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IWWore features 
fumiCommodore 64!
And more powerful than an Apple 11 e, for a fraction of the cost 

; {Dick Smith Electronics presents The CAT.

. That means that you can use thousands of programs 
designed to run on Apple lie - without paying

GET
YOUR

the Apple lie price! Programs for fun, for 
k learning and for business.

With its very large internal ROM memory

FREE
Computer

- twice the size of the Apple - and a 
. larger, easier-to-use keyboard (81 

keys compared to the Apple lie’s 
63 keys!), high resolution

Information Pack. >
Post to:
Dick Smith Electronics, 
Marketing Department

k graphics, 8 colours, 6502A 
|^. second generation pro- 

cessor, it has the features

PO Box 321, North Ryde, NSW 2113 
you need - without 

paying one cent extra 
for ‘standard’or call into your nearest Dick Smith 

Computer Centre. ■
Would you use a CAT computer for
□ Business □ Education □ Fun □ Other
Name_____________________________________

Address___________________________________ 

features others charge you a fortune for!
The bottom line is always the price! And the CAT wins 
paws down. A fully expanded Apple He cost over $2,200 
while The CAT, similarly optioned sells for less than 
$1,500. Affording the best computer has become a whole 
lot easier... with The CAT, from Dick Smith Electronics. 
Below is a small sampling of the great range of software 
available for the CAT, obtainable from your nearest Dick 
Smith Electronics’ Store.
Visicalc II... The first and the best spreadsheet. ^^»'1
Sandy Word Processor. . . This program is setting a new 
standard for Word Processing on Micro’s. El EM
PFS File. . . One of the most popular and powerful 
filer/database programs available. EIES

Dick Smith Electronics p*. Ltd.

Phone: Postcode -AÏ04- Australia’s best value computers.



Build a 
teletext decoder

Plug into teletext information 
services with our new teletext 
decoder. This month, we 
describe the main features and 
review the LSI chip set used in 
the design (see page 12).

What’s coming?
Next month, we will present 
the full circuit diagram of the 
teletext decoder, describe a 
brilliant new train controller, 
and take a look at a low-cost 
CRO that comes as a kit of 
parts (see also page 106).

Sustain unit 
for guitars

GUITAR
SUSTAIN

BOOST IN/OUT

Want guitar sustain but 
without the distortion you get 
with fuzz. With the new EA 
Guitar Sustain, that’s just what 
you get. Details page 66.

On the cover
You don’t need a 
new TV set to 
receive teletext. Our 
new teletext decoder 
mates with your 
VCR and will set 
you back just $199 
(see page 12).
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$495;«?
Price Breakthrough
The Neotronics Model OS620 is 
a powerful 20MHz dual trace 
oscilloscope with performance 
and features normally found on 
scopes costing $200-$500 more. 
We sell at lower profit margins 
and import directly from the 
manufacturer. You reap the 
benefit!!

$5741?
Built-in component 
tester
The component tester allows you 
to make full use of the OS620. 
With no additional test gear, you 
can check resistors, capacitors 
and zener diodes as well as 
trouble shoot solid state circuits. 
Testing signals are available via 
the COMP. TEST terminals.

Probes 
included 
in price.

Probes included
Most users will need a set of 
probes. These are sold as very 
expensive ‘extras’ with some 
other brands - often costing over 
$60.00 a pair (we think this is a 
bit like selling a car and then 
saying it’s extra for the tyres!). 
The Neotronics OS620 comes 
complete with a pair of high 
quality probes.

Compare the Features
The Neotronics OS620 is a 
precision measuring instrument. 
The tube is 150mm flat screen/ 
internal graticule type with 2kV 
acceleration potential. The 
bandwidth is a full 20MHz on 
both channels. Others offer 
round faced tubes, plastic 
graticules, less bandwidth, yet 
cost more! Intensity modulation 
is built in.

Check these specs
• Vertical sensitivity: 5 mV/div to 20 V/div. 12 ranges
• Operating modes: ch-A, ch-B, dual, add, invert'ch-B.
• Rise time: 17nsec
• Time base speed: 0.5|jLsec to 0.5s/div. 19 Ranges (plus 5X mag.)
• Trigger source: Int, ch-A, ch-B, line, ext and auto.
• Trigger coupling: AC, HF reject, TV line and TV frame.
* X-Y operation: Ch-A becomes Y axis, Ch-B becomes X axis.
• Trace rotation on front panel.

Bneotronics
FOR HIGH TECHNOLOGY

314 Lower Plateau Road, Avalon NSW 
2107 Australia PO Box 289, Newport 
NSW 2106. Phone: (02) 918 8220 
Telex: AA 70842

DELIVERED ANYWHERE 
IN AUSTRALIA FOR $7.50

ELECTRONICS

BUY DIRECT 
ANDSAVE

Prices correct and goods expected in stock at time of going to press

Phone on the Hotline
(02) 948 8220

Avoid disappointment. Order 
your OS620 by Bankcard or 
MasterCard on the phone. Just 
call up, reverse the charges and 
we’ll take your order. Shipping is 
only $7.50 anywhere in Australia 

including packing and 
insurance.
Full 12 month warranty. Your 
OS620 is fully guaranteed for a 
full year.
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Ft Editorial
t Viewpoint

So you think you’re an engineer, mate!
Engineers and technicians who don’t read Electronics Australia regularly 

are not keeping up with the rising tide of electronics; in fact their degree or 
qualification is probably not worth the paper it is printed on! How can 1 make 
such an outrageous statement? Well that opinion has been growing for some time 
now but it has been crystallised by recent events as EA has attempted to hire new 
staff.

Recently EA advertised for new staff, both in the magazine and in the daily 
press. The response to these ads was quite gratifying and we had quite a few 
applicants who were either recently qualified engineers or part-way through a 
suitable degree course. This is ideal since it means that we would be hiring people 
who are right on top of the latest developments in new technology, or so you 
would hope.

When we came to interview the most suitable applicants, we were in for a 
shock; most of them didn’t have a clue. Well perhaps that is a bit sweeping but 
they certainly did not have a good grounding in electronics. This was most 
surprising for us as some of these people were already holding down highly paid 
jobs. As far as we were concerned though, they were incompetent and not 
worthy of the title: engineer.

We make this drastic judgment on the basis of a simple knowledge test. 
Naturally we don’t want to employ people as engineers who don’t have a good 
grounding in the fundamentals. So we asked each and every applicant a series of 
four or five questions which they were expected to answer verbally and, if they 
wished to do so, with the aid of sketches. The questions were as follows:

1 (a) Give a simple outline of how a superheterodyne AM radio works.
1 (b) If you get this far, explain how a superheterodyne FM radio works. 

What is limiting and why is it important?
2. Give an outline of how a simple complementary-symmetry amplifier works. 

Include in your explanation the workings of the bias stabilisation of the output 
stage.

3. Explain how a phase-lock loop works.
4. Explain how a three-gate oscillator works? Ditto for a Schmitt trigger 

oscillator.
5. Explain how a multiplexed seven-segment display works and what are its 

advantages. Why aren’t liquid crystal displays also multiplexed?
Now that is by no means an exhaustive survey of electronics; it does not even 

begin to scrape the surface of what a good all-round engineer would be expected 
to know. But it can give an indication of general knowledge.

Well, how did most of these recently qualified or soon-to-be-qualified engineers 
and technicians go? You would have to conclude that most were hopeless. Some 
could not even get to first base with question one. They did not know about 
mixers, IF amplifiers or detectors. Incredible.

Question two stumped most people when it came to explaining such things as 
Vbe multipliers and the purpose of emitter resistors in the output stages. 
Incredibly, some had not even heard of the advantages of power Mosfets in this 
respect. Where had they been? continued on page 121
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Top quality Swiss made 
infra-red people sensor

The very latest: Swiss made quality detector 
actually senses human radiation — even 
from across a room! Virtually no false 
triggering, ultra reliable. Simple connection 
to our Security Centre (L-5100) and 
Bookshelf Control Module (L-5102).

Two other models also available.

ONLY $1 1 9
these superb security system components from 

LficK bmith Electronics. Everything from the very latest ¡n integrated 
circuit control units right through to the sensors you use to stop 
thieves before they get in!
Don t know what to do? No worries: our exclusive booklet ‘How to 
mtall your own burglar alarm’ will tell you how easy it is! Yes, YOU can 
put in your own fully professional quality alarm system' at a tiny 
fraction of the cost of professional installation.

Microwave Sensor
Wmovements® h(Tt<^

operated. Range up to 15 metres, attaches to any alarm system' 
Cat L-5000

Latest
technology!

95

Ultrasonic Blaster!
alarm,: the ¡deal alarm tor those who don't want to out in 

a arms This one is fully self contained, including siren speaker Just 
sh?f and its lnvisible ultrasonic raysdetect movement 

antastic for single room protection; can also be used as a sensor on a 
master alarm console. Includes 
sensitivity control, operates 
from external 12V battery, 
from mains via optional plug
pack with internal battery 
back-up. Has provision for 
external speaker, sensors 
etc. $99

Cat L-5108

Professional 
Quality 
Security
Centre

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

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

Infra-red Beam
Burglar Alarms ... Door Minders ... People Counters the 
applications are endless!
Both infra-red transmitter and receiver are in the same unit, with a 

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

$99

Cat L-5050

Plus! Everything you need for no-fuss installation 
of your alarm system ... such as
Wire
Thin hook-up wire for easy concealment. Range of colours 
available. 100/metre or only $8.00 per 100m rolL
Light-weight ‘figure 8’ twin conductor cable. One cable marked 
with tracer for instant recognition. Cat W-201 0
200/metre or only $15.00 per 1 00 roll.

ELECTRONICS Australia, August, 1 984

Magnetic Switches
100% Hidden Magnetic (Reed) 
Door & Window Switches. What 
a great idea! Ideal for all alarm 
systems — usable in wood 
aluminium & other 
doors/windows. They are covered 
by window/door when closed — 
no one knows they're there' 
Operates between 8 & 10mm

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

Cat L-5210

Tools
Standard Flat Blade or Philips Blade Screwdrivers at barqain 
P^es; Slze" Flat Cat T-4010 @ 55C. Philips Cat T-4020 @ 
650. Stubby Size- Flat Cat T-4060 Philips Cat T-4065 Each $1.75. 
Popular Size -Flat Cat T-4085 @ 850 Philips Cat T-4030 @ 750 
Heavy Size - Flat only, Cat T-4100 @ $1.95 each.
Soldering Irons:
240V 30W general purpose iron Cat T-1330 $9 95 12V 25W 
general purpose iron T-1920 $9.95.
Solder to suit 1,25mm hobby pack Cat N-1638 $1.20.



Big screamers!
Larger (127 x 200mm) horn with 
huge 15 watts rating. For the 
installations where a loud alarm is

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

a must. 
CatC-2718

OM

* * * * EXCLUSIVE ★ ★ * ★

makes it so easy to 
install your own alarm system to fullv' 
n^^'?na stan4ards! Everything you 
need to know-and it’s only $1 95 frFRFF

25

Also 
ideal for 
PA use

ONLY

$2750

Features:
• Heavy duty steel case with 

security key lock and 
tamper protection.

• Internal mains power 
supply plus charger for 
(optional) back-up battery: 
room inside the case for 
battery.

• Latest ‘wire-out-proof’ 
sensor circuitry-suits both 
n/o and n/c sensors!

• Use with any type of 
intruder detection sensors.

• Isolate any sectors) you 
wish: you can have alarm 
on in rest of house while 
you’re asleep at night.

• Comorehensive installation 
manual supplied!

Cat L-5100

Give em 
the gong!

Ultra Loud Bell. A great new 
addition to our range. Huge 8 inch 
fire bell with massive gonger, 12 
volts operate at 300mA. Suitable 
for most alarm systems.
Cat L-5280

$349®

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

12 volt supply 
Unbelievable 
120dB @1m 
output

Cat L-7025

M4’5
Battery Back-up

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

charged.

Cat S-3320

$2495

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

and they’re

Cat L-5270 $4 Oso
ONLY I Æ J

Stainless Steel Pliers/Nippers
Transistor Nipper Cat T-3205 
Mini Flat Nose Cat T-3325 
Mini Needle Nose Cat T-3570 
Mini Long Nose Cat T-3565 
And they're onty $8.50 a pair!

See centre section for address details PTY. LTD.
ELECTRONICS Australia, August, 1984



News Highlights

Aluminium replaces glass 
in X-ray telescope

X-ray telescopes are far more complex 
than their optical counterparts. Because 
one mirror can deflect X-ray energy by 
only a small amount, many reflecting 
surfaces are needed in order to focus the 
X-ray image. Using glass surfaces, 
ground in the same manner as for optical 
use, results in a very expensive and very 
heavy instrument.

NASA plans to launch an Aries 
rocket, carrying an X-ray telescope, in 
1985, to observe Sco X-l, the brightest 
X-ray source in the sky. The Lockheed 
Missiles and Space Company has 
accepted a contract to construct a 
suitable telescope. Instead of glass the 
mirrors will be shaped in aluminium, 
using an ultra-precision lathe capable of 
working to l/1000mm (Igm).

This work will be carried out under 
the direction of the Mullard Space 
Science Laboratory in Surrey, England. 
After turning, the Lockheed engineers 
will apply a fine coating of lacquer to 
provide the smooth surface needed to 
reflect -the X-rays. The photo shows one 
of the six mirrors which will be used, and 
illustrates the strange optical results they 
produce. — Brian Dance.

Japan boosts 
high-tech spending

While IBM has announced that 
it will reduce its research in high 

| speed Josephson junction devices, 
the Japanese Agency of Industrial 
Science and Technology says it has 
not altered its own plans to 
proceed with the devices.

The agency is the research arm 
of the Ministry of International 
Trade and Industry (MITI), who 
continue to regard Josephson 
junctions as the most important 
element in fifth generation 
computers, the spearhead of 
Japanese research in “artificial 
intelligence”. MITI officials say 
that no satisfactory substitute has 
been found for the performance 
offered by Josephson junction 
circuits, even though they require 
cooling to sub-zero temperatures 
to function.

The continued research is just 
one small part of a major Japanese 
effort in new technology. A recent 
survey shows that while Japanese 
industry is planning less total 
investment spending in 1984 than 
last year, the amount to be spent 
on high technology will be 
considerably greater than in 1983.

The survey, by Japan’s leading 
daily economic newspaper, the 
Nihon Keizai Shimbun, shows that 
although Japanese industry as a 
whole plans to invest 1.1% less in 
1984, the electronics and computer 
industries plan to spend a massive 
24% more on research this year 
and the robotics industry is 
planning to boost advanced 
technology spending by 20%.

Investment in advanced 
technology by the communi
cations industry in 1984 is 
expected to be 54% ahead of last 
year’s spending.

For its part, IBM has reduced its 
push into research into the 
Josephson junction because it can 
see the improvements in high 
speed bipolar technology are 
rapidly converging on Josephson 
junctions. And bipolar circuitry 
does not have to be cooled below 
zero to get those speed 
improvements.

New chip for 
colour TV

SGS-ATES has succeeded in 
integrating all three colour TV output 
stages on to a single IC which drives 
the cathodes of a colour TV tube. The 
new 7300 mil2 chip operates from a 
200V supply, boasts a 6MHz 
bandwidth, slew rate of 1000V/Ms 
and features an output load of 15pF. 
SGE-ATES also claims that its 
product is “remarkably reliable” as it 
has operated for 1000 hours at 
150°C.

New TV channels - but 
don’t panic

Twenty years ago the responsible 
authorities made a rash decision — 
severely criticised at the time — to put 
three TV channels (3, 4 and 5) into that 
portion of the VHF spectrum which, in 
other countries had been set aside for 
FM sound broadcasting. The result has 
been a severe restriction in the 
development of FM radio, as 
Department of Communication 
engineers struggled to fit a few FM 
channels into what little spectrum space 
remained.

But all this is to change — eventually. 
The Minister for Communications 
announced recently that a task force is to 
be established to develop a national VHF 
channel allocation plan. Its job will be to 
clear channels 3, 4 and 5 from the FM 
band, opening the way for expansion of 
the FM radio service. Another casualty 
will be channel 5A, again an ill-chosen 
frequency (137-144MHz) which is hard 
alongside the amateur 2m band, and also 
interferes with weather satellites and 
defence channels.

But don’t hold your breath. It is 
estimated that it will take from 10 to 20 
years to complete the job. One 
requirement is to give all concerned, 
industry, station managements and 
viewers, adequate warning and time to 
acquire suitable new equipment as 
current items come due for replacement.

The other problem is to find new 
channels for the displaced ones. The plan 
is to create two new VHF channels, 9A 
and 12, and to shift other services into 
the UHF band. However, the new VHF 
channels cannot be created until the 
aviation industry’s DME system is 
moved from VHF to UHF.

So there’s no need to panic. For the 
next few years things will roll along 
much as they are at present.

6 ELECTRONICS Australia, August, 1984



Hughes pioneers 
giant satellite

A Leasat communications satellite is 
ejected from the bay of a space shuttle in 
this artist’s rendition. Built by Hughes 
Aircraft Company’s Space and 
Communications Group, the first Leasat 
is scheduled for launch from the space 
shuttle Discovery.

Eventually, a four-satellite network

will provide global communications on a 
lease basis to the US Armed Forces. The 
Leasat is 4.3m in diameter and only the 
space shuttle is capable of carrying it into 
orbit. A spring and pivot mechanism in a 
special launch cradle will eject the 
satellite with a spinning motion.

The satellites have a design life of 10 
years and will operate in the UHF and 
SHF frequency bands. Each Leasat will 
receive and transmit communications 
over an area of one third of the earth.

Broke in Bourke?
No worries mate

A young woman from Pine 
Bluff, Arkansas, USA, put her 
Visa card into an automatic teller 
in a Sydney shopping centre. 
Within eight seconds the computer 
at her bank in the US had debited 
her account and Mary Stone was 
collecting $20 from the Rediteller 
terminal. Miss Stone obtained her 
$20 in the first electronic funds 
transfer of its between the 
two countries.

She inserted her card into the 
automatic teller and typed in her 
Personal Identification Number 
(PIN), the same way locals make 
an after-hours bank transaction.

But in Miss Stone’s case, her 
number was scrambled in an 
encrypter box and was transmitted 
from the terminal in Bondi 
Junction by Telecom landline to 
North Sydney and the offices of 
Austnet, the Australian company 
that provides the communications 
links for the financial institutions 
that use the electronic funds 
transfer system.

From there the signal went to 
Visa headquarters in central 
Sydney, then to the OTC at 
Martin Place, and then by satellite 
to the Visa centre in Singapore.

Miss Stone’s message then 
travelled underwater by cable to 
California, by land line to West 
Virginia and then to Pine Bluff, 
about 25,000km from Sydney.

At the Simmons First National 
Bank in Pine Bluff, the computer 
unscrambled her code, checked to 
make sure it was correct, 
established that she had funds in 
her account to cover the 
transaction and then sent the go- 
ahead back through the same links 
to Bondi Junction where the 
money was released.

And all in eight seconds! 
(“Telecom News”).

Joining optical fibres 
in the field

A machine capable of joining hair- 
thin optical fibres with high accuracy 
has won a British Telecom (BT) 
competition. A team of BT engineers 
has developed the device, which is said 
to be the telecommunications 
equivalent of micro-surgery. Optical 

fibres, known as lightlines, carry 
telecommunications by laser light.

The strands of glass carrying the 
laser light must be precisely aligned 
before they can be joined, which is no 
easy task when working underground. 
BT’s new machine does this to an 
accuracy of one micron (one 
thousandth of a millimetre) before the 
fibres are fused together with a high 
voltage electric arc. The machine is 

completely portable and with battery 
power can be used down manholes as 
well as on the surface.

A BT spokesman said: “We are 
looking to the export market with this 
machine as well as to satisfying home 
demand. The machine has already been 
bought by both the Dutch and Italian 
communications authorities and we 
expect a good deal of interest from 
other countries.”
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News Highlights

Cable TV/satellites 
change viewing habits

Will the advent of domestic satellite 
circuits, coupled with the TV cable 
distribution concept, substantially alter 
the viewing habits of America’s TV 
audience? Very definitely so, according 
to one US authority, International 
Resource Development Inc.

They predict that, by 1990, the 
dominance currently enjoyed by the big 
networks — ABC, CBS, and NBC — will 
have been substantially eroded by the 
cable system. They cite serious viewer 
dissatisfaction with present program 
standards and a demand for a greater 
variety of programs as the basis for these 
predictions.

They claim that the cable system will 
provide a far wider range of religious 
programs, children’s programs, and top 
quality entertainment fare on the one 
hand, and, for those who want it, 
uncensored adult shows now available 
only via the video cassette.

Nor is the advertiser being left out of 
these calculations. It is predicted that, 
eventually, they will move from the 
conventional “broadcast” channels to 
the “narrow-casting” concept made 
possible by cable.

A major requirement to make this 
concept work is what is called the 
“magazine format”; the provision of a 
large number of channels with each 
channel dedicated to a particular subject. 
In this way the advertiser can be assured 
of a high order of penetration into a 
particular market.

Whether it will all work out this way 
remains to be seen. The general public 
has a nasty habit of not doing what the 
market research organisations predict — 
particularly in the field of entertainment.

America’s Cup 
challenge to Telecom

Australia Il’s victory at Newport 
last year had many repercussions, 
many of them undreamed of by the 
general public. For example, the echo 
of champagne corks, the tumult and 
the shouting had barely faded When 
Telecom staff in WA began turning 
their attention to the return challenge 
to be held in Perth waters.

They knew that when the Royal 
Perth Yacht Club hosted its first 
defence of the America’s Cup off 
Fremantle in 1986-87, a huge 
communications network would be 
needed to beam news and television 
pictures around the world.

As talk of the challenge grew and 
all eyes turned to the area between 
Fremantle and Swanbourne, Telecom 
began looking at putting a radio 
antenna on the Co-operative Bulk 
Handling Ltd’s silo at North Mole in 
Fremantle.

The 58 metre silo, originally built in 
1944, is in a commanding position 
and could receive uninterrupted 
signals from the race area.

These could be beamed back to the 
main Telecom communications 
centre in Wellington Street and from 
there through Telecom’s normal 
network around Australia or the 
world.

Chief of the planning team, Brian 
Hume, said it was part of Telecom’s 
function to plan up to 10 years ahead. 
In this case the planners have only 
three years to come up with the 
answers.

Brian said there was little doubt 
that there would be huge 
communications demands and 
Telecom had a vital role to play.

“We have the knowledge and the 
expertise and it will be our role not 
only to provide aspects of the com
munications needed but also to advise 
and help television and radio crews 
from Australia and overseas,” he said. 
(“Telecom News”).

CCTV for dam wall 
inspection

The Hunter District Water Board is 
using a miniature closed-circuit 
television system to examine the 
internal structure of the recently-built 
200 metre-long Chichester Dam 
situated near Newcastle, just over 
100 km north of Sydney. Having 
decided that the wall of the dam should 
be inspected internally each year, the 
authority devised a method of using 
closed-circuit television (CCTV) to 
examine pipes, boreholes and other 

narrow channels.
The equipment chosen is made by a 

British firm, Telespec Ltd, of Woking, 
near London. The Telespec inspection 
camera, in a 51mm diameter stainless- 
steel case, is lowered under its own 
weight into 300mm diameter 
inspection holes drilled vertically into 
the sloping part of the dam wall at 
intervals of 10m along its length. These 
are 80m deep and pass through the 
concrete structure into the natural rock 
on which the dam is built.

Lowering is controlled by the cable 
drum which pays out the camera cable 
and the cable is kept central in the holes 

by a centring device using a spring- 
loaded skid.

The camera is fully submersible and 
has a wide angle (110°) lens together 
with its own 50W quartz halogen lamp 
for lighting. On the associated 
television monitor it gives a sharp 
picture of any cracks or fissures which 
might be intercepted by the inspection 
hole and so be visible in its walls. 
Particularly critical is the interface 
between the concrete and the natural 
rock beneath it. Changes in strata can 
be clearly seen as the camera passes 
through the rock.
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Dis for 
Disk 
Drives

y ur Flexible Disk Drives won’t drive you 
SB 'round the twist.

They are faster, safer and priced to appeal.
And you can choose from three sizes.
Double sided, double density storage is available in 
8", popular 5'/$", or the newly developed 3'/2"; with 
storage from '/> Mbyte (unformatted) up to 1 Mbyte 
(unformatted).
The same high technology, safety and cost efficiency is 
yours, no matter which version you choose.
Bigger storage, faster start-up and access are coupled 
with safer operation. Data error is minimised by direct 
drive DC motors and precision head step positioning 
system. Media damage and disk expansion are prevented 
by factory calculated stepper motor location. So you 
can build a more reliable product.
And, late in 1984, a new range of Hard Disk Drives 
designed to complement our Flexible Disk Drives will 
broaden your scope of choice.
Find out more about how you can drive your way to better 
quality . . . with Mitsubishi Disk Drives. Call us today 
for the best value-for-money range of Disk Drives available 
in Australia.

è MITSUBISHI 
ELECTRIC

3W Flexible Disk Drives
Performance Specifications MF351 MF353

Memory capacity 
Unformatted 
Disk (kilobytes) 500 1.000

Surface (kilobytes) 500 500

Track (kilobytes) 6.25 6.25

Formatted (256 bytes/track) 
Disk (kilobytes) 328 655

Surface (kilobytes) 328 328

Track (kilobytes) 4.1 4.1

Transfer rate (kilobits per second) 250 250

Mean latency time (milliseconds) 100 100

Access time (milliseconds) 
Track to track 3 3
Average 94 94

Setting time ________________ _ 15 15

8" (Half Height) Flexible Disk Drives
Performance Specifications M2896-63
Memory capacity (kilobytes)

Unformatted Per Disk 1600
Per Surface 800
Per Track 10.4

Formatted (256 bytes/track)
Per Disk 985
Per Surface 492
Per Track 6.66

T ransfer rate (kilobits/sec) 500
Mean Latency Time (milliseconds) 83
Access Time (milliseconds)

Track to track 3

Average 91

Setting time __________ J5________

5V4" (Half Height) Flexible Disk Drives
Performance Specifications M4851 M4853 M4854 M4855

Memory capacity 500 1,000 1,600 2,000

Unformatted 
. Disk (kilobytes)
Surface (kilobytes) 250 500 800 1,000

Track (kilobytes) 6.25 6.25 10.4 12.5
Formatted (256 bytes/frack) 
Disk (kilobytes) 328 655 985 1,310

Surface (kilobytes) 164 328 492 655

Track (kilobytes) 4.1 4.1 6.67 8.19

Transfer rate (kilobits 
per second)

250 250 500 500

Mean latency time 
(milliseconds)

100 100 83 100

Access time (milliseconds)
Track to track 6 3 3 3

Average 94 94 91 94

Setting time 15 15 15 i 15

ELECTRONICS PTY LTD.dnc in NSW) 
339 Pacific Highway. 

Crows Nest, NSW Australia, 2065. 
Telephone: (02) 922 1722

49-53 Tope Street, 
South Melbourne, 3205.
Telephone : (03) 699 8433



Jnew'prOduct^
TRAVELLERS 
WORLDWIDE 

ADAPTOR PLUG
Th« an in one travel plug for oae all over the world. 
The SUPER-PLUG is an international Travel Plug Adaptor 
designed to take standard 2 pin plugs plus the Anstraflan 3 pin 
and adapt them to fit 2 and 3 pin mains socket outlets 
throughout the world.
Its quick and easy to use, you simply insert your 
standard 2 pin plug at one end and select the required 
pins at the other end and hey presto you’re instantly 
connected.
Now you can take with you all those electrical appliances 
such as Hairdryers, Styling Brushes, Heated Curlers, Shavers. 
Electric Toothbrushes etc without having to change plugs. 
SPECIAL NOTE: Super-plug is a worldwide socket adaptor, it 
does NOT allow for voltage changes and is for use only with 
non-earthed appliances having 2 wire cords.

USS SUPCK-PLU6 IM THE FOLLOWING

countries:
$ f''Ca, * Aast"a * Aust^Ha ft Belgium ft Bermuda ft 
“ Brazil ft Canada ft Caribbean * Chile ft Denmark ir 
•a Egypt * Finland ft France ft Germany-It Great Britain 
☆ Greece ft Hong Kong ft Ireland ft Italy ft Japan ft 
ft Holland ft Mexico ft Middle East ft New Zealand ft 
ft Norway ft Philippines ft Portugal ir Spain ft Sri 
Lanka ir Sweden ft Switzerland ft Venezuela ir USA 

Fits all these plus many other parts of the world.

LARGE COLOUR LED
’ Jaycar is proud to announce a 

NEW range of 7 segment LED displays featuring LARGE 
digits and alternate colours!
r k m NOJ| THE LOW PRICES!!
Cat. No DESCRIPTION
ZD18700.4"(10mm) Com Anode Red »i.w 
ZD18750.6"(15mm) Comm Anode Red $2.50
ZD18800.6"(15mm Comm Cath Green $2 95 
ZD! 8850.6”(15 mm) Comm Cath Yellow $2.95

All devices have connection data supplied

1-9
$1.00

10+ 
0.95 

$2.25 
$2.50 
$2.50

★★★★★★★★
★★★★★★★★

SOLDER 
BREAKTHROUGH 
Solder Paste In A Tube!!

Jaycar is proud to announce a new breakthrough in 
soldering.
Supa Solder is an extremely versatile and easy to use 
soldering compound that contains tin, silver and non 
toxic chemicals to enable quick low temperature melting 
super penetration and outstanding bonds.

To use just put some paste on the joint to be soldered 
and heat up with a cigarette lighter. Suitable for use on 
brass, bronze, nickel, stainless steel, copper base metals 
and steel.

FEATURES

☆ low melting point of 222°C
☆ 8 times stronger than lead solder
H easy to use, no waste
☆ ¡oins ferrous and non-ferrous metals with the 

heat from a cigarette lighter
☆ non toxic, contains no lead, zinc or cadmium
☆ highly conductive
Cal NS-3000

$7.95
Supplied in a handy dispenser

DISCONTINUED 
SPECIALS

STRICTLY LIMITED QUANTITIES
MOVING COIL CARTRIDGE
We can’t understand why it didn't sell! High output, top 
quality cartridge. You don't need any special transformer 
Cat AA-0210

WAS $49.50 NOW $39.50

6x9 CAR SPEAKER
This quality speaker has a built-in tweeter and midrange and 
can handle 60 watts. Great sound.
Cat AK-0812

WAS $39.50 NOW $29.50
SAVE $10.00

CAR CASSETTE PLAYER
If you're selling your car and need a hole filler, this ii 
Guaranteed.
Cat AC-1504

WAS $34.95 NOW $24.50
SAVE OVE* $10.00

REEL TO REEL TAPE
We had this on special 12 months ago and sold mountains of 
it. We found another boxfull in the warehouse.
2500’, 10" tape, metal reels, NAB.
Cat AVI 560

WAS $19.95 NOW $9.95
SAVE OVER 50%

CAR STEREO FADER SWITCH
The usual black type with faders for front/rear, left/right and 
two switches to switch either front or rear off
Cat AX-3502

WAS $9.95 NOW $6.95
) SAVE $3.00

5’ HELICAL CB WHIPS
Includes base and cable. Quality Mobile One brand 
Cat DC-3030

WAS $29.50 NOW $19.50
SAVE $10.00

VHS PLASTIC TAPE BOX
Quality plastic box to keep your tapes in 1 st class condition 
Cal AX-6592

WAS $2.95 NOW $1.95
SAVE $1.00

Some BETA also available
Cat AX-6590

WAS $2.95 NOW Sl.SO
SAVE OVER ft.00

RIBBON 
TWEETER
SAVE $16.95

NORMALLY $36.90
AUGUST ONLY SAVE A 

FURTHER $5.00
NOW ONLY $14.95

Unique regular phase design drives the entire diaphragm, 
uniformly and completely in phase over the full frequency 
range. The performance of an electrostatic speaker with the 
ruggedness and ease of use of a dynamic.
* 91dB .enafthrtty * 5,000 - 40,000Hz ★ SOWeyMem 
power * No voice coil
Cal CT-2042
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JAYCAR - Nol FOR SPEAKERS 
SENSATIONAL DEALS ON 3-WAY 

SPEAKER SYSTEMS!!
A massive scoop purchase of factory distress stock has enabled us to pass on unbelievable prices on 
quality speaker systems. The component speakers in these systems are normally incorporated into 
cabinets for many well known national brand HI FI companies.
Each speaker is factor/ guaranteed for 90 days, however we doubt whether you will ever need to

8” 3 WAY SYSTEM
Superb 8" woofer with foam surround suspension and heavy 
magnet assembly with sealed back midrange and tweeter. System 
impedance 8 ohms. Power handling 40 watts rms. Crossover 
capacitors and connecting diagram and recommended 8’' cabinet 
detail drawing supplied.
Cat. CS-2453 (2 required for stereo)

$29.95/set

worry about it.

$2.99 ea
10 up

$2.50 ea

Quality Pioneer brand - check the specs! Check the price!! 

HURRY
Impedance .............................................................................................. 8

Voice Coil dia..............................................-............................................... '
Power Rating........................................................  60W 'nm?'

Resonant Frequency ........................... • • •
Sensitivity ...................... - 98WB/W)
Response........................... '■ 80Hz ‘ 7’000Hz
Total Flux............................. c/y3....................... 61,100 Maxwell

Flux Density ...................... ’........................................ 8.3°° Gauss

Net Weight.................................................................................. 1,540 grams

ONLY $29.95

10” 3 WAY SYSTEM
Once again, a high quality 10" woofer with higher power, sealed 
back midrange and tweeter. System impedance 8 ohms. In 
addition a quality Pioneer 3-way crossover is provided at no extra 
charge. Connection instructions are also provided as well as 
recommended 10" cabinet plans.

Cat. CS-2454 (2 required for stereo)
INCLUDES PIONEER 3-WAY CROSSOVER!!

$39.95/set

JAYCAR
W WELCOMES YOU TO A

WONDERLAND OF * 
ELECTRONICS * *

6” WIDERANGE
4 ohm impedance. Suitable for care, or two in a box forextension 
speaker system Very high quality cure linear cone. Normally sells 
for S6.95 each. Less than Mt normal cost!
Cat. AS-3011

PHILIPS 12” WOOFER
We have made a MASSIVE SCOOP purchase of genuine 
quality PHILIPS European made 12" HI Fl woofers. 
These are used in the fabulous ETI4000 series kits. 100 
watts rms power handling. /

CATALOGUE PRICE $99.50 f
THIS MONTH ONLY $59.50 
SAVE A WHOPPING $40,001!

?

8" CEILING GRILLES
Will they ever be this cheep egein? »

1W1 1-4 UNITS $1.50
Once again ■ a massive scoop purchase with a ditterence. 
We have purchased a very large quantity cf 'reject' grilles They 
are rejects because they have small flaws in the mouldings Most 
people however cannot pick the flaws if allowed to examine the 

grille Imagine what the flaws look like s he v on the ceiling! 
Naturally we are offering a massive saving over normal units 
which we also sell Exactly the same units (sans flaws) have 
been sold throughout Australia in the 10’s of 000’s The perfect 
ones sell for around $2.95 - at least one company sells them for

we« Ä“ PA INSTALLERS - GO FOR IT!
Cat AX-35oO

5-19 UNITS $1 .25 
20-49 UNITS $1.1 5 
50 + UNITS 99C

PRICES INCLUDE TAX

ASK FOR A NEW CATALOGUE!!
Mail Order customers, if you have not seen our new 
catalogue, boy are you missing out! If. (or when) you 
next buy from us by mail order just ask for a catalogue. 
It will be sent FREE with your orderllf you have one and 
want one for a friend, that’s fine too! Just ask!

8” TWIN-CONE HI Fl
20 watts rms with whizzer cone. Air suspension type. Low free air 

resonance.
NormaHy this speaker sells for around $19.95. The Jaycar 
massive scoop purchase enables you to buy them this month at 

only $9.95.

AN INCREDIBLE 50% SAVING!!
The stock WONT LAST AT THIS PRICE - HURRY!!

Cat. CE-2330
NORMALLY $19.95

THIS MONTH $9.95
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by LEO SIMPSON M H

Build a 
Teletext 
Decoder

Here’s your chance to take advantage of 
Teletext services. If you already have a 
VCR you can add this Teletext decoder 
developed by Dick Smith Electronics for 
just $199.

Up till now, the major barrier facing 
anyone interested in the services offered 
by Teletext has been cost. There have 
been several ways to obtain Teletext 
services. First is the simplest and most 
expensive which involves going out and 
plonking down the dollars needed for a 
brand new set with Teletext included. At 
present prices this means a minimum 
investment of around $1000, with some 
large-screen sets costing considerably 
more.

It has also been possible to purchase 
an adapter such as the Radofin. This sells 
for around $500 which is not a small 
matter for an adapter. You can buy a 
new VCR for less.

The third possibility has been to have 
your existing TV set modified and an 
internal Teletext decoder fitted. This is 
really only a practical possibility for sets 
made in the last five years or so and even 
then there are exceptions. Some Philips 
sets are easily upgraded with the addition 
of plug-m boards. In the latter case the 
additional cost is about $200.

1** 
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Now there is a fourth way of gaining 
Teletext: Build your own adapter which 
must be used in conjunction with a VCR 
(Beta or VHS) and your TV. If you don't 
have a VCR you won't get to first base. 
If you have, read on. Even if you don’t 
possess a VCR now you should read how 
it is possible to use a VCR to gain 
Teletext facilities. After all, VCRs are 
becoming cheaper all the time.

Just as an aside, there are already 
about two million VCRs in use in 
Australia. This is expected to double in 
the next two years.

Teletext features
Before we go into the intricacies of 

how a VCR is teamed with a decoder to 
gain Teletext services, perhaps we should 
talk about Teletext facilities themselves.

For those who have not seen off-air 
Teletext displays, the illustrations on the 

This is an early 
prototype of the 
Teletext decoder 
which has a wired 
remote control.

OM,

cover of this issue and within this article 
show some of its capabilities. The screen 
format is up to 24 lines of 40 characters 
in upper and lower case. This is mixed 
with colour and graphics in almost any 
format. The displays are very bright and 
sharp, and easy to read.

If you are particularly short-sighted, 
there is the facility for blowing the 
display to twice normal size, in which 
case either the top or bottom half only is 
shown on the screen.

Every individual screen display has its 
own page number, and includes the day, 
date and precise time along the top line.

The total number of pages available at 
any one time varies with the channel 
selected but Sydney’s Channel 7 
probably has the most comprehensive 
facilities with 200 pages. It has on-line 

connection to the NSW TAB computer 
which up-dates race information as often 
as once every eight seconds during race 
meetings.

If you're not interested in the 
comprehensive news and information 
services available via Teletext, perhaps 
you may have use for the closed caption 
service for the hard of hearing.

The “closed caption” differs from the 
open captions seen on the SBS multi
cultural TV broadcasts in that you need 

a Teletext decoder to use them. The 
ABC currently broadcasts quite a few of 
its programs with Teletext captions (from 
the Caption Centre). These programs are 
designated at the start with a double-C 
symbol in a corner of the screen.

For the decoder under discussion, 
Teletext captions are displayed as two 
lines in a grey panel in the lower portion 
of the screen. (On TV sets with in-built 
decoders the captions can be displayed in 
colour with contrasting background.)

At present, commercial Teletext 
services are available in Sydney, 
Brisbane, Canberra, Newcastle, 
Wollongong, Wagga and Tamworth. At 
the same time, the ABC has closed 

captions via Teletext broadcasts from 
about 60% of the National network. So 
even if your town or city does not have 
commercial Teletext there is a fairly 
good chance that Teletext signals are 
already being broadcast, wherever you 
live in Australia.
How Teletext is broadcast

How can you mix a Teletext signal 
with a normal TV transmission and not 
get interference to the regular program? 
To understand the answer to that 
question, we need to back up a little and 
understand how a conventional TV 
picture is formed.

Briefly, conventional TV transmission 
relies on a technique called interlacing. 
What this means is that instead of 25 
separate pictures of 625 lines each being 
traced out on a TV screen each second, 
each 625 lines is transmitted as two 
separate patterns (or fields) or 312/2 
lines. These two patterns are transmitted 
alternatively and provide the equivalent 
of 50 separate pictures per second, and 
thus flicker-free viewing.

At the conclusion of each field, the 
electron beam spot returns to its start 
position at the top of the screen ready to
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H Build a Teletext Decoder

line per field; line 21 for the first field and 
line 334 for the second and these are

^0*8*1*

¿«Te: co»?

e«l£PCY

caS- G«11*

commence the next field. The time taken 
for the beam to return from the bottom 
to the top of the screen is known as the 
vertical blanking period and occupies 
some 25 lines. No program information 
is transmitted during this period.

The blanking period between 
successive fields is represented by the 
thick horizontal bar that you see when 
you deliberately mis-adjust the vertical 
hold control to roll the picture down.

Some of the lines in the vertical 
blanking period are used for test signal 
injection while others must be left blank 
otherwise they may interfere with the 
normal working of the receiver. 
However, at least some of the lines in the 
vertical blanking period are used for 
Teletext. They show up as white 
horizontal lines of moving dots within 
the blanking bar.

Originally Teletext used two of these 
lines, lines 19 and 20 for the first field 
and lines 332 and 333 on the next 
(interlaced) field.

Each of these two lines carries enough 
information to provide one 40 character 
line on the TV screen, and a full screen 
contains 24 such lines. Thus it requires 
12 fields, and takes 0.24 seconds, to 
complete one page. Such a system could 
contain 100 pages and it would take 24 
seconds to scan each one in turn.

At the receiver, which must be 

specially designed or adapted for 
Teletext, the user feeds the page number 
he wants into a keyboard and the system 
waits for this page number to come 
around. As already explained, this could 
take up to 24 seconds.

When the page number does appear 
the decoder recognises it, stores the 
information from the following fields 
until the full page has been presented 
then displays it on the TV screen. As an 
alternative to a full 24 lines, some pages 
may present only one or two lines 
superimposed on the bottom of the TV 
picture. This technique may be used for 
news flashes or obviously, a caption 
service.

(More recently, the Australian 
Teletext standsrds have been upgraded 
to four lines per field; lines 15, 16, 19, 20 
for the first field, and 328 329, 332, 333 
for the second field. This allows a much 
larger magazine for the same access time, 
or a shorter access time for the previous 
magazine size.)

In order to provide a caption service, 
one fundamental limitation of the 
Teletext system — access time — has to 
be overcome. While it is easy enough to 
dedicate one page of a complete 
magazine to the captions, the time 
needed to locate or update this page — 
more than 20 seconds — is quite 
unacceptable for a caption service, which 
requires a virtually instant response.

The answer to this problem (in 
Australia at least) is to provide an extra 

used exclusively for the caption service. 
Thus the response is virtually 
instantaneous.

So much for what might be termed the 
logistics of the Teletext system. How 
does this new Teletext decoder extract 
the signal and display it on the screen.

Teletext decoder
The difference between add-on 

decoders such as the Radofin and this 
build-it-yourself decoder is that this one 
must be used in conjunction with a 
VCR. The format of the VCR is 
unimportant; it may be Beta or VHS (or 
even one of the outmoded systems 
formats such as system 2000) but it must 
have video and audio outputs.

The decoder is used in the following 
way. The VCR is used to tune the 
wanted TV station. The video and audio 
outputs of the VCR are connected to the 
free-standing Teletext decoder which 
then produces its own Teletext video 
signals and feeds them to a modulator 
which is set to the Australian channel 0 
or 1 and fed to the antenna terminals of 
your TV set.

Now, in response to commands from 
the wired remote keyboard, you can 
select either the normal station program 
or the Teletext picture (provided the 
station concerned has Teletext services).

Alternatively, you may elect to display 
both the Teletext and program video in 
which case you will have the pictures 
superimposed.
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Below is a view inside the prototype showing the large single 
sided PC board. Very little wiring is required.

Other facilities include the display of 
digital time on the screen at the press of a 
button and the ability to revert to the 
program while waiting for a new 
Teletext page to be stored in the 
memory.

Some history
This is actually the second time that 

Electronics Australia has been involved 
in the development of a Teletext 
decoder. The first was some years ago 
and involved a Teletext chip set from the 
General Instrument Corporation. The 
approach was to use a proprietary 
printed circuit board with the GI chip set 
and adapt it to a standard TV receiver.

This was fraught with difficulties as 
there is hardly any TV set which could 
be called “standard”. Sets with live 
chassis presented a serious problem as 
did older sets with insufficient video 
bandwidth. Ultimately we had to give 
the idea away as impractical.

For this reason we were very attracted 
to an idea put forward some months ago 
by Gary Crapp, the manager of research 
and development for Dick Smith 
Electronics. His idea was to use the tuner 
and IF stages of a conventional VCR to 
feed an add-on Teletext decoder.

On the face of it, this was a very good 
alternative to the concept of having to 
“break-into” the internal circuitry of a 
TV set to extract the video signal and 
then feed signals directly into the picture
tube guns. While the latter approach is 
ideal for manufacturers and gives the 
most sharply defined picture, the 
VCR/Teletext decoder can be applied to 
any TV set, old, new. live-chassis or 
otherwise.

And so it has come to pass. Dick Smith 
Electronics, in co-operation with the 
Radofin Electronics (FE) Ltd (who 
manufactured the commercial decoder 
mentioned above), have produced the 
Teletext decoder published here.

It is largely based on the Radofin 
design, minus the RF front end, IF 
stages and video detector. It is also fair to 
say that the Radofin design is based 
almost wholly on the original Mullard 
(UK) circuit, using the Mullard chip set. 
We are certainly glad that the design 
uses the Mullard chip set since it is 
acknowledged to be the best available for 
Teletext.

All the decoder circuitry is mounted 
on one large printed circuit board 
measuring 320 x 152mm. The board is 
single-sided and is easy to assemble. The 
total semiconductor complement is 19 
ICs, two three-terminal regulators, nine 
transistors and nine diodes. The only 
component not accommodated on the 
PC board is the mains transformer.

Of the 19 ICs, five are part of the 
Mullard Teletext chip set. An additional 
IC is housed in the wired remote control 
(which will be supplied fully assembled) 
and is part of the set. Let us briefly
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Build a Teletext Decoder
To TAC SA A 504.0

Sync from 
TIC SAA5020

6MHz clock 
to TIC SAA5020

Fig. 1 above is the block diagram for the video input processor. Below is Fig. 2, block diagram for 
the Teletext data acquisition and control IC. incoming video signal from the VCR and

bus (5 bits) to VIP SAA5030

describe the functions of the six ICs of 
the Mullard set, which is distributed in 
Australia by the Electronic Components 
and Materials division of Philips.

Four of the chips have strange names, 
as follows: VIP, TIC, TAC and TROM. 

The other two provide the remote 
control transmitter and receiver 
functions but don’t have the benefit of 
cryptic names. Weird!

VIP stands for Video Input Processor. 
It is the SAA5030 which takes the

Signal quality
For Teletext reception you need a 

high quality signal. Teletext reception 
is badly affected by signal ghosting, 
both long and short duration. 
Random noise and impulsive noise on 
the signal is less of a problem but a 
strong signal is preferable.

Bad Teletext reception shows up as 
picture errors which may be wrong 
or missing alphanumeric characters, 
chunks missing from graphics displays 
or entire lines missing.

Accurate tuning is also important. 
When tuning is spot-on the digital 
clock display at the top of the picture 
will update continuously.

Fig. 3 above is the timing integrated circuit 
while below right is the Teletext ROM 
character generator.

performed by the “adaptive data slicer”. 
This appears to be a fancy name for a 
circuit which sets the level at which it 
will switch to half the incoming data 
amplitude which thereby renders it less 
sensitive to noise.

A clock signal is generated from the 
sliced data by using an external tuned 
circuit, LI and Cl. The clock signal is 
locked to 6.937MHz and is used to clock 
the data from the VIP into the TAC 
(which we’ll talk about next). The VIP 
also contains a 6MHz clock which is 
used to derive 64gs pulses which are 
compared with the incoming line sync 
signals. In this way the Teletext display is 
synchronised with the incoming 
television picture signal.

Finally, the VIP has a signal quality 
circuit which acts to cut off the data to 
the TAC if it becomes excessively noisy. 
This prevents data which is already being
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THERE’S A 
HIDDEN WORLD OF INFORMATION 

INSIDE YOUR TELEVISION

Discover the world of 7-Text. It’s available now!
7-Text is a free service provided by Channel 7. 
But to enjoy this service you need a key-pad, 
rather like a remote controller, and a decoder. 
For full details on this equipment or any other 
aspect of 7-Text, simply call us on (02) 858 7777.

U737
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... a new range of 
audiophile loudspeakers...

— offering “ELECTROSTATIC” performance 
at conventional prices ...

HUGHES COMMUNICATIONS are pleased to present 
Australian audio enthusiasts with the range of “TRP SPECTRUM’’ 
audiophile loudspeakers.
Each model, from the amazing bookshelf “Spectrum VIII’’, to the 
superlative monitor “Spectrum VI”, offers sound quality previously 
associated only with expensive electrostatic designs — 
without their drawbacks.

Using specially designed drive units supported by accurate multi-section crossovers, each model boasts low distortion, excellent phase 
linearity and transient response. The result is an overall sonic accuracy with stable stereo imaging — yet at realistic and affordable 
prices. “Spectrum” loudspeakers are hand-made and individually tested and immediately available in rosewood or pine. Serious music 
lovers are invited to contact the sole Australian distributors for a private audition. For those who must read Specifications, we will be 
pleased to forward details on request. However, we respectfully suggest that you let your ears be the judge!

SPECTRUM VII (not illustrated) 
(31 x 31 x 85cm) 

(100W) $1179.00

ft HUGHES COMMUNICATIONS

consulting engineers

UNIT 2, 58 MOONYA RD, 
CARNEGIE 
VIC. 3163 

(03) 568 0612
- INTERSTATE DISTRIBUTORS REQUIRED —

Plug into ‘Eveready’ rechargeables.
Our rechargeable range, in 

popular sizes, can be charged up 
to 1000 times on the new model 
ACC50E Charger, thus offering an 
extremely economical power 
source to the heavy-battery user. 
Especially ideal for photo-flash, 
movie cameras, tape recorders, 
transceivers and electronic 
games and toys.

Please don’t hesitate to call for 
further information.

Rechargeable Nickel- 
Cadmium Batteries.
Union Carbide Australia Limited, 
Battery Products Division, 
157-167 Liverpool Street, Sydney. 
Phone: 2690656
SALES OFFICES:
Brisbane: 47-49 Sherwood Road, 
Toowong. Phone: 3716877.
Adelaide: 121 Greenhill Road, 
Unley. Phone: 2720611 
Melbourne: 14 Queens Road. 
Phone: 261241.262332.
Perth: 901 Hay Street.
Phone:3212926-

UNION 
CARBIDE

Eveready' and Union Carbide’are registered trade marks. 085.R834A
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Build a Teletext Decoder
$ jî, , n| s Fig. 5. This is the

stored in the system for display from 
being corrupted by noise. This allows a 
stable display in the event of a 
momentary signal dropout.

Fig 5 shows how the Mullard chip set 
is linked together (this is the original 
Mullard circuit). Data from the VIP is 
fed to the TAC which stands for Teletext 
data acquisition and control. The block 
diagram for this chip. SAA 5040, is 
shown in Fig 2.

The main function of the TAC is to 
process the Teletext data so that it can be 
stored in the memory (1C8 and IC9 on 
Fig 5). It also processes the control data 
from the remote control transceiver and 
uses this information to provide the 
various display functions such as 
program select, page select, time display 
and so on.

