate the luminous dial. Even if 
the dial has long since lost its 
luminosity it will- still be radioactive. 
If this watch dial is brought near the 
geiger counter the count rate will 
increase significantly. 

TYPE N4 

r'AM 4 

C12i1 

, . . 1'4'074 

Iq 

Overall view of the pc board of one unit constructed using the lower cost beta/gamma GM tube, 
ZP1310. Be careful with the anode and cathode connections, as explained in the text. 
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The alpha/beta/gamma-sensitive GM tube is an end -window type and requires a different mounting 
method. I secured the ZP1410 to a small piece of pc board, as described in the text, mounted in 
the end of the case. The tube's window must be aligned with the hole in the case end. 

This consists of a metal tube or 
cylinder, hermetically sealed and 
filled with a gas at less than 
atmospheric pressure. If the tube 
is intended for the detection of 
alpha particles (as well as beta and 
gamma radiations), it will be 
constructed with an 'end 
window', as illustrated here. Since 
alpha particles have so little 
penetrating ability the window 
must be extremely thin. Thus, the 
windows are difficult to manufac- 
ture and are fragile. 

Geiger tubes constructed to 
detect only beta and gamma 
radiations do not have an end 
window, otherwise construction is 

similar. 
In the centre of the tube is a 

wire ANODE. The metal cylinder 
itself serves as a CATHODE. In 
operation, a high voltage is 

connected between the anode and 
the cathode, anode being positive 

THE GEIGER MULLER TUBE 

with respect to the cathode. 
As the voltage between the 

electrodes is increased, the tube 
goes through three phases: if the 
voltage is lower than a particular 
value, the gas in the tube will not 
be ionised and no current will 
flow. Above this particular volt- 
age (the 'striking' voltage), the 
gas ionises and a small current 
flows continuously through the 
tube. This is the phase in which 
the tube is operated - referred to 
as the "plateau region". If the 
voltage is increased even further 
still the tube will enter the third 
phase - that of arc discharge 
between the anode and cathode. 
If the tube is allowed to operate 
in these conditions it will almost 
certainly be damaged. 

When a particle enters the 
tube operating in its plateau 
region, it ionises the gas further 
and the ions produced are accele- 

ANODE 

METAL CASE 

GAS 

PLASTIC OR 
SUITABLE 
INSULATOR 

ANODE 
CONNECTION 

A TYPICAL END WINDOW G.M. TUBE 

rated towards the cathode, elec- 
trons towards the anode. These 
moving ions cause further ionisa- 
tions and an avalanche of ions 
(and electrons) occurs. 

When the tube is operated in 
its plateau region a single particle 
of radiation will cause an ava- 
lanche of millions of ions and 
electrons. Each avalanche is regis- 

tered as a momentary increase in 
the current through the tube. This 
current pulse can be detected as a 
voltage pulse across a resistor 
connected in series with the tube. 
If the voltage pulse is coupled to a 
sensitive audio amplifier driving a 
loudspeaker, a sharp 'click' will be 
heard. Each 'click' from the geiger 
counter represents the incidence 
of a particle on the GM tube. 
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microcomputers 

CROMEMCO SYSTEM FEATURES 
Fast Z80A microprocessor 
RAM expansion to 512 K Bytes 
Double Sided 5 1/4 & 8 inch and 
Hard Disc Drives 
S100 Bus 
RS -232 or 20 mA serial interfaces 
Parallel and Analogue interfaces 
High resolution colour graphics 
Excellent service access 
EPROM memory and programming cards 
Wide range of Peripherals 

COMPREHENSIVE SOFTWARE 
SUPPORT 

Disc Operating System (CP/M Compatible) 
Comprehensive Accounting System 
Word Processing System 
Multi -User BASIC and Operating System 
16K Disc Extended BASIC and 32K 
Structured BASIC 
FORTRAN IV and COBOL compilers 
Z-80 relocatable Macro -Assembler 
Data Base Management System 
Document Indexing & Retrieval System 

Superb microcomputer systems and 
peripherals for commercial, educational and 
scientific applications. 

Specialising in software customising and 
professional hardware and software support 
and training. 

Z -2H 
eompureristem_, 

A s 

crome tf1C0 

ADAPTIVE 
ELECTRONICS P/L 

77 Beach Road, Sandringham, Victoria 3191. Australia. 
Telephone (03) 598-4422. Telex 35666. 



JOIN THE 
GOLD RUSH 
$57.86 

(Includes wire and 
cable but not 
woodwork). Plus 
P & P $5.00 

Compares with 
locaters 
10 times 
the price! 

ALL ELECTRONIC COMPONENTS 
That's our name ... that's our game!!! 

MAJOR STOCKISTS OF ALL GENERAL RADIO AND ELECTRONIC COMPONENTS 

Only "recognised brands" and top-quality components stocked. Resistors (incl. large industrial types) capacitors, 

semi -conductor devices, switches, meters, valves, metalwork, front panels, plugs, sockets, cable connectors, 

transformers, speakers, etc. Prompt and efficient attention through our mail order department. Major stockist of all 

ETI & EA kits - you name it - we will quote. 

ETI AND EA KITSET SPECIALISTS - TOP QUALITY, LOW PRICES 

LEARN WHILE YOU BUILD 
WITH OUT ETI 549 INDUCTION BALANCE 

METAL LOCATER KITSET* 

, 1 u^s. 

g 

+i 

/ Features include: 
' Volume & Level controls 

Phone Jack 
Dual Sensitivity Range 
Audio & Meter indication 

*As featured In ETI May 1977 and ETI Simple Projects No 2. 

Stac Timer 
ETI 650 

oti eso 

$113.50 \_171.. 

(inc Tax) 

plus $5.00 P & P 

This unit has 

Stec Timer _ four different programmable 
outputs, clock controlled 

.; 47 . switch-on/switch-off times. 

r...511. 
; Selected days from the 

seven or eight day cycle can 
be "skipped". 

Ideal for operating air conditioning, fish'tanks, 
hi-fi systems, tape recorders, slide & movie 

projectors and laboratory control etc. 

YOU NAME IT - WE'VE PROBABLY GOT IT! 
For part of our 
range refer to EA 
November 1978. 

WE HAVE - one of the biggest ranges of kits, parts & PCB's in Australia 

WE HAVE - over 300 different types of IC's 
WE HAVE - over 250 different types of transistors 

SPECIAL SERVICE FOR SCHOOLS - EVERYTHING THE YOUNG ELECTRONIC STUDENT WOULD NEED 

FOR FULL LIST OF KIT SETS REFER TO ETI JULY 1979. 

E. D. & E. (SALES) PTY. LTD., NOW 

PILL ELEOPlikehrit J COREPO J! MPE 
118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL: 662-3506. 



commodore 

the PET computer 
The Pet has a television screen, a keyboard as simple to use as a type- 
writer and a self-contained cassette recorder which is the source for 
programmes and for storing data in connection with these pro- 
grammes. And it has, in its standard configuration, an 8K user 
memory. (This is in addition to the 14K operating system 
resident in the computer). 

SPECIAL AT NO EXTRA COST 
S200 value of programmes will be provided with each PET 
purchased 

PET 

2001-16í32 

7 
CBM 
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Dual Drive Floppy Disk 
The Dual Drive Floppy Is the latest in Disk technology with extremely large storage capability and excellent lee management. 
As the Commodore disk is an "intelligent" peripheral, It uses none of the RAM (user) memory of the CBiv1 The Floppy Disk operating system used with the CBM computer enables a programme to read or write data in the background while simult- aneously transferring data over the IEEE to the CBM The Floppy Disk Is a reliable 

The CBM Computer is now a truly 
sophisticated Business System 
with the announcement of 
these Peripherals. 
The CBM incorporated with the Floppy Disk and Printer makes an 
ideal business system for most 
professional and specialized fields, 
medicine, law, dental research, 
engineering, toolmaking, printing, 
education, energy conseration etc 

. The CBM Business System as 
a management tool, delivers inform- ation to all levels of Business pre- viously attainable only with equip- ment many times more expensive, the CBM Business system is one of the most cost efficient business tools today. It offers a wide range 

low cost unit, and is Convenient for high 
speed data transfer. Due to the latest 
technological advances incorporated in this 
disk, a total of 3401,< bytes are available In 
the two standard SW" disks, without the problems of double tracking or double 
density. This is achieved by the use of two microprocessors and memory I.C.s built into the disk unit. Only two connections 
are necessary - an A/C cord and CBM interface cord. 

Tractor Feed Printer 
The Tractor Feed Printer is a high specific- ation printer that can print onto paper (multiple copies) all the CBM characters - letters (upper and lower Case), numbers and graphics available in the CBM The tractor feed capability has the advantage of accept- ing mailing labels, using standard preprinted forms (customized), cheque printing for salaries. payables, etc. Again, the only 

connections required are an A/C cord and 
CBM connecting cord. The CBM is pro- 
grammable, allowing the printer to format 
print for: width, decimal position, leading 
and trailing zero's, left margin justified, 
lines per page, etc. It accepts 8v:" paper 
giving up to four copies. Bidirectional printing enables increased 
speed of printing. 

CONTACT YOUR LOCAL DEALER FOR 
FURTHER INFORMATION, PRICING AND DEMONSTRATION. 

of applications from logging manage- 
ment strategy in major corporations to organizing accounts and invent- 
ory control of small businesses. 
Here are just a few of the cost 
saving uses in the corporation, 
professional office or small business 
stock control, purchasing, fore- 
casting, manufacturing costing, 
customer records, mailing list, etc. 
The CBM Floppy Disk and Printer, 
a compatible business system 
at a reasonable price - 
Take a closer 
look at these Peripherals. 

CI Co,,,,,.:l,,e CBM 
1040 
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printer 

Distributed by 3 HANIMEX Tó 
Commodore Business Machines Division. 
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Pipe and cable locator 
Finding ring -pulls, bottle tops and assorted junk is fine with your 

'garden variety' metal detectór, but if you need to find important 
things like water pipes, phone cables or giant gold nuggets ... 

you're a candidate for this project. 

.1 

í 
-- 

/TA 

The completed instrument. The handle is secured by bolts, to which the knobs are attached, 
which pass through the handle into threaded receptacles in the case panels. The handle for 
general use is 1120 mm long overall. We also tried a shortened handle, 610 mm long, which 

improves sensitivity to small objects, but decreases ground penetration. The webbing strap is an 

optional refinement, used to lower the unit towards the ground to improve penetration. 

THIS INSTRUMENT can be used to 
locate metal objects buried at consider- 
able depths. Whilst the title, Pipe and 
Cable Locator, suggests a purely prag- 
matic use - that of locating buried 
pipes and cables in order to avoid 
damaging same when excavating for 
some reason, the instrument can be used 
for the same sorts of activities the more 
familiar metal detectors (or 'treasure 
hunters') are employed - prospecting. 
Whilst in the form described here it will 
not detect the presence of small metal 
objects - coins, small -sized rubbish or 
hopefully, small gold nuggets - it will 
detect larger objects buried up to several 
metres below the surface, opening up a 

whole new avenue, perhaps, of mineral 
or treasure prospecting. 

Our pipe and cable locator employs 
an induction balance technique, where a 
transmitter and receiver each have the 
plane of their antennas aligned at a right 
angle, the receiver picking up a mini- 
mum of the transmitted signal until 
a metal object, brought within the field 

of the antennas, distorts the field, 
producing a strong signal in the receiver. 

Design 
The transmitter and receiver are housed 
in two plastic cases which have an 
integral antenna attached around the 
lip of each. Each antenna loop consists 
of an aluminium extrusion bent to 
fit the lip of the case, one loop mating 
with the other so that the two cases 
may be clipped together, making the 
instrument 'into a single unit for trans- 
portation. 

The handle has three bolts passing 
through it, each having a knurled 
knob on the 'upper' side, as can be 
seen in the photograph. The handle 
attaches to the transmitter via a 

threaded receptacle set into the 
V -groove in the dividing piece in the 
case (see photographs). The receiver 
is attached via two threaded receptacles 
set into the front panel. 

When the two units are mounted on 
the handle they are positioned such 

Phil Wait 
that the planes of the loop antennas 
are at a right angle. This ensures min- 
imum coupling between them. To 
permit accurate alignment, one screw 
is spring loaded - the one attached 
to the black knob at the forward end of 
the receiver - and this permits the 
angle of the receiver to be adjusted over 
a small range. 

The transmitter is quite simple. It 
consists of an RF oscillator, operating 
at about 100 kHz, arranged such that 
it switches itself on and off at about 
800 Hz, thus providing a modulated 
signal. 

The receiver seems somewhat more 
complex, but is quite simple in principle 
- it has one stage of tuned RF amplific- 
ation followed by an untuned, direct - 
coupled amplifier and a class B detector. 
The bursts of transmitted RF picked up 
by the receiver are demodulated by the 
class B detector and fed to a simple 
audio amplifier. 

The class B detector is 'off' until a 
signal is received. The signal will turn it 
on, the collector current of this stage 
(Q5) varying with signal strength. 
Thus, a meter in series with Q5's coll- 
ector load serves as a signal strength 
indicator. 

A sensitivity control is arranged to 
vary the gain of the tuned RF stage and 
the following amplifier. 

Construction 
The cases are made of impact -resistant 
plastic,while the handle is made from 
an aluminium pipe. The hardware for 
this project is manufactured by Aegis 
Pty Ltd who will be making it available 
to kit suppliers (see Shoparoutíd on 
page 71 for more details). 

The antenna loops . are each pop - 
riveted to the case rims. Connections 
to the break in each loop are made via 
solder lugs secured under the pop 
rivets at these points '- this can be 
seen in the internal photograph of the 
receiver. 

The best place to start is to 
familiarise yourself with the hard- 
ware. The details should be fairly 
dear from the accompanying pictures. 
The panels for the transmitter and 
receiver may be cut from a piece of 
masonite. The dimensions may be 
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obtained from the inside measurements 
of the cases. The various cutouts (see 
the photographs) around the edges 
should be carefully marked and either 
cut with a fine fret saw or filed out. The 
position of the holes through which the 
securing screws pass should be carefully 
marked and drilled to a suitable clear- 
ance diameter. 

Two threaded receptacles have to be 
mounted on the receiver front panel - 
these take the bolts on the handle which 
secure the receiver to the handle, the 
'forward' one being spring -loaded to 
allow the angle of the receiver to be 
adjusted. These threaded receptacles 
must be accurately mounted on the 
centre -line of the panel so that the 
receiver antenna loop is correctly 
positioned with regard to the 
traymitter. 

The holes for the meters and 
switches and the receiver's speaker and 
sensitivity pot should be drilled out last 
of all. The position of these components 
is not all that critical, but follow the 
general placement indicated in the 
photographs. Alternatively, Scotchcal 
front panel artwork may be available 
(check your supplier) and placement of 
these components may be taken from 
the artwork. Radio Despatch Service in 
Sydney will make up Scotchcal front 
panels to order. 

Construction of the electronics can 
follow. All components in each unit 
are mounted from the front panel. 

The transmitter is quite simple, using 
only one active component. The pc 
board is mounted on the back of the 
battery test meter to simplify the 
mechanical construction. Start by as- 
sembling the pc board as shown, taking 
care with the electrolytic capacitors and 
the transistor. This unit has been 
specially designed around a germanium 
transistor and a silicon type cannot 
be substituted. 

The pc board has been designed to 
accept a variety of trimmer capacitors 
and two different types of pot cores, 
one a Philips type, the other from 
Neosid. Both are manufactured 
by Aegis Pry Ltd. You will see two 
different circles of holes in the board. 
The innermost circle accepts the Philips 
pot core pins, the outermost, the Neosid 
type. Run the wires to the switch, 
battery and the loop antenna, keeping 
the wires to the loop as short as possible 
to avoid any stray radiation upsetting 
the field pattern. Twist them lightly. 

The meter on the transmitter is only 
used as a battery indicator and may be 
more expensive than you wish. It can 
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Overall views of the completed receiver and transmitter. The antenna loops are made to fit together so that the instrument may be made into a single case for transporting. The clips and carrying straps are 'dress up' options. The Vgroove visible in the transmitter panel is where the handle sits. 

however be replaced by a LED if the 
value of R3 is reduced to about 1 kohm. 
This will increase the current drain from 
the battery but should not be a problem. 
If you stick with the meter, either a 
100 µA, 200 µA or 1 mA movement can 
be used by choosing the value of R3 to 
be 100 k, 47 k, or 10 k respectively. In 
this case, you will have to mount the pc 
board on the front panel with standoffs. 

The receiver is quite a bit more 
complex than the transmitter but as all 
the components are mounted on the pc 
board it shouldn't prove too difficult. 
Watch out for the orientation of the 
electrolytic and tantalum capacitors. 
Again, the pc board has been designed 
to accept a variety of trimmer cap- 
acitors and either the Neosid or Philips 
pot cores. 

The meter shown is a 200 µA type. 
However, if it is unavailable a 100 µA 
movement can be used. If you do this, 
increase the value of R17 to 10 k and 
R18 to 100 k. Note that R18 is 
mounted off the pc board between 
the meter test button (PB1) and the 
power switch (SW1). Keep the leads to 
the loop as short as possible and well 
away from the speaker leads. The pc 
board is mounted behind the meter and 
held off the front panel with standoffs 
as shown in the photograph. 

Tuning up 
After the two units are assembled the 
oscillator must be adjusted for correct 
operation and the transmitter and 
receiver set to the same frequency. Lay 
the two units on a table about a metre 
apart and turn them on. By advancing 

VARIED 
OVER A 
SMALL 
ANGLE 

VARIABLE FIXED 

RECEIVER 

HANDLE 

TRANSMITTER 

CENTRE 
LINE 

The pipe and cable locator employs an induction balance technique. The plane of the receiver 
antenna is set along the centre line of the transmitter antenna and at a right angle to it. To 
permit good 'nulling' of the received signal, the plane of the receiver antenna can be varied over a small angle by means of the spring -loaded adjustment bolt in the handle at the head of the receiver. 

The secret of the instrument's success is critically dependent on the construction of the handle and the cases. The cases are rigidly secured by the handle so that the planes of the antenna loops are held ín the correct position. It is for this reason we have specified 
commercially -made hardware for this protect. However, a skilled handyman, with 
imagination, could fashion suitable hardware from wood and chipboard. The antenna loops 
have to have very low resistance, hence a metal strap is necessary. 
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The pc board patterns 

I 

SW1 

are on page 113. 
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Isee text) 
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Above left 
Internal view of the transmitter. We used a 

pull-on/push-off switch, but an SPST toggle 
switch will do as well. The pc board we 
mounted on the rear of the meter, using the 

terminals to support it. If you elect to dis- 

pense with the meter, the pc board may be 

mounted on a couple of standoffs. The panel 
is secured with three screws. The case shown 
here is from an old unit, the cases to be 

supplied will have a different appearance but 
function in the same way. 

Above right 
General view inside the receiver. The receiver 
and transmitter antenna loops were secured 
with pop rivets. Each loop has a 'break', with 
pop rivets securing the loop ends to the case. 

Under each of these pop rivets is a solder lug 
making the antenna connection. The trans- 
mitter antenna connection is the same. 

Left 
All the receiver components are mounted 
from the front panel. The two threaded 
receptacles - to accept the bolts on the 
handle - can be seen near the centre o each 
side of the panel. These must be accurately 
located along the centre line of the panel. The 
panel is secured to the case by four screws. 
The piece of sponge helps to secure the 
battery. The small cutouts visible on the panel 
edges provide clearance for the pop rivets 
securing the loop. 

LOOP 

11 
OUTPUT 
TO LOOP 
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the sensitivity control a tone may come 
from the speaker. If not, adjust the 
trim pot in the transmitter and the tone 
should appear. Set the trim pot for a 
maximum reading on the receiver meter. 
The oscillator is now working correctly. 

The two units now have to be set to 
the same frequency. The exact frequen- 
cy is unimportant so long as they're 
the same. Lay the two units about two 
metres apart and set the trimmer 

capacitor and pot core adjustor on L2 in 
the receiver to half adjustment. Adjust 
the trimmer in the transmitter for a 
peak in the receiver meter, and then go 
back to the receiver and adjust the 
trimmer and pot core for a peak in 
the reading. Be careful when adjusting 
the pot core not to strain the thread, as 
it is very fragile. 

During the tuning precedure it will 
be necessary to adjust the sensitivity 

RV1 
SENSITIVITY 

C4 
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control for a convenient meter reading. 
Be careful not to move the cases as this 
will change the coupling between them, 
giving a false variation in the meter 
readings. 

How to use it 
Condensed instructions have been 
included on the receiver front panel 
artwork as a handy reference. 

Hold the instrument by the centre of 

Tb b" 
C C 7 i 
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PARTS LIST - ETI - 566B 

Resistors all +/:W, 5% 
R1 4k7 
R2 10k 
R3 1k 
R4 33R 
R5 82k 
R6 680R 
R7 12k 
R8 15k 
R9 6k8 
R10 5k6 
R11 33k 
R12 22k 
R13 10k 
R14 220k 
R15 150R 
R16 10k 
R17 4k7 
R18 47k (see text) 
R19 2k2 (see text) 
R20, R21 1M 
R22 56R 
R23 2k2 
R24 470R 
R25 150R 

Capacitors 
Cl 330p styroseal 
C2 4n7 styroseal 

C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 

Variable 
RV1 
CV1 

470n greencap Miscellaneous 
22n greencap M1 - Moving Coil Meter 40mm x 48mm, University 
4n7 styroseal TO -48 or similar (see text); SW1 - SPST toggle or 
270p styroseal pull switch; PB1 - SPST momentary push button; 
22n greencap SP1 - Eight ohm speaker approx 55mm dia.; 
10u 16V electro Aegis box to suit, nine volt battery type 276P, ETI 
22n greencap 566 pc board, knob, standoffs. 
10n greencap 
4u7 16V electro PARTS LIST - ETI 566A 
1 u tantalum 
22n greencap Resistors all '/2W, 5% 
47u 16V electro R1 27k 
10u 16V electro R2 180k 
470n greencap R3 see text 
100u 16V electro RV1 10k trimpot 
47u 16V electro 

1k linear pot 
150p or 100p variable 
capacitor 

Inductors 
L1 

L2 

Semiconductors 

Capacitors 
Cl 220u electrolytic 
C2 4n7 greencap 
C3 100n greencap 
C4 330p styroseal or silver mica 
CV1 150p compression trimmer 

Aegis S284 pot core Semiconductors 
Aegis S282A pot core 01 AC128 

Miscellaneous 
Q1-03 BC549, BC109 ETI-566A pc board; 11 - Aegis S2838; battery, 9V 

BC559, BC179 276P Eveready, transmitter case, front panel; M1 
BC559, BC179 - see text, nuts, bolts and special handle (see 
BC639 'Shoparound' on page 71 for details on the 
BC640 . hardware). 

04, 05 
07 
08 
09 
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ec 566 
the bar with the receiver in front of 
you. The instrument should be held at 
arm's length, parallel to the ground. The 
operator's body should be midway 
between the two units. Wind the adjust- 
ing screw fully in (clockwise), and 
turn the two units on; Advance the 

L1 
S284 

CV1 
150p 

Slop 

sensitivity control to about' range and 
a tone should appear. Wind the adjust- 
ing screw out (anti clockwise) until the 
tone disappears and continue turning 
the adjuster in the same direction until a 
slight indication is shown on the meter. 
The instrument is now ready to operate. 

R1 
447 

C2 
4n7 

R2 
104 

41 
R3 
1k 

L2 
S282A 

01 

c3 
a7on 

4 

C7 
22n 'T 

C5 
An7 

C6 
270p 

RV1 
15 
LIN 

R4 
33R 

Walking over a buried object will 
cause a meter deflection and a sound 
from the speaker. Make sure when you 
are adjusting the instrument that there 
are no buried objects, cars, fences or 
pipes nearby to upset the balance. 

To accurately pin -point the location 

02 b l bL vi 
R6 
680R 

SENSITIVITY 

I' 
CB 
10. 

Scotchcal front panel overlays for this project will be available 
on order from Radio Despatch Service , 869 George Street, 
Sydney 2000; (02) 211-0816, 211-0191. Other suppliers 
may also make them available. 

R7 010 R13 
12k 546 10k 

R8 
154 

R9 
6k8 

04 

b%e 
C12 

C10 
05 

R15 
150R 

C9 10n . b 4 

22n 

* R12 R14 
334 224 2205 

_ y2 

R11 

R18 
47k 

P81 E 

BATTERY 
TEST 

M1 
200p 

HOW IT WORKS - ETI 566 
The general principle of how the induction 
balance technique of metal location works 
is explained earlier in the text. This 
description will be confined to the 
electronics. 

TRANSMITTER 566A 
Transistor Q1 is operated as a self - 
modulating RF oscillator. Tó provide RF 
output, Q1 and the tuned circuit - L1, 
C4, CV1 - are connected as a modified 
Hartley oscillator operating at around 100 
kHz. The feedback has been arranged so 

that the oscillator "squeggs" at a fre- 
quency around 800 Hz, modulating the 
transmitted signal. ' 

After power is applied, the circuit will 
oscillate at the frequency determined by 
the tuned circuit and C2 -C3 will charge up 
via the rectifying action of the base - 

emitter junction of 01. When this is 

sufficient to reverse bias the b -e junction 
of 01, the RF oscillation will cease and 
C2C3 will commence to discharge (via 
the bias resistors and RV1). Eventually, 
Qt will turn on again and RF oscillation 
will commence once again and the whole 
process will repeat. 

The transmitter signal is coupled to the 
loop antenna via a winding on L1. The 
trimpot, RV1, provides control over the 
feedback. The meter is used both as an 

on/off indicator and a battery level 
indicator. An LED may be substituted as 

explained in the text. 

RECEIVER 566B 
This consists of a single tuned RF ampli- 
fier stage followed by a broadband, 
direct -coupled amplifier and a class -B 
detector. A simple audio amplifier pro- 
vides output to a loudspeaker. 

The receiver antenna loop is coupled to 
the first tuned circuit, L1, via a link 
winding. The base of Q1 is impedance - 
matched to the tuned circuit via a capaci- 
tive 'tap'. The collector of Q1 is matched 
to the second tuned circuit, L2, by tap- 
ping down the coil. 

A three stage broadband, direct - 
coupled amplifier follows L2. The base of 
Q2 is impedance matched to the second 
tuned circuit by a capacitive tap once 
again. Some negative feedback is provided 
by C7. Sensitivity is varied by simultane- 
ously varying the base bias of Q1 and the 
emitter bypassing at 03. Gain is maximum 
when the wiper of RV1 is at the end 
connected to C8. 

Transistor 05 is biased so that it is not 
quite turned on. When a signal appears at 
the end of the amplifier chain (collector of 
Q4), 05 will turn on, the base -emitter 
junction rectifying the signal, the modula- 
tion then appearing at the collector. As 
the signal strength increases, Q5 will turn 
on harder, thus the collector current may 
be used as an indication of signal strength. 

o 
R19 
252 

R17 
447 

13 
22n 

014 

816 
10k 

R25 
1SOR 

SW 1,,_ 
ROWER 
ON/OFF 

81 
951 

I 

C18 

07 

R20 b 
C15 1M r 08 
10. t 

4,e06 b Mt 
R21 n VI 

0 1M 

C16 
470 

1822 
560 

C17 
100 

1124 
470R 

09 

L1 

SR1 

Resistors R17 and R19 (plus the meter) 
form the collector load of 05. Audio is 

tapped off via C15 and passed to the audio 
amplifier. 

The audio amplifier employs a 

complementary -symmetry output stage 
(Q8, Q9), transistors 06 and 07 being 
configured as a modified Darlington 
driving stage. The frequency response is 

'peaked' with the RC network of C16 and 
R22. Feedback from the output to the 
input is provided by R23 and feedback 
around the output stage is provided by 
R24. Any small speaker having an imped- 
ance between 8 ohms and 40 ohms may be 
used. 
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of an object, cross it from each side and 
with your heel, mark the position on 
the ground where the signal is strongest. 
The object will be located mid -way 
between the two heel marks. 

Something can be learnt about the 
shape of an object by passing over it 
from different directions. Obviously a 
pipe will be easy to identify because it 
will run along the ground for a long 
way. Other objects will appear more 
symmetrical. 

Careful operation of the sensitivity 
control can help accurately locate an 
object. Having located something with 
the instrument set at the normal settings 
(as described above) reduce the 
sensitivity a small amount and repeat 
your crossing of the location. The 
signal will be heard over a much smaller 
distance. This method is useful for 
separately locating closely adjacent 
pipes. 

Greater depth penetration can be 
obtained by lowering the instrument 
to the ground by means of a strap 
attached to the handle. One is shown 
with the instrument in the photograph 
on the fast page of this article. The 
instrument is first adjusted as per 
normal, then lowered to the ground 
as close as you can go without up- 
setting the . receiver indication. The 
instrument should be held so that 
the receiver is angled a little down- 
ward. It may be necessary to reduce 
the sensitivity slightly. 

The best way to get used to the 
instrument is to experiment with 
known buried objects. You will note 
that objects which are only at a shallow 
depth give a maximum indication 
when they are directly beneath the 
receiver. Objects buried more deeply 
give a maximum indication when they 
are about midway beneath the tran- 
smitter and receiver. 

The two units may be operated 
separate from the handle to locate the 
direction of a pipe, lateral pipes and 
bends. The accompanying diagrams 
show how to use the instrument in this 
mode. 

Newly buried objects can be difficult 
to locate as they give a poor indication. 
The detectability of an object improves 
with time as the soil surrounding the 
object compacts and corrosion improves 
the soil conductivity. 

When operating in conductive soils 
(heavily mineralised), you will need to 
reduce the sensitivity and adjust the 
null as previously outlined. 

As with any instrument, it takes 
practice and experience to be able to 
use it effectively. 

o ble ocat OT 

LOCATING PIPES AND CABLES 

PIPe % /// i/ 

General use of the instrument. With the 
receiver correctly adjusted for a null, 
proceed along a line, or parallel lines, until 
an indication is received. For accurate 
location, cross the indication point from 
each side and mark with your heel where 
the indication is strongest. The location of 
the buried object is between the two 
marks. 

Rx 

max. null mu. 

Locating the direction a pipe runs using 
the separated transmitter and receiver. The 
transmitter is stood up such that the plane 
of the antenna runs roughly ín the pipe's 
expected direction. With the receiver held 
horizontal, go about 10 metres away and 
pass the receiver back and forth to find a 
null. A very sharp null will be found. The 
position of the minimum pinpoints the 
centre line of the pipe. Moving the trans- 
mitter and receiver successively along 
the line determined will locate the full 
course of the pipe. 

1 Rx J z-- 

lateral 

\\ 
main - 

Locating a lateral pipe that joins onto a 
main. Having determined the direction the 
main runs, walk parallel to it, several 
metres away. Lateral pipes will produce an 
indication in the receiver. 

Locating the end of a pipe. Having deter- 
mined the position of the pipe, hold 
the instrument as shown - the received 
signal will be quite strong until you pass 
the end of the pipe. The received signal 
will die away a metre or two from the end 
of the pipe, so any excavation should be 
back a little from this point. 

lateral 

Tx 
..t 

------------------ 
Locating a lateral pipe with the receiver and transmitter separated. Using this 
method, with the receiver held vertical, a peak indication is obtained over the 
location of the lateral pipe. Bends can also be found in this manner. 
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STRIKE IT 
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BURR 

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 

IC 
289 LATROBE ST. MELBOURNE. 3000 

PHONE (03) 602-3282, 602-3836 

YES! WE ACCEPT BANKCARD. All 
prices valid month of issue. Heavy 
items sent Comet freight forward. 
Minimum post $3.00. 

All prices In this advertisment are tax 
Included. Exempt prices on application. 

SUPER SPECIALS 
Trade 

2708 EPROM 7.30 
2114 450nS 4.60 
2114 8 for 36.00 
2114 32 for .......... 139.00 
2716 SINGLE SUPPLY 25.00 
MJE 3055 60 
MJE 2955 60 
LM555 timer 20 
LM741 op amp 16 
BC547-BC548-BC549 09 
BC557-BC558-BC559 09 
Red Leds 10 
Green or Yellow Leds 20 

Inc. Tax 
8.40 
5.30 

41.40 
156.40 
28.75 

.77 

.77 

.26 

.19 

.12 

.12 

.12 
.23 

LOW PROFILE IC SOCKETS 
Trade 

8 PIN 15 
14 PIN 21 
16 PIN 24 
18 PIN 25 
20 PIN 26 
22 PIN 28 
24 PIN 30 
28 PIN 34 
40 PIN 43 

Inc. Tax 
.18 
.25 
.28 
.29 
.30 
.33 
.35 
.40 
.50 

NEW! 

/'` SOAR 
corporation 

ME -501A 
From 
$69.00 
tax paid 

ME -501B 
Same as ME -501A 
plus continuity 
checker. 

DIGITAL HANDHELD 
MULTIMETER .. . 

Ushers in a dynamic 
generation of 
mul timeters 
SPECIFICATIONS 
VOLTS: DC - 200MV-1000V 

Accuracy - 0.8% 
AC - 1000V 

CURRENT : DCMA - 200u -10A 
Accuracy 1.2% 

RESISTANCE: 2K-2Meg Ohms 
TRANSISTOR Hfe CHECKER: 10% 

WIRE WRAP IC SOCKETS 
Gold plated 3 -level wrap Trade Inc. Tax 
8 PIN 40 .46 
14 PIN 47 .54 
16 PIN 58 
18 PIN 70 
20 PIN 80 
24 PIN 1.25 
28 PIN 1.60 
40 PIN 1.65 

.67 
.80 
.92 

1 .44 
1.84 
1.90 

TEXTOOL 
ZIP* DIP II SOCKETS 

zl 7.18 
0 7.24 
CC 13.12 

I"- 

- AINSLEY - HI FLEX - SPECTROL - AMPHENOL - UTI LUX - SOAR - SANWA - HITACHI - PIHER 

16 PIN ZIP' DIP II 6.24 
24 PIN ZIP' DIP II 6.31 
40 PIN ZIP' DIP II 11.41 

ZERO INSERTION PRESSURE 

cok 
JUSr 11/RAP" 
30 AWG wire .025' «queue port, 

Daisy chain or Built .in cut off 
pointto-point Include, 50í4w Ira 

No stripping or slitting required - 
lug wrap 

JVfI.B 
JWtW 
Jw4Y 
JW.I.R 

Blue 
Wilda $19.30 
VIlgw each 
Red 

JUST WRAP- Replacement Wire 
Pan Re. cb. 
RJWB Blue 50 fr. roll 
RJWW White 50 ft. roll 
RJW-Y Yellow 50 ft. roll 
RJWR Red 50 ft. roll 

$4.42 
each 

JUST WRAP- Unwrap Tool $3.81 

JUST WRAP- Kit 

7. --id 

50 ft...: blue. whit*, reut 
yellow wire 

JUST WRAP Tool *Unwrapping Tool 

JWK-6 ,.. . $32.15 

Resistor 
ASSORTMENT 

Less Than 

1/zlb - 1/2 Watt 
We have several million resistors. They 
are 42 watt carbon film. Rather than 
count them we are weighing 'em out 
by the 421b, average about 700 pieces, 
making the price per resistor less than 
1/2 cent each. A great way to build up 
an Inventory for your work bench. A 
large number of mixed values. 

COMPUTER 
COOLING FANS 
Popular fan. Standard 
size 4.68" square. 
110 or 240 volt. 
$22.50 Incl. tax. 

DIP SWITCHES 
(On -Off Contacts) 
4 Positions $ .35 
6 Positions $1.60 
8 Positions $1.90 

Inc. tax 



- WESTERN DIGITAL - AMI - SIGNETICS - SILICONIX - VERO - EDDYSTONE - ATC - BOURN - 

I. 
ITOH 

Model 8300 
$915 inc. tax 
$795 exempt 

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 41/2 to 9' 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: 

Weller -Controlled 
Output Soldering 

Station 

Model WTCPN 
Reg. 577.50 
$4995 

DIAL 
DESK 

TELEPHONE 

Only $8.50 each. 
2 for $16. 

NEW! Rectangular 
LED Lamps 

High -brightness. Can be stacked vertically or 
horizontally. Max. forward current: 30 mA. 
Typical forward voltage: 2.5. 

276-070 Red 2/70c 
276-07.1 Green 2/70c 
276-072 Yellow 2/70c 

ELLISTROIICS KITS 
Additional kits, will be produced 

as new projects are available 

INTERSIL ICL7106 LCD 
EVALUATION KIT 

$29.50 Trade. $33.92 Incl. tax. 

ET 041 continuity tester 3.75 
ET 043 heads and tails 3.25 
ET 044 2 tone door bell 4.00 
ETI 046 500 second timer 3.50 
ET 047 simple morse, less key 3.10 
ET 048 buzz board 3.50 
ET 480 100w amp 17.50 
ET 063 electronic bongo 4.25 
ET 065 siren -less speaker 4.25 
ET 066 temp. alarm 3.75 
ET 068 LED dice 5:00 
ET 084 car alarm 9.50 
ET 470 60w amplifier 19.50 
ET 480 50w amplifier 14.75 
(amplifier kits do not Include heatsink) 

Kits are complete with prime spec components and 
include assembly Instructions, wire, solder, etc. All 
kit prices Include sales tax, exempt prices on applica- 
tion. 

We bought 350,000 LED's. 
And you get the savings. 

Reds, greens, yellows, orange. 

Small, medium, large. Bags of 
25 - mixed - $4.00. 

That's only 16 cents each. 

ELLISTRONICS NOW STOCK MOTOROLAS NEW KIT EXPANSION PRO- 
DUCTS (MOKEP). This range includes an adaptor/mother board, MEK 6800 AB, 
which accepts the D.2 Board and provides slots for five MOKEP boards. 
Boards currently in stock are: MEK 68 R2, CRT Interface (VDU). Features: 
Software programmable; Line and Character Formats, 16 lines of 32, 16 lines 
of 64, 20 lines of 80, 20 lines of variable length. Up to 165 characters, Standard 
Video or TTL output, 1K Bytes of screen RAM expandable to 4K Bytes, CRT 
Bug to replace J Bug. 

Trade Inc. tax 
MEK 680203 $175.00 $201.25 
MEK 68 RR $167.00 $192.05 
MEK 68 R2 $240.00 $276.00 
MEK 68 R2M $240.00 $276.00 
MEK 6800 AB ' $110.00 $126.50 
MEK 68 MB5 $100.00 $115.00 
MEK 6810 $167.00 $192.05 

. 

- 

/ -; 

ETI 466 300W POWER AMP 
All components in stock 

MJ 15004 $4 34 
MJ 15003 $4 34 
2500 uF 40v Electros $2 23 
BD 139 40c 
BD 140 40c 
ETI 466 Circuit Board ........$4.95 

SPECIAL - SLIDE POTS 
20K C 45mm 30c ea. 
25 C 45mm 30c ea. 
100K A 45mm 30c ea. 

ROTARY CARBON POTS 
20K A Dual 50c ea. 

50K C Single 30c ea. 
3 -position slide switches 10c ea. 

AIM 65 
AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, 

readily available power supply, it's ready to start working for you. It has an address- 

ing capability up to 65K bytes, and comes with a user dedicated 1K or 4K RAM. 

Thermal Printer 
Full -Size Alphanumeric Keyboard 
True Alphanumeric Display 
Proven R6500 Microcomputer System Devices 

Built -In Expansion Capability 
TTY and Audio Cassette Interfaces 
ROM Resident Advanced Interactive Monitor 
Advanced Interactive Monitor Commands 

$517.50 inc sales tax 
$450 tax exempt 

NNON - FERGUSON -A & R - NATIONAL - FAIRCHILD - SPECTROL - AMPHENOL - UTILUX - 
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Fuzz/sustain unit 
for guitarists 
For that raunchy sound beloved of electric guitarists the 
over, this simple little project is just the thing. 

THE INVENTOR of the fuzz -tone is 
lost in history (rugged country, that), 
along with the discoverer of the wheel, 
the first chef, and the architect of 
square corners. However, his legacy is 
with us still, to the joy of those who 
like their music loud, and the despair 
of those who can't stand it that way! 

Like the first bar -b -que, the first 
fuzz -tone was probably an accident - 
a blown speaker, perhaps, or a badly 
overdriven amplifier. However, the 
essential nature of the phenomenon 
did not long remain hidden, and keen 
guitarists soon had the fuzz by the short 
and curlies. 

Fuzz -tone is to guitar what salt is to 
meat - it adds flavour and body. The 
ETI Fuzz Unit, based on the 'clever 
fuzz -box' circuit which appeared in the 
January '79 ETI, has an added bonus 
in an inbuilt sustain circuit, adding a 
bit of extra spice to the idea. 

The device offers three distinctive 
sounds, in addition to the 'straight 
through' option: sustain, fuzz with 
sustain or fuzz without sustain. 

How we did it 
To explain how these sounds are 
realised, we have to consider the circuit 
diagram. 

The input amplifier, IC1, is required 
to give the system some overall gain, 
to boost the treble response, and to 
present the correct load impedance to 
the instrument. The mid -range gain is 
set to 5, allowing 1 V peak -to -peak 
input signals before distortion, and 
producing the largest possible dynamic 
range. The frequency response is flat 
from 20 Hz to about 2 kHz, after which 
an 8 dB step provides a gentle treble 
boost up to 20 kHz, where the response 
is flat from 20 Hz to about 2 kHz, after 
which an 8 dB step provides a gentle 
treble boost up to 20 kHz, where the 
response is rolled -off. 

Following the input stage is 1C2/1, 
one half of an NE 571 compander IC 
configured as a conventional compressor 

u 

x 

world 

with a fixed compression ratio of 2:1. 
This compression effectively halves the 
dynamic range of the incoming signal 
by attenuating high level signals and 

Ron Keeley 

Jonathan Scott 

MIS 

boosting low level ones; thus the signal 
hangs on - "sustains" - for much 
longer than it otherwise would. The 
compression also provides a constant 

HOW IT WORKS - ETI 562 
The input amplifier is a CA 3140, chosen 
for its low noise. The input impedance o1 

the device is quite high, so the effective 
value is determined by the parallel com- 
bination of R1, R2; the values used 
give an impedance of 90k. R1 and R2 can 
be as low as 10k or as high as 1M, as long 
as they are the same and within this range. 

The bias for the CA 3140 is filtered 
and regulated by R3, C2 and LED1; the 
LED also acts as a 'power on' indicator! 
The LED must be RED as other colours 
have a different forward voltage. The stage 
gain of 5 is set by the ratio of R4 and R5, 
while C4, C5 and R6 tailor the frequency 
response as described in the text. 

IC2 is a dual gain control IC, NE 571, 
which may be set-up to implement a 

number of signal processing functions. 
Each half of the IC consists of a full wave 
rectifier acting on the control input, a 

variable gain cell (signal input), an opera- 
tional amplifier and a bias system. The 

blocks may be set-up as, for example, 
a compressor, an expander, a limiter or an 
envelope follower. The compression/ex- 
pansion ratio is internally set at 2:1 while 
the attack and release times are deter- 
mined by an external timing capacitor and 
an internal resistor, the attack -to -decay 
time ratio is internally set at 1:5. 

It is possible to vary both the compres- 
siu.: ratio and the attack/decay ratio by 
the use of complex external circuitry, 
however the internally set values are 
adequate for the purpose of this gadget. 

IC2/1 is configured as a compressor. 
The control signal is rectified and fed to 
an internal summing node. The rectified 
current is averaged by the external capaci- 
tor C7, and the average rectified current 
controls the gain of the variable gain cell 
LG. The gain cell is connected as an 

expandor in the feedback loop of the 
op -amp; a 3dB increase in the gain of the 
AG cell, producing a 6dB increase in 
feedback current to the summing node at 
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the op -amp input. If the input rises 6dB, 
the output can rise only 3dB. 

The speed with which the gain changes 
to follow the input signal is determined by 
the rectifier filter capacitor C7. A small 
value will follow rapidly but will not fully 
filter low frequency signals on the control 
input Any ripple on the gain control 
signal will modulate the signal passing 
through the áG cell, producing third 
harmonic distortion, so there is a trade-off 
between fast attack/decay times and 
distortion. C7 should not be reduced 
below about 0/147. 

The áG cell has a built-in compensa- 
tion scheme for temperature variations 
and for cancelling odd harmonic distor- 
tion. A THD trim terminal is provided, but 
not used here, for cancelling even har- 
monic distortion caused by internal offset 
voltages. The operational amplifier is also 
internally compensated. 

The non -inverting input is tied to an 
internal reference voltage and the 

summing node at the inverting input is 

tied internally to the áG cell output as 

well, the invert input is brought out of the 
package directly and via an internal 
resistor. This allows the gain of the stage 
to be controlled by internal components 
only or, as we have done, by an external 
network (R7, R8, C2). The output stage is 

capable of t 20 mA output current. 
For maximum dynamic range, the 

control (rectifier) input current should be 
as large as possible but should not exceed 
300 µA (3 V using only the internal 
resistor). Maximum áG cell input current 
is 140 µA (2.8 V with internal compon- 
ents only). 

Q1 is a high gain amplifier which is 

always driven into hard clipping, as 
described in the text. R11, RV1,C12and 
C13 form a tone control network which 
varies the fuzz -tone, by rolling -off the top 
end. The clipping amplifier feeds the 
second half of IC2 which is connected as 

an .envelope follower. 

In the usual expander configuration 
the control and signal inputs are tied 
together, so that a 3 dB rise or fall at the 
input produces a 3 dB variation in the gain 
of áG, giving a 6 dB rise or fall at the 
output. 

When connected as envelope 
follower the control input is the signal 
whose amplitude envelope is being im- 
pressed on the straight -through signal, 
and a 3 dB variation of the control input 
will produce a 6 dB rise or fall at the 
output. 

The attack/decay times of the follower 
are set by C16; it is best not reduced 
below about 0µ1. 

The switching system uses a CA 4016 
quad analog switch with Q2 and Q3 as 

drivers. With both control lines floating 
SWs A and C are closed, B and D open. 
When the fuzz control line is grounded Q3 
cuts -off, opening C and closing D; similar- 
ly -when the sustain line is grounded, A 
opens and B closes. 
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The switches we used are single -pole, double -throw types which may be found in some hardware 
stores or electrical wholesalers. 
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We housed the fuzz unit in a diecast aluminium box, type 0436. It's not as much of a squeeze as 
it looks. A piece of sponge rubber will secure the battery. 

level drive to the clipping stage, making 
the fuzz sound independent of the 
instrument input level. 

For a more precise description of the 
NE 571 Compander, refer to the 'How 
it works' section. 

The fuzz stage, Ql, is a high gain 
amplifier stage. Because of the high, 
constant drive from the compressor it 
is always driven into hard clipping, 
resulting in an output which is 
substantially a squarewave. The output 
of the fuzz stage is fed through a tone 
control which varies the quality of the 
sound by rolling -off the high 
frequencies - one of the reasons for the 
treble boost at the input stage was to 
ensure that there would be some high 
frequencies to roll -off at this point! 

The by now well -and -truly -fuzzed 
signal is fed to the signal input of IC2/2, 
the second half of the NE 571 
Compander. This time the device is 
set-up as an envelope follower with a 
signal input and a control input; the 
output of IC2/2 is whatever frequencies 
are applied to the signal input but with 
the amplitude envelope of the signal 
fed to the control input (for details see 
'How it works'). .It is this envelope 
follower, plus some simple switching, 
which makes The Fuzz Unit so versatile 
- of which more shortly! 

A deliberate modification to the 
envelope follower ensures that IC2/2 
shuts -off completely when the signal 
on the control input falls below a 
certain level. This is a simple 'noise 
gate' function which prevents the 
amplification of low-level signals and 
noise, eliminating the hisses and buzzes 
of unwanted sounds and the squeals 
and howls of unexpected feedback! 
This function operates only when Fuzz 
function is selected. 

As we mentioned earlier, The Fuzz 
Unit is capable of producing either 
sustain, fuzz with sustain, or fuzz with- 
out sustain. These variations are 
achieved by selecting the appropriate 
output and the appropriate drive to the 
control input of the envelope follower. 

The switching system is entirely 
electronic, so the guitar signal never 
leaves the box even if the footswitches 
themselves are a dozen yards away. 
The signal is not required to travel long 
lengths of cable, and so is not 
attenuated or subject to interference. 
Also, single -pole non -audio type 
switches may be used, allowing a larger 
choice of switch types (audio quality 
footswitches are hard to find at the 
moment!). 

Two switch lines are used to control 

1 
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four electronic switches operating as 
two sets of change -over switches. One 
line controls SW A and SW B, (sustain 
on/off), the other controls SW C and 
SW D (fuzz on/off). 

If neither fuzz nor sustain is selected, 
SW A and SW C are closed while SW B 

and SW C are open; the output of the 
unit is derived from the input pre- 
amplifier (so it will be a little louder 
and a little brighter than the guitar 
itself) via A and C. 

if sustain is selected SWs A and B 
change over and the output is from 
IC2/1. 

Selecting fuzz closes SW D and opens 
SW C. Whether it is fuzz with sustain or 
fuzz without sustain now depends on 
the position of the sustain select switch. 
If sustain is selected the drive to the 
control input of the envelope follower 
is the compressed signal from IC2/1; 
compression followed by expansion 
restores the amplitude envelope of the 
signal, so the output will have the 
dynamic characteristics of the original 
guitar sound, but will sustain for longer 
than usual. If sustain is not selected, 
the envelope follower control input 
is from the pre -amp, therefore the 
output of IC2/2 is the original signal 
expanded. Because of the value chosen 
for C7 and C16, the Fuzz Unit will 
produce a rather long 'delayed attack' 
effect when in this mode. If a shorter 
attack is wanted, C7 and C16 should 
be reduced; this will give a faster attack 

Note: Capacitors C7 and C16 
may be varied from the 2u2 
value recommended. For a 
faster 'attack', reduce to 
a value of Ou47 (470n); for 
a slower attack, increase 
the value to 4u7. 

INPUT 

CONTROL 
FOOT 
SWITCHES 
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D5517. DSFB 05519. D5557. D555! 

in 'fuzz without sustain', and enhanced 
attack in 'fuzz with sustain'. 

Construction 
The major problem in constructing this 
project is the non -availability of certain 
components. We were unable to find a 
reliable supply of audio -quality foot - 
switches, and for this reason opted for 
external switching using a pair of 
Clipsal No. 360 Series 250 V/10 A foot - 
switches. These are definitely not your 
usual stage gear, but they are very 
rugged and work very well indeed. Also, 
they are cheap! 

For a touch more class use a 
commercial dual footswitch such as the 
Companion or the Roland FS 2 (around 
$15). With a bit of juggling you may be 
able to mount the project in one of 
these boxes. We used an 043B diecast 
aluminium box which is about the 
smallest possible container. If you are 
lucky enough to find a pair of audio 
footswitches and wish to mount them 
in the top you will need a deeper box 
than the 043B. 

The usual method of switching the 
battery in effects boxes is to use a 
6.5 mm socket with a separate pair of 
switching contacts - power is applied 
whenever a guitar is plugged in. We were 
unable to locate any of these sockets, 
so we have used an on/off switch. 

Once the box has been drilled, the 
pc board should be assembled according 
to the circuit and layout diagram. Be 
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FUZZ 
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The pc board patterns are on page 113. 

sure that polarised components are 
correctly installed. The ICs should be 
put in last, as they are electrically 
fragile. 

All solder joints should be clean and 
neat, with no stray connections across 
tracks on the pc board. Finally, inter- 
connect the various major components 
as shown in the wiring diagram, using 
the shortest possible lengths of wire; 
use care when soldering the LED, as 
they are very heat sensitive and easily 
cooked. 

Use insulated wire, and make sure 
that nothing is shorting to the box; 
the battery is best restrained by using a 
piece of double -sided tape. 

After carefully checking that all 
connections are as they should be, apply' 
power and you've got 'The Fuzz'. 

Best results are obtained with the 
guitar output as high as it will go with- 
out causing distortion on loud notes 
when The Fuzz is switched to sustain 
only. 

PARTS LIST - ETI 454 

Resistors all'hW, 5% 
R1, R2 180k 
R3 1k5 
R4 82k 
R5 22k 
R6 8k2 
R7, R8 10k 
R9 4k7 
R10 3k9 
R11 22k 
R12 1M 
R13 12k 
R14, R15 47k 
R16 12k 
R17,818 47k 
RV1 50k tln.pot 
RV2 10k log. pot 

Capacitors 
C1, C2 15u tantalum 
C3 22u tantalum 
C4 100p disc ceramic 
C5 10n greencap 
C6, C7 2u2 tantalum 
C8 flu tantalum 
C9, C10 2u2 tantalum 
C11 10u tantalum 
C12 4n7 greencap 
C13 22n greencap 
C14-C17 2u2 tantalum 

Semiconductors 
01-03 BC548 
LED1 TIL 22OR or similar 
IC1 . . CA 3140 
IC2 NE 571 

IC3 CD4016 

Miscellaneous 
Metal box, 0438 or similar; pc board - ETI 454; 9V 
battery, type 216; DPST miniature switch; two 
phone -jack sockets, mono; 1 phone jack socket, 
stereo; two knobs; pc board spacers; nuts and 
bolts. 
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Cat 0-1440 
P&P $5.50 

You'll have seen our March Madness Mailer: 
we hope you managed to pet some of the 
bargains! But we forgot to include this incredible 
digital multimeter bargain: so we thought we'd 
extend the March Madness into April lust to tell 
you about it. Don't be a bunny: hop in soon! 

SUPERB 31/2 DIGIT 
DMM -SAVE S10.00: 

was l 4500 

Nows1 3 5001! 
BANKCARD WELCOME - OR EASY TERMS 
AVAILABLE TO APPROVED APPLICANTS. 

Outstanding value in a digital multi -meter. 31 digits, battery 
operated for portability: it's great for the service technician, 
the hobbyist, the ham ... anyone interested in electronics/ 
Compare these features: 

O Huge variety of ranges: up to 2A AC & DC, /kV DC & 
700V AC plus 20 megohms! 

O Automatic polarity and overload Indication; huge LED 
display for instant readout. 

O Takes 4x Alkaline Penlites (supplied) or optional AC 
plug -pack adaptor (Cat M-9525 -56.90) for bench work. 

O Amazing accuracy for the price: ± 0. 1% Compare with 
others and save!!! 

VOLTAGE: CURRENT: RESISTANCE: 
200mV, 2V, 200V AC & 2000., 2mA, 20mA. 2k. 20k, 200k 2M and 

DC. 1000V DC & 700V AC. 200mÁ and 2A AC Et, DC. 20M ohms. 

BUY DIRECT FROM THE II1PORTER AND SAVE! 

DICK SMITH ELECTRONICS 
(See our other adverts for store addresses) 

PAIL ORDER : PO eo. 771 Noon Cu.y NSW 7111 POSE 6 PACe EXTRA 

THE GREATEST RANGE OF CALCULATORS AND COMPUTERS IN AUSTRALIA 

SCIENTIFIC CALCULATOR PRICE LIST 

HEWLETT-PACKARD 

Count on Quality - use HP's. 
HP41C Calculator $359.90 (5323) 
HP41C Accessories: 

Card Reader 5237 ($213) 
Printer/Plotter 5425 ($382) 
Memory Modules 556.40 (549.10) 
Application Packs $56.40 (549.10) 
Solution Books $15.70 (513.60) 
Thermal Paper 57.50 (56.50) 
40 Mag Cards $25.10 ($21.80) 

HP34C, 210 steps 5184.50 ($165.50) 
HP33C, 49 steps $148 ($133) 
HP33E, 49 steps 5111 ($99.75) 
HP32E ScVStats 587 (578) 
HP31E Scientific 563 ($56.50) 
Also HP97, HP29C, HP19C, HP38C,-HP38E, 
HP37E. 

HP ONLY - POST FREE APRIL. 

CANON -ALL LCD 

F42, 8 digits, basic sci $23.10 (520.50) 
F53, 8 digits, 31 functions 525.10 (522.30) 
F54, 8 digits, 34 functions 538.30 (534.30) 
F62, 10 10 digits, 55 functions $50.50 
(544.80) 
F72, 10 digits, 46 functions569.00 ($61.10) 

. r 
1111io 

maut_.L,CL tlVL,L:.W 000elism 
ID® ue e.0 Oca 

Canon F53 

Casio fx510 

MOD 
TI59/PC100 

Pack and Post - all LCD models $1.50 any- 
where In Australia (except Casio tx502p). 
Otherwise $4 for registered post in NSW, 55 
elsewhere. 

tuderne 'we 
Copy and complete 

Please debit my Bankcard S 

No Expiry Date 

Signature 

Name 

Address 

CASIO -ALL LCD 
1x80, 8 digit, 39 functions 528.50 (525) 
(x68, mini size, 38 functions$35.50 (531.50) 
fx310, 8 digit, 50 functions 531.50 ($28) 
1x510, 10 digit, 50 functions $41 ($36) 
fx5000, 50 functions, 10 cts mem566 ($58) 
(x8000, 43 functions, clock 566 (558) 
fx502p, 51 functions, 22 memories and 

256 steps continuous 5149 ($135) 
FM adaptor to interface 502p to 

a cassette 543.50 ($39) 

TEXAS 
1125 LCD Scientific $35 (531) 
1150 LCD 539.50 (535) 
1155, 32 steps, 10 mem ....565.90 (S58.50) 
7158C, 480 steps, 60 mem..$130.60 (5116) 
1159, 960 steps, 100 mem 5312 (5277) 
PC100C Printer $242 ($215) 
Module for 58C/59 534.50 (530.50) 
Pakenes for 58059 59 (58) 
Thermal Paper PC100C 512 ($10.50) 
40 Mag cards 59 515 ($13.50) 
Package Deal 7I59(PC100C 5549 ($487) 

A.P.F. LCD 
M5602, 40 functions 523 (520.50) 
M8602, 60 functions 529.30 (526) 

e Prices in brackets exclude sales tax. 
e Wholesale prices on bulk orders. 

COMPUTERS 
Write or ring for brochures. We are never 
knowingly undersold. 

e 8K PET - Special Offer. 
e Commodore Business Machines: 16K F. 32K 
CBM's.dual disk drives, tractor feed printer, 
etc. Huge range of software for buuiness, ete. 
e C.ITOH 8300 Impact Printers. 
e Trendcom 100 and 200 Thermal Printers 
plus Interfaces. 
e Canon AX1 self-contained business compu- 
ter (powerful language). 
e Canon BX1 - same as AX1 but In BASIC 
language. 

NEW GENERATION 
HOME COMPUTER 

FROM A.P.F. 
The Imagination Machine. Ideal for home 
management, learning computing, education 
and endless hours of entertainment. 
Includes: 9K RAM, typewriter keyboard, built- 
in cassette, built-in sound synthesiser (3 oc- 
taves), 2 games -style hand held controllers, 
colour monitor, etc. 
Expandable: additional RAM, 40 column ther- 
mal printer, mini floppy disk drive (72K), 
modem for telephone hook-up, etc. 

INTRODUCTORY OFFER 
ONLY $990 

Plus free programs and free delivery in Au- 
stralia. 

ELECTRONIC CALCULATOR. DISCOUNTS 
Phone (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW 2153 
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I M1 Your Life Will Never Be The 

Same - Two great 
achievements -a powerful 
state-of-the-art personal computer 
and a thrilling home entertainment 
center in one single package 

User -programmable in BASIC 
With loads of pre-programmed 

software for educational 
entertainment and home 
and personal management 

Features - 9K RAM, 10K ROM 
53 key typewriter -style 

keyboard 32 characters x 16 
line screen format Alpha 
numerics in 3 color modes with 
up to 8 colors Built-in sound 
synthesizer with a range of 3 
octaves including flats and sharps 

Six function built-in cassette 
tape deck 2 game -style hand- 
held controllers Unique shift 
key for "BASIC keywords" 

Expandable for floppy disk, 
printers and more. 
$995 inc. colour monitor. Tax paid. 

CALCULATOR SUPERMARKET 
435 Bourke Street, Melbourne. (03) 67-6412. 

RADIO PARTS GROUP 
562 Spencer Street, Nth. Melbourne. (03) 329-7888. 1103 Dandenong Road, East Malvern. (03) 211-8122. 
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NEW INSTRUMENTS from Christie Rand Ply. Ltd. 
The SABTRONICS Type 8610 A Fre- 
quency Counter, gives you a first class, 
high stability Instrument at the hobbyists 
price, for an 8 digit counter. Frequency 
Range guaranteed 10 Hs to 600 MHz (typ- 
ically 5 Hz to 750 MHz) with a good sen- 
sitivity which holds over the whole range. 
Measurement accuracy of 1ppm plus 1 

digit or 0.0001 percent. Ageing Rate: 
pius/minus 5ppm/yr. Gate Times, 0.1, 1, 
10 secs. Battery Operated (not with unit). 
Size only 8"x8.5"x3". Weight 0.54kg (less 
battery) 

NOW ONLY $181 plus 15% S.T. 
KIT $164 plus 15% S.T. 

( .',ali, ga®! 
ge 

SCOPEX from England offer - a new 
lightweight dual trace, D.C. to 10 MHz 
oscilloscope with a 3 percent accuracy 
for the amplifiers and timebase. The 
Scopes 40-108 is sold by Christie Rand 
Pty Ltd. Other features are: Y Amplifiers 
10mV/cm to 50V/cm Timebase speeds 
100ms/cm to 1us/cm Times 5 magnifier. 
Alternative channel & Chop Trigger 
NormalfTV field (TV line on Normal). AC 
switch for Amp to 3Hz. z Modulation. 

6 

ONLY $550 
Plus 15% S.T. 

N_ -t`( 

, 
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A NEW 0.1 PERCENT DIGITAL MUL- 
TIMETER BY SABTRONICS, U.S.A. is 
now available In KIT form. The price is 
lower than other comparable DMMs on 
the market The SABTRONICS model 
2010A is obtainable from Christie Rand 
Pty Ltd. The specification of this 31 Digit 
muitimeler is:- D.0 and A.0 Volts 100uV 
to 1000V from 0.1 percent accuracy DC & 
0.5 percent A.C. D.0 and A.0 Current 
0.1uA to 10 Amp from 0.1 accuracy DC & 

0.5 A.C. Resistance 100mn to 20Mn from 
0.1 percent accuracy. Diode Test 1mA, 
10uA, 0.1uA Temp Range OC- 55C. Dry 
cells not Included. Size only 8"x6.5"x3". 

$138 plus 15% S.T. KIt $123 plus 15% S.T. 

- -< <t6 

11. -1 .. _ 

To compliment the dual trace oscillos- 
cope by SCOPEX the D.C. to 25 MHz 
40-25 Is now available. Again with all of 
the features listed In the 4D -10B includ- 
ing an accuracy of 3 percent for Amps 
and Timebase. Timebase speed 200ns/ 
cm to 200ms/cm 

ONLY $853 
Plus 15% S.T. 

Switchable Probes for the above Attenu- 
ation x 1. x 10, and earth. 

ONLY $48 each 
Plus 15% S.T. 

MONEY BACK GUARANTEE IF NOT SATISFIED 

NAME 

COMPANY if applicable 

ADDRESS 

, POSTCODE PHONE 

Please send me 

Cheque enclosed for $ 

Send to: 
CHRISTIE RAND PTY. LTD. 
PO Box 48, Epping, 2121. 
Tel (02) 477-5494 

Or charge to my Bankcard, Expiry date 

Signature IIl J 

i==______________________________= 

= Amateur Radio ' 

. 

= 

= Manager = 

= A capable person, preferably with the = 

$ AOCP or AOLCP license, is required to $ 

<< 1QN'' 
810 1VE 10N NEGAT -TQRS 

GENERA 

Attention! 
AIM, SYM, KIM 

OWNERS 
KIM 4 Bus compatible products. 

Same shape and size as KIM, SYM. 
¡"; =supervise our efforts to market Amateur j MEMORY PLUS $225 A&T 

/ i equipment and accessories in Australia. S 
8K low power RAM. All IC's socketed. 8K EPROM 

. - 
Whilst we expect the suitable applicant to 

$ have a thorough technical background, pre- $ 

sockets and programmer for Intel 2718, 6522 I/O and 
plus 5V and plus 25V regulators. 

r 

Make your home 

$ ference will be given to applicants who have = 

j a proven track record in sales administration j 
j Please note that we will consider a semi -j j j 

VIDEO PLUS $275 A&T 
Upper/lower ASCII. 80 characters by 24 lines. 128 
additional user programmable characters. 
Keyboard and Lightpen Interfaces. 2K display RAM, 

or office mountain 
fresh with a "Blob s" Generator. 

$ retired person in this instance for a part-time = 

$ position. $ 

expansion to 4K. On -board regulators, provision for 
8502. All IC's socketed. 

NEGATIVE IONS: = Duties will include the evaluation of new * PROTO PLUS $47 
Medical reports Indicate that negative ions can help * lines, ensuring constant supply of existing = Double sided, plated through holes, professional 

to clear cigarette smoke - reduce fatigue and 
increase alertness - Increase resistance to colds 
and flu - reduce up to 75 percent airborne bac- 

$ lines, training sales staff and resolving tech- = 

$ nicalproblems regarding the equipment 
i 

= 
g g qmp j sold. 

on 
voltage regulators.for 

40 off 14/1 sockets, 4 off 2a/ao 
off sockets, 3 off sockets, 

MOTHER PLUS $91 A&T 
terla - alleviate sensitivity to weather - minimise j = Fully buffered and decoded. Add up to 5 additional 
travel sickness - speed up the healing process i The appointee will be responsible to the boards. 
and reduce post -operative pain. $ Managing Director through the Technical t CARD CAGE $26 
TWO MODELS AVAILABLE: i Director. * Compatible with Mother Plus. 

Home and Office model, $85.00 plus $2.00 P&P. = Excellent salary and conditions await the = P&P $3.50. Prices plus sales tax If applicable. 
12 volt Automotive model, $95.00 plus $2.00 $ right person. j P&P.writing 

Apply inJohnston,to:_ 
BOOK AVAILABLE: The Ion Effect by Fred Soyka, 

post. 

Obtainable from: 

BIOSCAN RESEARCH 

j Gary ohnst, Marketing Manager, j 
i Dick Smith Electronics Pty Ltd j 
i PO Box 321, North) NSW0 2113 * 
= Phone (02) 888 3200 = 

eneirpy$3.251nC. 

CONTROL LTD PTY 
PO Box 95, Round Corner, NSW 2158. 

Telephone (02)634-2445. 
Complete confidence assured. j iiiiitiiiitii=iiiiiittitiiitiiittti 

SAE for Pamphlet available tree - "Negative Ions and PO BOX 31, GOODNA 4300 

. Your Health" - send large SAE. PHONE (07) 288-2757 Datasheet 
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A general purpose 
audio amplifier module 
One of the handiest `tools' for the electronics experimenter 
is a genuine general purpose audio amp. This module will 
work from a wide range of supply voltages, has good 
sensitivity, is robust and reliable - easy to build too! 

WHEN DESIGNING and building 
electronic projects, one of the most 
often needed circuits is a simple, low 
cost audio amplifier stage capable of 
driving a 4 or 8 ohm loudspeaker. This 
amp module is capable of driving a 4 ohm 
load with over 20 watts. This is more 
power than is necessary in many 
applications but it is a simple matter 
to decrease the maximum output 
power by simply decreasing the supply 
voltage. The table gives the relationship 
between output power and supply 
voltage. At lower power levels the amp 
module will not require any form of 
heatsinking. Some experimentation will 

be necessary to determine the amount 
of heatsinking that should be used at 
higher power levels. 

The circuit gives maximum power 
out with an input level of about 300 mV 
which should be easily obtained by the 
stage used to drive the amp module. 
This figure can be changed slightly by 
varying the amount of negative feed- 
back. Resistor R6 is the negative feed- 
back resistor and, together with R5, 
determines the overall gain of the circuit. 

Specifically, the gain of the circuit is 
given by R6/R5. In the circuit shown 
this becomes 

David Tilbrook 

120k 54.55. 2k2 
The output voltage will be this figure, 

multiplied by the input signal voltage. 
So, for an input voltage level of 100 mV 
RMS the output level will be 100 mV 
x 54.55 = 5.45 volts RMS, which ís 

equivalent to 3.7 watts into an 8 ohm 
load. If you have only 50 mV available, 
for example, and wish this signal level 
to drive the amp to 3.7 watts, it would 
be necessary to halve the amount of 
negative feedback, thereby doubling the 
gain of the amplifier. The negative 
feedback resistor would have to be 
doubled in value to 240k. In practice, 
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The circuit of the Class B General Purpose 
Amplifier is quite simple. A volume control 
is simply arranged with a suitable log pot, 
having a value of 50k or greater, connect- 
ing one end to common, the other to the 
amplifier input and the source to the wiper, 
in the usual manner. 

PARTS LIST - ETI 453 

Resistors all''Y2W, 5% 
R1 47k 
R2 39k 
R3 22k 
R4 47k 
R5 2k2 
R6 120k 
R7 4k7 
R8, R9 33R 

Capacitors 
Cl 2142 35V tantalum 
C2 47µ 25V electrolytic 
C3 242 35V tantalum 
C4 10p disc ceramic 
C5 100p disc ceramic 
C6 1O00µ 25V electrolytic 
C7 220µ 25V electrolytic 

Semiconductors 
D1-D3 IN914 signal diode or 

similar 
Q1 BC557 
Q2 BC640 
Q3 BC639 
Q4 TIP 31 
Q5 TIP 32 

IC1 LM301 

Miscellaneous 
ETI 453.... pc board 

The amplifier can be considered in two 
sections, the voltage amplifier built around 
the LM301 op -amp and the current 
amplifying output stage. 

The LM301 is an IC operational 
amplifier that is used to amplify the input 
signal up to the voltage levels needed by 
the output stages. Input to the op -amp is 
via the 47k resistor 131 and the 2u2 
tantalum capacitor, Cl. The input 
impedance at the non -inverting input of 
the op -amp is determined by resistors 
R4 and R3. R4 is connected directly to 
ground and the 47u electrolytic capacitor 
C2 represents a short circuit to ground for 
any ac signals flowing through resistor 
R3. As far as ac signals are concerned, 
R3 and R4 represent parallel resistance to 
ground. As a result, the impedance at this 
point is around 15k. 131 serves to increase 
the input impedance to approx 60k: 
R1 in combination with Cl also determines 
the lower frequency 3 dB bandwidth 
point of the circuit, setting it to around 
10Hz. 

The LM301 is normally used with a 

split supply i.e: positive and negative 
supply rails. Since the objective of this 
design was to construct a general purpose 
amplifier module and its supply would, 
in ' many instances, be taken from an 
existing power supply, the circuit was 
designed to operate from a single supply. 
For this reason, the op -amp must be 
biased up to around half supply. This 

HOW IT WORKS 

is accomplished by the resistors R2, R3 
and R4. R2 and R3 form the upper half 
of a potential divider, R4 forming the 
lower half. The resistors' chosen set the 
voltage on the positive input of the 
LM301 to about 0.44 of the supply 
voltage. Since these resistors are biasing 
the non -inverting input of the op -amp, 
any noise present on the positive supply 
rail would be communicated directly to 
the input of the amplifier .through these 
biasing resistors. To prevent this, capacitor 
C2 was placed so as to represent a short 
circuit to noise voltages on the supply. 
This is much more effective than simply 
filtering the power supply (which must be 
done as well). In this configuration, the 
capacitor is fed from the 39k resistor 
R2, instead of directly from the positive 
supply as would be the case if C2 was 
used as a simple supply decoupling 
capacitor. 

At audio frequencies, C2 will represent 
an impedance very much lower than 39k, 
effectively shorting Put noise currents 
through R2. This would not be the case 
if R2 were not present, as the impedance 
of the supply would be a fraction of the 
impedance of the capacitor. 

The amplified signal from pin 6 
(output) of the LM301 is fed to 01, which 
acts as the first current amplifier stage. 
This provides a reasonably low output 
impedance necessary to drive the remaining 
output stages. Diodes Dl. D2 and D3 

maintain about 1.8 volts between the 
bases of Q2 and Q3. These two transistors 
will drop 0.6 volts across the base - 
emitter junctions. This leaves 0.6 volts 
across the two 33 ohm resistors, R8 and 
R9. Each resistor will drop 0.3 volts, 
holding this voltage across the base 
emitter junctions of the output 
transistors. Since these devices, like the 
driver transistors, require 0.6 volts to turn 
on, they will remain off until the signal 
supplies the necessary additional 0.3 volts. 

Capacitor C6 isolates the do voltage on 
the emitters of the output transistors 
from the loudspeaker. C7 provides supply 
decoupling. If the amp module is used to 
deliver 10 watts or more, additional 
supply decoupling will probably be 
necessary. 

Negative feedback is supplied by the 
potential divider formed from resistors 
R6 and R5. The capacitor C3 represents 
a short circuit to ground for ac signals 
in the audio range. Audio frequencies 
will therefore see R5 and R6 as a potential 
divider. The overall gain of the circuit 
will be determined by the value of R6/R5. 
(In this case, equal to 54.55). As the 
frequency decreases the impedance of C3 
will increase, decreasing the gain of the 
circuit by increasing the amount of 
negative feedback. At very low frequencies, 
the gain of the circuit is reduced virtually 
to unity. This ensures that the voltage on 
the emitters of the output devices is stable. 
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The pc board pattern is on page 113. 

a 220k resistor would be used. Note 
also that in order to obtain 3.75 watts 
it would be necessary to provide a 

supply rail of around 24 volts. 
Since the project was to be a general 

purpose amp, it was essential that the 
design be robust and reliable. Class B. 

was chosen for this reason as it has no 
bias current in the output stage and 
requires no set up procedure. The 
output devices are actually off, being 
switched on by the signal itself. 

Construction 
Start by soldering the resistors and 
capacitors into their positions on the 
printed circuit board. The electrolytic 
and tantalum capacitors must be placed 

OV 

INPUT 

on the board with the correct 
orientation. These are capacitors Cl, 
C2, C3, C6 and C7. The printed circuit 
board overlay shows the correct 
orientation for these components on the 
board. 

Solder the transistors and diodes in 
place, being careful that the transistors 
are inserted in the correct locations. 
Every transistor used in this project 
is different` and as such, they are not 
interchangeable. Finally, solder the IC 
and wire link into position. Orient 
the IC so that the 'notch' points towards 
the output transistors. 

Connection to the input of the 
power amp is best made with shielded 
cable to decrease the possibility of htim 
being induced into the amplifier. 

SUPPLY VOLTAGE 
9 
12 
18 
22 
26 
30 
35 

TABLE 1 

POWER INTO 8 OHMS 
0.13 W 
0.5 W 
1.7 W 
3.13 W 
4.5 W 
8W 
10.13 W 

POWER INTO 4 OHMS 
0.25 W 
1W 
3.52 W 

6.25 W 
9W 
16W 
20.25 W 

These are measured power output figures for different supply voltages. Powers 
quoted are at the onset of clipping. 

' FAST CLEAN EFFICIENT 

SOLDAI/f!C 
DESOLDfR/417DOL 

ONLY 

57.95 
TAX 

EXEMPT 

Constructed of tough, shatter- 
proof plastic with a heatproof 
tip, SOLDAVAC desoldering 
tool is lightweight and its spring 
operated suction is designed 
for one hand operation. 

Look for 

SOLDAVAC 
at your regular suppliers. 

Or write for further details to: 

ASSOCIATED SERVICES PTY. LTD. 

110 Tynte St., North Adelaide 
South Australia 5006 
Phone: (08) 267 2246 

Mail Order, add 55t P&P 
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SPECIALISTS IN TESTING AND MEASURING INSTRUMENTTATION 

SOAR 
corporation 

ME -501 A 

SPECIFICATIONS 
DC Voltage 
Ranges: 200 mV, 2V, 20V, 200V, 1000V 
Input R: 10 M Ohm 
Accuracy: I (0.8 percent of rdg plus 1 dgt) 
Overload protection: 100V dc/peak 

AC Voltage 
Range: 1000V 
Input R: 10 M Ohm 
Accuracy: I (1 percent of rdg plus 5 dgt) 
Overload protection: 1200 Vrms 

DCmA: 
Ranges: 200 uA, 2mA, 200 mA, 10A 
Voltage Burden: 250mV maximum at F.S. 

except 10A range, 5.00 mV 
Accuracy: I (1.2 percent of rdg plus 2 dgt) 
Overload protection: 0.5A/25DV Fuse 

Resistance: 
Ranges: 2k, 20k, 200k. 2M, Diode test 
Accuracy: I (1 percent of rdg plus 2 dgt) 
Overload protection: 250 Vdc/rms 

Transistor Hfe Checker: 
Range: 0- 100 (IB 10 ma) 
Accuracy: I (10 percent of rdg plus 2 dgt) 

RELIABLE SOAR DIGITAL MULTIMETERS 
PROFESSIONAL RANGE 

5"1-5e11114 

;999 
^WVl. 

.. y MDDE ' 
t9- 

4C .4 
'.,,,, 

. 

All-. 
"0` _ 

LJ 
^w.. E+ 

ME -521 DX ME -522 ME -523 
31/2 DIGIT LED DISPLAY 31/2 DIGIT LCD DISPLAY 31/2 DIGIT 3/4" HIGH LCD 

WITH MODE DISPLAY 
Digital Multimeter at an Analog price! Send for detailed specifications and compare before buying. 

AMPEC ENGINEERING CO. PTY. LTD. 
1 Wellington St, Rozelle, 2039. PO Box 132, Rozelle 2039. Ph (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. Arlin Instruments, 569-6984. Ellistronics, 602-3282. SA Protronlcs, 212-3111. WA Reserve Electronics, 
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Project construction and debugging is so much easier if you have the appropriate test equipment. The same applies when servicing 
manufactured electrónic equipment. Our first Test Gear book was extraordinarily popular. Test Gear 2, assembles 27 of our test 
instrument projects published over the last few years in one handy volume, including: 487 Audio Spectrum Analyser, 320 Battery 
Condition Indicator, 717 Crosshatch Generator, 135 Digital Panel Meter, 132 Experimenter's Power Supply, 719 Field Strength/ 
Power Meter, 140 1GHz Frequency Meter, 141 Logic Trigger, 129 RF Signal Generator, 139 SWR/Power Meter, 222 Transistor 
Tester, 148 Versatile Logic Probe - and more. Price: $3.95 plus 55 cents postage and handling, from ETI, Subscription 
Department, 15 Boundary St, Rushcutters Bay NSW 2011. Also available from newsagents and selected electronics suppliers. 
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Another innovation from cjIt) 

HIOK13012 
Thin 

Drop- 
Multimeter 

ID 

Our little pocket 
tester is so slim, small 
and light you might overlook 
the fact that it is a rugged, hard- 
working precision instrument - 
tougher than most multimeters 
twice the size. It can fall from a 

work bench (1 metre high) and still work perfectly well. 
The "DROP -PROOF" pocket multi -meter demons- 

trates our claim that "HIOKI puts you years ahead". It 
gives you the advantage of HIOKI Core Magnetic TAUT 

'Only 22mm thick and can drop from a 
height of 1 metre without any harm. 

Specifications: 
DC VOLTAGE :03.3, 10, 30,100, 300, 1000V. 

20k n /V. *3% of F.S. 
DC CURRENT :(50µA), 1, 3, 30, 300mA 300mV 

drop, t3% of F.S. 
AC VOLTAGE :10.30, 100, 300, 1000V 10k A /V, 

t4%of F.S. 
RESISTANCE :10k, 100k, 1M (1(Rc 100 fl) *3% of 

Scale Length 
POWER SOURCE :1.5V (Size AA) 

ACCESSORY CIRCUIT: Meter protecting circuit. Circuit 
protecting 0.5A fuse DC -AC 1000V measuring terminal. 

OUTPUT terminal. 
METER :TAUT BAND type (with mirror scale) 

DIMENSIONS :Approx. 140Hx84 Wx22Dmm. (Max. 26D). 
Apprx. 250g. 

ACCESSORIES :Test leads. 0.5A Spare fuse. 
Soft case, Strap. 

t BAND for precise readings. 
. It is friction -free and is remarkably 
resistant to shock. 

The pencil type leads fittted with 
guards are a pleasure to handle, 
especially when testing complex 
electronic circuits, etc.HIOKI inno- 
vation is apparent in every detail. 

HIOK1 PUTS YOU YEARS AHEAD! 

SYDNEY 6016600 MELBOURNE 329 6511 
BRISBANE 52 5231 ADELAIDE 46 6411 PERTH 446 6622 H. ROWE 

& CO. PTY. LTD. 



short circuits 

Cl 
100u 
10V 

[ R1 

tOn sWle 
2 RANGE 

CS 
160 100n // 

I 
C6 
1u0 

3 

C2 
100u 
10V 

RV1 R6 10k 
li 680R n 

3 

R4 
22k 

R2 
1k0 

01 
2N3820 

R3 
IMO 

+ C3 
10u 
10V 

R5 
56k 

+ 
IC1 
LF351 

- 
5W2 
ON/OFF 

R8 
4k1 

C10 
2u2 

RV2 
5 0 
hn 

e 
OUT 

A F signal generator 
ONE OF the most useful items of test 
equipment to have, especially if one has 
an interest in any type of audio gear, is 
an AF signal generator. The circuit 
shown here provides a good quality 
sinewave output over three con- 
tinuously variable ranges (Range 1, 
below 20Hz to above 200Hz; Range 2, 
below 200Hz to over 2kHz; and Range 
3, below 2kHz to over 20kHz) covering 
more than the entire audio frequency 
spectrum. 

The circuit uses the usual Wien 
Bridge type circuit, and this form of 
oscillator consists of an amplifier 
having frequency selective positive 
feedback provided via a C -R net- 
work. The capacitive elements of this 
network are whichever two capacitors 
are selected by SW1, the three sets of 
capacitors giving the unit its three 
ranges. The resistive elements are R6, 

O1 
0A91 

2N3820 RASE 
VIEW 

N 
D1 
0A91 

5 

4 8 

LF351 TOP 
VIEW 

R7 and RV1, the latter permitting the 
unit to be tuned over the ranges quoted 
above. This network provides positive 
feedback over operational amplifier 
IC1, which is a FET type giving low 
noise and distortion levels. VR1a and 
R6 also bias the non -inverting input of 
IC1 to a central tapping on the supply 
produced by R1, R2 and C2. 

The closed loop gain of IC1 must be 
maintained at precisely the correct 
level if good results are to be attained. 
Insufficient gain would lead to less than 
full compensation for the losses through 
the C -R Wien network, with insufficient 
feedback and consequent violent 
oscillation with the output signal be- 
coming clipped and seriously distorted. 
An automatic gain control (AGC) 
circuit is used to maintain stable 
operating conditions and a constant out- 
put level. R5, R4 and the drain to 

+ 

source resistance of Ql form a negative 
feedback network which controls the 
closed loop gain of IC1. Initially Ql is 
forward biased by R3 so that there is 
enough gain to give strong oscillation. 
Some of the output from IC1 is coupled 
by R8 and C10 to a rectifier and 
smoothing network comprised of D1, 
D2 and C3. These produce a positive 
bias which tends to cut off Ql, pro- 
ducing reduced circuit gain. The 
stronger the circuit oscillates, the larger 
the bias, and the lower the gain be- 
comes. Lack of oscillation produces 
reduced bias, more gain, and stronger 
oscillation. The required stabilising 
action is thus obtained. 

Variable attenuator VR2 enables the 
output to be adjusted from zero up to 
about 1.5V RMS. The current 
consumption of the circuit is about 
7 mA. 
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SYN-I Single 
Board Computer . S2I0.00 

KTM-2 CRT/TV 
Keyboard terminal 
module 5349.00 

BAS -1 8K BASIC 
ROM for SYN-I , 

BUFFERED 
MOTHERboard for 

SYN-I, KIM -1 or 
AIM -65 systems .. 

EPROM 
Programmer and 

EPROM/ROM 
Board MEMORY 
mapped EPROM 
programming will 
program up lo I6K 
per command 
firmware in PROM 
included. For SYN-I, 
KIM -I or AIM -65 

systems 

'4 

PRESETABLE 
COUNTER S digits 
suitable for counting, 
batching and 
numerical control 

5150.00 

STEPPING `^- 
MOTORS wide 

,range for N.C. Can- 
Itrol, Plotters, 
'Variable speed, Servo 
Control etc. From . 

$49.50 

L 

5149.00 
f - a 

5179.00 

I6K-8 fully tested 
memory board 
WRITE PROTECT 
and BANK switching 
for SYN-I, KIM -I or 

AIM -65 systems .. 5360.00 

,. 

111_ n,. ,. :..i.... 
j r.a'+rrr 

5345.00 

AUTOMATIC 
_ TELEPHONE 

DIALER PROM 
- j dialling 32 numbers 

I 
plus other options 

5180.00 

1 

DIGITAL 
TACHOMETER 

5120.00 

HAND HELD 
TACHOMETER 
$180 

STEPPING MOTOR DRIVING CIRCUITS for 3 or 

4 phase In Mode 1 phase 2 phase 1-2 phase excita- 
tion. From 

THUMB WHEEL SWITCHES 

- $2.20ea. 

TROXINITY TRANSDUCERS 

- 515.00ea. 

511,00 

Mail orders add $3.50 for 
postage and packaging 

67 Blackshaw Avenue, 
MORTDALE 2223. 
Telephone: 570 1225 

(Trade enquiries Invited) 

JACK 
SOCKETS 

FROM 

-an 

MONO 
M100 Plastic fixing nut 

single : single 
M101 Plastic fixing nut 

single : break 
M102 Plastic fixing nut 

break : break 
M120 Chrome fixing bush 

single : single 
M121 Chrome fixing bush 

single : break 
M123 Chrome fixing bush 

break : break 

x 
M200 Plastic fixing nut t ' 

single : single : single ' '(. , 

M203 Plastic fixing nut J 
break : break : break 

M220 Chrome fixing bush 
single : single : single 

M223 Chrome fixing bush 
break : break : break 

- r 

STEREO 

Manufactured using gold-plated nickel silver spring 
contacts in a robust, high temperature nylon body. 
Our new range of sockets has been designed to allow 
speedy assembly on your production line together 
with excellent electrical performance backed by 
longlife reliability. 

Brochures available on all products. 

HOLDEN -WASP 
INTERNATIONAL 

39 Chalder Street. PO Box 532, 
Marrickville 2204. Phone 560-3488. 

PLESSEY 
COMPONENTS 

1 

CI> 

AUSTRALIAN 

nnTnl® vw 
I 

Complete 
your raw 
displays 
Information. 
"bit serial" 
ASCII 
matrix, 

Complete 
and F8 

complete 
latch, 
anything 

REFAC 
WILD 

DISTRIBUTORS 

DISPLAYS 

from Optel 
Into 

right for your 
common decode 

can be 
ASCII to 

includes 8080, 
families. We'll - display with 
Interface functions 

PINLITE, 
OPTEL 

REFAC 

FOR 

convert 
smart 
bus 
function, 

provided - 
5 x 7 dot 

6800,1802 
provide the 

drive, - or 

Products. 

LIQUID 

systems 
electronics 

that 

or 
to 14 

or BCD 

compatibility 
microprocessor 

Smart 
decode 

In between. 

Manufactures 
ROVER 

1 

are exactly 
Nearly 

"bit 
or 16 

to 

system 
and 

CL 
CRYSTAL 

packages 
information 

any 
parallel", 

segment, 
7 segment. 

bus 

and 

-"k ":7;h".'.." 

usgaww 

DRALORIC.= 
Ceramic 

Tubular 
Pot 
Plate 
Feed 
Water-cooled 
High 

R.F. Power 
Capacitors 

Capacitors 
Capacitors 

Capacitors 
-through Capacitors 

Capacitors 
voltage Capacitors 

CDPLESSEY .COMPONENTS 

PO Box 2 
Telephone 

Adelaide 269-2544 
Brisbane 

L 

Villawood, 

36-1277 

NSW. 
72-0133 

Melbourne 329-0044 
Perth 458-7111 

ii 

2163 

4 
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short circuits 

Sine to square 
converter 
THIS CIRCUIT provides an optional 
squarewave of about 1.2 volts peak 
to peak when used with the signal 
generator circuit described on page 57. 
The above circuit requires no modi- 
fication, other than the omission of 
output attenuator potentiometer 
RV2 which is included in this section 
of the unit instead. 

The squaring circuit is based on 
operational transconductance amplifier 
IC1. This device is in some ways similar 
to an ordinary operational amplifier, but 
it is the output current rather than the 
output voltage that is a function of the 
input voltages. The inverting input of 
the device is biased to the central 
tapping on the supply lines, and the 
non -inverting input is fed with the 
sinewave output from the main signal 
generator circuit. When fed with 
positive going half cycles, the non - 
inverting input is taken to a higher 
voltage than the inverting one, resulting 
in a forward bias being applied to D2 by 
way of current limiting resistor R2. This 
produces a positive potential of about 

4 5 

CA3080E TOP 
VIEW 

+Ve 

TO JUNCTION OF 
R1, R2, C2, ETC. 

-Ve 

í00n 
TO IC1 PIN 
6 ETC. 

0.6 volts across D2. When the circuit 
is fed with negative going half cycles 
the non -inverting input is taken to a 
lower potential than the inverting one, 
causing a forward bias to be applied to 
Dl, and producing a negative output 
potential of about 0.6 volts. 

Thus the output is switched from 
one polarity to the other as the in= 

put signal changes polarity, producing 
the desired squarewave signal. The 
CA3080E device has a high slew 
rate (50 V/uS) and is therefore capable 
of producing a high quality square - 
wave signal even at the higher fre- 
quencies covered by the unit. The 
gain of the CA3080E can 'be varied by 
altering the bias fed to its pin 5, but 
this feature is of no use in this 

sine RV2 

application and Rl provides a strong 
bias to the device so that it operates at 
high gain. SW3 is the mode switch, and 
merely connects RV2 and the output 
socket to the output of the sinewave 
generator or squaring circuit, as required. 

The squaring circuitry only adds 
about 3 mA or so to the current 
consumption of the unit. 

SHORT CIRCUITS is a feature that .lies 
somewhere between Ideas for Experimen- 
ters and complete Projects. Generally, the 
items published in Short Circuits will 
involve tried circuits that have not necessar- 
ily been fully developed, but fairly complete 
details are included as a guide to readers. 
Unfortunately, owing to the nature of these 
items, we cannot give further details other 
than what is provided in the article. Con- 
tributions for Short Circuits are always 
welcome. 

: 
....,,. _ ...... ,,........... ,,,. ,,,,,,,,,,, ,,,,. ////////////ii,ii,n,ui 1111111N \\ 

PHILIPS 

Aiti~ 

Philips Public 
Address Equipment 

-heard around the world 
:::::::PHILIPS 

®® * 

Business 
Communications 

Your local distributer is 

NSW - C & K Aldridge Sound Systems, Ph. (02) 747 1355 
VIC - Alltune, Ph. (03) 877 5353 
TAS - Video & Sound Services, Ph. (002) 34 8822 
SA - Werner Electronics, Ph. (08) 268 2766 
WA - Electra Accoustics Company, Ph. (09) 444 8688 

PHILIPS 
AHEARN CS4 
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Kenelec (Aust.) Pty. Ltd. 
48 Henderson Rd, Clayton, Vic. 3168. Tel. (03) 560-1011.NSW (02) 439-3954. SA (08) 223-2420. OLD (07) 262-2223. WA (09) 444-5826. 

Some of AUSTRALIA'S LOWEST COMPONENT PRICES (Now Lower 
Note: Regular Prices not temporary specials - keep us in mind for that next order. STILL!) 

POTS 40c 
(LINEAR Y. 

ALUM. SHAFT 

Linear potentiometers 
rotary carbon 
500 Ohm, 18, 5K, 

50K. í0OK, 250K, 
500K. IM. 2M. 

Quality Large red LEDS well disused LEDS ' wide viewing angle. 
C 15e each, $1.40 per 10. 5110/K. $12 a 100 Quality MOUNTING CLIPS 3c ea. ea. 

$2.70/100 15c each 

Rest value 
No brag 
Just fact 

TRIMPOTS 14c Values: 10 ,, 500 Ohm, 
1K, 2K, SK, 10K, 50K, 100K. 

512 a 100 (10mm) 250K, 500K. 1M, 2M 

Trade/govt./S.T exempt: welcome. 
Send for special lists (e.g. 529 a 100 
pots and $99 a 1000 LEDs plus tax If 
applicable. Small quantities also. 

TRADE 
ENTRANCE 

METAL CAN TRANSISTOR 

13c Bc 107 BC 108 BC 109 
13c 

10 for 51.20 100 for $11 

Epoxy BC178. BC109 same price 

1 Amp. DIODES 
50V 1N4001 - 6c 

100V 1N4002 - 7c 
400V 1N4004 - Bc 

1000V 1N4007 - 11c 
10% off 100 SAME 

$312 a 100 SIGNAL DIODE IN4148 

$29 a 1000 4c each 

(per 100 pr ces In brackets) 
Cap. 16V 25V 

0.47uF 
1, 2.2. 3.3, 4.T. tOuF 

22uF 
33uF 
47uF 

100uF 
220uF 
470uF 

1000uF 

4c(53½) 
5c1531/2) 
6c(53>Y ) 

8c(54) 
9c(S5) 

10c(56) 
12c(58) 
16c(S12) 
22c(518) 

5c(5346) 
6c15314 ) 
7c($4) 
9c(55) 

10c(56) 
12c($7) 
16c(S10) 
22c($16) 
30c(525) 

50V 

6c($4) 
7c(54) 
8c(55) 

10c(56) 
11c(S7) 
14q(511) 
35c(517) 
45c(530) 
75c(550) 

4c POLYESTER 
FILM CAPS 

E12 10% 100V 

..001 - 4c 
.0012 - Sc 
.0015 - Sc 
.0018 - Sc 
.0022 Sc 
0027 5c 
0033 5c 
0039 Sc 

.0047 . Sc 

.0056 5c 
0068 Sc 
0082 - 5c 

.01 - Sc 

.012 - 6c 

.0115-6c 

.018 - 6c 

.022 - 6c 

.027 - 6c 

.033 -7c 

.039 - 7c 

.047 - 7c 

.058 - 8c 

.068 - 8c All values 

.082 - 9c in uF 
10% 011 100 same uF 

1 - 10c 
.12 - 11c 
.15 - 12c 
.18 - 14c 
.22 - 15c 
.27 - 16c 
.33 - 18c 
39 - 19c 
.47 - 20c 

SCRs C106Y1 SCRs: 
0.8A 30V C103V - 35 

40c 0.8A 
4A 
4A 

V - 60 

C122E 400V C108D1 - 7405 

$1.20 8A 
BA 

400V C122D - 51.05 
SOO200V C122E 

C103B 

- $1.20 

5y4 E12.2.2 Ohm to 4M7 

1 1/2 C each V. w or 

11/2 c NEW TOP QUALITY 
90C a 100 same Ohms 

RESISTORS 
CARBON 
PER CTS 

FILM 
ONLY 

2c each Vow or 

$1,40 a 100 same Ohms 

CONSISTANTLY 
LOW PRICES 

TRIACS: 

6A 400V SC141D 
IOA 400V SCI46D 

DIAC ST2 
Chart o Identlfy leads 
Plus trigger Info. 

- $1.30 - $1.50 - 35 

- 10c 

25 A 400V 

SC260D TRIAC 

C37D scR 

EA. $2.50 

Keep electronics a hobby and not a luxury, compare our prices and buy from 
us. Same day turnarounfl service (unless swamped). All floods lop 
quality and new. No minimum order. One P/P chame of 45c regardless 
of quantity Advert current 3 months for late readers 

DIGGERMAN ELECTRONICS P.O. BOX 33, CORAMBA, N.S.W. 2466 
CONSISTANTLY 
BETTER SERVICE 
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11 ROD 
COMPONENTS 

2114 RAMS $5.90 
2708 EPROM 8.50 
741's 10 up 2.50 

.BD139 10 up 3.50 
BD140 10 up 3.50 
SC141D 10 up 10.10 
SC151 D 10 up 21.10 
RED LEDS 10 up 1.40 
RED LEDS 100 up 11.00 
YELLOW LEDS 10 up 2.90 
8 PIN I/C SKTS 10 up 2.00 
BC547 10 up 1.00 
BC548 0.15 ea. 
BC549 0.19 ea. 
MJ802 3.60 
6,800/50V CAPS (LUG) 4.50 

1.90 5,600/40V CAPS (PCB) 

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

Inc. tax $6.25 ea. 

IRVINE 041, 
KITS & CIRCUIT BOARDS 

. . J1 (Khs of parts Including ./ quality fibreglass 
--"' boards) 

ETI SERIES 4000 AMP 
Complete Klt $179.00 
Quality front panel to suit above...$8.99 
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 9.90 

NEW PRODUCTS 

300W AMP KIT 
ETI $67.50 
(including heatsink bracket but not heatsink) 

Transformer to suit 13E4363 537.50 
ETI 466 board 6.50 
MJ 15003 $5.10 ea. 
MJ 15004 $5.10 ea. 

MAXELL UDC 90 TAPES, 

3 for $9.00 
Shop customers only (No mall order). 

Soar Model 
510A 

,. 9f 
4 digit 
LARGE 

,¶. LCD 
DISPLAY 

L,J 
Send for 
specs. 

$77.50 
Add $3 P&P 
and certified 
mail. 

Project Boards (Fibreglass) 
Ell 043 _..1.40 
ETI 044........1.30 
ETI 047 ...1.50 
ETI 061........1.40 
ETI 062........1.80 
ETI 063........1.70 
ETI 064 1.70 
ETI 065 1.70 
ETI 067 1.80 
ETI 068 1.40 
ETI 071 1.40 
ETI 072 1.80 
ET 081 1.50 

ETI 4508_ 1.90 
ETI 480 2.40 
ETI 480PS 2.40 
ETI 481M 2.00 
ETI 481 PS 3.50 EA 78C5 
ETI 483 2.20 ETI 470 
Ell 484 3.90 ETI 741 

ETI 485 2.90 ETI 472 
ETI 486 2.90 ETI 576 
ETI 489A 2.50 ETI 574 
ETI 499 1.90 ETI 473 
ETI 528 2.20 ETI 573 
ET1 541.. 2.20 ET1 577 $2.90 

ET 083 1.80 ETI 547 2.20 Eli 11113....82.30 
ET 084 1.70 ETI 581 2.20 ETI 15052.60 ETI 
ET 085 1.30 Ell 583 2.20 260 51.90 
ET 130 1.90 ETI585R....1.60 ETI 261 51.90 
ET 134.... ...1.90 ETI 5857 ....1.40 ETI 262 51.80 
ET 135 1.90 ETI 586 2.30 ETI 263 $2.20 
ET 136 1.80 ETI 603 2.50 ETI 606 $2.90 
ET 137A 2.90 ETI 604 1.60 79se3 $3.90 
ET 1378.... .2.90 ETI 635 2.90 Dream 680059.90 
ET 139 1.90 Eli 638A. 3.90 79sf 10 $1.90 
ET 245 1.60 ETI 708 1.90 79m49 $2.60 
ETI417 1.80 Ell 713 3.90 79pg9 $2.90 
ETI 445 1.50 ETI 714 1.90 79P511 52.90 
ETI 446 1.90 ETI 717 2.90 791111 $2.75 
ETI 449 .1.50 EA 78A06 ...2.90 79PC12 $2.20 
ETI 450A.....1.90 EA 78TM8...2.00 79E612 52.90 

EA 78N6 3 20 
EA 78N64 2.50 
EA 78014 3.90 
EA 7813 4.20 

3 90 
52.90 
59.90 
52.90 
54 90 
52.80 
54.50 

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 Ught 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 $4.40 
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 

INTERSIL ICL7106 
LCD EVALUATION KIT $32.50 

INTERSIL LCD 31/2 DIGIT 
PANEL METER KITS 
Build a working DPM In 14 hour with 
these complete evaluation kits. 
Test these new parts for yourself with intersll's 
low-cost prototyping kits, complete with ND con- 
verter and LCD display (for the 7106) or LED dis- 
play (for the 7107). Kits provide all materials in- 
cluding PC board, for a functioning panel meter. 
ICL7106EV (LCD) 

Rod Irving Electronics Kits 
Additional kits will be produced as new pro- 
jects are available. 
ETI 041 continuity tester 3.65 
ETI 043 heads and tails 3.15 
ETI 044 2 tone door bell 3.90 
ETI 046 500 second timer 3.45 
ETI 047 simple morse, less key 3.05 
ETI 048 buu board 3 45 

ETI 480 100w amp 17.45 
ETI 063 electronic bongo 4.20 

ETI 065 siren -less speaker 4.20 

ETI 066 temp. alarm 3.65 
ETI 068 LED dice 4 90 

ETI 084 car alarm 9.45 
ETI 470 60w amplifier 19.45 
ETI 480 50w amplifier 14.70 

(amplifier kits do not Include heatsink) 

Kits are complete with prime spec components and include 
assembly Instructions, wire, solder, etc. All kit prices In- 
clude sales tax, exempt prices on application. 