The data acquisition section of the 
TAC divides the data into its component 
parts. The address words are checked for 
errors and those having two wrong bits 
are rejected. The row address (one of 24) 
is fed to the row address bus and the 
character data is fed to the memory as a 
sequence of forty 7 bit parallel words. 
Remember that each of the 24 lines in a 
Teletext display has a maximum of 40 
characters.

An important function is performed 
by the TIC, as shown in Fig 3. TIC 
stands for timing integrated circuit (we 
think) and is the SAA 5020. This 
subdivides the 6MHz clock signal from 
the VIP to provide the 25Hz frame rate 
and all the timing signals for the Teletext 
display.

Finally, there is the TROM and as you 
might have deduced, this stands for 
Teletext read only memory. This is the 
SAA 5050 and is depicted in Fig 4. This 
device has a similar function to the 
character generator ROM in a personal 
computer.

The TROM also generates the 
graphics displays with the aid of its 
graphics characters. These take the form 
of rectangular bits which can be put 
together to form any pattern, albeit with 
fairly low resolution. All the other 
display functions such as subtitle display 
within boxes, flashing characters and 
concealed displays (used for quiz pages) 
are also provided by the TROM.

Next month we shall continue with a 
presentation of the full circuit diagram. 
Kitsets for the Teletext decoder will be 
available from Dick Smith Electronics at 
$199 during September.

Acknowledgement
Figs 1 to 5 in this article are 

reproduced from the Mullard Mutitext 
manual. 1978, with permission of the 
Electronics Components and Materials 
division of Philips. $
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Meeting the 
challenge 
of change microbeé
Four award winning models to choose from.
microbee really is “meeting the 
challenge of change” with two ROM 
and two DISK based models, each 
guaranteed expandable to any level. 
From arcade games through to word 
processing and business management, 
you can choose the level of 
development to suit your needs. 
Tomorrow looks equally bright for 
microbee owners .... with new 
technology and advances .... with 
reports and literature on new 
software and peripherals .... and 
with training courses for each level of 
development.
HI RES Economy Green Screen Monitor

16K Educator M49
Now with WORDBEE!
The microbee Educator is specifically 
designed for the education market 
and has been chosen by NSW, 
Western Australia, Queensland and 
the Australian Schools Commission 
as a computer for use in schools, 
microbee Educator boasts high 
quality graphics and sound effects 
capability, exceptional performance at 
a realistic price plus powerful 
software designed for Australian 
curriculum needs.

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

entertainment and utility software 
is now widely available.

Microworld BASIC supports 
full high resolution graphics, 

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

at will and best of all, 
MW BASIC is a 

breeze to program 
yourself.
The low cost

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

Software and your 
microbee
Whichever microbee model you 
choose there is a vast and growing 
array of software to use with it ... . 
some built-in and included in the 
price of your computer. Games and 
family entertainment, education 
programmes, communication, 
information systems, personal and 
business finance, word processing and 
much, much more.
Ask at your microbee Computer 
Centre for the current range of 
software included with each model or 
ask for the catalogue of “Software 
Available”.

Options and 
Peripherials 
Advanced “State of the Art” 
peripherals and options are available 
to interface with your microbee 
such as:
microbee HI RES Economy

Green Screen Monitor . . $149.50 
Adjustable Monitor Stand . . . .$19,95 
BEEMODEM ........................$149.50
microbee MB80 Dot Matrix Printer

Parallel.............................. $399.00
Seriel...................................$449.00
(Includes cables)

microbee High Resolution Anti Glare 
Ergonomically Designed
Amber Screen Monitor. . . $249.00
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Now with Dynamic RAM 
to meet today’s user demands

64K Advanced

microbee 128K 
Computer with 

Dual Disk Drive

The microbee 64K Advanced Personal Computer 
with a Single 400K Disk Drive is the ultimate 
configuration for the serious enthusiast.
It is supplied ‘bundled’ with world class software 
such as CP/M, MICROSOFT BASIC, 
MULTIPLAN, WORDSTAR and a powerful 
library of support programs. Comprehensive user 
manuals are also supplied. No wonder this model 
microbee is regarded as the most powerful and 
best price/performance computer in its class.

Personal Computer
(with Single 400K Disk Drive _ 
and all manuals)

Designed for the serious home and small business 
user, the package consists of the microbee 
with 128K of dynamic RAM controlled 
by the proven Z80A processor plus 
a dual 400K disk drive, with the 
increased power more 
sophisticated programs can 
be executed including a 
whole host of bundled 
software for word 
processing, terminal 
emulation and -
communication with other 
computers worldwide, spreadsheet 
analysis and networking.

microbee 128K 
(with Dual 400K Disk Drives _ 
and ail manuals) 3>1,995

microbee computer centres
1 Pattison Ave, 
Waitara 2077, N.S.W. 
Phone (02) 487 2711
729 Glenferrie Rd, 
Hawthorn 3122, Vic. 
Phone (03) 819 5288
141 Stirling Highway, 
Nedlands, W.A.
Phone (09) 386 8250
Cooleman Court, 
Weston A.C.T. 2611. 
Phone (062) 88 6384
151 Unley Road, 
Unley 5061, S.A. 
Phone (08) 272 1384

455 Logan Road, 
Stones Corner, Qld 4120 
Phone (07) 394 3688
Koala Crescent, 
West Gosford 2250.
Phone (043) 24 2711

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

VICTORIA: 
Melbourne.

SOUTH AUSTRALIA: 
Adelaide, Edwardstown, 
Port Lincoln.
WESTERN 
AUSTRALIA: 
Mount Tom Price.
TASMANIA:
Launceston
ACT:
Belconnen, Weston.

bankcard
welcome here

DIRECT ORDERS 
PHONE (02) 487 2711 
TELEX AA72767
APPLIED 
TECHNOLOGY 
RETAIL PTY LTD
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Direct metal mastering...
A 'quantum jump’ in 
analog disc recording?
At a time when it might have seemed that recording engineers had 
exhausted all possible refinements to the century-old analog 
system, they have come up with yet another one that streamlines 
processing and offers lower noise, lower distortion and a potential 
increase in playing time. I refer to the DMM (direct metal mastered) 
discs which have recently been released in Australia.

by NEVILLE WILLIAMS

Conventionally, analog master 
recordings have been inscribed in a layer 
of nitro-cellulose lacquer on the surface 
of an aluminium disc. The groove 
pattern is then transferred to a metal 
matrix by an electroplating process, with 
further processing to create a metal 
“mother” and, from it, “stampers” which 
are used to produce the final over-the- 
counter pressings.

By contrast, in the DMM system, the 
master recording is inscribed directly into 
a pure copper layer on a stainless steel 
substrate, producing the equivalent of 
the metal “mother” in a single step. It 
offers not only a better tape-to-disc 
transfer but also obviates the rather 
hazardous (to quality) step of having to 
electroplate a too-easily-damaged lacquer 
surface.
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O
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E 
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Based on curves issued by Teldec, this 
diagram gives some idea of the reduction in 
noise level claimed for DMM. Measurement 
was with one-third octave filters, referred to 
an OdB reference level of lOcm/sec for one 
groove wall.

Indeed, direct metal mastering would 
appear to have so much going for it that 
it is rather surprising that it was not 
taken up sooner. The truth probably is 
that lacquer mastering was an accessible 
and convenient option when it was 
adopted in the ’40s and it is only now 
being displaced by reason of the 
challenge to quality from compact discs 
and video-based tape technology.

In the 78rpm era, master recordings 
were commonly made on a wax-coated 
glass disc, with the wax surface being 
notably temperature sensitive and 
physically quite frail.

By comparison, when lacquer-coated 
aluminium mastering discs became 
available, they seemed almost robust by 
comparison. In extreme circumstances, 
they could even be played with an ultra 
low mass cartridge to check on quality 
prior to further processing!

But while nitro-cellulose lacquer has 
been effective enough as a recording 
medium to have ensured its use for 40 
years or more, it is not without its 
problems. It is regarded, for example, as 
a somewhat unstable material, subject to 
behavioural change with climatic 
conditions and the passage of time.

In the process of recording, minute 
tearing of the material can take place, 
resulting in a somewhat coarse — and 
noisy — groove surface. As well, some of 
the material can be displaced rather than 
parted cleanly, ending up as a slight ridge 
or “horn” along the top edges of the 
groove. These problems can be 
alleviated, at some cost in other respects,

For small production runs, a single stamper 
can be made directly from the metal 
master/mother. Otherwise, multiple stampers 
can be generated by existing metal/metal 
duplication methods.

by heating the stylus and providing it 
with special “burnishing” facets adjacent 
to the cutting edge.

So-called “spring-back” is another 
potential problem and one that is both 
time and temperature sensitive. Because 
the lacquer is somewhat resilient, it tends 
to be compressed sideways as the cutter 
passes, leaving the “land” between the 
grooves under some stress. As the 
material “springs back” (flows?) to relieve 
that stress, it takes up a position mainly 
determined by the intended cut but 
slightly affected, nevertheless, by the 
modulation in the adjacent grooves. 
Sonically, it is said to carry a faint “echo” 
of those grooves.

Unfortunately, pre-echo and post-echo 
effects are all too familiar to record
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Above: The electroplating process used by Europafilm of Sweden to 
produce the 0.1mm copper layer on a stainless steel substrate.

Right: complicated by unavoidable reflections, this picture shows the 
metal master being cut by the new Neumann DMM lathe.

Below: Thanks to the use of a parting agent, the metal stamper can be 

stripped from the copper master after electroplating.

enthusiasts and, while they are most 
apparent in the run-in and run-out 
grooves immediately preceding and 
following the program proper, the 
unfortunate truth is that “echo” effects 
can be present all the way through as an 
extraneous component of the total 
sound.

Last but not least, the lacquer pre- 
plating process is extremely demanding, 
requiring that the lacquer be 
scrupulously cleaned, without suffering 
chemical or physical damage. It must be 

“sensitised” by depositing on it a very 
even layer of silver atoms, followed by an 
even, fine-grained layer of pure nickel to 
obtain an exact “negative” of the groove 
pattern. A complementary plating 
process is then necessary to create a 
metal “mother” from which the stampers 
can ultimately be made.

While Teldec of West Germany would 
be the first to concede that the various 
problems can be minimised with 
appropriate care, they also point out that 
they can now be circumvented by the 
DMM process which Teldec has 
developed in association with Neumann 
(who manufacture recording lathes), and 
Europafilm in Sweden for the actual 
discs.

The basic idea is scarcely new, having 
been patented in Germany by Rosenthal 
and Frank in November 1891! It was 
subsequently taken up by RCA for the 
production of their now discontinued 
capacitance video discs. It needed 
considerable further development, 
however, to permit its use for the 
100-times larger grooves required in 
standard long-playing audio albums.

The “audio” metal blanks have a 
0.1mm coating of pure electrolytic 
amorphous copper on a 0;8mm stainless 
steel substrate; “amorphous” in this 
context signifies unorganised, as distinct 
from crystalline.

Not surprisingly, the copper coating 
offers a much stiffer resistance to stylus 
movement than does the conventional 

lacquer, but three measures have Peen 
taken to ease matters:
• Because the copper cuts more 

cleanly, the stylus can operate 
without burnishing facets, making it a 
more effective “tool”. Without the 
burnishing facets it can also inscribe 
finer waveforms (very short 
wavelengths) in the inner grooves, 
effectively offering improved high 
frequency response.

• The stylus has been re-aligned to 
operate at a cutting angle of 90° 
relative to the disc surface. Electronic 
compensation is provided to produce 
a waveshape compatible with phono 
cartridges designed to operate with a 
15-20° vertical tracking angle, as 
from vinyl masters.

• Supersonic excitation is applied to 
the stylus along with the audio drive 
to mechanically “lubricate” its 
passage through the copper layer. The 
amplitude of the HF signal varies in 
proportion to the depth of cut, 
resulting in very smooth groove walls 
with a manageable amount of cutting 
power.
It would appear that current, 

generously rated recording amplifiers (eg 
600W RMS per channel) will be 
adequate but a modified lathe is required 
as, for example, the Neumann VMS82 
lathe and SX80CM cutting head.

The copper master disc can be used 
directly as a “mother”, its metal surface
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at the 
leading edge

VERTEX SLASHES LEAD TIMES ON BVJ 70 MBYTE WINCHESTERS.
Consolidating their leadership in the delivery of predictably high quality, mass 
storage drives Vertex Peripherals are confidently ramping up their production to 
meet international market demands.
Australia continues to be treated favourably and high priority is given to requests 
for urgent deliveries.
Technically, Vertex is not standing still either. In addition to quoting better than 
30 msecs average track access time they indicate that by the end of 1984 even 
higher performance will be easily achieved.

MINISCRIBE/WESTERN DIGITAL COMBO OFFERS 10 MBYTE WINCHESTER IN 
PERSONAL COMPUTING PRICE BRACKET.
By combining Miniscribe’s 3012 half-height SW Winchester and WDC’S WD1002-05 
controller OEM’S can, with minimal host interfacing, produce a high performance 
mass storage unit.
Although Z80 type machines are the main targets units using other popular 
micros will also benefit.

3 INCH FLOPPY DRIVES BEING SHIPPED IN VOLUME.
Answering the call for more compact, power efficient and economical data storage 
Chinon have geared up to mass produce the industry standard 3" Floppy disk drive.
Designers familiar with the 5¥4" Shugart interface, will be completely at home with 
the matching pinout of the CF301.
Power drain is minimised and uniform performance is assured by microprocessor 
control.
Pricing for the CF301 is expected to be very attractive to add-on builders tapping 
the lucrative, personal computer enhancement market.

daneva australia pty ltd
66 Bay Rd, Sandringham, Vic. 3191 
P.O. Box 114, Sandringham, Vic. 3191 

Telephone 598-5622. Telex: AA34439

Sydney: E&M Electronics (02) 51-5880

Adelaide: DC Electronics (08) 223-6946

Brisbane: Baltec (07) 369-5900

daneva
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Direct metal mastering
being far less vulnerable than lacquer. It 
is simply coated with a molecular layer of 
a non-metallic parting agent and then 
plated to produce a single stamper for 
short production runs, or a master 
stamper and multiple working stampers 
for large runs.

Teldec claim that, although re
equipment costs are involved, savings 
accrue thereafter from a drastic 
reduction in the number of re-cuts 
required and, of course, in the associated 
processing steps. DMM-sourced discs are 
free from clicks and pops, they say, and 
curves suggest an improvement in 
background surface noise of up to lOdB.

In terms of quality, the elimination of 
lacquer “spring-back” obviates pre- and 
post-echo effects while, as already 
mentioned, the improved cutting action 
of the modified stylus in amorphous 
copper gives better transient response 
with “instruments rich in harmonics and 
sibilant voices being particularly free 
from colouration”.

A further (and potential) advantage 
suggested by Teldec is that elimination of 

the spring-back effect makes it possible to 
take full advantage of Neumann’s 
automatic pitch control facilities to 
reduce groove spacing, without running 
into problems of pre- and post echo. In 
practice, this could mean an increase of 
between 10% and 15% in playing time, 
without any sacrifice in recording quality 
or level.

Early last year, EMI Music in Britain 
signed a licensing agreement with Teldec 
on behalf of their international interests 
and, pursuant to that agreement have 
been distributing DMM-sourced 
recordings of the type currently on sale 
in Australia.

EMI have not done any DMM 
mastering in Australia as yet, although 
they are free to do so under the 
international agreement. A local 
engineer is currently in Europe studying 
the technology and equipment, and 
David Hudson, engineering manager of 
their Studio 301 in Sydney, says that it is 
only a matter of time before a DMM 
lathe will be added to their already 
impressive array of equipment.

While he has no direct experience with 
DMM as yet, he sees it as a “quantum 
jump” in analog disc quality which can 
only sustain their competitiveness 
against other sound sources. They will, 
of course, share the on-going benefits of 
more discrete microphone placement and 
acoustics, and digital master recording, 
demanded by compact disc.

David Hudson emphasises that, while 
EMI have taken up a licence for the 
DMM system, they are not in the 
business of pushing one system against 
another:

“We are into LP, tape and compact 
discs ... all three of them. Our policy is 
to take advantage of new technology, 
wherever we can.”

Nigel Wake, General Manager in 
Australia for Emidisc (EMI Music) sees 
DMM as very significant to the future of 
analog discs:

“People keep on saying that the ‘black’ 
disc will be dead in two years.

“I don’t think so. There are far too 
many record players out there for it to 
happen that way.

“I believe that, with continuing 
technological support, like DMM, 
conventional discs will be around for a 
long time yet.” ®
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Stanton
Epoch II 
phonoi 
cartridge
Stanton cartridges are widely used throughout 
the broadcasting industry where they have a 
reputation for reliability and consistency of 
performance. They have a similar standing 
among hifi enthusiasts and this can only be 
enhanced by these recently released models.

Stanton’s new top-quality cartridge 
line-up is known as the Epoch II range. 
This embraces four cartridges, the LZ8S, 
HZ8S, LZ9S, and HZ9S. All are 
basically the same design and are 
referred to by Stanton as a Micro
fluxvalve. In practice, the Epoch II range 
is based on the moving magnet principle.

Actually, Stanton has a foot in both 
the moving magnet and the moving coil 
cartridge camps. Both the HZ9S and 
HZ8S cartridges are regular moving 
magnet cartridges intended for use with 
standard phono inputs on all stereo 
amplifiers. By contrast, the LZ8S and 
LZ9S are low impedance versions and 
are intended to be used with moving coil 
preamplifiers. Both the latter cartridges 
have a inductance of two millihenries 
and a series resistance of three ohms.

Together with their nominal output 
voltage of .04mV/cm/sec, these two are 
clearly suited to MC inputs. They have a 
rated load impedance of 100 ohms. Our 
review sample was the LZ8S.

All four cartridges share the same 
body construction which has a 
streamlined appearance about it. In fact 

it looks a little like a cross between the 
nose of a Concorde and the suspended 
jet engine pod on a Boeing jetliner. The 
cartridge body is very light, at only 3.8 
grams, and has a removable stylus 
assembly as is customary for moving 
magnet cartridges.

The stylus itself is Stanton’s “stereo- 
hedron” shape. While its dimensions of 
0.2 x 0.3 mil class it is an elliptical type, 
it apparently it is designed after the 
Shibata philosophy which aims to 
maximise the line contact of the stylus 
with the groove. The object is to improve 
high frequency tracing ability and at the 
same time minimise stylus pressure on 
the record groove, thereby keeping wear 
as low as possible.

While the stylus profile is the same for 
all four cartridges there evidently are 
differences in the suspension system 
featured in the higher prices HZ9S and 
LZ9S models. For these two, Stanton 
claim a frequency response of 10Hz to 
50kHz (with no limits) and a higher 
tracking ability. Both the higher priced 
cartridges are supplied with a factory 
calibration certificate.

These cartridges do not have a flip
down stylus guard as featured on some 
competing brands but they do have clip- 
on stylus guards which are fitted when 
the cartridge is not in use. Stanton make 
a feature of their V-guard system which 
allows the stylus to retract into the body 
in the event of the cartridge being 
dropped onto the record surface.

The frequency response of the LZ8S 
and HZ8S is rated at 10Hz to 40kHz but 
again, with no limits applied.

One point in favour of the suspended 
pod style of these cartridges is that they 
are relatively easy to mount in the arm 
headshell. Some cartridges are quite a 
curse to mount.

At first our tests were carried out with 
a load impedance of 100 ohms. This 
resulted in a frequency response which 
had quite a marked drop off above about 
5kHz. When we consulted with the 
distributors over this matter, they 
recommended load impedances up to as 
much as Ikfi.

With hindsight, this must be the case 
since the interaction of the cartridge’s 
inductance of two millihenries with the 
load resistance of 100(1 would indeed 
cause a rolloff at aound 8kHz or so (-3dB 
point).

Accordingly, we subsequently carried 
out our tests with a cartridge load of 1 kQ, 
for both channels. The cartridge is 
claimed to be insensitive to capacitive 
load but since moving coil preamplifiers 
quite often have relatively large 
capacitors shunting the input this factor 
cannot be neglected.

Our tests showed that the LZ8S was 
within ± IdB from 20Hz to 18kHz and 
rolling off gently above that. Overall, the 
response characteristic is very smooth 
with no obvious peaks or dips. Square 
wave response is very good with just a 
slight overshoot on the leading edges and 
very slight rounding of the trailing edges.
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Overall, the cartridge waveform was 
good.

Channel balance was well within the 
2dB figure claimed for the whole range 
and we achieved a best figure of -40dB 
for separation between channels at 
1kHz. The overall separation 
characteristic was not a symmetrical as 
we would have liked but it is clearly more 
than adequate.

Tracking ability was also very good. 
The LZ8S is one of the few cartridges 
around that will track the + 15dB drum 
test tack of the W&G 25/2434 test disc at 
1.5 grams. On the CBS STR 110 it 
handled the +15dB 300Hz track 
although the 18dB track caused audible 
distortion. It also did quite well on the 
Shure Audio Obstacle Course, handling 
all five tests up level four (out of five) 
with no trouble.

As far as sound quality is concerned 
the Stanton LZ8S must be rated highly. 
Its smooth response and good tracking 
ability result in a completely trouble-free 
cartridge with a sweet but unobtrusive 
sound. This is exactly as it should be.

Recommended retail price of the 
HZ8S and LZ8S cartridges is $199 while 
the HZ9S and LZ9S models retail for 
$299. Further information can be 
obtained from high fidelity retailers or 
from the Australian distributor’s for 
Stanton products, Soundex Pty Ltd. 82 
Colin St, West Perth 6005. Phone (02) 
487 2543 or (09) 322 2854.

INTERESTED IN ELECTRONICS? 
THEN WHY NOTTURN YOUR HOBBY 

INTO A CAREER?

Alan Mulraney, Stott's Graduate, in his workshop.

In this fast-changing electronic world people with interest and 
training are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields:

Computers • Industrial Controls • Medicine
Radio Communications • Domestic Radio & Television
Electronics plays an important role in these and many other fields. 

With a Stott's Home Study Course, training is easy and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment.

You'll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They'll give you 
individual attention and advice, and prompt replies to all test
assignments and queries. And best of all, you'll study at your own 
pace, in your own home.

Send the coupon today. It may be the smartest move of your life.

CORRESPONDENCE COLLEGE
The name to trust in correspondence education.

Please send me free, and without obligation, 
full details of the following courses:

MR. MRS. MISS

ADDRESS

Melbourne, 140 Flinders Street. 3000 Tel 63 6212 
Sydney, 383 George Street. 2000. Tel: 29 2445

Brisbane, Suite 3,65 Mary Street. 4000 Tel 221 3972
Adelaide, 85 Pirie Street, 5000 Tel: 223 3700

W. Perth, 25 Richardson Street, 6005 Tel: 322 5481 
Hobart, 150 Collins Street. 7000. Tel 34 2399

New Zealand, Box No.30-990. Lower Hutt. Tel: 676 592

The Stott’s range of courses
in Electronics is:

(PLEASE PRINT)

AGE____

__________ _ POSTCODE.

Stott s undertake that no sales counsellor will visit you.

Intro to Electronics 
Digital Electronics for

Technicians Servicemen 
Microprocessors 
AM Radio Receivers 
Radio/TV Servicing 
Colour Television
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ALARM
EA AUGUST ’84

CO

5

ETI-1521 DIGITAL EXPOSURE 
METER
Don’t be caught with indecent 
exposure! Our digital exposure meter 
is low in cost, simple to build and 
operate and includes a three digit 
readout.

I I 
c/ 
F- 
^31

ETI-668
MICROBEE EPROM 
PROGRAMMER

ETI FEB’83
Simple, low cost programmer for the 
MicroBee can program 2716s. 2732s 
and 2764s

425 High St., Northcote, Vic. 48-50 A’Beckett St., Melb. Vic 
Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 
Mail orders to P.O. Box 235 Northcote 3070 Vic. Minimum P&P $3.00 
Please address tax exempt, school, wholesale, and dealer enquiries to- 
RITRONICS WHOLESALE
1 st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 Telex AA 38897

ULTRASONIC 
MOVEMENT 
DETECTOR 
for Car 
Burglar 
Alarm

$30 EA AUGUST ’84

ETI 1421 
Indoor 
Amp.
For clubs, halls, offices.

84

20.00

ETI-662A GENERAL PURPOSE 
MICROPROCESSOR 
CONTROLLER
A microprocessor with a bit of 
ROM, a bit of RAM and some I/O 
lines. This project based on the 
6802 will form the basis of a series
of projects. $67.50

ETI Oct 83 $16.50 ETI-163 
LAB SUPPLY

ETI Oct 83

ETI-412 PEAK PROGRAMME 
METER
This project uses a 10-LED bargraph 
display module to show audio level from 
-23 dB to +6 dB It s simple to build and 
set ud

ETI-672 MICROBEE
TELETYPE INTERFACE
The Claytons of printers is the old 
surplus teletype—such as the Model 15 
etc For around a tenth the price of a dot
matrix printer, you can have hard copy 
from your microbee using this simple 
interface

Fully variable 0-40 V current limited 
0-5 A supply with both voltage and 
current metering (two ranges 0-0 5 
AO-5 A)- This employs a 
conventional series-pass regulator, 
not a switchmode type with its 
attendant problems but dissipation 
is reduced by a unique relay 
switching system switching between 
laps on the transformer secondary

ETI-153 
TEMP 
PROBE$19.95

ETI JUNE '83 I______

Can measure temperature from 
50°C to +150°C It simply plugs 

into your multimeter—great for 
digital multimeters Accuracy of 
0 1°C resolution of 0 1 °C

ETI-678 MICROBEE ROM READER
This project enables your favourite 
games or utilities to be loaded quickly 
into your Microbee from an EPROM - 
no more agonising waiting for a 
cassette to load or going to the 
expense of a disk system.

ETI MARCH 84 $17.50

ETI Oct 83

ETI-671 MICROBEE 
PRINTER INTERFACE
A simple interface unit for parallel 
printers

ETI-162 30 V/1 A
FULLY PROTECTED 
POWERSUPPLY Ain cn 
ETI DEC 83 Q4y.0U

T he last power supply we did was the 
phenomenally popular ETl-131 This 
low cost supply features full 
protection output variation from 0 V 
to 30 V and selectable current limit 
Both voltage and current metering is 
provided

ETI-662B TIMER/CONTROLLER
This project superceeds the ETI- 
650 STAC Timer providing more 
versatility and easy program- 

ma“$139.00 ap^8.

PROM 
PROGRAMMER

ETI JUNE ’83

ETI APRIL

Every digital workshop should have 
one1 Can be used to program the 
popular fusible-link PROMs like the 
74S188 288 82S23 and 82S123 
etc

84

ETI-340 CAR ALARM MONITOR 
SYSTEM

’ Features three delays — entry, exit 
and alarm length. Immediate-trip 

t perimeter alarm sounds if battery, 
V tyres lights, etc are disconnected 

। Circuitry is based on all common 
parts (555s, 40001s, BC457/8/9s, 
1n4002s etc.). $89.00

ETI-1522 CONTROL FOUR ROOM 
LIGHTS OVER A TWO-WIRE PAIR 
It is probably a not-uncommon 
problem to want to replace the single 
ceiling light in a room with a more 
exotic arrangement only to find that 
the control wires to the switch are 
concreted in! Either that, or you don’t 
want to “chase” more wires through 
the wall and have to replace the 
wallpaper and/or redecorate. This 
project fixes that.

ETI-335 PUSHBUTTON-
PROGRAMMABLE
WIPER CONTROLLER$28.50 ETI MARCH ’83

No more fiddling with knobs and not 
getting the delay between wipes that 
you want — this windscreen wiper 
controller is Simply programmed 
with two pushbuttons to provide the 
wiping delay you need

ETI-461 GENERAL PURPOSE 
BALANCED
INPUT PREAMP S20.00

ETI Oct ’82
This project can be used as a 
balanced mic amp with low 
impedance input a low or high 
impedance input differential amplifier 
or a balanced input instrumentation 
amplifier

ETI-733
RADIOTELETYPt”””^ 
CONVERTER $20 00
FOR THE MICROBEE

m Have your computer print the latest 
H news from the >nternation shortwave 

news service Just hook up this 
I £ project between your shortwave 

D receiver s audio output and the 
MicroBee s parallel port A simple bit 

. of software does the decoding Can 
I S 06 h°oked up to other computers 

too
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425 HIGH ST, NORTHCOTE 3070 VIC PHONE (03) 489 8866

100'S SOLD NAIL FINDER SPEED SENTRY
VIDEO ENHANCER

ftectr^avc '• Au«W»«a ____

VIDEO ENHANCER

POWER
f < 8w*< 

ENHANCE

Like tone controls in a hifi amplifier, touch up the signal with
this Video Enhancer. EA OCTOBER 83

lOOO's SOLD

TRANSISTOR TESTER $15

EA OCTOBER 83

rei

EA SEPTEMBER 83

Have you ever 
desoldered a 
suspect transistor, 
only to find that it 
checks OK? 
T roubleshooting 
exercises are often 
hindered by this 
type of false alarm, 
but many of them 
could be avoided 
with an "in-circuit” 
component tester 
such as the EA 
Handy Tester.

CAR ALARM
$29.00
This Car Alarm uses the 
battery earth strap as a 
sensor to detect when a 
"courtesy" light or other 
electrical load occurs when a 
thief enters a vehicle The 
circuitry is simple and immune 
from false triggering 
problems ETI July 81

VIDEO AMPLIFIER

ir Electronics Australia «

V VIDEO AMPLIFIER

EA AUG 83

Bothered by smeary colours, signal beats 
and RF interference on your computer 
display? Throw away that cheap and nasty 
RF modulator and use a direct video 
connection instead. It's much better.
The Video Amplifier features adjustable gain 
and provides both normal and inverted 
outputs. Power is derived from a 12V DC 
plugpack supply. INCLUDES JIFFY BAG

LOW OHMS 
METER 
$34.50
How many times have you 
cursed your Multimeter when 
you had to measure a low-value 
resistance. Well alas, with the 
"Low Ohms Meter" you can 
solve those old problems and in 
fact measure resistance from 
100 Ohms down to 0.005 
Ohms. ETI 158 November 81

Essential for the home han
dyman the Nail Finder will help 
locate timber studs behind 
Gyprock or plasterboard wall 
surfaces as well as locating 
pipes and wiring buried in walls.

EA OCTOBER 83 __________

MOTORCYCLE INTERCOM $40

EA Feb 84

MOTORCYCLE INTERCOM

VOLUME2

Motorcycling is fun but conversation between rider and> 
passenger is usually just not possible. Build this intercom 
and you can converse with your passenger at any time while 
you are on the move. OVER 300 SOLD

SLIDE CROSS FADER $85.00

PHONE MINDER $25
EA Feb 84

Dubbed the Phone Minder, this handy gadget functions as 
both a bell extender and paging unit, or can perform either 
function separately.

±12V RAILS FOR 
POWER SUPPLY

LAB

EA July 1983

An inexpensive addition to the 5OV 5A Lab Power Supply 
which should prove its worth many times over. It provides 
additonal fixed ±12V outputs for lower power 
applications.

Driveway 
Sentry

* K’Way. SENTRY

Activated by your car s headlights, the Driveway Sentry' 
will turn on a driveway or garage light so that you can make a 
safe exit from your car on the darkest of nights. At the end of 
five minutes, it will automatically turn the light off again

Paying speeding fines can be a painful business. Build this 
Speed Sentry and avoid further pains in the wallet.

50V 5A LABORATORY 
POWER SUPPLY

New switchmode supply can deliver anywhere from three to 
50V DC and currents of 5A at 35V or lower. Highly efficient

design. on pct
EA May, June 1983 °* $140.00

CAR IGNITION KILLER

kit includes CIA QR EAFeb«« 

the metal box
Most car burglar alarms are easily 
circumvented, but not our cunning 
"Ignition Killer”. This sneaky antitheft 
device uses a 555 timer to place an 
intermittent short circuit across the points. 
Until disabled by its hidden switch the 
circuit effectively makes the car 
undriveable — a sure deterrent to thieves!

SEPTEMBER EA 1982

Mains or battery powered, this electric fence controller is 
both inexpensive and versatile Based on an automotive 
ignition coil, it should prove an adequate deterrent to all 
manner of livestock. Additionally, its operation conforms to 
the relevant clauses of Australian Standard 3129

EA GUITAR BOOSTER

$17.50
GUITAR BOOSTER

JUNE EA 1982

4B-5O A'BECKETT ST, MELBOURNE 3OOO VIC ____ .....Î? ’25'



An important role for
If you re planning to invest in a computer, 

buy a real one, not a toy!” That’s the kind of 
advice you’re likely to get from a computer buff 
— but it may be a rather one-eyed opinion. The 
fact is that some of those “toys” can provide 
the means and the incentive for beginners in all 
age groups to learn the elements of computing 
in a pleasant and not-too-expensive way It’s 
worth thinking about.

FORUM
< Conducted by Neville Williams

In the wake of that rather positive 
assertion, I should perhaps qualify my 
earlier remarks in “Forum” for 
November ’83, under the heading: 
“Do computers really have a place in the 
home?” While it contained a passing 
reference to the tuitional value of a 
domestic computer, in the main, the 
article tended to question the relevance 
in the average home of a complete 
system: computer, monitor, printer, disk 
store and so on.

The message that came through was 
one of caution: think carefully before 
you talk yourself into spending a couple 
of thousand dollars; it could turn out to 
be a very poor investment, if you have 
no real use for it.

This time around, we are talking about 
a purely tuitional role for a small com
puter within the family unit and an 
outlay of between $100 and $200 — a 
tiny fraction of the earlier figure.

Much the same qualification would 
apply to Peter Vernon's article in the 
June ’84 issue: “Buying your first com
puter". He talks at length about basic 
computers, monitors, printers, memory 
stores, software, etc — all of it directed 
at would-be computer buffs who intend, 
ultimately, to acquire a complete system 
costing thousands of dollars.

I repeat: that is not what I have in 
mind in this article.

What follows was prompted in part by 
a letter to hand from a reader in 
Willunga, South Australia. He says: 
Dear Sir,

For some years I have been consider
ing buying a personal computer, mainly 
so that my children can acquire some 
familiarity with this burgeoning 
discipline.

My worst suspicions were confirmed 
in your review of lan Reinecke's book 
''Microcomputers’’ (EA April ’84. page 
110) in which I read ... "a vast dif

ference between low cost machines ... 
compared with a machine costing several 
thousand dollars, which is needed if anv 
30 ELECTRONICS Australia, August, 11

real use is to be obtained”. And later 
"be better off (purchasing) a set of 
encyclopedias”.

Contrast this with Dick Smith’s latest 
catalog where the Editor of Personal 
Computer magazine is quoted as saying 
of Dick Smith’s $169 VZ200 ... "I'm 
certainly going to buy one”.

Where then is the truth?
Are the cheap personal computers 

with, say, a 16K or 32K memory of any 
real use? How much use? Are people 
buying them only to play Pacman? Or 
are they a real instructional tool?

Your response will guide my buying 
decision.

A.T. (Willunga, SA).
Understandably, correspondent A.R. 

is worried by the apparently opposite opi
nions expressed by author Ian Reinecke 
and the editor of “Personal Computer” 
magazine. One talks about buying a com
puter which the other would apparently 
consider to be of no real use (hence the 
heading to this article).

Reportedly, Ian Reinecke makes two 
particular points:
• For most serious applications, forget 
about low-cost “machines”, intended 
primarily for playing electronic games. 
To be of any real use, the equipment 
would be quite costly, eg “several thou
sand dollars”.
• Appropriate educational software is 
very limited: “the whole subject is really 
a joke”.

I am not in a position to debate his opi
nion of available software but his obser
vation about equipment is not at 
variance with what was said in “Forum” 
or in Peter Vernon’s article, mentioned 
earlier.

If parents want to set up a computeris
ed educational system in the home, it will 
need to approximate the system which 
students encounter at school/college; 
that means at least MicroBee or Apple or 
other such equipment, costing two or 
three thousand dollars all up. It would 
have little in common with “low-cost 

machines .. . mainly intended for play
ing games”.

If we, thus appear to support Ian 
Reinecke s ideas about equipment, where 
does the humble VZ200 fit in? Is it in
deed a toy; of little real use?

In reality, the DSE VZ200 may not 
have been considered when Ian 
Reinecke s book was written and it may 
be in a class somewhat above his despised 
games-type machines’. Even so, it may 
still not have earned his approval, being 
considered too far down-market to form 
the heart of a serious system.

Many would share that view.
In fact, the VZ200 is not primarily a 

games machine. For sure, one can set up 
and play games on it, as with most other 
micros, but beyond that if offers, in 
terms of our own review in the July ’83 
issue: “colour, a reasonable amount of 
memory and a powerful Basic 
interpreter”.

We concluded our review in the 
following terms:

"If you want a computer to look after 
your share holdings, or for word process
ing, look elsewhere. If on the other 
hand, you want a computer for playing 
games, for self education, for learning 
about Basic and perhaps for writing your 
own programs, the VZ200 has one over
whelming advantage — the number of 
features for the price. ”

At the time, a practical computer for 
under $200 was a real price 
breakthrough comprising, as it did, the 
basic unit, power supply, cables and a 
comprehensive manual. Having in mind 
our own reaction, it is not really surpris
ing that the Editor of “Personal Com
puter” should have decided that he had 
good use for just such an item — for the 
kind of secondary reason which we 
ourselves suggested.

If the reasons were valid at $199, they 
would be attractive at the subsequent 
price of $169 and positively compelling 
at the latest figure of $99.

As a matter of interest, I questioned



"useless’ small computers!
From the Commonwealth Employment Service:
Dear Mr Simpson,

I was impressed by Neville 
Williams’ “Forum" column in the 
April ’84 issue of Electronics 
Australia: “What do you do when 
you can’t find a job?" I would like to 
include the article in information 
available to clients of the Career 
Reference Centre.

The Centre, which is operated by 
the Commonwealth Department o/ 
Employment and Industrial Rela
tions, provides a free occupational in-

Ike Bain, Managing Director of Dick 
Smith Electronics, as to the reason for 
such a dramatic price reduction. He 
nominated two factors: economy of scale 
in manufacture and fierce worldwide 
competition between computer makers.

Hopefully, A.R. of Willunga should 
by now have glimpsed a glimmer of light 
at the end of the tunnel.

If he has in mind a complete computer 
educational system, comparable with 
those in schools and colleges, then it is 
going to cost him “X” thousand dollars, 
as per “Forum”, Peter Vernon and Ian 
Reinecke.

But I don’t really read that require
ment into his words: “so that my 
children can acquire some familiarity 
with this burgeoning discipline".

If his prime objective is to create a 
familiarity with computers at a family 
level, and to dispel the mystique which 
faces the uninitiated, young and old, 
then he can accomplish that and move 
on to a working knowledge of program
ming for a much more modest figure; like 
$99 for example!

In fact, that’s exactly what I want to 
talk about from here on.

On two separate occasions, recently, I 
have been the involuntary witness to a 
family argument — sorry, discussion — 
during which the children were trying to 
convice their father that he should buy a 
computer for them to use at home:

“But, Dad, you can get one for less 
than $200 ... go on Dad!” (This was 
before the most recent price reductions.)

In both cases, the father insisted that 
there was more to it than that. You 
couldn't do much with just a keyboard 
and, by the time they had bought all the 
stuff to go with it, he’d be up for nearer 
$2000! Right now, he didn’t have that 
sort of money to spare!

formation and vocational training in
formation service.

My intention is to include clearly 
sourced photocopies of the article in 
our job information folders on oc
cupations related to electronics and 
job seeking skills.

I request your permission to 
photocopy the article for the purposes 
described.

Paul Mitchell,
Manager, Sydney
Career Reference Centre.

To see kids of high school age arguing 
for a computer was no surprise, because 
computers are now a part of the high 
school scene, but the 7/8-year-olds were 
joining in with hardly less conviction. 
Nor was there any special mention of 
electronic games. It was simply: “buy a 
computer, Dad!”

Watching the performance, I couldn’t 
escape the impression that the kids were 
really asking for a contemporary learning 
tool, much as in other days, when we 
wanted our own slate and slate pencil (!), 
our own box of water colours, our own 
drawing instruments, our own slide rule, 
our own calculator. Now they want ac
cess to their own computer and the op
portunity to gain an easy familiarity with 
the machine that, more than anything 
else, typifies their kind of world.

Perhaps they don’t need to store or 
print out, to process words or to keep ac
counts; that can come later. Maybe their 
first and urgent requirement is to come 
to terms with the keyboard, with com
puter language and procedures; to do a 
few exercises, work out a few problems, 
observe some basic graphics and play a 
few games routines, all as part of the 
learning process.

Nor is the need to learn unique to 
children. Adults also must adapt to the 
world of keyboards which has been 
created by their own generation. Here I 
could quote Professor Brian Garner, 
head of computing at Deakin University 
in Geelong (Vic) and Chairman of the re
cent Computer Data 84 Conference in 
Sydney:

“Parents will have to learn about new 
technology and how to use it or they will 
be left behind by their children.

“Parents should spend more time with 
children and share their involvement 
with computers. ”

If they fail to do so, Professor Garner 
warned, stress will tend to develop bet
ween computer-literate children and 
parents who have no understanding of 
the new technology.

Seeking to probe the computer
awareness of present-day high school 
children, I have been asking a few ques
tions on the subject lately, whenever the 
opportunity presented itself.

An English subject mistress professed 
to know little about computers but had 
her own reason to be impressed: students 
who had access to home computers, she 
said, and especially to word processing 
facilities, had re-developed the long-lost 
art of checking their work before 
handing it in!

“It has changed their attitude to detail. 
They hand in better work and are 
rewarded by higher marks.”

A maths master from another high 
school said that students generally were 
aware of computers but actual 
knowledge of them ranged all the way 
from minimal to those who had earned 
the right of access to school computers 
without teacher supervision.

“Some of these kids are really good.”
Could he see a role for a simple com

puter in the home, purely to allow 
children and parents alike to learn the 
rudiments of the subject?

“Most decidedly!”
Another high school maths teacher 

obviously shared these opinions but add
ed that he did not much mind if students 
spent some of their free time setting up 
their own games routines. Games or no, 
they were still learning how to program, 
and doing so with added incentive and 
concentration.

The manager of an electronics store 
confirmed my teach-yourself ideas in a 
moment of personal frankness:

“When I accepted this job, I was 
literally scared of computers. But I took a 
small one home and spent a couple of 
weeks working through the manual. I’m 
still a beginner compared with some of 
the kids that come in here after school 
but, at least, I now understand what 
they’re on about!”

As a matter of further interest, I posed 
the question to an executive of Dick 
Smith Electronics:

“Why do people buy your VZ200?”
“For all sorts of reasons”, was the 

reply “but we tend to emphasise its value 
as a means of self tuition. Look at our 
catalog:

“Getting left behind in the computer 
race? Here’s the solution ...
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FORUM — continued
“Bring your kids into today’s 

technology ...
“Easy to read manuals ...
“Learn fast ... and so on”.
Never a company to miss a trick, DSE 

responded further to my question with 
the invitation to try it for myself, and 
with a carton containing a VZ200 on 
loan, along with extra memory module, 
cassette recorder/player, printer, inter
face, typical software tapes and assorted 
manuals.

1 was happy to take up the invitation 
but 1 left the peripherals in the box, 
primarily because I wanted to sample a 
tuitional exercise involving just the basic 
$99 computer and, at most, one or two of 
the supplementary manuals. Such an ex
ercise would not be entirely fictional, 
because I had never before handled the 
VZ200 and literature and, unlike Peter 
Vernon and Co, I tend to get rather rusty 
between spaced-out exposures to com
puter whatnots.

What were my reactions?
While the VZ200 has a keyboard con

forming nominally to QWERTY 
(typewriter) layout, it uses “rubber” pads 
rather than full-travel keys and provides 
for uppercase (capital) letters only. 
There is no space bar, as such, the func
tion being handled by a space key at the 
lower right-hand corner.

£ Teach yourself to drive 
the VZ200 and you’ll 
have little difficulty in 

adapting to other Basic- 
language micros 5

The pads present no great problem but 
one has to overcome the tendency to 
type as if normal lower and upper case 
letters were available — and in the pro
cess, tapping the lower lip of the case in
stead of the non-existent space bar!

While these very characteristics limit 
the potential use of the VZ200 with a 
full-scale system, they are of little conse
quence at a tuitional level. More impor
tantly, the keys give user access to a 
powerful — and normal — programming 
facility in computer Basic language, plus 
colour graphics, and more, if advantage 
is taken of it. Teach yourself to drive the 
VZ200 and you’ll have little difficulty in 
adapting to other Basic-language micros.

Packaged with the VZ200 is a small 
user manual, a booklet containing 20 
programs, a demonstration cassette, and 
a 166-page instructional manual produc
ed by the manufacturers in collaboration 
with Jamieson Rowe, the former editor 
of this magazine. The manual begins 

with the question “What is a computer?” 
and proceeds on a step-by-step learn- 
while-you-do-it basis to introduce simple 
calculator functions, a wide range of 
computer routines, colour graphics and 
“music”, with appropriate references to 
the possible use of an ancillary cassette 
deck and printer.

Other instructional manuals available 
for the VZ200 include “Introduction to 
Computing” by Toni Louise Henson and 
“Getting Started” by Tim Hartnell and 
Neville Predebon. Both are written in 
friendly, casual style which helps turn 
the learning experience into relaxation 
rather than a chore. Either or both can 
be used in conjunction with the 
manufacturer’s manual to pick one’s way 
through the various keyboard routines.

If you ultimately decide to spend $99 
and to repeat the exercise, your memory 
may or may not cooperate as you are in
troduced progressively to the special 
significance of certain punctuation 
marks, instructions like BREAK, 
RETURN, GOTO, GOSUB, etc, and to 
statements like IF-THEN, FOR TO- 
NEXT and so on.

If you can remember them, fine! But 
don’t get discouraged if you seem to keep 
on forgetting them; having to rely on the 
manuals or your own scribbled notes. It’s 
not supposed to be a test of memory but 
an exercise in reading and doing — and 
seeing it happen for you, in your own 
home, on your own computer.

More importantly, as it does so, the 
“faze” and the mystique will begin to 
drain away and interest will quicken. 
You may even feel somewhat miffed 
when the family wants their TV set back 
to watch the news or “Country Prac
tice”. Maybe you will have just ac
complished your first bit of solo program
ming by turning Toni Henson’s “What 
Number” exercise into a genuine random 
number repetitive game!

If you want to pursue the exercises to 
a genuine facility at the keyboard, two 
complete books of programs are available 
for the VZ200, before venturing further 
afield. But, by this time, you may have 
developed into a computer nut, anyway!

You may never reach that stage but 
that’s really of secondary importance in 
the present context. What matters is 
that, somewhere along the line, you will 
have ceased to be afraid of keyboards 
and computers. You will have had the 
experience of driving one and come to 
realise that the essential difference bet
ween fear and facility is time and 
practice.

For you, and possibly for other 
members of your family, the exercise will 

have been justified.
At least, that’s the way I saw things, 

following my own simulated exercise.
Is the DSE VZ200 the only option by 

way of an inexpensive tuitional 
computer?

No it isn’t.
While preparing this article, I paid a 

visit to the local Tandy store and posed 
the question:

“What’s your answer to the Dick 
Smith VZ200 as a stand-alone tuitional 
computer?”

£ What matters is that, 
somewhere along the 

line, you will have ceased 
to be afraid of keyboards

and computers 5
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I

The attendant’s reponse was to direct 
my attention to something I had already 
noticed on entering: a display featuring 
the Tandy TRS-80 MC-10 personal com
puter, marked down from its original 
price of $179.95 to $99.95.

Why the huge reduction? Is it being 
discontinued? A clearance sale?

No, I was told, that would be the con
tinuing price, thanks to worldwide com
petition in the computer industry.

The Tandy MC-10 is physically 
smaller than the VZ200, with less 
memory (4K) and probably somewhat 
less versatile programming. But it does 
have a space bar and keypads with 
agreeable tactile response, plus output 
ports for tape deck and printer. It comes 
complete with mains power supply, 
cables and instruction manual and, while 
there is less other off-the-shelf literature, 
Tandy told us that is is supported by an 
independent users club.

From what we could judge by looking 
at the package in the store, it too would 
offer a useful tuitional facility for under 
$100.

In the same week that we visited the 
store, Tandy were offering $100 off the 
price of their standard keyboard models, 
bringing the price of their base model to 
a temporary $249. That would probably 
represent a greater outlay than many 
would be prepared to write off as a tui
tional exercise but it does indicate the 
way that computer prices have fallen 
during the last 12 months.

Who knows what readers may be able 
to pick up by way of a tuitionalcomputer, 
over and above the VZ200 and the 
MC-10? Just make sure, however, that it 
offers adequate BASIC language 
facilities, certainly not less than 4K of 
built-in memory, a mains power supply,
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DIRECT SATELLITE TV NOW
(within the footprint)

an RF converter to feed an Australian 
standard TV receiver, and a good tui- 
tional manual appropriate for the par
ticular model. Colour graphics and 
“music” are less important but, after all, 
they are part of the familiarisation 
process.

What of the peripherals you can buy 
to go with the VZ200 or MC-10: extra 
memory, B & W or colour monitor, 
cassette deck, printer etc? To this point, 
we have assumed that learners will use 
an available TV receiver as a monitor 
and, possibly, an available cassette deck, 
thus avoiding any extra outlay.

After a few weeks, or months, and 
having become familiar with the 
rudiments of computing, you will be in a 
better position to decide which way you 
want to go: avoid further expense, add 
elementary peripherals to an elementary 
keyboard, or plan towards a serious 
system for whatever purpose.

If the last named is your choice, then 
best you consider that your elementary 
lessons have come to an end. Turn back 
to Peter Vernon’s article and start 
reading, thinking, acting and spending 
like a genuine computer buff!
Job opportunities

At this point, I would like to revert to 
the subject of job opportunities in the 
electronics industry for young people, as 
discussed in “Forum” for April ’84. 
Perhaps it may not be as unrelated as it 
may seem, because we have just been 
discussing a way in which some young 
people may be able to add to their poten
tial job skills.

Among the personal observations, 
phone calls and letters on the subject of 
youth unemployment, it was gratifying 
to receive the one in the accompanying 
panel, from the Sydney Career 
Reference Centre of the CES. It might 
suggest that some of the remarks in the 
April “Forum” were along helpful lines, 
criticism notwithstanding.

As might be imagined, Editor Leo 
Simpson was happy to grant permission 
for the article to be reprinted, with due 
acknowledgement to the source, and I 
guess that the same release of copyright 
would apply to other organisations or 
educational groups who may find the 
particular article helpful.

In fact, some correspondence on this 
subject is still outstanding but there is a 
limit to what can reasonably be accom
modated in three pages or less, per 
month. Unfortunately, while the subject 
may become tedious, it certainly won’t 
lose its topicality.