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 $88.00 
16 of prime spec 4116 IC's $160.00 
32 of prime spec 4116 IC's $299.00 

STATIC RAM KIT 16K S-100 
Kit form $269.00 
Ass & tested $299.00 

ALL FRONT PANELS (from July 1979 
onwards) FOR ETI & EA PROJECTS 

AVAILABLE IN SCOTCHCAL. PHONE FOR 

DETAILS. 

Bankcard 
Mall Orders 

--- Welcome 
Please debit my Bankcard. 

Bankcard No. 

Expiry Date 

Name 

Signature 

SHOP 499, HIGH STREET, NORTHCOTE, VIC. 3070 
Open: Mon-Thur 8am to 6.30pm. Fri 8am to 8.30pm. Sat 8.30am to 12.30pm. 
Mail Orders: PO Box 135, Northcote, Vic. 3070. Minimum $1.00 P&P. 
Send 30c stamp for free condensed catalogue. . 
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Amateur Radio Book Stock Clearance 
We're wildly overstocked with many of our popular 
Amateur Radio books. So much so that we've got to 
clear space for new stock arriving for our new 
catalogue. Here's your chance to SAVE on many 
titles: many of these prices are- lower than those in 
our new catalogue! But remember: these prices are 
current only while current stocks last. HURRY! 
Popular ARRL books 
Electronics Data Book (B-2203) 128 pages of 
essential data for all involved in electronics: not just 
amateurs! Still only $6.75 
Antenna Hand Book (B-2204) One of the most 
widely respected antenna books. Not just theory: designs 
tool $8.75 
Antenna Anthology (B-2205) A collection of 
articles on antenna design, construction, etc. A must for 
every ham. $6.25 
Hints and Kinks (B-2206)All those shortcuts and 
ideas you'd normally forget in one handy reference 
volume. (Not many left!)SS.90 

Radio Amateur's Operating Guide (B-2208) 
New to the game? Want to find out the correct way to do it 
- here's the answer! Save on this one: Was $6,90, Now 
only $3.95 while stocks last 
Solid State Design for the Amateur (B- 
2211) 'A book of the highest quality' (EA mag.) For the 
thinking amateur who wants to design his own. Great 
value. $12.00 
Radio Amateur's VHF Manual (8.2214)A 
thorough treatment including history, principles, test 
gear, etc. Practical, tool $6.95 
SSB for the Radio Amateur (B-221 2)A digest 
of articles on SSB from OST- theory and practice of SSB 
in detail. Was $6.75. Now Only $5.00 while 
stocks. last. Save! 
1979 AR RL Handbook (B-2219) May be out of 
stock by the time this advert appears. If not, you'll save 
$5.0011 Was $14.95, Now $9.95! 
Getting to know OSCAR (B-2220) What 
OSCAR is all about, how to use it. how to set up your 
station. Easily understandable. Now save nearly 20%: was 
$5.50, now only$4.50 
Radio Frequency Interference (8-2222)110w 
to identify and cure RFI. Keep on side with your neighbours: 
and the Fill Was $5.50, Now reduced to only $4.50! 
Solid State Basics (B-2224) Provides both the why 
and the how of transistors. ic's. and other solid state devices. 
Was $8.75; Now only $6.75 
Mini Log Book (B-2235)Just the thing for mobile or 
portable use. All the data you need to record in a handy size. 
Great value at $2.00 

DICK'S OWN 'Australian Amateur Radio 
Handbook' (6-2320) The first amateur book written 
just for Australia. In a relaxed. easy -to -read style, it's a 
great gift idea for anyone interested in the world of 
amateur radio. Only $6.95 

Big savings on 1979 world cellbooks: Yes: 
great value for the ham or swl on a budget. Last year's 
callbook maybe, but the contents don't change all that 
much from year to year) 
US Callbook (B-2260) All the amateurs of continental US. 
Hawaii. its posessions etc. Was $21.95, now reduced to 
only $17.50 
Foreign callbook: All areas of the world (including 
Australia) with the exception of the US. Was $20.95, 
now reduced to only $17.50. SAVE! (B-2262) 

WIA AUSTRALIAN CALLBOOK (B-2317) 
The most recent Australian callbook listing amateur 
operators and registered SWL's in Australia and PNG. No 
amateur can afford to be without one! Only $2.95 
EA Logbook (B-2258) More than just a logbook - 
contains loads of data and amateur information too. Plus 
plenty of room for your station log. Was $2.50, now reduced 
to only $1.95 
World Atlas (B-2268) Ever wondered where that DX 
call actually came from. This handy size atlas is ideal for the 
shack. $3.90 
World Prefix Map (B-2264) Not just great wall 
decoration for your shack: this map shows the amateur 
prefixes of all zones, too. $2.20 
1979 World Radio TV Handbook (B-2081) 
Great value for SWL's and amateurs too. A listing of all 
known broadcast stations in the world including frequencies 
Great for frequency checks! 
Was $15.95, now reduced to $12.95! 
Reference Data for Radio Engineers (B- 
1104) Contains a wealth of data in its 1196 pages! 
Hundreds of charts, graphs, nomograms. etc. The ultimate 
reference book for anyone in electronics. Was $35.00. 
Now only $28.00 
Radio Handbook (B-1106) Over 1000 pages; one 
of our most popular reference books. Easy to understand. 
Was $$25.00. Now only $20.00! 
Amateur Radio Techniques (B-2040) By Pat 
Hawker of RSGB. Absolute bargain. 300 pages, covers 
just about everything! Only $8.25 
Guide to Amateur Radio (B-2042) Another 
RSGB/Haker book. Assists the newcomer to ham radio in 
starting his shack and operating correctly. 112 pages. 
Great value at $3.50 
VHF/UHF Manual (B-2054) Huge hard cover 
manual covers exciting world above 30MHz: with particular 
emphasis on microwaves. $17.00 
80 metre DXing (B-2286) Includes all aspects of 
80 metre operation, including antennas, proption char- 
acteristics. operating practices, etc. Was $5.50; now 
reduced to just $3.90!! 

DICK SMITH ELECTRONICS 
NSW 125 York Street. 

147 Hume Highway, 
SYDNEY. 

CHUUDRA. 
Ph 290 3377 
Ph 642 8922 VIC 399 Lonsdale Street. MELBOURNE. Ph 67 9834 

656 Bridge Road. RICHMOND. Ph 428 1614 
162 Pacific Highway. GORE HILL 
30 Grose Street. PARRAMATTA 

Ph 439 5311 
Ph 683 1133 

QLD166 Logan Road, 
842 Gympie Road. 

BURANDA. 
CHERMSIDE. 

Ph 391 6233 
(Opening Soon) 

396 Lane Cove Rd. NORTH RYDE Ph 888 3200 ACT 96 Gladstone Street. FYSHWICK. Ph 80 4944 
263 Rein Street. WOLLONGONG Ph 28 3800 SA 60 Wright Street. ADELAIDE. Ph 212 1962 

WA 414 William Street. PERTH. Ph 328 6944 MAIL ORDER CENTRE: PO Box 321, NORTH RYOE NSW 2113. Ph 888 3200. PACK b POST EXTRA. 

STUDYING FOR 
THAT LICENSE? 
The Ham Exam Cram Book (B-2314) Great 
for that last minute revision. Typical questions and 

answers explained: A beauty! Only $2.95 
1000 Questions for the Novice License (B- 
2316) From the WIA, covers everything from Ohm's law 
to the regulations. With answers. 
A bargain at only $3.95 
Questions and Answers for the Novice 
License (8.2315) Put out by Westlakes Radio Club. 
this book covers all the typical questions you are likely to 
be asked - with answers. $4,95 
500 Questions for the AOCP (B-2318) similar 
to above books, but this one is for the big one: the full 
amateur license. It's money well spent at just $3.30 
VHF Handbook (B-2300) Covers all major VHF 
subjects: propagation, antennas, repeaters, satellites, etc 
etc. Clear language, 336 pages. $6.95 
Wire antennas (B-2302) flow to build a large 
number of types of wire antennas. including 'invistblé 
types where neighbours might be a problem. Covers 160 
to 2 metres! $6.95 
Cubical Quad Antennas (B-2304) The world 
famous classic on Quads, revised to give new data and 
details of quad construction. Reduced from $5.50 to only 
$3.90 SAVE! 
Beam Antenna Handbook (B-2306) Gives 
dimensions of beams from 6 to 40 metres. covers test 
instruments, baluns,etc. Only $5.75 

J bonkcord 
welcome here 

SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9em till 12 noon) 
BRISBANE: Half hour earlier. 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 8 
RE -SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA. 



Ideas for 
Experimenters 

100n 
MIC 
INPUT 

M 

10k 

-9V 

+9V 

LLD1 
+ POWER .1 

ON 
9V -1- 

470R 

100n 10k 

100n 

106 

"Whistle -up" switch 
There are many applications - both 
'novel' and useful - where one could 
use a switch that is activated by 
whistling. This circuit operates a relay 
when a high-pitched note is whistled, 
the relay latching on until a low-pitched 
note is whistled. The circuit comes from 
R.C.W. Gate of the UK. 

200^ 1_ 
1k0 160 

.9V 

1N4148 

1-1 
680R 1 

680R 

100n 100n 

I I- 
330R 

470R 

TTL DIL 
REED RELAY 
(WITH PROTECTION 
DIODE( 

o 

104148 

4708 

LED4 
RELAY ON 

10k 

10 

.9V 

.9V 

A concealed microphone picks up 
the note whistled. The mic output is 
amplified by a 741 op -amp (IC1), the 
output of which ís filtered by two active 
peak filters. IC2 is the 'high' note filter 
and IC3 is the low' note filter. The 
output of each filter is rectified and 
smoothed then each is passed to the 
input of a Schmitt trigger - consisting 
of IC6 and IC7. 

10k 

162 

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. 

6k8 

10k 

.9V 

104148 

4 

470, 
-9V T 10V 

10k ^w^ 
ICS 
74, 

1N4148 

,I 
470, 

^-1oV 

--n10k 
- 

LED2 
HIGH 
NOTE 

470k 

4 LE03 
LOW 
NOTE 

The Schmitt trigger is 'set', activating 
the relay, when the high note is whistled 
and reset when the low note is whistled, 
the relay then dropping out. 

Points A and B can be used to drive 
other logic functions. However, if high 
impedance (i.e: CMOS) logic is used 
a 10k resistor should be placed across 
the 470 u capacitor on the outputs of 
IC4 and ICS. 
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VOLTAGE 
ANALYSER 
Voltage Indicated: 

6, 12, 24, 50, 110, 
240, 415 V = 

/ 

\' 

\ $ sa/es 
rax 12. 0, 

ll 

MASTER CHECK 
Cannot be over ranged. 

Indicates AC or DC Voltage. 
Automatic Voltage indication. 

Read off polarity at a glance. 
Designed for Australian conditions. 

7 Voltage indication stepsby 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. 
PO Box 154. Tel (02) 750-6000. Tel (03) 44-5021. 

11PRIDA111$1,: 
upER 

._ ALE DUE 

WE GUARANTEE 
) 

NOTNING OVER 

$511 

TIO OF L 

ONCE IN A LIFETIME OPPORTUNITY TO PURCHASE AT PRE 

1970 PRICES. $100,000 WORTH OF ELECTRONIC COMB 
ONENTS & PARTS TO BE CLEARED. INVENTORY INCLUDES: 
CAPACITORS_RESISTORS_ RELAYS_ POTENTIOMETERS.. MOTORS 

CONNECTORS_TRANSFORMERS_SWITCNES_COUNTERS_CABLE_ 
WIRE_ UNISELECTORS_SPEAKER CLOTN_TUNERS_CIRCUIT BOARDS 

ETC. PLUS IOOS OF SUNDRY ITEMS TOO NUMEROUS TO MENTION _NOwS Void. CNANCEToSAVE fiSSi 

SALE COMMENCES ON SAT. 5n4 APRIL 1980. FROM 9AM ro3 PM 
gL WEEKDAYS_MONToFRI.9AMTo5PM. ON THE PREMISES AT 

95-97. REGENT ST REDFERN N S.W POi6 1 MIN.FROMRECFERN6TN.(o?etAwrawST) 
TEL.GNOUIQIES.09950120e6096911. 
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Ideas for Experimenters 
E 

C D ''47420 
Y,7420 %7400 

\ 3-c(( Li A ir 7400 

ENABLE 
0.7432 

IL 

Keyboard -display 
sound converter 

CLOCK 
PULSE 

K 
%7400 

This circuit, from K.G. Reid, UK, 
can be used in several modes: It can 
provide quantized feedback (a distinct 
improvement over the normal single 
'bleep') from the key actions made on a 
calculator -type keyboard: It can be used 
to give a 'sound' translation of a digital 
display, or completely replace the 
display when sound would be a better 
communication medium. 

The keyboard or display information 
(a maximum of 16 bits with one 16 -line 
74150 multiplexer) is translated into a 
series of 16 high or low frequency tone 
pulses, corresponding to the 'high' or 
'low' logic state of the 16 bits. 

The circuit illustrated was used in 
conjunction with a digital multimeter, 
requiring three 4 -bit words for the digits 
and three additional bits for over -range, 
negative and decimal point. Thus, 
15 lines only were required, the 16th 
being used for resetting. 

The 15 bits are latched on to the 
inputs of the 74150 multiplexer. Pre- 
sentation of the enable pulse results 
in a logic '1' appearing at the output of 
gate B, allowing clock pulses to pass 
via gates A and H to the 7493 counter. 
Gates B, E, D and C form a latch which 
remains 'set' until all 15 bits have been 
sampled. As each bit is sampled, the 
inverse state appears at the multiplexer 
output, opening gate J or K and thus 
operating one of the two reed relays. 
As a count of 1111 appears from the 
counter, the output of F drops low, 
resetting the latch and counter. The 
operation of either relay results in a 
tone appearing at the loudspeaker 
(or earpiece), the tone frquencies being 
set (1.2 kHz maximum) by the 1 m 
pots. The tone pulse length is governed 
by the clock rate. 

WORD 3 WORD 4 

OV 

14 13 12 11 10 9 8 

SN7493N 

2 3 4 5 6 7 
I 

16 19 
110 111 112 113 114 115 

24 23 22 21 20 19 18 17 16 15 14 13 
.5V 

%7404 SN74150J 

R (0) 
1 2 3 4 5 6 7 8 9 10 11 12 

'47404. 17 16 15 14 13 12 11 lo boy 0V 

[ 1 n 
%7400 

WORD 2 WORD 1 

` %7404 R LA2 

I/ 

RLA1 

1M 

5k6 

Cl 
100n 

4 

555 

O +12V 

620R r 
LS1 

0A202 

OV 

......... . .. :.:: ::.: ..... .... .... .::.: zs;;:::>::.:: :::: :.:.:«.;;.:::::.::.:::.>:::::.:::: . :........ . ...........::. .:.:.:.:<.;:.;;:;«: :.;;:: :::..:.::.;:::;:::>::;>:.;,. 

Simplest 'divide by 1 or 10'scaler 
Variable division of clock signals is a 
nuisance to implenient, because of the 
gating and switching it usually requires. 
Inspection of the internal circuitry of 
7490 indicated an ultimately simple 
method of scaling. 

Reset 9 overrides reset 0 in 7490. 
Thus if reset 0 is active and reset 9 is 

cycled, the D output will rise and fall 
in time with reset 9. When the common 
reset line is at 0 the counter divides by 
ten in the normal fashion. 

The technique, from D. Brown of 
Lindfield NSW, can be extended to any 
number of cascaded 7490s. 

1'+1 

OUTPUT 
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.Cpírnpuireir Books 
OSBORNE/McGraw-Hill, Inc. 

INTRODUCTION SERIES 
AN INTRODUCTION TO MICROCOMPUTERS: Volume 0 

The Beginner's Book - by Adam Osborne 
' 300 pages - $9.50 

AN INTRODUCTION TO MICROCOMPUTERS: Volume 1 

Basic Concepts - by Adam Osborne 
300 pages-$11.95 

AN INTRODUCTION TO MICROCOMPUTERS: Volume 2 
Some Real Microprocessors 
New enlarged 1978 edition, loose leaf $25.00 
Binding cover to suit $5.50 

AN INTRODUCTION TO MICROCO 'PUTERS: Volume 3 
Some Real Support Devices 
New enlarged September 1978 edition, 
loose leaf $25.00 Binding cover to suit $5.50 
Note: Update series for Volumes 2 and 3 are published 
every 2 months. They are available ex stock at $6.95 each. 
Send for full details. 

PROGRAMMING -FOR LOGIC DESIGN SERIES 
8080 Programming for Logic Design 
6800 Programming for Logic Design 
Z80 Programming for Logic Design 
by Adam Osborne and co-authors 
List price $11.50 each 

ASSEMBLY LANGUAGE PROGRAMMING SERIES 
8080A/8085 Assembly Language Programming 
6800 Assembly Language Programming 
Z80 Assembly Language Programming 
6502 Assembly Language Programming 
by Lance Leventhal 
List price $11.50 each 

SOME CO MON BASIC PROGRAMS 
by Lon Poole and Mary Borchers 
List price $16.50 per book 
Note: Some Common BASIC Programs are available on 
cassette for the Commodore PET and Radio Shack TRS-80 
at a list price of $15.00 per cassette. 

6502 APPLICATIONS BOOK (for SYM and KIM) 
A series of practical (hardware and software) 
applications for a 6502 board (SYM preferred or KIM) 
which can be used as experiments, or implemented 
at minimal cost. Examples are: morse generator, 
electronic piano, digital clock, home alarm system, 
traffic controller. $13.95 

MICROCOMPUTER PROGRAMMING: 6502 by Rodney Zaks 
This text will teach you how to program with the 6502, from ground 
zero if necessary: arithmetic, input-output including polling and 
interrupts, addressing techniques. Complete, self-contained, It can be 
used by the novice to learn programming or by anyone who wants to 
learn about basic techniques using the 6502 $11.95 

MICROPROCESSORS: From Chips to Systems by Rodney Zaks 
An educational text, used worldwide at universities and in industry. 
Designed to teach all the fundamentals of microprocessors, the . 

assembly of a system, and its use. 420 pages. $11.95 
PROGRAMMING THE Z80 330 pages 

The basic introductory text on programming the Z80. $11.95 
MICROPROCESSOR INTERFACING TECHNIQUES 

Austin Lesea & Rodney Zaks 
All the baste Interfacing techniques, from keyboard to floppy disk, 
Including the standard busses (S-100 to IEEE488). 416 pages. $14.95 . 

STEWART ELECTRONICS 
44 Stafford Street, Huntingdale. Vic 3166. 
Phone (03) 543-3733. Telex 36908. 
Mon -Fri 8.30am to 5.30pm. Sat 9am to 12 noon. 
ALL BOOKS PLUS 52 PACK AND POST. TAX EXEMPT. 
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MICRO BUFFS! 

Now is your opportunity to procure hardware at a 
bargain basement price. We have a large number of 
computer terminal units (incomplete), which would 
enable you to mount your micro and periph- 
erals in a professional manner for 
$150 F.O.T. 
our premises 
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o plete and circuit details not avail - 
1. 

r 
able. Any person wanting a working pro- 

cessor system need not apply, this is an opportunity 
for the system builder. 
2. Some of the component types on the boards are: 7400, 

74H00, 7402, 7403, 7408, 7409, 7420, 7426, 7438, 7474, 
74H106, 74154, 74193, 7511, 7540, 7552, MC1488, 
MC1489, MOSTEK 2407, 2496, IM5603, TR1420A, 
2N2905, 555, 8 -pole Dip switches, tubular tantalums, 
t/ºW resistors, 4.9meg and 19.7meg crystals plus many 
other bits. 

3. All equipment is virtually new and would have a conser- 
vative value of $1,000 at new prices. 

This equipment can be inspected on our premises at 

SHARON YOUTH CAMP, 
Dandenong Hastings Road, Pearcedale, Victoria 3912. 
We suggest you ring (059) 78-6278 for appointment. 
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Ideas for Experimenters 
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Code lock 
This circuit, featuring separate LOCK 
and ALARM outputs, was sent in by 
Michael Saleeba of Croydon in Victoria. 

When the ENTER button is pressed 
it triggers a monostable, formed by 
IC3A and IC3B. The output pulse from 
this monostable goes to the input of 
IC1, a decimal decade counter. The out- 
puts are safeguarded from shortcircuits 
by OR gates IC2A, B and C. 

The ENTER button also takes 
outputs from the keyboard. If one of 
the correct buttons is pressed, logic 1 

goes through the ENTER button to 
IC4A, B or C. This IC is an exclusive -OR 
gate, so if you press the wrong button 
a logic 1 will appear on the output of 
one of the gates. The outputs of these 
gates are safeguarded by IC2D and IC3C. 

When you press the wrong button a 
logic 1 appears on the output of IC3D 
which goes to the reset and the alarm. 

The code number for this circuit is 
2,8,4,4,2,8. To operate the code lock 
you must press this number and then 
the ENTER button. Then you press the 
ENTER button one more time for the 
door to open. To close and reset, press 
the ENTER button once again. 

As the circuit is very versatile, you 
could get almost any code by extending 
the code button sequence; e.g: 1,2,3,4, 
5,6,7,8,9 or 2,2,2,2,2,2,2,2,2. Another 
idea would be to have your phone 
number as a code (although that does 
present a security risk ... Ed.). 

The ICs are: IC1-4017A, IC2-4071B, 
IC3-4001A, IC4-4030A. The two diodes 
may be any small signal silicon diode. 

Any ideas? 
Have you had a bright idea lately, 
or discovered an interesting circuit 
modification? We are always look- 
ing for items for these pages 
so naturally, we'd like to hear 
from you. 

We pay between $5 and $10 
per item - depending on how 
much work we have to do on it 
before we publish it. 

The sort of items we are seeking, 
and the ones which other readers 
would like to see, are novel 
applications of existing devices, 
new ways of tackling old prob- 
lems, hints and tips. 
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DAVID EAST 

COPOflENT 
CENTRE 

33A Regent Street, Kogarah, NSW 
Phone 588-5172 

Come in and 
see our range 
of components! 

RESISTORS 

CAPACITORS 

SEMICONDUCTORS 
AND IC's 

ACCESSORIES FOR 
MOST NEEDS 

NO FRILLS - NO TRICKS 
NO GIMMICKS 

Service is my business and a full 
technical back-up is provided on 
the premises by W.E. Waters 
Electronics Centre. 

W.E. WATERS 
ELECTRONICS CENTRE 

Bill Waters can meet your service 
requirements at very competitive 
prices, so come in and talk to us. 

\'A BO 
DESPATCH 
SE1WICE 

869 George Street, 
Sydney, NSW. 2000. 
(Near Harris Street) 
Phone 211-0816, 211-0191. 

FOR THE `80s 
TEXAS PROGRAMMABLE SYSTEMS 

HURRY BEFORE 
THE PRICE RISES 

BUY THE BEST, BUY 
TEXAS CALCULATORS 

TI 59 Calculator $247.00 plus s/tax. 
Ti PC100 Printer $213.57 plus s/tax. 

Excl. Incl. 
Stax S'tax 

Ti -30 Student Pack 20.00 22.10 
Ti -58C 109.00 120.70 
TI -5025 73.85 81.76 
Little Professor 15.00 16.57 
Data Man 25.65 27.90 
Modules 58C'59 32.00 35.30 
Pakettes 58C/59 8.29 9.10 
3 Rolls Therm Paper 11.39 12.50 
40 Mag Cards T159 14.63 15.95 

We specialise In: 
PC boards for ETI and EA projects. 
Logic Probes Leader Oscilloscopes and 

Signal Generators Soar and Fluke 
DVM's University Meters and Multimeter- 
s Weller Soldering Stations Scope and 
Adcola Irons The famous Jostykits For 
boxes and cases - Horwood, Jiffy and Die 
Cast Distributors for Xcellte Tools. 

WRITE TO US FOR SPECIAL PRICES 

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 8am to 5.30pm. 
Thursday night late shopping till 
8.30pm. Saturday 8am to 11.45am. 
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Thirty Audio Projects is the latest in our line of books designed especially with the serious constructor in mind. 
Ever found yourself leafing through back -issues of ETI for the circuit of a low -noise input stage? Or looking 
for some information on bucket brigade devices? Or do you need to know that the design you're using has 
been checked and re -checked for circuit errors and built by people all over the world before it is published? 
Thirty Audio Projects contains just that - thirty projects of the highest ETI standard, checked and re -checked 
and then presented in a compact and complete form. 

The price is $3.95 - that's under fifteen cents per full project design - and they're all audio projects, thirty 
of our most sought-after designs. Projects include: Simple 25 watt amp; Bucket brigade delay line, Active 
crossover; Compresser/expander; Tape noise limiter; ETI speaker system; Professional -feature mixer; Howl - 
round' suppressor; the ever -popular 50/100 watt amp modules, Graphic equaliser; Spectrum analyser; Audío 
mil livoltmeter. 
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We are proud to announce our opening on March 28, 1980 

We stock a comprehensive range of the bits and pieces 
that you had trouble getting. Just look at it! 

FERGUSON TRANSFORMERS 
e Printed Circuit Mount 5VA.15,18, 24, 30 v Centre Tap 55.00 
e Low Profile Chassis Mount 12. 15, 18, 24, 30 v Centre Tap 

56.75 
Also a range of Specials for computer supplies and high power 
Crannies for those who are thinking of a static 2 mega -byte 

' system. 

MOTOROLA, FAIRCHILD, 
NATIONAL SEMICONDUCTOR 
Chips galore - lots ex stock - low prices - prime specs. 
e 74'74L6'4000 Series 
e 6800'9000 Series 
e Eproms, Driver Chips, etc 
WE SELL MOST OUT OF THE TUBE SO QUANTITY DISCOUNTS 

AVAILABLE. 

PENNYWISE PERIPHERALS 
In Sydney at Melbourne Prices. 

STATIC RAM BOARDS 

e 8k 450ns 5249. a Bk 300ns 5268. a 16k 450ns 5359. e 16k 

300ns 5397. 

EPROM BOARDS 
16/32/64k with Bank Select feature. Takes 
2708'27581271612516(2732/2532 or any mixture. 5176. 

16k EPROM BOARD 
Features: On board programming, to program and run Intel 
2716, Texas 2516 up to 16k. Zero IF sockets 5253. Low IF 

sockets 5198. 

2708 EPROM PROGRAMMER 
Reads and writes, Z.I.F. Sockets included 5139. 

MISCELLANEOUS 

e Fast (150 Bytesrsec.) Audio cassette Interface for those long 
programs. Fits D2 etc. 
e Software Drivers available for Prommers, etc. 
e Coming Soon - the super-dooper 6809 Board, Advance into 
screed available, 
e All assembled, tested and guaranteed.. 
e RAM Board Kits - available on application for those who enjoy 
the experience. 

UTILUX 
We carry a large range of edge connectors, Molex connectors, 
clips, grips and things from the Udiux range. 

WE ALSO HAVE HEAPS OF MISCELLANEOUS BITS AND PIECES - Resistors, Capacitors, Switches, Beepers, Sensors 
(proximity sensors, Erwin Sick photo electrics) AND LOTS 
MORE. COME AND SEE. 

I 280 VICTORIA ROAD, GLADESVILLE, NSW 2111.. TELEPHONE 89-3145. I 

Add 15 percent Sales Tax "where applicable. Quantity Discounts available. 

Tr 4 
a division of RANK ELECTRONICS PTV LIMITED 

D 
for the HIRE or SALE 
of LIGHTING for 
ENTERTAINMENT 
RANK 
ELECTRONICS 

12 Barcoo Street, East Roseville Sydney 2069. Telephone: 406 6176 
60 Rosebank Avenue, Clayton South, Vic 3169. Telephone: 541 8502 
299 Montague Road, West End, Brisbane 4101. Telephone 44 2851 
101-105 Mooringe Avenue, Camden Park SA 5038. Telephone: 294 6555 
430 Newcastle Street, Perth 6000. Telephone: 328 3933 
120 Parry Street, Newcastle 2300. Telephone: 26 2466 
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THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI 
projects. It also serves to bring new, 
special or hard to get components to 
the attention of the reader. If you are 
looking for a particular component or 
project from this month's issue - check 
with our advertisers if it is not mentioned 
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 
pages immediately preceeding the 
DREGS page (inside the back cover). 

With the price of gold rocketing, 
everybody seems to have forgotten 
about prospecting for uranium. Perhaps 
you should take the ETI Geiger Counter 
along with your ETI-561 Metal Detector 
on that next prospecting expedition! 

Seriously, we expect the ETI-562 
Geiger Counter to be very popular with 
schools, colleges and universities (and 
maybe people living near Lucas Heights 
or in Hunters Hill!). 

The ZP1310 geiger tube is readily 
available from Philips Electronic Com- 
ponents and Materials, 67 Mars Rd, 
Lane Cove NSW, who will sell to the 
public in one-off quantities. It costs 
around $30. We expect several suppliers 
to stock the tube, depending on de- 
mand, so check your favourite supplier 
first. 

The ZP1410 geiger tube, which is an 
end window type sensitive to alpha, 
beta and gamma emissions, is also 
available from Philips. At a price close 
to $80, this tube is quite expensive,, so 
don't expect Philips to have large 
stocks, which may mean a delay in 
supply on occasion depending on 
demand. 

We built our unit into a Horwood 
aluminium case, type 34/10/DS, which 
is a commonly available item. This case 
is different from most of the Norwood 
range of this type as the 'box' section 
comes with a 'lid', as you can see from 
the photographs in the article. 

The Pipe and Cable Locator is not 
your 'garden variety' metal detector. It 
has been designed to have deep penetra- 
tion and can detect pipes, cables or any 
metal object at quite considerable 

depths - depending on size, much as we 
explained in the metal detector article 
in last month's issue. 

The two cases, with integral anten- 
nas, the special handle and the coils for 
this project are all manufactured by 
Aegis Pty Ltd, in Victoria. We have 
arranged with them to supply these 
hardware components, unassembled, to 
kit suppliers who wish to 'market the 
project. We have already notified kit 
suppliers of the details in order that 
supplies might be available by the time 
you read this. 

The 150pF trimmer capacitors speci- 
fied for this project are commonly 
available and the pc board has been 
designed to accept a variety of sizes of 
different manufacture, so this compon- 
ent should present no difficulties. The 
actual maximum value is not critical and 
anything above 100pF will do nicely. 

This month's Fuzz/sustain Unit 
should prove popular with the guitarists 
amongst our readers - as has the Guitar 
Practice Amp, featured in the January 
issue. All the components in the 
Fuzz/sustain Unit should be readily 
available, with the possible exception of 
the NE561 compressor-expandor chip. 
However, we had no difficulty obtaining 
these chips from a number of suppliers, 
so ample stocks should be available. 

We built our prototype into a small 
diecast aluminium case and used remote 
foot switches. For the latter we used 
push-on/push-off SPDT switches that 
are available from electrical wholesalers. 
Other, more rugged, switches - de- 
signed for this sort of application, are 
available from Jaycar in Sydney, or 
from Arrow Hart. 

Alternatively, the whole unit can be 
built into a suitable case with the foot 
switches mounted on top. Some foot 
switches we have seen have sufficient 
room inside to mount the electronics. 

We have received quite a few enquir- 
ies about the 4000/1 Four-way Loud- 
speaker System published in the Febru- 
ary issue. For those seeking suppliers, 
please refer to the Philips advertisement 
on page 125 for a list of dealers and 
distributors who have indicated they 
will be stocking components and 
finished enclosures for these systems. 
Philips distributors in Queensland, 
South Australia. West Australia and 

Eveready have introduced a new range of 
Extra Heavy Duty batteries. Colour -coded 
black, they fit between Eveready's gold and 
red series so that the battery line-up is now: 
Silver - general purpose, Red - heavy duty, 
Black - extra heavy duty and Gold - alkaline 
long life cells. This new range will be launched 
with a heavy TV and magazine advertising 
campaign. 

Victoria will be happy to advise you of 
your nearest dealer. 
PRICE ESTIMATES 
The price estimates given here are only 
to be taken as a guide. You may expect 
some variation, depending on pricing 
from sources. With regard to the Pipe 
and Cable Locator we were only able to 
obtain approximate prices for the 
hardware as we went to press and our 
estimate may be in error by as much as 
20%, though we hope we have erred on 
the high side. In general, typical retail 
prices of components have been used to 
calculate the project costs. 

ETI-562 Geiger Counter 
(with ZP1310 tube) $55 - $65 

(with ZP1410 tube) $100 - $110 

ETI-566 Pipe & Cable Locator 
(less hardware) $45 - $50 

(with hardware) $120 - $130 

ETI-453 General Purpose Amp Module 
as described $9 - $11 

ETI-454 Fuzz/sustain Unit 
(less switches) $22 - $28 
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SHE 1980 HOmE COhT1PUTEk SHOW 

o 

0 Personal Computers 
o Microprocessors 
00 Small Business Systems 
o Games and Gadgetry 
O Some display stands may possibly be 
O availableand all enquiries can be directed 
O to Home Computer Show, John Kennedy 
O Associates Pty. Ltd., 443 Little Collins 

Street, Melbourne 3000 (03) 671377 or in 
Sydney (02) 918 8174 

o 

Australia's most successful Shows will be 0 
held this year in:- 0 
Sydney: Westco Pavilion (Sydney O 
Showgrounds) O 
Thursday, May 22, Friday, May 23, Saturday, O 
May 24, Sunday, May 25 0 
Melbourne: Kew Civic Centre O 
Thursday, September 11, Friday, September 0 
12, Saturday, September 13, Sunday, 0 September 14 0 

O 00000000000000000000000000000000000 
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PRINTERS 
If you need a Printer, then you owe it to yourself to talk to us: 

SANDERS MEDIA 12/7 SUPER PRINTER 
Quieter, faster and more salubrious than Diablo. Combines the speed of a Dot Matrix 
for long listing, and the Daisy Wheel like quality for Word Processing. Pricing similar to 
that asked for Diablo, with technology decades ahead. Single sheet feeder at a price 
that would bring tears to a Diablo salesman's eyes, and with more options under 
software control than a Diablo has in hardware. And it really Works! 

For the Economy Minded: 

THE BASE 2 DOT MATRIX PRINTER From $600.00 
72 to 132 characters per line. Options: Tractor feed, graphics facilities, 2K terminal 
buffer. Standard: All of the following interfaces are fitted as standard: RS232, 20 mA 
Current loop, Centronics Parallel, IEEE488 Parallel. And if your computer hasn't got 
one of these interfaces, then you will have to write your letter of complaint to its 
manufacturer by hand. 

MORROW DISCUS 2D 
Why fool around with 5" minifloppies, when you can get 5 times the data storage with 
8" DISCUS 2D (Double Density) from $1324 Including the CP/M version 2.1 DOS. 
Controller available separately. Discuss 2D is completely IBM Double Density 
Standard, will also operate Single Density discs and is the only controller that we know 
of that supports a bug -free double density CP/M Version 2.1. Suitable for Sorcerer. 

Opening Hours: Mon -Sat 9 to 6 and till 9pm Thur. 

Prices subject to change without notice. 

.123 Military Road, 
Guildford, NSW 2161. 
Ph (02) 632-6301. Telex AA25958. 

SSM MUSIC BOARDS 
Can be configured to produce the ultimate music synthesiser. Telephone to arrange a 

demonstration. 

SSM VB3 80 x 24 VIDEO BOARD 
Memory mapped with bank select, 2 or 4 MHz versions. Displays upper and lower 
case, graphics, up to 256 user defined characters, inverse and normal video, and 1 

grey level. Expandable to 80 x 51 with 160 x 204 graphics matrix. Specifically designed 
for both USA and Australian TV standards. Also includes a keyboard input port with 
strobe. 

SPECIALS 
From time to time we have second-hand equipment available as specials. This month: 
Ex -equipment Power Supplies: 
INPUT: 110/240V AC. 

OUTPUTS: (ALL REGULATED) plus 12V, 1.5A; plus 5V, 5.OA; -5V, 0.5A; -9V, O.5A; 
-12V o.5A. 
Ideal for Motorola Bus and general purpose or logic designers bench supplies. 
Very limited stock: $70.00 each. 
KSR-33 Teletypes 
2 only at $250.00 each. Complete handbooks available. 

For a full range of AED's own products and Agencies, see advertis- 
ments and press released In Eli from December '79 onward. 

GET YOUR ETI 643 EPROM PROGRAMMER 

KIT FROM US FOR $115. 
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Buy Direct 
From the INDEPENDENT IMPORTER 

PERSONAL COMPUTERS 
CIP: $459 A dramatic breakthrough in price and performance. Features 
OSI's ultra -fast BASIC -in -ROM, full graphics display capability, and large 

library of software on cassette and disk, including entertainment pro- 
grams, personal finance, small business, and home appliances. It's a 

complete programmable computer system ready to go. Just plug-in a 
video monitor or TV through an R F converter, and be up and running. 

15K total memory including 8K BASIC and 4K RAM - expandable to 8K. 

CIP MF: $1657 First floppy disk based computer for under 
$1 700! Same great features as the CIP plus more memory and 

'instant program and data retrieval. Can be expanded to 32K static 
RAM and a second mini -floppy. It also supports a printer, modem, 

real time clock, and AC remote interface, as well as OS -650 V3.0 
development disk operating system. 

PROFESSIONAL PORTABLES 
C4P: $849 The professional portable that has over three times the display capability 
of CIPs. Features 32 x 64 character display in up to 16 colors, graphics, audio output, a 
DAC for voice and music generation, key pad and joystick interfaces, AC remote control 
interface and much more. Utilizes a 4 -slot BUS (2 used in base machine), 8K BASIC -in - 
ROM, 8K of static RAM and audio cassette interface. Can be 
directly expanded to 32K static RAM and two mini -floppy disks. 

C4P MF: S1999 The ultimate portable computer 
has all the features of the C4P plus real time clock, 
home security system interface, modem interface, 
printer interface, 16 parallel lines and an accessory 
BUS. The standard machine operates at twice the 
speed of currently available personal compu- 
ters (with GT option it runs even faster!) The C4P 
MF starts with 24K RAM and a single mini -floppy and 
can be directly expanded to 48K and two mini -floppies. 
Available software includes games, personal, business, 
educational and home control applications programs as 
well as a real time operating system, word processor and a 
data base management system. 

HOME/SMALL BUSINESS SYSTEMS 
C8P: $1099 Same great features as the C4P in a tremendously expandable "main- 
frame package." Features over three times the expansion capability of the C4P for 
advanced home and demanding business applications. Can be expanded to 48K 
RAM, dual 8" floppies, hard (Winchester) disks and multiple I/O devices such as 
Voice I/O and a universal telephone interface. 

- ', -/ - = 

l ' 

o 

C8P DF: From $3149 The ultimate Home/ 
Very Small Business Computer at a personal 
computer price. Features 32K RAM (ex- 
pandable to 48K) and dual 8" floppy disks 
(stores eight times as much information as a 

mini -floppy). Has all personal computer 
capabilities including 32 x 64 display, color 
graphics, sound, DAC, joystick interfaces, 
home features including real time clock, AC 
remote interface, home security and fire 
detection interface and can be expanded to 
include voice I/O and a universal telephone 
system for answering and initiating calls! Its 
large memory capability and 8" floppies. 
allow it to run most Ohio Scientific business 
system software including a complete 
accounting system, word processor and 
information management system. 

OHIO SCIENTIFIC 
All Prices ex -tax and subject to change wjthout notice. 
ALL OHIO SCIENTIFIC INTERNATIONAL MODELS AVAILABLE FROM 

SUPERBOARD TO HARD DISK 

DEALERS - Add OHIO SCIENTIFIC to your Line 
All enquiries to: 

SHE ELECTh t í11C DFCUT 
SUITE 414, 4th FLOOR, 20 DUNCAN STREET, FORTITUDE VALLEY - 528455 

BRISBANE'S CALCULATOR I MICRO -MINI COMPUTER CENTRE 
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1980 Home Computer Shows for Sydney 
and Melbourne 

_ 

The PET grows up 
Recently, Hanimex released a more powerful and sophisti- 
cated version of the Commodore PET personal computer, 
namely the Commodore business system 3000 series. 

The CBM 3000 consists of a 
32K CPU complete with a 1000 
character display, keyboard, a 
twin floppy disk drive with 340K 
byte user capacity and a 70 line 
per minute dot matrix printer. 

Small business programs de- 
veloped for the CBM 3000 in- 
clude creditors/general ledger, 
debtors, and stock control. 
Other programs developed for 

specific markets include a 
pharmacy dispensing program, 
a package for dentists and a 

poker machine analysis prog- 
ramme for clubs. 

Most CBM systems can be in- 
stalled for under $10 000 and 
will lease for about $270 per 
month. 

For further information con- 
tact Mr N. Shepherd at Hanimex 
Pty Ltd (02) 938-0275. 

New peripherals from Texas 
Five new peripherals for the TI -99/4 home computer have 
recently been marketed by Texas Instruments. 

These peripherals have been 
designed to expand the 
capabilities of the 11-99/4 com- 
puter and include a mini -floppy 
disk system, RS -232 interface, 
acoustic modem, speech 
synthesis module and a thermal 

printer. 
It is expected that these 

peripherals will be available in 
the first, half of this year and 
further information can be ob- 
tained from Texas Instruments 
direct 

Office Data Products 
Computer Supplies Au- quirements available on a 
stralia Ltd has been ap- same -day basis. Computer 
pointed Australian dis- Supplies offer a two hour deliv- 
tributor for all Office Data ery service in the Sydney city 
Products (ODP) brands. area. 

Items include floppies, cas- For further information and 
settes, data cartridges, as well as prices contact Computer 
magnetic cards at highly corn- Supplies (Australia) Pty Ltd P.O. 
petitive prices and most cus- Box 226 Crows Nest NSW 2065 
tomers should have their re- (02) 439-5533. 

The burgeoning personal computer, microprocessor 
And small business systems market will be highlighted 
by the staging of the 1980 Home Computer Shows in 
Sydney and Melbourne. 

The Sydney Home Computer Show will be held at the 
Westco Pavilion, Sydney Showgrounds on May 22, 23, 24 
and 25. The Melbourne Home Computer Show will be held at 
the Kew Civic centre on September 11, 12, 13 and 14. 

The three previous annual Shows-two in Melbourne and one in 
Sydney, attracted a combined total of more than 40 000 people and 
over 130 companies and exhibitors displayed their products. 

According to newly -appointed 1980 Home Computer Show di- 
rector, John Kennedy, the two shows planned for this year will 
capitalise on the interest generated by the previous Shows and will 
reveal the rising maturity of the microcomputer industry in Au- 
stralia. 

"The 1980 Home Computer Show apart from reflecting the 
current status of microcomputer equipment and technology will 
also offer a valuable insight into future directions. 

"The 1980 Show will coincide also with the expansion of the 
educational market ás secondary and tertiary institutions plan their 
immediate purchases of equipment We will also recognize that the 
micro -computer area is a stepping -stone for many young people 
preparing for careers as computer professionals," he said. 

Applications are now open for display stands at the Sydney Home 
Computer Show, applications for the Melbourne event will open in 
July. 

An exhibitors prospectus is available on request from the 1980 
Home Computer Show, 443 Little Collins Street, Melbourne 3000, 
phone (03) 67-1377 or in Sydney (02) 918-8174. 
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MPI in Australia 
Zero One Electronics of Brisbane has been appointed Au- 
stralian OEM distributors for Micro Peripherals Inc., of 
Chatsworth California. 

They will be handling three models of mini -floppy drive units 
featuring pulley -band head drive for fast access and the unique 
front door diskette eject mechanism. Further information can be 
obtained direct from Zero One Electronics, 200 Moggill Rd, Taringa 
4068. (07) 371-6707. 
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Portable data commtester 
for field service 
The proliferation and increasing complexity of data com- 
munications networks coupled with the soaring cost of net- 
work downtime have created a demand for test instrumenta- 
tion that can quickly pinpoint the faulty element in a down 
network. 

The new Tektronix 833 Data 
Comm Tester weighs only 5.5 
kg and is completely self- 
contained in a compact, rugged 
carrying case. Its "friendly" de- 
sign is aimed at meeting first 
line service technicians ease - 
of -use requirements, according 
to 11. 

The 833 efficiently isolates 
the equipment that is malfunc- 
tiqning in a network by simulat- 
ing the data communications 
equipment (DCE) to verify cor- 
rect operation of the terminals 
or CPU, or by performing stan- 
dard BERT/BLERT tests on the 
entire transmission link to verify 
correct operation of the mod- 
ems or phone line. 

The 833 can be set to match 
the parameters of virtually any 
data communications system 
with data rates up to 9600 baud, 
including half or full duplex, 
synchronous or asychronous. 
The RS232/CCITT V.24 inter- 
face assures nearly universal 
applicability and an adapter en- 
ables users to perform current 
loop tests. 

The 833 performs the stan- 
dard bit error rate test 

(BERT)/block error rate test 
(BLERT) on the data link and 
calculates error detection codes 
for confirming accuracy of data 
in the network. Monitoring 
HDLC/NRZ1 protocols allows 
use of the 833 in the latest 
sophisticated data communica- 
tions networks. 

In addition to standard stored 
test messages which can be cal- 
led up without time consuming 
hand entry, a customised user 
PROM permits storage of 
product -specific test messages 
for use by service technicians 
without need of costly mass 
storage devices. This full mes- 
sage is callable using only four 
keystrokes. 

The user can program the 
833 to initiate transmission of 
the stored messages upon re- 
ceipt of specified data sequ- 
ences. Additionally, trigger posi- 
tioning permits selective 
analysis of data before, in the 
middle and after the trigger 
sequence. 

Further information from 
Tektronix Australia Pty Ltd, 80 
Waterloo Rd, North Ryde, NSW 
2113. 

Double -sided floppies 
by Data Systems 
A new double -sided flexible disk memory system, compati- 
ble with all DEC and IBM diskette formats, was introduced by 
Anderson Digital Equipment Pty Ltd, agents for Data Sys- 
tems Design. 

to conveniently transfer data 
The DSD 480 system reads and programs between DEC 

and writes on both sides of in- and IBM computers. 
dustry standard 8 -inch The DSD 480 is packaged in 
(205 mm) diskettes for a for- a low profile (133 mm) chassis 
matted capacity of one mega- for rack mounting or tabletop 
byte per diskette, or two mega- operation. 
bytes of on-line storage. Simple operation and com- 

The system which is plete documentation facilitate 
hardware, software, and media system integration. It is priced at 
compatible with DEC LSI-11 54964, and further information 
and PDP-11 computers, dou- can be obtained from Anderson 
bles the capacity of other DEC Digital Equipment Pty Ltd, P.O. 
compatible flexible disk sys- Box 322, Mt Waverley Vic 3149 
tems and allows DSD 480 users (03) 543-2077. 

eel 

-- - í= 
_ 

'I ') 
iI ii 

' 

U r .r - .. - ra tis .- t lir t1 11 irr f , --OM_.. 
a les,.. .r -r. - - r'` _~ ..- 4111--- 

Brief bytes 
tF 

EMI are to manufacture 
Raytheon terminals in Australia. 
Initially, EMI will assemble corn- 
ponentry and undertake final as- 
sembly testing of the terminals 
against Raytheon specifications 
at EMI's South Australian plant 
It is anticipated that EMI may be- 
come involved in such areas as 
software enhancements and 
systems evolution, particularly 
network management. En- 
larged ability for systems 
maintenance is an expected ad-. 
vantage of gaining production 
facilities. 

Mostek are to second - 
source Zllog's Z-80 CPU, de- 
spite the booming popularity 
in 16 -bit processors. They 
see plenty of long-term mar- 
ket potential In 8 -bit devices. 
Mostek are expected to re- 
lease a high performance 
version of the Z-80 around 
mid -year believed to be cap- 
able of a 5 MHz to 6 MHz 
clock rate. 

This business is getting rather 
incestuous, what with everybody 
second -sourcing everybody 
else. Latest Chinese chip copy is 
Intel's version of Nippon Elec- 
tric's quad floppy disk controller 
chip, the uPD765. Intel's 8272 is 
a 40 -pin package device that 
supports double -sided, 
double -density formats. It is pin - 
and functionally compatible with 
the Nippon chip.The 8277 uses 
HMOS and clocks along at 8 
MHz. As the Nippon Electric chip 
is scarcer than hens' teeth, this is 
welcome news. 

A disk operating system 
for the Z8000 has been an- 
nounced by Hemenway As- 
sociates in the US. The HA- 
CP/Z8000 needs less than 
8K of memory, according to 
our source, provides inter- 
face to Winchester and 
floppy disks, combines 
memory -resident and trans- 
ient commands and transfers 
data between devices via its 
Peripheral Interchange 
Program. 