Even the most optimistic of politicians 
wouldn’t try to tell us that! *

The “BABY Q” SATELLITE TV RECEIVER
FULLY IMPORTED from USA INTERSAT CORP, a world leader in Satellite technology 
HIGH PERFORMANCE tested and proven in Australia
FEATURES INCLUDE:
• Fully compatible "BABY Q” Receiver, Down Converter and Low Noise Amplifier with 

temp range 60°-90°
• Single conversion Down Converter
• Receiver threshold 8dB or less
• Fully tuneable channel and audio select
• Audio, filtered video and composite video outlet to suit monitor
• RF outlet to TV
COMPLETE SYSTEM also includes Australian made 3.5 metre fibreglass demountable 
parabolic antenna with galvanised mount. (Larger sizes may be necessary in some areas) 
COMPLETE SYSTEM including cables, connectors and instruction manual $4,480, plus 
freight. (Installation available at cost, if required)

DEALER ENQUIRIES WELCOME

ACESAT SATELLITE RECEIVER CORP. PTY. LTD.
(Incorporated in NSW)

856 PRINCES HIGHWAY
SUTHERLAND 2232 N.S.W. AUSTRALIA

TELEX: AA21822 SY824 PHONE: (02) 521 5994

Your future in...

ELECTRONICS
No area of modern life is untouched by 
Electronics and therefore there are many 
opportunities for rewarding employment.
ICS gives you the choice with a range of Electronics courses. 
No previous qualifications, no need to change your daily 
routine. You study at home the hours you choose. Each course 
is compiled by experts, skilled tutors are ready to assist you 
and all the necessary study materials are provided ... 
there’s no obligation, so send for further information NOW!

ICS
Since 1890

International Correspondence Schools
400 Pacific Highway, Crows Nest, N.S.W. 2065.
45 Courtenay Place, Wellington 1, New Zealand.

VEQI Please send me without cost or obligation, free facts on 
T LU ! how I can study at home for the career I have chosen.
TICK ONE BOX ONLY!

□ Personal Computing
□ Computer Programming
□ Bookkeeping
□ Chartered Secretary
□ Management Accounting
□ Practical Accounting
□ Cartooning
□ Commercial An
□ Recreational Art
□ Sign Painting & Design
□ Auto Mechanic
□ Motor Cycle Maintenance
□ Architectural Assistant
□ Builders Drafting
□ Building Sciences

. Carpentry & Joinery
□ Drafting
□ TV Technician
□ Electronics
□ Basic Electronics
□ CmI Engineering
□ Electrical Engineering
□ Mechanical Engineering
□ Hydraulic & Pneumatic 

Power
□ Restaurant & Catering 

Management
□ Club Management 

Hotel/Motel Management
□ Hotel/Motel Owners

Interior Decorating 
interior Design 
Business Administration 
(IBA)
Executive Management 
Modern Management 
Small Business Owner 
Creative Selling 
Marketing Management 
(AMI)
Copywriting
English Composition 
Basic English 
Clerk Typist 
Secretarial Practice

Dressmaking & Pattern
Cutting
Pharmacy Assistant

[ Guitar
□ Photography

Please complete

Mr/Mrs/Miss

MAIL THIS 
COUPON 
TODAY!

□ Basic Refrigeration &
Air Conditioning
Commercial & Domestic
Refrigeration & Air Conditioning 

□ Professional Writing 
; Short Story Writing

Address___________________________

Postcode________ Phone (Home) ------------

* (all hours) Sydney 43 2121 or 
Austwide (TOLL FREE) (008) 22 6903
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¿¿N Letters to 
B-** the editor

Draughting standards 
for circuit diagrams

I should like to bring to your attention 
a basic circuit drawing error committed 
by some of your contributors, and 
doubtless a host of readers. Although it 
may appear a minor offence it is, in 
fact, responsible for more circuit 
interpretation contretemps than all other 
errors combined. I refer to the matter of 
joined conductors versus crossing 
conductors with no connection.

British Standard BS 3939, adopted by 
most Commonwealth countries (eg, by 
NZ as NZSS 2186), and also in this case 
followed by IEC, lays down quite 
definitely that this

represents crossing conductors with no 
connection. The following:

represents joining conductors.
The presence or absence of a dot on 

the junction should not alter the 
meaning in any way, since some printing 
methods have difficulty in forming such 
a dot, whilst some draughting methods 
(eg, Indian ink) can cause one to form 
where not required, ie this symbol

will still mean “crossing conductors with 
no connection”.

In the “good old days” the convention 
was either only loosely adhered to or was 
totally ignored. This caused no great

Comment on the June editorial
I have noted your June 1984 

Editorial Viewpont “Anyone for a 
three-year battery?”. I must question 
the basis for your conclusion that 
“they don’t build ’em like they used 
to”. From our own statistics and 
reliable industry data, it can be 
demonstrated quite clearly that the 
average battery life has extended 
quite considerably and that in real 
terms a battery is cheaper today than 
10 years ago.

You are quite right that the 
electrical demand on batteries has 
increased and can be expected to 
increase. Such things as heated rear 
windows, air conditioners, trip 
computers, radios/cassette players, 

problem for circuits were so basic and 
conventional that the reader found it 
obvious whether a conductor should in 
fact be joined or crossing. Unfortunately 
the complexity of modern circuitry, 
often involving IC’s with anonymous 
interiors, make such logical reasoning 
impractical in many cases. The 
unintentional presence or absence of a 
“dot” on crossing lines can have 
embarrassing consequences, thus 
adherence to the standard is now of 
considerable importance.

I know that many well-known 
magazines and some otherwise excellent 
text books offend in this manner, but 
that does not excuse it or make it in any 
way acceptable. I believe that it is the 
responsibility of all reputable 
publications to monitor and correct if 
necessary all circuits appearing within 
their covers to inhibit the spread of this 
(or any other) error.

D. R. Muir, Senior Lecturer, 
Auckland Technical Institute, 
New Zealand.

About steel conduit
Reference Information Centre, June 

1984, page 144.
Before I put in my two bob’s worth I 

would like to point out that steel conduit 
is still used in the electrician’s licensing 
examinations in New South Wales.

I have recently done these 
examinations, passed, paid my fee, and 
then been told I could not have a licence 
because the Government does not 

etc., are either reducing charging 
capacity during driving or increasing 
key-off loads such that the state of 
charge of the average battery is 
significantly lower at any point in 
time.

Despite this increased workload, 
and clear evidence of less regular 
water top-up with self-service service 
stations, the facts are still quite clear 
— average battery life in Australia is 
42 months and extending each year. 
The public is not “being short
changed.” It is getting a better life for 
less cost.

E. T. Smith, General Manager, 
Dunlop Batteries, 
Sandringham, Vic. 

recognise their own electricity supply 
councils as being a proper place of 
electrical training. (Typical, isn’t it, of 
Government departments?)

Being in the electrical (240V) trade for 
many years and working in a county 
council supply authority with an 
electrical inspector, as an assistant, I 
have torn flesh from my hands and knees 
on the useless stuff known as steel 
conduit (I am now a TV tech.) There are 
two types, split and solid.

In conclusion: Steel conduit? Only one 
word for it: “garbage”.

R. S. Ward
Murwillumbah, NSW.

Venture capital 
for new companies

I refer to your article “Venture Capital 
for New Companies” by Michael Wilkins 
which featured in Electronics Australia, 
June 1984. I feel I should draw your 
attention to an error of fact which may 
mislead your readers.

Mr Wilkins indicates that the 
Industrial Research and Development 
Grant “provides up to $60,000 for 
eligible expenditure on research and 
development projects”. As you will note 
form the pamphlet I have enclosed, this 
statement is, in fact, wrong.

Those eligible for commencement 
grants may receive an entitlement of up 
to $40,000 per annum. However, the 
Board may support companies 
undertaking specific IR&D projects, to a 
statutory limit of $750,000 per annum. 
This limit can be raised with the 
Minister’s approval.

I would be grateful if you could please 
advise your readers of the error. The 
Board is concerned that a large number 
of companies have been misinformed 
about the scheme over the years.

Elenore Eriksson,
Australian Industrial Research and 
Development Incentives Board, 
Belconnen, ACT.

Buying your 
first computer

I have just read Peter Vernon’s article 
“Buying your first computer” in the June 
edition of “EA”. My immediate thought 
was a letter of appreciation and I know if 
I do not put pen to paper now I shall 
forget to do so ... such is life!

The article was most informative, 
being aimed at beginners. There was no 
silly jargon to hide any weakness in the 
author’s talents. It was very smooth, 
very interesting. I should have written to 
you long before this because Peter 
Vernon’s articles are always good.

N. Smillie,
Parkwood, W.A.
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The audio giant scores 
10 out of 10.

System 330 Hi-Fi Component 
System.

A full 35 watts RMS/channel 
power, drives the system's 
stereo units, delivering life
like sound through 3-way 
speakers.
Servo-controlled motor with 
belt drive assures constant, 
accurate speed. Cue control 
on turntable gently lowers 
tonearm into groove, 
preventing possible damage 
to the record or the stylus. 
Built-in 5-band graphic 
equalizer enables you to 
custom contour the system’s 
sound at 5 critical points 
along the audio spectrum by 
as much as lOdB.
A/B speaker switching 
enables you to connect two 
sets of speakers to your 
system and listen to them 
separately or together.
The tuner with its 3-segment 
LED signal strength indicator 
lets you know when you’re 
receiving a weak or distant 
station.

6 Two 5-segment LED VU 
meters on the cassette deck 
provide precise, easy-to-read 
record levels and help to 
prevent distortion.

7 Dolby* noise reduction 
circuit minimises distracting 
tape hiss and allows you to 
record and playback crisp, 
clean sound.

8 3-way, 3 speaker systems 
each containing 25cm 
woofer, 10cm midrange and 
a 2.5cm dome tweeter.

9 Audio component rack with 
attractive wood-grain finish 
includes record storage 
facility. Castors for easy 
mobility; glass door and 
hinged glass turntable dust 
cover.

4 The tenth feature is the price and
I fl ■ Sanyo has taken care of that too, but
■LvF that’s life.
‘Dolby is a registered trademark of Dolby Laboratories.

@SANYO
7225



Hi-tech electronics 
in the new Holdens
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by NEVILLE WILLIAMS

When cars began to multiply on Australian roads, 
after the 1914-18 war, drivers were lucky to 
have electric headlights and an electric self
starter. Today, Australia’s newest up-market 
vehicle, the Holden “Calais”, is loaded with 
electronic gadgetry, making it a pleasure to drive 
and adding significantly to its on-road power and 
fuel efficiency.

Just how prominently electronics has 
figured in GMH planning for the new 
’84 VK series Commodore and Calais 
cars is evident from the handbook issued 
by the Company Service Department for 
dealers and the technical media.

Almost half the book is taken up by a 
discussion of Holden’s new electronic 
spark timing system (EST), electronic 
fuel injection (EFI), electronic 

A close-up view of the central computer for 
the EST system (with chip type numbers 
covered). It is mounted in the passenger cab 
for protection against environmental 
extremes. At left is the new EFI engine.

monitoring and instrumentation, trip 
computer and four-channel sound 
system. Routine electrical equipment has 
been relegated to a mere table of 
specifications at the back.

According to C. S. (Chuck) Chapman, 
Managing Director of GMH:

“So much of the VK Commodore and 
Calais range centres on electronics that 
many buyers will see it as the car’s most 
important change”.

But, beyond the on-board equipment, 
it is evident that electronic research has 
played an important part in the 
development of the new VK series and 
especially in the up-graded 3.3-litre “L6” 
engines that will power most of the 
vehicles bought by the public. Indeed, 
the commercial success of the series will 
probably depend, as much as anything, 
on the performance and appeal of what 
rides under the bonnet.

GMH stress that the “potent, 
dynamic, race-proven 5-litre V8” is still 
available, substantially unchanged, as an 
option across the range but it is an option 
that will be exercised mainly by those 
who need a special-purpose vehicle: for 
pursuit, motor sports, heavy towing, etc.

Earlier, there had been much 
speculation by motoring writers as to 
whether Holden could any longer delay 
pensioning off their faithful old in-line 
six, in favour of a new-look engine from 
Europe or Japan. That may ultimately 
happen but it certainly seems not to have 
been necessary, this time around. GMH 
appear to be very pleased with what they 
now have.

Thanks largely to electronics, they 
have been able to announce two 
substantially up-graded versions of last 
year’s 3.3:
• A base model carrying a number of 

mechanical modifications and fitted 
with a sophisticated engine 
management computer module 
providing electronic spark timing 
(EST). It offers smoother operation 
and up to 15% improvement in fuel 
economy, depending on driving 
conditions.

• A high performance version fitted 
with electronic fuel injection (EFI), 
“ram” effect intake manifold, high- 
lift camshaft and scavenger-type 
exhaust system. If offers traditional 
“V8" performance, with 27% more 
rated power and 15% greater torque, 
at about the same fuel economy or 
better than the original lower- 
powered VH model.

Computer-aided design
Traditionally, engine development — 

or redevelopment — has been a 
painstaking process, based on theory,
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GMH’s new Holden “Calais” — fuel-injected and loaded with electronics

Hi-tech electronics in the new Holdens
observation and intuition, and verified at 
various stages by the production and 
testing of actual prototype components. 
It’s a slow and costly procedure and one 
which which allows only very limited 
analysis of the many variables in 
practical engine design.

However, Holden engineers were able 
to make extensive use of CAD 
(computer-aided design) in the 
redevelopment of their 3.3-litre six, 
coming up with components and an 
order of performance which, in many 
respects, they claim as “state-of-the-art”.

Suitably fed with data on bore, stroke, 
compression ratio, number of cylinders, 
valve area, camshaft profiles, fuel 
velocities and so on, GMH computers 
can respond with an accurate printout of 
engine horsepower and torque, plotted 
against RPM (revolutions per minute). 
By simply modifying the data relative to 
various parameters, it was possible to 
observe trends and results without the 
need to manufacture actual components 
— an especial advantage during design 
work on the high performance version.

By way of example, Holden says that 
the computer design “model” can accept 
valve lift data for every two degrees of 
engine rotation. By progressively 
modifying the input data, engineers were 
able to simulate and assess the effect of 
changing the camshaft profile — this at 
the rate of three to four “camshafts” 
every day.

While so doing, they were looking at 
the so-called “ram” effect in the intake 
manifold. When the inlet valve opens, it 
creates an abrupt negative pressure

The 3.3 Ei (electronic fuel injection) engine features a resonant “ram” type intake manifold, high- 
lift camshaft, air-feed system and scavenger type exhaust — all the subject of CAD (computer aid
ed design) in GMH’s own laboratories.

change which travels, in the form of a 
sonic pulse, from the valve, along the 
intake manifold or pipe, to the plenum or 
air/fuel distribution chamber. In this 
region, reflection occurs and the pulse 
travels back along the manifold to the 
valve as a positive pressure surge, having 
undergone substantial phase rotation in 
the process.

In fact, it is an acoustic resonance 
effect and EA readers will see in it a 
parallel with what goes on in an organ 

pipe or in a vented loudspeaker system 
where, over a selected frequency range, 
substantial phase reversal occurs within 
the chamber/vent system.

Speedboat fans have fiddled for 
decades with ram effect in “souped up” 
car engines, usually on a rather hit-or 
miss basis. By contrast, with the 
instrumentation available, GMH 
engineers were able to observe and plot 
the total pressure cycle adjacent to the 
inlet valve.
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ELECTRONIC SPARK TIMING SYSTEM

FUEL ECONOMY IMPROVED BY 
2.3 LITRES/1OO KM

In the 3.3 EST (electronic spark timing) engine, a central computer correlates five operating 
parameters to optimise spark timing. The “Diagnostic Code Request” is a servicing aid to help 
identify any possible malfunction.

By selecting the length, diameter and 
contour of the intake manifold pipes 
feeding each cylinder, they were able to 
guide the resonance, or to “tune” the 
system, so that a significant positive 
pressure pulse would arrive back at each 
individual inlet valve precisely when it 
would do most good.

Measurement showed that, at mid
range engine speeds, the resonance effect 
would typically produce an increase in 
pressure at the inlet port of around 
15kPa (+15% approx) at the time the 
valve would normally be closing. The 
computer model showed that, under 
these new conditions, the camshaft could 

be contoured, to advantage, so as to lift 
the inlet valves a little higher and to 
prolong their opening by about 11 %.

As a result, the valve is still open when 
the piston commences its upward 
pressure stroke but, during the brief 
overlap, the extra momentum and 
pressure in the intake manifold can force 
a little more fuel/air mixture into the 
cylinder.

Holden credit accurate matching of 
the camshaft contour and intake 
manifold “ram” for most of the increase 
in torque of the high-performance 
engine, particularly at vital mid-range 
speeds. They point out, however, that 

CAD or computer aided design was used ex
tensively to optimise the design and perfor
mance of the fuel injected engine. The ram 
type intake manifold is depicted on the screen.

accompanying improvements were made 
to the air cleaner, duct and throttle, and 
to the contours of the inlet valve head 
and cylinder head.

The engine simulation was also used 
to investigate the design of the exhaust 
system of the high-performance version. 
In the ultimate arrangement, each 
cylinder exhausts into individual 
stainless steel tubes, all of the same 
length and diameter. These merge into 
three secondary tubes using the equal 
length pairing of cylinders 1-6, 2-5, and 
3-4. In turn, the secondary tubes merge 
into a single exhaust, the whole 
arrangement creating a scavenging 
effect, again contributing to 
performance.

Engine electronics
While computer modelling and 

computer graphics have contributed in 
these and in other ways to the design of 
the VK series Holdens, what will 
concern drivers in the longer term is the 
actual on-board electronic equipment.

As with the earlier series, all VK 
models use electronic ignition to ensure a 
more powerful and consistent spark 
discharge and to obviate the need for 
frequent distributor maintenance. 
However, in the base model engine 
(which is standard fitment for all models 
other than Calais), electronic ignition is 
supplemented by an engine management 
computer module which takes over the 
job of spark timing.

(Technically inclined readers may care 
to compare the GMH approach with the
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Shure’s 
finest 

achievement 

in sound 

reproduction

The VI5 Type V-MR with Micro Ridge Tip
The V15 Type V is already acknowledged 

to be the finest cartridge available today. The 
new V15 Type V-MR is even more remarkable.

The technological breakthrough of the 
Micro-Ridge Tip offers the ultimate in low 
distortion sound reproduction through its 
highly accurate tracing ability. Coupled 
with the incredible trackability of the 
revolutionary new high stiffness, low 
mass Beryllium MICROWALL/Be™ 
Stylus Shank, it produces the pinnacle of 
state-of-the-art cartridge technology.

The V15 Type V-MR also features Shure’s 
exclusive Dynamic Stabilizer and the unique 
Side-Guard Stylus Protection System.

Designed for the standard hz" mount tone 
arm. the V15 Type V-MR brings together 
important new construction features, per
formance capabilities, and high technology 
instrumentation. It includes a Duo-Point 
Alignment Gauge, leveling-alignment stylus, 
data booklet, and an individual computer 
print-out which provides the exact tested 
response of your particular cartridge. 
A stylus cleaning brush, screwdriver and 
mounting hardware are included.

SPECIFICATIONS
Tracking Force:

Force At The Total Tone Arm Setting With
Stylus Tip Dynamic Stabilizer Operating

Optimum: 10 mN (1.0 gram) 15 mN (1.5 grams)
Maximum: 12.5 mN (1.25 grams) 17.5 mN (1.75 grams)

Force Exerted by Dynamic Stabilizer: 5 mN (0.5 grams)

Tip Geometry (Typical): Micro-Ridge 3.8m x 75m
(0.15 mil x 3.0 mil) long contact

Trackability at 10 mN (1 gram) Tracking Force 
(Typical in cm/sec peak velocity):

400 Hz: 30 cm/sec 5 kHz: 80 cm/sec
1 kHz: 46 cm/sec 10 kHz: 60 cm/sec

Channel Balance: Within 1.5 dB

Channel Separation: 1 kHz: 25 dB or greater.
10 kHz: 18 dB or greater

Output Voltage (Typical): 3.2 mV RMS at 1 kHz at 5 cm/sec 
peak velocity

Frequency Response Limits:

FREQUENCY IN HERTZ

Recommended Load: 47 kQ in parallel with 250 pF.

Cartridge Weight: 6 6 grams

SHUM AUDIO ENGINEERS PTY.LTD. 
342 Kent St., Sydney NSW 2000 
(02) 29-6731

AUDIO ENGINEERS (QLD) 
Cnr. Jane & Buchanan Sts., 
West End. Qld. 4101 (07) 44-8947

MARKETEC PTY. LTD.
Unit H, 28 Welshpool Road 
Welshpool. WA. 6106 (09) 361-5954
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Hi-tech electronics in the new Holdens
“Chrysler Electronic Lean Burn 
System”, described in detail in our March 
1979 issue).

To date, the vast majority of road 
vehicles have relied on an intake 
manifold vacuum system, operating in 
conjunction with the distributor, to 
advance the spark when the engine is 
spinning freely under not-too-heavy load. 
It can provide only fairly coarse 
adjustment, based on engine speed and 
manifold vacuum level.

With the EST system, the distributor 
has a single, static setting with no 
provision for vacuum or centrifugal 
advance. However, the control computer 
module receives information about 
manifold vacuum from an analog sensor, 
and engine speed in digital form from a 
Hall-effect sensor and a magnet on the 
flywheel. In addition, there is a sensor for 
water jacket temperature, and switch
type sensors for throttle position and air 
conditioning clutch (see diagram).

The computer analyses this mix of 
analog, digital and switch-position 
information and decides whether the 
vehicle is being driven according to a 
city/suburban or a highway cruising 
pattern. Based on this decision, it selects 
the appropriate stored program and, 
according to that program, sets the spark 
advance to optimise engine behaviour 
(including emission) for four major 
modes: engine starting; engine idle; 
engine normal; coasting.

GMH claims that, along with 
improved carburettor design and 
modified anti-pollution provisions, 
“spark advance flexibility allows EST to 
match engine needs for best fuel 
consumption, response, power and 
emissions”.

The control module, incidentally, has

TOUCH SWITCHES

ELECTRONIC SPARK TIMING - SPARK MAP

A typical simulated 3D computer map, made during the research program, showing spark ad
vance plotted against manifold vacuum and engine speed.

an inbuilt diagnostic program such that, 
when a system fault occurs, an “EST" 
warning flashes on the instrument panel, 
indicating a malfunction. This can 
normally be identified, in subsequent 
service, by grounding a diagnostic code 
sensor in the engine bay and noting the 
flashing sequence of the warning lamp.

Failure is not final, by the way, 
because, says the manual: “the system 
has the ability to provide a limp-home 
back up”.

Electronic fuel injection
As distinct from the base model or 

“3.3 EST” engine, the high performance 
motor uses straight long-dwell high- 
intensity electronic ignition, a vacuum 
advance distributor and electronic fuel 
injection (EFI).

Why revert to a vacuum-advance 
ignition system? Why not include EST as 
well as EFI? The short answer is that 
GMH wanted to control costs and felt 
that the performance of the engine with 
EFI was more than adequate, without 
the need to include EST.

The 3.3 EFI or, more correctly, the 
3.3' Ei engine, is mated with a 
recalibrated 3-speed automatic 
transmission and fitted as standard to the 
Calais. It is available, however, as an 
option on the other sedans but not on the 
station wagons.

The fuel injection system selected by 
GMH is identified as the “Bosh LE 
Jetronic” and described as “arguably the 
best injection system in the world,” used 
by many of Europe’s high-performance 
vehicle makers like BMW, Mercedes 
Benz, Porsche and by leading Grand Prix 
race teams.

(See also our September ’83 issue for 
“Electronic Fuel Injection: How it 
Works”, in relation to the Ford range).

The computer control module 
associated with the injection system 
senses and interprets information about

The influence of “electronic” thinking. In the 
VK series Holdens, automotive toggle-turn- 
push-pull switches have given place to a line of 
“touch” switches.
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luminated only as necessary. A sensor sets the brightness automatically 
to suit ambient light conditions.

A photographer’s through-the-wheel view of the Calais all-electronic in
strument panel. A number of indicators along the bottom edge are il-

Hi-tech electronics in the new Holdens
air flow, engine RPM, engine 
temperature and throttle position, plus 
an engine “cranking” or starting signal. 
It controls the injector valves to provide 
the exact amount of fuel required for the 
full range of operating conditions.

At one extreme, it provides an 
enriched mixture to ensure a virtually 
instantaneous cold start, with immediate 
full — and smooth — drive away power. 
At the other, with the vehicle coasting 
and the engine spinning at above 
1800rpm, the computer shuts off the 
flow of fuel altogether.

The end result, according to GMH 
sales literature, is: “signicantly better fuel 
economy — or outstanding fuel 
efficiency for the performance obtained, 
depending on your driving style.”

Instrumentation
Instrumentation on all models other 

than the Calais is a mix of conventional 
indicator lamps and mechanical analog 
instruments, the exact complement and 
options depending on the model. A point 
of note, however, is the row of touch 
switches on the control panel which 
carries overtones of electronic equipment 
design (see diagram).

However, it is the instrumentation on 
the Calais (only) that must really catch 
the attention of an electronics buff, 
because it is entirely electronic in both its 
operation and display.

Looking at the mix of numerical 
readouts and coloured bargraphs, one 
can only be reminded of the panel of any 
modern piece of hifi or video equipment.

Centrepiece is a green bargraph 
depicting road speed in km/h; each bar 
represents an increment of 2.5km/h and 
calibration points are in multiples of 20. 
In addition to the graphic presentation, 
speed is also shown nearby as a direct 
numerical readout.

Directly below the speedometer is a 
matching tachometer showing engine 
rpm, calibrated in units 0 to 6 but red
lined at 5500rpm.

Below that again is a 4-digit trip meter 
and a 6-digit odometer, the latter 
showing the total distance which the 
vehicle has travelled since new. Of 
special interest is the fact that the 
odometer has a non-volatile memory 
and, according to a spokesman for 
GMH, will remember the figure last 
displayed for approximately eight years, 
independently of any external battery 
supply!

On the right-hand side of the panel are 
bargraph displays of engine coolant 
temperature and fuel level, with red 
sections in each to indicate, respectively, 
high temperature or low fuel.

Just above them is a matching “alpha” 
panel which normally displays the word 
MONITOR, indicating that everything 
is normal. However, it can alert the 
driver to problems by displaying any of 
five warnings, the first four being 
accompanied by a series of audible beeps: 
OIL ALERT, ENGINE HOT, LO 
COOLANT, LO FUEL, SEAT BELT.

Trip computer
On the left of the instrument panel, 

balancing the foregoing panels, are the 
readouts for the trip computer, with the 
operating buttons grouped in line on a 
sub-panel with turn signal lights, 
generator failure warning, parking brake 
warning, etc. A trip computer was 
available for the earlier VH Commodore 
and Camira but GMH say that the unit 
fitted to the Calais is a more 
sophisticated design.

The trip computer keeps track of time, 
distance travelled and fuel, inter-relating 
them by internal logic to provide eight 
separate pieces of information on 
demand:
• Time of day: a normal 12-hour digital 
readout.
• Elapsed time: up to 99 hours and 59 
minutes: the total time that the ignition 
has been switched on, with the vehicle 
presumably operational, since the 
computer was reset at the start of the 
trip.
• Average speed: obtained by dividing 
the total distance travelled since 
computer reset, by the ignition-on time.
• Fuel used: total fuel used since 
computer reset, to a maximum of 999 
litres.
• Distance travelled: in kilometres 
since the computer was reset; shown to 
two decimal places for distances under 
100km.
• Distance to empty: an estimate on 
how much further the vehicle can be 
driven on the fuel remaining in the tank, 
based on rate of usage during the 
preceding 15 minutes.
• Average fuel consumption: obtained

42 ELECTRONICS Australia, August, 1984



o

MOST PEOPLE IN AUSTRALIA 
DON'T KNOW THEIR OWN STRENGTH

Just because you don't see 
supersonic jets blazing across our skies 
everyday, doesn't mean that we don't have 
one of the most powerful Air Forces 
in our region.

A force of over22,000highly 
trained professionals operating a network

of bases and facilities across the nation.
Our Air Force flies some of the 

finest aircraft, uses the most sophisticated 
technology and is ready to meet any 
situation.

Today, the Air Force is a strong force 
in Australia's Defence.

JOIN AUSTRALIA’S AIR FORCE.
Authorized by Dir. Gen. Recruiting Dept. Defence RG I2.FPC1.34
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Hi-tech electronics in the new Holdens
from the totals in memory since 
computer reset; updated at one minute 
intervals.
• Instantaneous fuel consumption: 
obtained from current vehicle speed and 
fuel consumption rate; updated at half
second intervals.

Data for the information display 
panel, including the trip computer, is 
obtained from sensors of the general type 
mentioned earlier in connection with 
EFI. The display system itself basically 
consists of three tiers:
• The visible display, as viewed by the 
driver. Holden describe it as a vacuum 
fluorescent system, controlled by an 
ambient light sensor so that the 
brightness changes at a controlled rate to 
take account of the ambient light level.
• The computer logic or “number 
crunching” system, which receives and 
interprets input data from the sensors 
and provides the drive required by the 
display module.
• The power supply, providing supply 
voltages for both the above.

In opting for a vacuum fluroescent 
display, GMH are simply reflecting the 
preference of many, if not most, big
name manufacturers of hifi and video 
equipment — even though their readouts 
are commonly, mistakenly, described as 
“LED” (light emitting diodes).

Individual electronic instruments and 
readouts have been used on cars prior to 
this but a complete electronic 
instrumentation package is a pioneering 
enterprise by GMH, with the assembly 
used on the Calais being unique in the 
world to Holden, Australia.

Cruise control, by the way, is also 
fitted as standard to the Calais and as an 
option on the other sedans.

Entertainment
And what do you listen to while all 

this is happening?

Radio receivers in the VK series all use electronic tuning and readout, but the radio/cassette 
player in the Calais features a search and memory facility, plus four audio channels with joystick 
balance control.

Certainly not to a mono radio with 
mechanical string-driven tuning dial!

The base model Commodore SL comes 
with an AM/FM stereo radio with 
electronic tuning, digital readout and 
pushbutton station selection. The mid
range Commodore Berlina provides 
cassette stereo, as well.

In the Calais, the receiver features 
automatic station search, automatic fine 
tune, memory function, digital 
frequency readout and pushbutton 
station selection. The cassette facility 
provides automatic program selection in 
addition to the usual controls, while the 
audio system features Dolby noise 
reduction, a loudness control and four 
separate 5-watt amplifiers with four 
loudspeakers, plus a 4-way joystick 
balance control.

One final question: was the VK series 
of Holdens masterminded in Australia, 
using local initiative and local facilities?

The answer basically is: “Yes,

involving GMH’s own engineers in 
collaboration with suppliers based or 
represented in Australia.”

Only in one major area did they have 
to invoke major overseas corporative 
assistance, in particular from the $10 
million Electronic Compatibility 
Laboratory at GM’s Milford Proving 
Ground in the USA. It was one thing for 
GMH to pack an array of new-look 
electronics into the new cars; it was quite 
another to be sure that they would not 
run into tortuous problems of mutual 
electrical interference.

That is where the Milford 
Laboratories came into the picture: to 
ensure that ... “the body wiring 
installation, shielding, location of 
controls, and the control systems and 
modules were all developed as part of an 
interference-free package” — a 
statement that should read like music to 
any old-time radio enthusiast! ®

AN INTRODUCTION TO

DIGITAL ELECTRONICS
Every day, more and more electronic equipment is "going digital”. Even 

professional engineers and technicians find it hard to keep pace. In order to 
understand new developments, you need a good grounding in basic digital 
concepts, and An Introduction to Digital Electronics can give you that grounding. 
Tens of thousands of people — engineers, technicians, students and hobbyists — 
have used the previous editions of this book to find out what the digital revolution is 
all about.

Available from “Electronics Australia", 57 Regent St, Chippendale, Sydney, 2008. 
PRICE $4.50; OR by mail order: Send Money Order or Cheque to “Electronics 
Australia”, PO Box 163, Chippendale 2008. PRICE $5.40.
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Can you see the changes 
Philips Components 

have made to 
car manufacturing?"

For something that has so radically changed 
our lifestyle, the motor car has undergone 
few really fundamental changes. Its faithful 
reciprocating combustion engine, for example, 
is mechanically the same as it was when man 
was first learning to fly.

Yet one true automotive breakthrough has 
been the application of modern electronics. 
Fuel injection systems that "read” the supply, 
the load and adjust to the demand. Engine 
management systems that continually 
monitor and rectify. Consoles that “speak up" 
about anything from brake failure to seatbelts 
not fastened.

And while it’s true we once got by without 
this much help, it’s amazing how quickly we 
come to rely on it. Which soon makes products 
without advanced electronics seem like 
something’s missing.

As a car manufacturer or any “other" 
manufacturer, there’s every chance your 
products or processes are already affected by 
the application of this modem technology. Or 
soon could be. So whether you do it first or 
second could have a lot to do with what you 
do next.

Tblk with the people who make electronics 
in Australia... Philips Elcoma. Find out the 
newest technology applicable to your products 
and processes, from our worldwide access. 
The results may surprise you.

Call Philips Components to discuss 
the changes you have in mind to your 
manufacturing technique:

Sydney 427 0888. Melbourne 542 3333, 
Adelaide 243 0155. Perth 277 4199, 
Brisbane 44 0191.

PHILIPS Electronic 
Components & 
Materials

PHILIPS
TAW P001-68A
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of Lieutenant Wilson. 
Aged 20.

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

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

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

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

“I suppose you might say my decision to take on a career as an Anny Officer is my 
personal ‘military coup’.’’

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

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

Aviation are just some of the fields open for you to enter.
If you’re aged between 18'/2 and 23 on the first day of the month in which the course 

commences (or up to 25 with a degree or diploma), have your HSG or equivalent, (at a level
acceptable to the Anny), 
and think you have what 
it takes to pull-off your 
own military coup,contact 
your nearest Anny Careers 
Recruiting Centre or fill 
in the supplied coupon.

There are two
courses per year. 
Applications close mid- 
March for a July entry 
and early August for 
a January7 entry.

\anir

Birlhdalc

Army Officer. A leading profession
Ml enquiries IreaPd in confidence.

lor more information post coupon to (;py ß(lx XY 
in your Capital city. Sy.Inci 2195555. Newcastle 2511 
Wol ongong 286192. Alban 3522 18. Lismore 21 6111. 
Calibrila 822333. Melbourne 6979755 Ceeloa" 9| IS) 
Bemligu 138008. Ballarat 31 1210. Brisbane 2262626 
Iowasvt le 72_4566. Adelaide 212 1155. Perth 3256222 
Hobart 317077. Launceston 31 1005

\t it I x iri-M-< 11 ix |)ini-tnr-< it-iwnil Ktiniiting. | h-|KiiliiHaiil « »II Him <•.
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Protect your most prized possession:

VCR Theft Alarm
That VCR sitting on top of your TV set is a very 
expensive appliance. It is also portable and 
marketable, which makes it a prime target for 
thieves. The simple alarm described here will 
sound off immediately the VCR is lifted — and it 
makes a lot of noise. The circuit could also form 
the basis of a burglar alarm for an entire house 
by JOHN CLARKE

Video cassette recorders or VCRs are 
constantly under the threat of being 
stolen. Recent figures indicate that 
VCRs are now the number one item on 
the burglar shopping list.

Unfortunately, they are all too readily 
disposed of, typically in the local pub on 

a Saturday afternoon (“It fell off the 
back of a truck, mate”). If genuine, there 
would have to be a lot of trucks running 
around with open backs, dropping VCRs 
every few kilometres! (Frankly, I 
wouldn’t fancy a VCR which had really 
suffered such a fate.)

There are several ways to lower the 
chance of VCR theft. Foremost is not to 
advertise that you own a VCR. This 
includes being discrete in a room full of 
strangers or in any public place. An 
intending thief can quickly be aware of 
your VCR ownership by overhearing 
conversation about a video movie. In 
addition, it is preferable not to mention 
your address at the shop when the VCR 
is purchased. Hiring video cassettes 
presents a problem, since a name and 
address is normally required. The best 
that can be done is to deal only with 
reputable libraries.

At the risk of stating the obvious, the 
house itself should be made as secure as 
possible. Doors should be fitted with 
deadlocks, and windows secured with 
something better than the customary 
simple catches. Also, make sure that the 
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VCR is not readily visible from outside 
the house. Draw blinds or curtains as 
necessary.

But, even with all these precautions, a 
thief can still break into your home and 
remove the VCR. This is where our 
VCR Theft Alarm comes into play. The 
instant the thief lifts the VCR from its 
normal resting place, the alarm sounds, 
scaring the thief and, hopefully, alerting 
neighbours. The alarm sound is 
particularly vicious; a 1000Hz tone, 
modulated at 100Hz, and switched on 
and off at a 1Hz rate.

The system operates from its own 
battery, normally on trickle charge from 
the mains, so that even a thief who turns 
off the mains power will achieve 
nothing. The battery is a 12V, 1.2Ah 
sealed lead-acid gel battery, specially 
designed for such applications and which 
requires a minimum of maintenance. It is 
available from Arista Electronics Pty 
Ltd. Power to charge the battery and 
supply the system’s standing current is 
provided by the mains, via a 12V AC 
500mA plugpack.

Once activated, the alarm will sound 
for approximately two minutes, then 
shut down. This is normally long enough 
to scare a thief, but the time could be 
increased if desired, as will be explained 
later. However, be aware that legislation 
limits the time an alarm may sound, 
usually to 10 minutes. An Alarm Off 
switch is fitted to permit shutting it down 
at any time.

How it works
The alarm sensor is a membrane 

switch which needs to be kept closed in 
order to hold the alarm off. It is placed 
under one of the VCR’s mounting feet, 
so that the weight of the machine holds it 
closed. Immediately the machine is lifted 
the circuit opens and the alarm sounds.

The membrane switch is of the type 
normally used for calculator and similar 
keyboards. They are supplied as a unit of 
four, fitted with an eight conductor 
ribbon and eight pin plug. Where only 
one switch is required, as in this case, it is 
a simple matter to cut off the unwanted 
pads. The one we used is a type K001, 
available from Hi-Com Únitronics 
International.

The alarm circuit itself provides two 
inputs, one for a “normally open” circuit, 
and one for a “normally closed” circuit. 
Both provide instant triggering of the 
alarm with only a momentary closing of 
the normally open input, or opening of 
the normally closed input. Only the 
normally closed input is used in this 
application, but there is no reason why 
the normally open input could not also 
be used, as a backup, in conjunction with 
a pressure mat or other suitable sensor.

In fact the circuit is quite versatile and 
there is no reason why it could not form

the basis of complete house alarm 
system. It could be used in conjunction 
with conventional reed switch/magnet 
type door and window sensors, 
connected in series to the normally 
closed input. Again, the normally open 
input could serve as a backup.

Another use for pressure sensitive 
alarms of this kind is in shops where 
valuable items — including, perhaps, 
VCRs — need to be on display but 
present a very tempting target for a thief. 
Several pressure pads could be used, 
connected in series, each one protecting 
a separate item.

The horn is an 80 speaker unit with a 
130mm diameter flare, and can make a 
lot of noise. The one we used is available 
from Dick Smith Electronics and is 
listed under catalog number C-2705.

The effectiveness of the alarm depends 
very largely on installation. Ideally the 
horn speaker should be mounted 
external to the house so that it will 
radiate as much sound as possible to the 
surrounding neighbourhood. The 
membrane switch and wires leading to 
and from the main alarm unit should be 
well concealed so that the thief cannot 
easily detect their presence and disable 
the alarm. Details of installation will be 
discussed later.

The circuit itself can be divided into 

three sections. Firstly, the inputs and 
timer comprising IC3a, diode DI and 
ICI. The second section is the horn 
speaker driver circuitry, which uses the 
remaining ICs from IC2 to IC4 and 
transistors QI to Q8. The final section is 
the power supply comprising the battery, 
plugpack, bridge diodes, and the zener 
D2.

ICI is the CMOS version of the 
familiar 555 timer. It is configured as a 
monostable so that once triggered, its 
output at pin 3 goes high for the 
monostable period. This period is 
nominally 110s, the time the alarm will 
operate after being triggered. It is 
determined by the time taken for the 
100/rF capacitor at pins 6 and 7 to 
charge via the IMfi resistor to two thirds 
the power supply voltage. This “on" time 
can be conveniently increased, if 
necessary, by increasing the value of the 
IMfi resistor.

The Alarm Off switch functions by 
pulling the threshold voltage at pin 5 
low, thus resetting the timer and shutting 
off the alarm.

IC 1 is triggered by a low going pulse at 
pin 2, which is normally held high with a 
lOOkQ pull up resistor. A .01/xF 
capacitor AC couples the signals from 
the normally open and normally closed 
alarm inputs to pin 2.

The normally open input is held high
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by a lOOkii resistor. When this input is 
closed, pin 2 of IC 1 goes low until the 
.01/zF capacitor charges via the 100k(2 
pull up resistor at pin 2. The normally 
closed input is normally held low (by the 
membrane switch) and this is inverted by 
IC3a. As soon as this input goes open 
circuit, the output of IC3a goes low by 
virtue of the 1MQ pull up resistor at its 
input. DI conducts and transfers a low 
pulse to pin 2 of IC 1.

The high output from IC1 is used to 
gate on the horn speaker driver circuit 
via pin 1 of IC3b, to sound the alarm. 
The remaining two inputs of IC3b are 
connected to the outputs of Schmitt 
trigger oscillators IC2c and IC2b. The 
first oscillator (IC2c) operates at about 
100Hz while IC2b has a nominal 
frequency of 1Hz. With pin 1 of IC3b 
high, their outputs are gated through to 
the output of inverter IC3c and form the 
gating signal for the horn speaker driver 
circuit.

This gating signal is connected to one 
input of NAND gates IC4a, b, c, and d. 
When the gating signal is low, the 
NAND gate outputs are high and 
transistors Q5, Q6, Q3, and Q4 are off. 
IC2d and IC2e invert the outputs of 
IC4a and IC4b and so Q7, Q8, QI, and 
Q2 are also off. In this state the circuit 
draws very little current.

A third oscillator, operating at 1kHz 
— the main alarm sound — is provided 
by IC2a in a Schmitt trigger 
configuration. When the gating signal 
goes high this 1kHz signal is gated 
through to the transistor driver stages by 
the IC4 NAND gates. In the case of 

Below: parts overlay diagram for the VCR 
Theft Alarm. Use PC stakes to terminate the 
external wiring connections. At right is an 
actual size artwork for the PCB.

IC4a and IC4c, the signal is inverted by 
IC2f before being applied.

The transistor driver stage operates in 
the push-pull mode. When the output of 
IC2a goes high, the output of IC2e also 
goes high and turns on transistors Q8 
and Q2. At the same time, the output of 
IC4d goes low and turns on transistors 
Q5 and Q3. One side of the horn speaker 
thus goes to the positive supply rail while 
the other goes to the negative rail.

Similarly, when the output of IC2a 
goes low, Q8, Q2, Q5 and Q3 all turn off 
and Q6, Q4, Q7 and QI turn on. In this 
manner, each side of the horn speaker is 
switched at a 1kHz rate from one 
polarity to the other.

This 1kHz tone is modulated at 100Hz 
by IC2c, while IC2a switches the tone on 
and off at a 1Hz rate (ie, on for 0.5s and 
off for 0.5s). The result is an earpiercing 
alarm tone that is sure to attract 
attention.

Power for the alarm circuit comes, in 
the first instance, from the mains via a 
12V AC plugpack. This 12V AC is 
rectified by a bridge rectifier and is then 
used to trickle charge the battery 
through a 6800 limiting resistor. The 
charge rate is approximately 2mA when 
the battery is floating, rising somewhat if 
it is discharged, as by an activated alarm.

This same rail also supplies the 
quiescent current for the circuit, 
decoupled by a 10(1 resistor and a 
IOOOUF capacitor. A 16V zener diode is

We estimate that the 
current cost of this 
project is

$70
This includes sales 

tax.

included to protect the circuit from 
serious voltage rise should the battery be 
disconnected.
Construction

Construction of the VCR Theft Alarm 
is relatively straightforward. The parts 
are mounted on a PCB coded 84a 18 and 
measuring 96 x 76mm. This, with the 
battery, is housed in a plastic utility case 
measuring 150 x 90 x 50mm. We used 
PC stakes for all external connections to 
the PCB since this facilitates wiring later 
on. These can be inserted onto the PCB 
first.

The actual component layout is 
clearly shown in the accompanying 
diagram, with the components 
superimposed on the printed pattern. 
Follow this carefully and it is difficult to 
make a mistake. Begin construction by 
installing the five links, then mount the 
diodes, resistors and capacitors. Note 
that the diodes and electrolytic 
capacitors must be mounted with correct 
polarity, so check carefully as you 
proceed. Check the diode type numbers 
also, to make sure the right ones go in 
the right place.

The transistors should be mounted 
next and should be pushed onto the PCB 
as far as they will go without stressing ■ 
the leads. As with the diodes, you will 
need to refer to the circuit diagram for 
the type numbers. Make sure you install 
them the right way around. Assembly is 
completed by installing the CMOS ICs. 
When soldering the ICs, solder the 
power supply pins first to enable the 
static protection diodes.
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View inside the prototype. The battery is secured using a bracket made from scrap aluminium.

Only a small amount of work is needed 
to prepare the case. The battery lies side 
on at one end, as shown in the 
photograph. We made an aluminium 
bracket to hold the battery securely in 
position. The PCB is supported on 6mm 
standoffs and held with machine screws 
and nuts. Holes must also be drilled for 
the Alarm Off switch, horn speaker 
socket, and the plugpack and membrane 
switch leads.

Any of the four switches of the 
membrane switch array can be used as 
the alarm switch. We used the switch 
nearest the wire exits, in which case pins 
4 and 8 are the contact pins (counting 
from L to R). Peeling back the backing 
sheet reveals the connections. If this 
switch is used the remaining three 
switches can be cut off, leaving the single 
switch.

Connections to the plug pins are best 
made by simply soldering the wires 
directly to them. While this may look 
somewhat ungainly, and perhaps suggest 
that it could provide a ready means for a 
thief to recognise and disable the alarm, 
this can be avoided. The whole lead and 
plug assemby is easily hidden under the 
VCR, so that only a nondescript lead 
emerges. And if the thief lifts the VCR to 
investigate........

Standard hookup wire can be used for 
short connections, with light figure eight 
flex for the plugpack and horn 
connections. Automotive spade sockets 
can be used to terminate the battery 
leads. The length of wire required for the 
plugpack and membrane switch depends 
upon where the alarm unit is to be 
positioned in relation to a convenient 
power point and the VCR.

For the present, and providing the 
battery is charged, the unit can be tested 
without the plugpack. Operation of the 
alarm can be triggered by shorting the 
normally open and normally closed 

inputs with a screwdriver. Note that as 
soon as power is applied to the alarm the 
horn should sound for about two 
minutes. The Alarm Off switch can stop 
this. Test each input for correct 
operation of the alarm.

Installation
The alarm unit is best installed in a 

well hidden position at a distance from 
the VCR. The leads from the alarm unit 
to the VCR can then run under the 
carpet and up to the membrane switch. 
The mounting feet of the VCR are the 
logical projections to hold the membrane 
switch closed, but the membrane switch 
will only close if pressed within the 
switch pad area. With some VCRs the 
mounting feet may be too large. By 
cutting out a small piece of cardboard, 
smaller than the switch pad area, the 
mounting feet can be used to press onto 
this and thence onto the membrane 
switch.

Ideally, the speaker should be 
mounted outside the house, but this can 
present problems. If it can be seen, and 
reached reasonably easily, an ingenious 
thief may be able to reach it and disable 
it. It will be up to the individual to find 
the best compromise between these 
conflicting factors. Depending on the

Basic Electronics
For the beginner or for the hobbyist as a reference 
book and almost certainly the most widely used 
manual on basic electronics in Australia.
Begins with the electron, introduces and explains I 
components and circuit concepts, details the construction I 
of simple receivers. Separate chapters on test instruments, I 
servicing, amateur radio, audio techniques, stereo sound 
reproduction.
Available from “Electronics Australia”, 57 Regent St. , 
Chippendale 2008. PRICE S4.50 OR by mail order from j 
“Electronics Australia”, PO Box 163, Chippendale 2008. ! 
PRICE $5.40.

PARTS LIST
1 PCB, 96 X 76mm, 84al8
1 plastic utility case, 150 x 90 x 

50mm
1 12V 500mA plugpack
1 12V 1.2AH gel rechargeable 

battery
1 8Q horn speaker
4 6mm PCB standoffs
12 PC stakes
1 4 key flat keyboard (K001 Hi- 

Com Unitronics International)
1 piece of aluminium sheet, 180

X 25mm
1 momentary pushbutton switch
Semiconductors
1 7555 CMOS timer
1 74C14, 40106 hex Schmitt 

trigger
1 4011 quad NAND gate
1 4023 triple NAND gate
2 BC337 NPN transistors
2 BC327 PNP transistors
2 TIP32 PNP transistors
2 TIP31 NPN transistors
4 1N4002 100V diodes
1 1N914, 1N4148 diode
1 16V 1W zener diode
Capacitors
1 1000/xF/16VW PC electrolytic
1 100/xF/25VW (low leakage) 

electrolytic
1 W/zF/16VW PC electrolytic
3 .01 pF metallised polyester

Resistors (Wl, 5% unless 
stated)
3 X 1MB, 4 X 100kfl, 4 x 1 kQ, 1 
6809 1W, 4 x 1000, 1 x 
100
Miscellaneous
Hookup wire, battery connectors, 
machine screws and nuts, solder 
etc.

construction of the house it may be 
possible to mount it so that it looks out 
from under the eaves, without being too 
obvious, or the leads being accessible. 
Painting can also help to disguise it. In 
short, it should be heard but not seen.®
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• PHONE YOUR ORDER ALTRONICS TOLL FREE 008»999»007

I
I $100,000 STOCKTAKE SALE
l

u
C 0
K ui V)

NICAD RECHARGEABLE 
AA and C size 

Huge Savings 
with Bulk Qty's 

Massive 1.8 A/H 
(C size]

VINYL BINDER

UI

Û Manufactured by Furakawa Japan. In our 
estimation one of the Worlds finest Nickel 
Cadmium Battery manufacturers.

Holds 12 magazines, each on 
a spring out wire rod Just the 
shot tor each year s set of 
Electronics Australia, ETI or

magazine
Sults all A4 size publications 
(275 x 210). Very smart 
Royal Blue colour with 
beautiful gold emboaaing

B 9999 Were $5 95

Now $4.00 each.

X ui z 
£ 
O

1-9 10-25

S 5020 AA size $2.45 $2.00
S 5022 C size $5.95 $5.00

25 Up 

$1.85 
$4.65

DIL SWITCHES
COLD PLATE SELF WIPING CONTACTS

SAVE UP TO 30%

MASSIVE PRICE BREAKTHROUGH!
ELECTRONIC BELT DRIVE TURNTABLE

BSR QUALITY
Altronics has made a sensational purchase of Belt Drive Turntables - BELOW 
Manufacturers Cost!! Because of our buy we can pass them on to you at a MASSIVE 
SAVING.The Turntables are made in England by B.S.R. They are unmounted and 
suitable for Disco Consoles, 3-in-I's etc. They are also ideal as replacements for 
existing 3-in-I sets. (See Specifications) But there is an aspect that is really amazing! 
You can work the Turntable from 9-12V DC. This means that vou can run the unit from a 
car or truck!! (The A 0612 model can of course run on 240V mains). The Turntable 
features quality Belt Drive operation, lightweight Transcription type arm. Cueing 
facility and Stereo Ceramic cartridge with Diamond Stylus. The platter has calibration 
markings to check speed. A simple neon on 240V will 'strobe' to the markings). Whilst 
the 33 & 45 rpm speed has been accurately set in the factory, you have the facility to 
make pitch adjustments underneath the turntable. The DC Motor Drive (as used in the 
best turntables) is electronically controlled!! Each unit comes with complete 
instructions. Quantity limited! You will have to hurry to avoid disappointment.
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UI
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»
UI 
UI 
Œ
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COMPONENT JOYSTICKS
Standard type 
(non-centering)

S 3050 4 way 1.35 1.00
S 3060 8 way 1.60 1.25

SPECIFICATION

X ui 
Z

Resistance 100K ohm 
Lever movement 60° 
Metallic knob 
For TV games, RC units 
Life 300,000 cycles

NOW 'h PRICE
$2.50 
K 9680

Self Centering Type
Resistance 5K ohm suit eti project for microbee 
Proportional Analogue Joystick Dec 1983

PROFESSIONAL QUALITY

SOLDER SUCKERS
Not to be compared with Inferior 

Hobby types Saves countless 
hours In fault finding and 

repair of complex PCB $ 
SINGLE HANDED OPERATION 

SELF CLEANING PLUNGER 
LONG LIFE TEFLON TIP 
DOUBLE DIAPHRAGM, 

DUAL O-RING SEAL 
225mm x 20mm(d) 

50mm STROKE 
POWERFUL 

SUCTION

K9689 S' $10.00

ZIF SOCKETS
(Zero insertion Force)

P 0650 24 Pin
P 0655 28 Pin

Were Now 
12.95 11.50 
15.00 13.80

10+
9.90

11.90

FAMOUS J & M BRAND 
D RANGE CONNECTORS 
SAVE 25% ON BULK 0UAN+ITIESI

★ Dimensions 330 (W)x 285 (D)x 60 
(H) mm overall.

* Platter Diameter 280 mm.
* 2 speed 33 and 45 rpm.
* Pick up Arm Counter balanced 

type with cueing facility.
★ Pick-up ceramic stereo with 

diamond stylus.
♦ Turntable operation - auto stop, 

returns to rest automatically. 
Turntable chassis is sprung on all 

corners.
★ Output stereo RCA sockets 

provided.
★ Weight 1.5KG.

e

and weight of this unit - freight is

240V VERSION (includes 12V adaptor) 

cat a 0614 $39.95

AMAZING 
LOW PRICE 

CAT A 0612 $29.95

T1240. .only $1^0^
Ti24i.Repiac tip. $1.95

Freight Packing - due to the bulk 

$5.00 per unit.

NEW PRODUCTS 
COMPUTER LEADS

Our superb quality Computer leads 
are just the shot for interconnecting 
your computer to printers, modems, 
terminals etc. Each end is 
terminated with D25 Series 
connector. The 25 wire cables is 
fully shielded and double insulated. 
Easy access to connector 
termination is available for 
interposing connections when 
necessary. With present day labour 
costs these leads work out miles 
cheaper than making your own.

Up to 25% off 
RAINBOW CABLE

Per Metre Price

W 0510 10 core

W 0516 16 core

W 0524 24 core

M 10M+ 25M+
1.00 .90 .80
1.60 1.40 1.25
2.40 2.00 1.80

TELEPHONE TYPE CABLE
Supplied on 200m rolls, enclosed in tough

the traditional Enables

through hole in ‘he side of PVC bag.

Ui UI s u.

p

W0250
W 0251
W0252
W0253

P 0862 Male to Male
P 0864 Female to Male

Ui z O X

TWO TYPES AVAILABLE
each 1.8m long

Introductory Price 
$16.00 

SAVE 33%

HOOK UP WIRE 
SUPER BUYI

LIGHT DUTY TINNED

FOUR WIRE
RED/BLACK/BLUE/WHITE

W 0302 per metre............
per 200m roll . . 4£r0t)

SIX WIRE (Three Pair)
RED/BLACK/BLUE/ 

WHITE/GREEN/OR ANGE

W 0303 per metre............
per 200m roll . . 56^0^

20 WIRE (10 Pair)

.40
35.00

.50
42.00

Hook-up wire 100m reels. Use for all general 
purpose wiring work. 8 colours.

All One Price $5.00 per 100m

Pairs 1-5 BLUE/ORANGE/GREEN/BROWN/ 
SLATE with White mates

Pairs 6-10 BLUE/ORANGE/GREEN/BROWN/ 
SLATE with Yellow mates

W 0310 per metre .... ^$6 1.10
per 200m roll 2P«fiO 150.00

K Ui O
P0880DB 9 Male 9 Pin 
P0881DB 9 Female 9 Pin 
P0882DB 9Male PCBMnt 
P0883DB 9 Female PCB Mount 
P0889DB 9 Backshell Cvr 
P0890 DB 15 Male i5Pin 
P 0891 DB 15 Female 15 Pin 
P 0892 DB15 Male PCB Mnt 
P 0893 DB15 Female PCB Mount 
P 0895 DB15 Backshell Cvr 
P 0900 DB25 Male 25 Pin 
P0901 DB25 Female 25 Pin 
P 0902 D825 Male PCB Mnt 
P0903 DB25 Female PCB Mount 
p 0905 DB25 Backshell Cvr

3.95
2.00
2.95
3.50

1.80
2.90
3 OO

2.30
2.29
2.80
2.98
3.60
2.30
3.60
3.98

D25 to D25 ADAPTOR
When used in conjunction with 
either P 0862 or P 0864 any 
requirement for interconnection 
can be configured.0

Female
3^98

P 0860 $16.50

MASSIVE
SAVINGS
FOR OEM'S!

PHONE OUR WHOLESALE DEPT
(09) 381 7233

ASK FOR STEVE

o K < U ¥ z

to Female 
Adaptor

INTRODUCTORY PRICE 
$12.50

Red 
Black 
Brown 
Orange

W2054
W 0255
W 0256
W0257

Yellow
Green 
Blue 
White

Order a reel of each 
(8 reels) pay only $30.00

MEDIUM DUTY TINNED
Supplied on 100m reels 

$8.00 per 100m

W 0260 Red
W0261 Black

W 0265 Blue
W 0268 White

. Order a reel of each 
5? (4 reels) pay only $25.00

ENAMELLED WINDING WIRE
Handy hobby packs — for coil winding etc.

TINNED WIRE PACK 
,6 3mm/2 2g B&S 10 0g Pack

Metric B + S Pack

W0402 .2mm 32 25g 2.95 2.bu
W0403 .25 30 25g 2.95 2.50
W0404 .4 26 25g 2.95 2.50
W0405 .5 24 100g 2.95 2.50
W0406 .63 22 100g 2.95 2.50
W 0407 .8 20 100g 2.95 2.50
W 0408 1 18 100g 2.95 2.50
W 0409 1 25 16 100g 2.95 2.50

W 0420 $2.95
10 up each $2.50
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BARGAINS 
WITH

FAMOUS MOTOROLA
AND

NATIONAL SEMI 
DATA BOOKS

CMOS DATA
A comprehensive reference 
covering 40XX. 45XX CMOS 
family's along with speciality 
devices such as LCD drivers, 
telephone and general 
communication functions and 
industrial control 862 pages 
essential in all spheres of 
electronics.

B 1105.........1><0 9.95

MECL DATA
Emmiter Collector Logic (ECL| 
is today's fastest form of digital 
logic providing the most direct 
way of improving system 
performance This previously 
hard to gat manual provides 
data on the 10KH, 10K and 111 
families. MECL memory and 
PLL CHIPS.
B 1100............9^ 7.50

HALF PRICE Z80 A
FAMOUS

FULL SPEC SGS BRAND

Z9001 CPU WAS S8 95 NOW $4.50 
Z90O5 PIO WAS S8.95 NOW $4.50

MOTOROLA

POWER DATA
Motorola are the undisputed 
world leader in power 
transistors. Renowned for their 
low cost and reliability Book 
includes a 9 page selection 
guide application notes and 
data sheets for over 700 devices.
989 pages Previously over 
$20.00.

B1101. 100°

MASTER SELECTION
GUIDE

The most useful book ever 
printed Covers MOS IC's listed 
by function. LINEAR IC's listed 
by function INTERFACE IC's 
listed by function. LSI. memory. 
TTL. ECL power products. 
SCR's. diodes, transistors listed 
by application and ratings RF, 
small signal and opto devices 
listed by application and ratings 
Essential data given for all 
devices Terrific value.

B 1104............ 7^5" 5.00

BONUS OFFER 
THE SET OF 9 

ONLY $65

THE INTERFACE DATABOOK
In National Semiconductor's 
interface Databook, 702 pages 
of specifications describe one of 
the industry's broadest lines of 
interface products. Over 300 
data sheets have been compiled, 
covering transmission line 
drivers/receivers. bus transce
ivers, penpheral/power drivers, 
level translators/buffers. display 
drivers. MOS and magnetic 
memory interface circuits, 
microprocessor support 
circuits, applicable TTL and 
CMOS logic circuits. An 
industr« cu' . reference guide 
gives National Semiconductor's 
exact replacement for 7 other 
manufacturers Product 
selection guides and a complete 
product applications section 
make it easy to find the correct 
part number for these 
specialised IC's

(702 Pages)

LINEAR IC'S
Popular data manual. At last 
readily available Approx. 800 
pages, full data design 
procedures and equivalent 
listings for 1000's of devices 
under headings OP AMPS, 
VOLTAGE REGULATORS. 
CONSUMER CIRCUITS l^g 
TV automotive powers HIGH 
FREQUENCY CIRCUITS and 
SPECIAL PURPOSE CCTS

B 1114........................... 7.50

R.F.DATA MANUAL MEMORY DATA

DIODES SLASHED 
DIODES SLASHED

ZO1O1 1N914/1 N4148 Diode 5C 3C
Z 0105 1N4002 1OOV 1 Amp 6C 4C
Z 0109 1 N4004 400V 1 Amp gc 5C
Z 0112 1N4OO7 1OOOV 1 Amp 10« 7C
ZO115 1N5404 400V3 Amp 18C 15C
Z0118 1N5408 1000V 3 Amp 20« 17C 
Z0120 R250A 400V 6 Amp 50C 50C

SUPER BRIGHT HIGH INTENSITY
SEIMENS 5mm RED LEDS

WERE 50C 
SAVE A FORTUNEI

CAT 1-9 10-99 100 UP
Z0155 22C 19C 15C

♦ Directly powered from circuit under test <5V) * 
Tested to 12 6 mhz • dtl/ttl - CMOS Threshold 
selector • circuit loading 30 ua approx • High 
Low — pulse or memory led indication impulse

mode pulse length is extended to enable visual 
observation in memory mode any detected level 
is continuously displayed until reset

■ V I z / zLOGIC was $29 50
PROBE

The 2nd Edition of the R.F Data 
Manual has been updated to 
incorporate the latest changes 
since last printing. There are 251 
devices and 10application notes 
including Tuning Diodes. Hot 
Carrier Mixer Diodes. Pin 
Switching Diodes and R.F. Fets 
Motorola R.F family now 
includes 1.2 GHz pulsed power 
devices to 325 watt peak output, 
2 GHz cw broadband transistors 
to 16 watt o/p and Power 
Amplifiers to 20 W o/p for FM 
806 to 870 MHz mobile band A 
truly 1st class R F Data Book

An absolute must for the 
microprocessor buff This is the 
latest reprint of Motorola s 
famous memory data manual 
and includes the latest 
specifications and design 
application data on TTL RAM 
TTL PROM, MECL MEMORY. 
MECL RAM, MECL PROM MOS 
DYNAMIC Fl AM MOS STATIC 
RAM. MOS EPAOM MOS EE 
PROM AND MOS ROM. Worth
many dollars more

B 1113............ 9-86 7.00

B 1110 $13.50
SCHOTTKY TTL DATA

SECURITY EQUIPMENT
ALARM CONTROL MODULE
EASY TO INSTALL ★ BUILT IN SIREN DRIVER - 

DIRECTLY DRIVES LOW COST 8 OHM HORN SPEAKERS.
SIREN HORNS AND MECHANICAL BELLS

* LOW POWER 12V DC OPERATION.

OPTO DATA
Handy reference provides data 
and application notes on opto 
couplers, infra red LEDS, photo 
transistors and complete 
chapter on fibre optics, a 
communications system which 
is fast qaininq usage world wide 
Very Educational.

B 1118 ■ 8^5 7.00

Essential reference for the 
enthusiast and engineer alike 
Designing, building and 
servicing digital circuitry is an 
absorbing pastime. Data for the 
LS, ALS and FAST families 
along with design considerat
ions and circuit characteristic 
are logically presented in this 
manual, making it quick and 
easy to use.

B 1109............9>< 7.50

Please Allow 
$6 Road Freight 

Per Set

NATIONAL SEMI

B 1005 1C8tf 10.00

TRANSISTOR DATABOOK
National Semiconductors has 
added many new transistors and 
product families since 
publication of the last data book 
Many have already been widely 
acclaimed by users In addition 
to small-signal power-bipolar 
and field erect transistors that 
have been the mainstay of our 
catalog.there is a section for 
muitiplc-fieiu-ettect transistors 
More part numbers will be 
added as market needs expand 
To keep current on all new 
National transistors, please 
contact your National sales 
representative or franchised 
distributor and ask to be placed 
on the customer mailing list

(558 Pages)
B 1050 1>5ti 10.00

BONUS OFFER 
THE SET FOR 

ONLY $59
S5042 Only $39.50

MINI BUZZER 1.5-5V DC

The AC-811 is a low cost professional 
burglary protection system which 
detects the presence of an intruder 
who breaks into your home, office or 
business. The system also allows con
nection of emegency panic buttons, 
wall vibration switches, smoke and 
heat sensors, as well as freezing or 
flooding detectors to form a complete 
protection system.

EXIT/ENTRY DELAY
BOTH N.C. AND N.O. CONTACTS 
ideal for homes, offices, 

factories, shops, caravans, 
any area requiring complete 

protection.

LOGIC DATABOOK
National's new Logic Databooi 
covers five of their logic families: 
TTL (54/74). Schottky 54S/74S. 
low powei Schottky (54S/74LS). 
Hiqh speed (54H/74H). and low 
power (54L/74L) The Logic 
DatabooK-especially organised 
for quick ana easy referencmg- 
offers two complete functional 
indices and selection guides, 
one for SSI and one for MSI 
devices In addition, it includes 
over 100 connection diagrams 
and test waveforms to help 
speed the design-in cycle All in 
all, it's probably the most 
comprehensive collection of 
practical information ever 
assembled on such a broad line 
of prac .ical components.

(624 Pages)
B 1015 9^ 8.95

CMOS DATA BOOK

VOLTAGE REGULATOR 
HANDBOOK

With the variety of fixed and 
variable-regulator technology 
currently available, the 336page 
Voltage Regulator Handbook 
becomes a must for the 
selection of three-terminal and 
dual tracking components that 
meet the system requirement 
while utilizing the most const 
effective approach. Beginning 
with product selection 
procedure and a data sheet 
summary, the text continues 
with easily accessible informat
ion about booster circuitry 
power transformer and filter 
specifications, test methods, 
manufacturers' cross reference 
and extended use applications 
for National's regulators

(336 Pages)

B 1055 9>y 8.95

This databook contains 
information on National 
Semiconductor s standard 
SSI/MSI CMOS products This 
includes the popular 54C74C 
series logic family, which is pm 
for pin, function for Junction 
equivalent to the 7400 family of 
TTL devices All device outputs 
are LPTTL compatible, capable 
of sinking more than 360uA (= 1 
LSTTL load) The AC paramet
ers are specified with a 50pF 
capacitive load In addition this 
book describes National 
Semiconductors extensive line 
of CD40XXB and CD45XXB 
series devices These parts meet 
the standard JEDEC B-Senes' 
specifications Special Function 
LS1 AD Converters and 
Memory device specifications 
contained herein offer the 
designer unique high-density 
low-power system solutions All 
devices are compatible with 
54C 74C series and CD4XXB 
series products

(842 Pages)
B 1030 1>«6 9.50

LINEAR DATABOOK
The new 1983 edition of the 
National Semiconductor Linear 
Databook is the most compre
hensive available It presents 
approximately 2000 pages of 
specifications for nigh- 
technology linear products 
within its two volumes 
Applications, descriptions, 
features and diagrams in this 
databook include detailed 
sections for Voltage Regulators 
Op Amps. Voltage Comparators 
A to D. D to A Converters, 
Industrial Blocks and Audio, 
and TV Circuits The Databook 
also features advanced 
telecommunication devices and 
speech synthesis DIGITALKER 
plus other non-state-of-the-art 
linear products offering 
performance, economy, quality 
and reliability

B 1010 (Vol.I) 1^.56 7.50
B 1011 (Vol.2) 1+&Ö' 7.50

m wzit tit

SENSATIONAL LOW PRICE
Handy little solid-state audio 
“Buzzer" or signalling device. 

Just the shot for communicator 
panels, or for timer alarms or in

■ \ the car. Polarity conscious.

S5062 $1.95 Now $1.00 ea.

WEATHERPROOF SIREN HORN

PIEZO ALARM
Similar to "Sonalert" type. Absolutely 
ear piercing sound. Recommended 
voltage 5-15V DC. Ideal for almost 
all audio signalling applications, 
i.e. fire, water and gas signalling, 
computer alarms, etc.

S5066 $4.95

NOW $3.50

12 V DC operated 
- Deafening Siren 
Wail.Superhandy 
for audio signall
ing, security 
systems etc. 
Current drain 
jOOMA approx. 
Completely 
weatherproof. 
Attractive off- 
white PVC finish.

S5058 $22.50

LOW COST WEATHERPROOF

HORN SPEAKER
5 WATT 8 OHM

DUAL FUNCTION TYPE
Same physical dimension as S 5066.

Gives either a pulsed output (siren) or a 
continuous tone. 3 wire connection enables 

selection of either output.

S 5070 $5.95 Now $4.00 ea.
HIGH SECURITY 

LOCK SWITCH

KEY OPERATED SWITCH

Now S3.50 ea.
S 2500 S6.95

19.5mm 
mounting hole 

required. Supplied 
with two keys. Hund 

-•eds of applications for
security type applications.

Fully weatherproof New unique voice coil 
construction ensures high dependability 
on fun drive
Suitable for pa intercom and security 
systems etc

Reed Switch and Magnet Sets

S 5055 N/C Reed and Magnet 
Were S2 50 Now $1.50

S 5056 N/O Reed and Magnet
Were S2 95 Now $1.75

S 5053 SPOT changeover Econ Type 
Were $2 50 Now $1.50

N/C denotes normally closed contacts when 
magnet in proximity of switch
N/O denotes normally open contacts when 
magnet in proximity of switch B

A
N

K
C

A
R

D
 H

O
LD

ER
S—

PH
O

N
E 

A
LT

R
O

N
IC

S 
TO

LL
 FR

EE
 00

8 •
 99

9 •
 00

7 FOR N
EX

T D
A

Y 
JE

TS
ER

VI
C

E D
EL

IV
ER

Y

* i Tnnumo -rm ■ ee»ee nno * OÛO * fiA7 *



Ultrasonic
movement 
detector
for the Car Burglar Alarm
Designed to mate with our new Car Burglar
Alarm (May ’84), this ultrasonic movement 
detector provides added protection against illegal 
entry. It will trigger the alarm if a window is
broken or if there is any 
vehicle.
by JOHN CLARKE

Judging by the interest shown in the 
Car Burglar Alarm, this ultrasonic move
ment detector is sure to be popular. 
While the alarm, in its original form, will 
guard against entry via a door or in
terference to the ignition, it cannot pro
tect against entry through a broken 
window.

It is thus possible for a thief to enter 
your car through a broken window and 
to abscond with your expensive sound 
system without triggering the alarm. 
Alternatively, having gained access, the 
thief could possibly disable the alarm and 
disappear with the vehicle. This circuit 
overcomes those problems.

In fact, when you think about it, an 
ultrasonic movement detector is an ideal 
add-on for a car burglar alarm. The metal

movement inside the

and glass construction of a car means 
that the ultrasound is kept within the 
confines of the vehicle. The detector is 
thus unaffected by external movements 
and sounds.

Reference to the May ’84 circuit will 
show that we made provision for this 
latest unit by including a second delayed 
entry (the first monitors the doors). This 
means that the alarm will not sound until 
10s after movement has been detected, a 
necessary feature to allow for authorised 
entry to the vehicle.

A feature of the circuit is that it is very 
easy to build. Apart from two ultrasonic 
transducers, the circuit uses just two ICs, 
three transistors and a handful of other 
parts. These are mounted on a small 
printed circuit board (PCB) and accom

modated in a plastic zippy case which 
mounts out of sight under the dash.

A small red LED on the front of the 
plastic case flashes on and off when 
movement is detected. This is used dur
ing the setting up procedure and allows 
the circuit to be adjusted for correct 
operation without actually setting off the 
alarm (which makes an unholy ruckus).
How it works

The basic concept is really very simple. 
Essentially, we have two ultrasonic 
transducers, a receiver and a transmitter. 
The latter emits a continuous 40kHz 
signal which is reflected from surfaces in
side the car and picked up by the 
receiver.

Provided all reflecting surfaces are 
stationary, the phase of the received 
signal will remain constant with respect 
to the transmitted signal. However, as 
soon as one of the reflecting surfaces 
moves, or a new surface is introduced, 
the phase of the received signal will 
change. This phase change is detected by 
the circuit and used to trigger the main 
alarm.

At the heart of the circuit is ICI which 
is a 4046 phase lock loop (or PLL for 
short). Among other things, this IC con
tains a voltage controlled oscillator 
(VCO) and a phase comparator. The 
phase comparator compares the incom
ing signal frequency (on pin 14) with the 
VCO signals and produces a square wave 
output at pin 1, the duty cycle of which 
is dependent upon the degree of phase 
mismatch.

When the signals are in phase, the out
put of pin 1 is permanently low (ie, zero 
duty cycle). When the signals are 180° 
out of phase the output is high. If the 
signals are 90° or 270° out of phase, the 
duty cycle is 50%.

VRI and the ,001/xF capacitor on pins 
6 and 7 set the internal VCO to 40kHz. 
Note that the VCO input is permanently 
tied low so that it operates simply as a 
fixed oscillator. The output appears at 
pin 4 and drives the ultrasonic transmit
ter via inverters IC2f and IC2e.

The two inverters provide complemen
tary outputs to the transmitter. This 
technique ensures that the transmitter is 
driven by the full supply voltage during 
each half cycle of the 40kHz signal and
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thus increases the output power. The 
1.2kfi resistor limits the surge current 
through the transmitter when the in
verter outputs change state.

Note that the VCO output of IC1 is 
also connected to the pin 3 comparator 
input. This enables the phase comparator 
to compare the VCO signal with the 

received (reflected) signal.

The receiver
The reflected signal is picked up by the 

ultrasonic receiver and fed via a 470pF 
capacitor to a two-stage amplifier con
sisting of transistors QI and Q2. These 
transistors operate as common emitter

The Ultrasonic Movement Detector mates 
with the EA Car Burglar Alarm at left. It can 
also be used with some commercial alarms.

amplifiers and provide an overall gain of 
100. The output is taken from the collec
tor of Q2 and AC-coupled to the PLL via 
a .OOl^F capacitor.

As well as providing signal gain, QI 
and Q2 also function as a bandpass filter. 
If you look closely at the circuit, you will 
notice that DC bias for QI is derived 
from a voltage divider network (2 x 
3.3kQ) at the emitter of Q2. At the same 
time, part of Q2’s emitter signal is fed 
back to the input via a second 470pF 
capacitor.

So the circuit has two feedback paths: 
a DC feedback path which provides bias 
for QI, and an AC negative feedback 
path which feeds part of Q2’s emitter 
signal back to the input.

In greater detail, the upper 470pF 
capacitor on Qi’s input functions as a 
high pass filter which progressively at
tenuates all signals below 40kHz. Signals 
above 40kHz are similarly attenuated by 
reason of the AC-feedback path via the 
lower 470pF capacitor, the amount of
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Ultrasonic 
movement 
detector

feedback increasing with rising 
frequency.

Because of the high sensitivity of the 
amplifier, it is necessary to decouple the 
power supply to each transistor. A 10/zF 
capacitor and IkQ resistor decouple QI, 
while a 100/zF capacitor and 1009 
resistor decouple Q2.

The amplified signal at Q2’s collector 
is AC-coupled to pin 14 of the PLL and 
compared with the VCO signal. As 
previously mentioned, this comparison 
results in a square wave signal output 
from pin 1, the duty cycle depending 
upon the degree of phase mismatch. 
These phase pulses are then filtered to a 
DC level and AC-coupled to the input of 
Schmitt trigger IC2d.

In this case, the input of IC2d is biased 
to half supply by two 1 Mil resistors. Pro
vided that the square wave duty cycle re
mains constant (ie, there is no move
ment), the Schmitt trigger will not be 
triggered and its output will remain 
either high or low.

However, if the phase relationship bet
ween the two signals changes, the

Follow this parts layout diagram when wiring up the unit. Note the use of shielded cable for the 
connections to the transducers.

filtered DC level shifts and a pulse is ap
plied to the input of IC2d. The greater 
the phase change, the greater the voltage 
pulse applied to the Schmitt trigger.

When this pulse exceeds the hysteresis 
level of the Schmitt trigger its output will 
change state. Note that if a continuous 
movement is detected, the output of 
IC2d will be a continuous pulse train. 
This signal is then AC-coupled to IC2a 
which has its input biased to the positive 
supply via a 1 OOkii resistor (ie, its output 
is normally low).

For each negative-going input, the 
output of IC2a swings high and charges 
a 0.1 pF capacitor via DI and its series 

lOkQ resistor. Note that DI is reversed 
biased when the output of IC2a is low; 
the only discharge path for the capacitor 
is via the parallel 1MQ resistor.

Provided it receives sufficient pulses 
from IC2a, the 0.1 pF capacitor quickly 
charges to the upper trigger voltage of 
IC2b. The output of IC2b then switches 
low, lighting the indicator LED and 
discharging the 1/zF capacitor on pin 5 of 
IC2c via D2.

Finally, the output of IC2c goes high, 
turning on Q3 and triggering the alarm. 
The time constant formed by the RC net
work on pin 5 of IC2c (1M(2 and IgF) 
ensures that the output is low for a 

Below: this larger-than-life-size view shows the assembled PCB mounted on the lid of the case.
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minimum Is period.
Power for the circuit is derived from 

the vehicle battery (see construction) and 
regulated to + 9V using a 5V 3-terminal 
regulator. That’s not quite as silly as it 
sounds.

In this circuit, the GND terminal of 
the regulator is connected to a voltage 
multiplier network consisting of 22012 
and 150(2 resistors. Because the regulator 
produces 5V between its OUT and GND 
terminals, it follows that the current 
through the 220(2 resistor will be 23mA 
or thereabouts. Both this current and a 
6mA current from the GND terminal 
flow through the 150(2 resistor which 
“jacks up” the GND terminal by about 
4V.

Thus, the output voltage is set to 
around 9V. The 100/xF capacitor filters 
the supply line while the 10/xF capacitors 
provide decoupling to improve the tran
sient response of the regulator.
Construction

The Ultrasonic Movement Detector is

PARTS LIST
1 PCB, 84us6, 97 x 57mm
1 plastic case, 120 x 65 x 39mm
1 ultrasonic transmitter, SCS401 A 

(Dick Smith Electronics)
1 ultrasonic receiver, SCM401A 

(Dick Smith Electronics)
4 6mm standoffs
2 right angle spark plug covers (for 

lawnmowers and motor bikes)
1 5.5mm grommet
1 4-metre length of screened 

cable
2 cable clamps
Semiconductors
1 4046 phase lock loop
1 74C14/40106 hex Schmitt trig

ger
2 BC549 NPN transistors
1 BC337 NPN transistor
1 7805 5V 3-terminal regulator
2 1 N41 48/1 N914 small signal 

diodes
1 3mm red LED
Capacitors
2 100/xF/16VW PC electrolytic
3 10/xF/16VW PC electrolytic
1 1MF/16VW PC electrolytic
1 0.1/xF metallised polyester
3 .01/xF metallised polyester
2 .001 gF metallised polyester
2 470pF ceramic
Resistors ('AW, 5%)
4x1M(2, 1 x 220k(2, 2x1OOk(2, 
2 x 27k(2, 3 x 10k(2. 2 x 3.3k(2, 
1 x 2.2k(2, 1 x 1 2k(2, 1 x 1 k(2, 
1 x 220(2, 1 x 150(2, 1 x 1 00(2, 
1 x47k(2 miniature horizontal 
trimpot.
Miscellaneous
Machine screws and nuts, rainbow 
cable, hook-up wire, PC stakes.

We estimate the current cost of 
parts for this project to be 
approximately

$30
This includes sales tax.

housed in a plastic case measuring 120 x 
65 x 39mm, while most of the com
ponents are mounted on a PCB coded 
84us6 and measuring 97 x 57mm.

Begin construction by installing the 
parts on the PCB according to the 
overlay diagram. Take extra care with 
the semiconductors and the electrolytic 
capacitors since these must be fitted with 
due regard to polarity. We used PC 
stakes to facilitate the external 
connections.

Once the PCB had been completed, it 
can be mounted on the lid of the case on 
6mm spacers. The hole for the indicating 
LED is centrally located on one side of 
the case, while the external wiring passes 
through a grommeted hole in the op
posite side of the case.

Rainbow cable can be used for the 
connections to the LED, while the power 
supply and output connections should be 
run using light duty hook-up wire. Con
nections to the ultrasonic transducers 
must be run in shielded cable.

The two ultrasonic transducers are 
housed in rightangle sparkplug covers. 
Feed the connecting cable through the 
cover first, then solder the leads to the 
transducer with the shield connected to 
the earth pin. The transducer can then 
be pushed into the cover to provide a 
neat assembly.

The ultrasonic transducers are posi
tioned above the front windscreen, one 
on each side of the vehicle. Each 
transducer is supported by a nylon cable 
clamp which is wrapped around the lead 

exit of the sparkplug cover, which in 
turn is held by one of the screws that 
locate the sun visor.

Be careful not to get the two 
transducers mixed up. The transmitter is 
labelled SCS401A while the receiver is 
labelled SCM401A. The two should be 
mounted as far apart as possible (to avoid 
interference) and pointed towards the 
rear of the vehicle.

The ground wire for the circuit can 
terminate at a convenient chassis point 
while the positive supply lead goes to the 
switched side of the key operated on/off 
switch. The output lead goes to the spare 
delayed entry input, but don’t make this 
connection until after the setting up pro
cedure has been carried out.
Setting up

Before making any adjustments, first 
check that the transducers point towards 
the rear of the vehicle and are reasonably 
parallel. This done, set your multimeter 
to read low AC volts and connect it to 
the test point marked “A” on the parts 
layout diagram (pin 14 of ICI). Apply 
power and adjust VR1 for maximum 
reading (typically 0.5-0.6V).

There’s just one hassle here — you 
will have to keep quite still while you 
make this adjustment, otherwise the 
reading will fluctuate.

This done, check that the LED flashes 
whenever there is movement in the vehi
cle. If the unit displays a tendency to 
false trigger, rotate the trimpot (either 
way will do) to reduce the sensitivity.

Finally, the output lead can be con
nected to the delayed entry input of the 
alarm and the unit mounted permanent
ly under the dashboard. The leads from 
the transducers run down the wind
screen pillars and can be fixed with con
tact adhesive.

That’s it. If a thief can get past that 
lot, there’s always the insurance! ®
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Mai I Order By

BANKCARD

Via Your Phonp

CAR

15g,

The Voyager is available from 
the following dealers at your

Jaycar Sydney (City) 
Jaycar Concord 
Jaycar Carlingford 
Jaycar Hurstville 
Zap Electronics

FULL 90 DAY 
WARRANTY

Jaycar 
Box 185 
Concord 2131

Rod Irving 
Melb A'Becket St 
Northcote 
Altronics Perth

convenience:
264 6688/267 1614 
745 3077
872 4444
570 7000 
Parramatta
Hornsby

(03) 347 9257
(03) 489 8131
(09) 328 1599

SLASHED!
ASE -

AS REVIEWED 
OCT '82 

EA (p.26-28) 
ETI NOV ’82 (p.26)

CAT. XC2O1O

NEW IMPROVED 
MODEL!

VOYAGER OPERATING FEATURES
Initantaneoui fuel consumption

At S199 the Voyager Car Computer represented absolutely outstanding 
value for money No one else had such a low priced. FULL FUNCTION 
car computer. The Voyager is the only low-cost unit that will give you full 
consumption (the most important feature in a car computer) in both 
metric litres/100km AND good old MILES PER GALLON!
At S199 many many hundreds have been sold NOW you can grab one 
absolutely complete for only $125 — a saving of 37% or S74' 

The Voyager comes absolutely complete with all fitting hardware — even 
down to a roll of insulation tape' Installation generally takes between 4 
and 6 hours depending on vehicle

Spare Flow Sensors: Jaycar will 
be supporting this product for 
many years to come To avoid 
problems changing cars, why 
not buy a spare fuel flow 
sensor? They are about the only 
things that wear out

Cat. XC2036
ONLY $29.50

Clock with 12 hour format 
Can be operated at a itopwatch

Light senior automatically 
adiuttt brightness of display

Average tpeed over

•Distance travelled since the 
Trip computer was last re set.

PERSONAL COMMUNICATOR
With the BUILT-IN WORDBEE in ROM as well as /TTIYIl IT

MICROWORLD BASIC and NETWORKING the Personal A I %/I I I # /> I IlYlVl
Communicator is a powerful home computer ideal for * I I <1 ■ X I Y
virtually any home use from wordprocessing, spread- . . »X- _______
sheet analysis, education and even experimentation I ■ B W ■ * YL*

with the computer concepts as they evolve during the M M Ejr ■ ■ 4 ■^*¿7 .A ■
Supplied with basic manual, network manual and 

Wordbee manual.

APC WITH SINGLE DISC DRIVE

128K WITH DUAL DISC DRIVES

Tel: (02) 570 7i

Cat XC-4100

ADVANCED PERSONAL COMPUTER 
Now for the first time in Australia, the Microbee Series 2 

Advanced Personal Computer with 400K disk drive. 
Then add bundled world class software such as CP/M, 

MICROSOFT BASIC, WORDSTAR and a powerful library 

of support programs and you will have some idea as to 

why the Microbee Series 2 Advanced Personal Computer 

is the most powerful and best price/performance 

computer in its class. What’s more any existing Microbee 

owner can convert his Microbee to the Series 2 APC at 
any time.

Supplied with Wordstar training manual, Wordstar re

ference manual, Multiplan manual, disc operating 
manual, Microworld BASIC manual. AfirliA iLiwrrJ
Cat XC-4200

128K BUSINESS MACHINE
Special software makesf uil use of the additional RAM to 

generate a friendly ‘shell’. Disc Buffer, RAM Drive and 
other state of the art features. Bundled software will 

include Wordstar 3.3, Multiplan, Microsoft BASIC, Micro
world BASIC, 128K Utilities and now Mailmerge (Wordstar 

utility) and Wordplus (spelling checker and dictionary). 
This machine is an ideal small business computer.

Cat XC4250

W W • W $1995.00Microbee 77

GIVEAWAY
BUY ONE, GET ONE FREE 

BUY 20, GET 20 FREE
This unbelievable "two tor the price of one" special is on 
lor JULY. AUGUST and SEPTEMBER ONLY.

HERE'S WHAT TO DO -
Buy a copy of Australian Personal Computer, Australian 
Arts & Education, Today Computing, Your Computer or 
Electronics Today. Cut out the coupon from the Xidex 
advertisement and bring it into Jaycar. You may purchase 

up to 2 boxes (20 discs) and receive 2 boxes (20 discs) 
free on the one coupon. The coupon must be filled out 

correctly and presented at the time of purchase. Mail 
order customers may send the coupon in with their 

order. Copies of the form are ineligible.

Single Sided Double Density 51A”
Cat XC4775 1-9 $5.50 ea Box 10 $54.50
Double Sided Double Density 5W 
C.L XC4770 1-9 $5.95 ea Box 10 $59.50

MAIL ORDE
& CORRESPONDE

P.O. BOX 185
CONCORO, 2137

Tol: ÍO2) 7 IS 3077
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QUARTZ CRYSTAL

■ Very compact and reliable
- Self starting one-second stepping motor has strong torque
- Powered by 1.5V AA battery that lasts for one year
- Supplied with two sets of hands, one short and one long
- ±15 second/month accuracy
- 56mm square, 15mm deep
Complete with data sheet, instructions and wall hanger 
bracket.
Cat. XC-0100

JAYCAR JVE-1
VIDEO DETAIL ENHANCER

SPECIFICATIONS:
• Maximum enhancement not less than +8.3dB @ 2MHz
• Enhance disabled (Bypass) response, DC to 5MHz -0.5 

+1.0dB
• Colour subcarrier OdB notch frequency, tunable to 4.43- 

MHz. -/+0.5dB, all settings
• Amplifier group delay, less than 0.075uS.
• Signal handling capability not less than 1.35 volts p-p. 

(Sync, is clipped first)
• Power 12V AC @ 100mA
• Controls: ON/OFF, ENHANCE, ENHANCE/BYPASS SWITCH 

CORE/GAMMA CONTROL
• Input connector, RCA socket
• Output connector, RCA socket x 3
DESIGN FEATURES:
• A unity gain notch at the colour subcarrier frequency, 

whose purpose is to prevent chrominance to luminance 
errors at high enhance levels.

• A closed loop configuration with lead tag compensation to 
achieve stable, well defined gain.

• DC coupling, eliminating large capacitors in series with 
the video signal and achieving DC response for applica
tions requiring it.

• Low output impedance prior to termination resistors, 
enabling up to three outputs to exist and be used or left 
unterminated.

• A level dependent closed loop response or Gamma 
control ('Core').

• Clip on negative going signals at -67 volts into75 ohms to 
prevent sync, errors owing to overshoot.

Cat. AV-6501

$69.95
12 Volt AC plugpack 
Cat. M P-3020 .................... $16.95

NEW - MOTORCYCLE $39.95 
INTERCOM (Ref: EA March 1984) 
now you can talk freely and safely to your pillion passenger 
with this handy kit!
Cat. KA-1533

ASK FOR A NEW CATALOGUE!!
Mail Order customers, if you have not seen our new 
catalogue, boy are you missing out! If, (or when) you 
next buy from us by mail order just ask for a catalogue. 
It will be sent FREE with your orderilf you have one and 
want one for a friend, that’s fine too! Just ask!

MAGAZINE BINDER
Keep your precious (and expensive1) magazines protected and m 
order for easy reference. Smart royal blue colour with gold lettering 
Heavy gauge richly chromed metal fittings 33.7000

$4.95 ea
10 up $4.50 ea

Starle’ 
“«Tiwwe,

GEL RECHARGEABLE 
BATTERIES

WILDCARD»
Volume One

Ideal for alarms or anywhere where constant use depletes
, batteries quickly.
i Cat. SB-2480 ...
1 Cat. SB-2483 ....
I Cat. SB-2486 ...

12 volt 1.2A/H ... $22.95
. 6 volt 8A/H................ $1 8.95 

12 volt 5A/H ... ...... $29.95 •°8 liesse

notes and U»ApolpoumotaP^AWn

Personal Compute1
Mxiotxæ INFRA-

books
„ * VOL 3 - Another in theWILDCARDo vu oore n Vol 3 Large

utilities and graphics. $16.001
I Cat. XB-9012 ""I”!. 1 . A potpourri of

WILDCARDS VOL- i p This boOk

Tmust for all Microbee owners. $1 5.00

rÄ 2
tutorial includi ¡asy refeœncè°guide to CP/M. A must

..... $41.95
FEATURES:

Computerised’OC to lower failure rate

Built in test lamp
Tamper DC © 1A
Alarm output brbi ov*

of information. $22.50

Wordstar training

MANUAL - This

roDES and their operat ^tHiaarams and examples

mICROSÓ^ MULTIPLAN 1

MANUAL - This

qot this book then yo

Multiplan. $29.95

Cat. LA-5017

i $129.50

MAN UAL - This manual teaches 

WordStar to your needs. $18.50
| Cat. XB-9OO6 ......................................

SEE OUR DOUBLE

cat XB 9016 _- _" nUAL . Th.s ■

forth users M«as a language and I ■ 
manual covers the use ofoFndandthesCreen editor, It ,

“ “• ST .95 
p«CAL- STÌP INTÓANEW I

I

I PASCAL user. 57 .95 1
Cat. XB-9018 ..........................................

PAGE ADS FOR FULL TAYCAR DETAILS

aycar
LECTRONICS I
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The Serviceman
■ ...................

The fishing trawler that bounced!
We are all familiar with the service job that bounces; the tricky set 
which you are sure you have fixed — usually after a long tussle — 
which turns up a couple of weeks later with the same fault still in 
evidence. It’s one of those things we learn to live with. But a fishing 
trawler that bounces . . .!

Readers will doubtless recall the story; 
it was in the April issue, and was from 
my colleague on the NSW south coast. It 
told of the many hazards, including 
other servicemen, encountered by TV 
sets installed on a fishing trawler. They 
were many and varied but, by the end of 
the story, both sets were working at top 
performance and he was confident that 
they should continue to do so well into 
the future

Alas, it was not to be. The last story 
ended about six or eight months before it 
appeared in print, and shortly before the 
trawler set off on its regular tuna fishing 
season. This is where my colleague takes 
up the story again.

The tuna season follows a fairly 
standard pattern. The trawler goes south 
to Eden where it establishes a base and 
fishes out of Eden for as long as the 
catch is profitable. Then it goes south 
into Bass Strait, gradually making its 
way to Port Lincoln in South Australia 
and bases itself there for as long as 
necessary.

Unfortunately, it wasn’t a very good 
season. The catch out of Eden was very 
poor, and the results from Port Lincoln 
and points in between, while better, were 
well down on average. As a result, the 
trawler was back in its home port shortly 
after I had written the story which 
appeared in the April issue.

Unfortunately for me, it wasn’t only 
the fishing which had gone wrong. It 
came as a nasty shock to my ego to learn 
that the system had held up only until 
they reached Eden and had failed while 
they were based there, with no picture of 
any kind on either set. This time the 
skipper decided against calling in a local 
serviceman, remembering the 
complications which had resulted from 
previous service jobs away from the 
home port.

This meant, of course, no TV for the 
crew for the rest of the voyage. 
Depriving a crew of entertainment 
which they regard as rightfully theirs has 
had serious repercussions in the past; 
witness what happened to Captain Bligh 
when he decreed that Fletcher Christian 
and his mates were having too much fun 
and enjoying too many coconuts, 
bananas, and — er — other things. They 
sent him packing, without even a book of 
poems to while away the lonely hours.

Fortunately, this skipper had made 
provision for just such a contingency; 
the trawler also boasts a video cassette 
player together with a good stock of 
tapes, so the crew still had some 
entertainment during their off duty 
periods. The main loss was the news 
sessions and, more seriously, the weather 
reports.

By the time the trawler arrived back in 
its home port I had already received a 
The Angelica in Ulladulla Harbour last April. Note the 90° bend in the exhaust.

message via the skipper’s wife that all 
was not well. Naturally, I was concerned 
over what had happened. I had felt sure 
that I had allowed for every contingency 
as far as the antenna system was 
concerned, yet the failure of both sets, as 
reported, could only mean that it was 
this which had failed.

So, just as soon as it was mutually 
convenient, I went aboard. I went 
straight to the skipper’s cabin and the 
masthead amplifier power pack. If it was 
an antenna system failure, this was a 
logical place to start. The only bright 
spot was that no one else had worked on 
the system this time, so the reason for 
any defects should be easier to pinpoint.

The first thing I did was to check the 
power pack voltage as being applied to 
the coax cable. If this was down it could 
be the fault or it could be a symptom of a 
fault in the amplifier itself. At the same 
time I was puzzled as to system’s 
behaviour. It was completely dead, with 
no picture and not even a suggestion of 
sound.

I wasn’t altogether surprised, 
therefore, when the meter showed 
absolutely no voltage at all across the 
coax. My immediate reaction was to 

60 ELECTRONICS Australia. August, 1 984



suspect the power pack, so I 
disconnected the coax and tried again. 
Now it was a different story; the power 
pack came good, delivering about 25V, 
which meant that the fault was 
somewhere up the mast, probably in the 
masthead amplifier. (An ohmmeter 
check across the coax showed a dead 
short.)

So it was back to the acrobatic tricks; 
up the ratlines and various gymnastics to 
diconnect the coax from the amplifier. 
And, mainly because it was the easiest 
thing to do, I put the ohmmeter leads 
across the coax, not really expecting to 
find a fault there, seeing that it was a 
new run of cable.

Imagine how I felt when the 
ohmmeter showed a dead short. Any 
satisfaction I might have experienced at 
finding the fault was completely 
overshadowed by my bewilderment at 
the nature of it and the natural 
apprehension that it was due to some 
fault of mine during the installation.

Actual physical damage to the cable 
was the only other possibility. It’s a 
pretty rough environment on a trawler 
and I wondered whether there had been 
any kind of an incident where something 
had broken loose or been manhandled in 
a manner which could have damaged the 
cable. Unfortunately, no one could recall 
any such situation.

Nevertheless, I made my first 
examination at around the deck level, 
but could find nothing to suggest that 
the coax in this area had been damaged 
in any way. To be honest, I wasn’t quite 
sure what I expected to find. Just what 
kind of physical damage would create 
such a positive short circuit, rather than 
an open circuit? Whatever it was, it 
would have to be pretty drastic.

Installation details
At this point it may help if I describe 

the antenna installation and cable run in 
greater detail. The cable runs up the 
main mast — a metal structure about 
30cm square — for about 9m to where 
there is a small working platform 
attached to the mast and extending 
forward from it for about 2m.

This platform carries an auxiliary mast 
on which is mounted the TV antenna, 
and so the coax leaves the main mast, 
runs along the edge of the platform, then 
up the auxiliary mast to the antenna. As 
my eye followed this run of the cable I 
became aware that, where it left the 
main mast, it seemed to have come loose. 
I imagined, at this stage, that some heavy 
handed deck hand had probably been 
responsible.

Closer examination confirmed the 
loose cable, but suggested a quite 
different reason why it had come loose. 
The main diesel exhaust emerges from 
the top of the main cabin just forward of 

the main mast, almost directly 
underneath this platform, and extends 
vertically to within about 70cm of it. 
Here it goes through a right angle bend 
and extends another 60cm or so towards 
the stern, bringing it to within about 
60cm of the mast, but slightly to one side 
of it.

It is also rather larger than the exhaust 
on the family car. The main diesel is a 
750hp unit and the exhaust pipe would 
be well over 30cm in diameter. And, as 
can be imagined, it choofs out a lot of 
heat when it is running full ahead. 
Which was the reason for the loose 
cable; the heat had simply melted the 
insulation tape holding it in place. But it 
had done a lot more than that, as became 
apparent when I looked around.

There are two other cables running 
the full length of the main mast, on the 
same side. One is a 240V AC line feeding 
floodlights at the top of the mast, for 
working on deck at night, and the other 
was another coax cable from one of the 
navigation antennas. Both are run in 
plastic conduit. The effect of the heat 
was obvious; the conduit had become 
hard and brittle, had cracked, and fallen 
away, revealing the cables inside. It 
would be only a matter of time before 
these cables also failed, with potentially 
serious consequences.

Another victim had been a plastic flare 
on a small public address speaker 
mounted on the side of a platform near 
the mast, which had started to curl at its 
edges. And the TV coax had been well 
and truly cooked. In fact it was baked 
hard, as rigid as a piece of metal tubing. 
There seemed little doubt that this was 
where the short had occurred.

Now that the evidence was staring me 
in the face I realised that I should have 
seen the danger earlier. But it must be 
realised that the main diesel had never 
been running when the trawler was tied 
up and I was working on it, and I simply 
followed the original cable run which, 
initially at least, had seemed to be 
satisfactory. But there was more to it 
than that, as I will explain shortly.

In fact, something that puzzled me 
was the sequence of cable failures. The 
original cable, fitted when the trawler 
was commissioned and using exactly the 
same run, had lasted for something like 
two years before it failed. It had been 
replaced, by another serviceman, as I 
mentioned in the April story.

The replacement cable had also 
shorted, though it is not clear exactly 
how long it had lasted because someone 
had made the system work, in a fashion, 
by insulating the outer braid from the 
the earthing clamp. The third run of 
cable was the one 1 had fitted and this 
had lasted only a few weeks once the 
trawler was working, and now I was 
having to fit a fourth run. Why had the
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The Serviceman
first cable lasted so long and the 
subsequent ones failed in short order?

There followed a long discussion with 
the skipper. Not only did I have to 
explain why the TV coax had failed, but 
I also had to warn him of the damage to 
the other conduits and the likely failure 
of their cables. And, to convince him as 
to how serious it was I took him and 
showed him the evidence I have 
described.

I thought he seemed rather quiet while 
I was explaining all this, and imagined it 
was lack of conviction on my part. But it 
wasn’t. The skipper had been 
preoccupied turning something over in 
his mind and he finally came out with it. 
It seems that the engineer in charge of 
the diesel was not completely happy with 
the behaviour of the exhaust during the 
first 18 months or so of the trawler’s 
operation, although the skipper couldn’t 
follow or remember the exact 
technicalities of it.

Anyway, the gist of it was that the 
exhaust as originally fitted was 
terminated at the bend, a good 1.2m 
away from the critical area. But after the 
first 18 months the engineer decided he 
needed to extend it so, at the next 
overhaul and refit, he had arranged to 
have the present 60cm added to the 
bend, bringing the outlet to within 60cm 
of the mast.

The last straw
And that, apparently, was the last 

straw that sank the camel’s hump. I 
imagine that, with the original exhaust, 
it was touch and go; they were just 
getting away with it. More likely, it may 
simply have taken a lot longer for the 
same thing to happen. With the gap 
closed, things began happening in a 
hurry.

I left it to the skipper to make the 
necessary arrangements regarding the 
other two cables, and concentrated on 
the TV coax. In fact the solution turned 
out to be quite simple. There were 
several other cable runs up the mast, on 
the opposite side, and these showed no 
signs of distress whatever. So, I simply 
ran my coax up this side instead.

When it was all fitted 1 fired it up from 
the skipper’s cabin and was greeted with 
a first class picture. So that was that, at 
least as far as that part of the story goes. 
But it wasn’t the end of the problems. 
There had been a complaint about the 
set in the crew’s quarters which, even 
when working from video tapes, was 
producing a very poor picture.

A quick check confirmed this; the 
picture was so dark as to be 
unwatchable. More exactly, there 

appeared to be virtually no luminance 
and only a low level chominance image 
visible. It was clearly not a job to be done 
on the spot so I pulled it out and took it 
back to the shop.

Switching it on again on the bench it 
seemed to work somewhat better, 
though still far from right, so I opened it 
up to come to grips with it. And what a 
sight met my gaze; a beautiful brown and 
green motif. In more practical terms the 
brown was rust on virtually every mild 
steel or tinned plate piece of metal, while 
the green was verdigris on every area of 
unprotected brass or copper.

it was so bad that I gained the distinct 
impression that it had been doused in salt 
water. Yet I found this difficult to 
explain. It was working in a salt 
atmosphere, to be sure, but so was the 
identical set in the skipper’s cabin and it 
had suffered no such fate. And the 
trawler is no weekend runabout which 
takes water over the bows in a slight sea.

On the contrary, it is a large ship (over 
30m long) with comfortable crew’s 
quarters, double berth cabins for about 
10 crew members, large dining area, full 
scale galley and so on. Not the kind of 
vessel where you would expect to find 
sea water sloshing around at any time.

So what had happened? The set is 
mounted in what is virtually a wall 
facing into the dining cum recreation 
area. And on the other side of the wall 
are some of the crew cabins, with lockers 
backing onto this wall. In fact the wall 
forms the back of the lockers, so that the 
back of the set is visible in the back of 
one of these lockers.