A new computer -output -to - 
microfilm (COM) system com- 
bining the power of a minicom- 
puter preprocessor with 64K 
words of memory plus other fea- 
tures has been introduced by the 
COM Products Division of Bell & 
Howell. The package is claimed 
to embody new sophisticated 
software and a variety of interfac- 
ing and peripheral options to 
offer users unparalleled 
throughput and ease of opera- 
tion. Designated the 3900 COM 
system, the new unit includes in 
its basic configuration a PDP- 
11/34 16 -bit minicomputer, a 

CRT terminal, a keyboard 
operator console, a pair of 
floppy disk drives for system 
software and setup data, and a 

COM recorder. In addition, a 

6250 BPI tape drive, a 5.2 
megabyte disk drive, a line 
printer, an IBM 360/370 inter- 
face and a dry film COM recor- 
der are available as options. 
More info available through Bell 
and Howell offices in all states. 
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'THE S100 BUS STOP' 
S-100 & 6800 CHASSIS 
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e2. 
11 slot backplane, fully card guided. 15 amp power supply, fan, key switch, 
bench mount, rack mount, annodised aluminium. 5 edge connectors stan- 
dard. S-100 Bench Kit 5345. S-100 Rack Kit $306. 6800 Bench Kit 5370.6800 
Rack Kit 5330. Assembled prices add $100. 

ETI 642 S-100 16K STATIC RAM 
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Features:- 2114 low power static RAM's, 4K addressing, 4K write protect, 
bank select, wait state gen., plated through hole, solder resist mask, 300 
or 450 nS speed, ETI 642. 
Kit 5315. Ass. 5380. Add 532 for 300 nS. 

2708/2716 EPROM CARD 
Features:- holds up to 16 2708 or 2716 (single supply) 
EPROMS, on board wait state gen. Unused locations 
may be blanked. Plated through holes, solder resist 
mask. 
PRICE:- Kit $115. Ass 5155. 

EPROM PROGRAMMING CARD 
Features:- ability to programme triple supply 2708's and 
single supply 2508, 2716, 2732 etc. Zil. Socket. On board 
26V generator. Port driven. 
Price:- Kit 5175. Ass S205. 

Z-80 CPU CARD 
Features:- 4 MHz operation, power on jump, wait state 
generators, provision for on board 11< EPROM, front 
panel socket for reset, and data lines etc. 
Price:- Kit 5156. Ass 5196. 

Z-80 SINGLE BOARD COMPUTER 
Features:- 4 MHz operation,' 11< static RAM, 810161< 
EPROM. serial/parallel ports, power on lump, timer, 
vectored interrupts, software selectable buad rates. With 
2716 EPROM. Price:- Klt $295. Ass $370. 

80 X 24 VIDEO DISPLAY CARD. 
Features:- on board Z-80 and CRT 5027 controller chips, 
parallel keyboard interface, 2708 driver chip, and 2708 
character generator chip, special effects and extended 
character set available. 
Price:- Kit $290. Ass 5370. 

64 X 16 VIDEO DISPLAY CARD 
Features:- memory mapped 1K board, with reverse video 
and cursor control. RCA video connector, plated 
through holes and solder resist mask. 
PRICE:- Kit $155. Ass. $180. 

FLOPPY DISK CONTROLLER CARD 
Features: single density, mini or full size disk drives with 
FD 1771 controller chip, can be Interrupt driven, syncs 
with CPU in data transfer, Shugart/Remes compatabile. 
Price:- Kit $195 Ass S235 

DD FLOPPY DISK CONTROLLER CARD 
Features:- controls mini and full size, single/double 
sided single/double density and all combinations of 
each. Crystal locked, PLL data recovery, Shugart/Remex 
compatible software (CP/M / SDOS) for above control- 
lers available. 
Price:- Klt $285. Ass $345 

STANDARD EXTENDER CARD 
Features:- double sided f/glass board, numbered test 
points reflow soldered. 
Pricer Kit S33. Ass. $48 

WIRE WRAP CARD 
Features:- double side f/glass'board, ground plane and 
supply rails run on both sides. 3M type connector pat- 
terns on top of board, provisions for regulators on all 
rails, holes are on .3" pitch, by .1" pitch. 
Price:- Bare board 528.50 

6800 PRODUCTS 
6800 Extender Board $33. 6800 11 -slot backplane 536. 
6800 11 -slot chassis, rack mount 5330. 6800 Extender 
Terminator Board, Klt $80. Ass 5105. 

EPROMS AND RAM CHIPS 
2708 450nS guaranteed S12. 2716 4500S single supply 
ex -stock $47.50. Hitachi 2114 low power 450nS 57.50. 
Hitachi 2114 low power 300nS 58.50. 

DISK DRIVES 
Shugart SA400 5410. Shugart SA801 $710. Remes 8 -Inch 
double sided 5795. 

DUAL 8" DRIVE PACKAGE 
Features:- contains dual 8" single or double sided disk 
drives either Remex or Shugart. Inbuilt power supply, 
cooling tan, modular construction, keyswitch, fused on 
mains, all aluminium 19" rack mount (10-W" high). 
Price:- single sided $1750. Double sided $1950. 

EPROM SOFTWARE 
1. Z-80 monitor in 2708 EPROM, has 16 functions, three 
versions available to drive TTY, TTYNDU, KBDNDU. 
Price $25. 2. ETI 640 video driver EPROM, makes the 
memory mapped video card look like a terminal, has XY 
cursor addressing, home clear screen. Price S25. 
3. 6.251< Basic Interpreter, in seven 2708 EPROMS, has 
trig functions, dimensions, command level input ability. 
EPROM resident at 00000 hex. Price $180. 
4. Disk control EPROMS, contain 1/0 routines to handle 
our disk controller with CP/M, 2 EPROM set with second 
EPROM containing inbuilt video driver and I/O routines 
for all external devices like printers, terminals etc. Price 
550. 
Customised version available (UO and relocation) for an 
additional charge depending on the programme. 

DISK SOFTWARE 
CP/M version 1.4, customised for our controller, S130. 
CBASICII $100. Wordmaster, word processing package 
$140. TEX writer, letter and text formatter S50. CP/M user 
group library (33 volts) at 512 per volt. RAM Diagnos- 
tic, reports errors and likely causes S25. Available on 8" 
and 5 -Va" single or double density, Above prices are for 
8" disks. 

S-100 VO PORT BOARD 
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DUAL SERIAL I/O CARD Features:- dual inde- 
pendantly controlled sedal ports with TTY and 
RS232 outputs and inputs. Nine programmable 
parallel ports, crystal controlled baud rates fully 
buffered and address decoded. Plated through 
holes & solder resist mask, 
Price:- Kit $189. Ass. $225. 

ELECTRONICS 

UV EPROM ERASER 

2E7 - 

New product range. Model LEE/T 15W tube, 120 
min timer, up to 40 EPROMS will erase in 10/15 
mins. Model MEE/T 8W tube 120 min timer, up to 
10 EPROMS will erase in 20/30 mins. Model MEE 
is same as MEET but with no timer. All erasers 
are fully assembled and have a safety switch. 
LEE/T $105. MEET $93.50. MEE $74. 

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. 

S-100 EXTENDER/TERMINATOR 
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EXTENDER TERMINATOR CARD - features: - 
true active termination of the -bus with inbuilt 
extender connector on top of board, fused rails 
to extended board. Test points numbered, sol- 
der resist, plated through. Price:- Kit $70. Ass. 
$90. 

Send 60c In stamps for COMPUTER PRIN (OUT 
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. 

bonlicord 
welcome here 

Give name, number, expiry 
date and signature for mail 
order sales. 
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Pri nLoul: 
Complex sound generator 
family from Texas 
Three new complex sound generation ICs have been an- 
nounced by Texas instruments. 

Two of the circuits are corn- signed for high -volume, low- 
plex sound generators that can cost applications not requiring 
be used separately or with a the outputs and controls offered 
microprocessor -based system. by the SN76477N or 
The third circuit is a sound gen- SN764$8N. The SN76488N 
eration controller designed to comes in a 28 -pin package with 
provide low-cost, programma- direct pinouts from the Super 
ble tone and noise generation Low Frequency (SLF) oscillator, 
capability for microcomputer the Voltage Controlled Oscil- 
systems. The SN76487N and lator (VCO) and the one-shot 
SN76488N use integrated in- circuit which gives the designer 
jection logic which allows both added design flexibility. The ad - 
logic functions and linear audio dition of a multiplexer enables 
circuity to be combined on the the SN76487N to produce 
same chip. simultaneous sounds, such as 

Noise, tone, low -frequency musical chords. The 
sounds or a mix of these three SN76488N, however, does not. 
can be created to serve a wide require a multiplexer since it has 
range of user -defined require- an internal clock. 
ments in arcade or home video Both the SN76487N and 
games, toys, timers, alarms, in- SN76488N are TTL and MOS 
dustrial annunciator circuits or compatible so that they can be 
feedback controls. Both new used with microprocessor - 
circuits feature on -board audio based systems or can act as 
amplifiers which can drive an 8 stand-alone devices. 
ohm speaker with approxi- Two of the three new sound 
mately 100 mW of audio power. generation circuits are ready for 

The SN76487N is a low-cost immediate delivery through au - 
version of the popular thorized TI distributors and are 
SN76477N, introduced in early priced in .100 -piece quantities 
1978. Available in a 16 -pin pac- at US $1.69 for the SN76487N, 
kage, the SN76487N is de- US $2.78 for the SN76488N. 

New S100 products 
AED has developed two new S-100 products for the Austra- 
lian market. 

One is a multi -purpose VO 
card which features an 8255 
programmable peripheral inter- 
face, an 8295 programmable The West AustralianCompu- 
interrupt controller, a 60 Hz ter Enthusiasts Group held 
clock, a keyboard port with 
status latch, a digital -to -analog 
converter and a port to imple- 
ment address bus expansion. 

The board is designed to 
comply with the new IEEE 
S-100 standard and is available 
as either a bare board with 
manual or as a kit with various 
options as required. 

The other is an S-100 card 
implementing an 8255 'port for 
general purpose (/O. This is also 
available as a complete kit or as 
a bare board with manual. 

Further information and 
prices can be obtained from 
Acoustic Electronic Develop- 
ments Pty Ltd, 123 Military Rd, 
Guildford NSW 2161. (02) 
632-6301. 

W.A. Club 

their annual elections at the 
Club's AGM on 29 January 
last. 

Elected were: Neil Stocker, 
President; Lew Roeger, Secret- 
ary and Bob Langlois, treasurer. 
Meetings are held on the last 
Monday of each month except 
when that day coincides with a 

public holiday, in which case the 
meeting is held on the following 
Tuesday. Venue is the premises 
of Taimac Corporation, 1st 
floor, Cnr Newcastle and Wil- 
liam Sts, Perth. Meetings start at 
7.30 pm. 

If you are interested in finding 
out about the Club's activities, 
contact The Secretary, L.H. 
Roeger, 59 Lansdowne Road, 
South Perth. (09) 367-2149. 

Miniature dot matrix 
impact print mechanism 
The London Office of the Star MfgCo Ltd has announced the 
release of a new miniature matrix printer. 

Their latest print mechanism, 
the model DP -822 is low in cost 
and is a 21 character dot matrix 
impact device. 

The heart of the DP -822 is a 
mobile head consisting of seven 
vertical needles, which are used 
to build up characters on a 7 x 5 
dot matrix. The minimum life of 
this head is 15 million charac- 
ters and features both simple 
replacement and adjustment, 
according to Star. 

Working at a speed of about 
580 Hz a printing speed of 2.5 
lines per second is achieved, in- 
cluding feeding the paper for- 
ward by one line space during 
the head return time. Character 

height is 2.9 mm. 
Standard 58 mm wide paper 

is used, the inking medium 
being by easily replaceable ink 
ribbon. The high impact force of 
the DP -822 head allows a high 
quality copy to be obtained 
when two-ply carbonless paper 
is used. 

For microprocessor connec- 
tion a complete interface or the 
controller chip alone can be 
supplied. 

The physical size is 106 mm 
wide, 145 mm long and 
52.5 mm high with a weight of 
570 grams. The unit operates 
completely from a 12 Vdc sup- 
ply. 

Help for single -drive CP/M users 
Acoustic Electronic Developments are agents for a package 
of CP/M utilities specifically written to help users of single 
drive CP/M. 

The programs are back-up, copy, restore and SDD. AED believes 
that this package will save the user many hours of heartbreak 

Prices and further information can be obtained from Acoustic 
Electronic Developments Pty Ltd, 123 Military Rd, Guildford, NSW 
2161. (02) 632-6301. 

Military 2716 
A new version of the 2716 
EPROM for operation over 
the full military temperature 
range is now available from 
National Semiconductor 
Corporation. 

It is designated the 
MM2716M and is priced at 
$123.19 in lots of 100. 

For further information con- 
tact N.S. Electronics P.O. Box 
89 Bayswater Vic 3153. 

Graphic terminal 
A new graphic terminal has 
appeared on the market. 

The Princeton 8500M raster 
graphics terminal is claimed to 
offer an unprecedented combi- 
nation of features and benefits 
presently unavailable even in 
higher priced systems. 

For further details and prices 
contact The Dindima Group Pty 
Ltd, P.O. Box 106 Vermont Vic 
3133. 
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 UNCING 

DEVELOPMENT SYSTEMS 
The EXORmacs Development System 
for 68000 has just been announced. 
The system includes 15 slot chassis 
and power supply, MPU module, 
memory management module, deBUG 
module, 128K byte dynamic memory 
module, and an intelligent floppy disk 
controller module. 

Software includes Structured Macro 
Assembler/Linkage Editor, screen 
based editor, symbolic deBUG and a 
PASCAL compiler. 

Peripherals include intelligent CRT 
console, a 1 Mbyte, two drive double 
sided floppy disk, and a model 703 (180 
CPS 132 column) line printer. 

A large number of support modules 
are also available. 

6800/6809 EXORciser Development 
Systems 
The popular EXORciser Et Development 
System is now available in both 6800 and 
6809 versions. For those people already 
owning a 6800 EXORciser or EXORterm 
Development System, a 6809 upgrade kit is 
available. Both EXORcisers may be 
expanded to allow development of the 

MC6802 / MC6808 
MC6801 /MC6803/MC68701 MC6805 
A wide range of support modules are 

available, including support modules for PIA, 
ACIA, SSDA, ADLC, GPIA, CRT controller 
and unilersal support module. 

High level languages are available for - 
6800: BASIC, FORTRAN, COBOL, MPL. 
6809: FORTRAN, MPL, PASCAL. 

Bulk storage is available on both single and 
double sided floppy disks. Up to 4 drives are 
supported. 

A 10 Mbyte Hard Disk System is also 
available with expansion to 40 Mbyte. The 
Hard Disk System may co -reside with the 
floppy system to allow easy transfer of old 
files. 

68000 Courses 
Rank Electronics has much pleasure in 
announcing a visit from two leading Motorola 
lecturers to give courses on the MC68000. 

Subjects will include both hardware and 
software aspects. 

Course costs: $250.00 per head for each 
course. 

Dates: Sydney - May 19, 20, 21 and 22. 
Brisbane - May 23, 26 and 27. 
Adelaide - May 28, 29 and 30. 
Melbourne - June 2, 3, 4 and 5. 

Hours: Sydney and Melbourne - 9.00 a.m. 
to 5.00 p.m. 
Brisbane and Adelaide - 8.30 a.m. 
to 7.30 p.m. 

For further details and application form 
please contact: 

RANK 
ELECTRONICS 
PTY LIMITED 
INDUSTRIAL SYSTEMS 

12 Barcoo Street, East Roseville, Sydney 2069. 
Phone 406 5666 
60 Rosebank Ave, Clayton South, Vic 3169 
Telephone 541 8444 
299 Montague Road, West End, Brisbane 4101. 
Telephone 44 2851 

101-105 Mooringe Avenue, Camden Park, SA 5038. 
Telephone 294 6555 
430 Newcastle Street, Perth 6000. 
Phone 328 3933 
120 Parry Street, Newcastle 2300. 
Phone 26 2466 MAS5561 
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PirinLouL 
TRS-80 gets full-size floppies 
The real power of a small computer is not so much in the 
speed or extended instruction set of its CPU as in the speed 
and capacity of its mass storage and the capability of its VDU 
interface. 

An 80 x 24 memory -mapped 
VDU with lower case, for 
example, can present 
information much better than a 
serial -linked 32 x 16 with upper 
case only. 

This is where full-size floppies 
have it all over mini -floppies. 
The 203 mm floppy (that's the 
Australian metricated 
equivalent of the US -style 
8 -inch floppy) offers about 
double the capacity of the 
133 mm floppy (sorry about 
this, but metric units are 
required by law) and runs 
considerably faster. The speed 
factor is not significant for most 
personal computing 
applications but the greater 
capacity of the 203 mm disk 
makes a heck of a difference. 

For example, the well-known 
CP/M operating system was 
designed for full-size floppies 
and the version which is 
available for 5" (oops, sorry, I 

meant 133 mm) disks runs like 
a lame dog in comparison. 
CP/M is an important piece of 
software for most disk -owning 
computer buffs, because a lot of 
software is available to run 
under it, so that it has provided a 
de facto standard for software 
exchange. 

The major problem with the 
TRS-80 has been its inability to 
run CP/M because CP/M lives 
at the bottom of memory, where 
Radio Shack have thoughtfully 
placed a great lump of ROM. 
There is a non-standard version 
of CP/M around which lives 
higher up in memory, but this 
will not run the bulk of the nice 
CP/M-compatible software 
which is available. 

This is why a company called 
Parasitic Engineering (1201 

10th St, Berkeley, CA 94710, 
USA) has done the TRS-80 
community a great service with 
their latest two products. The 
first is a 203 mm floppy drive 
with controller and patches to 
TRS-DOS, called the Maxi -Disk. 
With this alone, it is possible to 
run TRS-DOS on both 203 mm 
and 133 mm disks, mixed 
together if need be - the 
controller allows both disk sizes 
at the same time. 

The second, more significant, 
offering is called the 
Shuffleboard. This board plugs 
into the Z-80 socket and moves 
the ROM in the TRS-80 from the 
bottom of memory up near the 
top, and brings the RAM down, 
through some judicious 
tinkering with the address lines. 
This will allow the TRS-80 to run 
a proper CP/M without 
modification or reassembly of 
programs - probably the most 
worthwhile innovation yet for 
the TRS-80. When will 
somebody do a modification for 
the VDU circuitry? 

With upper and lower case, 
the Radio Shack machine 
would be a very nice system 
indeed. 

The Maxi -Disk is priced at 
US $995, and the Shuffleboard, 
complete with CP/M on an 8" 
(damn, 1 meant 203 mm) disk, 
is $245. 

Parasitic don't seem to have a 
representative or agent in 
Australia, but it can only be a 
matter of time before some 
enterprising company grasps 
this opportunity - provided 
they can overcome the problem 
of converting 8" disks to 
203 mm to suit Australian 
conditions, that is! 

Hard Copy of DEC 
A new version of the desktop 4632 video hard copy unit, 
known as the 4632 Option 8, has been introduced by Tek- 
tronix. 

It has been specially c esigned for providing high resolution paper 
hard copies from DEC MINC systems: the MiniMINC and the 
VT105-based DECLAB-11/MNC. 

The 4632 Option 8 can copy both alphanumerics and graphics 
simultaneously. Further information and prices can be obtained 
from Tektronix 80 Waterloo Rd North Ryde NSW 2113. (02) 888- 
7066. 

s_ IOW 111 "` S. t 

Televideo VDUs 
Anderson Digital Equipment have been appointed dis- 
tributors for the Televideo range of visual display terminals. 

The Televideo TV1 912 is an The screen provides 24 lines by 
ADM -31 compatible unit with 80 characters with a 12 x 10 
editing capabilities and many character resolution. 
features come as standard. A second page of memory 
Examples are dual intensity, and a printer port are optional. 
addressable cursor, program- Normally priced at $1295, 
med underline, reverse video, ADE are selling their first ship - 
blinking, switch selectable con- ment at $895, when purchased 
versation or block mode trans- in groups of six. 
mission with 10 baud rates from Further information can be 
75 to 19000 baud. obtained from Anderson Digital 

The unit is microprocessor Equipment Pty Ltd, P.O. Box 
controlled with the ability to in- 322, Mt Waverley Vic 3149 (03) 
sert or delete characters or lines. 543-2077. 

HERE'S A CHALLENGE 

ETI is about to expand its coverage of the computer scene. 
In order to do so we are seeking a super -bright man or 
woman with a deep and extensive knowledge of small and 
medium sized computers and computer systems. 

We are essentially seeking someone (or two) who has a 
broad 'overview', rather than a specialist. Applicants must 
know about computer applications as well as computers, 
but a deep technical understanding of the hardware is not 
necessarily required. 

The ideal applicant would be a journalist with the 
necessary background, however we will consider 
applications from anyone whose previous work experience 
or interests has led them to acquire the essential 
prerequisites. 

Salary depends entirely upon applicants' experience and 
suitability. 
Interested? Write or telephone: 

Phone: (02) 33-4282 

Roger Harrison, 
Editor, ETI 

15 Boundary St 
Rushcutters Bay 2011 
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VHS 
VIDEO TAPES 

3 hour, $24 
10 x at $23, 20 x $22 

OHIO SCIENTIFIC 
COMPUTERS 

OSI - Expansion Board AO 16K for $99.00. The 
board has 8K of wired sockets with driver and 
buffer IC's and RF filters. Add 2114 IC's as you 
require RAM. 

OSI SOFTWARE 
See March '80 ETI for price list of 47 varied 
software programs. 

NEW PROGRAMS 
Games: 
G.24 Worms ,...$6.95 
G.25 Alien Invaders $8.95 
Education: 
E.6 Reflex $7.95 
E.7 Physics - 

Rutherford's Experiment, 8K $15.95 
Utilities: 
U.11 Dumb Terminal Program $8.95 
U.12 Machine Code Life $9.95 
U.13 Tick Tock $7.95 
U.14 Word Processor, WP -6502 

(Global Edits, Cursor, TAB, etc) ..$99.00 
Business: 
B.1 Small Business Analysis $15.95 
8.2 Personal Loan Analysis $6.95 
8.3 Stock Portfolio $9.95 
Display: 
D.1 Kaleidoscope and Magic Square $9.95 
Instructions: 
1.10 . Reverse Video Instructions $3.00 
Descriptions: 
0.1 Brief outlines of the above programs, in- 

eluding previous list. Free hints on prog- 
ramming and use of OSI computers are 
included $1.00 

APOLOGY - U.8 Cursor Control was incor- 
rectly advertised at $5.95. It should have been 
$9.95. We are sorry for any inconvenience caused 
by this error. 

Notes - All tapes have two copies of the prog- 
ram, one on each side. Printed listing is also in- 
cluded. 'Tone' and 'Volume' controls may need 
adjusting. Both FULL 'SAVE' and 'LOAD' is usually 
best. 

vrdeoecono-nand 
videp 

rapes orders and 
ry Game. 

MAIL ORDER: 
Programmanre. 

LOOKY VIDEO, 
PO Box 347, 
Richmond, Vic, 3121. 
Allow postage, 
eg OSI Software 
1 or 2 $1; 
3-5 $1.50, 
6-10 $2; 

Ov 
J` 

215. J 
Psct, 

10 or more $2.50. O P°a ati9 
09¢ ,p3\ 
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MICFIOPtao 

PROFESSIONAL 
QUALITY 

SOFTWARE 

from 

MICROPRO 
INTERNATIONAL 
CORPORATION 

l o AO_fTWO 

Complete, totally 
integrated word 

processing software 

WORD -MASTER© 

The last word in 
text editing 

SU PER -SORT 
The ultimate in high 

performance sort/merge 

RUN UNDER CP/M ON ANY 
8080/8085/Z80 SYSTEM 

USING ANY PRINTER AND 
VDU OF YOUR CHOICE 

02-412 2409 
BOX 155, P.O. 

ROSEVILLE 2069 

e 1978, MicroPro International Corporation. 

All rights reserved. 

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 2-4996 
Compuserve (Ncle) Pty. Ltd. 
NEWCASTLE 61-2579 
Dwell Electronics HORNSBY 487-3111 
HI-FI Gallery TAMWORTH 66-2525 
Macelec WOLLONGONG 29-1455 
Manly Stat. Suppliers MANLY 977-2316 
Micro Visions KINGSFORD 662-4063 
Tel -Professional Consulting Services 
FRENCHS FOREST 452-1540 
Trevor Burton Pty. Ltd 
BALGOWLAH 94-3861 
Unique Electronics 
MERRYLANDS 682-3325 

AUSTRALIAN CAPITAL TERRITORY 
MES CANBERRA 82-1774 

QUEENSLAND 
Dialog BRISBANE221-4898 
Johansen Systems MT. ISA 43-5582 

SOUTH AUSTRALIA 
Applied Data Control 
FULLERTON 79-9211 
Ktronics ADELAIDE 212-5505 

TASMANIA 
Aero Electronics HOBART 34-8232 
Eastside Computing 
EAST DEVEN PORT 27-8121 
J. Walsh & Sons HOBART 34-7511 

VICTORIA 
Comp Co -Ord. Services 
BORON IA 762-5937 
Computerware FOOTSCRAY 68-4200 

WESTERN AUSTRALIA 
Datas. Comp. Acc. PERTH 325-5191 
Micro Data EAST PERTH 328-1179 
Micro Solutions SUBIACO 381-8372 
Compulator PERTH 321-6319 

NEW ZEALAND DISTRIBUTOR 
Computer Consultants, 3 Wolfe Street, 
Auckland. N.Z. Phone: 79-8345 
Computer Consultants, Queens Road, 
Lower Hutt. N.Z. Phone: 69-4979 
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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. 

WALL 

01110 SCIkNfI{IC 

0 
a° 

Minifloppy - two can be 
added. 

RF shielded aluminium case 
with 2 step baked on enamel 
finish. 

Joystick sockets - add Colour adjustment. Video Display 64 x 32 
realism to games. 

! 01110 CCIENTIFI 1 II II 
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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 Ohio Scientific 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. 

411 

.I 
TOMORROWS TECHNOLOGY TODAY 

OHIO SCIENTIFIC 
31 Hume Street, Crows Nest, N.S.W. 2065 Phone: 439-6477 8 

ETI April 1980 - 81 



ROBOTS: HOME COMPUTERS 
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Z80 TOTAL FLEXIBILITY... 
S100 

EXPERIMENT WITH Z80 
ROBOTICS - CONTROLLERS 

Now is the time to start experimenting with ROBOTICS AND MICROPROCESSOR 
CONTROLLERS. The ETVDGZ80 is ideally suited as it features: 

8 dedicated INPUT channels. 
16 dedicated OUTPUT channels. 
4 programmable TIME channels. 

On board 1K RAM (expandable to 2K). 
Provision for on board ROM (System Monitor). 
POWER ON JUMP facility. 

S100 Bus for system expansion. 

We have designed a low cost experimenter's kit which when connected to the DGZ80 
enables you to connect various Input stimulii such as switches, photocells, 
thermistors, microphones and produce various output functions Into motors, 
relays, LEDS and loudspeakers. 
The control software is provided in the MATTLOC monitor ROM and the manual 
enables you to program your DGZ80 to play music output answers onto LEDS, 
control relays, build a burglar alarm etc. With external S100 boards speech 
synthesis and recognition is already possible and we hope to produce a super low 
cost speech unit later this year. 

DGZ80 Robot Kit 
OGZ80 1K RAM, MATTLOC monitor, VO experimenters board with full 
manuals, $249.50 tax paid, $222.60 tax exempt. 

For owners of DGZ80 RoboVController option 
MATTLOC monitor, VO experimenters board with manuals, 589.50 tax 
paid, $79.40 tax exempt. 

APPLIED 
T1 CHNOLOGY 

PTY. LTD. 

1 I 
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Described in ETI starting November 1979 the DGZ80 is totally Australian designed 
and supported and represents a world scoop for ETI. Built around the powerful Z80 
chipset (CPU, P10, CTC) the DGZ80 is a complete computer on one board and as 
such can be used as a freestanding controller or as part of a complete micrcomputer 
system. Articles soon to be published in ETI will describe a series of experiments 
using the DGZ80 as a roboVcontroller which will stimulate considerable Interest in 
this new technology. 

Z80 BUDGET HOME COMPUTER 
ON S100. 
Build your own Z80 based home computer using the ETVDGZ80 described ETI 
November 1979. Designed by David Griffiths, this is probably the most powerful 
S100 Z80 project described In the world to date. Features include on board P10 (dual 
8 bit VO) CTC (4 channel programmable counter (timer), power on jump, software 
write protect option, provision for 2K ROM on board, 1K RAM for stack, scratchpad 
(expandable to 2K) top quality solder masked, plated through PCB and 
comprehensive owners manual. 

DGZ80: Kit $199.25 tax paid, $175.00 tax exempt. 
Assembled $240.00 tax paid, $215.00 tax exempt. 

DGOS Monitor ROM 2716: Optional but strongly recommended, $48.00. 

DG640 - S100 VDU - 

Described in ETI March 1978 the DG640 features 16 lines of 64 characters, upper 
and lower case with graphics, crystal locked self-contained TV scan circuits, top 
quality plated through PCB sockets for all IC's and comprehensive owner's manual. 

DG640: Kit $139.50 tax paid, $125.70 tax exempt. 
Assembled $149.50 tax paid, $134.25 tax exempt. 

TCT 16K (2114) S100 RAM 
The TCT 16K is an Australian designed and supported static RAM card on the S100 
bus. Features include 4 independently addressable 4K blocks each with write protect 
and disable. In addition the board has bank select and phantom capability. Directly 
compatible with DG Z80, DG 640 the TCT 16K use a top quality plated through, 
solder masked PCB with comprehensive owners manual. Sockets included for all 
IC's. 

TCT 16K: Kit less RAMS S100.00 tax paid, $95.00 tax exempt. 

PCB's WITH 
MANUALS 
DGZ80 CPU $45.00. 
DG640 VDU $35.00. 
TCT 16K RAM $45.00. 

SYSTEM SUPPORT 
COMPONENTS 
S100 Protoboard (flow soldered) $19.75.. 
S100 Sockets $7.95. 
S100 Motherboard $27.75. 
SECI Cassette Interface $24.50. 
KB05 Keyboard $89.50. 

STOP PRESS: See magazines for details of 5100 TCT PCG (Programmable 
Character Generator plus Joystick for DG640), and also MICROWORLD - Z80 BASIC ON TAPE for the DGZ80. 

MAIL ORDERS TO: 
PO Box 311, Hornsby 2077. 

Please add $2.00 per order 
towards cost of post and packing. 

OFFICE/SHOWROOM: 
la Pattison Avenue, Waitara 2077. 
Hours: 9-5 Monday to Saturday. 
Telephone: 487-2711. 
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The Vector P42 
Les Bell 

Vector Graphic Inc., of Westlake Village in California, is one 
of those microcomputer companies who don't make loud 
noises about their products but quietly turn out quality 
machines that people nonetheless get to hear about. 

VCCCOR i1z 

The basic Vector MZ System B consists of the computer (based on 

the S-100 bus) with twin minifloppies - at left - plus the MT 'mind - 

THE VECTOR.MZ is a complete system 
based on the Z-80 CPU and a pair of 
Micropolis minifloppy drives. Thanks to 
Vector Graphic's Australian agents, A.J. 
& J.W. Dicker, I was recently able to 
gain first hand experience of the MZ 
and its companion terminal, the MT. 

Vector Graphic started out about 
three years ago as a supplier of memory 
boards for the S-100 bus, and went on 
to develop video cards, processor cards, 
disk interfaces and eventually complete 
systems based on their cards. 

The Vector systems are aimed 
primarily at small business users - the 
hobbyist market is not large enough 
to support many companies, as some 
are finding out to their cost. Two 
systems are available - the System B, 
which is a small business system for 
accounting/stock control applications 
and the Memorite, a word processor. 
Both systems are capable of carrying 
out both functions, as they are based 

less terminal', right. Up to five terminals may be hooked up to the one 

machine and the system sports time-sharing facilities, 

on the same hardware, but the Memorite 
has the word processing software 
permanently stored in ROMs. 

The MZ 
Based on the S-100 bus, the MZ 
computer system utilises most of the 
Vector Graphic range of cards. 

The MZ mainframe is an 18 -slot 
motherboard with +8 V at 18 A, 116 V 
at 4 A power supply, mounted in an 
attractive cabinet. Twin minifloppies are 
mounted at the right side of the en- 
closure, beside the card cage. 

The processor in the MZ is a Z -80A 
running at 2 MHz or 4 MHz (jumper 
selectable), and will operate in all 
three of the Z-80 interrupt modes. A 

48 Kbyte memory card provides the 
system's random access memory, while 
a PROM board contains up to 12 Kbytes 
of PROM or EPROM. 

The Micro-Stor disk interface pro- 
vides over 315 Kbytes of storage on each 

of two Micropolis 5 inch (133 mm) 
disks. The disks are hard sectored, and 
offer data transfer rates up to 
250 Kbits/s. The Bitstreamer I/O board 
carries one serial and two parallel ports, 
which are used for interfaces to 
printers, etc. 

The console I/O in System B is 

through the Mindless Terminal, which is 

basically a keyboard and monitor in a 
single case - the VDU electronics is 

actually in the MZ computer, giving all 
the advantages of a memory -mapped 
VDU in what at first sight appears to be 
a serial terminal, and allowing complex 
on -screen editing. 

From the user's side 
The System B is supplied completely 
assembled and tested, and all its compon- 
ents are known to work together - since 
they all come from the same source and 
were designed to work together, it would 
be strange if they didn't. Bearing this in 
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mind, it is probably more constructive 
to consider the system from the user's 
point of view, which is primarily 
dependent on the software and the way 
it interfaces to the hardware. 

The combination of the Mindless 
Terminal and the Flashwriter II VDU 
board provides a high quality display in 
an 80 column by 24 lines format. For 
many hobbyists an 80 x 24 display may 
seem like a bit of a luxury, but its 
convenience can make some tricky 
editing jobs a whole lot easier, and for 
commercial work, an 80 column display 
is just about essential. Because the MT 
contains a high quality monitor (900 
line resolution at centre, and 750 line 
at the borders), and the Flashwriter II 
supplies it with separate TTL video and 
sync, the character definition is excellent, 
and there is no 'wobble' as is sometimes 
seen on less expensive VDU/monitor 
corn binations. 

There are only two controls on the 
front of the MZ computer; a keyswitch 
for power, and a reset pushbutton. There 
is no front panel, so the operator (who 
is usually inexperienced in a typical 
small business) can't foul things up by 
accidentally flicking a switch at the 
wrong time. Nobody uses front panels 
any more, anyway (except me, and I even 
have the bad taste to count in octal!). 

All the user interaction with the 
system is therefore through the terminal 
and the system software, from the 
monitor program up through the Disk 
Operating System. The Vector Graphic 
Extended Systems Monitor is stored in 
PROM, and is immediately available on 
power -up. However, most users will 
hardly come into contact with the 
monitor, but will simply use its command 
to call in the full Disk Operating System. 

The operating system supplied with 
the system is the Micropolis DOS 
(MDOS), which was written by (or for) 
the manufacturer of the disk drives. 
MDOS offers a collection of programs 
which are useful in the development of 
assembly language routines. Apart from 
the usual disk 110 routines, MDOS 
contains an 8080/8085 assembler, a text 
editor, and several utilities for copying 
disk files or entire disks. There are also 
routines for console and printer charac- 
ter I/O, buffered line I/O, text line 
parameter parsing, file management and 
16 bit arithmetic. 

Also supplied is Micropolis Disk 
Extended BASIC, an interpreter and 
support software for a particularly 
powerful dialect of BASIC. MBASIC has 
a number of unusual features, including 
selectable multiple precision arithmetic 
with up to 60 digit variables. The inter- 
preter supports six different data types, 
including integers, integer arrays, floating 

point arrays and character strings up to 
250 characters long. Integer and floating 
point arrays may have up to four dimen- 
sions, while string arrays may have up to 
three dimension plus a length parameter. 

Naturally, MBASIC has all the usual 
file I/O commands, and allows files to 
be opened simultaneously for both 
sequential and random access in both 
read and write modes. Up to 10 files 
can be open at one time, and files can 
be opened for rewrite instead of append 
using a clear option. Data is written to 
and read from files using get and put 
statements with variable lists that allow 
a mixture of numeric and string variables. 

Files must be closed after use - an 
END option provides an on -end file- 
goto capability, which simplifies pro- 
cessing of variable length files. 

Standard statements in MBASIC 
include CHAIN (to allow linking of 
programs) DATA, DEF, EXEC, INPUT, 
MEMEND, NOFLOW and FLOW (to 
enable and disable the program trace 
feature), OUT, PLOADG, SIZES, STOP 
and STRING, as well as all the ANSI 
standard and other accepted BASIC 
statements. The CHAIN is a true chain 
that passes variables from the current 
program segment to the next one loaded 
from the disk. EXEC is a unique state- 
ment that allows a string variable or 
constant to be executed as if it were 
a predefined program line. 

The FMT (X, Y$) function will 
return the value of X as a string for- 
matted per the image string Y$. This 
allows pretty printing for invoices, 
statements, etc. As well as the standard 
DEF FN (define function) statement 
there is a DEF FA statement which 
allows assembly language routines to be 
linked into programs. 

Word management 
This is probably the major application 
area of microprocessors in offices, and 
the Vector MZ is ideally suited to the 
job. Basically, a word processor has to 
perform several related functions con- 
cerned with the creation, editing, filing 
and printing of documents and 
other text. 

The Vector Graphic Word Manage- 
ment System is designed to be used by 
people who are not experienced with 
computers. It therefore makes a lot of 
use of prompting, often saving the 
operator from having to type in cumber- 
some commands. For example, when 
the directory of documents is displayed 
on the screen, any document can be 
retrieved from the disk merely by moving 
the cursor over its name and then hitting 
the return key. 

In creating a document, text is typed 
into the computer in free form, that is, 
without doing carriage returns at the 
edge of the screen, and the system will 
automatically insert carriage returns as 
it shuffles text about on the screen (for 
example, after inserting or deleting 
words or phrases). 

The system keeps an entire document 
of up to 24 pages in memory at one 
time, so that it does not have to access 
the disk to retrieve or store each page. 
Thus the whole document can be read 
through on the screen, for proofreading. 
The screen can be scrolled line -by-line 
or page -by -page, under operator control, 
or alternatively, automatic scrolling can 
be used, at selectable speeds. (A feature 
the writer liked so much, he's now in- 
corporated it into his own I/O routines!) 

On screen editing is character - 
oriented, or more correctly, cursor - 
oriented. To insert characters into text 
on the screen, the cursor is moved to 
the desired position, the editor is put 
into the 'enter' mode, and the insertion 
is then typed in. As the text is entered, 
the following words on the line move to 
the right, and the text wraps around and 
down the screen. A similar procedure is 
used to delete characters or words. 

Like other good text editors, the Word 
Management System features a 'global 
search and replace' command. This will 
search right through a document, 
correcting a particular mis -spelling when- 
ever it occurs. When editing an American 
technical article for publication in a 
British -speaking country, for example, 
an editor might use this command to 
change the word 'tube' to 'valve' 
throughout the article. 

Moving text within the document is 
particularly easy - some other text 
editors seem to make an awful mess of 
this job. Special delimiting characters 
are placed at the beginning and end of 
the text to be moved, and then the move 
command simply moves all the text 
between these delimiters to the location 
indicated by the cursor. This system is 
well-nigh foolproof. 

Pretty printing 
But editing is only half the story of a 
word processor. It also has to be able to 
print the final 'documents, preferably 
with good enough quality to permit 
reproduction by photocopying or instant 
printing. The Word Management System 
is designed to be used with a Diablo or 
Qume printer, both of which offer good 
quality printing with a number of 
special features. 

Tabs can be set at any position on 
the line, and these are indicated on a 
rule át the top of the screen. One can 
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The 'Memorite' word processing system has the same basic hardware 
as the System B but can be used with a Diablo or Duffle printer to 
provide good quality copy suitable for photocopying or instant print- 
ing. Software for the system is contained in ROMs and the dual mini - 

type directly from the keyboard to the 
printer, just like an ordinary typewriter, 
if need be. 

Printing may be done on any length 
page, with automatic printing of head- 
ings, folio lines and page numbers. For 
documents that are to be printed on 
both sides of the paper, the page 
numbers, headers and footers can even 
be made to alternate between the right 
and left sides of the page! 

Printing can be done above or below 
the normal line, allowing the use of 
subscripts and superscripts, a very use- 
ful feature for scientific and technical 
writing. 

Printing can be started and stopped 
in the middle of a document, allowing 
printing on separate sheets of paper, 
rather than continuous stationery. A 
particularly useful feature is the ability 
to merge a list of names and addresses 
into text, allowing the printing of 
individualised letters ('Dear Mr. Smith, 
You alone in the whole of Sydney have 
been selected for this special offer ...). 

Sp 

r. 
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floppies are used for data storage. You can edit text from the screen, 
which has an 80 column by 24 line format, and you can print at any 

time - as many times as you wish! 

In the time that I spent with the 
machine, I didn't really have a chance to 
try out any of its more sophisticated 
features, but I was fairly easily able to 
pick up the basics of simple text editing. 
The manual is written in semi -tutorial 
form for, say, a secretary, rather than 
someone who already has some 
knowledge of computerised text editing, 
and this slowed down my progress some- 
what, causing some frustration! How- 
ever, there is no doubt that the manuals 
are nearly ideal for their purpose. 

The system uses control codes as 
commands, and these have to be remem- 
bered, but this is not difficult to do, 
particularly if one is using the machine 
a lot. 

Other software 
As well as the Micropolis MDOS and 
MBASIC, the MZ will also run CP/M, 
the well known disk operating system. 
To match this is CBASIC, a BASIC 
pseudocompiler which has a more 

structured form than standard BASIC 
and runs considerably faster. For heavily 
commercial applications, CIS (Compact, 
Interactive, Standard) COBOL ís also 
available for the MZ, and since this 
generally follows the ANSI standard, it 
should be possible to run a lot of com- 
mercial software on the MZ. 

A variety of applications software for 
the assembly language programmer is 

also available, including a disassembler, 
a universal video driver, and the Vector 
Graphic ZSM, a Z-80 assembler with 
conditional assembly and linking loader. 

Also in the pipeline for the MZ is a 
data base management system. 

Overall, the Vector MZ is a well - 
designed and built microcomputer which 
offers trouble free and reliable operation 
primarily for the small business user. It 
can perform most accounting and word 
processing tasks, and requires no tech- 
nical knowledge to operate. For those 
contemplating the purchase of a com- 
puter to do some real work (not just play 
games) it comes highly recommended. 
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SWITCHING POWER SUPPLIES 
The California DC range of switching regulated power 
supplies is now available in Australia. The LR Series of 
open frame supplies provide size and weight savings over 
linear, series regulated supplies. Conservatively rated for 
long life, the LR Series was designed for use in 
computers, computer peripherals and industrial 
controls. They provide power for floppies, tape drives, 
memories and microprocessors. The range includes 
versions with up to four independant output voltages. 

The power supplies range in price 
from $170 to $330. 

(It 

Standard features Include: 
Plus/Minus 20 percent line 
tolerance 
Inrush limiting on turn -on 
Individual output regulation of 1 

percent 
Individual output current limiting 
with foldback 

--Wtr-r-.-r-r=1 

Thermal protection 
50 millivolt P -P output ripple and 
noise 
0-40 degrees C convection 
cooling without derating 
70 percent minimum efficiency at 
full load 

MicroPro Design Pty. Ltd. 
PO Box 153, North Sydney, NSW 2060. Phone (02) 438-1220. 

S 

PERSONAL. & DOMESTIC COMPUTERS, PARTS & ACCESSORIES 

386 QUEENS PARADE FITZROY NORTH Victoria 3068 Tel:(03)481 1975 

Cottage Computers 

(entra) Data 

NPC 

a division of Embryonic Systems Pty. Ltd. 

Now in stock: Clare C70/MGP ASCII Keyboards 
RAYDATA 2KD2 Addon Memory for 6800D2 

D2C1 Game Cassettefor 6800D2 
GREENCORP C10 Computer Cassettes 

Ring or call in for our BLUE STAR Specials 
We are an INDEPENDENT Computer Shop and want your 
custom to remain so.... 

Science of Cambridge 
bonkcord 

welcome here 

micutriN 

Microprocessor Systems, 
Development, 

Sales & Servicing. 

Prices subject to 
change without 
notice. 
Please add 15 per 
cent sales tax where 
applicable. 

FEATURES: 
Fully S100 bus compatible 
Uses the 2114 (450nS) static RAM 
Addressable as four separate 4K blocks 
Each block on any 4K boundary 
Bank select (Cromemco standard) allows 
up to 512K of RAM on linet 
On board selectable wait states 
Kit includes all components and sockets 
Address and data lines fully buffered 
Phantom is Jumperable to pin 67 

Reliable operation through use of PDBIN 
Power -on enable or disable 
High quality PCB- plated through holes, 
solder masked, silk screened, gold plated 
edge connector. 
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Microtrix proudly presents what must be one of the 
best RAM boards available: 

16K STATIC RAM CARD 
$299 KIT $349 BUILT and TESTED 

Special Introductory offer for April only: $10 off above prices or two kits 
for only $285 ea. Add $32 for 300nS, mail order add $5 for reg. post. In 
stock nowt 

MICROTRIX PO Box 29, Essendon 3040, Lot4 Bingley Ave. Hurstbridge, 3099. Ph: (03) 718-2581 after nours. 
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SCHOTTKY 50RT 9 GE 

"OT T CE 
We have large stocks of low power schottkys ready to go. 

PART NO. 
PRICE IN 

QNTY. AV. 100 LOTS PART NO. 
PRICE IN 

QNTY. AV. 100 LOTS PART NO. 
PRICE IN 

QNTY. AV. 100 LOTS 
PRICE IN 

PART NO. QNTY. AV. 100 LOTS 

74LS00 4000 .22 74LS 63 200 2.02 74LS 165 1000 1.05 74LS298 500 .90 
01 4000 .22 73 2000 .37 170 400 1.62 324 300 1.30 

02 3000 .22 75 2500 .37 173 200 .72 325 200 1.30 

03 6000 .22 76 1200 .40 183 500 2.89 326 500 1.30 

05 3000 .22 78 300 .40 190 600 .77 327 500 1.30 

08 500 .22 85 2000 .92 191 400 .77 348 600 1.19 

09 2000 .22 90 1000 .54 192 700 .80 352 350 1.30 
10 1000 .22 92 1500 .54 193 800 .90 353 600 1.30 
11 2000 .22 93 1000 .54 194 400 .90 362 300 5.64 
12 2000 .22 95 2000 .72 195 300 .80 366 500 .50 
13 1000 .40 96 1000 .71 221 2500 1.01 368 500 .50 
14 500 .58 107 500 .37 240 500 1.27 379 500 1.30 

15 800 .22 109 800 .37 241 3500 1.27 386 700 .37 
20 2000 .22 113 300 .37 242 500 1.27 393 600 1.30 
21 1600 .22 122 400 .51 244 2500 1.27 396 400 1.81 

22 1000 .22 123 3000 .70 247 200 1.27 398 500 2.17 
26 600 .22 124 500 .94 248 500 .98 399 300 1.30 

27 500 .24 125 2500 .43 249 200 .98 424 200 3.98 
28 300 .24 132 200 .72 251 600 .80 447 400 1.30 

30 800 .22 136 500 .37 257 1000 .80 490 400 2.24 
33 200 .24 138 9000 .67 261 500 1.81 568 350 1.09 
37 500 .24 148 300 .87 266 5000 .37 669 50 1.09 

38 1500 .28 153 500 .61 273 500 1.27 673 250 9,06 
40 1000 .28 155 1000 .70 275 200 4.91 674 250 9.06 
47 500 1.30 157 1000 .61 279 600 .54 
48 400 1.30 160 500 .80 290 1400 .80 
55 1000 .24 161 1000 .80 295 100 1.09 Stock available as at March 6th 

subject to prior sale 

EMA, 
CEMA ELECTRONICS PTY. LTD. 

SYDNEY 
MELBOURNE 
BRISBANE 
ADELAIDE 
PERTH 
NEW ZEALAND 

21 Chandos Street, St. Leonards 439 8622 
208 Whitehorse Road, Blackburn, Vic 877 5311 
22 Ross Street, Newstead, Qld 52 4261 
170 Sturt Street, Adelaide, S.A. 51 6483 
Unit 1, 25 Brisbane Street, East Perth 328 8091 
7-9 Kirk Street, Grey Lynn, Auckland 76 1169 
World Trade Centre Building, Wellington 848 922 

Agents: CANBERRA Ortex (062) 82 4995 WOLLONGONG Macelec (042) 29 1455 NEW GUINEA Daltron Electronics, Boroko 25 6616 
New agent in HOBART-D& I Agencies 002 232842 
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Amateurs aid bushfire fighters 
Last December's bushfires around the Sydney region 
pit the NSW Wireless Institute's Civil Emergency Net- 
work (WICEN) teams to the 'acid' test - and they 
showed their mettle in fine style. 

The Sydney North WICEN 
organisation, under regional 
co-ordinator Barry White 
VK2AAB, was activated on 
December 17th 1979, at 
1400 hours. 

By 1500 hours, they had es- 
tablished 2m VHF (primary) and 
10m HF (secondary) bases at 
the Hornsby Shire fire control 
centre, which was the opera- 
tional headquarters for two of 
the three emergency fire con- 
trollers. 

For the next 52 hours Sydney 
North WICEN provided con- 
tinuous fire -line communica- 
tions with WICEN mobile units 
attached to the tankers and 
crews of bush fire brigades from 
distant areas who were not fitted 
with the Bush Fire Council's 
emergency channel. 

Mobile canteens proceeding 
into the fire areas to feed bush 
fire crews were accompanied by 
a WICEN vehicle which ensured 
that all crews were fed despite 
limited visibility resulting from 
the heavy smoke pall and the 

continuous movement of the 
brigades. 

A WICEN 2m base was estab- 
lished at Warringah fire control 
centre during the afternoon of 
the 17th with a direct link to the 
Hornsby WICEN base. Here 
there was a pressing need for 
operators on the Bushfire 
Council's emergency channel, 
which could not be met by the 
staff of the Warringah Bushfire 
centre due to their complete 
commitment to their own 
channel. WICEN took over 
operating the emergency chan- 
nel late that afternoon, and 
manned it continuously for the 
next 48 hours. 

At some distance from the 
fire control centre, a WICEN ros- 
ter officer and assistants were 
on duty to handle the offers of 
assistance from members, to 
roster personnel on and off duty 
and to handle the many other 
things that need attention dur- 
ing emergency situations. The 
roster crew had their own 2m 
calling channel and telephones, 

VK HAMS! 
We would like a contingent of you 
at our 1980 NZART Conference. 

It's on the Queen's Birthday Weekend May 30th - 31st, 
June 1st - 2nd and being held at Greymouth, West 
Coast South Island amongst mountains, bush lakes, 
glaciers. 

Make it your holiday of a lifetime. Epic fares during 
this period. Registration fee $35.00. Accommodation 
can be arranged. Write Mrs. M. Brett, 17 Josephine St, 
Greymouth, New Zealand. 

r 
I Q w 

The Colo WICEN base. Les Paul VK2YLP on the RTTY link. 

and this location became the 
rendezvous point for WICEN 
personnel, leaving the opera- 
tional channels free of adminis- 
trative matters. 

For the next 24 hours WICEN 
also supplied a competent 
operator for the Bushfire Coun- 
cil's emergency channel base 
station in Sydney. 

By 1800 hours on Wednes- 
day 19th December the three 
major fires were under control, 
the emergency declarations 
were revoked and WICEN was 
stood down to standby alert. 

On the following Saturday the 
Clarence fire to the north-west 
of Sydney, fanned by strong 
north-west winds, jumped the 
control lines. By Sunday the 
23rd it was moving south and 
east on a broad front threaten- 
ing many small settlements and 
posing a serious threat to the 
towns dotting the Blue Moun- 
tains area. 

Sydney North WICEN was 
activated on the Sunday after- 
noon and rapidly established 
VHF and HF bases at the Baul- 
kham Hills Shire fire control 
centre with links to two WICEN 
communications vehicles at the 
village of Bilpin, some 50 
kilometres away on the most 
easterly edge of the fire. These 
vehicles became the communi- 
cations centre for bushfire 

brigades from the Sydney area 
which had been despatched to 
assist the Blue Mountains and 
Colo Shire bushfire brigades. 
These assisting brigades could 
communicate with each other 
but due to terrain and distance 
could not maintain reliable 
communications with their pa- 
rent base stations. WICEN pro- 
vide continuous links which en- 
abled relief crews, spare parts 
etc to arrive at the fire ground 
and maintain the operational ef- 
ficiency of the fire fighting force. 

At about 2100 hours the 
Emergency fire controller ur- 
gently requested a RTTY link 
from his headquarters at 
Katoomba to the Colo Shire 
Councils fire control centre, 
about 50 km east Bearing in 
mind that it was 9 pm on a Sun- 
day night at the start of the 
major holiday season, this was 
not an easy request to meet It 
was put to the Sydney RTTY 
group who, by midnight, had 
transported two operators and 
RTTY gear some 50 km and 
had established RTTY and VHF 
voice links from the Cob fire 
control centre to the Katoomba 
centre. 

At the same time, the Blue 
Mountain regional WICEN co- 
ordinator, Stuart Brown VK2RY, 
was activated and had pro- 
ceeded to Katoomba to estab- 
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fish a RTTY terminal there. This 
facility was provided with the 
minimum delay possible, but 
the arrival of south easterly 
winds and cooler conditions 
during the late afternoon of 
Christmas Eve stabilised the fire 
situation and permitted a stand 
down of WICEN by 1800 hours. 

This was not, however, the 
end of WICEN's activities; dur- 
ing Christmas Eve afternoon an 
emergency fire controller was 
appointed to deal with a fire in 
very rugged terrain some 40 km 
north-west of Gosford. The 
Central Coast WICEN group, 
under regional co-ordinator Ray 
Wells VK2BVO, was put on an 
immediate alert. The 
emergency controller deferred 
full scale containment action 
until 0600 hours on 27th De- 
cember when WICEN went into 
the field, providing VHF and HF 
communication links from the 
brigades to the Gosford fire con- 
trol centre and liason com- 
munications with the Australian 
Army units engaged on the fire 
line. 

The terrain was such that only 

..1 

., 

four-wheel drive vehicles could 
safely negotiate the tracks 
around the fire, and at times it 
was taking an hour or more to 
travel 10 km. The Central Coast 
group was in the field continu- 
ously from 0600 hours on the 
27th until 2200 hours on the 
28th, when the fire was declared 
safe and WICEN reverted to 
standby status. 

Standby rosters of WICEN 
personnel were maintained 
throughout the New Year holi- 
day period until appreciable 
rains in early January eased the 
bushfire situation. 

From records maintained 
throughout the period 17th to 
28th December, some 86 
WICEN personnel were acti- 
vated (either on duty or on 
standby) during the Sydney, 
Clarence and Gosford fires. This 
does not include the non - 
amateur personnel who pro- 
vided assistance in the Trans- 
port and catering fields. It is es- 
timated that WICEN personnel 
spent over 1750 man hours in 
the field, and the man hours 

spent on standby by relief crews 
must have run into several 
thousand. 

Such a wide variety of com- 
munications equipment was 
utilized and on standby 
throughout the period (VHF and 
HF bases, mobiles, hand-helds, 
regulated power supplies, bat- 
teries aerials, masts, RTTY ter- 
minals, VHF repeaters, test gear 
etc) that it is virtually impossible 
to estimate its total value, but 
5100 000 would be a conserva- 
tive figure. 

WICEN responded to the 
emergency situations rapidly 
and efficiently, without mate- 
rially depleting their reserves of 
manpower and equipment. The 
strength of the organisation is 
such that it could have mounted 
and maintained at least two ad- 
ditional major operations in the 
Sydney area without drawing 
upon the reserves in adjacent 
country regions, said Howard 
Freeman VK2NL, NSW State 
WICEN co-ordinator who pro- 
vided this report 

1980 ARRL Handbook 
This year's Radio Amateur's Handbook, by the ARRL, has 
just recently become available. 

The 1979 issue saw a com- 
plete revamp of the content, 
style and layout, as well as the 
size - the popular reference 
work going to a larger page size. 

The 1980 Handbook con- 
tinues the new format with 
some amendments and im- 
provements - notably, the. ad- 
dition (or is that re -addition) of 
the Vacuum Tubes and 
Semiconductors chapter. It 
seems that vacuum tubes - 
valves to you - will be with us in 
communications equipment for 
some time to come, so the re- 
turn of the chapter is timely, and 
will undoubtedly be ap- 
preciated. 

Most chapters have had 
changes in their content, clearly 
to keep up to date. Chapter 14 
now covers Specialised Com- 
munications Systems, includ- 
ing narrow band voice modula - 

19 O 
5MAtEYR'9 

1.5.5155~5...55. 

tion, satellite communications, 
SSTV, RTTY and ATV under its 
umbrella. 

It's the 'bible'. Recommended - though I wish they'd list Re- 
ferences at the end of each 
chapter as they do in their smal- 
ler, specialised handbooks. Our 
review copy came from the 
Technical Book and Magazine 
Company. 

Roger Harrison 

Further note on the 
70W 6m/10m booster amp 
The overlay was perhaps not as dear as it could have been in 
a few places. 

The coax cables, A and B, shown near the changeover relay, 
seem to have their shields connected to the RF output track be- 
neath them. Actually, the lead going up to the comment 'shields 
earthed' indicates whatto do with them. Strap them to the ground to 
the left of the relay, adjacent to the shim strap. 

Response to the project has been encouraging, we might see a 
few more big signals appear on the bands over the next few months! 
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CommunicatiOn Receivers 
..i.. bring you and the world together 
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Whether It's Europe, Africa, the United States, Asia or Communist 
countries that you hold a special interest for, they become accessible 
with the DX -302 - the whole world is at your fingertips. Quartz 
controlled frequency synthesizer provides accurate tuning. 
Continuous frequency coverage from 10 kHz to 30 MHz. All silicon 
solid-state circuitry for maximum efficiency with minimum noise. 
Audio power IC provides high intelligibility sound. You can take it with 
you since it operates on 8 "C" batteries as well as 240V. DX -302: your 
passport to the ends of the earth. 20-220 

LOG 

Tlf 
TTd 

DX -200 w.-.+... 

MI PM. LOOM. CAL 11.1.100 

II 
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Today's busy airwaves are literally full of programs of entertainment 
and educational value. A good portion of international programming is 
transmitted in English from such distant cities as London, Tokyo, 
Paris, Rome, Berlin and Moscow. With the DX -200 5 -Band receiver you 
can be there. Members of the immigrant community can tune In to 
broadcasts of their home country! Frequency coverage from 150-400 
kHz and 520 Hz -30 MHz. All solid state circuitry. Power supply: 240 
VAC. Owners manual include full technical spec. (as with the DX -302). 
Realistic will take you home or to places never imagined! 20-2os 

DY ELECTRONICS 

DX -200 

24995 

Available at all Tandy Stores and Participating Dealers Around Australia or 
Mail Order Department. P.O. Box 229, Rydalmere, N.S.W. 2116 
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Broadcasts 
from Tibet 
In recent months there has been a dramatic upsurge in 
listening to the many regional broadcasts from China. 

For a long time, verifica- 
tions (QSLs) from Chinese 
regional stations were virtu- 
ally Impossible to obtain and 
about the only way was fór 
reports to be sent to Radio 
Peking itself. 

More recently, there has been 
a significant change in the QSL 
policies of Chinese broadcast- 
ing stations and DXers around 
the world have reported receiv- 
ing fully detailed QSLs from 
may of these stations, often for 
reports sent to them direct 

An interesting feature of the 
regional broadcasting pattern is 
the emergence of programmes 
featuring "English language 
lessons" which are often given 
during the local Chinese even- 
ing transmission period. As 
many of the stations use rela- 
tively low frequencies, this 
makes for good propagation 
into Australia and provides 
plenty of scope for the prepara- 
tion of detailed reception re- 
ports. 

One such station is the 
Xizang Peoples' Broadcasting 
Station (Tibet)with a transmitter 
complex in the capital of Lhasa. 
One such station is the Xizang 
Peoples' Broadcasting Station 
(Tibet) with a transmitter corn - 

Greece. 
The Greek Radio and Televi- 
sion shortwave service in- 
troduced a new schedule on 
2 March, and the programme 
for Australia are now: 
0900-0950 (Greek and En- 
glish) 17 830 and 21 455; 
210-2150 (Greek) 9760, 9530, 
9640; 2200-2250 (Greek) 
9640. 

The first two frequencies at 
0900 are now transmitted via 
the short -path, extending ac- 
ross Asia, due to the long path 
circuit not offering reliable 
propagation during our winter 
months. 

Also of note are the transmis- 
sions from the lower powered 

plex in the capital of Lhasa. 
This station operates two 

shortwave networks, according 
to this schedule: 
Network 1: Chinese service 
2230-0645 and 1000-1545 
using 7170 kHz, 5935 kHz, and 
4750 kHz. English lessons are 
broadcast in this service at 1400 
(Mondays, through Fridays) and 
at 1500 (Saturdays and Sun- 
days). 
Network 2: Tibetan and 
dialects: 2230-0645 and 
1000-1545, on 9680, 9490, 
5995, 5240, and 4035. 

English Language Lessons 
are not given in Network Two. 
This pattern is reflected in the 
schedules of various other 
Chinese Regional stations, in 
which we see the recent orienta- 
tion of Chinese politics towards 
the Western World. 

The Nelmenggu Peoples' 
Broadcasting Station (inner 
Mongolia) also runs two net- 
works: Chinese Network: 
2145-0555 and 0900-1520 
using 3935, 3970, 4525, 7106 
and 7300; Mongolian Network: 
2130-0600 and 0900-1525, on 
4010, 5982, 6974, and 9522. 
QSLs have also been received 
by DXers from this station, 
which in earlier years were al- 
most Impossible to acquire! 

(35 kilowatt) transmitter at 
Thessaloniki, intended for 
European audiences, but which 
provide interesting DX catches 
here in Australia. 

These are now scheduled: 
1000-1430 on 11 860, 1830- 
2030 on 9570. 

On Sunday only, there is a 

third transmission, from 0500- 
0830, including a direct broad- 
cast of church services in 
Athens, on 11 860. 

During our winter, the broad- 
casts intended for North 
America from 2200-2350 will 
give useful secondary reception 
in Australia, on 9615 and 7125, 
with segments in Greek, Por- 
tuguese, Spanish, and English. 

íti 
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Card issued by the Xizang (Tibet) People's Broadcasting Station 

Sweden 
Radio Sweden changes on 6 
April affect transmissions 
for Australasia and the Far 
East. 

Some new outlets are listed, 
and will make useful targets for 
DXers wanting to explore band 
occupancies. English 1100- 
1130 21 690; French 1130- 
1200 (formerly 1330-1400) on 
21490; English 1230-1300 and 
Swedish 1300-1330 15 240; 
Swedish 1300-1330, Russian 
1330-1400, English 1400- 
1430, Swedish 1430-1500 all 
on 21 700; English 1700-1730 
(was 1600-1630) on 15 240. 

Holland 
Radio Nederland, Hilver- 
sum, is now using the 
out- of -band outlet of 17 605 
for various transmissions. 

This frequency was put into 
effect on 2 March, and is heard 
with the English segment 
0700-0720 (Africa), Dutch 
0830-0920 (Middle East), En- 
glish 0930-1020 (Europe). 

Continuing use is noted by 
Radio Nederland of the 11 
metre band; 25 650 is in use 
from the Madagascar relay base 
from 0730-0820 for the Dutch 
programme for South East 
Asia, and it generally gives good 
reception here in Australia. 

Bangladesh 
An interesting area of the world at any time, Bangladesh 
operates an overseas service which recently changed over to 
the M-80 schedule. 

The complete schedule is: English 0445-0515 15 400, 7245, 21 
685; 1230-1300 15 285, 21 670; 1815-1915 11 765, 15 285 
(including 15 minutes of dictation news for diplomatic missions 
abroad); Arabic 0515-0545 15 400, 7245, 21 685; Nepalese 
1115-1145 7245, 9720; Urdu 1400-1500 11 875, 15 400; Hindi 
9540, 11 765; Bangla 1645-1815 11 765, 15 285. 

African and Latin American log 
The 1980 African and Latin American Radio Log, published 
by ARDXC, is now available. 

It contains a listing of all tropical band stations in those areas 
heard in 1979 until the present, and also includes Latin American 
reception on the international SW bands. 

Times of fade-in and fade-out are shown, and a comprehensive 
QSL summary is also given. Introductory notes about propagation 
from the African and Latin American regions is also featured. 

Copies of the Log are available from the ARDXC, to non- 
members, for a nominal charge to cover printing and mailing costs, 
of 'S2.00. Use the address elsewhere in the page. 
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DICTIONS " "° 
Covering 3 to 40 MHz, these predictions 
show the times radio contact is possible 
between the areas designated beneath each 
graph, as well as the possible 'mode' and 
reliability. Vertical columns indicate time - 
commencing at 0000 UT on the left, to 
2300 UT at right. For reliable predictions 
follow the times and frequencies indicated 
by the F character. 
Complete information on using these 
predictions can be obtained by sending a 
large, stamped, self-addressed envelope to:- 
ETI - Predictions 
3rd floor 15 Boundary St 
RUSHCUTTERS BAY NSW 2011. 
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These GRAFEX style computer generated 
predictions are provided courtesy of the 
Australian Ionospheric Prediction Service. 
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92 - April 1980 ETI 



TASMAN ELECTRONICS 
12 Victoria St, Coburg, Vic. 3058. Ph 354-5062. 

Minimum postage $1.00. 

TRANSISTORS 
AC127 .90 
AC128 .90 
AD149 2.95 
AD161 2.20 
AD162 2.20 
BC107 .35 
BC108 .35 
BC108C .39 
BC109 .35 
BC109C .40 
BC177 .35 
BC177B .65 
BC178 .35 
BC179 .40 
BC318 .22 
BC319 .22 
BC320 .22 
BC182B .20 
BC286 .16 
BC287 .16 
BC327 .30 
BC337 .30 
BC338 .30 
BC547 .19 
BC548 .19 
BC549 .19 
BC549C .20 
BC557 .20 
BC558 .20 
BC559 .20 
BC639 .40 
BC640 .40 
BCY71 .69 
8D131 .65 
BD139 .59 
BD140 .59 
BD262 1.20 
80263 1.20 
130647 1.90 
BD648 1.90 
B0V64B 3.19 
BDV65B 3.19 
BF115 .65 
BF338 .90 
BFW10 1.40 
8FX84 .82 
BFY50 .85 
BFY51 .85 
BFY90 1.50 
BU126 3.90 
BUX80 9.95 
MJ802 4.20 
MJ2955 .90 
MJ4502 4.20 
MJE340 1.30 
MJE2955 1.50 
MPF102 .60 
MPS3565 .18 
MPS3538 .18 
MPSA05 .30 
MPSA06 .30 
MPSA12 .50 
MPSA14 .45 
MPSA55 .30 
MPSA92 .40 
MPSA93 .55 
PN3564 .24 
PN3565 .18 
PN3566 .18 
PN3567 .18 
PN3568 .18 
PN3569 .18 
PN3638 .18 
PN3638A .22 
PN3641 .20 
PN3642 .20 
PN3643 .20 
PN3644 .22 
PN3645 .22 
PN3646 .22 
PN3693 .29 
PN3694 .29 
PN4121 .35 
PN4248 .22 
PN4250 .29 
PN4355 .29 
TIP31A .65 
TIP31C 85 
TIP32C .85 
TIP2955 1.60 
TIP3055 1.00 
TT800 1.20 
TT801 1.20 
2N697 .60 
2N918 .65 
2N2102 .82 
2N2219 .50 
2N2219A .65 
2N2222A .35 
2N2368 .25 
2N2484 .55 

2N2646 1.00 
2N2647 1.20 
2N2904 .50 
2N2905 .50 
2N2905A .50 
2N2906A .50 
2N2907 .50 
2N2907A .50 
2N3053 .55 
2N3054 .90 
2N3055 .75 
2N3107 1.20 
2N3300 .85 
2N3302 .60 
2N3638 .55 
2N3638A .59 
2N3642 .59 
2N3702 .20 
2N3703 .30 
2N3704 .30 
2N3740 1.60 
2N3819 .40 
2N3904 .25 
2N3906 .20 
2N4030 1.00 
2N4032 .80 
2N4033 1.00 
2N4036 1.20 
2N4037 1.30 
2N4231 1.20 
2194234 2.10 
2N4235 1.70 
2N4238 1.90 
2N4401 .20 
2N4403 .20 
2N5086 .25 
2N5087 .25 
2N5088 .30 
2N5089 .25 
2N5210 .50 

-2N5458 .50 
2N5459 .55 
2N5461 .90 
2N5462 .90 
2N5485 .65 
2N5871 1.70 
2N5872 2.25 
2N5873 1.70 
2N5874 1.85 
2N6027 1.00 
2N6124 1.20 

' 2N6126 1.30 
2N6129 1.40 
2N6130 1.30 
2N6132 1.60 
2N6134 1.70 
3N140 1.70 
3N201 1.60 
3N210 1.70 
40673 1.40 
DIODES 
AAY30 .40 
BA244 .22 
BP104 2.80 
BYX71 1.20 
HP5082 
2800 2.50 
0A47 .40 
0A90 .20 
0A91 .20 
0A636 .70 
P600G .90 
1N3493 1.70 
1N3493R 1.70 
1N4001 .O8 
1N4002 .10 
1N4004 .10 
1N4007 .20 
1N4148 .06 
1N5404 .40 
1N5408 .80 
BRID. RECT. 
400V,1A 1.50 
400V6A 3.60 
200V11/2A .75 
100V 2A .95 
100V35A 3.40 
VOLT. REG. 
309K 1.90 
317T 2.90 
317K 2.90 
323K 8.95 
723 .55 
7805 1.00 
7805K 2.10 
7812 1.00 
7812K 2.40 
7815 1.00 
7818 1.00 
7824 1.00 
78H05 7.50 
78H12 7.50 
78HG 7.95 

78P05 8.00 
78L05 .40 
78L09 .40 
78L12 .40 
78L15 .40 
78L18 .40 
78L24 .40 
78CB 2.40 
7905 1.85 
7905K 2.95 
7906 1.85 
7908 1.85 
7912 1.85 
7912K 2.95 
7915 1.85 
7918 1.85 
7924 1.85 
79HG 10.80 
79L03 .95 
79L05 .95 
79L12 .95 
79L15 .95 
79L18 .95 
79L24 .95 
78MGT2C 1.80 
79MGT2C 1.80 

LINEAR 
301 .40 
307 .70 
308 1.20 
310 2.60 
311 .70 
318 3.20 
324 1.00 
339 .90 
358 .70 
377 2.70 
378 420 
379S 6.90 
380-8 1.50 
3801914 1.50 
381 2.30 
381AN 3.96 
382 2.00 
388 1.38 
555 .35 
556 1.20 
565CH 3.30 
566 3.10 
567CH 3.00 
709 .80 
710 .80 
711 .80 
741 .30 
747 1.00 
748 .60 
771 .50 
1458 .60 
1558 1.90 
2917 3.20 
3089 4.20 
3914 4.50 
7392 3.30 
CA3046 1.65 
CA3086 .65 
CA3130 1.50 
CA3140 1.50 
CA3302 .70 
CA3401 .80 
MC1494L 6.65 
OM350 7.90 
RC4136 1.45 
PROMS 
93448 10.50 
2708 12.00 
INTERFACE 
1488 1.00 
9368 2.30 
8T24 2.20 
RAMS 
2102A-4 1.90 
2114-N 6.50 
2114-3 8.00 
2102 1.60 
74LS 
74LS00 .30 
74LS01 .30 
74LS02 .30 
74LS03 .30 
74LSO4 .30 
74LS05 .30 
74LS08 .30 
74LS09 .30 
74LS10 .30 
74LS11 .35 
74LS12 .30 
74LS14 .80 
74LS15 .75 
74LS16 .60 
74LS20 .30 
74LS21 .35 
74LS27 .30 

74LS28 .35 
74LS30 .30 
74LS32 .30 
74LS37 .40 
74LS38 .40 
74LS40 .30 
74LS42 .45 
74LS73 .60 
741S74 .40 
74LS75 .50 
74LS78 .65 
74LS85 1.40 
74LS86 .60 
74LS90 .60 
74LS92 1.00 
74LS93 .85 
74LS95 1.00 
74LS107 .65 
74LS109 .50 
74LS113 .50 
74LS114 .55 
74LS125 .70 
74LS133 .30 
74LS138 1.10 
74LS151 1.00 
74LS157 .75 
74LS160 .70 
74LS163 .80 
74LS164 1.40 
74LS165 1.40 
74LS169 1.90 
74LS174 .65 
74LS175 .90 
74LS190 1.60 
74LS191 1.30 
74LS192 1.15 
74LS193 1.00 
74LS194 1.20 
74LS195 1.00 
74LS196 1.60 
74LS197 1.60 
74LS221 1.50 
74LS247 1.95 
74LS251 .85 
74LS253 .85 
74LS257 .75 
74LS259 2.20 
74LS279 .70 
74LS290 1.30 
74LS365 .80 
74LS366 .80 
74LS367 .90 
74LS368 .65 
7400 TTL 
7400 .30 
7401 .30 
7402 .30 
7403 .30 
7404 .30 
7405 .30 
7406 .60 
7407 .45 
7408 .30 
7409 .30 
7410 .30 
7413 .55 
7414 .60 
7416 .60 
7417 .65 
7420 .30 
7421 .30 
7422 .35 
7426 .40 
7427 .40 
7430 .30 
7432 .30 
7437 .40 
7438 .40 
7439 .50 
7440 .30 
7442 .80 
7447 1.10 
7448 1.10 
7450 .30 
7451 .30 
7453 .30 
7454 .30 
7460 .30 
7470 .50 
7472 .55 
7473 .55 
7474 .35 
7475 .45 
7476 .40 
7480 1.00 
7483 1.40 
7486 .55 
7489 2.90 
7490 .40 
7491 1.00 
7492 .80 
7493 .50 
7494 1.15 
7495 1.00 
7496 1.10 
74100 2.00 
74107 .70 
74121 .70 

74123 .85 
74132 1.30 
74145 1.50 
74150 1.50 
74151 1.40 
74153 1.40 
74154 1.40 
74157 1.40 
74160 1.70 
74165 1.70 
74172 1.40 
74173 2.60 
74175 1.20 
74180 1.50 
74188 3.00 
74192 1.80 
74193 1.80 
74367 .90 
CMOS 
4000 .30 
4001 .38 
4002 .40 
4007 .30 
4008 1.20 
4011 .38 
4012 .30 
4013 .65 
4014 1.40 
4015 1.20 
4016 .60 
4017 1.30 
4018 1.30 
4020 1.40 
4021 1.30 
4022 1.30 
4023 .30 
4024 1.00 
4025 .30 
4027 .70 
4028 1.00 
4029 1.60 
4035 1.20 
4040 1.40 
4042 1.20 
4043 1.00 
4044 1.00 
4046 2.20 
4049 .70 
4050 .75 
4051 1.20 
4052 1.20 
4053 1.20 
4060 1.50 
4066 .90 
4068 .45 
4069 .30 
4070 .30 
4071 .30 
4072 .30 
4076 1.75 
4077 .30 
4078 .60 
4081 .30 
4082 .30 
4093 .70 
4441 .95 
4502 ' 1.40 
4506 .70 
4510 1.50 
4511 1.30 
4518 1.80 
4520 1.40 
4528 1.40 
4553 6.90 
4555 1.00 
4581 3.50 
4582 1.40 
4584 1.00 
40014 .90 
40097 1.00 
40098 1.20 
74CO2 .35 
74C04 .35 
74C08 .35 
74C10 .35 
74C20 .35 
74C48 2.50 
74C73 1.10 
74C76 .95 
74C90 1.40 
74C93 1.40 
74C175 1.70 
74C192 1.90 
74C193 2.70 

DISPLAYS 
FN0357 1.40 
FND500 1.40 
0L747 3.50 
OPTO COUPLER 
MCT2 .75 
SCR's 
C103YY .80 
C106Y .65 
C106D .90 
C106E .70 
C1220 1.30 
S4015L 1.90 
S2025H 3.75 

TRIACS 
SC141D 
04015L5 
BT139 

1.30 
2.80 
2.80 

TRIGGER 
DIODES 
ST2 .55 
ST4 .80 

LED's 
RED .18 
GREEN .30 
YELLOW .30 
CLEAR .25 
TIL209 .18 
FRD(11) 2.30 
SEL102S .30 
SEL103S .30 
SEL302E .40 
SEL303E .40 
SKNR 1.20 
SKNG 1.70 
SKNY 1.80 
SEL351 1.10 
LD271A .80 

ZENERS 
h WATT .19 
1 WATT .30 
214 WATT .65 
5 WATT 120 
MICROS 
6800P 11.50 
6821 6.50 
6850 6.50. 
TMS1000 7.95 
TANTALUM 
35v 
u1 -u68 .25 
1u -í0u .30 
15uF .55 
22uF .74 
10uF/25V .25 
16V 
4u7 .20 
22uF .30 
47uF 1.30 
6.3V 
47uF .40 
100uF 1.10 

CERAMICS 
1P -u0í .06 
.0056uF .10 
.0068uF .12 
.0082uF .20 
.047uF .08 
.1uF .12 
.22uF .22 
.47uF 25 
GREENCAPS 
100V 
.001uF to 
.027uF .10 
.033uF to 
.056uF .12 
.068uF to 
.1uF .16 
.12uF to 
.22uF .30 
250V 
.27uF .30 
.33uF .34 
.39uF .48 
.47uF .50 
.56uF to 
.82uF .60 
1uF to 
1.5uF 1.00 
1.8uF 1.20 
2.2uF 1.40 
3.3uF 2.10 
4.7uF 3.50 
630V 
.001uF to 
.0082uF 20 
.01uF to 
.015uF .25 
.022uF to 
.033uF .30 
.047uF to 
.1uF .40 
.22uF .60 
.33uF .80 
,47uF .85 

TRIM CAP 
-5.5pí .30 
-22pí .40 
-40pí .40 
-65pf .30 

ELECTRO. RT. 
16V 
33u1 .15 
330uí .40 
25V 
100uí .25 
330uí .45 

2500uf 1.00 
50V 
2500u1 2.15 
63V 
10uí .16 
47uí .30 
100uí .40 
220uí .65 
470u1 .75 
1000uf 1.65 

RB. (PCB) 
6.3V 
470uf .20 
1000uf .30 
10V 
4,7u1 .10 
100uf .10 
16V 
10u1 .08 
22uf .10 
33/47uf .10 
100uf .15 
220uf .20 
330uf 20 
470u1 .25 
640uf .45 
1000uf .40 
2500uf .65 
25V 
2u2/3u3 .10 
4u7/10u .10 
25u/33u .12 
47u1 .13 
100uf .15 
220uf .20 
330uf .25 
470uf .35 
1000uf .50 
2200uf .90 
35V 
2u2/3u3 .10 
10uf .15 
100u1 20 
220uf .30 
1000uf .70 
2000uí .90 
2200uf 1.10 
50V 
0.47ut .08 
1u/2u2 .08 
3.3uf .15 
4.7uf .15 
10u1 .15 
22u/33u 20 
47u/100u .20 
220uf .50 
470uf .60 
63V 
0.47uf .10 
1u/2u2 .10 
3u3/4u7 .10 
10u/25u .15 
47uf .20 
100uf .25 
220uf .40 
330uf .45 
470uf .80 
160V 
2.2uf .20 
10ui .30 
22u1 .50 
250V 
2.2uf .25 
350V 
1uf .20 

CAN TYPE 
35V 
2500u1 1.60 
2500uí 1.95 
40V 
5600u1 2.40 
50V 
6800uí 5.20 
63V 
2500uí 3.25 
75V 
3300u1 5.90 
BIPOLAR 50V 
1u/2u2 .25 
3u3/4u7 .30 
6.8uí .30 
10/22uí .40 
33uí .50 
47uí .69 
100uí .80 
POLYSTYRENE 
125V 
10pí to 
680pí .45 
1000pí to 
10,000p .55 

RESISTORS 
.33W .03 
1 W .07 
5W W/W .30 
.4W 2p.c. .10 

MINIATURE 
TRIMPOTS 
100 to 
1M OHM 20 

MINIATURE 
MULTITURN 
10 to 
2M OHM 1.45 
POTE NTIO MET. 
SINGLE .70 
DUAL 1.60 
+ switch 1.80 
SLIDER 1.10 
CER MET 
TRIMPOT 
100 to 
1M OHM .52 
FUSEHOLDERS 
3AG 
502 .99 
504 (box) .58 
830 line .28 
PCB CUPS .06 
2AG 
506 .75 
FUSES 
3AG 
25-.75A 20 
1 -SA .15 
2AG 
.25-.5A .30 
.63-4A .20 
WINDING 
WIRE (B&S) 
16,23 2.00 ' 

21.29 3.60 
36,37 3.60 
38,39 3.60 
40 3.60 
22 3.80 
26 3.90 
20,24 4.50 
28 4.90 
18,30 6.50 
31,32 6.60 
33,34 6.60 
IC SOCKETS 
8 pin 20 
14 pin .25 
16 pin .28 
18 pin .65 
24 pin .80 
8 W/W .33 
16 W/W .90 
EDGE CONN. 
8 WAY 1.10 
16 WAY 1.85 
24 WAY 2.95 
32 WAY 3.80 
AUDIO MOD. 
SI.1010 10.80 
SI -1020 21.90 
SI -1030 27.75 
SI -1050 42.38 
HY5 33.00 
HY50 42.00 
HY120 95.00 
HY200 133.00 
HY400 188.00 
JOSTY KITS 
as per JOSTY 
adverts. 
CABLE TIES 
31/2 inch .06 
51 Inch .07 
SWITCHES 
CAK 
' 7101 1.40 
7201 1.90 
7301 2.95 
7401 3.75 
7201L40 2.15 
7203 2.30 
7301R 2.45 
8531 1.06 
SB4011 1.52 
L40 paddle .12 
LORLIN ROT. 
ADJ. STOP 
1P12W, 2p6W, 
3P4W, 4P3W 
all 1.95 
THERMISTERS 
15,47,150, 
470,1 K,4 K 7 

33K OHM .50 
47K OHM .55 
PLUS 
Computer grade 
electros. 
Polypropolene 
capacitors. 
Car radio 
suppressors. 
CB accessories 
etc, etc, 
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Digital recording Oct .... 110 
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Valve Amplifier to rival solid state Aug .... 116 
What is equalisation - Wally Parsons Mar .... 17 
What's this 'ear? -Dr. R.A. Henson, UK May ... 35 

COMPUTERS 
Beginners' Buying Guide - personal computers 
and microprocessors -Phil Cohen June ... 129 
CLIP - cellular logic image processing - Dr. M. Duff July .... 109 
Central Data 64K RAM Board - review - Les Bell Oct .... 153 

Commodore PET May ... 73 
Computer counting systems - Phil Cohen June ... 138 
Computer programming in BASIC - review 
-Les Bell Oct .... 169 
Computer show Feb .... 66 
Computing glossary June ... 146 
Enterprise programmable - review Mar .... 13 
HP -41C per onal calculating system - Les Bell Nov .... 87 
Introducing BASIC - Les Bell July .... 135 
JBUG Bug debugged - David Craig Nov .... 83 
A look at the Exidy Sorcerer - Phil Cohen April ... 61 
Memories - personal computers & 
microprocessors June ... 142 
Microcomputer - Les Bell Oct .... 164 
Microprocessor -based universal controller 
- Phil Cohen July .... 101 
Practital microcomputer programming: the Z80 

reviewed by Dr. T. Hendtlass Aug .... 148 
Texas Instruments' Uni Module TM 990-189 
- a review - J. Scott Aug .... 152 
Simple -Dr. T. Hendtlass of RMIT Jan .... 53 

DATA SHEETS 
BFXX-35 power FETS Oct .... 90 
G4000 and G4001 July .... 220 
ICM7216A/B/C/D, Intersil Nov .... 64 
MCM6810A, Motorola Jan .... 84 
NE558, Quad Timer June ... 102 
Op amp survey Aug .... 156 
RPY86 infrared detector Sept ... 72 
uA78MG, 4 -Terminal Adjustable Voltage 
Regulator May ... 78 

ELECTRONICS TECHNIQUES 
Assembling coax plugs July .... 145 
An automatic audioequaliser system 
- R.J. Carpenter Oct .. . 158 
Beginners guide to project construction Dec .... 36 
Class distinction and amplifiers - Roger Harrison July .... 35 
Constructing a 'Quad' antenna Aug .... 33 
Electronics in model railways Mar .... 26 
Fluorescent displays replace VU meters May ... 17 
Gain control - part 1 - Tim Orr Jan .... 46 
Gain control - part 2 - Tim Orr Feb .... 31 
Lab notes (the ETI-111 P/S revisited) Oct .... 69 
Lab notes (plug packs) Nov .... 50 
Lab notes (Wien Bridge Osc.) Dec .... 78 
Power supplies - Tim Orr Mar .... 47 
State-of-the-art Transceiver - Marvin Hobbs April ... 30 
Versatile antenna tuner covering 1.5 MHz to7MHz 
- Roger Harrison Sept ... 56 
Wideband Antenna Baluns - Roger Harrison April ... 70 

GENERAL 
Artificial Intelligence - M.C. Fairhurst Sept ... 97 
Australia's 4th CES - Collyn Rivers Sept ... 140 
Beginners' Buying Guide - personal computers 
and microprocessors - Phil Cohen June ... 129 
Beginners' guide to project construction Dec .... 36 
Beryllium Oct .... 34 
Biofeedback - Tom Benjamin Sept ... 28 
CLIP - Cellular Logic Image Processing 
- Dr. M. Duff July .... 109 
Communicating with other worlds - Brian Dance Feb .... 11 
Electronics and the boating boom - Les Bell Oct .... 24 
Fibre optic data link breakthrough 
- Prof. D. Davies and Dr. B. Clushaw,UK May ... 26 
Fourth Australian Consumer Electronics 
Show Guide July .... 199 
Heliostat Solar Power Station begins tests June ... 55 
Index 1977 and 1978 April ... 52 
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Introduction to medium wave DXing May ... 85 
Inventions of Sir Joseph Swan - C.L. Bolz Nov .... 25 
January's great tropospheric opening 
- Roger Harrison June ... 118 
Japanese satellite to watch over our weather 
- Brian Dance June ... 25 
Jupiter encounter - Brian Dance June ... 51 

Kirlian effect - Dr. Peter Sydenham July ..... 51 
Las Vegas Eletronics Show report Mar .... 32 
Looking at loudspeakers June ... 37 
Naystar navigation - Brian Dance Sept ... 16 
Night time transequatorial propagation at VHF 
- Roger Harrison July .... 155 
Optical fibre 'light pipes' - Brian Dance Aug .... 16 
Project Daedalus - Phil Cohen Nov .... 17 
RF breakthrough - causes and cures Aug .... 125 
Remarkable electronic translator May ... 29 
Shortwave DX listening - part 1 - Bob Padula Aug .... 25 
Shortwave DX listening - part 2 - Bob Padula Sept ... 76 
Solar cells Dec .... 28 
Solar power via satellite - Brian Dance April ... 11 

Spacelab - Brian Dance Oct .... 16 
State-of-the-art Transceiver - Marvin Hobbs April ... 30 
The Ubiquitous Oscilloscope 
- Les Bell and Roger Harrison Dec .... 17 
Use a scope June ... 152 
Utility DXing - Steve Thurlow, ARDXC Jan .... 89 
Venus probe - first results - Brian Dance May ... 21 
Video cassette recorders April ... 22 
Video cassette recorders - Les Bell Nov .... 135 
Windmills in the air - alternate energy sources Nov .... 73 
What's this 'ear? -Dr. R.A. Henson, UK May ... 35 
Writing for ETI Jan .... 31 

PRODUCT TESTS 
AIWA mini components system - Louis Challis Dec .... 138 
Accuphase E303 Aug.... 96 
Advent loudspeaker Dec.... 164 
Altec Model 15 studio monitor Nov .... 126 
The Atlas '110' Combo Aug .... 74 
Audio Pro B2-50 Sub -Woofer system Oct .... 118 
Audio Reflex ARA 665 stereo amp Oct .... 126 
BIC T-2 dual -speed cassette deck June ... 172 
Calcumeter 4100 - review Sept ... 68 
Central Data 64K RAM Board - review - Les Bell Oct .... 153 
Commodore PET May ... 73 
Dick Smith model A-3500 stereo cassette deck Sept ... 124 
Electrophone AM CB Rigs - CB510 and CB530 
- Roger Harrison June ... 113 
Enterprise Programmable Mar .... 13 
FT -7 amateur mobile transceiver - Roger Harrison . April ... 86 
FT -901 DM transceiver - Roger Harrison May ... 81 
HP -41C personal calculating system - Les Bell Nov .... 87 
IC -701 Aug.... 82 
Look at the Exidy Sorcerer -Phil Cohen April ... 61 
McKay Dymek DR22 'all wave' receiver Aug .... 86 
Maruni HV-3000R Headphones July .... 169 
Microprocessor -based Universal Controller 
Phil Cohen July .... 101 
Nakamichi582 - stereocassette deck July .... 30 
Nakamichi 680 Sept ... 110 
Pioneer CT -F650 Dec .... 128 
Pioneer CT -F900 stereo cassette deck June ... 166 
Pioneer PL560 full auto turntable June ... 158 
RTR DR -1 speaker system Nov .... 144 
STD 305M turntable with Hadcock GH228 arm July .... 182 
SX-100 VHF/UHF scanning receiver 
- Roger Harrison Nov .... 108 
Sansui AU -417 stereo amp Nov .... 118 
Sanyo TP929 direct -drive turntable Aug .... 108 
Sirius System 1400 Loudspeaker enclosure Dec .... 170 
Sound Concepts' SD55OR - electronic reverberation 
system - David Tilbrook July .... 164 

Standard C6500 receiver - review June ... 122 
Texas Instruments' Uni Module, TM 990-189 
- a review - J. Scott Aug .... 152 
Thorens TD105 belt -drive turntable Sept ... 118 
Toshiba's ADRES cassette deck - PC X6AD June ... 152 
Valve amplifier to rival solid state Aug .... 116 
Yaesu FRG 7000 Feb .... 71 

PROJECTS 
141 .. Logic Trigger Jan .... 37 
142.. DC power supply Feb .... 42 
143 .. Curve tracer Jan .... 43 
144 .. Expanded scale RMS voltmeter June ... 65 
146.. The 'Mainsmaster' - J. Scott Nov .... 45 
148 .. Versatile logic test probe - Dr. P.M. Kelly July .... 71 

150 .. Simple analogue x frequency meter 
features linear scale - Phil Wait Dec .... 43 

249 .. Combination lock April ... 34 
252 .. The 'Passionmeter' - Phil Cohen Aug .... 60 
253.. Electronic 'Grenade' - J. Scott May ... 63 
254 .. Novel egg timer - J. Scott June ... 73 
260 .. This Lamp 'Flasher' is simple Dec .... 58 
261 .. An electronic fog horn Dec .... 60 
262 .. A simple intercom Dec .... 62 
263.. A simple egg timer Dec .... 56 
266-7 ..Two crystal sets to build Dec .... 52 
270 .. A solar -powered 'Reflex' Receiver Dec .... 48 
320 .. Battery condition indicator - J. Scott April ... 44 
451 .. A Hum Filter for hi-fi systems 

- David Tilbrook July .... 76 
470 .. Simple 60W low distortion amplifier module 

- Phil Wait & Trevor Marshall May ... 45 
471 .. High performance stereo preamp control 

unit - Phil Wait June ... 56 
472 .. The "Series 4000" stereo amplifier 

- Trevor Marshall & Phil Wait July .... 60 
473 .. Series 4000 Moving -Coil Cartridge 

Preamplifier - David Tilbrook Oct .... 40 
491 .. Simple graphic equaliser Mar .... 68 
557 .. Reaction Timer Feb .... 61 
558.. Masthead strobe Feb .... 37 
559.. Cable tester Mar .... 59 
573 .. A universal process timer - Phil Wait Oct .... 55 
574 .. Disco strobe light - Phil Wait Sept ... 43 
575 .. Portable fluorescent 'light wand' 

- J. Scott & E. Mills Aug .... 55 
576 .. Electromyogram for biofeedback use 

- David Tilbrook Sept ... 35 
576 .. Electromyogram - part 2 - David Tilbrook . Oct .... 62 
577 .. A general purpose, dual 12 V supply 

- David Tilbrook Oct .... 49 
594 .. Development timer - Phil Cohen April ... 39 
595 .. Aquarium lamp controller May ... 52 
606 .. An electronic 'tuning fork' Nov .... 38 
642.. 16K S-100 RAM Card Feb .... 53 
643.. Universal software -controlled EPROM 

programmer - Wayne Wilson Dec .... 69 
651 .. Binary to Hex Number Converter 

- David Tilbrook June ... 79 
680 .. A Z80 -based central processing unit using 

the S-100 bus system - David Griffiths Nov .... 30 
720.. 144 MHz VMOS power amplifier 

- Roger Harrison & Phil Wait Jan .... 71 

721 .. Aircraft band converter Mar .... 39 
722 .. Simple antenna for our aircraft 

band converter May ... 60 
724 .. Microwave Oven Leak Detector - J. Scott . July .... 67 
725.. Simple SSB Generator - J.R. Hey Aug .... 48 
730 .. Get going on radioteletype - Tom Moffat Aug .... 40 
731 .. Get going on radioteletype - Tom Moffat Sept ... 50 
813 .. Race track game Jan .... 79 
814.. The 'Dinky -Die' - J. Scott Aug .... 30 
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Just some of the books from the biggest range of radio and electronics 
books in Australia. I1 the book you require Is not listed below, It can be 
ordered from us. 

NEW - NEW - NEW Latest editions of some of the most 
popular books on the subject: 

Radio Amateur Callbook - U.S. Ustings 1980 $23.00 
Foreign Radio Amateur Callbook - DX Ustings 1980 521.60 
Basic Computer Games - Microcomputer Edn. (David H. Ahl, ed.) $11.75 
More Basic Computer Games (David H. AM) $11.75 
ARAL Handbook 1980 (order now available) 514.95 
World Radio and TV Handbook (now available 1980 edition) $16.95 
R.S.G.B. Handbook - Volume 1 $21.95 
R.S.G.B. Handbook - Volume 2 $18.90 
R.S.G.B. Test Equipment for the Radio Amateur 519.55 
The World in My Ears (Cushen) $13.35 
Radio Handbook - 21st Edition (New edition) (William Orr) $26.50 

ADAM OSBORNE BOOKS: 
An Introduction to Microcomputers - Volume 0 - 

The Beginner's Book $11.50 
An Introduction to Microcomputers - Volume 1 - 

Basic Concepts $13.50 
An Introduction to Microcomputers - Volume 2 - 

Some Real Microprocessors $29.00 
An introduction to Microcomputers - Volume 3 - 

Some Real Support Devices $19.00 
Some Common Basic Programs $17.50 
Accounts Payable and Accounts Receivable $18.60 
Payroll with Cost Accounting in Basic $18.60 
General Ledger $24.50 
Z80 Assembly Language Programming $13.50 
Z80 Programming for Logic Design 513.50 
8080A/8085 Assembly Language Programming $13.50 
6800 Programming for Logic Design 513.50 
6800 Assembly Language Programming$13.50 
8080 Programming for Logic Design $13.50 
6502 Assembly Language Programming $13.50 

AMERICAN RADIO RELAY LEAGUE PUBLICATIONS: 
All New A.R.R.L. Code Kit $14.50 
Hints and Kinks for the Radio Amateur $7.20 
The Radio Amateur's VHF Manual $7.20 
A.R.R.L. Antenna Handbook 58.80 
Understanding Amateur Radio $8.80 
The Radio Amateur's License Manual $7.20 
A Course In Radio Fundamentals $7.20 
Specialized Communications Techniques for the Radio Amateur $7.20 
FM 6 Repeater for the Radio Amateur $12.80 
Single Sideband for the Radio Amateur 57.20 
Ham Radio Operating Guide ' $7.20 
Electronics Data Book S7.20 
Solid State Design for the Radio Amateur $12.80 
Learning to Work with Integrated Circuits $4.00 
Getting to Know Oscar from the Ground Up $6.20 

MICROCOMPUTERS/MICROPROCESSORS BOOKS: 
Microprocessors/Microprogramming Handbook (Brice Ward) $9.80 
Basic Microprocessors and the 6800 (Ron Bishop) $16.00 
Programming Microprocessors (M.W. McMurray) $9.25 
M6800 Microprocessor Applications Manual (Motorola) 512.50 
Microcomputer Primer Wade & Pardee) $10.75 
How to Buy and Use Minicomputers and Microcomputers (W. Barden, Jr.) $13.50 
6502 Appileatlons Book (Zaks) $17.80 
Programming the 6502 (Zaks) 517.00 
Z80 Microcomputer Handbook (Barden) $11.95 
Programming the Z80 (Zaks) 518.49 
Microcomputers for Business Applications (Barden) $11.95 
Getting Acquainted with Microcomputers Lou Frenzel $11.95 
Understanding Microcomputers and Small Computer Systems 

'Scelbi Publication) $15.40 
Scelbi "8080" Software Gourmet Guide 6 Cookbook a $10.00 

OTHER TITLES: 
IC OP -AMP Cookbook (Walter C. Jung) $17.50 
IC Converter Cookbook (Walter C. Jung) $18.95 
TT1. Cookbook (Lancaster) 512.95 
TV Typewriter Cookbook (Lancaster) $13.50 
CMOS Cookbook (Lancaster) 1st Edition 1977 $14.25 
Active Filter Cookbook (Lancaster) 519.95 
IC Timer Cookbook (Jung) $13.50 
The Cheap Video Cookbook (Lancaster) $7.95 
VHF Handbook for Radio Amateurs (Brier 6 Orr) $9.40 
Beam Antenna Handbook - New 5th Edition 

(William I. Orr & Stuart D. Cowan) 57.80 
Single Low Cost Wire Antennas for Radio Amateurs (Orr & Cowan) $9.40 
All About Cubical Ouad Antennas (Orr 6 Cowan) 57.00 
Electronics Pocket Book - 3rd Edition (P.J. McGoldrick) $10.50 
Transistor Substitution Handbook - No. 17 (Sams) $7.95 
Audio Equipment Tests (Gordon J. King) $18.50 

For mail orders please add: $1.40 Local $1.75 Interstate 

McGILL'S AUTHORISED NEWSAGENCY PTY. LTD. 
187 Elizabeth Street, Melbourne. Phone: 60-1475-6-7 

Prices Subject to Alteration 

Index 1979 
Notes & Errata 
Simple Interpreter, January 1979 
The source listing in the centre of the article did not reproduce very well 
and can be difficult to follow. The major problem is that the 3E byte at 
01 BD has printed as 3F which causes the 'yes/no' jump logic always to 
act as 'no' jump logic. 

On page 61, column one, line 13, should read as '... j, k, q, x, and z 
occur rarely'. . 

142: High current power supply, February 
The wrong gauge wire was shown for coil L2. The correct gauge is 1.6 
mm. 

557: Reaction timer, February 
The circuit diagram shows the O and 5 outputs of IC6 crossed over. 

Pin 12 is the Q output while pin 13 is the Q output. Also, the parts list 
shows IC4 as a 4513 when it should be a 4018. 

642: 16K RAM card, February 
The inputs to IC38c on the circuit diagram should come from the BLOCK 
1 to 4 lines rather than the CS 0 to 3 lines as shown. Two IC43s were 
accidentally shown. The lower of the two is the real IC43. The IC above 
and to the left of this is IC44, a 74LS154. In the list of ICs at the top of the 
diagram, IC45 should be shown as 74LS175. 

491: Simple graphic equaliser, March 
A very important resistor was left off the circuit and overlay in this project -A 15.7 k resistor, made from an 18k and 120k in parallel, connects 
between the output of the gain pot and the input (pin 2) of IC6. The circuit 
will not work without it. 

249: Combination lock, April 
First of all, scrap Table 1 and the associated copy above it. Secondly, 
have faith in the 'How it Works', for it is correct. 

The connections to SW1 and SW2 on the circuit are incorrect. Pin 8 of 
SW1 goes to C(R8). Pin 1 of SW2 goes to D(D2). Pin 4 of SW2 goes to E 
(C8, R9 and gate of SCR3). Pin 11 of SW2 goes to F (C6, R6 and gate of 
SCR2). Note that H on the overlay is point K on the circuit. 