From this point on no prizes for 
guessing my theory. It would be easy to 
imagine a hand coming off duty after a 
rough turn on deck, his clothes soaked in 
sea water, and him peeling them off and 
shoving them in his locker until he had 
time to attend to them properly. It would 
be almost as bad as heaving a bucket of 
salt water over the set.

I mentioned my theory to the skipper 
and he agreed that it was a highly likely 
situation. On the other hand he doubted 
whether there was much he could do to 
prevent it. So we agreed that when this 
set finally gives it away, a better place 
should be found for the new one.

As for the set itself — well, drastic 
problems need drastic cures. I pulled the 
chassis out and attacked it and the 
printed board with an aerosol of de
watering fluid. These are readily 
available at garages and auto suppliers, 
in a number of brands, all of which 
appear to be pretty much the same. The 
one I used is marketed by Caltex under 
the name “Aquatec”.

I didn’t muck about either. I sprayed 
the whole thing until it was literally 
dripping wet. Then I propped it up so 
that it could drain, left it like that 
overnight, then re-assembled it and fired 
it up. And somewhat to my surprise, it 
came good immediately; I had expected 
that at least I would have to seek out and 
replace some components.

I let it run for a few days on the bench, 
during which time it behaved faultlessly, 
then took it back and re-fitted it in its 
place in the trawler. And that produced 
another surprise; the set was again 
suffering from purity error due, as on the 
previous occasion, to magnetisation of 
the surrounding metal work.

It was easy enough to fix with the de
gauss coil, but I am still puzzled as to 
why this happens. It has never happened 
to the skipper’s set, which is mounted in 
almost exactly the same way, nor can I 
find any DC cables in the vicinity which 
might create such a problem. The truth 
is, there is very little DC circuitry on the 
vessel, apart from starting batteries etc, 
all lighting and other circuits being 240V 
AC. (When tied up at a wharf they 
simply plug in to the commercial supply.)

Regarding the set itself, I warned the 
skipper that it may not have a very long 
life. If the salt contamination has 
penetrated vital components, part
icularly windings, my best efforts may 
not have been good enough. So he is not 
expecting too much. Fortunately, they 
plan to fish out of this port for the next 
few months, which will provide an 
opportunity to keep an eye on this set 
and the installation in general.

Well, that’s my colleague’s story, and a 
most interesting one too. He would be 
the first to admit that he has learnt a lot 
from the experience, and I hope its re
telling may help someone else with 
similar problems.

Omnidirectional antennas
While on this same subject, and 

following the first part of the story in the 
April issue, I received an interesting 
technical brochure from a Tasmanian 
firm, Moonraker Australia Pty Ltd. The 
brochure describes two omnidirectional 
TV/FM antennas, designed primarily for 
shipboard operation.

One is a halo type passive antenna, 
covering from Channel 0 to Channel 10, 
constructed from marine grade corrosion 
resistant aluminium alloy tubing, with 
nylon and stainless steel fittings. The 
other is an active antenna enclosed in a 
fibreglass radome. It can operate from 
either 12V or 24V and has an amplifier 
gain of 20dB from 40 to 850MHz.

Anyone interested in this type of 
equipment can obtain further 
information from the makers at 28 
Wellington Rd, Lindisfarne, Tasmania, 
7015. 3
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DC or 2 Hz - 10 MHz »Trigger Mode: AUTO, 
NORM, EXT, TV »Trigger Source: INT, EXT

X-Y Operation • CRT: 75 mm
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protected • Auto 
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20Vp-popen circuit output »Sineand Square 
wave outputs • External sync • 600 ohm output 
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detectable pulse width
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• X-Y Operation: & Z-Axis modulation 
• Component Tester: for R, L, C & diodes

8.30 to 5 Monday to Friday. 8.30 to 12 Sat
Mail Orders add $3.00 to cover postal charges.
Next day delivery in Sydney add $5.00.
All prices EXCLUDE sales tax.
Tax exemption certificates accepted if line value 
exceeds $10 00.

GEOFF WOOD ELECTRONICS PTY LTD
Incorporated in N.S.W.
656A Darling St. Rozelle 2039
(One door from National Street)

$10.00 minimum

specialising in electronic components for the professional and hobbyist.



Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details.

Dual Counter
Trip Meter

This circuit provides two individually 
resettable counters driving a common 
4-digit 7-segment LED display. The 
counters are the familiar 74C926 with 
the digit outputs connected via a 74C157 
quad 2-input multiplexer which feeds a 
DS75492 hex digit driver. This latter 
device could be replaced by four BC338 
transistors.

Distance pulses are obtained using a 
Motorola MCA81 optical switch linked 
to the speedo cable via a commercially 

available T-junction. Alternatively, you 
could use the in-cable sensor or the 
magnetic pickup sensor used in the EA 
Car Computer (see also Speed Sentry, 
October 1983). The distance pulses are 
squared up by a Schmitt trigger (74C14) 
and fed to two 4527 BCD rate multipliers 
which multiply the input clock pulse rate 
by 1/10 times the BCD input number.

For example, if five is the BCD input 
number, there will be five output pulses 
for every 10 clock pulses. The correct 
BCD number is determined experi
mentally by driving the car over a 
known test distance.

The pin 5 output of the second 4527 
drives the two 74C926 counters in 
parallel. Switches SI and S2 
independently reset the counters, while 
S3 switches the supply line. S4, an 8-pole 
2-position switch (from a telephone 
switchboard), selects the required 
counter.

Note that the author found it 
necessary to incorporate two DC 
smoothing chokes in the supply lines (eg, 
DSE Cat L-1900).

D. J. Preston, _
Papakura, NZ. !pu5
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Circuit & Design Ideas

Logic pulser probe
This simple pulser probe makes 

it easy to troubleshoot digital 
logic circuitry. The heart of the 
circuit is a 4060 14-stage ripple 
carry binary counter IC1, which 
incorporates an on-chip oscillator 
and a multistage divider circuit.

The lOOpF capacitor and the 
2.7MO and 270k(l resistors set 
the oscillator frequency to a 
nominal 16.8kHz. Switch SI 
selects the Q4, Q7, Q10 and QI4 
outputs of the 4060 to derive 
frequencies of 1.05kHz, 131 Hz, 
16.4Hz and 1.03Hz respectively. 
The selected output is then

buffered by transistor QI which 
has its collector connected 
directly to the probe tip.

The selected Q output is also 
used to drive a red indicator 
LED. This LED will pulse at the 
two lower frequencies, and will 
appear continuously lit at the 
two higher frequencies.

The prototype was built on a 
small PC board and mounted 
inside a Jabel plastic probe case. 
The layout is not critical 
however, and other construction 
techniques (eg, stripboard) could 
also be used.

C. Syms, a j o
Flynn, ACT. I Z

Improved graphics for 
VZ200 Computer

Want a 50% improvement to the 
graphics resolution of your VZ200 
computer? Here’s how you do it.

Inside the VZ200 is Motorola’s MC6847 
video display generator (VDG) chip. This is 
an easily programmed yet highly versatile 
device offering several text, mixed 
text/graphic and graphic modes.

As standard, the VZ200 comes with a 
128 x 64 dot 4-colour graphic mode. In this 
mode, each display byte is split into four 
dots, each occupying two bits. The two bits 
specify which of four colours the dot is in 
one of two 4-colour sets — making eight 
colours available in all.

This requires all 2K of video RAM.
By cutting the track linking pin 30 of U15 

(the VDG) to ground and then connecting 
this pin to +5V (pin 17), a new graphics 
mode is derived. This mode offers 128 x 96 
dot monochrome (ie. two-colour) graphics, 
where each bit specifies one dot and requires 
1.5K of RAM. The advantage of this mode 
is that the dots are square which improves 
plot appearance.

A single-pole 2-position switch can be 
used to switch between one mode and the 
other. This switch can be mounted on the 
side of the case.

P. Dimond, n
Lidcombe, NSW. U

Two-way radio 
alarm tone generator

There is sometimes a need for an 
alarm tripped tone to be transmitted via 
radio to a receiver or paging unit. This 
circuit uses just four ICs, five transistors 
and a handful of other components.

IC1 is wired as a one shot monostable, 
being triggered by PB1, a test button, or 
the alarm contacts in parallel with it. 
This switches high at its output, pin 3, 
for approximately three minutes with the 
values shown. This turns on QI via its 
3.9kQ base resistor and also LED 1.

When Q1 turns on it connects the 12V 
rail to IC2, which is wired as a square 
wave generator with an “on” time of 
approximately 45s and an “off’ time of 
10s. When IC2’s output (pin 3) goes high, 
it turns on Q2, Q3 and LED 2.

When Q2 turns on it connects the 12 V 
rail to IC3, while Q3 activates the PTT 
relay RL1. IC3 operates at 
approximately 1Hz and, when its pin 3 
output goes high, turns on Q4, Q5 and 
LED 3.

When Q5 turns on it connects the 12V 
rail to IC4, which is wired as an audio 
oscillator. Its output from pin 3, is fed to 

the radio transmitter microphone circuit 
via a 50kfi trimpot which controls the 
level. A second 50kfi variable resistor, in 
conjunction with the ,0047^F capacitor, 
controls the oscillator frequency.

In summary, activating the alarm 
turns the circuit on for three minutes, 
during which time IC2 turns the 
transmitter on for 45s periods with 10s 
intervals in between. At the same time, 
IC3 and IC4 apply a 1Hz modulated 
audio tone to the microphone input to 
produce a siren-like effect.

P. Howarth, aa«
Gunnedah, NSW.
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Add sustain to
yourguitau
So you’ve built a guitar “fuzz box” but you’ve 
had just about enough of Jimmi Hendrix 
impersonations. Trouble is, most of us get bored 
with fuzz in short order. But what about the 
sustain effect without the distortion? With the
new E A Guitar Sustain, that’s just what you get.

by COLIN DAWSON

Fuzz circuits achieve sustain simply 
by virtue of their vast amounts of gain. 
The signal is then clipped down to a fixed 
level with diodes to produce the familiar 
distortion sound. This technique is 
simple and effective, unless you want 
sustain without gross distortion. What’s 
required is a circuit with automaticaly 
adjusting gain — low to start with and 
increasing as the signal decays.

To meet this requirement, we have 
designed a circuit around the Signetics 
NE571 compander IC. This contains two 
independent variable gain devices and is 
intended primarily for use in 
communications equipment. Normally, 
one of the devices would be set up as a 
compressor for outgoing signals and the 
other as an expander for incoming 
signals. However, the IC is by no means 
restricted to this configuration. In fact, 
we have used one of the devices as a 
normal preamplifier and the other as an 
automatic level control.

Basically, the Sustain operates as a 
compressor with a very high compression 
ratio. This enables it to maintain a very 
nearly constant output level for a wide 
range of input levels — an automatic 
level control. There are, of course, 
limitations. The circuit cannot increase 
its gain indefinitely to compensate for a 
decaying input. Eventually, its 
maximum gain will be reached.

Even if infinite gain was available, 
each guitar note eventually reaches a 
practical end-point — it becomes 

submerged in the inherent noise of the 
pick up. Beyond this point, amplification 
is pointless. Ideally, the compressor 
should reach its maximum gain before 
this end point is reached.

The automatic level control can both 
amplify and attenuate signals, as 
necessary to maintain a fixed output 
level, so the typical input signal should 
be at the midpoint — where unity gain 
occurs. This maximises the range over 
which compression is available. A 
problem arises in attempting to compress 
guitar signals in that the guitar output is 
never more than lOOmV and less than 
5mV towards the end of its normal decay 
pattern. This means that the compressor 
will always be amplifying (expanding) the 
signal, reaching its open loop gain well 
before the note has ended.

The obvious solution is to amplify the 
guitar output before compression occurs 
and this is exactly what our circuit does. 

IC la forms a preamplifier with a 
maximum gain of 100. This brings the 
guitar output up to several volts. In fact, 
the output of IC la could momentarily 
reach 10V peak with a firmly plucked 
guitar string. This provides an 
opportunity for the compressor to 
attenuate the signal.

A potential problem is inherent with 
input signals which very quickly reach a 
high level, such as a plucked guitar 
string. Unless the circuit has a fast 
response (“attack”), it will not track the 
signal. The signal will exceed the 
maximum level the control stage can 
handle, overloading it until the 
compressor has time to respond. This 
leads to a most unpleasant spike at the 
beginning of the note — clearly not 
desirable. The obvious solution is to 
provide a fast enough attack time.

Unfortunately, there is a conflicting 
requirement that has to be satisfied. If
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the attack time is made too fast the 
compressor sees low frequencies as a 
variation in level, and attempts to 
smooth them out. This creates a 
particularly unpleasant form of 
distortion within the compressor.

In practice we have been able to select 
a compromise value which permits a 
minimum, and acceptable, distortion 
level due to either cause. We found that 
an attack time of around 1.2ms gave the 
best results, at least for the instrument 
we were using. Other instruments, or 
different playing styles, may call for 
some modification, and this is easy 
enough to provide.

Looking more closely at the NE571 IC 
we find that each section contains three 
main functional blocks: an op-amp, a 
precision rectifier, and a variable gain 
cell. Each of these blocks can be accessed 
individually, which greatly enhances the 
versatility of the IC.

In the control mode the variable gain 
cell is used as a feedback path for the op
amp. The gain cell is controlled by an 
input voltage derived from the rectifier 
output. The rectifier, in turn, may derive 
its input voltage from either the op-amp 
input or output, depending on the mode 
of operation.

Output from the rectifier must be 
filtered before being fed to the gain cell, 
otherwise extreme “fuzz” will result (no, 
that’s not what we want, Jimmi). The 
filter capacitor to provide this is 
connected to pin 16 and is identified as 
“C Rect”. Its value also controls the 
attack rate, as already discussed.

Actually, the attack time is 
determined not only by C Rect, but also 
an internal 1 OkQ resistor. Note that the 
value of C Rect may need to be altered to 
optimize the performance for any given 
situation. Where the style of guitar 
playing is not particularly “aggro”, C 
Rect could be increased to reduce the 
risk of low frequency distortion.

A foot operated bypass switch can be 
included in the project. This selects 
between sustain and non-sustain. Note 
that in the bypass position, the circuit is 
not entirely bypassed — the preamplifier 
is still used. Otherwise, the output level

GUITAR SUSTAIN 1/GA/-

would drop from 2V to about 20mV 
when changing from sustain to bypass. 
As it is, the average level will stay at 
about 2V, although the peak level will be 
somewhat higher.

The guitar signal is capacitively 
coupled to the input (pin 6) of IC la. This 
feeds into the inverting input of the op 
amp via an internal resistor. The non
inverting input is internally referenced to 
a fixed voltage and cannot be accessed. 
Feedback for this stage can occur via 
three different paths — one purely for 
DC (this provides the bias for the 
inverting input), one for audio frequency 
AC, and another for supersonic AC.

The 2MQ potentiometer is included in 
the audio AC feedback path and 
functions as a gain control. Only AC can 
be controlled via this path, otherwise 
noisy potentiometer operation will result 
(hence the inclusion of the IgF DC 
blocking capacitor).

DC feedback is provided by the filter 
consisting of two 33kQ resistors and 
10MF capacitor (negligible audio 
feedback occurs through this path). The 
22pF ceramic capacitor provides a 
safeguard against high frequency 
oscillation.

Output from IC la is taken from pin 7. 
This is connected to both the input (pin 
11) and the rectifier input (pin 15) of 
IC lb. Additionally, the output of IC la is 
available at the output socket of the 
project when sustain “OUT" is selected.

IC lb has the same DC and high 
frequency feedback arrangements as 
IC la, but there is no external audio 
feedback circuit, as for IC la. Audio 
frequency feedback (and hence volume 
control) is provided internally by the 
variable gain cell. The control voltage for
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Add sustain to your guitar
the variable gain cell is derived from the 
filtered output of the rectifier, fed with 
audio signal via pin 15. Output from 
IC lb is via pin 10 and goes to the ouptut 
socket via S2 when in the “IN” position.

The value of C Rect is shown as 
0.12/zF, the value we found to be the 
best compromise. However, the 
constructor can experiment with this 
value, in either direction, according to 
his taste and the requirements of his 
instrument.

The 2.2MQ resistor connected 
between the C Rect output and the 
positive supply line reduces the gain of 
IC lb when no signal is present. This 
helps to eliminate the transient response 
problems of IC lb. When signal is present 
at normal levels, this 2.2MQ resistor has 

Inside view, showing the vertically mounted PCB at left.

little effect on the circuit (note that 
decreasing this resistance will provide 
better transient response but will also 
tend to reduce the overall gain).

Specifications for the NE571 indicate 
that it will operate on a single supply of 
between 6 and 18 V. However, in this 
circuit we found performance lacking for 
any supply less than 7V. Although the 
circuit draws only about 3.5mA, a single 
9V battery would not have a very long 
life with a 7V cut off. For this reason we 
suggest the use of two 9V batteries 
connected in series.
Construction

We chose an inexpensive folded 
aluminium project box to house our 
Sustain unit. This measures 107 X 72 x 
51mm and is available from Dick Smith 

We estimate that the current cost 
of parts for this project is 
approximately

$24
This includes sales tax, but not the 
cost of batteries.

Electronics, although several other 
project boxes could be used. If the foot- 
operated bypass switch is not used a 
smaller box could be selected.

A Scotchcal front panel label, 
measuring 67 x 102mm, is available for 
this project. If you are using this, apply it 
first so that it can be used as a template 
for drilling the front panel. The 
“INPUT” and “OUTPUT” labels can be 
trimmed off the side of the Scotchcal and 
stuck near the appropriate sockets.

The printed circuit board (PCB) is 
coded 84ga6 and measures 42 x 58mm. 
Where PCB pins are to be used, these 
should be installed first.

A battery holder will be needed — we 
made one from a piece of scrap 
aluminium measuring 105 x 13mm.

Where a metal project box is used, 
no earth connection between the sockets 
and PCB need be made, but the box itself 
must be earthed to the PCB at some 
point. For plastic project boxes, use 
shielded hook-up wire to provide the 
earth for the sockets.
Testing, testing

To test the unit, first select sustain 
“OUT” and set the boost to minimum. 
Set the amplifier volume control to a 
fairly low point, then switch the Sustain 
on. Gradually increase the boost until 
the amplifier output is at an acceptable 
level. Now select sustain “IN”. The 
average level of any note should now be 
about the same, with the initial peak

Install the parts as shown in this overlay 
diagram.



Fig. 1: response curve of the Guitar Sustain 
(500Hz input).

GUITAR
SUSTAIN

lower and sustain time much longer.
The Guitar Sustain unit can maintain 

a reasonably constant output level with 
inputs down to lOmV. With input 
impedance of 50kfl and output 
impedance of 3009, it can be patched 
into the circuit between the guitar and 
preamplifier, or used to replace the 
preamplifier entirely.

OFF

BOOST IN/OUT

Above is an actual size artwork for the front panel.

Parts List
1 NE571 Compander IC
1 Aluminium project box, 72 x 

107 X 51mm (or similar)
1 PCB, 42 X 58mm, code 84ga6
1 Scotchcal adhesive label, 67 x 

102mm
1 Single pole, single throw 

(SPST) foot operated switch
2 6.5mm jack sockets (mono)
2 9V batteries, Eveready 216 or 

equiv.
2 Battery connectors
4 Rubber feet for box
1 Battery holder (13 x 105mm 

scrap aluminium or similar)
Screws, nuts, hook-up wire
Capacitors
1 10gF/25VW electrolytic
4 10gF/10VW electrolytic
4 1 p.F/10VW electrolytic
1 0.12^F metallised polyester 

(greencap)
2 22pF ceramics

Resistors ('/¡W, 5%)
1 X 2.2MQ, 2 X 1 Mil, 4 X 33kQ,1 
X 2 2 k (1, 1 X 2 M if log 
potentiometer.

An introduction to

DIGITAL ELECTRONICS
You don’t need any 
previous knowledge of 
digital electronics — the 
book starts you right from 
scratch, and covers all the 
basic concepts you need.

Available from 
“Electronics Australia”, 
57 Regent St, 
Chippendale 2008.
PRICE $4.50 OR by 
mail order from 
“Electronics Australia”, 
PO Box 163, 
Chippendale 2008.
PRICE $5.40.

Here are the chapter headings:
1. Signals, circuits and logic
2. Basic logic elements
3. Logic circuit “families
4. Logic convention and laws
5. Logic design: theory
6. Logic design: practice
7. Numbers, data & codes
8. The flipflop family
9. Flipflops in registers

10. Flipflops in counters
11. Encoding and decoding

12. Basic readout devices
13. Multiplexing
14. Binary arithmetic
15. Arithmetic circuits
16. Timing & Control
17. Memory: RAMS
18. ROMs & PROMs
19. CCD’S & magnetic bubbles
20. D-to-A Converters
21. A-to-D Converters 
Glossary of terms, Index
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SERIES 5OÙQ
As designed by ETI d A,

INDIVIDUAL COMPONENTS TO MAKE UP A SUPERB HI-FI SYSTEM. DIRECT IMPORT AND A MORE^a. 
TECHNICALLY ORIENTED ORGANISATION BRING THESE PRODUCTS TO YOU AT LOWER PRICES THAN
OUR COMPETITORS. •-wvvch hhiccs I HAN

know what needs to go into every kit • Specially imported black anodised aluminium 
knobs • Again as with the power amp we are offering this kit A & T at a price which 
we do not believe there is a commercial unit available that sounds as good. Same 

delivery as the power amp.

PREAMPLIFIER Kit Price $289, P&P $12.00 
SPECIFICATIONS

EXTRA FEATURES OF OUR KITS 
POWER AMPLIFIER
KIT PRICE $319 P&P $12.00

Only $449
• 1% Metal Film Resistors are used where possible • Prewound Coils are supplied 
• Aluminium case as per the original article • All components are top quality • Over 
400 Kits now sold • We have built this unit and so know what needs to go into 
every kit • SUPER FINISH Front panel supplied with every kit at no extra cost to 
you. • We are so confident of this kit that we can now offer it 
assembled and tested so that people who do not have 
the time can appreciate the sound that this amplifier 
puts out. This is done on a per order basis delivery approx.
four weeks after placement.

kit price $289 p&p $12.00 A + T Only $449
• 1% Metal Film Resistors are supplied • 14 metres of Low Capacitance Shielded 
are supplied (a bit extra In case of mistakes) • English “Lorlin" Switches are sup
plied no substitutes as others supply • We have built and tested this unit and so

Frequency response:

Distortion:

High-level input: 15Hz-130kHz, +0, - 1 db Low-level input — conforms 
to RIAA equalisation, ±0.2dB

S/N noise:

1kHz <0.003% on all inputs (limit of resolution on measuring equipment 
due to noise limitation).
High-level input, master full, with respect to 300 mV input signal at full 
output (1.2V): >92 dB flat > 100 dB A-weighted.
MM input, master full, with respect to full output (1.2V) at 5 mV input, 50 
ohm source resistance connected: >86 dB flat >92 dB A-weighted.
MC input, master full, with respect to full output (1.2V) and 200 mV input 
signal: >71 dB flat >75 dB A-weighted.

On Special at $259
Normally $289

POWER AMPLIFIER On special this month

SPECIFICATIONS 150W RMS into 40hms
$299.00

Power output:
Frequency response:

100W RMS into 8 ohms ( ± 55 V supply).

Input sensitivity:
Hum:
Noise:
2nd harmonic distortion:

3rd harmonic distortion:

Total harmonic distortion: 
Intermodulation distortion. 
Stability:

8 Hz to 20 kHz, +0 0.4 dB 2.8-Hz to 65 kHz. + 0 - 3 dB. NOTE: These 
figures are determined solely by passive filters.
1V RMS for 100W output.

WOdB below full output (flat).
—116 dB below full output (flat, 20 kHz bandwidth).

<0.001%at 1 kHz(0.0007%on prototypes)at 100 Woutput usinga ±56 
V supply rated at 4 A continuous. <0.003% at 10 kHz and 100 W.
< 0.0003% for all frequencies less than 10 kHz and all powers below 
clipping.
Determined by 2nd harmonic distortion (see above).
■ 0.003% at 100 W. (50 Hz and 7 kHz mixed 4:1).
Unconditional

‘All parts available separately for both kits.

Please note that the "Superb Quality" Heatsink for the power amp was designed 
and developed by Rod Irving Electronics and is being supplied to other kit 
suppliers. This product cost S1,200 to develop so that your amplifier kit would 
have a professional finish as well as sound.

ON SPECIAL THIS MONTH $299.00
(NIX-1200 MICROPHONE/AUDIO MIXER THIRD OCTAVE GRAPHIC EQUALIZER

Noise:
20 kHz bandwidth 
Distortion:

Frequency Response 
Boost & Cut

SPECIFICATIONS E T I Dec. 1982
Bands: ------

NB - THIS ÜNIT 
IS BUILT AND 
TESTED NOT A 
KITSET

This unit features 12 microphone line inputs with pan. bass, treble, effect and 
fold back controls for each channel • LED peak indicators for each channel 
• 2 turntable inputs with cross-fade and individual output controls • master 
equaliser tor bass, midrange and treble • variable headphone output etc etc 
• complete with carrying case

NORMALLY 
$799

SPECIFICATIONS:
INPUTS
Level impedance Mie 46 db 1K
Line 22 db 16K X 12
Phono 52d0 50K STEREO x 2( 2mv) at 
1KHZ
Effect Return (Aux) 20dD 50K x 1
OUTPUTS

Head phone Stereo • 10 db 600(100 1K)
EQUALISATION
Channel
Bass <I5db
T rebie » 15db
Master
Bass «i2db
Treble »i0db
Middle * i2db

FADER & CONTROLLERS
12 channel fader Slide 60m m, LOG 25% 
2 Master fader Slide. 60m/m, LOG 15% 
12 FB Volume. 300. LIN
1 F B Master level 300. LIN
12 Effect Send. 300. LIN
1 Effect Return 300 LOG 15%
2 Phono 300 LOG 15%
1 Head Phone 300 LOG 15%
S N 58DB
FREQUENCY RESPONSE 20-20 KHz
TOTAL HARMONIC DISTORTION Less 
than 0 1%
METER 2 illuminated VU Meters Odt> = 
0 775V
PEAK INDICATOR 12 LED Peak Indicators
VOLTAGE 240 VAL50Hz
POWER CONSUMPTION 7 2 watts
DIMENSIONS 620 (W) x 386 (Dr x 108 (H) mm 
(supplied complete with carrying casei

SERIES 4000 
SPEAKERS
• 8 speakers with crossovers......

............................................... $499
• Speaker boxes (assembled 

with grill and speaker cutout) ...

28 Bands from 31.5 Hz to 16 kHz
< 0.008 mV, sliders at 0. gain at 0 ( -102 dB).

0.007% at 300 mV signal, sliders at 0. gain at 0;
max. 0.01 %, sliders at minimum
12 Hz-105 kHz, +0, -1 dB, all controls flat.
1 4 dB

Crossover kits
$299
$199

Complete kit of parts (speak
ers, crossovers, screws. inner-
band, boxes) $799
Assembled, tested, ready to 
be hooked up to your system ... 
...........................................  $849

1 unit
$189

2 units

$359

WE BELIEVE 
AND TESTED

THAT WE ARE NOW THE ONLY ONES___________ ______TO
FOR THOSE WHO HAVEN'T GOT TIME S849

SUPPLY COMPLETE SPEAKER KITS ASSEMBLED 
EX STOCK.

ADD ™ FINAL Xch™5™"'0" N°TES' ™ESE C0MPL"»ENT THE SERIES S000 AMP RANGE AND

ROD IRVING ELECTRONICS
425 High St..Northcote, Vic. 48-50 A'Beckett St., Melb., Vic. Please address tax exempt, school wholesale and dealer ennuirioc 
Phone (03)489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 RITRONICS WHOLESALE 9 es to.
Mki mum P & P $3B00X FrrnilTnm0’6 3070 V'C „ ' St f'°°r 425 H'9h St Nor,hcote 3070 (03) 489 7099 (03) 481 1923
Minimum h & h $o.00. Errors & omissions exceoted. Teiex AA 38897



ROD IRVING ELECTRONICS PRESENTS
"RITRON"

★LOW PRICE*HIGH QUALITY*12 MONTHS WARRANTY*

DUAL TRACE OSCILLOSCOPES
MODEL 
OS-645 
15KV 
45 MHz

ImV/div

* WIDE FREQUENCY BANDWIDTH (7OMHz-6dB)
★ OPTIMAL SENSITIVITY

All the steps of vertical deflection factors are multiplied 5 times for the 
highest sensitivity of 1 mV/div; lOMHz.

* DELAYED TRIGGERING SWEEP
Any point of the waveform is addressed as a triggering start. So. any 
waveforms can be substantially and brightly magnified, thanks to the 
5KV bright CRT.

EXTREMELY BRIGHT DISPLAY
The metal-back CRT (PDA) provides brightest trace display.
DELAY LINE dor BS-625)
Approximately 20 nsec before triggering point is displayed for real 
analysis of rise times.
SCALE ILLUMINATION
SINGLE SWEEP
A triggered sweep of a single waveform can be displayed.
TV-SYNC
TV composite signals can be easily synchronized.
MAGNIFIERS
Both vertical and sweep time are simply magnified to 5 times 
(ImV/div, 4Onsec/div).
X-Y, or X-Y-Z OPERATION
Simply by turning the SWEEP TIME/DIV knob to CH-B. this functions as a 
very high sensitivity X-Y oscilloscope (1 mV/div) with intensity 
modulation.
HF REJ
High frequency noises can be rejected for the stayble triggering by use 
of the low pass filter built in tne triggering circuit.

COMPLETE MODEL RANGE SPECIFICATION CHART: 
SIG TRIG

MODEL

620
615S

SCREEN 
150mm 
150mm 
95mm

SENS 
1mV 
5mV 
5mV

B’WIDTH
45MHz
20MHz
15MHz

T’BASE 
0 2uS 0
0 5uS 0 
0 5uS 0

5Sdiv
5Sdiv
5Sdiv

WITHOUT 
PBOBES 
$995.00 
$495.00 
$695.00

TAX 
EXEMPT 
$895.00 
$425.00 
$615.00

WITH 
PBOBES 
$1055 
$549.00 
$759.00

CAT

012110
012105
012100

COMMENTS

(70MHz-6dB)
(45MHz-6dB) 
AC-DC Operation

POINTS TO REMEMBER:
Ex Stock
12 Month Warranty
High Quality Components
Direct Import
Flat Face Internal Graticule Screen
On View at our 2 Stores
Our Eighth Year Of Business

CAR CO SLASHED!
ASF -

AS REVIEWED 
OCT ’82 

EA (p.26-28) 
ETI NOV ’82 (p.26)

CAT. X12O1O

NEW IMPROVED 
MODEL!

VOYAGER OPERATING FEATURES

Mail Order By 

BANKCARD

FULL 90 DAY 
WARRANTY

Jaycai

At $199 the Voyager Car Computer represented absolutely outstanding 
value for money No one else had such a low priced FULL FUNCTION 
car computer The Voyager is the only low-cost unit that will give you full 
consumption (the most important feature in a car computer) m both 
metric litres 100km AND good old MILES PER GALLON!
At $199 many, many hundreds have been sold NOW you can grab one 
absolutely complete for only $125 — a saving of 37% or $74'

The Voyager comes absolutely complete with all fitting hardware — even 
down to a roll of insulation tape1 Installation generally takes between 4 
and 6 hours depending on vehicle

Spare Flow Sensors: Jaycar will 
be supporting this product for 
many years to come. To avoid 
problems changing cars, why 
not buy a spare fuel flow 
sensor? They are about the onlv 
things that wear out

Cat. X12000
ONLY $29.50

ROD IRVING ELECTRONICS, 425 High St, Northcote, Vic; 48-50 A'Beckett St, Melb, Vic. Phone (03) 489 8866, (03) 489 8131. Mail Order Hotline (03) 481 1436.
Mail Orders to P.O. Box 235, Northcote 3070, Vic. Minimum P&P S3.00. Errors and omissions excepted.

Please address tax exempt, school, wholesale and dealer enquiries RITRONICS WHOLESALE, 1st Floor, 425 High St, Horthcote 3070, (03) 489 7099, (03) 481 1923, Telex AA38897.



Simple low-cost 
data recorder
Anyone contemplating the installation of a wind 
generator needs something more than casual 
observation in order to assess the suitability of a 
suggested site. The system described here 
provides a simple, low cost method of recording 
wind speeds, on an hourly basis, over long 
unattended periods.

by BARRY DANIEL & NEVILLE JONES*
‘Lecturer in mechanical engineering, University of Queensland.

This project provides a printed record 
of hourly-mean wind speeds over several 
weeks of unattended operation, at 
considerably less cost than currently 
available commercial equipment. It 
provides a record which is essential for 
those who are interested in selecting the 
best site for a wind-operated electric 

The complete data logger, 
comprising commercial 
anemometer and modified 
Casio printing calculator.

generator, and equally useful for those 
who are operating their own weather 
stations. It can also, more generally, be 
used for any purpose which requires a 
record to be kept of the number of times 
an event occcurs in each hour.

In two recent articles (Further 
Thoughts on Wind-powered Generators, 

EA April 1983 and May 1983) T.C. 
Thrum discussed the design and 
construction of a wind-powered electric 
generator. He emphasised the 
importance of carefully selecting the site, 
as the difference of a few kilometres per 
hour in wind speed can make a big 
difference in output power. In fact, the 
energy in the wind varies as the cube of 
its speed, so that double the wind speed 
produces eight times the available 
energy.

We therefore need to know as 
accurately as possible the wind speed 
patterns at a proposed site, not only to 
ensure that there will be enough energy 
available during the year but also so that 
we can assess the likely duration and 
frequency of the inevitable periods of 
calm, and make appropriate provision in 
the way of battery storage capacity.

A large number of commercial wind 
speed indicators (anemometers) are on 
the market. Most are of the cup type in 
which a rotor with cup shaped vanes, 
driven by the wind, is allowed to spin 
freely about a vertical axis. The shaft 
speed can then be measured by various 
means and calibrated in terms of wind 
speed. A simple, low-cost instrument of

Interior of the calculator, as modified. The additional board is at the bottom, 
with IC4 in the bottom left hand corner. IC1 is hidden.



this type was described by John Clarke 
(“Wind Speed Indicator”, EA October 
1981).

A continous record of the wind-speed 
as it varies over a prolonged period 
requires expensive equipment and 
provides far more information than we 
need. However, if we provide a counter 
to record the number of revolutions of 
the rotor, rather than its speed, then the 
difference between two consecutive 
readings will give the amount of wind 
which has passed the rotor, and therefore 
mean wind speed over the period 
between these readings. A convenient 
period is one hour; and a record of the 
hourly-mean wind-speeds over a long 
period gives a characteristic wind-pattern 

signature for a given site.
However, hourly readings 

(particularly at a remote site, and at 
night!) are seldom convenient to make, 
and some form of recorder is called for. 
There are a number of devices, 
manufactured in Switzerland, USA and 
Australia, on the market, but this project 
describes a low-cost approach, using a 
commercial printing pocket calculator 
which automatically prints the hourly- 
mean wind-speed values for several 
weeks of continuous unattended 
operation.

The calculator/a nemometer 
combination must satisfy the following 
requirements:
1. The calculator must possess at least 

one memory, to store the calibration 
factor.
2. It must be able to increment the 
display by the contents of memory each 
time a single key is operated.
3. It must contain a suitable internal 
oscillator to operate the printing and re
setting function at hourly intervals, 
within the closest possible limits.
4. It must use thermal printing, to avoid 
problems caused by drying-out of the ink 
roller over prolonged operation in dry 
weather.
5. The cup anemometer must close a 
switch at intervals of a given number of 
shaft rotations (not at every revolution) 
so that the time interval between switch 
closures at high wind speeds is never too 
short for the calculator to resolve.

In the event, we used a Casio HR-5 
printing calculator, coupled to a low-cost 
commercial cup anemometer available 
direct from the manufacturers, H.C. 
Stewart, Weatherworks, Ashburnham, 
Mass. U.S.A. 01430. This uses a simple 
worm and worm-wheel reduction to 
close a magnetically activated reed
switch every 1/60 mile (26.822 metres) of 
wind run.

On this basis a hypothetical situation 
of one closure in an hour (3600 seconds) 
represents a mean wind speed over the 
hour of 26.822/3600 = 0.00745 
metres/second. By entering this constant 
(00745) in the calculator at the beginning 
of the logging operation, and arranging 
to increment the display number by this 
amount on each contact closure, the 
average speed (in metres/sec) will be 
shown at the end of the hour.

For example, and rather more 
realistically, 360 closures in one hour 
(one every 10 seconds average) would 
indicate a mean speed of 2.682 
metres/sec., or 9.6km/h. At 3600 closures 
in one hour (average, one per second) it

Closeup of right hand corner showing calculator capacitor lifted to reveal 
3.5mm input plug. The socket for IC1 is on the left of the pillar.

Closeup from opposite side, showing IC4 in top right corner and variou 
interconnecting leads between the calculator and the auxiliary board.

ELECTRONICS Australia, August, 1984 73



Simple low-cost data recorder
would indicate 26.82 metres/sec., or 
96km/h.

The timing circuit
The various required functions of 

resetting, incrementing, printing, and 
clearing are performed by electronically 
shorting the various key switches of the 
multiplexed calculator keyboard. IC4, a 
dual 4-channel analog multi plexer 
(4529), contains eight CMOS switches. 
Some of these switches are connected 
across the “clear,” “ =,” “print” and “0” 
keys and are closed automatically in the 
correct sequence each hour.

In greater detail the switches actually 
used involve pins two, three, four, five, 
and nine as one group, and pins 10, 11, 
12, 13, and 14 as a second group, even 
though we do not use all these pins. Each 
of these groups is, in effect, a single pole, 
four position switch, pin nine being the 
moving arm in the first group and pin 10 
the moving arm in the second group.

Thus pin nine may be connected 
successively to pins two, three, four, or 
five according to a binary code fed to 
pins six and seven (eg, both low, both 
high, one high one low, etc). Similarly, 
pin 10 may be connected to 11,12, 13, or 
14 and, in fact, this group is instructed by 
the same code at pins six and seven.

Exact size patterns for the double sided 
board, both viewed from the copper side.

Thus the two groups can function in 
parallel, but further control is provided 
by pins one and 15. The first group (pin 
nine etc) will only function if pin one is 
high, and the second group (pin 10 etc) if 
pin 15 is high.

During each hourly monitoring 
period, pin seven is held high, connecting 
pin 10 to either pin 11 or pin 12 each 
time pin 15 goes high during this period. 
Pins 10 and 11/12 combination are 
connected across the “ = ” key of the 
calculator so that the “ = ” key is pressed 
every time pin 15 goes high. The 
100kQ-33kQ combination pulls pin 15 
high whenever the anemometer contact 
opens. As decribed below, at the end of 
the hour pin seven goes low thereby 
temporarily disabling the anemometer 
head switch during printing and reset.

A clock for the one hour time base is 
conveniently provided by using the 
calculator’s own 32.768kHz crystal 
oscillator. The oscillator output is 
divided by 59659 by IC1, giving a 
0.5493Hz (1.82 second) pulse into the 
binary counter IC3. As the voltage levels 
from the calculator clock are not 
standard, the 1MQ load resistor was 
found to be necessary to ensure adequate 
operation over a wide battery voltage 
range.

IC3 counts off the number of 1.82 
second periods from ICI and when a 
count of 1976 is achieved (ie, 3596 
seconds), the NAND gate 1C2 produces 
a low input to IC4 pin seven. On the next

Parts layout superimposed on the board 
pattern. Note that ICI uses a socket.

Details of the plastic block used to secure 
the ICI end of the board.

count (1977, or 1.82 seconds later) the 
least significant bit (LSB), pin nine, IC3 
enables the dual four channel data 
selector IC4 pin one, closing the internal 
switch between pins nine and two 
triggering a print operation.

On the next count (1978, 1.82 seconds 
later again) the print enable pulse from 
pin nine IC3 is removed and IC4 pin six 
goes high. This pre-selects two switches, 
the one between pins 10 and 13 and the 
one between nine and three. Initially, 
this latter switch remains inactive, 
lacking the necessary pulse on pin one. 
At the same time the output from ICI 
goes high for 0.91 seconds, turns on the 
BC557 transistor, and pulls IC4 pin 15 
high. This closes the 10/13 switch, across 
the calculator “0” key, so resetting the 
displayed count to zero.

When the output from ICI falls a 
count of 1979 results. The least 
significant bit now enables IC4 pin 1, 
closing the 9/3 switch. Pin 9, by reason of 
its connection to the calculator, is 
normally high so pin three goes high. 
This signal is fed back to IC2 pin 11, the 
clear input, which resets the count in IC3 
to zero, removing the “hour up” signal 
from IC2, and reactivating normal 
anemometer operation by setting IC4 pin 
seven high. The feedback signal path 
uses two diodes and a lOOkil resistor to 
correct for an unacceptably high (2 volt) 
low logic level which is normally present 
at IC4 pin three (generated by the 
calculator chip).

The one hour timing sequence may be 
started manually by pressing any key 
that is multiplexed to IC4 pin three (ie, 
C,1 2, 3, -, M-). The time between resets 
is 1979 x 1.82065 seconds or 3603 
seconds. The three second error is 
unavoidable with this circuit since the 
best resolution obtainable with the IC2/3 
combination is 4 x 1.82 or 7.28 seconds, 
so the choice is either 3 seconds slow or 
4.28 fast. This error does unfortunately 
accumulate to 1.2 minutes/day or 36 
minutes/month. For most applications 
this is of little significance.
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Parts List
1 Printed board, 91mm x 13mm, 
code
1 8-pin IC socket (low profile)
1 3.5mm panel socket (shorting 
type)
1 0.1 uF ceramic
1 82pF ceramic
1 1MQ, 1 100k0, 1 33kQ

Semiconductors
1 MM5369AA/N 17 stage divider
1 74C30 8 input NAND
1 4040 12 stage binary counter
1 4529 dual analog data selector
1 BC557 PNP transistor
2 1N914 diodes

Printing at greater or lesser time 
increments can be achieved by altering 
the wiring between IC’s 2 and 3 to 
trigger at a different count (eg, for 15 
minute records, use 492 (binary 
111101100), giving a 1.22 second error).

One further note. The circuit enables 
the “=” key when the head connector is 
open. While any key is held pressed all 
other keys become inoperative. 
Therefore if the head connector is 
disconnected (unplugged) the keyboard 
will be locked. To permit normal 
calculator functions to proceed, a 
conector with a normally closed contact 
was fitted, and is shown in the circuit.

The physical constraints on the board 

size have led to some compromises in the 
circuit design (eg, the three second per 
hour timing error) and the use of a 
double sided PC board. A single sided 
board could probably be used if one were 
prepared to replace the tracks on the 
component side with wire links.

Mounting the board within the 
calculator presented some difficulties, 
and the following method was used. IC1 
was mounted in a low profile IC socket 
which, with the IC removed, gave access 
to a screw hole at one end of the board. 
A small block of plastic was shaped as 
per the sketch and attached to the board 
by the screw. The block was a snug fit 
into the calculator case recess where it 
could be glued, although we didn’t 
bother to do so with the prototype.

The other end of the board was more 
difficult and resulted in a “Vero” pin 
being inserted firmly in the board, bent 
and trimmed to appropriate length, and 
soldered to the calculator PCB pads 
below. This then formed both a 
structural member and the positive 
supply connection to the diodes on the 
calculator PCB.

Electrical connections to the board 
were made by long individual insulated 
wires soldered to the appropriate IC pad 
under the board before mounting it in 
the calculator. After mounting, the wires 
were trimmed to length and soldered to 
the appropriate position on the 
calculator keyboard connector or other 
PC pads as appropriate.

Care needs to be taken to ensure that 
the wires sit flat against the calculator 
PC board as very little clearance exists 
between board and case once assembled. 
The clock signal was taken from the 
“C22” capacitior solder pad between the 
mounting screw and the crystal. The V- 
or “ground” connection was taken to the 
negative “ground plane” on the printer 
PCB.

Initialisation
(a) To initialise the calculator:
1. Enter scale factor (here 0.00745 when 
used as an anemometer data logger as 
described above).
2. Press + twice
3. Press C to reset hour counter
(b) Plug in anemometer head
(c) (Optional) Repeatedly press 0 until 
display clears zero (the head contact 
must be closed for this to register).

Final comments
1. The circuit will continue to operate 
down to a battery supply level of 4.0V.
2. The head switch must be shorted 
before the calculator can be used for 
manual calculations. This is done 
automatically by the connector socket 
shown.
3. Keys C, 1, 2, 3, - and M- all clear the 
hour counter within the calculator. 
These keys are active at all times, 
although they may not affect the display; 
therefore do not touch keyboard during 
operation as data logger! ©

FUNDAMENTALS OF SOLID STATE
Fundamentals of
SOLID STATE
AnMrotfMettoa te anti tne* appMcaiton«

JAMHESOM RÖWe

AN afCTPOfCS AUSTRALIA' HANCCOOK

Fundamentals of Solid State is in its second reprinting, showing how popular 
it has been. It provides a wealth of information on semiconductor theory and 
operation, delving much deeper than very elementary works, but without the 
maths and abstract theory which make many of the more specialised texts 
very heavy going. “Solid State” has also been widely acclaimed in colleges 
as recommended reading — but it’s not just for the student. It’s for anyone 
who wants to know just a little bit more about the operation of semiconductor 
devices.

HERE ARE THE CHAPTER HEARINGS
1. Atoms and Energy
2. Crystals and Conduction
3. The Effects of Impurities
4. The P-N Junction
5. The Junction Diode
6. Specialised Diodes
7. The Unijunction
8. Field-Effect Transistors
9. FET Applications

10. The Bipolar Transistor
11. Practical Bipolar Transistors
12. Linear Bipolar Applications
13. The Bipolar as a Switch
14. Thyristor Devices
15. Device Fabrication
16. Microcircuits or “IC’s”
17. Present and Future

Plus a Glossary of Terms and an Index

Available from “Electronics Australia”, 57 Regent St, Chippendale. 
PRICE: $4.50; OR by mail order from “Electronics Australia”, PO Box 163, 

Chippendale 2008. PRICE: $5.40.
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MASSIVE

SMOKE DETECTORS

SALE!!
PURCHASE

HUNDREDS OF APPLICATIONS
FROM ONLY 75«!!!!

Jaycar has bought the entire surplus stock of 
a coaxially mounted electric bell - as used in 
the Telecom ‘Gondola’ telephone! This unique 
bell is actually TWO bells - one mounted 
coaxially inside the other. The striker is 
mounted between the rims of the bells and is 
electromechanically driven. The unit runs on 
AC from about 17-48V.
The exciting part, however, is the price!! We 
purchased the bells FAR BELOW MANU
FACTURERS COST - so YOU REAP THE 
BENEFIT!!
Cat. LA-5270

START YOUR OWN CACOPHONY!!
1-9$1.50ea: 10-24 $1.25 ea: 
25-99 $1.00 ea: 100+ 75C ea

BACK!!
BARGAIN OF THE CENTURY

Once again we have made a scoop purchase of ionisation 
chamber type smoke detectors.
When we had this product before we sold many thousands 
at our ridiculously low prices. We sold out of course but 
NOW THEY’RE BACK!!
The smoke detector is completely self-contained, is round 
and measures a compact 115mm diameter and 40mm 
deep. Fixing screws and masonry plugs are provided 
along with 9V battery and very comprehensive instruction 
manual.
The "Smoke Sentry” once sold for $49 and frankly was a 
flop at that price. Despite the fact that every home should 
have at least one, people considered that their children 
and their own lives were not worth that amount.
But now you have NO EXCUSE! Once again Jaycar has 
made a MASSIVE SCOOP PURCHASE of SMOKE 
DETECTORS below importers COST! We pass the savings
on to you!
If you missed out before HURRY this 
disappointed!!
Cat. LA-5090

MICROBEE DUST COVER
This great new, clear cover will keep dust and grime and 
all the nasties off your MicroBee. Contacts on the keys 
will last much longer. Can be removed in a moment.
Antistatic treated to repel dust 
Cat XA-5575 $9.50

VOLTAGE REGULATORS
We have had a large demand to expand our range of Voltage 
Regulators. So here's two new ones in TO-220 flat plastic packs.

7809 Positive 9 volt 1A
Cat ZV-1509 $1.05 «a -10 ap 95« ea 

7824 Poafttre 24 volt 1A
Cat ZV-1524 $1.05 ea - 10 ap 95« ea

LM 1458N IC 
Dual Operational 

(Specs supplied upon request only) 
Cat ZV3753

NORMALLY $1.50
ft be

We have made a massive scoop purchase of this popular 
item. Normally $8.50 each

$19.95 w+
1-9PCS $17 95

AUGUST ONLY 50 C
10 or more 45« ear+

JEWELLER’S SCREWDRIVER 
SET BARGAIN!
A vinyl case containing 6 pieces of high quality plated 
Jewellers screwdrivers. AN ABSOLUTE MUST in every 
workshop.

GRAB ONE IN MAY AT A BARGAIN PRICE!
NORMALLY $3.95 - THIS MONTH $2.95
SAVE 25% - Cat. TH-2005

BREAKTHROUGH!

MASSIVE 
PRICE

Jaycar has made a sensational purchase of Belt 
Drive Turntables - BELOW Manufacturers Cost!!
Because of our buy we can pass them on to you at a
MASSIVE SAVING.
The Turntables are made in England by B.S.R. They 
are unmounted and suitable for Disco Consoles, 3-in- 
I’s etc. They are also ideal as replacements for 
existing 3-in-1 sets. (See specifications).
But there is an aspect that is really amazing! You 
can work the Turntable from 9-12V DC. This means 
that you can run the unit from a car or truck!! (The 
AA0292 model can of course run on 240V mains).
The Turntable features quality Belt Drive operation, 
lightweight Transcription type arm, Cueing facility 
and Stereo Ceramic cartridge with Diamond Stylus. 
The platter has calibration markings to check speed. 
A simple neon on 240V will "strobe" to the markings). 
Whilst the 33 & 45 rpm speed has been accurately 
set in the factory, you have the facility to make pitch 
adjustments underneath the turntable.
The DC Motor Drive (as used in the best turntables) 
is electronically controlled!!
Each unit comes with complete instructions.
Quantity limited! You will have to hurry to avoid 
disappointment.
SPECIFICATIONS:
★ Dimensions 330(W) x 285(D) x 60(H)mm overall
★ Platter diameter 280mm
★ 2 speed • 33 & 45 rpm (internally adjustable)
★ Pick-up arm counterbalanced type with cueing facility 
★ Pick-up ceramic (stereo) with diamond stylus
★ Turntable operation - auto stop, will return to rest 

automatically. Turntable chassis is sprung on all 
corners with transit screws & clips ★ Weight 1.5kg

\ ★ Output stereo RCA sockets underneath unit

$5.95 -
SAVE $2.55 ONLY

$8.95

"JET PHONE" ADAPTOR - NEW
- IDEAL FOR AIR TRAVELLERS!!

How many times do you travel by air? If you are a regular 
traveller in economy, you will be undoubtedly familiar with 
the plastic 'pneumatic' type of stereo headphones. Well, we 
think that they are hopeless!!
They are uncomfortable (in our opinion) and unless you get a 
good fit, the sound quality is poor. Wouldn't it be nice to be 
able to use your OWN high Quality headphones in flight?