Overall, dialling the sequential code on SW1 and SW2 should 
connect, in sequence, B - D, then A - F, then C - E. Work out your code 
appropriately. 

470: 60W low TID module, May 
The earth rail onto the amplifier must be returned to the 0 volt 
connection on the power supply. Although it is obvious to most people it 
was not indicated on the circuit for the 470 module, but was shown on 
the wiring diagram for the Series 4000 amplifier system in the June 
issue. 

471: Series 4000 preamp, June 
The loudness control produces 8 dB boost at 150 Hz and 10 kHz, rather 
than at 15 kHz and 10 kHz as the article stated (gremlins again ...). Also, 
in the circuit diagram the function LEDs are shown the wrong way round 
with respect to the switch, as in the LED power supply with respect to the 
overlay. The overlay is correct and should be followed, but either 
connection will work. In the parts list the resistors R118 and R119 have 
been omitted. They are both 15k, 1/2 W, 5%. 

148: Versatile logic probe, July 
Some readers have reported trouble with this project, apparently 
caused by the large spread in parameters of some 4049 ICs. Try chips 
of a different manufacture, is the advice we have received. Also, 
buffered 4049s or even 4009s may be used, but to get correct operation 
over the range of supply voltage from 5V to 15V, resistors R2 and R3 
should be changed to a value of 1M each. 

814: Dinky Die, August 
Capacitor C2 is shown with the wrong polarity on both the circuit and the 
overlay. Also, Cl and C2 are incorrectly listed in the parts list. Cl is a 
10uF tantalum, C2 is a 33uF tantalum. 

731: RTTY modulator, September 
If the tone oscillator doesn't oscillate, try placing a 22n capacitor from 
the emitter of 04 to common. Note that stability of the oscillator is greatly 
improved if you use silver mica or styroseal capacitors or C5, C6 and C7 
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PRECISION 

FANSr 
a 

COMPUTERS 

ELECTRONIC SYSTEMS 

DATA PROCESSORS 

PHOTO COPIERS 

INSTRUMENTATION 

YOUR SPECIAL EQUIPMENT 

FOR 

.a' 

Range of application: Fans for cooling, ventilation and 
de -aeration of electrical and electronic units and systems 
such as electronic data processing systems with all external 
units needed, automatic booking machines, business 
machines, measuring instruments, appliances of wireless 
engineering, photo copying equipment, acoustic 
instruments, high frequency generators, clean air cabins, lift 
cages, welding equipment, motors and generators (additional 
ventilation). 

From your service oriented distributor: 

INSTANT COMPONENT SERVICE 
MARKETING DIVISION OF 

STC-CANNON COY. LONENTS 
248 Wickham Road, Moorabbin, Victoria 3189 

MELBOURNE 95-9566 SYDNEY 597-1444 
BRISBANE 44-6667 ADELAIDE 268-7088 

ELECTRONIC AGENCIES 
115-117 Parramatta Road, Concord 2137. Tel 747-6472. 

(Corner Parramatta Rd. 8 Lloyd George Ave.) 

BONANZA CLEARANCE SALE Is now on at Electronic Agencies. Real bargains at almost give-away 
prices - we are selling these hems at COST or BELOW COST in order to make room for new and 
exciting kits and products arriving in the near future. All clearance stock is only available till sold - 
all brand new and guaranteed. 

MASTHEAD AMPLIFIERS can be used with either 75 or 300 ohm sets. Consists of amplifier and 
power supply 24dB gain (transformer and cable not included - runs off 12V DC. See Dick Smith 
Catalogue L4200). 
WERE 539.00. SAVE 57.41. ONLY $31.59. 
SOAR DIGITAL MULTIMETERS. Model ME-521DX. Extremely popular. LED display with 31/2 digit 
positions. DC voltage: 2V, 20V, 200V, 1000V. AC voltage: 2V, 20V, 200V, 600V. AC/DC current: 
2mA, 20mA, 200mA. 1A. Resistance: 2K ohms, 20K ohms, 200K ohms. 2M ohms, 20M ohms. 
WERE $93.00. SAVE 524.00. ONLY $69.00. 
DIGITAL AUTO CLOCKS. Type EVIC LED1. 12V DC negative earth. Current drain 3mA with LED off, 
110mA with LED on. Dimensions 2.5"W x 2.75"0 x 1"H. Extremely small case. Digits 3" high. 
WERE 526.00. SAVE 510.00. ONLY $16.00: 
MIDLAND 1W 3 CHANNEL HANDHELD, 128 DC. Fitted with 27.240. Max. legal power, PAT Dept. 
approved (See Dick Smith Catalogue D1102). 
WERE 549.50. SAVE 510.00. ONLY 539.50. 
M-6672 TRANSFORMERS. Primary 240VAC, Tapped Secondary Voltages 15,17.5.20, 24, 27.5. 
30 at 1 Amp. (See Dick Smith Catalogue M6672). 
WERE 56.75. SAVE 51.69. ONLY 55.06. 

PLAYMASTER 12" 3 -WAY BOX KITS.Consists of a pair of beautifully made 75 litre speaker box 
cabinets with full constructional details. Less speakers and crossovers (See Dick Smith Catalogue 
C2622). 
WERE 5124.00 pair. SAVE 531.01. ONLY 592.99 pair. 
COLOUR ORGANS. Can be operated from almost any sound source and 240V AC (See Dick Smith 
Catalogue A4950). 
WERE $79.00. SAVE 510.00. ONLY 569.00. 
ASCII KEYBOARD ENCODER KITS. See Dick Smith Catalogue K3464. 
WERE 539.50. SAVE $5.92. ONLY 533.58. 
STEREO BOOSTER AMP KITS. Upgrade your car cassette player to 12.584 RMS per channel (See 
Dick Smith Catalogue K3493). 
WERE 529.50. SAVE $6.88. ONLY 522.62. 
POWER MICROPHONE WITH NOISE CANCELLING. Runs off 9V battery. Suits most CB's, eg 
Midland, Dick Smith (See Dick Smith Catalogue C1108). 
WERE 529.50. SAVE 511.31. ONLY 517.69. 
TRAVEL ALARM CLOCKS - MINIATURE. LCD readout, very small, only 65mm long x 32mm wide 
x 11.5mm high (See Dick Smith Catalogue 01042). 
WERE 529.00. SAVE 57.25. ONLY 521.75. 
STIRLING CYCLE ENGINES. Operates by heat from any source Including solar energy (See Dick 
Smith Catalogue X1500). 
WERE 549.00. SAVE 514.57. ONLY 534.43. 
ULTRA -MODERN BASE POWER MICROPHONES. Suit 600 ohm CB's. Wired for Midland and most 
CB's with 4 -pin plug (See Dick Smith Catalogue C1112). 
WERE 567.50. SAVE 513.10. ONLY 554.40. 
HI MOUND HAND KEYS. Best on market. Double ball pivot rollers and adjusting springs (See Dick 
Smith Catalogue D7104). 
WERE 529.50. SAVE 55.90. ONLY 523.60. 

J0150 TVI FILTERS. For really bad TVI this is one of the best. Cut-off is around 30 MHz, 
attenuation around 50dB. Very low insertion loss. 
WERE 529.50. SAVE 515.00. ONLY 514.50. 
800V5 ALUMINIUM SHEETS. 13mm thick self-adhesive aluminium sheets with an ultra -violet 
sensitive surface emulsion. Red 8001, Black 8005 (See Dick Smith Catalogue H5692, H5694). 
WERE 56.00. SAVE 51.51. ONLY 54.49. 
TH-6P 6 -CHANNEL PUSH-BUTTON TELEPHONE -LIKE INTERCOMS. See Dick Smith Catalogue 
F1310. 
WERE 545.00. SAVE 510.00. ONLY 535.00 each. 

TH-12P 12 -CHANNEL PUSH-BUTTON TELEPHONE -LIKE INTERCOMS. See Dick Smith Catalogue 
F1320. 
WERE 555.00. SAVE 511.00. ONLY 544.00 each. 
TC-PR REMOTE INTERCOM UNITS.See Dick Smith Catalogue F1201. 
WERE $12.50. SAVE 53.00. ONLY 59.50 each. 
TD -1A D00RPHONES. See Dick Smith Catalogue F1200. 
WERE 512.50. SAVE $3.00. ONLY 59.50 each. 
TC-3 MASTER INTERCOMS. Can communicate with either TC-PR or TD -1A (3). See Dick Smith 
Catalogue F1230). 
WERE 535.00. SAVE 58.75. ONLY 526.25. 
TC-4M 5 -STATION MASTERS. Can be used with other TC-4M's or TD -IA's or TC-PR's or 
intermixed (See Dick Smith Catalogue F1240). 
WERE 545.00. SAVE 512.50. ONLY 532.50. 
METER CASES to suit Dick Smith Meter 01136. 
WERE 517.50. SAVE 56.62. ONLY 510.88. 
DICK SMITH TR DISCRIMINATOR TREASURE DETECTORS. Can compare ferrous and non-ferrous 
metals (See Dick Smith Catalogue 01065). 
WERE 5125.00. SAVE 541.76. ONLY 583.24. 
AC BRIDGES with SPOT OSCILLATOR. Ranges: Resistance (R) 0.1 ohms to 11.1M ohms, 
Inductance (L)1uH to 111H. Capacitance (C) 10pF to 1110uF, Turns Ratio (T) V10000 to 1 (See 
Dick Smith Catalogue 01420). 
WERE $79.50. SAVE $11.92. ONLY 567.58. 
MIDLAND MOBILE MARINE TRANSCEIVERS. Model 13-854, 6 channel. Fitted with 27.880, 
27.900, 27.910. Very good value. 
WERE $89.50. SAVE 521.92. ONLY 567.12. 
MICROPHONE MIXER and PRE -AMP. Feeds from 1 to 4 Hi -Impedance sources to a single 
Hi -Impedance output (See Dick Smith Catalogue F2272). 
WERE 514.95. SAVE 52.97. ONLY 511.98. 
ULTRA SONIC ALARMS. Covers distances to 15 feet. NC and NO sensor wiring provision. Auto 
turn-off and reset. Provision for external horn speaker. Battery or mains operated throdgh optional 
power pack (See Dick Smith Catalogue L5108). 
WERE 599.00. SAVE 524.75. ONLY 574.25. 
AIRCRAFT BAND RADIOS with AM. 110-136MHz plus AM. Listen to control tower talking to 
aircraft (See Dick Smith Catalogue 02836). 
WERE 521.50. SAVE $5.37. ONLY $16.13. 
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ith o tabes 
we've ° ched a new h. 

At Hitachi we aim for pure, distortion - 
free sound, not only in our Hi -Fi components 
but in the recording medium itself. Our 
UD-ER and UD-EX tapes prove it. We've 
literally reached a new high in recording 
superiority with these two tapes. The reason 
lies in the use of a unique surface coating 
developed by us. This EPITAXIAL coating is 
applied to the tape in one uniform appli- 
cation. It consists of gamma -hematite for high 
sensitivity in the low and niid frequency 
ranges, and cobalt -ferrite for the same 
characteristics in the high frequency ranges. 

UD-EX is a ferric oxide tape specially 
formulated for use with the tape selector 
switch in the chrome position (70 micro- 
second equalization and high-level bias). It 
offers the low noise advantages of chrome 
without the disadvantages. uo-Ex MOL/FrpEnnry 

Its performance Rbponse/oisrrcbum 

characteristics include e10 

extremely low modu- 0 

lation noise; an improve 10 

ment in sensitivity by 
2 dB or more over most 
chrome tape; and a 5 
dB signal-to-noise ratio 
improvement over ordi- 
nary premium tapes. 

UD-ER is a ferric 
oxide tape designed for 
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use with the tape selector switch in the nor- 
mal position (120 microsecond equalization 
and standard bias). 

It offers an unbe- 
lievably low harmonic 
distortion level. 

It also improves 
sensitivity by 2.5 dB 
over the entire fre- 
quency range when 
compared to con- 
ventional low noise 
tapes. 

The maximum 
output level is 
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improved by 5.5 dB. 
Both cassette tapes feature super precision 
shells to ensure outstanding head azimuth, 
accurate tracking position and the smooth- 
est possible tape travel without jamming. 

Our U.D-EX and UD-ER tapes 
are a real breakthrough in cassette record- 
ing. And like everything we make at 
Hitachi they are manufactured with 
uncompromising quality. Try our 
tapes now. Your sound equipment will 
reach a new high too. 

45> HITACHI 
With Hitachi tape there's no room 

for compromise. 
'ULTRA DYNAMIC' Is a registered trademark of Hitachi Limbed (A 273,012) 

mime Ipl/m 
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news 
Compact turntable 
features radical design 
Technics' recently released SL -10 turntable represents 
a radical departure in `total turntable design', featuring - 
microcomputer control, linear tracking tone arm, 
direct -drive platter and built-in MC preamp - all in a 
package the size of an LP record jacket! 

This remarkable new 
turntable occupies the same 
area as an LP dust jacket, is 
very slim, yet packs some 
quite sophisticated 
mechanics and electronics 
inside. 

The diecast aluminium 
cabinet opens into upper and 
lower halves. The upper half 
contains the tone arm, its drive 
and the microcomputer elec 
tronics. The lower half contains 
Technics' integral -rotor platter 
direct -drive motor and its 
quartz -locked drive electronics. 
A 'disc stabiliser' built into the 
upper half holds the record to 
the platter when the unit is 
closed during operation. 

An optical sensor located 
near the stylus tip provides posi- 
tional feedback for the arm 
servo control. The arm employs 
a special slide bearing having a, 
low friction coefficient, avoiding 
undesirable vibrations and al- 
lowing smooth, silent operation. 

The tone arm construction 
and disc securing mechanics al- 
lows the turntable to be oper- 
ated on surfaces which are not 
level, or even standing upright! 

Technics developed a new 
moving -coil cartridge for this 
system, based on the 305MC. 
Designated 310MC, the new 

cartridge features a coreless 
twin -ring coil structure and a 
boron pipe cantilever. Technics 
claim the boron cantiliver con- 
tributes to the cartridge's ex- 
tremely linear, flat frequency re- 
sponse and superb tracing abil- 
ity. 

Built in to the SL -10 is a high 
S/N head amp to allow the 
turntable to be used with any 
preamp. This can be bypassed if 
you wish to use another MC 
preamp or a step-up trans- 
former. 

Operation is simple with 
pushbutton controls located on 
the front panel. The SL -10 fea- 
tures auto lead-in and auto disc 
size selection, as well as auto 
repeat and 'repeat from the be- 
ginning during play' operations. 
It also has auto stop and auto 
return. On top of all that, it will 
judge for itself what speed to 
play the disc you insert - LPs 
will be played at 33 1/3 RPM 
while EPs will be played at 45 
RPM. A manual speed selector 
is also provided. 

The SL -10 can be operated 
from 240 Vac mains or 12 Vdc 
supply. More information can 
be obtained from National 
Panasonic, Technics Advisory 
Service, P.O. Box 319, North 
Ryde NSW 2113. 

Ralmar tape/record 
care accessories 
We recently received a small booklet from Ralmar Agencies 
listing all their tape and record care accessories. 

Listed in the eight -page pub- 
lication are such things as spray 
cans of record cleaner and 
tapehead cleaner; deluxe record 
care kits containing greener, 
disc holder, stylus brush etc, as 
well as antistatic fluid, stylus 
pressure gauges and micro- 
scopes etc. 

For the cassette enthusiast, 
they have cassette holders, a 
combination test and clean cas- 
sette, eraser machines, head 
demagnetizer cassettes as well 
as standard demagnetising 
tools. Some 35 products, are 
listed. See your local Ralmar dis- 
tributor. 

.. ,...,.. 

Exhibition develops into 
Super show 
The 5th Australian Consumer Electronics Show, incorporat- ing Interlect '80, is developing into the best industry - 
represented gathering of electronic manufacturers, impor- ters and wholesalers ever seen in Australia. 

The Show will occupy over 
13 000 sq metres in four major 
pavilions at the Sydney Show - 
ground from Monday, July 14 to 
Sunday, July 20, 1980. 

Following the first ballot for 
members of the sponsoring 
body, the High Fidelity Associa- 
tion of Australia, approximately 
50% of total available floor 
space has been reserved. 

Association members who 
have takén space at the Show 
include AIWA, Akai, AR Speak- 
ers, Convoy International, 
Hagemeyer, JVC, Hitachi, 
Philips, Pioneer, Rank Indus- 
tries, Rose, Sanyo, Sharp, 
Superscope, TDK and VanFi. 

Non -Association members 
already committed to exhibit in- 
clude Access Communications, 
Audio Engineers, Communica- 
tions Power, Computerland, 
Concept Audio, Eurovox, 
Hanimex, Intercept Communi- 
cations, Kreisler, Sunbeam, 
Texas Instruments, Trio Ken - 
wood, and Video Programmes. 

The early trend amongst 
non -Association members is to 
communications and small 

computer equipment, though 
Show Manager, Mr Peter Lucas, 
expects to be able to release in- 
formation on larger names like 
Westinghouse, Malleys, 
Whirlpool, Simpson, Breville, 
Hoover and others, in the near 
future. 

This year's Show will be sup- 
ported by a sizeable $80 000 
advertising budget, a massive 
direct mail campaign aimed at a 
wide cross-section of electrical 
industry buyers, and a publici- 
ty/promotion programme high- 
lighting the strong consumer 
appeal embodies in all exhibits. 

Trade and public attendance 
hours will be separated to en- 
sure clarity of communication 
between spectator and 
exhibitor. 

The 5th Australian Consumer 
Electronics Show, incorporat- 
ing Interelect '80, is organised 
by Ridell Exhibition Promotions 
Pty Ltd. 

For further information re- 
garding all aspects of the Show, 
please contact Mr Peter Lucas, 
Riddell Exhibition Promotions 
Pty Ltd, 166 Albert Road, South 
Melbourne Vic 3205. 
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a..A I news 
Arm and cartridge 
specialists join forces 
Ortofon and SME, renowned cartridge and tone arm 
manufacturing specialists, respectively, have joined forces to produce an integrated low mass arm/pickup 
exploiting the technology specialisations of each com- 
pany. 

A short while ago Ortofon 
introduced its low mass 
VMS cartridge, the basic 
version of which weighs only 
1.5 grams. They thought it 
only natural to marry this 
high compliance cartridge 
with a low mass tone arm 
and chose the SME Series 
111. 

Cooperation between SME 
and Ortofon has resulted in a 
special version of the detacha- 
ble arm tube from the SME 
Series Ill, which is produced and 

fitted with an Ortofon low mass, 
high compliance cartridge. 

The total effective mass of 
this system is only 4.5 grams - 
less than the mass of most 
pick-up cartridges alone! This 
results in a system resonance 
of 13 Hz, according to Ortofon. 

The design philosophy of the 
SME Series Ill precision arm an- 
ticipated the use of low mass, 
high compliance cartridges. 
The Ortofon model SME 30H is 
thus offered as an integral part 
of a tone arm interchangeable 

with those of the standard 
Series Ill SME models. 

The high compliance car- 
tridge ensures good low fre- 
quency tracking ability, even at 
low tracking forces and the de- 
mand for superior tracking abil- 
ity at the top end of the fre- 

quency range has been fulfilled 
by a reduction in the effective 
stylus tip mass of 30%, accord- 
ing to Ortofon. 

Ortofon are represented here 
by Harmon Australia P/L, 271 
Harboard Rd, Brookvale NSW 
2100. 

Cassette deck features 
computer -coded search system 
Philips' N2554 programmable front -loading cassette 
deck features a unique selection search system to find 
items using inaudible pulses written on the tape. 
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Selection systems incor- 
porated in many top -line 
cassette decks search for 
the pauses between items. 
The pulse -code system on 
the N2554 deck allows up to 
50 code number to be writ- 
ten on thé tape - which 
Philips say is more than am- 
ple, no matter how short the 
items may be. 

This ensures that every re- 
cording is positively identified. A 
special 51st code number or- 
ders the tape run right on to the 
end so that the flip side will al- 
ways start at the beginning. 

ó. 
Woe.` 

The computer -coded search 
system allows you to find any 
item on the tape, play it, repeat 
or Just select the first five items, 
or maybe the last ten - what- 
ever you wish. You can select 
items at random, string them 
together in any chosen sequ- 
ence and even repeat the sequ- 
ence or individual items indefi- 
nitely. 

The control system on the 
N2554 employs 'micro touch' 
buttons for featherlight control. 
The complete motor control 
system is managed by a mic- 
roprocessor. The programming 

allows direct switching between 
functions without using the stop 
button, simplifying the operat- 
ing procedure and facilitating 
tape editing and assembly. An 
'invalid selection' produces no 
result! 

The capstan is driven by a 
'tachometer -controlled dc 
motor. A separate dc motor for 
tape feed cuts out capstan/feed 
interaction, driving both reels of 
the cassette through noiseless 
precision gears and 
proportional -torque clutches. 

The N2554 accepts all tape 
formulations, including metal 
tape, and Philips claim a flat re- 
sponse to 20 kHz on both re- 
cord and replay with metal tape. 

The separate bias and equali- 
sation switches allow the user to 
set up completely optimise re- 
cord and replay conditions for 
chrome and ferro tapes too. 

The deck has a 'post -fading' 
feature which allows you to 
knock the rough edges and un- 
wanted passages from a record- 
ing. Fade-out and fade-in can 

be smoothly accomplished au- 
tomatically and the correct era- 
sure intensity is set via the re- 
cording bias switch. 

This recorder has both Dolby 
and Philips' Dynamic Noise 
Limiting (DNL). You can use 
Dolby nr on both record and re- 
play, but the DNL is only availa- 
ble in replay mode. 

Full provision for line and 
microphone mixing is available 
and there are separate record- 
ing level and balance controls to 
set up the inputs, plus a master 
control. Fast rise, slow decay 
peak reading meters and over - 
mod LEDs (at 4 dB and 7 dB) 
are provided. For interference - 
free recording, from both FM 
and AM MPX and RIF filters are 
provided. 

Wow and flutter (weighted) is 
quoted at less than 0.1% while 
S/N ratio is given as 57 dB 
(DIN) for metal tape and 56 dB 
(DIN) for chrome. 

More information, brochures 
etc, available from your Philips 
dealer. 

New FM station for Melbourne 
Station 3PBS-FM has now been officially opened in Mel- 
bourne. 

Transmitting from their studios from the Prince of Wales hotel in 
St Kilda, on 107.7 MHz, they will be presenting everything from 
mediaeval music through Beethoven, country and rock 'n roll. 

The transmitter is at the moment located at the Royal Womens 
.Hospital but will soon be moved to Mt Dandenong. 
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Sansui's AU -X1 is the DC amplifier in 
which current saturation is impossible. 
So TIM and envelope distortion are vir- 
tually nil. And accurate reproduction 
of musical signals reaches new levels. 
THD and TIM 
You're probably aware that THD 
specs only indicate an amplifier's re- 
sponse to simple steady state signals. 

But dynamic musical signals may 
generate music -smearing TIM. 

TIM, transient intermodulation 
distortion, can be caused by pulsive 
musical signals which make ordinary 
amplifiers cry out in distress. And 
that means distressful music. 
Sansui's powerful solution: the 
DD/DC circuit 
The beauty of Sansui's exclusive 
DD/DC (Diamond Differential DC) 
circuit is it allows sufficient NFB for 
an ultra -low THD and - at the same 
time - stamps out TIM. The secret 
of DD/DC (PAT. PEND.)is driving 
power so powerful that current 
saturation is impossible. Slew rate: 
±260V/µSec; Rise/fall time: 0.5µSec. 
THD: under 0.007% at full rated 
160 RMS watts x 2 output. You hear 
unprecedented clarity and precision 
of detail. 

Now look closely at the photo. 
What you thought were bass and 
treble controls, aren't. They are 
simply level controls. We admit the 
AU -X1 integrated amplifier is rela- 
tively austere. Because purity in re- 
producing the most demanding 
musical signals requires discipline. 

SANSUI 

AU -X1 
SANSUI ELECTRIC CO., LTD. 
14-1 Izumi 2-chome, Suginami-ku,Tokyo 168, Japan 
VANFI (AUST.) PTY. LTD. 
162, Albert Road, South Melbourne, Victoria 3205, 
Austraria Tel: 699-5473 
283 Alfred Street, North Sydney, N.S.W. 2060, 

Australia Tel: 929-0293 



In the market for an 
MC cartridge? 
Dynavector's Series 20 high output moving -coil catrridges 
have won acclaim throughout the world, not just for their 
ingenious construction but for top sound quality too, ac- 
cording to Concept Audio. 

The 20A and 20B Type 2 
models feature reduced car- 
tridge mass, improved com- 
pliance and increased output, 
compared to their predeces- 
sors. 

Cartridge mass has been re- 
duced from 9.5 grams to 5.3 
grams, compliance improved 
from eight to 24 by 10 cm/dyn 
and output increased from 2 
mV to 3.6 mV. 

The DV/20A and DV/20B 
Type 2 models are the succes- 
sors to the famous Dynavec- 
tor/Ultimo 20A and 20B car- 
tridges which have enjoyed an 
excellent reputation. The first is 
available from Concept Audio 
dealers for a recommended re- 
tail price of $175, while the 20B 
is priced at $275. 

'Professional' versions of the 
Type 2 20A and 20B are desig- 
nated DV30/A and DV30/B and 
these retail for $205 and $265 
respectively. They are designed 
to mate with the SME type tone 
arms. 

Top of the line is the DV30/C 
featuring the famous 'Paroc' 
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diamond stylus developed by Dr 
Weinz of West Germany, re- 
nowned for its contact shape 
and precision polishing. The 
cantilever itself is a boron pipe 
especially designed to provide a 
very fast response. 

Also new to the Dynavector 
range of MC cartridges are the 
models 100R and 100D. the 
first is a low output device featur- 
ing a synthetic ruby cantilever, 
while the 100D sports a pure 
diamond cantilever. 

The model 100R is available 
at a recommended retail of 
$198, and is suitable for team- 
ing with the DV.6X step-up 
transformer ( $175 rrp). 

Further details from your 
nearest Concept dealer or from 
Concept Audio Pty Ltd, 22 Wat- 
tle Rd, Brookvale, NSW 2100. 
(02) 938-3700. 

Etone expands range 
Etone Pty Ltd have expanded their range of sound rein- 
forcement products. 

The range now includes the Emilar high frequency compression 
drivers and horns. Etone is also the NSW distributor for Zephyr 
products of Melbourne, including the RCF professional HF drivers 
and horns and NZ -made Perraux MOSFET power amps. 

Complete information on their products is available from Etone 
Pty Ltd, 53 Stanley Street, Peakhurst NSW 2210. (02) 435-3569. 

Three-way from 
Audio Reflec 
Joining in the boom demand 
for speakers, Audio Reflec 
have released a flurry of 
designs in recent months, 
the SB485 model being the 
latest. 

The SB485 is a three-way 
system incorporating a 
375 mm long -throw bass 
driver, a 125 mm mid -range 
and 50 mm wide -dispersion 
cone tweeter. The enclosure is a 
high efficiency vented design of 

front -to -back bracing 
construction. It stands 700 mm 
high and measures 450 mm 
wide by 375 mm deep. It is 
finished in walnut grain and 
features a tapered cloth grille. 
Each unit weighs 24 kg. 

The crossover network has a 

claimed 12 dB/octave roll -off 
and the speaker's handling 
capacity is rated at 100 watts 
RMS. Audio Reflex quote a 
frequency response of 30 Hz to 
22 kHz. 

Interested?, contact Audio 
Reflex (Australia) Pty Ltd, 7 
Orchard Rd, Brookvale 2100 
NSW, (02) 938-4188. 

New releases 
from Audio 2000 
Audio 2000 recently re- 
leased two new products 
from British manufacturers 
Michaelson S Austin, fam- 
ous for their valve gear, and 
the Focus One turntable 
from Mitchell, a newly - 
acquired agency. 

M&A's new valve amp is the 
TVA -10, a 50/50 watt stereo 
amp which is a lower power ver- 
sion of the well-known TVA -1. 
Together with this amp, M&A 
have released a 'no frills' valve 
preamp - the TVP-1, designed 
to complement the TVA -1 and 

Safety raiser 
This sharp little accessory 
saves damage to your car- 
tridge/needle or records. 

'The Audio-Technica Safety 
Raiser model ÁT6006 is an 
add-on tone arm lift 
mechanism that can be used to 
raise and lower your tone arm 
onto the record and provide au- 
tomatic tone arm lift at the end 
of the disc. 

The device can be readily at- 
tached to almost any turntable 
system not having a tone arm lift 
mechanism. 

For more information, con- 
tact the Maurice Chapman 
Group: Sydney 438-3111, Mel- 
bourne 818-1730, Brisbane 
44-7566 and Perth 446-5679. 

the TVA -10. The TVP-1 features 
tape monitoring and sub -sonic 
filter controls, is finished in 
black and comes with rack 
mounting . capability. 

The Mitchell Focus One is a 
two -speed, 300 mm platter 
turntable having fully -sprung 
legs and comes with a suede 
mat. A record clamp is also av- 
ailable to assure good coupling 
between the record and the plat- 
ter. 

For more information, con- 
tact Audio 2000, P.O. Box 107, 
Brookvale, NSW 2100, (02) 
939-2159. 
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Speakers from Jackson 
A new range of "Jackson" brand -name hi-fi speaker drive 
units were released in Australia in November. 

The range includes three square -frame woofers (200 mm, 
250 mm and 300 mm respectively), two mid -range drivers (a 
100 mm cone type and a 125 mm dome type) and a 65 mm 
square -frame cone tweeter. 

Model numbers and quoted specs are as follows: 
8-310: 65 mm tweeter (2 - 18 kHz, 92 dB/W sens). 
8-403: 125 mm dome mid -range (up to 8 kHz, 560 Hz x -over, 

94 dB/W sens.) 
8-405: 100 mm cone mid -range (up to 4.5 kHz, 500 Hz x -over, 

93 dB/W sens.) 
8-540: 200 mm woofer (up to 8 kHz, 50 Hz x -over, 89 dB/W sens.) 
8-560: 250 mm woofer (up to 5.8 kHz, 25 Hz x -over, 90 dB/W 

sens.) 
8-580: 300 mm woofer (up to 5 kHz, 30 Hz x -over, 89 dB/ W sens.) 

For more information, full specifications and pricing, contact 
I.F.TA. Australasia Pty Ltd, 1 Greville St, Randwick NSW 2031, (02) 
665-8211. 
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Record Ecology in DiscKit form 
yoü'ii Save more than money 

DiscKit is a crafted walnut tray and 
dustcover that saves you 20% with 
the Discwasher products in the kit. 
($55 versus $69 separately) DiscKit 
includes: 1) The Discwasher System 
Record Cleaner with D3 Fluid, 2) the 
Zerostat anti -static pistol and test 
light, and 3) the SC -1 Stylus Cleaner. 

Sole Australian Agents 

DISTRIBUTORS 
Australasia Pty. Ltd. 

Telex: 93299 Phone: (09) 361 5422 

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

your nearest dealer for details. 

Now includes free, 
DC1 pad maintenance brush. 

DISCWASHER, INC. 
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Race: very valuable. 
Additions: the things added. 
Ma'rañtz: a range of ultra -high 

performance sophisticated components 
blending state-of-the-art engineering 
and operational versatility. 

Marantz rare additions will add a 
new dimension to your musical 
enjoyment - so hook up with your local 
Marantz dealer and listen to your 
add-on or upgrade component 
outperform anything you've heard to date. 
ST -500 AM/FM STEREO 
COMPUTUNER 
features state-of-the-art electronic 
quartz -locked synthesized tuning with 
14 station (7 AM, 7 FM) memory presets. 
AM tuning is particularly sensitive and, 
with more FM stations due in 1980, the 
ST -500 tuner is a sound investment 
for the future. 
PM 700 INTEGRATED AMPLIFIER 
features Dual 5 -band Graphic Equalizers 
and delivers 70 watts True Power per 
channel into 8 ohms. 

The current interest in 
high -definition moving coil cartridges 
makes the built-in moving coil 
head -amp on the PM 700 a particular 
plus. This model offers the most 
demanding audiophile a new concept in 
power, price and performance. 
SD 8000 2 -SPEED CASSETTE DECK 
takes your system beyond the traditional 
limits of cassette deck technology. The 
Compudeck Feáther-Touch control 
centre (inset left) offers superior 
programming capability, e.g. up to 19 
selections in whatever order you wish. 
Two speeds give you 
the flexibility of true 
high-fidelity recording 
at 3-3/4 i.p.s. plus the 
economy of 1-7/8 i.p.s. 
when recording time 
is a factor. Also: Dolby 
Noise Reduction; digital display 
including clock and LED meters. 

Your Marantz stockist will 
demonstrate the unmatched quality of 
Marantz components. If you demand 
critical performance standards 
hear Marantz. 

m41.1~MitZ 
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)3297655 Brisbane (07)48 8882 
Adelaide 08)223 2699 Penh (09) 328 3874 
Hoban( 2)444077 
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so aid 
how low should you go? 

COMPLEX CALCULATIONS accom- 

panied a letter which we received from a 

reader of our, now ceased, associate 
'Hi -Fi and Music' - Mr Robert Clark 
- who was concerned about problems 
of wow and flutter in turntables. The 
points raised in the letter are extremely 
interesting and give emphasis to some 
problems we have found when testing 
turntables. 

Modern turntables are claiming 
better and better figures for wow and 
flutter - claims which are backed up by 
test results - but, as Mr Clark points 
out, the lowest meaningful limit may 
have been reached already. 

Wow and flutter 
These terms refer to the wavering of 
pitch of reproduced sounds due to 
undesirable speed fluctuations in the 
recording medium. Wow is a regular 
slow speed variation, while flutter 
occurs at a higher frequency than wow 
and is heard as a bubbly sounding 
distortion. 

Both types of speed variation are 
audible when present in quite small 
amounts - even when considerably 
less than one per cent. This may surprise 
some readers, for it is known that if the 
overall speed of a turntable is fast or 
slow by as much as three per cent or 
more, it will pass unnoticed, except by 
those few listeners who possess perfect 
pitch. 

However, sensitivity to a change as 

it occurs is much higher than the 
recognition of a fixed error, and it is for 
this reason that relatively small amounts 
of wow and flutter are audible. To 
further complicate the issue, some types 
of music are affected by wow and 
flutter more severely than others. 

Causes 
There are a number of causes of wow 
and flutter in replay components. Wear 
of mechanisms in the drive system - 
drive wheels, belts and so on - is an 
obvious factor, is is poor, or incorrect 
lubrication. 

Tape recorders too are prone to 
speed variations, for much the same 
reasons as turntables, but may also have 
problems with poorly adjusted pressure 
pads or brakes, dirty tape guides and 
capstans. and bad design causing 

excessive drag within the drive system. 
Manufacturers are aware of the prob- 

lem, the various causes Ind, in the chase 
for better and better specifications, they 
are Overcoming many of these troubles. 

With turntables, the use of heavy 
platters combined with high torque 
motors is quite a common method of 
ironing out short term speed variations 
by sheer inertia. The principle is simply 
that of the flywheel, and the 
momentum of the spinning platter is 

intended to override any short term 
influences. 

Other methods are also used and, 
to judge by the specifications 
accompanying Most modern turntables, 
they are proving successful. 

Unfortunately however, there are 
some problems in the recording medium 
- quite outside the scope of the manu- 
facturers. In tape recorders, there may 
be unnecessary drag within the tape 
reels or hubs, or the tape thickness may 
vary sufficiently to induce similar 
problems. 

Swingers 
Quite outside the control of the turn- 
table manufacturer, records themselves 
may be responsible for the problem. 
Eccentric records (swingers) are the 
most obvious cause and are difficult to 
handle. 

Unless a record is exactly centred on 
the platter there is always some 
resultant lateral movement which is 
frequently observed in the motion of 
the pickup arm. This 'motion will 
certainly produce some degree of wow 
and flutter and will be painfully obvious 
on some types of music. 

Another problem may be caused by 
warped records - especially if a 'Dust 
Bug' -type record cleaning device is 

applied to the record as it plays. We 
have found in the past that some low 
torque turntable motors with light 
platters demonstrate considerable 
audible speed variations due to the drag 
as the cleaner is pulled up the ridge of a 

prominent warp, and then coasts down 
on the other side. 

Records with over -sized centre holes 
behave in the same way as eccentric 
records. The swinger is a more obvious 
problem, but incorrect (off centre) posi- 
tioning of the disc with the over -large 
hole, effectively turns it into ; swinger 
too. 

This problem has caused us some 
concern in the past, for when conducting 
laboratory tests on turntables, our con- 
sultants have found test records 
suffering from this complaint. 

A closer examination of these discs 
in the lab revealed that in some 
positions on the platter, the 'virtual 
wow and flutter' (to coin Mr Clark's 
phrase) almost exactly cancels out the 
speed variations inherent in the turn- 
table's performance. Yet in other 
positions, the two variables combine 
to give quite severe readings, even 
though the performance of the turn- 
table is well within its specified value. 

It is rather difficult to draw any satis- 
factory conclusions from these 
arguments. Certainly, if you buy a 
record which turns out to be a swinger, 
you should try to obtain a replacement 
from your record dealer, as you will 
almost inevitably suffer wow and flutter. 

If, however, you have a record with 
an over -sized centre hole you have a 
problem indeed. In some positions on 
the spindle the wow and. flutter of 
record and turntable can combine to 
give audible problems, while on another 
playing, the position may be such that 
the two cancel out to give lower speed 
variations than the turntable alone is 
capable of. 

If you do strike problems with wow 
and flutter it is quite unreasonable to 
rush out and buy a new super -smooth, 
and probably highly expensive, turn- 
table (although if you're looking for a 
new turntable anyway, it is worthwhile 
looking for model with low levels of 
wow and flutter).' Check out the record 
first. 

3 . 1's 
WOW - the waver of pitch due to undesirable and regular, slow speed 
fluctuations in'the recording medium. 
YLU77FR - the waver of pitch dúe to undesirable speed fluctuations in the 
recording medium. Occurs at slightly higher frequencies than wow and is heard 

/ of the sound with a bubbl} effect. 
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Dear Sir, 

I am a mechanical Engineering 
Student, with an unnatural 
bent towards hi-fi. I also 
have a Philips 212 Electronic 
Turntable and have often 
observed small, regular move- 
ments of the tonearm due to 
either a slightly oversized 
centre hole on the record, 
which induces an eccentricity, 
or (less likely) a slightly 
non -central hole. (I would 
like to point out that my 
turntable doesn't have an 
undersized centre spindle, 
because some records - 

including a DGG - have to be 
coaxed onto the platter 
cannot be removed without 
occasionally lifting the 
platter and record from the 
spindle.) 

After reasoning that these 
cyclic arm movements must 
induce a 'virtual wow' comp- 
onent at 0.56 Hz (33 1/3 
rpm) even on an ideal turn- 
table with zero wow and 
flutter, I did a few calcu- 
lations (attached) to see if 
the wow and flutter figures 
of top turntables and cassette 
decks were of a similar 
magnitude to those that would 
be induced by 'virtual wow' 
when playing a normal LP 
record. 

The results showed a 'virtual 
wow' component of 0.057 RMS (at 
0.56 Hz) could be expected on 
a perfect turntable, playing 
commercial recordings. 

This seems to indicate that it 
is useless to spend extra money 
to get the wow and flutter 
below about 0.08%, but of 
course, a low frequency wow 
component is subjectively 
less significant than a high 
frequency flutter component 
of similar magnitude, and the 
weiahting necessary to get my 

0.05% RMS 'virtual wow' to 
?% RMS would probably reduce 
my 'virtual wow' by so much 
(because it is all at a very 
low frequency) as to reintro- 
duce the argument for aiming 
at wow and flutter figures 
better than 0.057 WRMS. 

I thought that you may be 
interested as I was to see 
the sort of figures I came 
up with. 

Yours faithfully, 

Robert Clark 

THE 
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Wning theWoolmürk. 
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It's like making the first eleven, 

VIP 
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The Woolmark doesn't 
mean just 'wool'. 
It means pure, new wool of 
a quality so high, it can 
satisfy a very tough team 
of selectors. 
They give it a mean test: 
No fading, bagging or 
shrinking in the field. 
No slipping at the seams. 
Keeping a firm crease. 
Great natural elasticity and 
bounce, with a quick return 
of fibre when stressed. 
The ability to take the 
punishment of at least 
20,000 rubs. 
The ability to absorb body 
moisture, yet to shake off 
outside water... 
Only wool with the greatest 
natural talent makes the 
grade. 
Look for the Woolmark 
with your favourite label. 
It's your guarantee of a 
successful partnership, 
season after season. 

4 

Only wool has natural talent 
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Sony :' es it toyou ral 
When theSony engineers developed the three-way range of speaker 

systems they did so with one simple principle in mind. 
The end result múst be as close to the original programme source as possible: 

And as one might expect. Sony have come up with the answer. - 

And Soríy's unique answer was the Plumb-lriline speaker arrangement. 

Quite simply it means that each speaker unit.is 
aligned so that its sound wave origins, rather than-; 

front edges, are at an equidistant point from 
the listener. , 

CONVENTIONAL 
SPEAKER ARRANGEMENT 

- 

PLUMBINLINE ARRANGEMENT 
POSITIONING THEORETICAL 

SOUND WAVE ORIGIN 
N A STRAIGHT LINE 

As you would expect from Sony, the results are 
superb. Frequency response across the entire 
audible'rangeís smooth; stereo imaging 'and 
presence are improved and sound is clear and 
transparent. 

In fact Plumb-Inline is only dne of the many 
features of the Sony three-way speaker. system. 

It also features the A.G.'(Accoustical Grooved) 
Baffle Board. 

The baffle -board has great 
influence on sound, especially 
in themid-to-high frequency 
rañgé:nit not only weakens 
presence, but makes musical 
instruments and vocalists 
fuzzy. Sony's A.G. board 
effectively works át eliminating 
such influences, clearing 

sound and improving presence. 
As a further development the.system also features 

Computer -Assisted Design. 
Here the Woofer, Mid -range and Tweeter Driver 

have each beén designed based upon repeated 
listening.tests and through the application of 
NASTRAN -a computer programme originally 
developed for the U.S:space programme and first 
used in the Apollo Project for studying vibration 
patterns under rapidly changing stress conditions. 

These very real technical advances result in greater 
reality and presence thróugh the "reproduction of 
magnificent natural'sound. Which is why people 
choose Sony -in the first place 

Sony G -series and V-seriés speaker systems are 
available from around'$300 to just under $900 each. 

SONY. 

?,{?;,4 
., 

, , q,{{I 
,;, li, 

[{1 ..I 

. - 
AÁ Lj i/, 1.,.uo ./ /d ,c , ,,- . r 

/,1, 

! . 

I,., ' ,,,, ,'',..'- .;.. 
. ,. 

I ;;:. , 
- 

I .. 'G , ,,. 
If ir'. 
i J : 
' P. 

' f',. 
r, 
;.,,r 

, 

I'll 
I 

ll II, 

{ 

41 . ̀
riil 

4 M11.1"-. i'.. li' li 1 
I 

. gr. 1 i 
i '. ~- 

, 
` ii. IL 

i.li., ' -\ !..... í\¡. 79i1Y . . 1. .......í.d..: "'+f .: ...... ..íi.diNi.ii +eiems% ............ .ií.í t1ee" N ¡..í....i ti.... 
- 0.í.iíi .t1.',...." \ffi ¡!i..í ;:!t1". ..' ' 
i .dTr¡lí¡ í.ie eee_.... ti !ltí- ií !.`J a . .. ..:.t.,:;... . - - ,.........21,_. ÑC 

AP 3255 



00) 

ETI 566 B 000 
0 

PCB's 
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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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n my 
Fitting an MC20 cartridge to the J.H. Formula IV tone -arm 
The story of how one reader overcame the obstacles of attaching a good moving -coil cartridge to an arm originally designed to take a moving -magnet type - and discovered new depths in his sound system. 

WHEN I purchased my J.H. Formula IV 
tone -arm I resigned myself to never 
buying a moving -coil cartridge. Twelve 
months later however, when in the 
market for a new cartridge, and after 
reading the myriad reviews available, I 
found myself seriously considering that 
previously outlawed breed of cartridges, 
the main reason being that I'd heard for 
myself the difference between a Supex 
and my own moving magnet. 

I purchased an Ortofon MC20 and 
installed it in the J.H. arm which I had 
mounted on my Thorens TD160 MkII. 
This was done on the basis of three 
separate stimuli: 

a) John Wright's reviews of the 
SL20E and MC20 in Gramo- 
phone. (Manager of IMF speak- 
ers - makers of my own, the 
super compacts); 

b) Your own reviews; 
c) Most importantly, my own 

listening. 
I'm not writing this to describe the 

virtues of moving -coil cartridges, but 
rather to note the problems I had with 
mine and how I solved them for the J.H. 
arm. I suspect that many people own a 
J.H. and may have been unwilling to 
install a moving -coil, or disappointed 
with the results owing to its extreme 
low mass and flexible headshell. 

The problems noted with the MC20 
were: 

a) Lack of bass extension; 
b) Soft and flabby bass, lacking in 

detail; 
c) Average to poor low frequency 

tracking. 
The cures I reasoned were: 

i) A more rigid headshell; 
ii) More mass to suit the MC20's 

low compliance. 
I had previously experimented with the 
moving -mass of the J.H. arm by adding 
plasticene to the headshell and re- 
balancing, but the results were not 
good enough. After a lot of different 
ideas had proved improbable or imposs- 

ible, I settled on making a magnesium 
headshell, fashioned from the old one 
(only covering the whole of the cart- 
ridge's surface) and attaching this to an 
aluminium block which in turn could be 
attached to the arm tube. 

A small sheet of magnesium alloy 
was obtained from a friend, along with a 
piece of aluminium 10 x 10 x 20 mm 
with a 6 mm hole drilled exactly down 
the centre. From the magnesium sheet 
was cut the headshell (really only a flat 
sheet). 

To facilitate positioning etc, the old 
one was placed over it to provide rough 
positions for the holes and overhand 
adjustments etc. 

I cut the aluminium block down to 
the shape shown in the diagram using a 

Peter Good 

Above: how I revamped the headshell 
Below: cutting/drilling the aluminium block 

fret saw. This reduced the mass some- 
what as the complete block was a 
little too heavy at 8 gm on its own. The 

r 

The revamped tone arm assembly mounted on my Thorens TD160 Mk 11 turntable 
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my 
mass of shell and block worked out to 
just over 6 gm in the end. The plastic 
headshell weight was about 1 gm so I 

computed an addition of 5 gm or so to 
the moving mass, (probably a little more 
since the counter weight was moved 
back), but just about the amount that I 

.was after - see 'Note'. 
Araldite was used to attach the shell 

to the block (after both surfaces were 
scoured). Overhang adjustments were 
carried out, the cartridge holes drilled 
and all the other tedious but essential 
adjustments made while glueing the 
block finally to -the arm (the nervous 
point of no return). The home re- 
constructor should sit down and write 
out all the essential parameters that the 
new headshell must fulfill in order that 
overhang tracking error, distance be- 
tween cartridge top and arm tube, 
that angles are correct all round (i.e: 
shell to steel pivot are perpendicular and 
shell to arm tube are parallel) so that 
the set-up sites the cartridge in exactly 
the same place as the original headshell. 

The aesthetic appearance of the final 
product depends largely on what sort of 
tools you have access to. I used only the 
most basic of tools, small files and a fret 
saw. Consequently the finish is not of a 
professional class - a bench grinder etc, 
could have solved that problem though. 
What is most important is that it's rigid, 
infinitely more so than the J.H. one, 
and provides a solid platform from 
which the MC20 or any other moving 
coil can, operate, effectively. 

By the way there was an improve- 
ment in sound in all the areas I 

expected. One improvement I didn't 
expect was in stereo imagery - an 
added bonus! 

This improvement was carried 
out following a basic premise that 
applies to all disc playing systems - you 
can't discount physics. A turntable is a 
mechanical environment, dependant on 
the physical construction of its parts to 
perform the required function. The 
duty of the designer (or the enthusiast) 
is to recognise those requirements and 
maximise the turntable's chances of 
performing its function. 

The remodelling of the headshell 
locked up a circle; the circle through 
record, mat, platter, suspension system, 
arm base, arm tube, headshell to cart- 
ridge and back to record again. This 
circle must be kept as rigid as possible. 

Other ways in which I have 
strengthened this circle are: 

1) By replacing the Thorens 
moulded soft plastic arm base 

View of the headshell. The holes visible to the right are to provide a space for excess glue to 
escape. 

Another view of the headshell assembly, showi 

provides an exceptionally strong bond between the 

with a thick piece of perspex, 
supported by metal spacers and 
strong screws. 

2) The Thorens mat was discarded 
as soon as possible. 

After trying many experiments with 
plasticene mats and antistatic felt ones, 
I decided to buy a heavy commercial 

ng the aluminium mounting block. Araldite 
different surfaces. 

one. On discovering the price I rede- 
cided and for $3.20, bought one square . 

foot of 5 mm thick red natural rubber 
from Clark Rubber. After cutting it out, 
I rounded the edges off and sanded out 
the centre where the label sits. This 
enabled the record to come in complete 
contact with the mat and damped it 
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This tuner won't be 
outdated in the year 2000! 

The year 2000 is only 
twenty years away. 

And by then, there 
could be as many FM 
stations on air as there are 
AM ones now. 

Some tuners you could 
buy today won't be able 
to keep the stations apart. 

Some tuners don't have 
the selectivity. 

Yamaha's T-1 has. 
Yamaha's T-1 AM/FM 

Stereo Tuner has such 
advanced circuitry that 
there's only one other 
tuner today that can claim 
similar features. 

And that's made by 
Yamaha, too. 

For instance, the usual 
way to cancel interference 
is to switch in a filter. 

But then you lose part 
of the signal. 

Yamaha have auto DX - to cancel interference 
automatically, without 
filters. Instead, it narrows 
the bandwidth, 
`squeezing' the unwanted 
noises off air. But the 
signal you hear remains 
crystal-clear. 

For people who prefer 
to do it the hard way, it is 
possible to switch out the 
auto function and fine- 
tune the signal yourself. 

Another Yamaha 
exclusive feature is the 
Tracking -type Pilot signal 
pure canceller. This 
functions automatically, 
to ensure that if the pilot 
tone wanders, as it often 
does, it gets cancelled out 
before it becomes audible. 

There are few pieces 
of hi-fi equipment you can 
buy today without the risk 
that something will come 
along and you'll have to 
trade up in five or - 

ten years. 
With the Yamaha T-1 

you don't have to worry. 
You've got the famous 

Yamaha 5 -year warranty 
to protect all the parts. 

And as for something 
more advanced taking 
over, it could be twenty 
years before the others 
catch up. 

Yamaha T-1 Natural 
Sound AM/FM Stereo 
Tuner available from 
selected dealers. 

®YAMMNA ..10.1.44. SOUP. .,r.° ,.,M1113. T_, 
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superbly - it's also very, easy to clean 
and weighs about 500 grams. So much 
for rigidity. The mat's main characteris- 
tics are those of damping. Damping 
enables the turntable to operate with 
some freedom from its hampering 
environment - the feedback from 
speakers and other structural sources 
needs to be filtered by a sub -chassis 
construction and damped by adding 
mass to a rigid plinth. 

The Thorens plinth is reasonably well 
made but rather light, (picking up a 

Linn-Sondek or tapping the side of it 
reveals some of the clues to its freedom 
from feedback). Adding lots of plasti- 
cene and several kilograms of lead 
shot to the inside of the plinth can help 
any turntable resist vibration - it 
certainly helped mine. 

The masonite bottom was removed 
and substituted with 13 mm particle 
board to strengthen the plinth 
structurally. I suppose it all goes to 
show that you don't have to spend a 

fortune on good quality hi-fi to turn it 
into something a lot better. 

The improvements I have noticed 
satisfy me immensely. I can only urge 
other people to think seriously of the 
disc playing system and how it operates. 
People with badly designed turntables, 
sitting on flimsy shelves a few centi- 
metres from their speakers, often 
blame their system quite unjustly for 
the horrendous sounds that are 
produced. Music is what we're after and 
it's all in the record groove. If it can be 
extracted without losing any of it or 
adding anything else, then half the job is 
done. 

MY SOUND is a feature dealing with 
readers' experiences in setting up hi-fi or 
other audio gear, readers' solutions to 
problems with sound systems etc, experi- 
mental techniques etc. We are always 
interested in receiving contributions for this 
feature and will pay for all items published. 

=! 

Further view of the headshell assembly, showing the cartridge mounting. 

a 
A new perspex base was fitted to the J.H. tone arm mount, providing quite a rigid support. 

Note: 
Resonance frequency of stylus/arm/cart- 
ridge interface 

f = N./25330 
MC 

Low frequency resonance of MC20 in 
SMEIII =15 Hz 
Approximate moving mass of MC20 + 
SMEIII 

= 7gm (MC20) +5 gm (SME) + 1 gm 
bolts etc) 

= 13 gm (only 1 gm more than that of 
the J.H. Formula IV) 

Thus, compliance -25330 g c.u. 
(dynamic) of MC20 13 x 225 

Approximate moving mass of reconstructed 
J.H. arm = 3'gm (old mass - 1 gm for 
plastic headshell) + 7 gm (MC20) + 8.5 gm 
(mass of block, shell, bolts, etc) 

= 18.5 gm 
Thus 

f = J25330 
18.5 x 9 

^ 12.3 Hz 

These figures and calculations cannot be 
taken at face value of course. The HFNRR 
test which the compliance figure of 9 c.u. is 

based on could well be unrepresentative of 
music playing on a disc. The calculations do 
however show that for the MC20's low 
compliance and the reconstructed J.H.'s 

additional mass the resonance is lowered 
towards the 10 Hz ideal - from about 
15 Hz to 12 Hz. 

This figure satisfies me as any more mass 
added to the J.H. arm would not only lower 
the resonance further but introduce new 
problems of warp/cartridge clearance etc. 
The moving mass would have to be 27.7 gm 
in fact - a totally unacceptable figure and 
no longer a "low mass" arm as Ortofon 
recommend. 

(c.f.:- Hi -Fi News & Record Review, 
Aug. 1978 
Hi -Fi News & Record Review, Aug. 
1977) 
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fact: 
a Genuine Shure upgrade 
stylus is unquestionably 
the biggest bargain in hi-fi 
We strongly urge you to check your stylus for wear at least once a year to 
protect your records and maintain the highest standards of listening pleasure. 
Regardless of when (or where) you purchased your Shure cartridge, there is a 
Genuine Shure replacement stylus available which will bring your cartridge 
right back to its original specifications. Even better, you may actually be able 
to improve its performance significantly over the original with a Genuine Shure 
upgrade stylus... at surprisingly low cost! For example: 

IF YOU OWN: 

.- i V1S 

T e 1I1 j'P ® SERIES 

M95 
. SERIES 

_ - sH 

- 

UPGRADE WITH: 

tiA, VN35HE(formerly 
Hyperelliptical :' 
stylus 

N95HE* 
Hyperelliptical ` \ 
stylus l` ` 

THIS IS THE RESULT: 

A dramatic reduction of harmonic 
and intermodulation distortion 

available only to owners 
of the incomparable V15 Type IV) is 
now possible with the V15 Type Ill 
and the M95 Series of cartridges 
simply by replacing the stylus. The 
Hyperelliptical stylus configuration 
contacts the record groove in a 
-footprint" that is longer and 
narrower than the popular Biradial 
tip design, making it pre-eminent 
for reproduction of the stereo -cut 
groove. 

M70 
SERIES L e 

' N72EJ stylus- Biradial (Ellitical) `w=1 p 

N72B , 
Spherical stylus 

Improved trackability, especially at 
high frequencies, due to a new, 
redesigned low -mass N72 
stylus assembly. . 

ANY M91, M92, M93 
. 

N91ED* 
stylus 

Much improved trackability due to 
the lower effective tip mass of the 
nude Biradial (Elliptical) stylus,tip. 
Less tracing distortion compared 
with a Spherical stylus tip. 

ANY M71, M73, M75 N75 TYPE 2* 
Series styli 

Improved trackability at higher 
frequencies due to a stylus 
assembly with a lower effective tip 
mass. 

ANY N144 Series N55E* 
stylus Y 

Lower tracking force with a Biradial 
(Elliptical) stylus, lower distortion, 
lower effective tip mass. 

M3D, M7D N21D* 
stylus 

Improved performance at lower 
tracking forces. 

Before purchasing any replacement stylus be certain your turntable is compatible with the tracking force of the stylus you select. 

Always insist on a Genuine Shure replacement stylus. 
Look for the name "Shure" on the stylus grip. 

Genuine Shure upgrade styli by 
SH 

AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS (Old.) ATHOL M. HILL P/L 
342 Kent Street, 2A Hill Street, 51A Castlemaine Street, 33 Wittenoom Street, 

SYDNEY 2000 N.S.W. THORNBURY 3071 Vic. MILTON 4064 Old. EAST PERTH 6000 W.A. 
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. _n IIIUji review 

The Accuphase E-203 
stereo amplifier 

---' 
1 1 

fo im U.S 

THE ACCUPHASE E-203 is a small 
brother of the E-303 that we reviewed 
in August 1979. With a power of 
approximately half the E303 one could 
be forgiven for thinking that this is a 
cheap version of the illustrious big 
brother. The designers, however maya 
have dropped out a few of the frills but 
it soon becomes apparent that the E203 
has most of the attributes of big brother 
in a much smaller and neater package, 
which as such would be more attractive 

. r -A --1 

MI MI / 

to the majority of intending purchasers. 

Features 
This unit contains four features that 
many other expensive amplifiers do not 
offer. The first is its use of power 
MOSFETS in the power output stage. 
The second is that it incorporates an 
integral low-pass filter to allow direct 
connection to a subwoofer loudspeaker 
system. The third being provision of 
selectable turnover frequencies for bass 
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and treble tone control circuits, whilst 
the fourth is a circuit design with direct 
coupling nearly all the way from input 
to output. 

The front escutcheon is of golden - 
hued, brushed satin aluminium with two 
tiers of controls. In the top layer is a 
control switch for two speaker systems. 
The bass and treble controls flank the 
tone control turnover selector switches 
with corner frequencies of 200 Hz and 
500 Hz for the base control, 200 Hz and 
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7 kHz for treble control and a defeat 
switch in the middle. 

The input selector provides for 
connection of a moving coil cartridge, 
a moving magnet cartridge, tuner and 
auxiliary input. Adjacent to this is a 
20 dB mute switch. At the right hand 
side of the escutcheon is a large and 
sensibly sized volume control. In the 
bottom tier of controls is a push button 
power switch, a head phone socket, a 
subsonic filter (which rolls over at 
17 Hz at 12 dB per octave) and a mono 
switch for interconnecting both 
channels. Two different stages of 
loudness control are provided by two 
selector switches as well as a loudness 
control defeat switch. 

Four tape selector switches are 
provided. These are a red source 
monitor switch with black switches for 
monitor tape recorder 1, monitor tape 
recorder 2, and copy from tape recorder 
1 to tape recorder 2. In the same row, 
but immediately below the input 
selector switch, are three push buttons 
for selecting input impedances of the 
moving magnet ' cartridge. The 
impedance input values provided are 
100 ohms, 47k ohms and 100k ohms. 
The last control on the front is a slider 
balance control which is sensibly placed 
immediately below the volume control. 

The overall impression of the front 
panel, its controls and their appearance 
is of neat functionality with 
considerable thought having been given 
to logical layout and ease of usage. The 
rear of the amplifier has well spaced, 
clearly designated input and output 
connections by means of standard 
co -axial sockets. The moving coil inputs 
are provided with shorting plugs to 
reduce the risk of an unterminated 
input causing overload as a result of 
spurious pickup. 

The pre -amplifier output/main 
amplifier input sockets are linked 

LouisA CM,w3s 

I.L0... Ll0' 

.rlltl.r 

]311/01 
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internally through the use of an inter- 
connection switch and the spring loaded 
terminations for connecting the two 
speaker systems are sensibly designed 
with larger than normal plastic insulated 
wells. These significantly reduce the risk 
of short-circuiting the speaker leads. 
Immediately below the speaker output 
connections is a coaxial socket for 
feeding the subwoofer amplifier. This 
has a switch by which a low pass filter 
network with cut off frequencies of 
50 Hz, 70 Hz and 100 Hz may be 
selected. The mains power connection 
to the unit is by means of an IEC panel 
socket and a standard IEC lead. 

Whilst the external cover is of solidly 
constructed steel having an unusually 
large expanse of perforations to provide 
good ventilation, on opening up the 
amplifier one finds an additional sub - 
cover of 1.2 mm. steel. This is screwed 
to the main side rails of the chassis. 
This sub -cover also incorporates large 
venting apertures to provide for air 
flow, and to provide access to the main 
fuse, mains voltage selector and the 
central main earth bus bar. 

Whilst not anticipating this form of 
construction, this cover, together with a 
number of internal isolating sectional 
covers, do provide a sensible shielding 
and an effective form of construction 
and one can readily see that this is no 
run-of-the-mill amplifier. The electronic 
circuitry layout and finish is as 
professional as any we have seen. 
The designers have incorporated a 
number of innovative features such as 
ribbon fed switch connections to 
facilitate operation of rear mounted 
switches. This simplifies many of their 
isolation problems. 

On test 
I found the objective testing of this unit 
was particularly pleasing. All of the 
manufacturers performance claims were 
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Performance of the Accuphase E203 on 
transient overload recovery test. 

significantly bettered or at least 
equalled by the unit. 

At 70 watts output into 8 ohms the 
maximum total harmonic distortion 
that could be measured was 0.006%. 
At the 1 ,watt level this distortion only 
rises to .014% at 100 Hz and is still only 
.004% at 1 kHz and 6.3 kHz. The 
maximum power at clipping level is 
110 watts with both channels driven. 
This provides a dynamic head -room of 
2 dB relative to the rated power output. 

The transient intermodulation 
distortion is virtually immeasurable and 
is very much less than 0.01%. 

The signal to noise ratio, which often 
separates the best amplifiers from the 
rest, for this unit is also particularly 
good with -82 dB(A) at the auxiliary 
input, -81 db(A) at the moving magnet 
input and -78 dB(A) at the moving coil 
input. This performance is not the best 
we have seen but isstill commendable. 

The transient overload recovery test 
showed negligible droop or jitter and 
the overall performance of the amplifier 
driven from any input exhibits excellent 
stability and the equal of any amplifier 
we have seen. The frequency linearity 
of the amplifier is impeccable extending 
from 2 Hz to 200 kHz +0, -3 dB. The 
2 Hz lower limit comes as a result of at 
least one capacitor in the input of each 
preamplifier. The dominant hum 
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Polar diagram: 

Die-cast housing 

6coucs 
stane 
qua ity 

studio 
sound 

jr 

oe 

150 ° 

120° 

60° - 125 Hz --- 250 Ht 
500 Hz 30° 

-- - 1000Hz 

150 ° 

120° 11101 . 
60° 

125 Hz --- 250 Hz 

-- 1050°0° 

HHzz 

30° 

150 ° 

120° 

60° - 125Hz --- 250 Hz 
500 Hz 30° 

- 1000 Hz 

-30 

-3 

-30 

150° 

30° 

D 330 BT 

120° 

-0 dB 

60° - 1 000 Hz --- 4 000 Hz 

8 000 Hz 
- - - 16000Hz 

150° D 320 B 

120° 

-0 dB 

60° - 2 000 Hz --- 4 000 Hz 

30° 8 000 Hz 
- - - 16000Hz 

150* 

30° 

D 310 
120 ° 

-0 dB 

60° - 2000Hz 
---- 4 000 Hz 

8 000 Hz 
- - 16 000 Hz 

No other "instrument" is more difficult to record or reproduce than the 

human voice. Each voice is the expression of a person's individuality, and 

conveys feelings and moods in an infinite variety of audible characteristics. 

AKG, who have specialised in the solution of difficult acoustical problems for many 

years, have released these new microphones which met the stringent requirements of 

modern day professional musicians and vocalists. The D300 Series incorporates various 

built-in protective features, because, as accidents do happen (and usually at the wrong time), 

microphones must be robust to guarantee continuing operation at a studio quality sound. 

Acoustic foam and fitted fabric Excellent suppression 
"pop" windscreen. of handling noise. 

Stainless steel wire mesh Shockproof internal grille to protect transducer. 
outer grille. 

Canberra Melbourne Launceston Hobart 
80 5915 560 4533 44 5155 72 4366 

Adelaide Perth Townsville 
272 2366 271 0888 79 6155 

Brisbane 
44 1631 

Amalgamated Wireless (Australasia) 
Limited As Afield Division 
554 Parramatta Road, 
Ashfield NSW 2131 
Telegrams "Expanse" Sydney 
Telephone (02) 797 5757 
Telex as 24530 
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components are evident at 50 Hz but 
these are -75 dB relative to a 1 watt 
output in 8 ohms. 

To the ear .. . 
The subjective testing of this amplifier 
proved to be exhilirating. With the 
moving coil input fed by a Nakamichi 
moving coil cartridge the sound can 
only be described as transparent with 
the main outputs fed to two quad 
electrostatic speakers and the integral 
subwoofer output feeding a secondary 
amplifier and JBL. K120 subwoofer. 

The breadth and quality of the sound 
was a revelation, with no trace of hum 
or noise, and a rare delight. Replaying 
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many favourite records that we had 
played with other systems provided a 
new insight into the depth- of their 
quality and in some cases revealed flaws 
that we had not previously fully 
appreciated. 

Summary 
The Accuphase E-203 is an amplifier 
which provides adequate power for 
most users with an almost unrivalled 
fidelity. The facilities and flexibility go 
just far enough to satisfy the serious 
audiophile, without going too far as do 
some other top -line amplifiers. This is 
one amplifier that I could safely 
recommend to anybody and be sure 
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that they would find the results equally 
as satisfying as I have. 

ACCUPHASE E-203 INTEGRATED 
STEREO AMPLIFIER 

Dimensions: 445mm wide x 128mm high x 
370mm deep 

Weight: 14.7 kg ,,Price: around $900 
Manufactured By: Kensonic Laboratory, Japan 

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. 

MEASURED PERFORMANCE OF ACCOPHASE E-203 AMPLIFIER SERIAL NO. F90003 3rd -88.2 -100 -89.7 dB 
i I 

FREQUENCY RESPONSE: Turnover 4th -99.9 - dB 
(-3d0 re 1 watt, 0.5V Frequencies 

5th '-102 - dB e-.er-.rFt. Input to Aux.) 200 Hz/7kHz 
THD .006 .005 .005 500 Hz/2kNz 

200 110/7k8r (B) (At 1 Matt into 82) 10002 1901 6.31010 
500 Hz/2961 

2nd -81.9 -90 -88.4 dB 
SENSITIVITY. Left Righ[ 

3rd -79.5 -92 -94 dB (Per 1 watt in 89) Aux: 14 mV 14.1 mV 
4th -89.3 - dB Tuner: 14 tW 14.1 mV 

5th -92.5 - dB Tape: 14 mV 14.1 mV 
THD 0.014 0.004 0.004 \ Phono M/M: 220 yV 220 yV TRANSIENT INTERM0DU1ATICN DISTORTION. Lesa than 0.01% 

Phono M/C: 11 W 11 BV (3.1590, square wave and 
Overload M/M: 230 eV 233 aV 15 kOr sloe wave mixed 4:1) 

Overload M/C: 11.0 mV 11.5 aV NOISE L HUM LEVELS. 

(re 1 Watt into 80) AUX INPUT IMPEDANCE. Left Rl9ttt -78 dB(Lin) -82 dB(A) 

Aux. 41611 40140 
(with volume control set for 

Tuner. 41k11 404 
1 watt output with, PHONO M/M -75 d8(Lin) -81 dB(A) 

Tape: 4161) COki) 
0.5V input (Aux.) PHONO M/C 
50V input (Phono M/M 

-70 dB(Lin) -78 dB(A) 

Phono. 10013, 49611, 96611 10011, 47k13, 100 kn. 0.5mV input (Phono M/C) 

MAXIMUM OUTPUT POWER AT OUTPUT IMPEDANCE: a 145 milliohms(P lk0z) 
CLIPPING POINT: 

IIAR10NIC DISTORTION: 

(A) (At Rated power of 70 watt) 100Hz 

into 817 . 23.7 Volta) 2nd -86.9 

1kHz 

-86.7 

6.300. 
-BB. B dB 

(IHr -A - 202) 

(20má buret repeated at 500eS 
interval.) 

Dynamic Headroom . 

84 V p -P 

110 watts 

2.0 dB (re 70 watts) 
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AUDITEC POWER 25-250. WATTS 
001 Mk.2 30 Watts 
R.M.S. Power Amplifier 
Module. Load 8 ohms. 
Less than 0.05 percent 
T.H.D. Fully short-circuit 
protected. 

018 60 Watts R.M.S. at 

less than 0.1 percent 
T.H.D. Load 4 ohms. 
Fully short-circuit pro- 
tected. 

009 120 Watts R.M.S. at 

less than 0.1 percent 
T.H.D. Load 4 ohms: 
Fully short-circuit pro- 
tected. 

033 Very high quality 100 

Watts R.M.S. Power 
Amplifier for studio work 
etc. Distortion almost 
unmeasurable. T.I. distor- 
tion almost nil. Produces a 

subtle difference in sound 
which has to be heard to 

be appreciated. 

027 250 Watts R.M.S. 
power amplifier module at 
less than 0.2 percent 
T.H.D. Fully short-circuit 
protected. 8 ohm ba- 
lanced output. 

For descriptive leaflets on these mod- 
ules call phone or write to: 

AUDITEC AUSTRALIA 
PTY. LTD. 
10 Waltara Avenue, 
WAITARA, NSW. 2077. 
Phone 48-4116. 
(Pacific Highway side of Welfare Station) 

AUDITEC MAJOR STOCKISTS: 
VIC: Zephyr Products, (03) 568-2922 
OLD: Delsound Pty. Ltd. (07) 229-6155 
SA: Neil Muller Pty. Ltd. (08) 272-8011 
WA: Willis Trading Co. Pty. Ltd. 

(092) 321-7609 
ACT: Musique Boutique (062) 81-5255 
NT: Darwin Communications Systems 

(089) 85-3184 
Farmer & Davies Electronics Alice 

Springs 52-2967 

OTHER AGENTS: 

NSW: Hi -Fi Gallery. Tamworth, 
(067) 66-2525 

Ray Walsh Sound Systems. Albury, 
(060) 21-1502 

President Sound. Wentworthville, 
(02) 631-6689 

W.M.R. Electronics. (02) 605-1203 
Dawes Sound Systems. (047) 39-4421 
D.R. Hi -Fi & Electronics. Dee Why, 

(02) 982-7500 
Landers Music Centre Pty. Ltd. Orange, 

(063) 62-6515 
OLD: Bundaberg Hi -Fi. Bundaberg, 

(071) 71-3176 
Keller Electronics. Maryborough, 

(071) 21-4559 
R.A.V.E. Mermaid Beach, 

(075) 38-3331 

A FULL RANGE OF PREAMPLIFIERS, MIXERS AND COMPLETE AMPLIFIERS 
FOR PUBLIC ADDRESS, STUDIO AND HI -Fl IS ALSO AVAILABLE 
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Chadwick Audio can supply a speaker system to suit your needs. Our range 'nciudes 8" 2 -Way 
systems through to 150 watt "Executive Monitors". We have 12" 3 -Way systems in genuine timber 
veneers, in walnut vinyl, in silver vinyl and in black vinyl. In short, our range is e -x -p -a -n -d -i -n -g. 
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Chadwick Audio Services Pty. Ltd. 89 Carnarvon Street, Silverwater. 2141. Phone (02) 647-1103, 647-1198. 
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Ph!i!ps introduce 
their new loudspeakers 
designed forthe8O's 

High power -High fidelity to Din 45 500 

Introducing the new range of Philips loudspeakers, developed out of 
50 years experience in loudspeaker research and production. Select 
now from our wide range of fine quality, high performance Woofers, 
tweeters and squawkers. To get more information, talk to your 
nearest Philips distributor or dealer, or write to Philips direct at 
P.O. Box 50, Lane Cove, N.S.W. 2066. 
Tweeters - 25 mm Dome High Power 
Incisive AD 0140/T8 40W RMS Polycarb Non Exposed Dome 
Incisive AD 0162/T8 or T1550W RMS Polycarb Non Exposed Dome 
New Smooth AD 01605/T8 50W RMS Textile Exposed Dome 
New Smooth AD 01631/T8 50W RMS Textile Non Exposed Dome 

i 
lr 

Woofers - 300 mm High Power. 
New AD 12650/W8 60W RMS 
New AD 12200/W8 80W RMS 
New AD 12250/W8 100W RMS 
Squawkers - High Power 
AD 5060/S08 40W RMS 125 mm Cone.Sealed Back 
AD 0210/S08 60W RMS 50 mm Dome Sealed Back 
New AD 02160/S08 80W RMS 50 mm Dome Sealed Back 

Don't forget to ask your Philips distributor/dealer about: 
these & other drivers; recommended enclosure designs from 

10W -100W RMS; loudspeaker kits. 

Philips Hi -Fi Speaker System Kits SYDNEY 
Dee Why: D.R. Hi -FI & Electronics, 657 Pittwater Road, North Sydney: 
North Point Hi -Fl, Shop P23, Northpoint Building, 100 Miller Street, Redfern: 
Sheridan Electronics, 164-166 Redfern Street, Concord: Electronic 
Agencies, 115.117 Parramatta Road, Pendle HIII: Electronic Distributors, 
Shops 2, 3, 4, Post Office Arcade, Joyce Street, City: Magnetic Sound, 32 
York Street. 

PHILIPS Electronic 
Components 
and Materials 

Philips Hi-fi Loudspeakers and Loudspeaker Kits Distributed by: 
Queensland: Audiotronics Pty. Ltd., 396 Montague Rd., West End, 
Brisbane. Phone: 44.7566. Victoria: Systems Reliability Pty. Limited, 49 
Tope Street, South Melbourne. Phone: 699.8433. South Australia: World 
Imports, 232 Rundle Street, Adelaide. Phone: 223.6539. Western 
Australia: Electro Acoustic Co. Pty. Ltd., 55 Frobisher Street, Osborne Park. 
Phone: 444.8688. 

PHILIPS 
AHEARNEL21 



3 review 

Marantz model 2600 
stereo receiver 
Big, bold; brassy and packed with features. "... a specific 
case where good money can buy a special type of value." 

OVER THE LAST 10 YEARS we have 
seen the value of output powers of 
FM receivers from a modest 70 W per 
channel up to 300 W per channel into a 

8 ohm load. The Marantz Model 2600 
Stereo AM/FM Receiver is immodest 
not only in performance but also in 
appearance. This unit which was 
obviously designed in America for an 
American market and is packed with 
features which most Americans would 
love and possibly even a few Australians 
as well. 

We had previously seen the Marantz 
Model 2500 which we thought was 
powerful enough (250 W into 8 ohms) 
but the Marantz Model 2600 even sur- 
passes that unit. The most striking 
feature of this receiver is not its size and 
weight but rather its front panel treat- 
ment which we find rather garish and a 

trifle brash. 

The unit 
The front panel is divided into four 
basic sections. The top section contains 
a cathode ray oscilloscqpe on the left 
hand side. This is flanked on the right 
by an illuminated slide rule dial covering 
the range 88 MHz to 108 MHz for the 
FM and 510 kHz to 1700 kHz for the 
AM bands. 

Immediately below the slide rule dial 
are a series of nine light emitting diodes 
to indicate the selection of AM, FM, 
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Phono 1, Phono 2, Auxiliary, Tape over- 
load, Tape signal on left to right channel 
and the frequency lock mode of the 
receiver. This last light is activated when 
the quartz locking circuit takes over 
from the electronic gyro, touch tuning 
control. This control is a neat piece of 
electronic wizardry which allows the 
user to tune close to a station and upon 
lifting one's finger from the knurled 
tuning wheel the receiver then electroni- 
cally steps the control to the exact 
frequency. Whilst the average Australian 
may not be ecstatic about such features, 
we believe that most Americans would 
be. 

The central line of controls contain 
push -buttons to copy from Tape 1 to 
Tape 2, Tape 2 to Tape 1, Monitor Tape 
1 or 2, the switch for the cathode ray 
oscilloscope, the monitoring audio dis- 
play, the RF tuning display or the 
multipath characteristics of the RF 
signal. The other controls are a slide 
control for adjusting balance, switches 
for activating the low cut filter for 15 
Hz, high cut filter at 9 kHz, a loudness 
control, multiplex noise filter switch, 
the muting/quartz control switch for 
weak stations and two switches for 
selecting Speaker System 1 and/or 2. 

The bottom row of controls feature 
a pair of sockets for dubbing in and out; 
selectors for AM/FM Phono and Auxi- 
liary; a mode switch for stereo, reverse, 
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left and right, and left or right; a tone 
control mode switch for defeating or 
for selecting the operating filter 
frequencies; a bass -control, mid -range 
control and treble control each with 
separate individual concentric controls 
for left and right channel and an in- 
dented volume control with nominal 
attentuations engraved around the 
circumference. 

On the extreme right hand side of 
the bottom of the control panel is the 
power on/off switch and a tip -ring -and - 
sleeve headphone socket. 

The rear of the unit features two sets 
of well -designed spring loaded sockets 
for speaker connections; a small axial 
cooling fan for extracting the heat from 
the power amplifiers; a voltage mains 
fuse plus coaxial and twin feed aerial 
sockets for 75 ohm, 300 ohm and AM 
antennas. The unit also incorporates a 
well -designed external loop stick an- 
tenna and coaxial sockets for all the 
main inputs and output connections. 

The inside of the unit looks like a 
professional piece of studio equipment. 
The chassis is dominated by a large 
circular can containing the toroidal 
power transformer together with the 
two large filter capacitors. On the right 
hand side of the unit is a massive, air- 
cooled output stage block whilst the 
right hand side is flanked by the neat 
and effective cathode ray oscilloscope 
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which the designers have seen fit to in- 
corporate. The unit features a large 
number of protection features including 
eight internal fuses as well as automatic 
relay activated protection circuitry 
which is effective and, to say the least, 
essential. The design of the unit is 
obviously of the highest standard and 
Marantz have gone to a great deal of 
trouble to fit a tremendous amount of 
circuitry and many innovative design 
features into what must be considered a 
relatively small package. The unit 
features a strong 'steel chassis and first 
class consumer type components, in a 
design that is highly professional. 

On test 
The objective testing of this unit proved 
to be rewarding. The frequency range 
extends from 3 Hz to 73 kHz and 
gratifyingly, the activation of the tone 
control defeat circuit did not substanti- 
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ally change this. The sensitivities and 
signal to noise results are exemplary. 
The harmonic distortion at the 300 kW 
level is also exemplary, being less than 
0.008% at any of the test frequencies 
whilst at the 1 W level this figure was 
still less than 0.014% at all test fre- 
quencies. The transient intermodulation 
distortion proved to be impeccable, 
whilst the hum and noise levels were 
excellent from both an unweighted and 
A -weighted standpoint. On the RF side, 
the FM frequency response and the 
channel separation were impeccable and 
even the AM response was reasonably 
good. The loudness controls worked the 
way they should. The low frequency, 
mid frequency and high frequency tone 
controls functions operated within the 
correct regions, i.e: the mid frequency 
was centred at 500 Hz. The crosstalk 
between channels was impeccable and 
the hum and noise was also excellent. 
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The RF sensitivity in the mono mode 
was 8.75 dBf (1.2 .uV). The stereo 
sensitivity for 50 dB quieting is 33 dBf 
(25uV). The spurious IF and image re- 
jection was greater than 120 dB and the 
AM suppression better than 60 dB. The 
AM tuner sensitivity was 10 microvolts 
and even its spurious and IF rejection 
were better than 80dB. The only fault 
we could find was that the cooling fan 
was audible and at a level of 25 dB (A) 
at one metre would detract from quiet 
listening. 

Subjectively 
Our subjective evaluation of this unit 
showed ít to be exemplary and we were 
more impressed by the oscilloscope dis- 
play which offers one of the best 
features of any receiver we have yet 
seen. This is useful for tuning, not so 
much for strong stations, but is more 
important for weak stations when the 
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e 
d es 1:1.1: C i I'ONI C: AC-ENCHES 
115-117 PARRAMATTA ROAD, CONCORD 2137 
TELEPHONE 747-6472 
(Corner Parramatta Rd & Lloyd George Ave) 

"THE BRUTE" - develops 300 watts into 4 ohms, 200 watts into 8 ohms. 

COMPLETE KIT FOR ETI 466300 WATT AMPLIFIER MODULE{less heatsink 

and power transformer), exactly as described by ETI including heatsink 

bracket, all nuts, bolts, silicon grease etc. ONLY S63.50. 

HEATSINK FOR ETI 466 AMP. This can be done In two ways as mentioned by 

ETI, i.e. you can make your own out of aluminium (which is not as easy as it 

looks and is very critical), or you can buy the PHILIPS 65D6C HEATSINK for 

S27.50. (NB. This is the only commercial heatsink available In Australia that is 

recommended). 

FAN is also available if required for S29.50. 

TRANSFORMER to suit ETI 466 amplifier, $32.50. 

All parts for ETI 466 are available separately: ETI 466 Printed Board $7.00; 
MJ15003 $5.00; MJ15004 $5.00. 

CASE FOR AMP. We have three cases suitable for the ETI 466 (all 

un -punched): ETI 4000 Amp case (rack mounted) $55.00; ETI 4000 Amp Case 

(wooden sided) $45.00; Dick Smith Rack Mount $49.00. 

OTHER KITS IN OUR RANGE INCLUDE: 
ETI 4000 Amplifier (see ETI May, June, July '79) only $179.00 with wooden sided case, 

$189.00 with rack mounting case. $10.00 extra with 'C' core transformer 60 Watt Low 

Distortion Amplifier Module ETI 470 $29.90. ETI 471 Pre -amp Control Unit $49.90. ETI 472 

Power Supply Kit $42.90, with 'C' core transformer $52.90. e ETI 4 -way Speaker System (Fef 

'80) $439.00 (including all speakers and crossovers but not woodwork). Fully assebmled 

boxes for 4 -way Speaker System $300.00 pair. 

MANY MORE KITS ARE AVAILABLE IN OUR FANTASTIC RANGE - 
ASK FOR FREE BROCHURE. 

ETI 466 
See ETI Feb '80. 
The most powerful 
amplifier ETI has 
had to date, at 
minimal cost 
compared to 
assembled units. 

MAIL ORDER: S1.00 plus 5 percent of order value up to $80.00, thence a flat $4.00. Heavy items sent "freight -on" through carrier. 

"O VIM 

If you have not already 
seen or heard the 
outstanding range of 
MERIDIAN & ROGERS 
amplifiers &.speakers, a visit 
to your nearest specialist 
dealer will convince you 
to go no further in pursuit 
of sound excellence. 

Your nearest Meridian & 

Rogers dealer may not be 
on your doorstep but he's 
worth seeking out and we 
can help you do that. 

rc 

MERIDIAN 

tif 

ROGERS 
... making sound, sound better L 
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ear E ? 
Complete the coupon 

(or phone 02-939-2159) 
for the name of your nearest 

dealer and details about 
Meridian & Rogers equipment 
and other superior audio pro- 
ducts we distribute - Grado, 
Chartwell, Hadcock, Michell, 

Syrinx, Yulon, TVA & STD. 

wyk 

Send to 

UDIO 2000 
P.O. Box 107, Brookvale, NSW 2100. 

NAME 

ADDRESS 

POSTCODE 
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Not the world's biggest selling turntables. 
Southend is the place the British used to go for their holidays before they 

discovered the sun. It's famous for its mud, whelks and its pier. (Recently they 
tried to blow up this Victorian marvel. They failed. ) 

Now Southend has another claim to fame. Roy Gandy! He's a product of 
that era when `British really was best'. 

"There was an Empire on which the sun never set." And the Japanese 
hadn't been invented! Not that Roy Gandy is ancient. Quite the reverse. It's 
just that he thinks that old. For him second best - isn't! 

Mr. Gandy's company, Rega, make the Planar turntable. And they make 
each one painstakingly by hand. Mr. Gandy, being British, is reluctant to 
discuss his products. The media however are not so reticent. 

Adrian Hope, writing in 'Hi-fi for Pleasure' states, "A close inspection of 
the Planar 3 show that it is constructed to a very high standard". "The most 
striking feature is the plate glass platter 12mm thick weighing some 4V2lbs." 
"Listening tests proved to be very pleasing." 

`Hi-fi Review' agrees. "The Rega Planar 3 delivered a very smooth well 
balanced sound, free from any obvious colouration." "There can be no 
argument that the system worked very well indeed." 

If you would like to know more about Mr. Gandy's non -mass produced 
Planar 3 turntable fill in the coupon below. Or call Concept Audio direct. 

Rega 
PMr. Gandy's Planar 3 turntable sounds exceptional. Tell me more. 

Send me the reviews and the name of my nearest stockist. 
I Name 

Address 

Postcode 
Concept Audio Pty. Ltd.,22 Wattle Road,Brookvale,N.S.W. 2101. Y 

Tel: (02) 938 3700 

l p Conce t Audio 403 I s 

Where only the very best is good enough. 
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quartz lock function has inadequate 
signal sensitivity to allow it to operate. 

The background noise on FM is 
extremely low and the background 
noise on both FM, AM and on record 
play and tape recorder is almost as good 
as any amplifier we have tested. Where 
other manufacturers may have been 
prepared to sacrifice performance in 
order to provide the gargantuan power 
of 300 W per channel, Marantz appears 
to have sacrificed nothing by way of 
quality on this unit. Although we are 
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not amoured with the appearance we 
have more than a grudging respect for 
the objective and subjective perform- 
ance that this unit displays. Whilst this 
unit is obviously not designed for the 
Australian market, we see no reason 
why any well heeled Australian would 
not be impressed by what it does quite 
apart from how it looks. This unit does 
not necessarily constitute good value for 
money but rather, may constitute a 
specific case where good money can buy 
a special type of value. 
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THE MARANTZ MODEL 2600 
STEREO RECEIVER 
Dimensions: 48.9cm wide x 17.8cm high x 

43.8cm deep 

Weight: 27.5 kg Price: $1750. 

Manufactured by Marantz (U.S.A.) In Japan 

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. 
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MEASURED PERFORMANCE 
OF MARANT2 MODEL 2600 RECEIVER - S.N. 6% NO. 30019 

FREQUENCY RESPONSE Tone Controls Centred 

(-3dB re 1 Watt, 0.59 Left: 3.3Hz to 73kHz 

Input to Auxiliary) Right: 3.2Hz to 81kHz 

SENSITIVITY 

(for 1 Watt in 82) 

INPUT IMPEDANCE 

(@ 1kHz) 

OUTPUT IMPEDANCE 

HARMONIC DISTORTION 

(At Rated power of 300 Watts 
into 82 a 49 Volts) 

Tone Controls Defeated 

Left: 3.0)íz to 745Hz 
Right: 3.0Hz to 82kHz 

Aux.: 
Tuner: 
Tape. 

Left 

12mV 

12ev 

Right 

12mV 

12mV 

Phono: 13011V 1409V 
Over- 
load: 232mV 230mV 

Aux. 

Tuner: 
Tape: 

Phono: 

Left 

6350 

63kn 

61kí 

Right 

67kn 

67kn 
5362 

90 milliohms (@ 1kHz) 

100Hz 1kHz 

2nd -82.8 -85 

3rd -93.1 -93.4 

4th -100.2 - 

6.3kHz 

-84.4 dB 
-89.5 dB 

- dB 

HARMONIC DISTORTION (CONT.))) 

(At 1 watt into 8n) 

TRANSIENT INTERMODULATION 
DISTORTION 

(3.15kHz square wave and 
15kHzsine wave mixed 4:1) 

NOISE AND HUM LEVELS 

(re 1 Watt into 82) 

(with volume control set for 
1 watt output with -, 

0.5V input (Aux.) 

5mV input (Phono) 

MAXIMUM OUTPUT POWER 
AT CLIPPING POINT 

(IHF-A-202) 

IMF USABLE SENSITIVITY: 

SPURIOUS, IF s IMAGE REJECTION: 

AM SUPPRESION: 

50dB QUIETING: 

5th - - - dB 

TBD 0.008% 0.006% 0.007% 

100Hz 1kHz 6.3kHz 

2nd -78.6 -82.9 -88.6 dB 

3rd -88.3 -88.1 - dB 

4th -85.8 - - dB 

5th -90.9 - - dB 

29D 0.014% 0.008% 0.004% 

< 0.11 

Aux: -7SdB(Lin) -79dB(A) 

Pnono:-71dB(Lin) -78dB(A) 

Greater than 300 watts 

FM Section 

8.75dBf 

120dB. 

60dB 

1.29V 

Mono 12.1dBf (2.29V) 

Stereo 33.2dBf (259V) 
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Top AMPEX1EELto REED T 
at one-third normal price! 

: 

d e 

.- . 
'. 

NOTE: This offer is made by Dindy Marketing 
(Aust.) Pty Ltd and this publication is acting as 
a clearing house only. Cheques should be made 
payable to 'Ampex Tape Offer' and sent, 
together with the order form or accompanying 
letter, to 'Ampex Tape Offer', cio ETI 
Magazine, 15 Boundary Street, Rushcutters 
Bay NSW 2011. We will then process your 
order and pass it on to Dindy, who will send 
you the goods. Please allow up to four weeks 
for delivery. 

Owing to the exceptionally low offer price, 
the minimum ordering quantity is ten tapes 
(total $39). 

The USA Ampex Corporation has made available 
a substantial quantity of 'off -cut' tapes from 
their highest grade material. All tapes are 1800 ft 
(549 m) by Y", 1 mil ferric oxide on standard 
7" reels. 

There's a slight gamble involved - but one in 
which you either win a lot - or a hell of a lot, 

Here's why: 
The tapes offered are of differing types and you 
take pot luck on which you receive. 

BUT, The lowest quality is Ampex' superb 
Ampex Plus series) The highest is Ampex' 
Grand Master series, 

SO. If you draw the Ampex Plus' you'll be 
paying about one-third the usual price. If you 
score the Grand Masters you'll be paying about 
a quarter usual price. 

YOU CANNOT LOSE. If you are not totally 
and completely satisfied with your purchase, 
Dindy guarantee to return the full purchase 
price without question provided the tapes are 
returned within 14 days in the original. packing. 

Identical tapes to those offered are marketed 
in the USA by Ampex, using the trade name 
'Shamrock'. Thís trade name is also used for 
those offered here. 

S for 10 
reels 

Plus $2.00 for post and packing. 

Please supply tapes at $39 for ten S 

Plus post and packing, any quantity:- $2. 00 

TOTAL S 

Name 

Address 

Post Code 
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JBL's 4311 
STUDIO 

MONITOR. 

NOW IT'S 
NOT FOR 
STUDIOS 

ONLY. 

WITH THE 
PROS. 

JBL, is making its most pop- 
ular studio monitor available to 
everyone. 

It's a 3 -way, high -efficiency 
system that gives you wide 
range response. And, because 
it's compact for use in small 
studios, and is finished in hand - 
rubbed walnut, it's perfect for 
your living room or den. The 
JBL 4311 compact studio 
monitor. 

For details and 
demonstrations visit us 

THE PROFESSIONALS IN JBL 

1113011llí 
PTY. LTD. 

108 WEST ST., CROWS NEST 
929 2714 921498 

SPECIALISTS IN HOME INSTALLATIONS 
AND BUILT-IN SOUND SYSTEMS 

ICI 

NORTRONICS. 
AUDIO & DIGITAL 

TAPE HEADS 

or 1 
1.- 

,--- 
IE, 

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, IFONICS and many 
more. 

e 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 

_ 
O 

''rreopor 

BULK 
ERASER 

CLEANER 

TAPE 
SPLICER 

ALIGNMENT 
TAPES 

TAPE tape °a 
HEAD h 

eaner 

NORTRONICS audio care products are 
designed to care for and maintain your 
valuable recording equipment. 
SEND TWO 20c STAMPS FOR OUR FREE 
BROCHURE ON THE COMPLETE 
NORTRONICS RANGE. 

® EMAC 
INDUSTRIES Prv. L rd. 

2 Bengal Crescent, Mount Waverley. 
Vic. 3149. Ph: (03) 277-9989. 

TY. LTD - 
DEL OPU ND 

BRISBANE 

NEW QUALITY 
PRODUCTS FROM 

CLIFF 

"le 

JACK SOCKETS JACK PLUGS 

PLASTIC FEET CONTROL KNOBS 

11111114~ 

nab 
MOO 

PCB SPACERS RECESS PLATES 

CABINET 
HANDLES 

op 
up 

SLIDER 
POT KNOBS 

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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STEREO 
POWER AMPLIFIER 

MODEL 3002 

0 
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Based on ETI's superb new 466 amplifier module, the Jaycar 
3002 kit provides high power at a fraction of the cost of 
comparable commercial units. 
LED power meters that give an accurate reading of output 
power, thermal overload protection and speaker protection 
against overload and DC voltages have been combined with 
two ETI 466 modules and a rugged rack mounted case to 
provide an amplifier that will withstand the tortures of "on the 
road" use. 

FEATURES: 
300 watts per channel. 
LED power meters. 
Input level controls. 
Massive heatsinking. 
Inbuilt speaker protection. 
Thermal overload protection. 
Rugged rack mounting cabinet 
with handles. 

Send S.A.E. for full information 
and specification sheet. 

' \\\\\\ti 

This unique 88 note piano is fully touch 
sensitive and offers 4 selectable piano 
tonal qualities plus tremelo; 
honky-tonk and phasing effects. 
Complete with pedals, this is the best 
performance piano kit on the market 
today. 

COMPLETE KIT 
ONLY 

$550 

"CLEF" TS88 
Touch Sensitive Piano 

Full 88 note keyboard. 
Touch sensitive on all voices. 
Sustain and Soft pedals. 
Combination of voices and harpsi- 
chorrf plus electronic effects. 
Small, compact and lightweight. 

ONLY 

$395 

"CLEF" String Ensemble 
Simulates the multiple source sound 
of string group. 

Split keyboard facility. 
4 voices on upper keyboard. 
3 pre-set voices on lower keyboard. 
Variable Attach and Decay. 
Foot controlled Swell pedal. 

sacar 
PTY. LTD. 

380 SUSSEX STREET, SYDNEY 

PO Box K39, Haymarket, 2000. Tel: 211-5077. 
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Yeirdreview 

Yamaha P2200 200W/ch. 
power amplifier 
... a first class piece of equipment. Whilst ... designed for 

commercial usage ... it would be equally at home in a true 
high fidelity system." 

THE YAMAHA P2200 amplifier is one 
of the first pieces of Yamaha gear that 
we have seen designed specifically for 
the commercial rather than the 
consumer market. The first feature of 
this amplifier that strikes you is the 
apparent ruggedness and the way the 
designers have gone to a lot of trouble 
to enable it to withstand normal abuse, 
particularly in transit, when used for 
professional musical applications. 

The amplifier is designed with a matt 
black finish on most surfaces. The front 
panel has a very rugged appearance with 
sturdy power on/off switch, and LEDs 
to indicate thermal overload and power 
on. These are deeply recessed into the 
escutcheon to provide better than 
normal protection. The top section of 
the panel contains two deeply recessed 
wattmeters which indicate power into 
a normal eight ohm load. These are 

E._ 

Air. 
YAMAHA 

31, 

calibrated from 0.01 watt through to 
100 watts at zero dB, and 300 watts 
at +5 dB. 

The lower section of the front panel 
has two rotary, calibrated step 
attenuators with steps of minus infinity; 
50 dB, 42 dB, 37 dB, 34 dB and then 
2 dB steps to zero dB. These attenuators 
are accurate, functionally effective and 
also rugged. 

The front panel of the amplifier is 
designed for rack mounting in a 
standard 19" (480 mm) rack and 
features two large aluminium handles 
on either side to provide ease of lifting 
and additional positive protection for 
the front panel when being moved. 
The sides of the amplifier incorporate 
massive heat sinks which are deeply 
finned and thermally effective. 

The top of the amplifier features 
a heavy, anodised aluminium slotted 

U 

cover which also provides for effective 
thermal dissipation. The rear of the 
amplifier features unbalanced inputs by 
means of a pair of male and female XLR 
series professional sockets with 
unbalanced inputs switchable from 
either pin 2 or pin 3. In addition, there 
are tip -and -sleeve sockets immediately 
below to allow interconnection with 
tip -and -sleeve leads or with the adjacent 
chánnel. The unit is not arranged for 
automatic paralleling of inputs nor is 
it wired for balanced inputs which 
would be preferred in many broadcasting 
and professional situations. 

The mains fuses are sensibly located 
on the back panel and the speaker 
terminals are very large universal sockets 
to simplify rapid connection of the 
external loads. 

The designers have sensibly placed 
extended feet which double as 

1111111~111 
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protective buffers on both sides of the 
rear of the chassis to provide protection 
for the terminals, wiring and the 
amplifier itself in transit. The feet 
provide reasonable clearance for the 
amplifier when located on a rack, in 
transit or on a shelf. 

Unlike any other professional hand- 
book we have seen, the handbook for 
this unit has 52 pages of useful data and 
is a veritable encyclopaedia of good 
design practise and usage. The data is 
useful, not only for this amplifier, but 
also for many of the associated facilities 
including plugs, cables, and wiring 
systems with which it could reasonably 
be expected to be used. 

The handbook also provides accurate 
data on maximum power loads and 
other pertinent characteristics for the 
amplifier in use. In particular, it 
provides data on load impedance versus 
output power with the data extending 
down to two ohms. We checked that 
particular data out and shall have more 
to say about it later. 

On the bench 
The objective testing ' of this unit 
showed its frequency response to 
extend from 12 Hz to beyond 110 kHz 
and ±% dB from 20 kHz to 50 kHz. 
The distortion characteristics of the 
amplifier are far better than one 
would expect and are truly "high 
fidelity", being 0.014% at 100 Hz, 

I 
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Transient overload recovery test (according to standard IHF-A-202). 10 dB overload re rated 
power into 8 ohm load, both channels driven. Overload duration - 20 ms, repetition rate - 512 ms. Left picture taken with sweep at 1 ms/div., right picture at 2 ms/div. 

0.003% at 1 kHz and 0.005% at 6.3 kHz 
at maximum output. At the one watt 
level this performance was still excellent 
with the total harmonic distortion being 
0.018% at 100 Hz, 0.004% at 1 kHz 
and 0.007% at 6.3 kHz. 

We were intrigued with the stated 
power output of the unit. The actual 
maximum power output into a four 
ohm load was 420 watts, with both 
channels driven, and 529 watts with one 
channel driven. At two ohms this power 
drops to 306 watts and, according to 
the handbook, the peak power with one 
channel driven occurs at about 2.5 ohms 
where 600 watts can be delivered by the 
amplifier. 

The hum and noise level performance 
is also in the top end of the high fidelity 
league. The results were excellent being 
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-82 dB linear and -90 dB A -weighted, 
referenced to the one watt level. 

The transient overload performance 
of the unit is outstanding and the 
transient intermodulation distortion is 
less than 0.01%, which is also excellent. 
The crosstalk (separation) between 
channels is typically 100 dB at 1 kHz 
and is better than 83 dB at all 
frequencies between 20 Hz and 20 kHz. 