NOW YOU CAN!!
The Jaycar AA-2040 JET PHONE ADAPTOR plugs into the 
two air sockets on the armrest. You then plug your headphones 
into the adaptor for comfortable Hi Fi sound!!

BRILLIANT AND INEXPENSIVE!!

ELECTRONIC BELT DRIVE 
TURNTABLE BSR Quality

Check the price! cat aa 0290 
(Requires 9-12V DC @ 500mA)

ONLY $29.95
240V version ■ (includes 12V 500mA adaptor)

Cat. AA-0292 ONLY $39.95 
(Due to the weight of the unit post and packing is $5 NOT 
$4.50).
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"SPARKRIGHT" DISCONTINUED KITS
772002

IMPORTED FROM THE U.K.

The ultimate system - reactive discharge, contactless or 

contact triggered, auxiliary backup circuit, clip to coil 
fitting, four connections only and will fit over 500 cars. 
The kit to improve your car.

Cat KJ-8652......................  $115.00

PHOTON TORPEDO Great game for the kids, or 
kids at heart!
Cat KA-1370

WAS $29.50 NOW $19.50
SAVE $10.00 +

CUDLIPP CRICKET A great fun kit Hide it in a 
room and when there is a noise, it chirps. If it’s quiet, Cudlipp 
is quiet.
Cat KA-1406

WAS $12.50 NOW $7.50 
SAVE $5.00

■ DIGITAL STORAGE
MH! CRO ADAPTOR

Cal KA-1408

’■1 WAS $110 NOW $85 
SAVE $25.00

Limited Quantities
LOW FUEL WARNING You’ll never run out of 
petrol with this kit fitted to your vehicle.
Cat KA-1090

WAS $15.00 NOW $10.00
SAVE $5.00

SOUND BENDER If you want to sound like Darth 
Vader or his mates, you can with this kit.
Cat KE-4036

WAS $27.75 NOW $19.75
SAVE $8.00 ★

LOW OHMS METER
Measures low resistance, e.g. speakers and is suitable for 
measuring low resistors.
Cat KE-4560

WAS $29.50 NOW $22.50
SAVE $7.00

200«^

CAP^Ce

P/IW44F4 PRINTER 
INTERFACE

Ref: ETI October 1983

Allows you to connect your Microbee to a printer having 
“Parallel" or “Centronics" input. Kit includes R/angle 

DB15 plug.

Cat KE-4671 ........................ $15.00
Centronics plag to saft Cat P P-0890 $14.95

V/SA

VIA YOUR
PHONE

irs Night: 8.30 pm (Not Concord) 
SHOP HOURS SYDNEY
Mon - Fri: 8.30 am ■ 5 30 pm

CHARGES
- $1.50

S3.2O 
$4.50 
$6.50 
$8.00

S10.00
)AD FREIGHT 
IN AUSTRALIA

/ $12.00

OP HOURS
-ORD. CONCORD &

UanHcord I

VIDEO MODULATOR
Ref: ETI 760 October 1981

High stability (low drift) unit designed to give good RF 

drive to colour TV’s. A must if you’re using your colour TV 

with a computer.

Cat KB-4554 ..................................................................... $17.95

PREAMPLIFIER
Ref: ETI 471 June 1979

The heart of the ETI4000 system. High performance 
stereo unit with 4 inputs, filters, mute, loudness, stereo 

mono and tape monitor switches; bass, treble, volume 

and balance controls.

Cat KE-4022 .......................  $47.90

LOUDSPEAKER 
PROTECTOR

Ref. ETI 494 October 1982

Single channel unit powered by the signal to your 

speakers. Prevent damage to your expensive speakers.

Cat KE-4023 .......................  $18.50

4 GRAPHIC 
EQUALISER 2010

MK HA
k 10 band equaliser, rack mounted for your Hi Fi system. 
Improves the sound of your system in relation to room 
acoustics. See the Jaycar catalogue for more detailed 

description of this unit.

Cat KJ-6535 ................................................................... $139.00

GUITAR BOOSTER
Ref: EA June 1982

Inexpensive preamplifierenables you to use your guitar 
with your own home Hi Fi system. Complete kit supplied 

and it runs on a safe 9V battery.

Cat KA 1450 ......................................................................$17.50

FLUORESCENT 
LAMP STARTER

Ref: EA October 1982

This kit replaces the starter in your fluoro lamp. Elimi

nates flicker and improves lamp life. Does not include 

starter case.

Cal KA-1480........................................................................ $5.00

WIDEBAND AM
TUNER J

Ref: EA Dec/Jan 1982/1983

The Playmaster AM Tuner is a true broad bandwidth 

superhet design kit Excellent performance plus Jaycar's 

usual excellence in kit presentation.

Cat KA-1498 ................................................................. $249.00

ALIGNMENT KIT 
FOR ABOVE TUNER

Ref: EA February 1983

This simple module generates 2 spot frequencies (600 
Hz and 1300kHz) and buffers your multimeter. Enables 
you to align the Playmaster AM tuner.

Cat KA-1515 FREE WITH ABOVE KIT .. $7.95

SUBWOOFER AMP
Ref: EA July 1982

100W rms drive capability coupled with low-pass filter 
and MOSFET technology. Amp will take line level (1V) or 

can be connected directly to sub-woofer speaker.

Cat KA-1452 .......................................... $79.00
"VOX RELAY"

Ref: EA April 1982

This voice operated relay (VOX) can be used to turn on 
tape recorders or transmitters and of course turn them 

off. Use with high or low impedance microphone or high 

level line input.

Cal KA-1432 .................................................................... $14.5Q -
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by BRYAN MAHER

OP AMPS
Explained Part6

Operational amplifiers can perform many 
mathematical functions such as addition, 
subtraction and integration. That is the reason 
they are called “operational amplifiers”.

In the beginning electronic amplifiers 
did nice respectable things like 
amplifying music, distortion and other 
errors. Then came negative feedback, 
together with high open loop gain; 
distortion and errors were impolitely 
shoved way into the background. 
Operational amplifiers were born.

Astute workers in this new and fertile 
field quickly observed that the “virtual 
earth” concept (which we now know so 
well), together with Ri, formed a 
beautiful isolation mechanism, isolating 

the integrated amplifier from the outside 
world. Also, as almost no voltage exists 
at X, Fig. 1, the thing appears to be 
current operated, because current is 
about all that’s left. So why can’t we add 
a second current to X via a second Ri? In 
truth we can, as Fig. 2 shows.

Addition
V(inl) causes some current il to flow 

down Ril to the virtual earth at X. 
Because there is almost no voltage at X, 
V(inl) is entirely a voltage drop across 
Ril. So:

il = V(inl)/Ril
Similarly V(in2) produces current i2 

down Ri2 to the virtual earth and:
i2 = V(in2)/Ri2
Both currents now combine (add 

together) to flow via Rf to the output 
point Y, simply because there is nowhere 
else for them to go. As the voltage at X is 
almost zero, and the voltage at Y is the 
output voltage V(out) provided by the 
amplifier, equilibrium demands that 
V(out) is the same as the voltage drop 

across Rf. But this is simply equal to 
-(il + i2). Rf (remember that the 
amplifier is phase reversing). So the result 
is:

V(out) = -(il + ¡2). Rf
V«=-(^+Y!!iA.Rf 

KU K1Z
This gives us a value for the output for 

any values of Ri 1, Ri2 and Rf. If we wish 
we could choose to make Ril = Ri2. 
Then our equation for output voltage 
simplifies to:
W = - » + ». Rf 

Ri Ri
Rf

V(out) = (---- —-) (V(inl) + V(in2))
Ri

So we have a circuit capable of 
addition of voltages. This addition is a 
continuous analog function, very 
different from the method used by digital 
computers or calculators. The voltages 
we have added, V(inl) and V(in2), can be 
any values (within the limits of the 
amplifier rail voltages). And they may be 
constants, or pulses, or sinewaves, or any 
waveforms, same or mixed.

Mixing
Before we had op amps we always had 

some trouble mixing signals, the 
commonest problem being with

Fig. 2: basic addition circuit. V(out) is the sum of the two inputs, each weighted by 
the conductance of their respective Ri's.

Fig. 3: without op amps, mixing signals could lead to unwanted 
backfeed from source 1 to source 2, perhaps causing damage 
(eg, if source 1 was a high voltage).
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microphone mixers. The block diagram 
Fig. 3 shows that if two signals (1) and (2) 
are joined at a junction then there is 
always the possibility of backfeed of 
signal (1) to source (2), which could be 
harmful if signal (1) was a high voltage.

Here is the big advantage of op amps 
used as adders: when that junction is the 
virtual earth point X of an op amp, 
almost no voltage exists at X and there is 
no possibility of backfeed of signal V(inl) 
back to the source of V(in2). This 
safeguard still applies even if one input is 
much larger than the other. There is no 
reason why we should stop at two signals 
being added. We can add any number of 
inputs, simply by providing as many Ri’s 
as we have inputs. All the Ri’s can be 
equal, or different, as we choose.

Multiple sum
The general gain expression for any 

number J of inputs, each with its own Ri 
is:

V(out) = -Rf(^^ 
Rii

V(in.2)
Ri2

V(in.J) 
RiJ

Fig. 4 shows an application where the 
output is required to be the sum of eight 
input voltages. Each input, 

A,B,C,D,E,F,G,X, is applied through 
equal value Ri’s, each Ri consisting of a 
lOkfi resistor plus a Ikfi trimpot. Input 
calibration consists of setting all Ri’s to 
precisely the same value.

By using a switch in the feedback loop 
two values of gain are provided, with Rf 
= lOkQ + 1.5kfi or Rf = (10kQ + 
1.5k9 + lOOkQ -I- 5kQ adj). Thus gain is 
approximately one or 10 from any input 
to output. This circuit was designed to 
read on a digital voltmeter the sum of the 
eight input voltages. The 12100 resistor 
from LM3O8 AH pin 3 to ground is the 
parallel resultant of all Ri’s and Rf and is 
inserted to reduce drift by compensating 
for input current. The lOOkQ resistor to 
pin 3 provides a very small DC voltage to 
compensate for the LM308AH input 
offset voltage.

Power rails are ± 16.5 volts provided 
by two groups of three zeners (each 5.5 
volts). This makes use of the fact that 5.5 
volts is the most stable zener voltage.

Subtraction
Any differential operational amplifier 

provides an output equal to the 
difference of two inputs:

V(out) = (gain) (V(inl) -V(in2)
This is in fact a subtraction circuit.
But this month let us look at 

subtraction from another viewpoint. We 

have consistently believed that always 
the input voltages to any amplifier must 
be less than the supply rail voltages. 
Now readers (both of you), sit down in a 
chair as your author (dear chap) is about 
to speak apparent heresy! You are to be 
shown an example where op amps 
operating on ± 15 volt rails can measure 
a voltage drop in a circuit up at 140 
volts!

Now that we have learned to add two 
voltages, we could always put one 
voltage through a phase reversal before 
addition. The result would be a 
subtraction, wouldn’t it?

In a certain design for a +120 volt 
10-amp regulated power supply, the 
designer wanted a sampling resistor R(s) 
= 0.1 ohms to be placed in series with 
the load current to produce a voltage 
drop up to one volt, at full current, for 
control purposes. Because of other 
complications, R(s) could not be placed 
down in the zero line, so had to be up in 
the 140 volt line. Now a differential 
amplifier sensing the 1.0 volt drop across 
R(s) would be subjected to a common 
mode voltage of 140 volts and must 
therefore operate on rails of 150 volts or 
more.

Such a prospect, though possible, 
would be expensive and awkward. 
Therefore the simple, wholly likeable
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OP AMPS 
Explained
circuit Fig. 5 was devised using op amps 
operating on ±15 volt rails with 
grounded zero rail. It is a subtraction 
circuit, which looks at first glance to be 
an addition circuit. Now (herewith the 
“heresy”) using the full implications of 
the virtual earth at X and Y, we make 
Ril and Ri3 large value (140kQ) and 
without turning a hair, connect them to 

the 140 volt circuit!
The circuit is not magic; it works by 

the same rules of electronics we have 
used all along. It only looks different!

Fractional “gain”
Rfl —10

The gain from A to D is - 1-^-) = yyy

This is - .0714, which can hardly be 
called a gain! It looks more like a loss! 
But, closing our eyes and ears to derisive 
laughter from bystanders, let us agree to 
call it a “fractional gain”.
The gain from D to Z is

_ (Rf2) = ~140
Ri2 10

Thus gain from (A to Z) 
= gain (A to D) (D to Z)

-10 t-140
140 10

+ 1

From B to Z the gain is clearly
■ 71 140kgam (B >o Z) - -1^1 = -

gain (B to Z) = - 1

The output voltage is
V(out) = (+ 1)(V(A)) + (- 1)(V(B))
V(out) = V(A) -V(B)
A subtraction has been performed, 

giving an output which is simply the

Fig. 5: high voltage subtraction circuit. The circuit allows low voltage op amps working on ±15V rails to do the job but accurate components are essential.

ADDITION STAGE PHASE REVERSING STAGE
Fig. 6a: basic level shifter circuit. The first stage is an adder which adds the adjustable input V(in1) to V(in2). The phase change 
in the adder is cancelled by the second stage which has a gain of -1.
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ACTIVE 
ELECTRONICS
289 LATROBE STREET, MELBOURNE 3000 PH. 602 3499

9am-5.30pm MON-THURS 9am-8.30pm FRIDAYS 9am-12noon SATURDAY

&NOW OPEN
I THE LARGEST RANGE

OF COMPONENTS IN THE CITY
E.T.I.- E.T. & T.E. ELECTRONICS KITS.

COMPUTERS-DISC DRIVES-POWER SUPPLIES 
-MONITORS - CRO’S-MULTIMETERS-TEST CLIPS 

LOGIC PROBES-INSTRUMENT CASES-TRANSFORMERS 
-SOLDERING IRONS-TOOLS-CAPACITORS-RESISTORS 

-CONNECTORS-BREADBOARDS-VERO BOARD-PCB ARTWORK 
-ALARM SYSTEMS AND COMPONENTS- SPEAKERS 
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LES

AND MORE/IN AN ELECTRONIC STORE

MAIL ORDER & SHOP SALES

ALL ACTIVE 
LOW PRICES 

INCLUDE SALES TAX

SEND FOR A NEW 
PRODUCT CATALOGUE 
ACTIVE ELECTRONICS 

70c EACH

RING 602 3499 
3 LINE ROTARY NUMBER 

& 671137 
DIRECT MAIL ORDER 

HOT LINE
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OP AMPS 
Explained
voltage drop across R(s). We did it using 
summing op amps, but one input has one 
more reversal than the other. Despite the 
high voltage present at both A and B, 
our op amps are working from ± 15 volt 
rails. Notice that the scheme works only 
because both voltage V(A) and V(B) are 
simultaneously present, their balancing 
act being used to good effect to keep the 
current through Rf2 small.

High voltage protection
If for any reason one input voltage 

should be absent then the other alone 
would be an over-voltage input. This 
would immediately drive the output to 
saturation, to either + 15 volts or - 15 
volts. We now become aware of an 
essential aspect of op amps.

The virtual earth is a result of dynamic 
equilibrium wrought by the feedback 
action of a linear amplifier. An amplifier 
in saturation is not linear, therefore in 
saturation no virtual earth exists.

So hold it Brethren! If suddenly no 
virtual earth existed at Y for any reason 
(say Ri2 were to fail) what voltage would 
exist at Y? Would you believe 139 volts! 
Now you see why the pair of diodes are 
connected back-to-back from Y to 
ground and also from X to ground. They 
are high voltage protection against such 
an accident and also against imbalance 
during switch-on surges. Note that for 
the same reason, each integrated circuit 
pin 3 input must be connected directly to 
ground.

Level shifting
The ability to take any voltage signal 

and accurately shift its zero line up or 
down is an important example of linear 
addition or subtraction. Variously 
known by alternative names “zero 
shifting” or “level translation”, this 
practice is essential in many scientific 
and industrial processes.

It consists simply of an operational 
adder circuit having two inputs, one the 
signal to be “shifted” and the other a 
calibrated accurate DC voltage as in Fig.
6. Phase change in the adder is necessary 
and may be cancelled by a second stage 
having gain of — 1. Linear electronics 
has many uses for such a process, one 
being “signal discrimination”.

Level discrimination
A common industrial problem 

illustrated in Fig. 7 is the requirement to 
produce a logic signal every time a linear 
voltage waveform exceeds some

Fig. 6b: input and output waveforms for Fig. 6a

Fig. 7: this diagram illustrates a common industrial problem. We want to produce a logic 
signal every time a linear voltage waveform exceeds some nominated value (the 
discriminator level). Fig. 8 shows how it is done.

LOGIC SIGNAL

nominated value, either in the positive or 
the negative direction or both. Fig. 8 
shows a suitable circuit with light 
emitting diode outputs. LED 1 is 
illuminated whenever the input signal 
exceeds + 320 millivolts while LED 2 is 
illuminated whenever the input signal 
exceeds -320 millivolts.

Individual lOkQ potentiometers set 
these two discriminator levels, which 
may be the same absolute value or 
different. The circuit portion driving 
LED 1 is almost identical to the portion 
driving LED 2 except for necessary 
polarity changes in the lOkQ 
potentiometer supply and the phasing of 
the output transistors.

Circuit action
Each half of the circuit consists of 

three sections. First, we have QI, an 
LM301AH unity gain adder which adds 
the input to an accurate -320mV DC 

level selected by the 1 Okfi potentiometer. 
The output is the phase reversed image 
of the input shown as (c) in the timing 
diagram Fig. 9. This inverted shifted 
signal (c) is positive at all times except 
when the original input exceeds 
+ 320mV.

Signal (c) is then fed through a current 
limiting lOkQ resistor to pin (2-) of Q2, 
a second LM301AH operating “open 
loop” ie, without any negative feedback 
at all. Under this condition Q2 is not an 
operational amplifier but is simply acting 
as a very high gain amplifier which 
switches to the +15V rail level 
whenever the voltage applied to pin 2 is 
the slightest amount negative. 
Conversely, whenever the input is the 
slightest amount positive, the amplifier 
switches to the negative 15V rail.

From the output at pin 6 of this 
second stage a very small amount of 
positive feedback is provided by the

82 ELECTRONICS Australia, August, 1984



Listen in to The Action with Tandy

Realistic® dx-400. A magnificent receiver that 
truly is "your ear to the world". Tune to 
international Longwave, Ham and CB operators 
on Shortwave, Marine Single Side Band (SSB) and 
local/distant AM/FM stations. Fully portable unit 
features the very latest in electronics — 
microprocessor controlled circuitry and a Phase 
Locked Loop (PLL) synthesized circuit.
Three methods of tuning! Fast direct entry 
pushbutton or remote Auto-Scan or manual 
tuning in 1-3 kHz steps on AM/SSB/CW, 50 or 100 
kHz steps on FM. Wide/narrow selectivity and Fine 
Tune for optimum reception. Six AM and six FM 
memory presets for one button selection of your 
favourite stations.
Lighted LCD frequency display and signal strength 
meter. Sleep switch provides automatic shut-off 
after 10 to 90 minutes. With separate tone and 
volume controls, antenna trimmer and three-step 
RF gain control. Built-in speaker. Jacks for external 
speaker, external antenna and headphones. Tele
scopic antenna. 240 vac or six "C" batteries (not 
included). Memory Presets require two "AA” bat
teries as backup. Measures 15.2 x 32 x 8.9cm. 20-207

Realistic PRO-30. The ultimate in hand held scan
ners! A full featured, microprocessor controlled 
unit with extended frequency coverage—all com
pact enough to carry with you wherever you go!
Features direct pushbutton tuning to over 23,600 
frequencies! Or have continuous scan of up to 16 
of your favourite channels. Search mode scans 
selected frequencies for new or unpublicised 
channels, search and Scan in two speeds. Two 
second Scan Delay lets you hear replies. Program
mable Lockout mode temporarily by-passes 
unwanted channels.
Big LCD shows channel status as well as channels 
and frequencies being scanned, monitored or 
programmed. Priority function monitors your 
favourite frequency while you listen to others. 
With Squelch control, flexible antenna, jacks for 
external antenna and earphones. Requires six 
"AA" batteries or AC or DC adapter.
No crystals to buy! Covers 68-88 MHz VHF-Low and 
144-148 MHz Ham, 108-136 MHz AM Aircraft, 
138-144 MHZ COVt., 148-174 MHZ VHF-HI, 380-450 
MHZ Govt, and Ham, 450-470 MHZ UHF-LO, 470-512 
MHZ UHF-Hi. 20-9131

The Leaders in Technology and value)
Tandy Australia Limited inc. in N.S.W.

Available at Your Nearest Tandy Store or Participating Dealer
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welcome nere

Use our 24 hour Bankcard 
facility - Phone (03) 435 0865

DID YOU KNOW
A sample of every Kitronics Kit is built and 
tested by us to ensure that it will function 
correctly and is complete right down to the 

last nut, screw and washer.

YOUR GUARANTEE
14 days no hassle full purchase price refund 
on complete kit, provided it is returned 
properly packaged with all components in as 
purchased condition.

AUSTRALIAN MADE 
TRANSFORMER 
SCOOP!

I AMAZING 
VALUE!

I Only $5.15 
or 10 up

I mixed 
$4.65

I Split bobbin construction for effective
■ reduction of mains spikes.

I
 -A» Single voltage winding means you get the 

w right transformer for every application.
You also get greater efficiency & much 

■ higher current rating at low voltages than 
imported multitap types.

- TYPE 15V A/* ‘SpecifyI PRIMARY 240V 50 Hz
Secondary
Voltage (V)

Secondary
Current (I)

• Centre tapped versions of
above transformers 
available.

ONLY $5.25
or 10 up mixed $4.69

5 6 8 10 12 16 18
3 2.5 1.9 1.5 1.3 .9 .8

ASSISTED IGNITION

Nowhere else do 
you get features like 
these!!

Predrilled Heatsink & Lid
Universal p.c.b. suits both 
Feb & Dec '83 versions.

All components to make 
either version included in 
kit.

Diecast box.
Kit to suit Feb.'83 version only is 
available at $30.50

KITRONICS
PCB Price Kit Title Date Kit Price

79TI11 $3.10 Trans Assist Ignition Feb83 $30 50
79/83 Uni. 3.60 Dec83 32 50
80RM 12 2.50 Cylon Voice Simulator Jan81 18 95
81 DC2 2.50 Le Gong doorbell Mar81 13 95
81 Ml 11 2.50 Metronome Jan82 16 95
82AO3A/B 6.35 Function Generator Apr82 85 00

I 82AO 3C 2.40 " DFM Adapt Jun84 9 95
82 VX4 3.00 VOX Apr82 1295
82 IV5 4.60 12-240V 40 Watt Inverter May82 55 00
82 IV6 7.30 12-240V 300 Watt " Jun82 195 00
82 PC8 1.30 Flourescent Starter Oct82 4 50
82 AL 11 3.10 Super Siren Nov82 21 95
83 MS 4 2.90 Stereo Simulator (Short form; Apr83 10 95
83 MS 4 2.90 " (Self contained) Apr83 17 95
83 PC3A 2.35 Touch Lamp Dimmer Apr83 19 50
83 PC3B 2.35 Remote Extension Apr83 7 95
83 PC8 2.35 Touch Lamp Timer Aug83 1995
83RC12A/B 4.05 Infra Red Remote Control Jan84 22 50
83 PS5 4.75 50V/5A Power supply Jun83 139 00
83 PS7 2.10 ± 12 volt option Jul83 9 95
83 TT8 2.00 Transistor Tester Sep83 1395
84 MC 5 2.85 Motorcycle intercom Feb84 39 50
84 AU 1 2.25 Ignition Killer FeD84 11 95
84 AN3A 3.05 Wobbulator Mar84 24.95
84 AN3B 3.05 Sound Level Meter Mar84 36 95
84 SP3 4.30 VCR Sound Processor Apr84 52.00
84 B4 4.20 LCR Bridge Apr84 POA

TERRIFIC VALUE

$32.50
VCR SOUND 
PROCESSOR
• Now add simulated stereo 
to your VCR. The EA kit 
effectively reduces tape hiss 
and has a 5 band graphic 
equaliser so you can tailor 
your own sound.
• Your choice of knob 
colours.
Was $37 Now $52

PRINTED CIRCUIT BOARDS
• Kitronics PCB's represent superb value - 
check these features against your usual 
source:
• We use only the best material for pcb's - 
'phenolic' & 'composite' have inferior perfor
mance characteristics. Tinned & drilled.
• Low prices - you pay less including postage 
than others charge over the counter.
• All boards ex stock (at time of publication).

TOUCH LAMP DIMMER

ONLY '

$19.

TT

On/off & dim at a touch.

Excellent EMI supression.

Professional HPM front panel ASY

POSTAGE RATES - PCB s FREE
300 Watt Inverter .... 
All else - Order value

0 - $40 ....
$40 up ....

. $10.00 
Postage 
... $2.00 
... $3.00

'IT WON'T WORK?' If you can't get your kit to work, phone us for assistance. 
IN A HURRY? Use our safe, fast Bankcard phone order service.

MAIL ORDER:
P.O. Box 126, Epping, Vic. 3076.
24 hour Bankcard orders phone: 
(03) 435 0865. Minimum Bankcard 
order $10.00 No minimum mail order.

KITRONICS
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Fig. 8: double-sided level discriminator circuit. The two 10kQ trimpots set the two discriminator levels which may be the same absolute value or different.

OP AMPS
Explained
voltage divider (10k: 100) and fed back to 
pin 3, the positive input terminal. This 
gives the open loop stage an electrical 
“hysteresis”, preventing indecisive action 
in the event of noise or inputs very close 
to zero. The second stage constitutes a 
high gain Schmitt trigger circuit. Its 
output is always either +15 volts or 
— 15 volts. No other is possible, as 
shown in the timing diagram Fig. 9.

The Schmitt trigger stage output is fed 
via a 10kQ resistor to the base of Q3, a 
2N3643 NPN transistor which has the 
output LED in its collector load. A 
positive output from the Schmitt turns 
this transistor on, illuminating the LED. 
On the other hand, the negative swing 
from the Schmitt output is safely 
shunted to ground by the diode at the 
base of Q3 and the LED remains off.

Thus LED 1 or LED 2 is illuminated 

whenever the input signal exceeds plus 
or minus 320 millivolts as the design 
required. Any other discrimination 
voltage (within the available range) could 
be selected simply by accurate 
adjustment of the lOkfl potentiometers 
providing the DC constants.

Tests on the accompanying printed 
board show that discrimination 
resolution and repeatability is better than 
1.0 millivolt on a noise free signal.

In this one circuit we have used a 
variety of electronic ideas: linear 
operational adders, non-linear analog 
amplifiers, Schmitt triggers, positive 
feedback, and negative feedback. Most 
importantly, our continuous linear 
voltage input signal finally produced the 
required logic signal output.

Integration
Now don’t go and hide under the bed 

at the mention of this mathematical 
term. Later, in a future episode, we will 
treat other interesting maths operations 
like multiplication, division, and even 
differential equation solving, or log 
functions. There seems no end to what 
we can do using our beautiful op amps!
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Actual-size PC artwork for Fig. 8 (top of double
sided board)

time

Fig. 10: typical input voltages (Vin), with the area 
under the curve depicted as V(out). The area under 
the V(in) curve is found by integration.

OP AMPS
Explained

Integration is a “smoothing” function 
which is not hard to understand. 
Mathematically, it was invented by 
Archimedes about 300BC. Very sadly he 
was killed by invading Roman soldiers 
while working out a maths problem in 
the sand on a beach. The Roman general 
wept when he saw whom his men had 
killed. Archimedes used integration to 
find the area under a curve by the limit 
of a summing process.

Given a voltage V(in) as a function of 
time, we often find it useful to be able to 
produce another voltage V(out) which is 
proportional to the area under the curve 
depicting V(in). Fig. 10 shows some 
common examples.

How do we produce such V(out)? 
Easy! We use the properties of a 
capacitor, which can be charged by a 
current. The voltage on the capacitor 
represents some sort of product of the 
charging current and the time it flows. 
Let us look at the simplest case first. 
Everybody knows that if we push a 
steady current into a capacitor, the 
charge on it will rise steadily, obeying the 
simple equation:

q = it
where q is the charge in coulombs, i is 
the current in amps and t is the time in 
seconds. Then we dimly recall from our 
school days something about charge and

Fig. 11: although commonly called an integrator, 
this circuit really is not. As explained in the text, 
constant V(in) will not produce a constant current 
into the capacitor.

voltage on a capacitor to the tune of:
q = eV

where c is the capacitance in Farads and 
V the voltage in volts.

Putting those two together we have: 
eV = it

for a constant current i.
Now how can we arrange for a 

constant current to flow into a 
capacitor? Fig. 11 shows an attempt 
that will not work. As current flows via 
R into C, at first all the voltage V(in) is 
anplied across R, and a current begins to 
flow. Almost immediately the charge 
deposited in the capacitor develops a 
voltage (V = q/c) in it, so now some 
voltage is across C and the remainder of 
V(in) is across R. Less voltage across R 
means less current through it.

Lo and behold! Our current reduces, 
and as q and V(out) build up, less and less 
current flows into C. This circuit will not 
produce a constant current into C!

Observe that the problem stems from 
the voltage building up at that junction 
of R and C. If we could prevent that 
happening, the constant voltage V(in) 
would truly produce a constant current 
into the capacitor, as all of V(in) would
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Fig. 12: a true integrator. This circuit does produce a constant current into C when V(in) is 
constant because of the virtual earth at X. V(out) is proportional to (minus) the area under the 
waveform V(in).

Rf2 — lOkii

-w-

PHASE REVERSING STAGE

is 10ms. Many other values could be chosen to 
give different time constants.

be exerted across R. And we all know 
what a constant voltage across a 
constant resistance means, don’t we? A 
constant current of course; by that most 
fundamental of formulas: i = V/R

So how do we arrange a circuit where 
current can flow into a junction without 
any voltage build-up? Yes, of course, we 
need a virtual earth at that junction!

Fig. 12 shows the solution to our 
problem. Our beloved virtual earth at X 
will ensure almost no voltage there, so at 
all times the constant voltage V(in) is 
wholly applied across Ri: a constant 
current i through Ri is achieved! 
Whoopee! And because the integrated 
amplifier will be chosen such that the 
amplifier’s input current is very very 
small, we can safely say that constant 
current i is flowing into capacitor C, 
simply because there is nowhere else for 
it to go. And of course that constant 
current i will produce a steady increasing 
voltage across the capacitor.

But no voltage at X and a steadily 
increasing voltage across the capacitor 
can only mean one thing: the other side 
of the capacitor must be going down in 
voltage. This is consistent with the fact 

that the integrated amplifier is phase 
reversing.

Alright! We have produced a negative 
or inverted version of our desired 
waveform. No hassle! Op amps are so 
easy that we just add a simple 
operational amplifier with gain (-1) to 
put things right. Fig. 13 shows the 
finished product. We have produced a 
linear integrator. Furthermore our 
circuit is actually capable of performing 
the mathematical operation 
“integration” upon any input voltage 
V(in) we care to apply. (Proof of that last 
statement we will not go into as it 
requires a little calculus.)

Volts per second
But there may be a few things we have 

not considered! V(in) is a constant DC 
voltage, for example +1.0 volt (that’s 
nice and tame and harmless isn’t it?). So 
we connect that to our new-found-toy, 
our integrator of Fig. 13. What happens?

Well, V(in) provides a + 1.0 volt input 
always. Ril lets flow a current i = 
(+ 1.0V)/Ri 1 = 100 microamps always, 
(because the other end of Ril is at X, the 
almost zero voltage virtual earth). 
Capacitor C is being charged at the rate q 
= it and its voltage is increasing at a 
rate:

V(out) = (q/c) volts = (i/c) volts per 
second

In this example the rate of increase of 
voltage is fast; in fact it is

v, „ ,100 ..1,000,000.V|0U" - WoO1 '^L0—’

V(out) = 100 volts per second 
or

V(out) = 100 millivolts per 
millisecond

or
V(out) = 100 microvolts per 

microsecond

We have written V(out) three ways to 
emphasise that it is more correctly 
regarded as a “rate of increase of 
voltage”. Of course after any length of 
time it will have some value in volts. For

Actual-size PC artwork for Fig. 8 (bottom of double
sided board).
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• PHONE YOUR ORDER ALTRONICS TOLL FREE 00899900*

FOR 30 OF AHRON?« COMPEmiORS
to whether they’ve got the items you need available. And 

naturallv vou won't have a clue as t patiently wait sometimes for weeks!
" naturaTcourse, ^ared are waiting for your call now (up
Why waste your valuable casiv eastern standard time)._________

These great Inverter kits enable you 
to power 240V appliances from a 
12V DC power source. Tremendous 
for camping, fishing etc. install into 
your Car, Boat or Caravan.
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($10 DELIVERY AUSTRALIA WIDE)

* /

A fully regulated and overload protected design, 
featuring xtal locked frequency use to power 
hi-fi tv sets, even electric drills for short time 
MANv’oF THESE KITS ARE NOW IN USE FOR 
EMERGENCY LIGHTING PURPOSES.
ALTRONICS KIT features Cold plated edge con 
nectorandPCBhuss low age rate xtal Sockets 
for all ic s High Efficiency Transformer 

K6750 ..FA Junes:, $199.50
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PER

UN AFFOROABLf
PRICE

TOP QUALITY
LINED

PRINTER 
paper

Just arrived, the Fabulous New Micron
Amber Non Glare D 1116.

40 WATT MODEL
Suits small appliances, ie Turntables Tape Decks 
Shavers etc variable frequency adjustment 
enables speed control of turntables works as a 
trickle charger when mains power is available

EASY CONSTRUCTION VALUE PLUS

K6700....... $55.00

MICRON SUPER 80
WAS $699 in 1983 FREE CARTON 

OF PAPER
THIS MONTH 

CAT D116O

NOW 
AN INCREDIBLE 

$399 
your Super 80 printer will enable you to print letters, report«, graphics 
generated pictures, etc and importantly for the programmer Hard Copy of 
Operating^unde ’̂software control from any general purpose micro-computer 
the Super 80 features 13 different print types mciudma emphasizd (LETTER 
quality: Bidirectional print action ensures smooth, quiet operation.

Superlative
MICRON SERIES II MONITORS

★ 1050 lines resolution at centre screen. ★ 22MHz 
bandwidth. ★ Video input impedance switch allows 
networking use. ♦ Incredible — repeat incredible — 
resolution.

SPECIFICATIONS: 
Screen — Green 
phosphor Front 
Controls — Power 
on /off. character 
brightness/intensity, 
display centering 
Rear Controls — 
Background intensity, 
vertical and horizontal 
adjustment etc 
input impedance — 
Switch 75/10K O 
DC Socket — 12V DC 
output at 11 amp — 
power your micro 
direct from the 
monitor Bandwidth
— 10HZ-22MHZ Resolution —
1050 lines minimum at centre screen.

Guaranteed (we mean it) to outperform all other low 
cost monitors in Australia.
D 1115 Micron 11 GREEN SCREEN $199.50

SAVE $20
D 1116 Micron 11 AMBER SCREEN $210.00

SAVE $20
Both D 1115 and D 1116 utilize Non Glare High 
Grade Monitor Tubes.

Monitor Stand — pans and tilts to any angle — 
Universal type fits all Monitors

D 1100 Value Plus $29.95

so we are

7VWVWW

$47.50Printers

D 1165 380mm Wide 
2000 sheets suits Commercial

$100 off 
and free 10:1 

Coline Probe this Month 
Oscilloscope Probe Kit

INSTANT 
SUPER TYPE GLUE

HITACHI F SERIES
SQUARE SCREEN DUAL BEAM CRO

V-212 DC to 20 MHZ, 

1 mV/dlV, DUAL-TRACE

\OC

20 only
be Quick

We're overstocked

„ *
Û u

offering $100 off plus a free 
Coline 10:1 probe Cat. Q 0153 
($35 value)
This offer is valid for current 
stocks only — so here is your 
chance to treat yourself to an 
absolutely top piece of test 
gear that will last you a 
lifetime.

Q 0152 W Now $599

ALTRONICS PRINTER PAPER
We searched the world for this 
superb low cost printer paper. The 
smooth texture finish is nearly 
Bond’ quality. Faintly ruled oneside 
and pure white the other i.e. ideal for 
all types of printer application.
You could easily pay 50% more 
elsewhere for equivalent quality.
Two Types Available.

D 1160 240mm Wide 
2000 sheets suits Popular 
printers............................. $39.50

NEW MODEL DATA CASSETTE
UNCONDITIONALLY GUARANTEED TO SAVE/LOAD 

THE RAWEST OF DATA EVERYTIME!

D1122

New patented easy flow Disp er 
and carry tube dispenses only when 
tube body is depressed - ensures no 
leaks. Many times the number of 
bonds over conventional tubes.
Sticks in seconds. 1000's of uses.

$49.50
T3010 $2.95 10 up $2.50

A recorder designed solely for the purposes of data storage now 
at an unbelievable price
* slide volume control a must for quick checking of levels
• tape counter a must for easy location of programmes
• INBUILT PIEZO TRANSDUCER enables you to listen audibly to

tape level
6v DC operation • USE with M9000 PLUG PACK ensures low hum 
levels
ROBUST CONSTRUCTION OF BOTH INTERNAL MECHANISM S AND
EXTERNAL CASE
LONG LIFE ALKALINE BATTERY SUPPLIED (4 x AA CELLS!

(NOT AVAILABLE FROM DEALERS 
- SHOP AND MAU ORDER ONLY!

BONUS OFFER
10 FREE MICRON C20 
DATA CASSETTE TAPES 

(CAT D1141 > INCLUDED WITH 
EVERY DATA CASSETTE PLAYER 

PURCHASED THIS MONTH

WIRE STRIPPER

1520

PROFESSIONAL AUTOMATIC

Automaticallv aaiusts to insulation 
wire diameter
This absolutely brilliant 

stripper is the finest we ve 
ever used . * .

TOP QUALITY 
MAINS LEADS 
MADE IN AUSTRALIA

1.6m LONG 
INTEGRAL PLUG

A2400 ...........$1.50
100 up.........$1.20
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ALTRONICS TOLL FREE 0 999-nn?• PHO^E YOUR ORDER
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INSTRUMENT CASES

« PHONE YOUR ORDER TOLL 
999-007 c J

. availability we will also confirm the very hour your order will be dispatched
we will immediately confirm stock avana Htw Deiivery we deliver next day to capital cities and I
lover 95% of orders 'eave the same day), witn J«u*™;ailaWe bankcard holders only - sorry non-bankcard 
holderTmust post a cheque or money order - even so. we promise to deliver quicker than any other supplier in |

J 
J 5

Australia.

E w (A
w Our superb Instrument cases will give 

your projects the professional 
appearance they deserve.

H0480
H0482

WAS NOW 10 + 
13.50 $11.50$ 9.50 
17.50 $15.00 $12.25

0
XUI

OEM's — Manufacturers — Bulk users. 
Your product will look like Its 
straight out of Hewlett Packard s 
factory with these brilliant low cost 
cases. Contact our Wholesale Depart
ment for Bulk Prices.

E 
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PRICE SLAUGHTER 
ON GENUINE HITACHI 
MOSFETS (PRIME SPEC)

POCKET SIZE MULTIMETER
WITH MIRRORED SCALE

»
UI ui Œ U.

• 10,000 ohms/volt DC
• 4,000 ohms/volt AC • Fuse 
and diode overload protection 
• a total of 19 ranges • Uses 
1 x AA cell (included)
Ranges: DC voltage 0.25. 2.5, 
25, 250, 1000 AC voltage 10. 
50, 250. 1000 DC Current 0 1. 
10 ,500 mA Resistance 0-10 
Meg in 3 ranges
• Safety off position to 
protect the meter movement. 
Feature packed

Q 1015 $1>30 $15.00

o
LABORATORY SERIES 

MULTIMETER

« U

Superb European styling with quality 
Beckman style rotary switch Features 
mirror backed scale to help eliminate 
parallex errors.

z 
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Ranges: DC voltage 
2.5, 10. 50, 250. 1000 
AC voltage 10. 50.
250 1000 DC Current 
5. 50, 500 mA and 
10A position
Battery test 1.5V 
AA, 1.5V C and D 

9V Sensitivity 20,000 
ohms/volt DC 
Also features dB 
scale

Q 1020
$2^30 $19.95

IO AMP 
DC RANGE

Z1510 2SK 134
Z1512 2SJ 49

$5.9Oea
$5.50-Quo

H0480 
size 200 w x 
1600 x 7OH

QUALITY "SGS"

internal mounting posts enable a wide com
bination of PCBs, Transformers, etc to be 
accommodated (screws supplied) 
Removable front and rear panels Attractive 
textured finish one side and plain the reverse 
side (Enables direct engraving, silk screen 
printing etc to plain side i

VENTED
size 260w x 
190Dx80H

Top and bottom split apart for ease of con
struction or service integral feet included 
Great for test instrument and other high 
grade projects
PCB guide rails provided internally allow 
vertical PCB positioning to several locations

DROP PROOF MULTIMETER 
with overload protection

0 E w0
0 
z 
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u 
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• 20,000 ohms volt DC • 10.000 ohms volt ac 
• Taut band meter movement • integral bench 
stand • uses 1 x aa ceil • comes complete with bat 
tery test leads and instructions
• RANCES PC voltage 5 5 12 JO 120 JOO 120C AC 
voltage 12 JO 120 1200 DC Current 60uA J JO JOO 
mA Resistance 0-5 Meg in J ranges
• Battery test lo 50 mA 1 5v> hi 250 mA '1 5V) 
• with temperature range (See ngnu

ui

« o
X ui 
z
0

S29.50Q 1030 $39r50

— even how cold

$15.OU

p

i rom . ikyo Laboratories, Japan

Q 1001 $14-50 $9.50
Q1011 Carry Case $2.50

(J

Remember the days when high grade precision 
laboratory mulitmters were available only from the 
UK ano then they cost a Kings Ransom” - wen 
that s history — The new 0 1040 is everything a high 
Quality meter should be PLUS it cnecks transistor 
hfe and ICO and measures capacitors from 50 pF to 
50 uF
• 100K ohms /Volt DC Ranges • 8 5 ua movement 
• Fuse and diode movement protected • inbuilt 
oscillator for capacitance measurement
Ranges: 0C voltage 250mv 2 5V 10V 50V 250V 
1000V AC voltage 5V 10V 50V 250V. 1000V (10K v> 
DC Current i0uA. 2 5mA 25mA 500mA ioa AC Cur
rent 10A Resistance xi xio xik x10k Transistors 
npn pnp HFE 0-1000 ICO 0-50ua Capacitors 50pF to
JuF 0luFtoSOuF

Quality Multimeters 
this Month

2N3055 S 
SLASHED

UNIVERSAL MULTIMETER
PORTABLE WITH BENCH STAND

23 RANGES
20,000 ohms/volt OC • 10,000 

ohms/volt AC • Mirror backed scale 
Overload protected • unique carry 

handle doubles as a bench stand 
High-impact resistant case • uses 1 

x aa cell • Comes complete with test 
leads, instructions and battery. Ranges: 
DC voltage 0 25,1,2 5,10.25,100,250,1000 
AC voltage 10,25 100,250 1000 Decibels

20 to + 22dB DC Current 50, 500uA, 5 
50. 500 mA Ohm meter 0-6 megohms in 
4 ranges. 30 ohms centre scale, size 135

x 91 x39 mm

Q 1002 S£4-5il $17.50
Q 1012 Carry Case $3.50

LABORATORY MULTIMETER Massive Savings
on our Brilliant

100K 
ohms/volt 
checks:
Transistors 
Capacitors

□ 1041
Carry case

517.50

Q 1040 $8>a5 $74.50

Save up to 40%

ALTRONICS
105 STIRLING ST. PERTH — FOR INSTANT SERVICE

008 999 007 »
(09) 328 1599 PERTH METRO AREA &

AFTER HOUR5 RECORDED SERVICE
All Mail orders Box 8280, Stirling St, Perth wa 6000

ALTRONICS RESELLERS
Please note that resellers may not have all the items advertised in 
stock and as resellers have to bear the cost of freight, prices may be 
slightly higher than advertised ALTRONICS resellers prices should how
ever represent a considerable saving over our competitors prices

WA VICTORIA [QUEENSLAND

Q 1035 Carry Case $12.50
TEMPERATURE 
PROBE

use witn our qioso multimeter to 
measure from -50°C to 250°C — that s 
right — a full 300°C range. Now vou can 
check heatsink temperatures, tran-
sistor and IC cases 
your beer is!
Great value

O 1036

ECONOMY 
TESTER

OVERLOAD 
PROTECTED

High 2000 ohms 
/volt sensitivity 

overload protected 
Dimensions 90 x 60 x 30 mm 

Mirror back scale nelps prevent 
parallex error • complete with test 
leads and instructions
Uses 1 x aa battery (supplied)
Ranges DC and AC 0-1C 50.250.1000V 

Decibels 10 to * 22 dB Current
O-iOOmA ohms 0-1 Meg in two ranges

|nsw
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COUNTRY
ALBANY
BP Electionics 41 2681
ESPERANCE
Espetante

Communications 71 3344
GERALDTON
Geraldton TV and

Radio 21 2777
KALGOORLIE
Todays Electronics 21 5212 
MANDURAH
Kentromcs 35 3227
WYALKATCHEM
O&JPease 811132

Phone toll free 6am-8pm — for personal service, or take advantage of 
our 24 Hour 7 day p week Bankcard phone order service. Give your 
name address with postcode, phone number, bankcard number and 
expiry date then your order - and presto your order will be process 
ed and back to you in a flash - Please nominate Jetservice if you want 
overnight delivery
S2 50 delivery Australia wide we process your order the day re
ceived and despatch via Australia Post Allow approx 7 days from day 
you post order to when you receive goods weight limited lOkgs 
$4 so delivery Australia wide we process your order the day re
ceived and despatch via Jetsetvice for delivery next day
BANKCARD HOLDERS CAN PHONE ORDERS up TO 8PM (EST) FOR NEXT DAY 
DELIVERY - SOUNDS INCREDIBLE DOESN'T IT? Alright YOU CyniCS jUSt try 
us1 weight limit 3 3kgs Jetservice cannot deiivr to P 0 box numbers 
(Australia Post would have a fit)
$10 00 HEAVY HEAVY SERVICE - AUSTRALIA WIDE All orders over 10kgs 
must travel on the heavy service, that is - road express Delivery time 
7 days average

NT
DARWIN
Veniromcs 81 3491
ALICE SPRINGS
Ascom Electrones 52 1713
farmer Electronics 52 2967

ACT
CITY
Electronic

Components 80 4654
Screnitonics 54 8334
Auslrabs 47 5172

CITY
AH Electronic

Components 662 3506
Ellistronics 602 3499
MaGraths

Electronics 347 1122
SUBURBAN
BENTLEIGH
Absolute Electronics 557 3971
BOX HILL SOUTH

Communications 288 3107
CHELTENHAM
Talking Electronics 550 2386 
FOOTSCRAY
Acron Eleciron.es 689 1911
SOUTH CROYDEN
Truscott Electrones 723 3860
COUNTRY
BENDIGO
L.ndrea & Johnson 41 1411
MILDURA
Electronic and

Digital Services 23 3380
SHEPPARTON
GV Electronics 21 8866

Deisound Pl 229 6155 
SUBURBAN
FORTITUDE VALLEY 
St lucia Electronics 52 3547 
PADDINGTON
ECOTechn.es 369 14 74 
SALISBURY
Colouiview Wholesale? 75 3188 
SLACKS CREEK
David Hall Eleclrones 208 8808

COUNTRY
CAIRNS
Thompson Inst, ment

Services 51 2404
GLADSTONE
Purley Electrones 72 4321
NAMBOUR
Nambour Eleclrones 41 1604 
PALM BEACH
The Electronics Centre 34 1 ?48 
ROCKHAMPTON
Purley Electronics 2 1058 
TOOWOOMBA
Hunts Electrones 32 9677 
TOWNSVILLE
Solei 72 2015

CITY 
Protrones 212 3111
Gerald & Goodman 223 2222

SUBURBAN
BRIGHTON 
Brighton Electrones 296 3531 
CHRISTIES BEACH 
Forre Electrones 382 3366 
KESWICK 
Freeway Elettre

Wholesalers 297 2033
PROSPECT 
Jensen Electrones 269 4744 
REYNELLA 
Force Electrones 381 2824

[TASMANIA

CITY
0 & I Agencies 23 2842
GEORGE HARVEY
Hobart 34 2233
launceston 31 6533

CITY
Avtek Electrones 267 8777
David Reid Electrones 267 1385
Jaycar 264 6688
Rade. Despatch 211Ü191
SUBURBAN
CARL1NGFORD
Jaycar 872 4444
CONCORD
Jaycar 745 3077
DEE WHY
David Ryall

Electronics 982 7500
ENFIELD
Avtek 745 2122
HURSTVILLE
Jaycar 570 7000
LEWISHAM
PrePak Electrones 569 9770
MATTRAVILLE
Creative Electrones 666 4000

COUNTRY
ALBURY
Webb s Electrones 25 4066
BATHURST
Sound ol Music 31 4421
BROKEN HILL
Crystal TV 4803

COFFS HARBOUR
Coffs Harbour

Electrones 52 5684
GOSFORD
Tomorrows

Electronics 24 7746
KURRI KURRI
Kutr. Electronics 37 2141
NEWCASTLE
OGE Svstems 69 1625
George Brown & Co 69 6399
NOWRA
Vimcom Electrones 21 4011
PENRITH
Acorn Electronics 21 2409
PORT MACQUARIE
Hall ol Electronics 83 7440
RAYMOND TERRACE
Alback Electronics 87 3419
RICHMOND
Vector Electrones 78 4277
TAMWORTH

Communications 65 4622
TOUKLEY
TESElectromcs 96 4144
WINDANG
Madienk Electrones 96 5066
WINDSOR
M & E Electtone 

Communeations 77 5935

0 Œ MJ Û
o z 
Q

Altronics Resellers wanted in all States of Australia (including W.A.) 
Phone Steve Wroblewski 09 3817233 for Details.
OEM's for bulk rates contact us on 09 3817233 for super competetive rates.

4 
□ X 
z 
4 00

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 39 •

Eleciron.es
ECOTechn.es


OP AMPS
Explained

example, after 1.0 millisecond it will be 
100 millivolts. After 120 milliseconds it 
will have increased to (100)(120) = 
12,000 millivolts = 12 volts!

Whoa! But we only put in 1.0 volt! 
Where did that 12 volts come from? The 
amplifier generated that 12 volts to 
obtain equilibrium so that the voltage at 
the virtual earth could remain nearly 
zero while we continue to push that 100 
microamp current down Ril into the 
capacitor. That is the essential action of 
any operational integrator. That is where 
Fig. 12 differs fundamentally from Fig. 
11, even though both are called 
“integrating circuits”.

Saturation
If that 1.0 volt input is left on 

indefinitely, what happens? As the 100 
microamps continues to flow into the 
capacitor, sooner or later the output 
voltage will climb up to almost the rail 
voltage. What then? Well, if left on the 
integrated amplifier will go into the over
voltage condition we call “saturation”, ie 
it cannot go on increasing its output 
voltage any more.

The amplifier ceases to act as 
“operational”, the virtual earth ceases to 
exist, the voltage at X rises until one of 
the diodes at X begins to conduct at 0.6 
volt. The thing can sit there all day in 
that condition but it’s not much use to us 
in saturation. Also the amplifier 
transistors might be warming up 
somewhat. We could agree to remove 
V(in) before saturation occurs, to keep 
everyone happy. But we have learnt 
something important: integrators, by 
their very nature, tend to race off into 
saturation in response to a constant 
input. We must watch it.

Holding
Consider now, if you will, Fig. 14 

where input V(in) is zero until switched 
on at time t0 and held at constant value 
10 millivolts for 2.5 seconds until 
returned to zero at time t,. From t0 to t, 
V(out) will rise at 1.0 volt per second, 
reaching 2.5 volts at time t,. Now V(in) is 
switched off, ie, V(in) = zero from time 
t| onwards. Question: what happens to 
V(out) then? Answer: Nothing happens 
to V(out) after time t,. It just sits there 
forever at 2.5 volts. (This is the basis of 
sample and hold circuits).

Remember it is the slope or rate of 
increase of V(out) that is proportional to 
V(in). No V(in), then no increase in

Fig. 14a: integrator output. Here, V(in) = 10mV (t0 
to t,) and RC = 10ms, so V(out) = 1 V/s. After 
time t,, V(out) remains at 2.5V.

V(out). It just holds its last value.
That is true in principle but is 

optimistic in real circuits as capacitor 
circuits do leak a little due to both 
capacitor leakage current and the tiny 
integrated amplifier input current. So we 
choose a polystyrene dielectric 
capacitor for minimum leakage and a 
FET-input integrated circuit for 
minimum input current, to make our 
circuit as accurate as possible.

So how do we ever get V(out) back 
down again? Remember, it is sitting up at 
+ 2.5 volts because the capacitor is 
holding a charge. Just remove that 
charge and V(out) will come back down 
to zero. There are two ways to do that: 
First the brute force way would be to 
arrange a switch to close straight across 
C, discharging it. This could be an 
ordinary switch or a fancy electronic 
switch. Either must be low leakage.

A more sophisticated method is to 
apply any negative DC voltage at circuit 
input. Say we apply V(in) = -20 
millivolts. This will cause the slope of 
V(out) to be negative and twice as great 
as before. We emphasise that it is the 
slope of V(out) which must be negative. 
Initially, the value of V(out) is, of course, 
positive. Negative slope means a positive 

ZERO

V(IN) 
-20mV

value is decreasing from +2.5 volts 
downwards, ever downwards. And at 
twice the slope too, as now V(in) = - 20 
millivolts.

What value V(out) will stop at 
depends on how long we leave that V(in) 
= -20mV switched on. Whenever we 
decide to switch V(in) off, then V(out) 
will stop wherever it is, and stay there 
indefinitely, unless we take some further 
action. Only by timing V(in) just right 
will we get V(out) to stop at zero. Lots of 
fun and games.

Time constant
The product RiC) in an integrator is 

called the time constant. When Ri is 
expressed in ohms and C in Farads, the 
product (RiC) is seconds of real time. In 
Fig. 13, Ri = lOkfiandC = 106 Farads 
so their product (RiC) = (10,000) (IO-6) 
= IO-2 = 1/100 seconds or 10 
milliseconds.

This enters into the true description of 
Fig. 13 is the integral equation: 

.t
V(in). dt 

to
V(0Ut) - RiC

for any input V(in). This is a 
mathematical expression for the fact that 
the slope of the output is proportional to 
the value of the input.

The input is not limited to the simple 
case of V(in) = a constant. Indeed V(in) 
can be any voltage waveform at all. Fig. 
10 shows a few examples of various 
V(in)’s and corresponding V(out)’s.

Using all kinds of input waveforms, 
integrators perform many useful jobs in 
electronics: TV receivers and 
transmitters, all kinds of waveform 
generation systems, timing circuits, SCR 
trigger circuits for motor control, 
solution of differential equations and 
radioactivity measurements, to mention 
but a few.

Next month we will investigate op 
amps in some converter circuits, such as 
voltage-to-current, voltage-to-frequency 
and their inverses. 2

Fig. 14b: after integrating some positive input, we 
can bring V(out) back down by integrating a 
negative input. Note that the timing must be exact 
if we want V(out) = 0V.

,.V(out)

time
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New Products...
Product reviews, releases & services

Aaron multimeters from Neotronics
The Sydney firm of Neotronics now 

have available two digital multimeters 
made by the Aaron Corporation of 
Japan. Both are sturdy compact 
instruments which should appeal to the 
casual and professional worker alike. 
One is the model MM-230 and the other 
the model MM-210.
• The two instruments are similar in 
many respects. Both use a 3 !4-digit 
LCD, both have auto ranging facilities, 
both cover similar ranges, are built in the 
same size and style of case, and are 
supplied with the same type of test leads.

The case is plastic, in brown and 
white, and measures 167 x 88 x 38mm. 
It is equipped with a fold away stand or, 
when flat on the bench, rests on two 
non-skid pads. All input terminals are 
recessed.

The test leads are equipped with 
shrouded plugs which, in conjunction 
with the recessed instrument terminals, 
ensure that there are no bare surfaces 
which might be at dangerous voltages. 
The test prods are fitted with finger 
guards to minimise the risk of accidental 
contact.

The MM-230 uses a 28-position 
selector switch giving five DC volts 
ranges (200mV to 1000V), five AC volts 
ranges (200mV to 750V), five DC 
current ranges (200gA to 200mA and 

10A), five AC current ranges (200/zA to 
200mA and 10A), six resistance ranges 
(200(2 to 2OM(2), plus a diode test and an 
audible continuity test. In the auto range 
mode this model selects the correct range 
for voltage or resistance measurements.

The model MM-210 features an eight 
position selector switch, voltage and 
resistance ranges being selected 
automatically. However, a form of 
manual selection is provided, in the form 
of a stepping mode, for special 
applications. Coverage is from 200mV to 
1000V DC, 200mV to 750V AC, 200MA 
to 200mA and 10A, DC and AC, and 
200(2 to 2OM(2 in six resistance ranges. 
An audible continuity and diode test are 
also provided.

Both models feature high input 
impedence on the voltage ranges, being 
1000M(2 on the 200mV range, 1 IMA on 
the 2000mV range, and 10M(2 on all 
other ranges. Both are fitted with 
overload protection and have a response 
time of Is maximum. Both operate from 
two “AA” size cells giving a claimed life 
of 500 hours. Basic accuracy for (DC 
volts and (2) for the MM-230 is 0.25% 
and for the MM-210 0.75%.

For further informatin contact 
Neotronics, 314 Lower Plateau Rd, 
Avalon, NSW 2106. Phone (02) 
918 8220.

Light box and timer for 
home constructors

A problem which plagues the 
home electronics designer is the 
lack of “professional” appearance 
in the finished job. The 
development of the printed circuit 
board had greatly simplified the 
problem of internal appearance 
while external appearance can also 
be greatly enhanced by using 
Scotchcal and Image’n Transfer 
labels to create unique dials and 
labels in a variety of colours and 
materials.

However, producing these items 
has been no easy task for the home 
constructor, mainly because an 
ultraviolet light source has not 
been available at a reasonable 
price. A new piece of equipment 
has now put these techniques 
within reach of the hobbyist. 
Melbourne manufacturer Sesame 
Electronics is producing a UV 
lightbox, suitable for the 
prototyper who wants to produce 
printed circuits and labels one at a 
time, without paying hundreds of 
dollars for a machine capable of 
producing many copies at once.

Called the “Minilight” it is 
supplied as a complete kit by 
Sesame for the comparatively low 
price of $74.95. The kit includes all 
necessary parts for assembly, and 
all holes have been drilled by the 
manufacturer. The unit has a bell 
timer and two 4 watt blacklight 
tubes. The output of these is 
enhanced by reflectors which also 
spread the illumination evenly. 
The unit will handle artwork up to 
157 x 88mm.

The “Minilight” is available 
from Sesame Electronics, Box 452, 
Prahran, Vic. 3181. Telephone 
(03) 527 8807.
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New Products...

Adjustable marine 
antenna mount

Ease of installation and reliability are 
all-important in any marine radio 
installation and the weak link proves to 
be the antenna mount. To counter this 
problem the NSW firm of Benelec Pty 
Ltd offer their new model 2-735 marine 
antenna mount.

The 2-735 is wholly Australian 
manufactured of strong white 
polycarbonate to meet tough local 
conditions. It features a strengthened 
mounting base and pillar, strengthened 
antenna mount, and a special cam- 
operated lock/unlock lever. This has a 
positive action and when it locks, it stays 
locked. It requires only a quarter-turn for 
locking and unlocking and the lever locks 
in the down position, preventing 
accidental unlocking and subequent 
collapse of the antenna.

The mounting arrangement permits 
installation of the base on any sloping 
surface and the range of adjustment 
always allows the whip to be set in the 
vertical position. The locking lever does 
not rotate far enough to hit the 
supporting surface — a common, and 
annoying, problem with many marine 
antenna mounts. All the metal parts are 
made from stainless steel, preventing 
corrosion problems. The threaded whip

mount is reinforced and takes a standard 
whip base of one-inch diameter.

The company also stocks a range of 
high quality vehicle antenna base 
mounts for mobile communications 
systems. Typical is their model 2-740 
low-profile UHF type featuring a 
reinforced whip mount with all-metal 
thread construction to avoid the thread 
stripping problems encountered with 
plastic thread construction.

The mounting plate for the 2-740 
features four claws for positive vehicle 
chassis contact and mechanical rigidity. 
This plate can be removed enabling the

base to be used with a general purpose 
ground plane eliminator. The cable is 
easily terminated, simply screwing into 
the base. The outer conductor is 
automatically terminated in this way and 
the inner conductor is soldered to the 
centre whip mount.

The model 2-720 is a similar low- 
profile type, for VHF installations. Both 
bases can be supplied terminated with 
cable of a specified length with any 
specified coax connector attached at the 
free end.

For more information, contact 
Benelec Pty Ltd, PO Box 21, Bondi 
Beach, NSW 2026. Phone 
(02) 665 8211.

Professional receivers 
from Electronic Imports

Vigilant Communications Ltd of 
the UK recently released a new range 
of microprocessor controlled 
professional/military/marine 
communications receivers through 
their Australian agents GFS 
Electronic Imports of Mitcham, 
Victoria.

This new Micon range of receivers 
is designed to meet and exceed the 
very stringent 1 983 CEPT 

(Conference of European Post and 
Telegraphs) Specification for HF 
Communication Receivers.

Two versions are available, the 
Type SR-530 marine communications 
receiver for type approved marine use 
providing USB/CW/AM/Telex. It is 
type approved to British Government 
specification MPT-1201 February, 
1983. The second version, type 
SR-5 3 2 is a professional 
communications receiver designed for 
high performance static or 
transportable use providing 
LSB/USB/CW/AM and FSK with a 

teleprinter drive unit. The two 
versions are identical in all other 
respects.

Both keypad or dual speed spin 
wheel tuning are provided for 
frequency coverage of 50kHz to 
29.999MHz. Keypad selection of 
both mode and filter bandwidth is 
provided. Filters have -6dB BW’s of 
± 2.7kHz (wide), ± 1kHz 
(intermediate) and ± 250Hz (narrow) 
(optional on SR-532). The Micon 
range also features a 200 channel 
non-volatile memory which 
maintains frequency, mode and filter 
bandwidth information for each 
channel. Automatic scanning of any 
section or the entire 200 memory 
channels is provided.

For further information contact 
GFS Electronic Imports, 17 McKeon 
Road, (PO Box 97), Mitcham, 3132 
Victoria. Phone (03) 873 3777, Telex: 
38053 GFS.
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FROM HOBBYIST TO PROFESSIONAL - 
FLUKE MUST BE YOUR FIRST MULTIMETER CHOICE 

FOR FEATURES, QUALITY AND VALUE

SOLD & SERVICED IN AUSTRALIA BY ELMEASCO

InHtrumentK Pin- Ltd.
Elmeasco Instruments Pty Ltd — incorporated in N.S.W.
NEW SOUTH WALES

15 Macdonald Street. 
MORTLAKE 
PA Box 30. CONCORD 
NSW 2137 
Tel: (02) 736 2888 
Telex AA25887

VICTORIA

12 Maroondah Highway. 
RINGWOOD
P.O. Box 623. RINGWOOD
VIC 3134
Tel: (03) 879 2322
Telex: AA36206 ELMVIC

QUEENSLAND

243 Milton Road.
MILTON
P 0 Box 2360. BRISBANE
QLD 4001
Tel: (07) 369 8688
Telex: AA44062

SOUTH AUSTRALIA 

99 King William Street. 
UNLEY
P.O. Box 1240. ADELAIDE

* SA 5001
Tel: (08) 271 1839
Telex AA88160

WESTERN AUSTRALIA

20 Barcomb Way. 
GOSNELLS
P0 Box 95. GOSNELLS
WA 6110
Tel: (09) 398 3362

FLUKE MULTIMETERS 
CARRY A ONE YEAR 
MINIMUM WARRANTY 
AND ARE BACKED BY 
COMPREHENSIVE SPARE 
PARTS, CALIBRATION 
AND SERVICE
1 8050A

• 47? digit bench portable • 0.03% basic 
accuracy • lOuV. 10nA. Wmohm sensitivity 
• True RMS to 50kHz • dB with 16 reference 
impedances • Relative reference for 
comparing values • Mains/Battery option

801OA 8012 A (similar to 8050A) 
• 8010A has 10A range and true RMS • 8012A 
has low ohms (0.001 ohm resolution) • Both 
have conductance • Mains/Battery option

2 8020B
• 37! digit • 0.1% basic accuracy • Eight 
functions including conductance
• Continuity beeper a

3 8021B 8022B
• 3'/? digit • 0.25% basic accuracy • Diode 
test • Continuity beeper (8021B only)

4 8024B
• 37: digit • 0.1% basic accuracy
• 11 functions including temperature with 
K type thermocouples • Peak hold on voltage 
and current • Logic detection and continuity 
testing • Audible and visible indicators

5 8026B
• 3'/2 digit • 0.1% basic accuracy • True RMS 
to 10kHz • Conductance to 10.000Mohm
• Diode test and continuity beeper

6 8062A
• 4% digit • 0.05% basic acdbracy • Similar 
to 8060A without counter and dB • Relative 
reference • True RMS to 30kHz

7 8060A
• 47? digit • 0.05% basic accuracy • True 
RMS to 100kHz • Frequency counter to 
200kHz • dB and relative dB • Microprocessor 
self diagnostics • Relative reference for 
comparing values • Direct resistance to 
300Mohm

LOW COST 70 SERIES 
WITH ANALOG & DIGITAL 
DISPLAY _ 3YEAR
8 73
• 3200 count display • 32 segment bar graph
• 18 ranges • Automatic power dcSivn
• 10A current range • Autorange • 0.7% basic 
accuracy • 2000 hour battery life

75
All the features of the 73 plus:
• Audible continuity tester • Autorange/ 
Range hold • 0.5% basic accuracy • Low 
mA range

77
All the features of the 75 plus:
• Touch Hold function »0.3% basic accuracy
• Multipurpose protective holster

ACCESSORIES INCREASE 
THE VERSATILITY OF 
YOUR FLUKE 
MULTIMETER
An extremely wide range of accessories is 
available for your Fluke multimeter
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E HORIZON BU
YOUR REM

OVER
NOTOU

At altitude, the radar capability 
of the F/A 18 Hornet enables it to look 
down over the curvature of the earths 
surface and see targets far beyond 
normal radar range.

This is just one of the advanced 
systems that make the Hornet such an 
outstanding military aircraft.

State of the art aviation techno
logy in communications, laser guidance 
and detection, multiple target tracking, 
mission computers, advanced electronics.

To keep it flying as it should we 
need technically minded young men 
and women to train as Electronics 
Technicians.

If you have successfully completed 

at least year 10 with passes in English, 
Maths and Science (physics content) 
and you would like a full-time career 
working with the very latest in aviation 
technology, contact us now.

If you are an Australian citizen 
(or eligible to become one), aged 17-34, 
telephone your nearest Air Force Careers 
Adviser on: Sydney (02) 2195555, Newcastle 
(049) 25 476, Wollongong (042) 28 6492, 
Parramatta (02) 635 1511, Canberra 
(062) 82 2333. Melbourne (03) 697 9755, 
Geelong (052)211588, Brisbane 
(07) 226 2626, Townsville (077) 72 4566, 
Adelaide (08) 212 1455, Perth (09) 325 6222, 
Hobart (002) 34 7077, Launceston 
(003) 31 1005, or write to Box XYZ in your 
capital city.

JOIN AUSTRALIA’S AIR FORCE.
AuihoritedbyDlr Gen Recruiting Dept of Defence

RG 47.FPC1.44
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New Products...
Disposable printhead 
cartridge from 
Hewlett-Packard

Hewlett-Packard has introduced a 
new family of ink-jet printers for use 
with personal computers which are fast, 
compatible, clean and quiet. Called 
ThinkJet, they use a disposable 
printhead cartridge that takes only a few 
seconds to replace. The printhead is 
made up of a liquid ink supply and 12 
microscopic nozzles. Each nozzle can 
supply a drop of ink on demand from the 
printer as the printhead scans across the 
paper.

As the ink is used up, the thimble
shaped rubber bladder, collapses, 
providing both a constant back pressure 
and a way to see how much ink remains 
in the system. The printhead, which sells 
for under $12 contains approximately 
3ml of usable ink, which is sufficient to 
print 500 pages of text.

Print quality is enhanced by an 11 x 
12 dot character matrix, which provides 
high-resolution characters in boldface or 
underlined. ThinkJet prints at 150 
characters per second — about 1300 
words per minute and has four print 
pitches.

Graphics resolution is either 96 x 96

dots per inch or 192 x 96 dots per inch 
and both standard raster or column 
graphics are available. The unit uses 
fanfold paper or single sheets. A pin feed 
mechanism is adjustable to two sizes of

paper, American quarto and A4.
For further information contact 

Hewlett-Packard Australia Ltd, 31 
Joseph St, Blackburn, Victoria 3130. 
Phone (03) 895 2895.

IFR multi-function 
communications monitor

Vicom Australia Pty Limited has 
announced the release of a new multi
function, microprocessor controlled 

communications service monitor 
produced by IFR Inc USA. Fully 
portable, the FMI200 covers the range 
250kHz to 1GHz with many features 
and special functions.

Special functions available include: 
generator/receiver scan, RF memory, 

tone memory and programmable display 
intensity. With a microprocessor-based 
system it has been possible to display 
analog test responses digitally. The 
internal non-volatile memories extend 
the monitoring and automatic testing 
capabilities to display frequency, 
frequency error to 1Hz resolution, 
modulation (both AM and FM), RF 
power, SINAD, distortion, signal 
strength, duplex offset and a variety of 
pulse, tone and tone sequence formats.

Audio generators — one fixed, one 
variable — generate from 10Hz to 
30kHz in sine, ramp, square or triangle 
wave forms and special functions include 
encode and decode capabilities for DCS 
(digital coded squelch).

The spectrum analyser is a versatile 
IHz-lGHz unit with 10 calibrated 
dispersion selections from 1kHz per 
division and 300Hz bandwidth up to 
1MHz per division and 30kHz 
bandwidth. The receiver is fully 
operational during spectrum analyser 
operation.

Further details from Vicom Australia, 
57 City Road, South Melbourne, 
Victoria 3205. Telephone (03) 62 6931.
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ROD IRVING ELECTRONICS
425 HIGH ST, NORTHCOTE 3070 VIC PHONE (03) 489 8866

EFFECTS 
UNIT$75.00

An “Effects Unit” that can phasing, flang-
ing, echo, reverb and vibrato effects. E.A. 
JUNE ’83

Led Head L iahtchaser

(Battery and 
headband extra)

REMOTE INFRARED TV SOUND

ppWN UP

TV 
JOIH«5 

CONTR«1

E.A. JANUARY "83”.

50V 5A LABORATORY
POWER SUPPLY $140.00

New switchmode supply can deliver anywhere from three to 
50V DC and currents of 5A at 35V or lower. Highly efficient
design. EA May, June 1983

EPROM PROGRAMMER $43

CONTROL

Designed to relieve the 
long-suffering TV viewer 
from painful, brain-killing 
advertisements, our TV 
Sound Control provides 
remote control of volume. It 
gives eight steps of control, 
including full off, when total 
silence is called for. Give 
yourself a break and relieve 
advertising tedium today.

PH METER

No need for a 
Micro with EA's 
great Eprom 
Programmer 
suitable for 
2716/2758 
Eproms.

With Textool 
Sockets $55.00 

EA January 82

'S»

ML

with probes

12/240 volt Inverter 40 WATTS

EA POWER UP

$38.50
EA NOV 1982

$89.00

ETI-669 PANGALACTIC EPROM
ERASER
If you walk into the restaurant at the end of the 
universe and tell the bartender you’re confused, he'll 
say "don't panic!, have a pangalactic gargleblaster. It 
will erase your current existence allowing The Master 
to reprogram you for another time and space". Well, 
our little EPROM eraser does a similar job for your

t attached.2716s,

STEREO SYNTHESISER FOR

Enjoy the benefits of stereo 
sound from your video cassette' 
recorder, TV or AM tuner with 
this Stereo Synthesiser. The cir
cuit uses just four ICs and is 
easy to build.

TUNERS AND 
VCRs

EA DIGITAL 
READOUT FOR 
SW RECIEVERS

$72.00 
COMPLETE

OCTOBER EA 1982

Want to add digital frequency readout to an AM radio or 
shortwave communications receiver that uses an old 
fashioned analog dial? This unit features a bright four-digit 
LED display, 1kHz resolution, and a 0.2s update time that's 
fast enough to follow the tuning knob.

TRIP
BOGGLE GOGGLES

Analogue and Digital Storage CRO Kit

Short form

EA ELECTRONIC STARTER 
FOR 
FLUORESCENT 
LAMPS

$4.95
OVER ¿ÒÒWÕW"

EA INVERTER
saffi” $195

INCLUDING TRANSFORMER 
300 WATTS

JUNE EA 1982

P&P $10.00

Anywhere 
in Australia

SPECIFICATIONS FOR 3OOW INVERTER

SPECIFICATIONS

Ranges (full scale): 0 10MHz and 10-30MHz (optional).

Display: Four digit

Resolution: 1kHz with division switch set to divide by one: 
10kHz with division switch set to divide by 10.

Sensitivity: Less than 100mV from 500kHz to 30MHz.

Offset frequency: Prototype set to 455kHz, but any offset 
frequency can he programmed.________________

48

EA EASY-TO-BUILD 
FREEZER ALARM $21

OCTOBER EA 1982

Freister Alarm
♦ * 
♦ •

-50 A’BECKETT ST, MELBOURNE 3000 VIC

Nominal Supply Voltage 
Output voltage 
Frequency 
Regulation 
Maximum Load 
Current Limiting 
Efficiency

Output 
voltage 
(RMS) 
210 
235 
240 
240 
240 
240 
235

Input 
current 

(A) 
1 2 
4 5

113 
15 0 
20 1 
24 0 
296

1 2V DC 
.............. see table 

50Hz ± .005% 
............see table 

300VA 
. . . 30A (primary) 

...........see table

Efficiency 
(%)

0 
60 
62 
69 
78 
79 
82

Battery lite 
40Ah/20h rate 

(minutes)

240 
80 
60 
50 
32 
28

PHONE (03) 347 9251
Mail Order Delivery instruction»: Minimum Pack and Post $3.00 for Australia Post. Please allow extra for bigger orders and Certified, Airmail or Registered Post. 

Minimum order is $5.00. Please address orders to Mail Order Department, PO BOX 235, NORTHCOTE, 3070, VICTORIA. PHONE (03) 4811436.



New Products...
Silent pager 
from Motorola

For the businessman in conference, 
the doctor in consultation and the at
torney in court, a “beeping” pager can be 
embarrassing. To solve this problem 
Motorola Electronics Australia Pty Ltd 
has released the Envoy, a tone and visual 
alert pager with optional vibrating 
capability.

When in the beeper mode, the Envoy 
pager emits a loud, clear tone with 
simultaneously flashing light indictor. In 
the vibrating mode, only the light in
dicator is generated.

The Envoy provides two distinct pag
ing alerts when operating through the 
Telecom Telefinder System and four 
separate paging alerts when using the 
facilities of radio common carriers 
(RCC’s). If the page is received while the 
pager is in the vibrating mode, it will im
mediately emit a vibrating alert for 10 
seconds and then store the message.

Additional information from 
Motorola Australia Pty Ltd, 666 Well
ington Road, Melbourne, VIC 3170 and 
can be purchased or rented from 
Motorola offices throughout Australia.

Slim line hand held 
two-way radio

Robert Bosch (Australia) Pty Ltd has 
launched a new range of hand held two- 
way radios. Designated as types HFG 84 
and HFT 164, they are multi channel 
frequency synthesised radios for the 
VHF low and high bands. They are slim 
line, dust and splash proof. The 
frequency synthesiser provides 32 
channels, and can be used in simplex and 
semi-duplex communication networks.

Frequencies are programmed via a 
flexible EPROM. The HFG 84 operates 
in the VHF low band (68-87.5MHz), the 
HFG 164 in the VHF high band 
(148-174MHz). Transmitter power is 
internally adjustable between 0.1-1W or 
1-2.5W. Five tone selective calling is 
available as an option and can be 
internally field programmed for either 
ZVEI or CCIR tone groups.

A comprehensive range of accessories 
allows the radio to be used in a variety of 
systems. The following accessories are 
available: 800mAh rapid charge NiCd 
battery; automatic rapid charger units; 
battery adapters; vehicle mounting 
charging; carrying cases; carrying straps 
and harnesses.

For further information, contact:

Weston Communications Group Pty. 
Ltd, 31 Coventry Street, South 
Melbourne, Victoria 3205. Telephone 
(03) 690 7233.

High contrast liquid 
crystal displays

Promark Electronics has released a 
new, high contrast liquid crystal display- 
range previously unavailable in 
Australia.

In addition to the increase in contrast, 
these displays feature special seals to 
resist high humidity levels, and a range 
of fluid types, suitable for a wide range of 
operating temperatures both above and 
below previous limits. Dichroic displays 
are available, offering designers a wide 
range of colours. A variety of reflectors 
or transflectors are also available.

The displays are available in both 
static-driven and multiplexed form, 
featuring many wanted symbols such as 
“Lo Batt” and over-range indicators.

Custom designs are readily achievable, 
with three weeks turn-around-time 
offered. A comprehensive range of 
compatible driver ICs is also available.

Further details from Promark 
Electronics Pty Ltd, PO Box 115 
Nunawading, Victoria 3131. Phone 
(03)878 1255.
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I
built
mine! Ready for a 

new challenge? 
Build yourself 

a 2m transceiver

So many amateurs who built our UHF ‘Explorer' kit have 
written in and asked us for more. They were delighted to be 
able to build something again - instead of buying a ‘black 
box’! But they wanted more . . .

Here it is: A brand new all-Australian designed 144-148 MHz 
build-it-yourself transceiver: the VHF Commander from Dick 
Smith Electronics.
Featuring . . .
• 10W minimum output (typically 15W)
• 400 channels between 144 and 148MHz plus a +5kHz 

switch
• Standard repeater splits built in plus "anti” switch
• Direct frequency readout from thumbwheel switches (no 

difficult-to-read LEDs!)
• Built-in S & power meter
• Complete kit including deluxe case, screened front panel 

plus solder masked pcb with component overlay.
• And just in case you get into trouble: our exclusive ‘Sorry 

Dick, it doesn't work' service for one fixed fee.

Go on - give it a go: there's no better way to get on to 2 
metres. Learn while you build!
Have you ever heard anyone say they’re operating 'home 
brew' on 2? Here’s your chance!

Brief Specifications
Coverage:
Mode:

Supply:

Power output: 
Protection:

Transmitter
Distortion:
Spurious: 
Harmonics:
Receiver
Sensitivity:
Selectivity:
Audio:

144-148MHz in 10/5kHz steps
F3, up to 10kHz deviation (normal operation 
5kHz)
12-15V DC, 110mA-300mA receive, 2.5A 
transmit
10W minimum, typical 15 W or more
3A in-line fuse, reverse polarity protection. Can 
withstand 5:1 VSWR (inc short/open circ) for 2 
minutes; audio can withstand open circuit 
indefinitely and momentary short circuit.

Less than 10% at 3kHz deviation
Better than 60dB below carrier.
—60dB

Max 0.5uV for 12dB SINAD (typically 0.4uV) 
60dB at ±25kHz
1 watt output into 8 ohms response 6dB/octave, 
de-emphasis from 1kHz Cat K-6308

BUILD IT YOURSELF 
AND SAVE!!!

Includes comprehensive instruction 
manual plus mounting hardware.

All this for only . . .

M 9900
As described in Electronics Australia, June 1984 issue
DICK SMITH ELECTRONICS B

A764/KT x



New Products...
Automatic IC tester from 
Elmeasco Instruments

Elmeasco Instruments Pty Ltd has 
released a new automatic digital IC 
tester. Designated the MATE TC2000 it 
is an automatic functional tester 
programmed to test about 1600 devices 
including: 54/74 series (TTL and high 
speed CMOS), 1800/4000 series CMOS, 
55/75 series TTL.

A simple alphanumeric keyboard 
allows selection of devices to be tested, 
test mode and device key-in. To test 
requires pressing at the most five keys on 
the console, eliminating the need for 
plug-in test modules, adapters, complex 
programming, device cross referencing 
etc.

The Mate TC2000 will test 8, 14, 16, 
18 and 20 pin DIL ICs. Complete truth 
table functions are automatically 
performed. The unit incorporates self
test circuitry which operates on power 
up, plus an “auto-search” function to 
identify unknown or otherwise 
unidentifiable devices. For high volume, 
fast throughput the MATE TC2000 is 
provided with an interface cable to 
connect to an automatic handler.

Elmeasco has also announced the 
availability of an ultra-high speed 
wideband operational amplifier from 
Datel. Designated AM-1435 it is an 
ultra-fast settling wideband operational 
amplifier that is directly interchangeable

Pin-type battery from 
Matsushita

Matsushita announced recently 
that it had begun production of what 
it claims is the world’s smallest pin
type lithium battery, just 2.2mm in 
diameter and 11 mm long. The 3V 
battery is designed for use in wrist

OF FSE 1
+ 15V ADJUST

with competing devices of the same type. 
It provides high open loop gain (lOOdB), 
flat frequency response beyond 10kHz 
and a 6dB/octave roll-off to beyond 
100MHz. Gain bandwidth product is 
typically 1GHz and slew rate is 300V//zs.

DC characteristics include 1 Mil input 
impedance, initial offset voltage of only 
±2mV and an input offset voltage drift 
of ± 5gV/°C. Minimum common mode 
rejection ratio is better than 80dB and 
full power frequency is 8MHz minimum. 
Output voltage swing is ± 5V minimum 
at 10mA load current and the AM-1435 
is stable with capactive loads up to 
lOOOpF.

The AM-1435 is an ideal choice for

watches, calculators, toys, ana 
possibly “smart cards” plastic credit 
cards with on-board electronic 
memory.

The first use of the miniature 
battery, however, is likely to be in 
small fishing floats for use at night. 
The floats with a LED and battery, 
make it easier to detect movements of 
the fishing line. 

applications requiring high accuracy in 
the amplification of complex, wideband 
waveforms. Typical applications include 
radar and sonar signal processing, video 
instrumention and ultra-fast data 
acquisition systems.

Further information is available from 
Elmeasco Instruments Pty Ltd, 15 
McDonald St, Mortlake, NSW, 2137 
Telephone (02) 736 2888.

★ ★★SURPLUS STOCK★ ★ ★ 
★ ★★ CLEARANCE ★★★

RIBBON CABLE - 28 AWG UL2651 0.05”
Pitch 26 way grey 100 foot rolls S48.OO/roll
CENTRONICS CONNECTORS - Premium 
Brand name 36 way ribbon cable mount 
plug, suits parallel printers, gold plated
1 24, $6.95 25-99, S6.20, 100+ S5.60-

IC SOCKETS - SOLDER, TIN PLATED - 
Premium Brand name

1-99 100-999 1000 +
8 way $0.12 S0.11 S0.09

14 way S0.15 $0.13 $0.11
16 way $0.16 S0.14 S0.12
24 way $0.28 S0.25 $0.20
40 way S0.41 S0.37 $0.32

SALES TAX INCLUDED IN 
ABOVE PRICING 

MINIMUM ORDER VALUE $10.00 
POST & PACKING $2.50 PER 

ORDER 
WHOLESALE PRICING ON REQUEST

MAIL ORDER ONLY

BDE PTY. LTD.
POST OFFICE BOX 27, 

NEWCASTLE NSW 2300
PHONE (049) 69 4325
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Telephones: 
211 0744 
211 0816

Maino ©capateli Nerbiti
869 GEORGE STREET, SYDNEY 2000

WE ARE 50 YRS OLD THIS 
YEAR & SOME OF YOU 
STILL DON’T KNOW WHAT 
WE STOCK!
SO HERE ARE A FEW 
EXAMPLES:
TEXAS INSTRUMENTS - 
T.l. 99/4A software
T. & B. ANSLEY -
Computer connectors
ARLEC -
Plug packs, chargers, drills 
timers etc.
ELECTROLUBE -
Service aids
FERGUSON —
T ransformers
ROYEL & WELLER -
Soldering tools
SYLVANIA & G.E. —
Amplifier valves

EA & ETI MAGAZINES, 
AND ALSO A HUGE 
RANGE OF ICS, 
TRANSISTORS, CAPS, 
RESISTORS, SWITCHES, 
BATTERIES ETC ...

NOW IN STOCK

Aratog/digilai display 

Veils ohms 10A mA 
diode lesi____________  

Audible continuity

Touch Hpid tunction 

Autorange/range hold 

0 3% basic de accuracy 

2C0C • hour batter y hie 

3 yea' warranty 

Multipurpose hpiste'

$189.80

SEE US FOR DATA: —
NATIONAL 
SEMICONDUCTOR

CMOS
LINEAR
LOGIC

TEXAS INSTRUMENTS
INTERFACE
POWER

FAIRCHILD
TTL/FAST

CHECK OUR SUPER LOW PRICE 
ON ARLEC SUPER TOOL!

Includes:
1 2 Volt Supertool 
Plugpack AC Adaptor.
1 Spherical Milling 

Cutter.
1 Conical Milling

Cutter.
1 Wire Brush.
1 Grinding Wheel.
4 Drill Bits.
5 Chuck Collets.
6 Eraser Sticks.
Instruction Sheet.

2 YEAR GUARANTEE

TDK E180 
VIDEOTAPES 

ONLY $15 .50

DYNAMIC CASSETTE MIC. 
300 OHM - SUITS MOST 
MODELS, A LOW $2.95

CLIPS TO SUIT 216 TYPE
9 VOLT BATTERY, WE HAVE 
HUNDREDS TO CLEAR AT 
10c EA. THIS MONTH ONLY.

TEXAS INSTRUMENTS 
LEARNING CENTRE
Come in and have a look at these, you'll be 
amazed with these machines and our price 
too.

SPEAK & SPELL
Inc E.T. MODULE
SPEAK & READ 
SPEAK & MATH 
MATH MARVEL 

LITTLE PROFESSOR
T.l. 99/4A HARDWARE & 
SOFTWARE AVAILABLE
INCLUDING:
RS232 CARD §175.00
MEMORY EXP.
CARD §199.00
EXTENDED BASIC §59.95
T.l. INVADERS §29.95
PARSEC §34.95
BUCK ROGERS §34.95
STAR TREK §34.95
MASH §34.95
AMAZE-ING §29.95

WE ALSO HAVE THE LATEST 
CALCULATORS INCLUDING 
THE NEW T.l. 57 & T.l. 66.
Tl 30-ii SLIDE RULE
Tl 35 STUDENT MATH KIT
Tl 54 ADVANCE SCIENTIFIC
Tl 55-ii 56 STEP PROG.

WITH STATISTICS.
Tl 57 48 STEP PROG. WITH 

SUBROUTINES
LCD PROGRAMMER

BASE CONVERSIONS.
BA-ii FINANCIAL 
BA 55 PROG. FINANCIAL 
Tl 66 500 STEP PROG.

170 FUNCTIONS

TRADING HOURS:
MON TO FRI 8.30am to 5.30pm
THURS NIGHT 6 30pm
SATURDAY 8.30am to 12pm

ALL PRICES INCLUDE SALES TAX AND ARE SUBJECT 
TO CHANGE WITHOUT NOTICE.



Electronics Australia reviews the

LEADER LSG-216 
RF Signal Generator
RF signal generators certainly don’t look like the 
instruments of yesteryear. Here we review the 
Leader LSG-216 which is digitally controlled and 
fully programmable.

The LSG-216 is a smart looking RF 
signal generator produced by the Leader 
Electronics Corporation of Japan. The 
LSG-216 is capable of producing AM, 
FM and CW test signals over the ranges 
100kHz to 30MHz and 75MHz to 
115MHz. Most of the readouts are 
digital and virtually all the controls act 
through logic circuits rather than 
directly.

The front panel is finished in a cream 
colour with black lettering for the 
control legends and grey reverse lettering 
for control highlighting. The case is 
made completely from metal and is very 
solidly constructed which will allow 
other equipment to be stacked on top if 
necessary.

Basic physical parameters are; 
dimensions of 400 x 300 x 100mm (W 
x D X H), a weight of 7kg and a power 
consumption of around 25W.

The front panel of the LSG-216 is 
divided roughly into two sections — 

upper and lower. Front panel controls 
and indicators along the upper section 
(from left to right) are: power on-off 
switch, a small meter and associated 
range switch which indicates modulation 
depth (for AM outputs) or frequency 
deviation (for FM outputs) and a large 
darkened plastic panel behind which are 
green seven segment LED displays for 
address indication (more about this later), 
output frequency and output voltage (in 
dBM).

The lower section of the front panel is 
grouped into four smaller sections which 
are titled: Modulation, Program, Freq 
Up/Down and Output.

The modulation section contains (as 
would be expected) controls for applying 
modulation to the output signal of the 
LSG-216. Both amplitude modulation 
(AM) and frequency modulation (FM) 
may be applied to either frequency band. 
There are 10 pushbutton switches and 
two screwdriver presets. The presets 

control the amount of modulation 
applied in either AM or FM modes and 
are usually set to provide standard 
modulated outputs from the generator 
(eg 75kHz deviation for FM or 30% 
modulation for AM).

Each pushbutton switch has an 
associated LED which illuminates when 
the switch is activated. Six of the 
pushbuttons control modulation of FM 
signals. They allow either a mono or 
stereo signal to be generated, a 19kHz 
pilot to be added or removed and 
modulation to be applied to either the 
left channel, right channel or the Main 
signal or Sub signal.

Of the remaining four pushbuttons, 
two select between AM, FM and CW 
(continuous wave or no modulation) 
while the third selects an external 
modulation source. The fourth 
pushbutton changes the internal 
modulation source between frequencies 
of 400Hz and 1kHz. External 
modulating inputs are applied via two 
BNC sockets mounted on the left hand 
side of the modulation section.

The upper socket is used to apply 
external modulation to AM signals, 
mono FM signals for the left channel of 
a stereo FM signal. The lower socket is 
used to apply external modulation to the
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LEADER LSG-216 RF Signal Generator
right channel for stereo FM signals. The 
maximum external modulation voltage is 
5V peak-to-peak and the modulation 
frequency range is 20Hz to 100kHz (with 
carriers more than 1MHz) for FM 
signals and 20Hz to 10kHz for AM 
signals.

The Freq Up/Down section has two 
controls only, a pushbutton “digit select” 
and a rotary “Up/Down” control. These 
controls work in a fairly novel way to 
change the output frequency of the 
LSG-216. The output frequency is 
displayed by six seven-segment displays. 
At the top right hand side of the five 
least significant digits of the frequency 
display are small green LEDs. The LEDs 
are activated in turn by touches of the 
digit select button, each touch moving 
the LED activation one step to the right.

When the LED adjacent to a 
particular digit is activated, that digit 
may be altered by rotating the Up/Down 
rotary control. Rotating the control 
clockwise causes the digit to increment 
while rotating the control anticlockwise 
decrements it. Incrementing the digit 
past nine or decrementing it past zero 
affects the digits leading the one being 
changed. This is an advantage for it 
often saves time when making small 
changes in frequency.

As an example say we were on 
2.00MHz and wished to go to 1.98MHz. 
We would simply select the second zero 
in the 2.00MHz reading with the digit 
select button, then decrement it by two 
with the rotary Up/Down control. The 
display (and output frequency) would 
then automatically change to 1.98MHz. 
This is much faster than having to 
change each digit one by one.

The output level of the LSG-216 is 
controlled by two pushbuttons and a 
single rotary control grouped in the 
extreme righthand section labelled 
“output”. The pushbuttons are labelled 
“lOdB” with arrows to indicate whether 
it is an increase or decrease. The rotary 
control is indented with each step giving 
a change in level by IdB.

The output level is indicated on a two 
digit LED display. The output range is 
-9dB/z to 99dB/x (OdB/z = l^V) which 
correspond to open circuit output 
voltages of 0.35/xV to 89.1mV 
respectively. To set a particular output 
level, the lOdB buttons are pushed until 
the output is in the correct decade, then 
the rotary control is used to set the exact 
level.

Because the output of the LSG-216 is 
specified into an open circuit, the actual 
output level will not correspond to the 
indicated output level. Since it is usual to 
terminate the signal generator output 

with a 509 load, the signal generator 
output will normally be six decibels 
lower than the display indication.

The program section takes up most of 
the centre area of the front panel and 
contains two “thumbwheel” type address 
switches, a large, rotary address 
increment/decrement control, a 
pushbutton numerical keypad and eight 
pushbutton function switches.

Both the output frequency and the 
output level may be altered using the 
program controls. When the level or freq 
buttons are activated, the numerical 
keypad may be used to enter a required 
output level or frequency. This feature is 
very useful and in practice was generally 
the quickest way to change both output 
level and frequency.

The program section is equipped with 
100 memory locations which may be 
used to store control settings used during 
a particular measurement. One memory 
location can store full details of LSG-216 
control settings including the output 
frequency, output level and modulation 
so up to 100 test setups may be stored.

The thumbwheel switches are used to 
set the particular memory location (or 
address) at which the control settings are 
to be stored. Once the thumbwheels are 
set, the local, set, address reset and store 
keys are operated in that order and the 
present control settings or the LSG-216 
are stored in memory. If another control 
setup is to be stored, the thumbwheels 
are set to the new memory address, the 
LSG-216 controls altered to the new 
settings, then the local, set, address reset 
and store keys operated. The above 
procedure is repeated until as many 
control setups as required are stored.

To recall control setups from memory, 
the recall key is first pressed then the 
rotary, address increment/decrement 
control is adjusted until the LED address 
indicator shows the address at which the 
required control settings are stored. The 
LSG-216 automatically sets its output 
controls to match the settings stored at 
the address shown by the LED address 
indicator.

The speed at which complete control 
setups may be recalled makes the 
program feature very attractive for 
factory or laboratory situations where it 
may be necessary to perform the same 
sequence of tests on many pieces of 
equipment. The generator outputs for 
each test may be programmed into the 
LSG-216 and recalled when desired with 
no possibility of mistakes. A 
rechargeable battery inside the LSG-216 
maintains power to the memory when 
the LSG-216 is disconnected from the 
mains. According to the handbook, the 

battery will protect the memory from 
erasure for a month.

The rear panel of the LSG-216 holds 
sockets for a range output, a ROM (read 
only memory), a remote control and a 
ground connection.

The range output is an RCA socket at 
which a high (5V) logic level appears 
when the LSG-216 is switched to the 
75MHz to 115MHz band and a low (OV) 
logic level appears when the LSG-216 is 
switched to the 100kHz to 30MHz band. 
This output may be used to control other 
equipment such as a signal selector (or 
RF switch).

The ROM socket allows an externally 
programmed EPROM to be plugged into 
the LSG-216 and this used to control the 
output. The handbook is not too specific 
on the purpose of the ROM, however 
since it cannot be erased or altered by the 
LSG-216 we imagine one use could be to 
hold long test sequences so that they are 
safe from accidental erasure or change.

An Amphenol socket is provided for 
connection of a remote control unit. The 
remote control unit is available as an 
optional extra from Leader however 
connection details and timing diagrams 
for the remote control are given in the 
handbook so it would be quite possible 
for someone with a knowledge of 
electronics to duplicate the remote 
control.

Several optional accessories are 
available for the LSG-216 (in addition to 
the remote control and ROM mentioned 
earlier) and these are a dummy antenna, 
a loop antenna, a band splitting filter and 
signal selector.

During our tests we found the 
LSG-216 an extremely easy instrument 
to use. The output frequency proved to 
be very accurate as did the output 
attenuator. Long term drift was very low 
and changes in frequency were made 
quite quickly with no amplitude 
“bounce”.

In summary, we are sure that the 
Leader LSG-216 will find many 
applications in the testing and repair of 
commercial communications equipment. 
It has less application as far as hifi FM 
stereo receivers are concerned as these 
generally have a performance 
specification which exceeds that of the 
LSG-216. With that proviso, the 
LSG-216 is a fine instrument which is 
well priced at $1902 plus sales tax where 
applicable.

Further information on the LSG-216 
signal generator can be obtained from 
the Australian distributors of leader 
equipment, Amalgamated Wireless 
(Australasia) Limited, 422 Lane Cove 
Rd, North Ryde 2113, NSW. ®
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Sheridans
chop PnceS

Centronics Plug 
with Backsheii at 
Lowest Price i 
Australia!
We challenge you to 
find a lower price!! 
Our opposition charge 
upto $19.95!!
Amphenol type 57/ 
303/60. Limited stock!!

only $8.00
Miniature Sin 
Pole, 3 Position 
Rotary
Superb quality gold

Deluxe DIP fe

9VNicads
This fantastic nicad 
battery replaces th€ 
standard 216 9V 
battery found in a 
huge range of 
equipment. Quality 
Varta brand. Limited
stock to clear at : ii—

nly$8.00 |

plated subminiature 
rotary. Only 13mm 
dia x 7mm deep.

onlyôOCei
10 for $8.50
Superb 
FET 
Meter

Switch
Top quality English i
made by SAE. 10 1
way.1" DIL DIP b
switch. Special M
quality pushbutton M
type.

$1.50 each 
10 for $12.00

Ideal for the hobbyist needing an y 
instrument with a constant high input 
impedance. A balanced FET amplifier 
ensures high stability. Both move- g 
ment and input section are diode 
protected. K
Brief Specifications:
Input Resistance: 1 2 megohms on all T? 
DC ranges (except 0.3V, 1.2 
megohms)
DC Voltage : 0.3 1.2. 1 2. 60. 300. 45
1200V
AC Voltage: 3. 30. 1 20. 300 W
DC Current: 60uA, 600uA. 600mA.
Resistance Ranges: RX1. RX100. vllljr

Micro Switches at
Micro Prices
Fantastic quality Cherry brand at 
giveaway prices. 15A/250VAC 
rating. Normally open contacts with 
lever.

only 780 each 
10 for $6.00

RX10K. RX1M 
Accuracy: Within 3% 
Decibel Scale: -20 to 63dB S38»0

We have limited quantities of these top quality Semis

no-no activities.

60í permette^

TRIAC 04001 L4400V 1,6A
SCR S6015L 600V10A 
SCR TO106D1 400V 4A

'«Mi

Scoop on Teccor MicroElectronics
TYPE PT NO.
SCR Q4015H
TRIAC O6025H
TRIAC Q4025H
SCR S6020L
SCR S4020L

RATINGS 
400V 15A 
600V 25A 
400V 25A 
600V 20A 
200V 20A

300V/150A 
Stud Rectifiers 
below 
Wholesale 
Scoop purchase of 
these high power 
rectifiers for IR.
300V reverse or 
forward voltage 
(please specify). 
Brand new current 
stock.

DESCRIPTION
NON SENSITIVE GATE V STUD 

GATED TRIAC %” STUD
GATED TRIAC %" STUD 

NON SENSITIVE GATE TO220AB 
NON SENSITIVE GATE TO220AB 

GATED TRIAC T0220B
NON SENSITIVE GATE TO220AB 

SENSITIVE GATE TO220AB

1-9 lOup 
$2.00 $1.75 
$3.50 $3.00 
$3.00 $2.50 
$1.50 $1.25
$1.25 90<t
$1.00 $0.90
$1.25 904
$1.00 80«

98 way Edge 
Connectors Slashed
98 way double sided 
.1" pitch wire wrap 
type. Never again at 
this price.

only 980 each 
10 for $8.50

only $8.00 each 
8 (any type) $38

150 ohm/25W Wire 
Wound Rheostat
Massive savings on 
these ceramic 
bodied, ’A" shaft 
rheostats. Perfect 
for speaker 
attenuators.
Normally selling for 
$12.00 each 

only $1.20 each 
complete with knob

3 Pair Phone 
Cable
Great for wire 
intercoms and other

Diecast Boxes at 
Slasher Prices
Superb cases are 
ideal for smaller 
projects. Sides are 
precision aluminium 
extrusions. Ends are I 
perfect fitting plastic. 
Comes with all

Telephone No-Nos 
Genuine Plugs 
and Sockets
Plug $2.28 
Socket $3.80 
4 Core Cable 
280 per metre 
By Public Demand!!

Display
Superb 7 segment 
displays with 
thousands of uses. 
Each digit has a 
right hand decimal 
point. Eight inputs 
for segments and 12 
inputs for digits 
(cathodes). Anodes 
are internally 
connected. Were 
selling for $1.50

12 Digit LED

screws etc.

.. $3.50 

.. $4.00 

.. $6.00 

.. $7.00 

.. $8.00

Small 
133 x 76 
x 58mm

Large 
230 x 76 
x 58mm

V/zkgPac
Even more goodies

only $6

$6.00

SHERIDAN ELECTRONICS

Monster Component 
Packs
1 Kilogram of useful components 
including switches, capacitors, 
slide pots, relays, tagstrips etc.
Worth over $20.00

only $8.00

6116-P4
top line 200nS static 
RAMs miles below 
their normal prices. 
Order now and 
save!!

$9.98 each 
fl 10 for $90.00

only $1.00 each
Data included

Monster T rimpot 
Pack
100 mixed types. 
These normally sell 
for 30 to 50« each. 
Grab them while 
they last.

only $8.00

$8.00'J|^ 

164-166 Redfern Street, 
Redfern NSW 2106.
Phone (02) 699 5922.

699 6912
Mail Orders to PO Box 229 
Redfern NSW 2016
Mail Charges: 
$5.00-$9.99 ... 
$10.00-$24.99 . 
$25.00-$49.99 . 
$50.00-$99.99 . 
$100.00 or over

Trading Hours
Mon-Fri.................. 9am-5.30pm
Thurs..............................9am-7pm ¡1
Saturday................. 9am-12noon 11
Note We accept both 
Bankcard and Amencan 
Express. However we cannot 
give quantity discounts on 
credit purchases or account 
orders Minimum for account 
orders is $50 00 
Minimum order $10.00
All prices include sales tax.



Books & 
literature
Analog electronics 
for microcomputers
ANALOG ELECTRONICS FOR 
MICROCOMPUTER SYSTEMS: by 
Paul Goldsbrough, Trevor Lund and 
John Rayner. Published by Prentice-Hall 
of Australia Pty Ltd, 1983. Soft covers, 
136 X 214mm, 438 pages, illustrated 
with diagrams. ISBN 0 672 21821 6. 
Recommended retail price $31.50.