Listening test 
I could not fault the objective testing so 
I tried out the subjective performance 
of this unit utilising it as the basis for 
a public address system at a large 
charity dinner with a number of top 
name singers of international repute 
performing. When fed by four micro- 
phones and quality four -channel mixer, 

Q 
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ALLYOUR REQUIREMENTS AUSTRALIAWIDE 

We have everything you need in stage lighting equipment 

REMOTE CONTROL n FLIGHT 36 

LIGHTING 
DIMMER DESK 

SWITCHBOARD 
BY ACCESS ELECTRONICS 

This is a remarkable breakthrough in lighting control 
systems. Many applications do not require a dimmer 
system, but need a flexible, versatile switching system. 
This extraordinary system features a 12 circuit stage rack 
with 12 x 2000W zeró switching modules. The stage rack 
is connected to a remote control desk with a standard 14 
core control cable. The desk features4 presets, each with ' 

a master. All 12 channels have a flash -to -full button, as 
do each of the 4 masters. A programmable chaser offers 
sequencing over the masters. Each preset switch has an 
LED indicator, glowing at half brilliance when preset 
selection is made and full brilliance when that particular 
preset is in use. The remote switching unit offers ver- 
satile control of 12 lighting circuits - without the ex- 
pense of dimmers. 

RACK MOUNTING . 

STAGE RACK 
12 x 2000W CIRCUITS 
ZERO SWITCHING 

e 4 PRESET CONTROL DESK 
MODULAR SWITCH GEAR 
LED INDICATION 
FLASH BUTTONS 
PROGRAMMABLE CHASER 

OSCILITE CHASER 
New, compact light chaser from Page Electronics. Sim- 
ple operation with variable rate control for three 450W 
lighting circuits. For shadow chase, simply turn unit 
over! Perfect for shop displays, disco, promotions. A 
neat, low-cost unit! 

- .; 4,1 .. 

The Flight 36 is a totally new advance in dimmer desks 
offering 36 channels, 2 presets and A & B masters. Each 
channel has a flash button, as do each of the masters. A 
master fader allows dimmer setting of the flash buttons. 
A push down blackout button is convieniently placed 
above the masters. Individual selection of each channel 
to a master is by push switch, with LED indication giving 
an immediate "state -of -the -board" at one glance. Flight 
36 will couple with any standard Strand Electric dimmer 
rack - Miniset, Minipak and JTM! 1, 2 or 3 12 -way dim- 
mer racks may be used, allowing a system to be assem- 
bled with potential for future expansion. The Flight 36 
interconnects with Strand dimmer racks using a 14 core 
control cable, with twist -lock cannons. The Flight 36 is a 
rugged, precision lighting desk, designed for fixed in- 
stallation or touring. 

ROSCOLENE COLOUR FILTERS 
The most widely used colour medium throughout the world - 
available in a full range of 52 standard theatrical colours. Ros- 
colene Is clear, easy to handle, stable, with good durability. 
Sheets - 500mm x 600mm (20" x 24"). 

LEE FILTERS 
This popular English filter medium is available in 47 standard 
theatrical colours and correction filters. Lee Filter comes in 
large sheets - 1200mm x 533mm (48" x 21"). 

Distributed nationally by: 

PTY LTD. 

140. MYRTLE STREET 
CHIPPENDALE NSW 2008 

02 6997963 ..:. 
Resellers enquiries welcome. 

MELBOURNE: 
Clearllght Shows 
17 Alex Avenue 
Moorabbin 3189 
(03) 553-1446 
Lighting Corporation 
131 Brighton Rd 

Richmond 
(03) 429-5122 

BRISBANE: 
Harvey Theatrical 

Lighting 
21 Crosby Road 
Albion 4010 
(07) 262-4622 
GOLD COAST: 
Rave Light & Sound 
2388 Gold Coast Hwy 
Mermaid Beach 4218 
(075) 38-3331 

HOBART: 
Good Oil Sound 
25 Cestray Esplanade 
Battery Point 7000 
(002) 23-5150 
NEWCASTLE: 
Your Move Lighting 
37a Beaumont Street 
Hamilton 2303 
(043) 69-3560 
WOLLONGONG: 
Trilogy Light 8 Sound 
40 Princes Highway 
Fairy Meadow 2519 
(042) 83-1219 

ADELIDE: 
Hlwatt Lighting 
37 Angus Street 
Adelaide 5000 
(08) 212-2033 
Psycho Lites 
PO Box 291 
North Adelaide 5006 
(08) 267-3719 
PERTH: 
Western Strobe Lighting 
1142 Hay Street 
East Perth 6005 
(09) 321-9369 
Kosmic Sound 
1074 Albany Highway 
Bentley 6102 
(09) 361-8981 

Also available nationally from STRAND ELECTRIC outlets. 
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the unit was driven to close to its 
maximum output on a continuous basis 
for some three hours. The VU monitors 
sat happily around the 100 and 150 
watt level for most of the time with 
regular peaks up to the 300 watt level, 
where the onset of clipping was 
detectable. 

It was quite apparent on the 
subjective evaluation that clipping or 
overload is taken in its stride. The 
amplifier quite happily handled the 
thermal dissipation without additional 
fans and with an ambient temperature 
of 30°C. 

The amplifier equitted itself well in 
this role with no audible trace of hum 
and gave a scintillating performance. 

I evaluated the unit at home, 
subsequently, in my living room, fed 
by a Shure V15 cartridge, an AIWA 

Lou A Chalks : I 
r.r . .,. ..awua 

. .. S. aMr,.-,r....i.1._. - 
7,1 -4.11. . .. 

entente 11 

]ea pe.. 
.nal,.1. 

u.1ll.ry Inwt 
(Short 

rcult.e) 
he M 

:tW . 

~I Matt 
Into 

100 

0.t..l8.1.IO Ito 

.o ., w, ..... ,.f ,.. ... s...a 

_... _ 

aeousai 
SO 

u,.rr]..,a.I..M =MI 
>m 

.(..f ,. U. wte03 

301 
et 

]m00 O®tl e Cla uman: a c 

6900 cassette player and an SAE 3000 
preamplifier. The quality of repro- 
duction was as natural as the label on 
the front panel of the unit claimed it 
to be. 

Summary 
The Yamaha P2200 is a first class piece 
of equipment. Whilst it may have been 
designed for commercial usage in 
auditoria, hotels and discos, it would be 
equally at home in a true high fidelity 
system. 

The only factor limiting its range of 
uses that I can find is its lack of internal 
balanced inputs. Even this problem 
could be readily overcome by means of 
external transformers or by rewiring 
the internal circuitry to accept balanced - 
to -unbalanced transformers with the 

appropriate changes in labelling on the 
back panel. 

Overall, the Yamaha Model P2200 
Amplifier performs much better than it 
looks! 

THE YAMAHA MODEL P2200 
AMPLIFIER - SERIAL NO. 7300 
Dimensions: 480 mm wide x 188 mm high x 

380 mm deep 
Weight: 20 kg Price: $1395 
Manufactured by The Yamaha Corporation, 
Hamamatsu, Japan 

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. 

MEASURED PERFORMANCE OF 

YAMAHA STEREO AMPLIFIER MODEL P-2200 (S.N. 7330) 

FREQUENCY RESPONSE: Tone Controls Defeated 

(-3dB re 1 watt, 0.5V Left: 15Hz to > 110kHz 
Input to Aux.) 

SENSITIVITY: 

(for 1 Watt in 80) 

INPUT IMPEDANCE: 

OUTPUT IMPEDANCE: 

HARMONIC DISTORTION: 

(A) (At Rated Power of 230 Watts 
into 80 = 42.9 Volts) 

(B) (At 1 Watt into 82) 

Right: 15Hz to > 110kHz 

Left 

AUX. 76mV 

Left 

AUX. > 25k12 

Right 

76mV 

Right 

> 25kf2 

- 35 milliohms (@ 1kHz) 

100Hz 
2nd -80.3 

3rd .81.3 

4th -95.7 

5th -94.9 

THD 0.014 

100Hz 

2nd -77.3 

3rd -79.6 

1kHz 6.3kHz 
-92.8 -90.2 dB 

-92.4 -88.1 dB 

0.003 

- dB 

- dB 

'0.005 

1kHz 6.3kHz 

-88 - dB 

- -83.2 dB 

4th 

5th 

THD 

Both channel driven 2a 1kHn )^ad 4 

One channel driven @ 1kHz load 42 

One channel driven @ 1kHz load 2' 

TRANSIENT INTERMODULATION DISTORTION: 

(3.15kHz squarewave and 
15 kHz sine wave mixed 4:1) 

NOISE 6 HUM LEVELS: 

(re 1 Watt into 892) 

(with volume control set 

output with, 

0.5V input (Aux.) 

for 1 watt 

MAXIMUM OUTPUT POWER AT 
'CLIPPING POINT: 

(IHF -A - 202) 

(2065 burst repeated at sodas 
intervals) 

-90.8 

-90.2 

0.018 0.004 

P 420W per channel 

P 529W one channel 

P - 306W one channel 

Dynamic Headroom . 

Less than 0.019 

- dB 

0.007 

AUX. 82dB (Lin) 9OdB(A) 

136 V P -P 

289 Watts 

1 dB (re 230 watts) 
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ALARMS 
Comprehensive Burglar Alarm 
SCR Alarms 
Car Radio Protector 
Fire Alarm, Simple 

AMPLIFIERS & 
PREAMPLIFIERS 
Non -Inverting Amplifier 
AC Amplifier 
AC Amplifire, Simple 
Voltage Follower 
Flexible Response 
HI Z, Hi Gain Amplifier 
Voltage Controlled Amplifier 
Recording Pickup 
Direct Coupled Power 
CMOS Power Booster 
Photocell Amplifiers 
12 Volt PA System 
Class A Amplifier 
Clipper Preamp 
Headphone Amplifier 
Op -Amp Circuits, Standard 

SIGNAL PROCESSORS 
Track and Hold Circuit 
Track and Hold, Simple 
ADSR Envelope Shaper 
Frequency Doubler 
Frequency to Voltage Converter 
Frequency Meter, Analogue 
Digital to Analogue Convertor 
Schmitt Trigger, Without Hysteresis 
Schmitt Trigger, Simple 
Pulse Lengthener, Optical 

SIGNAL GENERATORS 
Square Wave, Low Frequency 
Square Wave Generator 
Monostabie Multivibrator 
Triangular Waveform Generator 
Marker Generator 
Voltage and Frequency Calibrator 
VCO, Simple 
Voltage Controlled Oscillator 
Sine Wave Oscillator 
Tone Burst Generator 
Thermistor Oscillator 
Theremin 
Exponential Waveform Generator 

FILTERS 
Loudness Control 
Rumble Filter, Switchabie 
VCF, Cheap 
CMOS Filters 
Voltage Controlled Filter 
Tone Control, Active 
Tone Control Circuit 

SPECIAL EFFECTS 
Organ, Simple 
Warbling Alarm 

Guitar Synthesiser 
Guitar Fuzz 
Drum Simulating 
F ishcaller, Transistorised 

MIXERS 
Audio Mixer 
Basic Mixer 
Switched Mixer 

DETECTORS & 
COMPARATORS 
Low Battery Warning 
Battery Voltage Monitor 
Recording Level Meter 
Comparator Voltmeter 
Voltage Comparator 
True RMS Detector 
Positive Peak Detector 
True RMS Convertor 
Temperature Sensor, Differential 
Schmitt, 555 

INDICATORS 
Temperature Sensor, Remote 
Warmth indicator 
Warning Flasher 
Transistorised Flasher 
Blown Fuse Indicator 
Novel Indicators 
Neon Tube Flasher 

SWITCHING 
Stereo input Selector 
Stereo Switch, Simple 
LogicTouch Switch 
Stereo Only 
Input Selector, Sequencing 
Audio Switch 
Touch Switch, Thermo 
LED Changeover Circuit 
OR Gate, SCR 
AND Gate, SCR 
4016 OPDT Switch 
Beam Splitter, Oscilloscope 
Twilight Switch, Automatic 

SEQUENCE & TIMING 
Time Delay Switch 
Snooze Delay Unit 
Timer, 1-12 Minutes 
Code Switch 
Timing Circuit 
Combination Lock 
Flexible Timer 

POWER CONTROL 
Impulse Power 
Half -Wave Control 
Improved Half -Wave 
Zero Switching 
Triac Lamp Flasher 

Triac Slave Controller 
Light Show, Simple 
DC Lamp intensity 
Train Speed Control 
Temperature Controller 

POWER SUPPLIES 
Current Source, Drift Free 
Constant Current, High Voltage 
Output Voltage, Adjustment 
High Voltage, Variable Regulator 
Switched Output , 

Dual PSU 
Mobile Power Supply 
Converting Single to Dual 
Op -Amp Supply 
Low Ripple PSU 
Zener Assistance 
Crowbar, Simple 
Low Voltage, Short Protection 
Low Ripple at Low Current 
30 Volt Regulators 
Standard Configurations 

TEST 
FET Testing, Static 
Diode Tester 
Ammeter, Wide Range 
Millivoltmeter, Audio 
DC Probe, 100000 Megohm 
Measuring RMS with a DVM 
Logic Indicator, Audible 
Transformer -Inductor Tester 
Pulse Catcher Probe 
JFET Test, Quick 

DIGITAL 
Data Selector, Two Way 
7 Segment Improvement 
3 Chip Die 
Hex to 7 Segment 
Binary Calculator 
TTL Keyer 
ASCII Keyboard 
Counter -Display Module 
Clock Generator, Multiphase 
Windicator 
Self -Clear 
LED Counter 

AUTOMOBI LE 
Fuel Gauge, Digital 
Immobilisation, Automobile 

MISCELLANEA 
Emergency Lights 
Digital Thermometer 
SCR One Shot 
SCR Multivibrator 
Meter Amplifier 
Night Light, Automatic 
Telephone Circuit 
Headphone Adaptor 
Rising Edge Trigger 
Position Transducer, Digital 
Temperature Stabilized Relay 

CRYSTAL OSCILLATORS 
LF-VHF, Various 

SPEAKER CROSSOVERS 
Computer Aided Design 

BATTERIES 
Characteristics and Composition 

CONVERSION TABLES 
Hex -Decimal -Hex 
Decimal -Hex -Octal -Binary 

LOGIC DATA 
CMOS-TTL Comparison 
TTL Functions 
CMOS Functions 
Truth Tables, Logic 
Boolean Algebra, Laws 
CMOS Pinouts 
TTL Pinouts 
MPU Glossary 

MISCELLANEOUS DATA 
Transistor Characteristics 
FET Characteristics 
Diode Characteristics 
Semiconductor Packages 
Problems? 
Colour Codes 
Component Codes 
Preferred Values 

Please note: the Circuits Books 
are intended as 'ideas 
directories' - they are 
not meant for the 
beginner. 
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Enjoy any one of these magnificent album sets for 10 days FREE! 

BEETHOVEN 
11 Great Piano Sonatas 
played by pianist 
Alfred Brendel. / 
This is a quality 
Philips edition of 
some of the most 
popular and moving of 
Beethoven's sonatas. 
Included are the superb 
'Pathetique', the exquisite 
`Moonlight', the `Waldstein', the 
beautiful 'Appassionata' and the 
mighty and demanding 
'Hammerklavier' ... a real 
musical feast. Each is played by 
Alfred Brendel, one of the finest 
concert pianists playing today. 

LISZT 
The Complete Hungarian 
Rhapsodies plus excerpts 
from the remarkable 
`Opera Paraphrases'. 
Played by pianist 
Michele Campanella. 
The Rhapsodies are a mixture of 
gypsy and folk music from the 
Balkans, together withLiszt's 
original music. As piano works 
they reveal his masterly 
knowledge of the instrument 
and his wonderful feeling for 
tonal colour. They are amongst 
the most popular works in the 
piano repertoire. Recorded by 
Philips. 

TCHAIKOVSKY 
TCI1<11.1iLKShY 

1 
s ,r, t-- 

Each album set contains 

STEREO LP's OR 
CASSETTES 

Any one album set can be yours, 
if you decide to keep it, for just 

.98 
(plus 81.65 delivery, - 
handling and insurance). 

á 

As your introduction to Classics Preview Series... 
You are invited to preview these brilliant performances, on 

four records or cassettes, in any one of four superb album sets. 
Listen at home for 10 days free. Then the album set of your choice 
can be yours for less than you would pay for a single disc or tape 
in a record shop. 

To obtain your introductory album set simply fill in and return 
the coupon today. Listen to the recordings for 10 days free, then 
either keep them for just $7.98 (plus delivery, handling and 
insurance) or return them and owe nothing. 

You can receive future releases for 10 days Free! 
NO OBLIGATION. 

The Classics Preview Series brings you a continuing 
programme of great classical music in outstanding performances. 
Every recording is offered on 10 days free trial. You don't have to 
buy a minimum number of recordings and you may cancel any 
time you wish. 

Here's how it works: About every eight weeks you will receive 
a free copy of the Classics Preview Series magazine. Each issue 
will feature a Selected Recording, specially chosen for its 
outstanding merit. To obtain this recording, do nothing - it will 
be sent to you automatically. But if you prefer a different 
selection -or nothing at all - you simply complete the order 
form supplied and return it by the date shown on it. 

In each magazine you will also fmd many alternative selections 
of both records and cassettes in sets, single recordings at 56.98 
each, and bonus recordings for only $4.98 each. 

Special bonuses mean you save - and continue to save 
For each album set, or any single recording bought for $6.98, 

you can choose another recording for just 54.98 (plus a small fee 
for delivery, handling and insurance.) All are top -label recordings 
worth at least $8.99 retail. 

So for fine music, fill in and return the coupon today. 

CLASSICS 'PREVIEW SERIES 
G.P.O. Boa 2057, Sydney, 2001. 
11-19 Hargrave Street, East Sydney, N.S.W. 2010 L 

Symphonies 4, 5 and 6 
together with the Swan 
Lake and Sleeping Beauty 
Ballet Suites. 

The celebrated Deutsche 
Grammophon edition of 
Tchaikovsky's three greatest 
symphonies played by the 
renowned Leningrad 
Philharmonic under Yevgeny 
Mravinsky. Also included are 
the famous recordings of the 
Swan Lake and Sleeping 
Beauty ballet suites by 
Herbert von Karajan and the 
Berlin Philharmonic. 

BRAHMS 

I31;4 
SIME'I1()N1¡I,S, 

Symphonies 1, 2, 3, and 
4 played by the Vienna 
Philharmonic Orchestra 
under Karl Bohm. 
Brahms, to a greater extent 
than any other composer, 
brought classical -romantic 
music to its logical 
conclusion. The fourth 
symphony was responsible 
for his last - and greatest - 
musical triumph in Vienna 
in 1897 when it was 
performed under Hans 
Richter. This, and the three 
preceding symphonies, truly 
reveal Brahms' might as a 

symphonist. Recorded by 
Deutsche Grammophon. 

NO -MONEY -NOW ORDER FORM 
TO: CLASSICS PREVIEW SERIES G.P.O. Box 2057, Sydney, 2001 
Please send me the album set I have ticked below for just 57.98 plus 51.65 delivery, handling and insurance. 

10 DAYS FREE AUDITION 
I need send no money now. You will bill me later. TMET401 

I understand that: 
The Classics Preview Series will offer 

me a Selected Recording, and alternative 
recordings, about every eight weeks. 

Selected Recordings will be described 
in magazines sent to me well in advance 
of shipping dates. If I want a Selected 
Recording I need do nothing and it will 
be shipped to me automatically. But if I 
prefer an alternative selection - or 
nothing at all - I will complete the 
order form supplied and return it by the 
date shown on it. 

The Classics Preview Series current 
price for single records and cassettes is 
just $6.98. Prices are subject to change at 
any time but will always be clearly stated 
in the magazine. For every album set I 
buy, or any single recording purchased 
for $6.98, I may choose another 
recording from any single recording 
listed in the magazine for just $4.98 plus 
a small delivery, handling and insurance 
charge. 

I may cancel my membership at any 
time. 

NAME 

ADDRESS 

POSTCODE 

Please enrol me as a member of The 
Classics Preview Series, and send me the 
introductory album ticked below. 
I prefer records cassettes Q (please tick one) 

BEETHOVEN 
TCHAIKOVSKY 
LISZT 
BRAHMS 

SIGNATURE 
(This coupon must be signed. If you are under 
18, your parent or guardian must sign). 
This offer does not apply in States where it 
contravenes the law. 

J 
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Ma' "A 
Where readers can advertise 
For Sale/ Wanted/Swap/loin. 

We'll publish up to 24 words 
(maximum) totally free of charge for 
you, your club or your association. 
Copy must be with us by the 1st of 
the month preceeding the month of 
issue. Please - please - write 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: 
Ell Mini -Mart, Modem Magazines 
15 Boundary St, 
Rushcutters Bay NSW 2011 

3 
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COMMUNICATIONS 

SELL: Realistic TRC409 18ch AM CB, 
Realistic Base Microphone, Dick Smith 
Porta Pack with accessories, one power 
horn speaker. Phone (085) 52 1914. $120. 

FOR SALE: No.12 ex -army transceiver plus 
one carton radio valves. Write J. Rees, 1/1 
Fairy St. Gwynneville NSW 2500. 

WANTED: XTAL Filter 9MHZ SSB 90dg 
stopband equivalent KVG-XF-9B SEI 
QC1246AX or parts suit 1974 Plessey SL600 
transceiver exciter VK7ZTC QTHR. Phone 
(002) 27 8983 a.h. 

AUSTRALIAN Radio Dx club, for shortwave 
and mediumwave Dxers. Monthly magazine 
published. Write for details to ARDXC P.O. 
Box 79, Narrabeen NSW 2101 enclosing a 

300 stamp. 

AUDIO 

MELBOURNE Audio Club meets and shares 
with people a common interest in Hi -Fi, 
Music and Audio demonstrations. For 
further info ring AH (03) 561 5128 or (03) 
232 6811. 

FOR SALE: International 422 stereo amp 
50 W/C H $100 o.B.o. Ph (052) 78 2525. 

FOR SALE: Amcron 1C150 pre amplifier with 
handbooks and factory test report. Very 
little use. $295 (03) 211 4026. 

WANTED: TEAC A21 cassette deck & 
service manual, Sony ICF 7800 pocket 
radio, Sinclair pocket T.V. Phone (02) 
43 2698. 

FOR SALE: ET1427 Equalizer. Works. No 
cover. $80. (02) 449 4186 or P.O. Box 243, 
Pymble, NSW 2073. 

WANTED: Output transformer 10 000 ohms 
C.T. to 3 ohms. Suit push pull 6AQ5 s. 
Phone Tom Cousins (02) 467 6503 business 
hours. 

MISC. 

WANTED: Circuit diagrams of b/w 
T.V.s pre 1974. Especially H.M.V. PR/2, 
PL3/BC and VA -E5 Hybrid chassis. State 
price. D. Watson, 5 The Avenue, Alstonville, 
NSW 2477. 

WANTED: Valves, European, 8 pin lock in 
base ECH21, EF22, EBL21. G. Bracey, 
Exeter P.O., West Tamar, Tas. Phone 
94 4126. 

SELL: 14 44 pin sockets $10. 6 comp. 
boards (130 ICs, many resistors, caps, 
diodes $10. E. Jackson, 85 Bookpurnong 
Tce., Loxton 5333. 

WANTED: T.V. Tank Game, AY -3-8710 IC 
wanted. Mike Springett, 13 Windsor Tce., 
West Beach 5024. Phone (08) 356 5010. 

COLLECTOR disposing of antique radios, 
valves, parts, books. Will pack & rail. Box 
222, Alderley, 4051. 

FRIDEN Flexowriter I/O U/L case, with 8 

channel paper tape punch and reader, 240 V 

motor, brown model, $125. Others from $60. 
R. Long (02)27 2982 a.h. 

SELL: Chain printer, stand, power supply 
manuals $650 and ASCII Flexowriter with 
punch needing attention $150, Geelong 
(052) 75 1108. 

TRS-80 owners. Use a light pen with your 
computer to communicate directly with the 
screen. No modification or expansion 
interface needed. Also telephone dialer, I/O 
controller. For more info write C/- P.O. Box 
122, Bondi Beach, 2026. 

TI speak and spell circuits and any details 
on interfacing it to a uP wanted. Geoff 
Cohen, P.O. Box 73, Lyneham, ACT 2602. 
Ph (062) 49 3493 (w), 54 7608 (h). 

TRS-80 sound synthesiier based on Texas 
Instruments Synthesizer. Plugs in, simple 
to use, generates any sounds you want. $65 
or best offer includes power supply, notes, 
etc. R. Gareb, 17/37 O'Donnell St, Bondi, 
2026. Ph (02) 30 8261. 

APPLE II program exchange. Non profit. 
Send program and receive one. Disk or 
tape. Ring or write. Laurie Boshell, 47 
Martin Place, Linden 2778. (047) 531032. 

IMSAI Video Board with monitor PROM, 
optional graphics capability, second 
character set (e.g. APL), $350 assembled 
and tested with cable. A. Tan 787 1706. 

VECTOR Graphics Bit Streamer I/O board, 
one serial and two bidirectional parallel 
interfaces and 20 mg current loop, 5200. A. 
Tan, 787 1706. 

WANTED: Printer 110 baud, must be ASCII. 
Manual required rs 232c interface. Phone 
(049) 46 8404 after 6pm. 

USED computer or kit wanted, suit learner. 
Please phone Cl- H. Jones (02) 871 5932. 

SELL: SWT KBD -5 keyboard inc. case, 
power supply, serial interface, $120. DG - 
640 VDU board, $120. Both assembled and 
working. Gary Brunckhorst, (07) 263 4404 
a.h. 

WANTED: Exidy Sorcerer, any sized 
system. Sell: Box of components and 
hardware, $10. A.W.A. CRO, $15. Trevor a.h. 
(02) 713 2370. 

COPYRIGHT: The contents of Electronics Today International and associated publications is fully protected by the Commonwealth 
Copyright Act (1968). 

Copyright extends to all written mate nal, 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 (fdr 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, Modem 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. 
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PET Minicomputer - business keyboard, 
16k RAM, tapedeck. Ample software 
including editor, assembler, diagnostics, 
all manuals, basic book. Worth $1900 - only 
$1400. Ring Chris 419 4424. 

SrELL: C1 P with monitor, 16k RAM, cassette 
recorder, and lots of software e.g. chess. 
$1,150. R. West, 3/8 Spring Rd, Malvern 
3144. Phone (03) 20 2150 5pm - 9pm. 

OSI superboard or C1 owners In 
Wollongong area, swap programs and 
information, phone Paul (042) 61 5451. 

EXIDY Sorcerer 8k, 6 mths old, perfect 
condition, $850. Phone Adelaide 264 1870. 

SELL: 1200' and 2400' x 1" unused 
computer/videotapes, 10 for $25 freight on. 
Sample Reel $4. Phone (07) 3761045 a.h. 

ANYONE interested in running an 
accoustic coupler or modern based system 
for transmitting TRS-80 programs to one - 
another on a swap basis, write with your 
ideas, designs, etc and I will send you mine. 
Robert Gareb, 17/37 O'Donnell St, Bondi 
2026. 

SELL: Sinclair Cambridge Programmable 
Calc., and 294 progs: maths, general/ 
finance/statistics, physics, electronics. 
$40. E. Jackson, 85 Bookpurnong Tce., 
Loxton 5333. 

FOR SALE: Level II 16 K TRS-80 computer. 
Complete with monitor & cassette, also 
includes games e.g. microchess, 
micromusic, space games and many more. 
$1 000. Brian Marshall, phone 387 2127. 

CENTRAL DÁTA S-100 extender board, $95. 
Also Logos 8K static ram board, $90. Jeff 
Bills, 29 Berkley Rd, Ringwood Vic. Phone 
541 2529 (b). 

TRS-80 Level 1 games pack of 10 programs. 
Lunar Taxi etc. All with spectacular 
graphics, $12. M.. Binet, 743 Huon Rd, 
Ferntree, Tas. 7101. 

TRS-80 L2 program swapping. I have 
around 100 programs. Phone 639 7962 or write J. Hale, P.O. Box 192, Baulkham Hills, 
NSW 2153. 

TARBELL phase -encoded cassette 
interface P.C.B. (S100) with manual, $100. 
Part assem. (I.C.s (L.S.) in sockets). Passive 
components reqd to complete software to 
suit Central Data 2650 avail. Jim (03) 560 
3206 a.h. Mulgrave. 

FOR SALE: 2 only new Shugart SA -400 
minifloppy disk drives with cables, 
connectors, and manual. $390 each o.n.o. 
Phone (03) 435 0130. 

UNUSED Semcon 8k/16k Eprom Board for 
Motorola based system, $100. M6800 
applications manual, $8. M6800 3'/ºk basic, 
$15. W. Geary, Koolan Island, WA 6733. 

SELL: E.A. (4k) 2650 micro. 2k on board. 
E.A. VDU, cassette i/f, micro basic, 
assembler, plenty games. $435. R. Watters, 
33 Captain Cook Drive, Willmot 2770. Phone 
628 9187. 

SORCERER: 32k owner would like to 
correspond with others. Swap programs 
and ideas on uses, publications, 
modifications, etc. P. Deckert, 61 Agnes St, 
George Town, Tas 7253. Phone (003) 
82 1649. 

PLEASE USE BLOCK LETTERS 

sad 
eptil% 

Improve your picture by fitting a mast -head 
amplifier plus a good quality cable such as 
coaxial or open wire. Your present signal can 
be Increased by at least 3 times if you use one 
of the following amplifiers. 

Input Output Gain Ratio 
HILLS 
MH1 300 ohms . 300 ohms 10 dB 3.1 
MH2 300-15 ohms 75 ohms 20 dB 10.1 
MH4 300-75 ohms 300-75 ohms 25 dB 17.1 
MH4F 10 or 20 dB down on Ch's 3-4-5A 

LARGEAR 
6060 75 ohms 75 ohms 28 dB 25.1 
6059 75 ohms 75 ohms 15 dB down 

on Ch's 0-6 

Price 

$47.62 
563.31 
$71.52 
574.97 

559.98 
$57.30 

KINGRAY 
MH2O 300/75 ohms 300/75 ohms 20 dB 10.1 574.97 

CRAFT LINE AMPLIFIERS. VHF -UHF 
Outlets In Out Galn Ratio Price 
1 75016 75 75 16 dB 6.1 $45.00 
2 75D12 75 75 12 dB 4.1 $52.79 
3 75010 75 75 10 dB 3.1 $53.70 
4 75010 75 75 10 dB 3.1 $54.29 
2 75021 75 75 21 dB 11.1 560.45 
3 75019 75 75 19 dB 9.1 561.45 
4 75019 75 75 19 dB 9.1 $61.95 
CROWN remote control antenna rotator, $99.00 
ECRAFT double screen coaxial cable: 
2045 - 3.59 loss at 216 Mhz per 30 metres, 49c per 
metre. 
2063 - 2.05 loss at 216 Mhz per 30 metres, $1.08 
per metre. 

Open wire feeder - 1.5 dB loss at 200 Mhz per 
30 metres, 70c per metre. 
Masting - Telo-masts - guy fittings - outlet 
plates - splitters - Balun fly leads - etc. 
Belling -Lee type plugs in lots of 10, 55c each. 
Gold Detectors - Bounty Hunter range. 
84 VLF/TR Discrimination, $337. 2 only TR1000D 
VLF/TR, were $445, now $339. Red Baron RB7 
VLF/ R/SPO ground reject discriminator, $595. ETI 
Kits, May'77, build you own gold detector, to clear at 
$49.00 

PL259 50 ohm plug, 60c. Jumper leads, 6" fitted 
with 2 x PL259 plugs, $2.00. 

Prices subject to alteration without notice. 

ELECTROCRAFT 
PTY. LTD. 

68 Whiting Street, Artarmon NSW 
Telephone 438-4308 Ext. 6 

' WE ARE SPECIALISTS 
L30 years in the antenna business. 
Hours: 8am to 5pm. Sat 9am to 12 noon. 
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ANDY' ELECTRONICS 

FRANCHISE 
OPPORTUNITY 
For established retailer 

COUNTRY AREAS 
Now you can add extra profit, volume, traffic to your 
store by adding a range of the famous Tandy/Radio 
Shack Electronic products to your line. 

If you have a successful store, (Hardware, Furniture. 
Appliance. Sporting Goods, Toys/Hobbies, Chemist, 
Radio, TV, etc.) contact us now! 

A minimum investment covering inventory and start 
up costs can begin a new and exciting association 
with Tandy - a leader in home entertainment and 
electronics! 

Write or phone: 
Mr. E. Epps.Franchise Manager 

Tandy Corporation, 
P.O. Box 229, Rydalmere, N.S.W. 2116. 

Phone: (02) 638 4333 

For precision soldering. 
Light weight. 
High power. 

FROM YOUR RADIO PARTS SUPPLIER OR: 

(02) 709 5293 (07) 44 0131 
(03) 543 5122' (08) 42 6655 
(002) 34 2233 (09)3815500 

ADCOLA 
STANDARD 
No frills. 
Just high 
performance. 
3mm S 30 
5mm S 50 
Fitted with 
non -seize tips 

ADCOLA 
DUOTEMP 
Temperature 
control at your 
fingertips. 
3mm D 30 
5mm D 50 

Fully automatic 
'THERMATIC' 
also available. 

SD -2B 

ADCOLq, 

POWER SUPJLIES 
Fixed Voltage for 
Battery Operated 
Equipment 

Fully protected against sustained short circuits 
Rugged, attractive steel case 

Suitable for continuous operation in high 
ambient temperatures 
On -off switch with separate L.E.D. indicator 
Overload Indicator on ECA 143 and ECA144 

ECA140 ECA143 i ECA144 

OUTPUT 13.8V 13.8V 13.8V 
2A 3A 4A 

RIPPLE & NOISE: 0.75mV/Volt at rated output 

..,PROTECTION: Fold back current limiting 

Variable Voltage for Bench Use 
The "ECA160" series are low cost power supplies designed for 

laboratory., factory test and systems applications. They are equipped 
with a front panel mounted 10 turn voltage control, combination am- 

meter/voltmeter and binding posts. Output is continuously variable 

from zero to 8% above the maximum rated voltage. 

FEATURES: 
Linear series regulator 
Automatic short 
circuit protection 
Low drift 
Fast transient response 
Electricity authority 
approved 

VOLTAGE CONTROL: 
10 turn 5mV resolútion 

RIPPLE: 2mV RMS 

LOAD REGULATION : 

0.04% or 10mV 

USTRALIAN 
MADE 

FERGUSON TRANSFORMERS PTY.LTD. 
31 HIGH STREET, CHATSWOOD. N.S.W. 2067. ,} 

."fKBUSON,É 

V.r,.b. A.~1 
11.....P.V 

+ - 
vals- ,, - 
TYPE NO. VOLTS AMPS 

ECA160-12/3 0-12 3.0 
ECA 160- 24/1.5 0-24 1.5 

ECA 160-35/1 0-35 1.0 

Made in Australia and Guaranteed by: 

FERWISON 
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Professional Sound Systems 
Start WithThe Stanton 8815 

Stanton Magnetics presents the new 881S 
Professional Calibration Standard Cartridge. 
It's the cartridge preferred by recording 
engineers worldwide and it assures a new 
standard for home audiophiles desiring the 
very best in recorded sound. 
Its patented, low mass Stereohedron1Mstylus 

Sole Australian Distributors: 
LEROYA INDUSTRIES iTñ 

tip makes possible the flawless reproduction 
of high velocity modulations present on 
today's finest recordings. 
The Stanton 881S...where great sound begins. 

STNTOfl 
THE CHOICE OF THE PROFESSIONALS 

Head Offi^e: 5r Hallway -u , Leedervilie, Western Australia, 6007. Phone 81 2930 
NSW Ofric.... r St, North Sydney 2060. Phone 922 4037 

Available at du. ' .onscious Hi -Fi dealers throughout Australia! 

,111979 STANTON Ma,r,yr - t 



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 compo- 
nents for ETI projects. 

We have only listed the projects 
published in the last few years, with 
their dates of publication, so this page 
can also be used as an index, even though 
kits are not available for some of them 
(as far as we know). Any companies 
who wish to. be included in this list 
should phone Jan Collins on 334282. 

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 fol- 
lowing 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 to six 
months. ' 

Magnifying glasses may be bought 
at many general hobby shops, News- 
agents and some stationary suppliers. 
Squint a little - ít helps. ! 

- Series 4000 stereo amplifier 

Complete kits of this popular unit, 
featuring the 470 60 watt modules, 
the 471 preamp and power supply 
etc, are available from the following 
suppliers (see Key below): B,E,F,R., 

Key to Companies 
A Applied Technology Pry Ltd, 1A Peterson Avenue, Welters, NSW 

for projects 
Project Electronics 

041 
042 
043 
044 
045 
047 
048 
061 
062 
063 
064 
065 
066 
067 
068 
070 
071 
072 
081 
082/ 
528 

083 
084 
085 
086 
087 

.088 

Continuity Tester T D,B 

Soil Moisture Indicator T D,B 

Heads or Tails Circuit (Oct 76) . F,T,D,E,A,B,L 
Two Tone Door Bell (Oct 76) F, T,D,E,O,A,B,L 
500 Second Timer T D,O,A,B 
Morse Practice Set T 

Buzz Board 
Simple Amplifier (Oct 76) 
Simple AM Tuner (Mar 77) 
Electronic Bongos 
Simple Intercom (Nov 76) 
Electronic Siren 
Temperature Alarm (Dec 78) .. , 

Singing Moisture Meter 
LED Dice Circuit (Oct 76) 
Electronic Tie Breaker (Jan 77) 
Tape Noise Limiter (Jan 78) 
Two -Octave Organ (Jun 78) 
Tachometer (Mar 77) 

Intruder Alarm 
Train Controller 
Car Alarm 
Over -rev Alarm 
FM Antenna 
Over -LED 
Hí -Fi Speaker 

550 
D,O,A,B 551 
T,D,A,B 552 

T D,O,A,B 553 
D E,B 556 
D A,B 557 

T,O,A,B 558 
D,O,A 559 

T,D,E,A,B 577 
D B 581 

T D,E,A,B 582 

F E,L 
D B 583 

T E,0 585 
586 

T E,A 587 
588 

D A,B 
589 

Test Equipment 
132 Experimenter's Power Supply (Feb 77) E 

133 Phase Meter (Apr 77) E 

134 True RMS Voltmeter (Aug 77) E 

135 Digital Panel Meter (Oct 77) E 

136 Linear Scale Capacitance Meter (Mar 78) . . -E 
137 Audio Oscillator (May 78) E 

138 Audio Wattmeter (Nov 78) 
139 SWR/Power Meter (May 78) 
140 1 GHz Frequency Meter -timer (Mar 78) - 0 
141 Logic Trigger (Jan 79) 
142 High Current Power Supply (Feb 7.9) E 

143 Curve Tracer (Jan 79) 
144 Expanded -scale RMS Voltmeter (Jun 79) 

.148 Logic Test Probe (Jul 79) 

Simple Projects 
243 Bip Beacon (Apr 77) 

F 

245 White Line Follower (Nov 77) F, 

246 Rain Alarm (Apr 78) F L 
248 Simple 12V to 22V Converter (Jul 78) 
249 Combination Lock (Apr 79) E 

253 'Hot Potato' Game (May 791' 
254 Egg Timer (Jun 79) 

Motorists' Projects 
316 Transistor Assisted Ignition (May 77) , - D,O,E 
317 Rev Monitor Counter (Jul 77) E 

319 Variwiper MK II (Sep 78) E 

320 Battery Condition Indicator (Apr 79) . , . D,E 

244 Alarm Alarm (Feb 77) 

Miscellaneous 
546 GSR Monitor (Mar 77) E 

547 Telephone Bell Extender (Jun 77) E 

548 Photographic Strobe (May 77) E 

549 Induction Balance Metal Detector (May 77) E 

Digital Dial (Aug 78 E 

Light Chaser (Sep 78) E 

LED Pendant (Sep 78) 
Tape/Slide Synchroniser (Oct 78 ,E 
Wind Speed/Direction Indicator (Dec 79) 
Reaction Tester (Feb 79) E 

Mast -head Strobe (Feb 79) 
Cable Tester (Mar 79) 
General Purpose Power Supply 
Dual Power Supply (Jan 77) F E 

House Alarm (Jul 77) T,O,E,A 
House Alarm - 

Installation Instructions (Aug 77) 
Marine Gas Alarm (Aug 77) E E 

Ultrasonic Switch (Sep 77) R,O,E,T,L 
Shutter Speed Timer (Oct 77) E 

UFO Detector (May 78) 
Theatrical Lighting 
Controller (Nov & Dec 77 Jan & Mar 78) N 

Digital Temperature 
Meter (PCB135) (Dec 77) E 

590 ' LCD Stopwatch (Oct 78) N 

591 Up/Down Presettable Counter (Jul 781 E 

592 Light Show Controller (Aug 78) E 

593 Colour Sequencer (Dec 79) 
594 Development Timer (Apr 79) 
595 Aquarium Light Controller (May 79) 

Electronic Music 
602 Mini Organ (Aug 76) O,E,D,B 
603 Sequencer (Aug 77) , 

604 Accentuated Beat Metronome (Sep 77) ....E 
605 Temp Stabilized Log - 

exponential Converter (Sep 78) 

Computer Projects 
630 Hex Display (Dec 76) EA 
631 ASCII Keyboard (Dec 78) 0 E A 
631 Keyboard Encoder (Apr 77) 0 E,A 
632 Video Display Unit (Jan -Mar 77) 0 A 

633 TV Sync Generator (Jan 77) E A 
634 8080 Educational/ 

Prototyping interface (Jul, Aug 78) 
635 Microcomputer Power Supply (Sep 77) 
637 Cuts Cassette Interface (Jan 78) V,O,E,A 
638 Eprom Programmer (Jul 78) E A 
639 Computerised Musical Doorbell (Mar 78) ...A 
640 S100 VDU (Apr, Jun 78) V,O,A 
641 S100 Printer (Sep 78) 
642 16k S100 RAM Card (Feb 79) K 
650 STAC Timer (Nov 78) 
651 Binary/hex Trainer (Jun 79) 

2077. Audio Projects Radio Projects. 
B Bill Edge Electronic Agenciet, 115 Parrerrinta Road, Concord 

(PO Bo: 1005, Burwood North 2134). 

C J. R. Components. PO Bo: 128, Eastwood, NSW 2122 

448 Disco Mixer(Nov 76 
449 Balanced Microphone Amp (Nov 76).. F, J,E,L 
450 Bucker Brigade Audio Delay Line (Dec 77) 

712 CB Power Supply (Jun 77) 0 E 

713 Add-on FM Tuner (Sep 77) 
714 V HR -Log -Periodic Antenna (Feb, Mar 78) 

D Dick Smith Electronics P/L, Cnr Waterloo 
& Lane Cove Roads, North Ryde, 2113. 

451 
470 

Hum Filter (July 79) F D 

60 W Amp Module (May 79) - - F, A,B,E,P,R,S 
715 
716 

VHF Power Amplifiers (Nov 77) 
VHF Power Amplifiers (Jan, Feb 78) 

E All Electronic Components, 118 Lonsdale Street, Melbourne, Vic 
3000. 

F Tasman Electronics, 12 Victoria Street, Coburg, Vic 3058 

471 
473 

Stereo Preamp (June 79) F, A,B,E,P,R,S 
Series 4000 Moving -coil Cartridge 

Preamplifier F J 

717 
718 
719 

Crosshatch Generator (May 78 E 

SW Radio (Oct 78) E 

RF Field Strength Indicator (Nov 78) 
J Jaycar Pty Ltd, PO Boo K39, Haymarket, NSW 2000. 480 50-100 Watt Amp 720 2 m VMOS Power Amp (Jan 79) 

K $ M Electronics, 10 Stafford Court, Doncaster Eaet, Vic 3109. Modules (Dec 76) F, J,E,D,O,R,AB,L 721 Aircraft Band Converter (Mar 79) D E 

L Ellistronics, 289 Latrotw Street, Melbourne, Vic 3000. 481 12 V 100 Watt Audio Amp (May 77) E 722 Antenna for ETI-721 (May 79 

M Mode Electronics, PO Box 365, Mascot, NSW 2020. 
481 High Power PA/ Guitar Amp (Jun 77) O 724 Microwave Oven Leak Detector (Jul 79(- ...D 

N Nebula Electronics Pty Ltd. 16 Boundary Street, Rushcutters 
Bay, NSW 2011 

O Orbit Electronic', PO Box 7176, Auckland, New Zealand. 

482 
482 
483 

Stereo Amp (Jan 77) 0 E 

Stereo Amp Part 2 (Feb 77) 0 E 

Sound Level Meter (Feb 78) E Electronic Games 

P PrePek Electronics, 718 Parramana Road, Croydon, NSW 2132. 
484 Simple Compressor Expander (Jul 77) E 804 Selectagame (Nov 76 0 

R Rod Irving, PO Boo 135, Northcote, Vic 3070 
485 
486 

Graphic Equalizer (Jun 771' J E 

Gowl-round Stabilizer (Nov 77) 
804 
805 

Selectagame (Rifle Project) (Mar 77) 0 
Puzzle of the Drunken Sailor (Oct 77) 

T Townsville Electronic Centre, 281E Charters Towers Road, Riming 

Sun Arcade, Townsville, Old 4812. 
487 Audio Spectrum Analyser (Feb 78) E 806 Skeet (Jan 78) 

V Silicon Valley, 23 Chando, Street, St Leonard., NSW 2065. 
489 
490 

Audio Spectrum Analyser 2 (Apr 78) J E 

Audio Compressor (Dec 79) 
810 
811 

Stunt Cycle TV Game (Jun 78) 0 D,B 
TV Tank Game (Oct 78) O,E,D,B 

W Willis Electronics, 993 Hay Street, Perth WA 6000. 491 Graphic Equaliser (Mar 79) 812 Wheel of Fortune (Dec 79) 
y Trilogy, 40 Princes Highway, Fairy Meadow, NSW 2510 495 Transmission Line Speakers (Aug 77) 813 Race Track Game (Jan 79) 
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answer letters as soon as possible. Difficult questions may take time to 
answer. 
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'Stir the wallaby stew, boys, 
make soup of the kangaroo's tail ..." 
(Australian folk song) 

L 

`' p (;t:R 

,QACtIVE 

ASTRONOMY must be a tough sci- 
ence. Intrepid, even. Its practitioners 
need to be hardy men of resolute 
forebearance, if we take heed of a re- 
cent Incident which occurred at the site 
of the UK infra -red telescope located 
atop the 4200 metre summit of Mauna 
Kea in Hawaii. 

Three astronomers were ensconced 
on the mountain top going about the 
business of observing, this particular 
night. In the course of the evening they 
were hit by the worst storm to strike 
Hawaii in 100 years! 

Deciding to abandon work for the 
night - an imprudent move - they 
made to retreat to the sleeping quar- 
ters, some 1500 metres below .. . 

Their usually reliable four-wheel 
drive truck refused to start 

NEES 
The strong winds cut off all electric- 

ity supplies and the telephone. The 
mountain road was washed away by 
the heavy rain. 

There they remained for four days 
and nights . .. until rescued. 

Despite this harrowing episode there 
remains a great queue of astronomers 
keenly interested in using the facility. 

Like I said -a tough science, pur- 
sued by intrepid practitioners of resol- 
ute forebearance. 

Red faces dept. 
June and November 1976 were two 
bad months for certain staff members 
of our illustrious rival E A Their 
June cover that year featured a 

NordMende 1800 colour telly - but 
who do you think was shown operating 
it? Electronics Today's very own adver- 
tising sales manager, (then) Howard 
Jenkins! 

It seems that Howard was out at 
NordMende one day, and being a par- 
ticularly handsome sort, was called on 
to pose for a press pix ... which E 
A ran as a cover! Then, damn it, if 
they didn't do it again five months later - Page 26 of their November issue 
included a pix of the British Post Of- 
fice's Viewdata system - this time the 
model (chosen for much the same 
reason as before) was the UK Elec- 
tronics Today's advertising sales man- 
ager Bob Evans. 

Thanks fellas - wonder why you 
didn't include the models' names? 

146 - April 1980 ETI 



AND IT'S ALL IN OUR COLOUR CATALOGUE 
The truth is, JVC have always produced real hi-fi 
components and we believe this current range 
represents JVC's finest range ever. Here are some 
real innovations and performance features to whet 
your appetite:- Quartz locked turntables with un- 
canny accuracy; Receivers/Amplifiers, some with 
built-in SEA Graphic Equaliser and DC, class A/B 
amplification; Cassette deck with JVC automatic 
computerised tape tuning; Computer designed 

O 

speaker systems; Separaté but matching JVC 
components designed to compliment one another, 
perfectly. And all this real hi-fi know-how is yours 
...merely for the asking. 

1 FREE OFFER 1 

. 

If you think they look different, 1 
wait till you've heard them! `MI all = MI 

the right choice 

COLOUR HIFI CATALOGUE 
Just fill out this coupon and we'll fill you I in on what's available and new in terms 
of JVC hi-fi entertainment...and ifs all 
FREE! 

Name 

Address 

Postcode 
WT 1323/E7I/79 

I am especially interested in... 
Cassette Decks 
Matching Systems Amplifiers 
Speakers 
Turntables 
Receivers 

Just address your 
envelope to... 
JVC Hi -Fi Advisory 
Service, 
Post Office Box 307, 
North Ryde, 

N.S.W. 2113 JVC, 



What you see on the meters 
you'll hear on the tape. 
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PEAK, 1 - I ° I I zdiummomm 
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Including the latest ideas is audio 
technology in modestly priced hi-fi 
components is a principle to which 
Technics is committed. 

The inclusion of our most accurate 
metering system, the FL (fluorescent) 
bar graphs in the RS -M17 model 
cassette deck is another example. 

To make an accurate recording you 
need accurate meters. The FL meters are 

Dolby is the trademark of 
Dolby Laboratories Inc. 

Technics M17 
Stereo Cnssette Deck 
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electronically controlled so response 
time is instantaneous. Each bar length 
is proportional to the sound level, and 
there's no overshoot -a characteristic of 
conventional needle -type meters. The 
meters give direct parallel readout for 
instant comparison between channels. 

Other practical features on the 
RS -M17 cassette deck are rewind auto - 
play, so you spend more time listening to 

Technics 

our tapes and less time just pressing 
buttons; the highly reliable Super 
Peimalloy head; 3 -position tape 
selection for optimum results from the 
tape type you use; and Dolby' noise 
reduction system. 

You won't find a similarly priced 
cassette deck with moré features than 
the RS -M17. See for yourself and your 
Technics dealer. 

Technics Advisory Service, PO. Box. 319, North Ryde, N.S.W. 2113 T.79.32 