Part of the Blacksburg education 
series, this book covers the analog 
electronics principles involved in inter
facing microcomputers for applic
ations in control and monitoring of a 
variety of processes. Analog input 
systems, analog components of 
microcomputers and power supplies are 
described in three “modules”, with basic 
theory and practical circuits fully 
explained and illustrated.

Analog input systems are covered in 
the first seven chapters, with topics such 
as data acquisition, the principles of 
transducers, signals and noise, signal 
conditioning, signal processing and 
analog to digital conversion. Each 
chapter begins with an overview of the 
topic and concludes with a list of 
references for further reading.

The second section of the book deals 
with the AC characteristics of 
microcomputer systems, with chapters 
covering the electrical properties of 
microcomputer ICs, bus systems and 
analog components. Topics include 
microprocessor timing conflicts, bus 
transmission effects and the design of 
crystal controlled clock oscillators and 
reset circuits.

Part three of the book concerns power 
supplies for microcomputers and voltage 
reference sources, with specifications 
and complete design criteria provided.

Three appendices reinforce the main 
text, with details of unusual transducers, 
the theory and design of switch mode 
power supplies and voltage and current 
specifications of digital ICs.

Overall, Analog Electronics for 
Microcomputer Systems is a useful book 
for the hobbyist or student. It brings 
together in one place material which 
previously could only be found scattered 
through textbooks, data sheets and 
manufacturers’ application notes. 
Recommended for anyone involved in 
the design or construction of 
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microcomputer systems or control 
interfaces.

Our review copy came direct from the 
publisher. (P.V.)

The Penguin book 
of MicroBee games
THE PENGUIN BOOK OF ... 
MICROBEE GAMES by David Johns 
and Tim Hartnell ISBN 0-14-007891-6 
COMMODORE 64 GAMES by Robert 
Young and Paul Copeland ISBN 
0-14-007890-8
VIC 20 GAMES by Paul Copeland 
ISBN 0-14-007888-6
APPLE GAMES by Rohan Cook and 
Tim Hartnell ISBN 0-14-007889-4 
Published by Penguin Books Australia 
Ltd, 1983. Soft covers, 188 X 245mm, 
average 130 pages each, with program 
listings reproduced from dot matrix print 
out, $12.95.

These books mark the start of a new 
publishing venture from Penguin Books 
in conjunction with Tim Hartnell, 
perhaps the most prolific writer on 
microcomputers. Each volume contains 
from 16 to 27 program listings 
accompanied by a brief introduction to 
each particular game, plus some useful 
utility programs and a section on how to 
write your own games programs.

The MicroBee book, for instance, 
provides 26 program listings, divided into 
space battles, adventure type games, 
novelty programs, gambling games and 
simulations. The book for the 
Commodore 64 has listings for 17 games 
programs, including “Gamblers Delight”, 
“Magic Square”, “Red Alert” and 
“Noughts and Crosses” plus appendices 
with programs for setting up menu 
selections, cursor positioning and 
creating your own games programs.

We haven’t tried out any of the 
programs so we can’t report on this 
aspect. Each book is written by an 
experienced user of the particular 
computer and all are edited by Tim 
Hartnell. At $12.95 each, they represent 
good value if you’re prepared to put in 
the effort of typing in the program 
listings.

If you have the computer covered by a 
particular book these volumes seem like 
a low cost way of building up a collection 
of games and perhaps learning a little 
about how programs are written. All 

review copies came direct from the 
publisher, Penguin Books Australia Ltd, 
PO Box 257, Ringwood, Vic. 3134. 
(P.V.)

Amateur satellite 
handbook
THE SATELLITE EXPERI
MENTER’S HANDBOOK: by Martin 
R. Davidoff, K2UBC. Published by the 
American Radio Relay League, 1984. 
Soft covers, 208 X 276mm, 207 pages, 
copiously illustrated with photographs, 
diagrams, and maps. IBSN 0 87259 004 
6. Recommended Australian price, 
$18.15.

This book is aimed primarily at the 
radio amateur, and specifically at those 
amateurs who are interested in listening 
to, or communicating through amateur 
sponsored satellites.

According to the jacket notes the book 
provides “... under one cover, all you 
need to know to communicate through 
or pick up signals from orbiting satellites. 
Whether your interest is in amateur 
radio, weather, or TV broadcast 
spacecraft, you’ll find what you’re 
looking for..

While the “all you need to know” may 
sound a little boastful, the truth is that 
the book does contain a vast amount of 
satellite data. And, while much of it may 
have been covered before in individual 
articles, this is the first time we have seen 
it all assembled in one volume.

The chapter headings give some idea 
of the contents. 1, Some Preliminaries; 2, 
The Early days; 3, Past/Present/Future; 
4, Getting Started; 5, Tracking Basics; 6, 
Ground Station Antennas; 7, Receiving 
and Transmitting; 8, Satellite Orbits; 9, 
Tracking Orbits; 10, Satellite Radio 
Links; 11, Weather, TV, and Other 
Satellites; 12, Satellite Systems; 13, So 
You Want to Build a Satellite. There are 
also several extensive appendices.

Quite apart from the rest of the book, 
the first three chapters provide a most 
interesting history of artificial satellites, 
starting with Russia’s Sputnik I in 1957. 
The history of the amateur satellites, 
which started as an impossible dream, is 
no less intriguing.

The Australian reader must appreciate 
that the book is written for the American 
scene and that some things, such as 
specific tracking data, locator maps, etc, 
are of little value in this country. 
Allowing for this, the book would still 
appear to be an extremely useful one 
and, at the price quoted, very good value.

Our copy from Technical Book and 
Magazine Company Pty Ltd, 289, 
Swanston St, Melbourne Victoria, 3000. 
(P.G.W.)
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HEAT SINKS

FOURTH EDITION

UHF/VHF manual
VHF/UHF MANUAL: Edited by G. R. Jessop, C6JP. 
Published by the Radio Society of Great Britain, 
Hertfordshire, England. Hard covers, 528 pages, 246 X 
184mm. Illustrated with circuits, line drawings, and 
photographs. ISBN 0 900612 63 0. Recommended 
Australian price $24.95.

This is the latest (1983) edition of the RSGB’s VHF/UHF 
Manual, the fourth since its introduction in 1969, and the first 
since 1976. The RSGB manuals in general, and this one in 
particular, have always been regarded as technical reference 
books of very high standing, and this latest one would appear to 
uphold, and possibly enhance, this reputation.

While all the traditional basic material and theory has been 
retained, the text has been extensively updated to take into 
account the latest technology and hardware, available to the 
amateur, particularly solid state devices.

• The chapter on receivers is quite extensive and, while 
commercial units tend to predominate on VHF these days, 
there is a constructional article of a 144MHz receiver 
incorporating a phase-locked loop local oscillator, incremental 
tuning, and a digital frequency display.

At a lesser level there are a number of interesting circuits for 
converters, RF amplifiers and similar ancillary devices well 
within the constructional capabilities of most amateurs.

Much the same applies to the chapter on transmitters, with a 
wide range of power amplifier circuits both valve and transistor, 
to tempt the home builder. Some designs include full size 
printed board patterns. There is also a section on amateur TV.

There is too much to review in detail, but the chapter 
headings will give some idea of the book’s scope. (1) Historical 
perspectives. (2) Propagation. (3) Tuned circuits. (4) Receivers. 
(5) Transmitters. (6) Integrated equipment. (7) Filters. (8) 
Antennas. (9) Microwaves. (10) Space communications. (11) 
Test equipment. There is also a copious data appendix.

Of these chapters, those on filters, antennas, and test 
equipment provide particularly interesting reading, while the 
data section will prove invaluable as a source of formulas, codes, 
graphs, plug and socket dimensions, etc.

In summary this is a first class technical text book which 
should form a part of every serious amateur’s library. And for 
those still studying for their ticket, this will prove an invaluable 
reference book to supplement your study course.

Highly recommended.
Our copy direct from the publishers, but is available in 

Australia from Dick Smith Electronics and other technical 
bookstalls. (P.G.W.)

Clip and Save
Clip-on Thermalloy “Slip Clip” heat sinks and 
save assembly time, board space, and heat 
sinks costs. They require no mounting hardware, 
PC board drilling, or adhesives, and clamp firmly 
to the device for maximum heat transfer. “Slip 
Clips” are available for TO-202, TO-220, TO-126, 
Motorola case 90 and most other popular case 
styles.

Plastic 
Power Coolers
New low profile heat sinks save board space
The 6073B is 19 mm square and just 9.5 mm high. 
It cools SCR's and transistors in TO-220. Motorola 
Case 70 and Case 90 packages. Dissipates 21° C/watt 
in natural convection. Available in Black Anodized and 
Pre-Black Anodized finish.

Thermalloy
Number one in Semiconductor Accessories. . 

TECHNICAL INFORMATION AVAILABLE ON REQUEST.

SOANAR ELECTRONICS PTY. LTD.
INCORPORATED IN VICTORIA
30-32 Lexton Road,Box Hill, Vic.,3128, Australia.
VICTORIA: 8950222 QUEENSLAND: 852 1131
N.S.W.: 789 6744 WEST AUST: 381 9522
STH. AUST: 2970811 TASMANIA: 31 6533



Master the
Microprocessor

Learn how Microprocessors 
really work 

.. .the practical way.

The Purpose of this 
Course
There is a considerable, 
expanding and world-wide 
demand for people with a 
real knowledge of 
microprocessors and 
general computer 
technology. Such people 
are needed to design and 
evaluate systems and to 
assess and develop the 
enormous range of possible 
applications, both present 
and future, ot 
microprocessors and to 
understand the installation 
and servicing of the main 
types of equipment of which 
they may form the most vital 
component.
(A microcomputer has 
already been produced to 
replace the mechanical 
programmer on a domestic 
washing machine, lor 
example.)
This Course provides the 
necessary basic information 
to enable a student to really 
understand the functioning 
of microprocessors and 
their supporting circuitry. 

usually referred to as the 
"hardware" This is backed 
up by showing how to 
program a microcomputer 
(or produce its “software") 
in the most fundamental 
form ot computer language 
called “machine code ' 
No previous knowledge of 
computers is necessary, 
though a little basic 
knowledge of electronics 
plus digital and logic 
circuits will be found 
helpful.
A special introductory short 
course is available to 
provide this back-ground 
information, if required by 
an individual student on the 
course without extra fee.

Student—Tutor 
Contact
A qualified tutor is available 
to every Student throughout 
this Course in order to deal 
with any queries which may 
arise and to assess certain 
questionnaires which are 
issued to Students 
throughout the period of 
training.

Certificate
Issued to all Students 
completing the Course 
successfully. Course covers 
mam requirements of the 
City and Guilds Certificates 
in Computers.

Practical
Self

Study 
Course
FREE COLOUR BROCHURE

Post coupon now: The Australian School of Electronics I 
Pty. Ltd , P O Box 108, Glen Ins, Victoria, 3146.

J Offices at 219 Balaclava Rd., Caulfield North.
Please send your brochure without any obligation to '

I Name I

I® Address

I® Postcode

How the Course is 
organised
The basis for the practical 
work in the Course is the 
Microcomputer.
This is supplied completely 
assembled and ready to 
use.
The Course text is carefully 
arranged in sequence so 
that each new section 
follows logically from 
previous work. Hardware 
description and 
programming technique 
progress together, so that 
the Student is discouraged 
from treating them as 
distinctly separate subjects. 
Following each section of 
descriptive text, detailed 
instructions are given in 
order to use the 
Microcomputer to provide a 
practical demonstration of 
each new function or 
technique This provides a 
very powerful way of 
learning precisely how the 
system operates, and 
enables any possible 
ambiguities in the Student's 
mind to be quickly resolved

Next month in Electronics Australia*

No-holds-barred model 
train controller
If you fancy building a no-holds-barred train controller, September 
Electronics Australia has the ideal circuit.
The features include;

• pulse power for reliable running • excellent speed 
regulation • full short circuit protection with visible 
indicators • variable inertia and braking plus direct 
drive for shunting • provision for walk-around 
throttle • adequate power for double and triple 
heading • fixed 15VAC and 12VDC for lighting and 
accessories.

Teletext decoder
Next month, we intend to publish the complete circuit 
diagram of our new Teletext Decoder and give you a 
close look at the final version. In the meantime, you can 
order your kit from Dick Smith Electronics so that you will 
be ready to begin construction.

Electronic ignition system
Our latest electronic ignition uses a Siemens Hall Effect 
device and a rotating vane assembly from Bosch. The 
system is easy to install and is especially suitable for 
Australian 6 and 8-cylinder cars.

Sanyo CP-400 CD player
New from Sanyo, the CP-400 is a fully-featured compact 
disc player with infrared remote control. We review this 
interesting newcomer in September Electronics Australia.

Although these articles have been prepared for 
publication, circumstances may cnange tne final content. 
However, we will make every attempt to include the 
articles featured here.
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50 ofi £5¿^>...
“Electronics Australia’’ is one of the longest running technical publications in the 
world. We started as “Wireless Weekly’’ in August 1922 and became “Radio and Hob
bies in Australia’’ in April 1939. The title was changed to “Radio, Television and Hob
bies’’ in February 1955 and finally, to “Electronics Australia” in April 1965. Below we 
feature some items from past issues.

Wiflpless 
Weekly

August, 1934

Listeners fight interference: With 
encouragement from “Wireless Weekly” 
and the enthusiasm of Mr W. Showell, a 
Radio Listeners’ League has been formed 
in Wollongong. At the initial meeting, a 
surprising amount of work was done 
toward the eliminating of interference, 
which is as bad in Wollongong as in most 
other places. So that all might enjoy the 
benefits of membership, the fee has been 
fixed at 2/- per annum. Local municipal 
council and the railway authorities have 
been communicated with to assist the 
league in its endeavour to locate the 
causes of interference.

Ship launched by wireless: The launching 
of a 17,000-ton motor vessel, 
“Bloemfontein,” for South African trade, 
at Amsterdam, was done by wireless by 
the Prime Minister of the South African 
Union, General Hertzog, from Pretoria.

For this event Philips had installed at 
Pretoria a line leading to the Post Office 
at Pretoria, where it was in radio- 
telenhonic communication with 
England. From there communication 
was established with Amsterdam.

At about midday, General Hertzog 
pressed a button, which caused a 
gramophone record to reproduce a 
certain note. A relay responded to the 
note causing a bottle of champagne to be 
smashed against the ship’s side and 
removing the last obstacles to the 
slipping-down of the ship.

Polar explorers: Quite a number of our 
readers have experienced the thrill of 
listening on their shortwave receivers to 
the interesting broadcasts originating 
with the Byrd Expedition now at Little 
America, in the South Polar regions, but 
few realise that in that far-away land of 
perpetual snow, Admiral Byrd and his 
valorous assistants are constantly in 

touch with the outside world by 
shortwave wireless. Regular broadcasts 
are exchanged between Admiral Byrd’s 
transmitter and several American 
stations, whilst the AWA station at 
Sydney is also in constant touch.

Wot, no VCR? Invited by an American 
journal to say what broadcasting would 
be like in a hundred years, Dr Alfred N. 
Goldsmith, former Chief Engineer of the 
RCA, said: “Rising from my breakfast in 
June, 2034, 1 saw a pile of paper sheets, 
beautifully printed in colour. These were 
the radio facsimile-recorded summaries 
of television-scenes. If I miss events of 
the day by television, 1 can review them 
in facsimile.”

Ultra-short waves in the air: At the Orly 
Flying School, France pupils 
communicate by telephony on ultra- 
short waves with the ground or other 
’planes in the air at ranges from 15 to 50 
miles; in the concluding stages of a flying 
course, the instructor directs his pupil by 
radio from the ground.

Lima ® 
VLLLVLL1(1L
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August, 1959

First British nuclear sub: The first 
British nuclear-powered submarine has 
commenced construction, and the “keel” 
was officially laid by the Duke of 
Edinburgh on June 12 at the Barrow-in- 
Furness yards of Vickers Armstrong 
(Shipbuilders) Ltd.

The submarine will be fitted with a 
nuclear power plant similar in design to 
that now used in the latest American 
submarines of the “Skipjack" class.

Valves still needed for some jobs: 
International General Electric Company 
has unveiled an advance design of 
transistorised two-way radio equipment 

which it claims contains the highest 
powered transistorised models, the 
smallest sizes and the lowest battery 
drain ever to be made commercially 
available in the mobile communications 
field. The equipment will be available in 
units up to 75 watts. From the 75 watt 
category, the line ranges downward to 30 
and IO watt units in sizes as small as 
85/ein wide, 12in long and 4in high.

The new line contains the fewest 
valves of any mobile radio equipment 
now marketed. Only three are used in 
lower wattage categories and four in 30 
and 75 watt models.

The first units to come off the 
production line will be manufactured for 
use in the l50-!74Mc band.

Preparing for the space age: Among the 
frequency allocations to be debated at 
the ITU conference in Geneva later this 
year are those set down for 
communicaton to space ships and 
satellites.

The frequency allocations under 
discussion will be valid for the next 11 
years, during which time it is expected 
that they will be required for this new 
service.

The channels will allow for 
communication both between the earth 
and space ships, and between the ships 
themselves.

They are mostly at very high 
frequencies where no difficulty is 
anticipated in covering considerable 
distances with low power.

Proximity warning for cars: Information 
on an experimental proximity warning 
radar for use in cars appears in a recent 
issue of “Electronics”. The unit transmits 
a narrow unswept CW beam in front of 
the car. The beam is reflected by any 
solid object in the car’s path. Warning 
signals can be conveyed to the driver 
either aurally or by indicator lights — 
green for clear, flashing red for danger.

It is believed that the system will be 
valuable in preventing accidents on 
turnpikes, super highways and 
expressways, where it would warn a 
driver when he is approaching a car or 
object too closely or too rapidly.

The doppler radar is sensitive to 
objects up to 1000ft ahead of the car. A 
reflex klystron is used to generate power 
at l6,l40Mc, which is piped through 
wave guides to the feed horn of the 
transmitting antenna.
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REVIEWS OF RECENT

Records & Tapes
CLASSICAL*POPULAR• SPECIAL INTEREST

RACHMANINOV_______
Piano Concerto No. 2 in C minor. 
Vladimir Ashkenazy (piano) and the 
Moscow Philharmonic Orchestra 
conducted by the late Kyril Kondrashin. 
Decca jubilee Stereo Analog disc JB 52.

It sometimes happens that an artist 
interprets a work well-known to his 
listener with details so different from 
those he — the listener — expects that 
he disapproves here and there, yet 
finishes by finding the piece enjoyable 
just the same.

This reissued Ashkenazy doesn’t quite 
fill this function but it has its 
eccentricities in plenty. Chiefly these are 
a matter of unusually slow tempos, 
occasionally so slow that one finds 
oneself muttering “for heavens’s sake get 
on with it”.

This concerto, of course, gives the 
soloist plenty of opportunities to display 
some brilliant virtuosity — never 
overlooked by Ashkenazy here! There 
are also some breath-taking climaxes. 
But generally speaking Ashkenazy’s 
performance lacks the panache expected 
from this so often recorded work.

It has been performed and recorded so 
often that it has had time to develop a 
style of its own to which most performers 
conform, but this is certainly not the case 
here. In contrast to the slow passages the 
fast ones seem to be rushed, and vice 
versa. Both are impressive but together 
they just don’t make sense.

Rubatos abound but I must admit 
they are never made in a way that 
distorts the composer’s line of thought. 

And doubtless due to the age of the 
original issue the sound tends to be a 
little archaic by modern standards. And 
when Ashkenazy is not dazzling us with 
his technical brilliance he reverts to a 
kind of melancholy that is peculiarly 
Russian. This mood is hard to describe 
but you will recognise it as soon as you 
hear it.

After the disastrous premiere of 
Rachmaninov’s First Piano Concerto 
due to an outrageous performance by 
Glazounov who, Rachmaninov declared 
was drunk in charge of the orchestra, 
this Second Concerto, composed some 
three years later, acted as an 
introduction of the young Rachmaninov 
to the west. But not quite in the way 
Ashkenazy plays it here.

One feels that his interpretation is part 
of a well-considered plan and not just a 
matter of a stray bar here and there. And 
I’m afraid he goes further in his own 
strictly personal way than I am prepared 
to accept, especially when some better 
rival performances are remembered. 
(J.R.)

________SCHUMANN_________

Piano Concerto in A minor. Sviatoslav 
Richter (piano) and the National 
Philharmonic Symphony Orchestra of 
Warsaw conducted by Witold Rowicki. 
Introduction and Allegro Appasionato in 
G Major, Op. 92 played by the same 
artists. Novelette in F Major; Toccato in 
C Major (Richter/piano). DGG 
Resonance 2535 181.

I can’t remember just what recording 
introduced the Russian pianist to the 
west but I do recall that all who heard it 
realised that another bright star had risen 
in the east and the west was stunned 
with admiration.

All this happened back in the late 
1950s or early ’60s and since then 
Richter has made many recordings of 
various composers, some superb, some 
occasionally not quite up to his best 
standard but, generally speaking, all of a 
consistently high standard. He has 
emerged with one fact firmly etched on 
to the world’s musical consciousness, 
that he is a peerless interpretor of Robert 
Schumann’s music.

A confirmation of this large-sounding 

statement is to be found in his 
performance of the main work in this 
recital. The concerto is not a difficult 
work technically but the music’s texture 
is so responsive to the slightest variation 
in the way of a modification, however 
light, that it is immediately appreciable.

It is in these tiny personal touches and 
general appreciation of the whole that 
Richter’s smallest nuance is not only 
elegant: it fits seamlessly into place.

The whole performance is a 
masterpiece of style. Its generous 
romanticism is never allowed to become 
tediously sentimental. Nowhere will you 
find any excess. The slow movement 
never loses its dignity: the Finale is a 
joyous romp. And everything is in the 
most beautiful proportions.

The Warsaw’s contribution gives the 
soloist exactly what he needs. The 
engineering is old but 1 wouldn’t change 
it in favour of the finest sound recorded 
nowadays. (J.R.)

________ STRAUSS__________
Four Last Songs together with six 
other less important lieder. Jessye 
Norman (soprano) with the Gewandhaus 
Orchestra of Leipzig conducted by Kurt 
Masur. Philips Stereo Analog Disc 
6514 322.

Among the fairly recent of the many 
recordings of these songs to come my 
way, my favourite has been the 
Schwarzkopf. The quality of her voice 
remains as pure as ever, her wide range 
still immaculately and effortlessly 
covered.

Now another has come along that I 
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enjoy much more. The newcomer is this 
Jessye Norman disc backed by the 
Gewandhaus Orchestra of Leizpig.

My preference has nothing to do with 
technique: my homage goes to the sheer 
nobility of Norman’s voice, unmatched 
since the old recording of the songs by 
Flagstad so many years ago. Norman 
seems to capture so persuavily the 
autumnal quality of the pieces.

Here is no handshake of farewell but 
the warmest of embraces. I am not 
exaggerating when I write that I was 
completely entranced when I listened for 
the first time and my enjoyment has 
remained unaffected at every repetition.

I will not comment on the four songs 
separately. For me there is only one 
word to describe them — perfect. A 
word of the highest praise, too, for the 
support afforded Norman by the 
Gewandhaus Orchestra under Kurt 
Masur. No one could desire better. 
Importantly, the balance between voice 
and orchestra is impeccably sustained 
throughout.

In addition to the Four Last Songs 
equally enjoyable performances of the 
other lieder are also provided: Cecile, 
Morgan, Wiegenlied, Ruhe Meine Seele, 
Meinem Kinder and Zueignung. The 
accompaniments to these were arranged 
for orchestra by Robert Hegger. (J.R.)

ELGAR

Violin Concerto in B Minor. Ytzhak 
Perlman (Violin) with the Chicago 
Symphony Orchestra conducted by 
Daniel Barenboim. DGG Digital Analog 
Disc 2532 035.

Here again, as in the case of Jessye 
Norman, we have to go back to the early 
days of LP to find a comparison with a 
present day performance. I am, of course 
referring to the great performance of this 
work recorded so many years ago by the 
boy Menuhin and its elderly composer 
Elgar.

It has been splendidly recorded many 
times since but 1 am always drawn to the 
Menuhin/Elgar disc despite its somewhat 
archaic sound nowadays. I have given 
much thought to what makes Perlman’s 
version differ so much from all his 
competitors’. Here is the result for what 
it is worth.

The Perlman reading is essentially a 
happy one. So was Menuhin’s. It also 
established the concerto as a work of 
world standard proportions. So does 
Perlman’s. Dazzling as is Zuckerman’s 
technique on another disc, Perlman’s is 
still more blinding. Add to this the 
bonhomie of Kreisler — to whom the 
concerto was dedicated — and an overall 
sweetness of tone and you have the 

Perlman as 1 see — or rather — hear it.
When a critic finds himself up in the 

rarefied air of comparision between such 
great violinists as Perlman and 
Zuckerman he is in danger of being 
challenged to compare bar by bar his 
reasons for preferences. In this case my 
answer would be that Perlman’s 
technique enables him to play even the 
most difficult bars with an insouciance 
unmatched by any of his rivals. Any of 
them.

He flings multiple stoppings around 
with the ease of a C Major scale. Then 
there is the quality of the recorded 
sound. True, the original Elgar/Menuhin 
engineering is right out of the running 
here. But despite the Elgarian 
lusciousness of some of the previous 
recordings, in terms of that under review 
— the first digital — the Perlman 
responds gratefully to the digital’s clarity.

I would however have preferred the 
soloist to have been placed ever so 
slightly further away from the mike so 
that some of Elgar’s inspired scoring 
might have been heard better.

I feel that whenever there is a 
Zuckerman/Perlman contest, Perlman’s 
will always have the weight of greater 
approval. I’d have to listen to the 
Zuckerman again to make up my mind 
but I’d still hang on the the Perlman. 
(J.R.)

GRAND OLE OPRY
In Concert. Tom T. Hall Recorded live at 
the Grand Ole Oprv House. Stereo LP. 
RCA APL1-4749.

If you're in the mood for 22 minutes of 
American style country and western 
music, along with some joshin’ and some 
spirited pickin’, this recently released 
LP could be for you. Back home in 
Tennessee after a tour of Australia and 
New Zealand, Tom T. Hall is in fine 
voice and is backed by an enthusiastic 
group of Nashville musicians.

The audience, too, is determined to 
have a ball and to make its presence felt 

in this “in concert” recording.
To judge by the patter and the 

applause, the numbers are favourites 
both with the performer and the 
audience: Country Is — Ballad of the 
Forty Dollars — The Year That Clayton 
Delaney Died — Foggy Mountain 
Breakdown — I Know You’re Married 
— Don’t Tell Ruby Where I’m At — 
Your Man Loves You, Honey — I Like 
Beer — I Took a Memory to Lunch — 
Sneaky Snake — I Love — Old Dogs, 
Children and Watermelon Wine.

It’s a fun occasion and the engineers 
have done a good job in capturing the 
artist, lead instruments, orchestra and 
audience without problems and without 
mishap. It may be American and it may 
be “commercial” C&W but it’s easier on 
the ears than a lot of Australian bush 
ballads and balladeers “in concert”. 
(W.N.W.)

MANCINI MUSIC
Award-Winning Hits; Henry Mancini 
Vol 2. 20 Fabulous Hits. Stereo LP, 
RCA, SP 151.

I’m not sure whether there’s supposed 
to be any distinction between “Award
winning hits”, “The best of ..“The 
very best of ...” or simply “An hour of 
..RCA certainly don’t offer any 
jacket notes to relieve your suspense: just 
the title, the track list and the playing 
times. Oh yes, there’s a copyright note 
that simply says “1974,1983”.

That aside, you do get close to an hour 
of pleasant music from "Henry Mancini, 
His Piano, His Orchestra and Chorus”, 
some of it his own but most of it from a 
variety of other composers. All told, 
there are 20 “Fabulous Hits” but, as a 
guide, we list the contents of side one:

“Theme from ‘A Fistful of Dollars’ — 
Patricia — Ludmilla’s Theme — Till 
There Was You — Tequila — I Can’t 
Stop Loving You — Didn’t We — Delta 
Dawn — For The Good Times — Last 
Date — Theme from ‘Hatari’.”

With varied arrangements from track
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Records & Tapes
to track, there is no risk of monotony in 
the sound. The tracks obviously come 
from RCA’s stock of Mancini master 
recordings but are faded out, in this case, 
at between two and three minutes 
apiece. It would certainly make for 
convenience in the cassette version, with 
the two sides coming out to within a few 
seconds of 28 minutes each.

In fact, with generous playing time, 
limited dynamic range and a variety of 
numbers, the album would be a natural 
choice for music-while-you-drive, or as 
an accompaniment to everyday tasks in 
the house or workshop. That’s provided 
you’re not put off by “Theme from 
Mission Impossible” or “I Can’t Get 
Started” on side two! (W.N.W.)

STRAVINSKY, BORODIN
Stravinsky — The Firebird.
Borodin — Miusic from Prince Igor.
Robert Shaw conducting the Atlanta 
Symphony Orchestra and Chorus. Telarc 
compact disc CD-80039. (From PC 
Stereo, PO Box 272, Mt Gravatt, Qld 
4122).

This is from a quite historic master, 
made in June 1978, and one which 
confirmed Telarc’s pioneering decision to 
standardise on digital masters for all 
future major recordings. Since then, the 
list has grown from two to around 50.

Conductor for the performance was 
Robert Shaw, born in 1916 and destined 
for the clergy, but later to become widely 
known as conductor of the Robert Shaw 
Chorale. He moved to symphonic work 
in the ’50s, assumed responsibility for the 
Atlanta Orchestra during the '60s and 
later founded the Atlanta Symphony 
Orchestra Chorus.

For this recording he used a shortened 
version of the original 1910 ballet suite, 
rearranged by Stravinsky himself in 
1919. Based on the legend of Zhar-Ptitsa, 

a magical bird with wings of flame, the 
ballet tells how, in gratitude for being 
spared during the hunt, the magical 
Firebird intervenes in the affairs of 
Prince Ivan — son of the Czar — to 
bring him his heart’s desire.

Playing for 20 minutes 39 seconds, the 
suite divides into: Introduction — The 
Firebird and Her Dance — Round 
Dance of the Princesses — Infernal 
Dance of King Kastchei — Berceuse — 
Finale.

The second item, “Music from Prince 
Igor”, is from an opera written by 
Alexander Borodin in 1871. It relates to 
a 12th century campaign by the Russians 
against the nomadic Polovetsians (more 
correctly the Polovtsy). A doctor and a 
scientist, Borodin described himself as a 
“Sunday composer” — gifted but not 
very methodical in preserving his work. 
This one survives only because 
Glazounov and Rimsky-Korsakov 
reconstructed it mainly from memory!

Included here are Overture (10 
minutes 30 seconds) and Polovetsian 
Dancers (11 minutes 38 seconds). The 
scintillating choruses for the dances are 
sung in original Russian by the chorus 
and, for your guidance, an English 
translation is included in the 
accompanying booklet.

All told, it’s a vital performance and 
one that has stood the test of time during 
the five years or more that it has been on 
the world hifi market as a digitally- 
sourced LP.

Technically, the dynamic range is very 
wide, with the Firebird introduction in 
particular creeping into audibility as 
stealthily as a hunter moving through 
the forest. But there is certainly no 
stealth about the drums or the praise for 
the Khan in the final choruses. The tiny 
sounds emerge from silence and the 
compact disc is untroubled by the 
climaxes but I did sense some slight 
coarseness in the most complex mid-level 
orchestral passages. It could be acoustic 
in origin but check it for yourself if you 
have occasion to audition the record. 
(W.N.W.)

DEVOTIONAL

Evie: Hymns, Yesterday, Today and 
Forever. Stereo LP, Word 7-01-891910. 
[From Word Records Aust, 18-26 
Canterbury Rd, Heathmont, Vic 3135. 
Phone (03) 729 3777.]

A very familiar face on the devotional 
record stands since the last Billy Graham 
Crusade in Australia, Evie maintains a

continuing appeal to teenagers and 
younger adults, with her style, her 
evident sincerity and the quality of the 
musical back-up normally provided.

Her appeal to the greying generation 
has been somewhat less because, while 
they acknowledge her appeal, there isn’t 
the same empathy with her repertoire of 
predominantly new Gospel songs. 
(“They don’t write ’em like they used 
to!”)

In this new album, produced by her 
husband Pelle Karlsson, Evie does 
something about that, with a program of 
traditional hymns with only modestly 
up-dated arrangements.

The opening track “The Old Rugged 
Cross” is fairly straight down the line, as 
if by way of assurance but, as the 
sequence progresses, so do the 
arrangements. If the hymns appeal to the 
older members of the family, the 
younger generation will be left in little 
doubt that they are listening to Evie so 
that, all told, it should add up to a very 
popular album.

Backing is varied but always good, 
involving keyboards, guitars, bass, 
drums, percussion, strings and vocal 
harmony. The track list: The Old 
Rugged Cross — He the Pearly Gates 
Will Open — All Hail the Power — A 
Christian Home — How Great Thou 
Art — Day by Day — Near to the Heart 
of God — He Hideth My Soul — Give 
to the Lord — Lead Me to Calvary — 
Doxology.

Playing time is just over 38 minutes 
and the sound quality is good. In short, 
an album that should make for pleasant 
family listening. (W.N.W.)

SOCIAL COMMENT
Equator. Randy Stonehill. Stereo LP. 
Myrrh/Powderworks POW-4031. 
Distributed by RCA.

The only words on the tront of this 
album are: Randy Stonehill, Equator and 
Myrrh — the last being familiar to this 
reviewer as the source of many
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Now 15.00
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Records & Tapes
When you’re in the market for a car you head for 
"Auto Alley" —
For you, the electronic enthusiast, tradesmen, 
hobbyist or just an electronic Nut, we’ve 
created "Silicon Alley” — better known as York 
Street. So no matter what you need in 
electronics, drop your soldering iron and come 
on in. (OOP’S switch it OFF first)

SINCLAIR SPECTRUM
HOME COMPUTER

249.00
359.00
149.00

Sinclair ZX Spectrum-16K RAM
Sinclair ZX Spectrum-48K RAM 
Sinclair ZX Printer

devotional albums distributed through 
Word Records, Australia. Sure enough, 
the copyright notice on the label 
indicates Word Inc 1983, but it is a 
“Powderworks” label, and distribution is 
through RCA.

Perhaps it’s not surprising, because it 
certainly doesn’t fit the established 
Myrrh/Word image for devotional 
records. The first track “Light of the 
World” has a Christian connotation and 
“Shut De Do” is an up-tempo “spiritual” 
but most of the other numbers are social 
comment of one kind and another.

Perhaps I should quality this remark: 
that’s what they seem like from the title 
and what you can make of the words if 
you don the headphones with that in 
mind. The titles of the remaining tracks, 
most of them original to Stonehill are:

Big Ideas — Even the Best of Friends 
— American Fast Food — China — 
Cosmetic Fixation — Turning Thirty — 
Hide Them In Your Love — World 
Without Pain.

It’s very much an album for rock fans 
— or at least those who like the beat, the 
noise and the electronics, without too 
much regard for what it’s all about.

As for quality: superficially it’s okay as 
far as that kind of sound goes but, if you 
listen critically through the quieter bits 
(eg, the space between tracks one and 
two) you’ll hear the dull rumblings and 
scratchings of noisy equipment.

It didn’t exactly turn me on. (W.N.W.)

VIVALDI

The Four Seasons. Gerard Schwarz and 
the Los Angeles Chamber Orchestra. 
Elmar Oliveira, violin. Delos compact 
disc D/CD 3007. [From PC Stereo, PO 
Box 272, Mt Gravatt, Qld 4122. Phone 
(07) 343 1612],_____________________

This is one of the recordings which, 
around about 1980, helped to bring 

Delos Records to the attention of hifi 
enthusiasts. It features the young 
virtuoso violinist, Elmar Oliveira who, 
two years before, had won the Gold 
Medal in the Tchaikovsky International 
Violin competition in Moscow — the 
first American ever to do so.

Oliveira has the support here of the 
very competant Los Angeles Chamber 
Orchestra, which was founded by Neville 
Marriner but which later came under the 
directorship of Gerard Schwarz. At the 
time, Schwarz was in the process of 
laying aside his own virtuoso trumpet to 
take up the conductor’s baton full time 
— a transition which he now appears to 
have completed very successfully.

Not surprisingly, it emerges as a very 
modern performance, with the soloist in 
a virtuoso role, but beautifully balanced 
against the polished playing of the 
orchestra. As such, I enjoyed it 
immensely and 1 feel that most 
prospective purchasers will react in the 
same way.

The sound quality is also quite 
outstanding, with a transparency and an 
intimacy in the listening room that could 
scarcely be bettered. More than that, 
there is a delicious quality to the tone of 
Oliveira’s 1731 Stradivarius that is 
unspoiled by any artificial “edginess” 
from the recording system.

The disc itself is encoded into 12 
tracks, giving instant access to each of 
the three movements of the Four 
Seasons. The booklet, prepared by Delos 
executive Amelia Haygood, provides the 
usual background to the Composer and 
his work, but adds the original sonnets 
which inspired it and key phrases from 
the score. Each of these is identified in 
terms of playing time in minutes and 
seconds. What a boon to students or to 
those who merely want to learn while 
they listen!

Recommended. (W.N.W.)

HARDWARE
Spectrum 16k 249.00 Microdrive Blank Tapes
Spectrum 48k 359.00 Pack of 4 69.00
Ram Upgrade Kit 110.00 RS 232 Cable 49.00
ZX Printer 169.00 ZX 2 Interlace 79.00
Printer Paper Pack 5 ZX 2 Cartridges 39.00

rolls 25.00 Ingersoll 35cm RGB Col
Spectrum Microdrives 149.00 our video monitor 499.00
ZX 1 Interlace 149.00

SOFTWARE
Biorhythms 22.50 ZX Forth Language 44.00
Space Raider 19.50 Small Business Accts 39.00
Chess 25.00 Hungry Horace 19.50
Planetoids 19.50 Horace Goes Skiing 19.50
Flight Simulation 25.00 Horace 4 the Spiders 19.50
Backgammon 19.50 The Hobbit 44.00
Vu-File 27.50 Flippit 27.70
Vu calc Spreadsheet 25.00 Chequered Flag 22.50
Vu-3D Graphics 25.00 Catteii K) Test 38.10
Adventure A. Planet of History 1 22.50

Death 22.50 Inventions 22.50
Adventure 8. Inca Curse 22.50 Music 1 22.50
Adventure C, Ship of English Literature 22.50

Doom 22.50 Zeus Assembler 38.10
Adventure D, Espionage Momtor/Disassembler 38.10

island 22.50 Penetrator 22.50
Reversi 25.00 Manic Miner 24.95
Collectors Pack 22.50 • Pssst 39.00
Club Record Controller 22.50 • Cookie 39.00
Embassy Assault 19.50 • TranzAm 39.00
Cyrus-Is Chess 27.70 • Jet Pac 39.00

EDUCATION
NEW RELEASES RETAIL INC

Cargo 
Glider 
Survival 
Magnets 
Learn to Read 1 
Learn to Read 2 
Learn to Read 3 
Learn to Read 4 
Learn to Read 5 
Early Punctuation

26.00
26.00
26.00
26.00
26.00
83.50
59.00
59.00
59.00
59.00

33.00
33.00
33.00
33.00
35.00
35.00
35.00
35.00
35.00
26.00

Speech Marks 
The Apostrophe 
Capital Letters 
Castle Spellerous 
Alphabet Games 
Micro Prolog 
Micro Primer 1 
Micro Primer 2 
Micro Primer 3 
Micro Primer 4

LOOKING TO BUY A
MULTIMETER?

NEW MODEL FROM PARAMATERS
(INCLUDES A 12 MONTH 

WARRANTY)

MODEL 7040
F Low Cost • 3V2 Digits • 0.1% 

Basic DCV Accuracy • 28 Ranges 
• 2000 Hour Battery Life • Hi-Lo 

«- - ’ Volt Resistance Tests • Overload
< Protected on All Ranges • Current 

* 1 Ranges to 10 Amps

$99.00
These are just a few of the many 10O's of up-to- 
date Electronic items on display at

DAVID REID ELECTRONICS LIMITED
127 York Street. Sydney, 2000 

or Telephone (02) 267 1385
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OH BROTHER: by NEVILLE WILLIAMS

Look what they’ve done 
to the typewriter!
Meet the Brother EP-44, a mains/battery 
portable electric typewriter, a text editor (or mini 
word processor), a high quality 80-column 
printer, and a four-function calculator with print
out facilities — all in one unit and at an affordable 
price: $399 plus $20 for a 6V 1A mains supply.

The EP-44 is certainly portable, 
weighing 2.5kg (including batteries) and 
measuring 331(W) x 262(D) x 55(H)mm 
— small enough to be carried in a brief
case. It is quiet in operation, even when 
printing but, when typing into memory, 
the only sound to be heard is the contact 
between fingers and keyboard. Brother 
claim that it is quiet enough to be used in 
lecture situations, in libraries or in 
passenger aircraft. But more of that later.

Basically, our involvement with the 
EP-44 followed on from a situation 
which arose part way through last year. 
In rapid succession, the writer had met 
up with a number of friends and relatives 
who were planning to buy a personal 
computer, apparently with very little 
idea as to why they needed one or what 
Below: the clip-in ribbon cartridge is good for about 40,000 characters.

form it should take. It just seemed the 
right thing to do!

Reacting to this, I prepared the 
“Forum” article which appeared in 
November last under the heading: “Do 
microcomputers really have a place in 
your home?”. I expressed the conviction 
that, for many people, the answer could 
only be “No” — at least in terms of 
currently available equipment. However, 
I went on to suggest that a valid 
domestic role for computer type 
equipment would be as a word processor, 
able to cope with letters, lecture notes, 
essays, etc.

For this purpose, a normal 
microcomputer, optioned up to a full- 
scale word processor,was really too bulky 
and too expensive. I reasoned that there 

was a case for something much simpler 
and cheaper:

"Let’s envisage a computer type 
keyboard and circuitry, with an integral 
printer of one kind or another, styled 
externally like a typewriter.

‘‘In the MANUAL mode, it might 
operate in the manner of an electric 
typewriter ... in the PROCESSOR 
mode, operation would be controlled by 
a word processing program ... the text 
would be displayed, one or more lines at 
a time, on a liquid crystal display ... it 
would be stored in RAM (with battery 
back-up) sufficiently capacious to 
accommodate the contents of a typical 
letter or a useful segment of an article. ”

Having written that around Aug/Sept 
’83, we were naturally intrigued to see an 
advertisement in the Sydney Morning 
Herald (28/2/84) for the “New Brother 
EP-84”. Under the slogan “It does 
everything but make the tea”, it was 
credited with letter-quality printing, 
memory store for up to three pages of 
copy, text editing facilities, a calculator 
function with printout, and the ability to 
function as an on-line printer for typical 
microcomputers. We had to know more!

Enquiry at Brother Industries in 
Sydney established that the EP-44 was 
the latest in a series of “personal 
electronic printers” which the company 
had developed and marketed during the 
past couple of years. Even those earlier 
models, they said, had cut deeply into the 
sales of conventional portable electric 
typewriters which, by nature, were 
heavier, more bulky, more noisy and less 
versatile than the new electronic 
printers. The EP-44, with its extended 
facilities and much-improved printing 
quality, should prove even more 
attractive.

It does not match up in every respect 
to our suggestions in the November 
issue; it would be surprising if it did. 
However, it is aimed at the same market 
sector and represents what Brother 
Industries considers to be a practical and 
affordable product. So let’s have a closer 
look at it.



This is a sample of the print quality of the new 
Brother EP-44 using plain paper: 
the quick brown fox jumped over the lazy dog. 
THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG.

This is a sample of the print quality of the new 
Brother EP-44 using plain paper: 
the quick brown fox jumped over the lazy dog. 
THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG.

The print quality compares favourably with that produced by an electric typewriter.

The EP-44 has a rectangular body 
shell of grey plastic, with removable 
keyboard cover, a lift-up flap over the 
paper feed and printing mechanism, and 
a fold-away carry handle. The unit is 
readily portable in this form although, 
for longer journeys, one would normally 
carry it in a satchel or brief-case.

The inclined keyboard has a normal 
QWERTY (typewriter) layout, with soft- 
touch calculator type key pads. It 
provides numerals, letters in upper and 
lower case, space bar, shift keys and lock, 
back space, carriage return and a full 
complement of signs and punctuation 
marks — all aimed at simplifying user 
adaption to the electronic keyboard. And 
it certainly achieves that.

However, unlike an ordinary 
typewriter, each pad has a 
supplementary function, as marked on 
the panel immediately above it. Some of 
these functions, printed in blue and 

controlled by a blue “CODE” pad, have 
to do with the text editing and printing 
functions. Others, controlled by a green 
“2nd SHIFT” tab, provide 40 or more 
additional print symbols — a handy mix 
of mathematical signs, Greek letters, 
French accents, diphthongs and even the 
symbol for the Japanese Yen.

On the left hand side of the keyboard 
are pads to do with tab and margin 
positions while, at the top left, are pads 
and switches for memory and printing 
control. Some of those at the top right 
have a similar role, while others relate to 
the calculator function.

The only display available on the 
EP-44 is a liquid crystal panel which 
normally shows the last 15 characters to 
have been typed. However, the display 
can be shuffled or cycled back along the 
line, or back through the memory, to 
examine its contents. It also provides a 
means for the system to “talk back” to 

the operator, both directly and by way of 
coded status signals.

The EP-44 is equipped with an 18x24 
dot matrix print head which can produce 
type quality virtually indistinguishable 
from a quality electric typewriter. The 
letters have curved serifs and vertical 
strokes of graded thickness, the matrix 
structure becoming apparent only under 
inspection with a reading glass.

For printout, it is possible to use either 
thermal paper (up to A4 size) or plain 
paper. For the latter purpose, a clip-in 
cartridge is provided containing what 
Brother Industries describe as a “one
time heat transfer ribbon” — with a life 
of about 40,000 characters. For good 
letter formation, the paper must be fairly 
smooth, although we got good results 
with ordinary magazine offset stock. 
Carbon copies are not possible.

The EP-44 provides for three distinct 
print modes, selectable by a small slide 
switch. In the “DP” (Direct Print) mode, 
it operates more or less as a straight 
typewriter, printing characters as they 
are input from the keyboard. The 
characters appear in the readout but they 
cannot be corrected in this mode because 
they have already been printed. The 
manual suggests that the DP mode is 
mainly useful for setting margins and 
tabs, although we used it also for making 
last-minute amendments to finished 
copy.

In the “CP” (Correction Print) mode, 
characters are printed only as they 
emerge from the display, giving the 
operator the opportunity to correct 
typing or spelling errors before they
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Look what they’ve done to the typewriter
Specifications
Number of keys...............................44
Printing speed................................. 16 characters/sec
Paper width...................................... 220mm maximum
Printing width...................................  203.2mm maximum
Characters/line................................ 80
Printing method...............................24x18 thermal dot matrix
Ribbon.............................................Cassette
Display.............................................15-digit LCD (7x5 dot matrix)
Calculator........................................ 4-function with percentage
Interface.......................................... Conforms to RS-232C
Paper............................................... Smooth plain or thermal
Power source.................................4 size D cells or mains adapter
Dimensions......................................331 (W) x 262(D) x 55.2(H)mm
Weight.............................................2.5kg (incl batteries)

become hard copy. Where a near- 
simultaneous printout is required, the 
correction facility is a boon to an error- 
prone operator.

Our tip, however, is that the “NP” 
(Non Print) mode will be the one 
preferred on most occasions. Certainly, it 
would be the one to use for jotting down 
notes in lecture, library or travel 
situations. Provided the batteries are left 
in place, the contents of the memory can 
be retained indefinitely for later printout.

However, even for normal typing — 
letters, instructions, assignments, 
magazine articles, &c — there is 
everything to be said for making full use 
of the memory, before anything at all is 
committed to paper. As in the CP mode, 
it is possible to correct typing errors as 
they occur but, in addition, other text in 
the memory can be corrected or revised.

In this respect, the EP-44 is less 
versatile than a full-scale word processor 
because the text is formatted in memory 

as lines of text, corresponding to the 
original typing procedure. The content 
of lines can be changed within the limits 
of the predetermined line length; 
unwanted lines can be deleted and new 
lines inserted. The text will contract or 
expand to accommodate such changes 
but there is no provision to shuffle words 
within the memory from line to line.

In practice, the line-by-line memory 
format is quite manageable for text 
which can be broken up naturally into 
short paragraphs such as a letter, for 
example, or the text of this very article. 
In these circumstances, it is no great 
hassle to re-type portion of a paragraph 
or even a whole paragraph, where 
extensive revision is necessary.

As with a normal typewriter, the 
EP-44 can type or print with 1-line, 
1 '/2-line or 2-line spacing, pre-selected by 
a slide switch. However, it is possible to 
program additional spacing between, say, 
heading and text or between paragraphs, 

by inserting blank lines, as required. 
Provision is also made to program half
line shifts to provide superscript or 
subscript characters, or to have selected 
lines (or words) print against the right
hand margin, or centrally between 
margins.
Practical experience

How does the newcomer get to cope 
with these and other tricks? I decided to 
find out the hard way by refusing on-the- 
spot instruction from a Brother 
Industries executive, deciding instead to 
rely solely on the Instruction Manual, as 
supplied. Accordingly, I spent an hour or 
so reading as much as seemed 
appropriate, before addressing myself to 
the keyboard.

It would be nice to be able to suggest 
that everything went smoothly but such 
was not the case. As with most keyboard 
devices, all the wonderful things you can 
do become things that go wrong when 
you don’t do them correctly! It was some 
hours later, after many attempts, many 
errors and much searching through the 
manual that the EP-44 began to respond 
in a reasonably predictable manner.

You can teach yourself but it does 
involve a certain amount of time and 
patience.

In fairness, Brother Industries’ have 
put a lot of effort into preparation of the 
Instruction Manual and most of the 
information required can be found, when 
you go searching for it. The problem is 
that so much has to be taken in at first 
reading that essential clues to correct 
operation are not recognised as such in 
the 24-odd pages of how-to-type 
instructions.

Our firm conviction is that, next time

WE’RE ON THE MOVE
TRUSCOTT’S ELECTRONIC WORLD IS MOVING

As of early July, we’re expanding. We will be offering bigger and better 
service at our big new premises, located at:

30 LACEY STREET, 
CROYDON, VIC. 3136

TEL: (03) 723 3860
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around, Brother Industries could make it 
much easier for new buyers if they were 
to re-design their manual along more 
tuitional lines. In short, after a survey of 
the physical features — keyboard, 
batteries, mains supply, paper feed, etc 
— the newcomer could be taken through 
a basic exercise in, say, direct printing of 
straight text.

This could be followed by exercises in 
Correction Print mode and No Print 
mode, each a little more advanced than 
the last. Against this background, it 
would be possible to introduce the more 
specialised facilities with minimal risk of 
confusion.

No less important, any such manual 
should be tested with novices rather than 
simply being approved by experts, who 
know all the answers anyway!

Getting back to the EP-44 itself, our 
impression of the four-function 
calculator facility is that, for most users, 
it will be a bonus rather than a real 
feature. It uses figures from the main 
QWERTY keyboard in conjunction 
with a separate row of mathematical 
symbols at the top right of the panel — 
an arrangement that takes some getting 
used to. The calculator can be used in 
either Correction Print or Non Print 
mode but it cannot be stored in memory 
for subsequent printout.

Most of the time it would be simpler to 
use a separate pocket calculator and type 
the figures into memory using the 
normal keyboard, which has all the 
necessary signs and brackets, anyway.

Although our prime purpose was to 
evaluate the EP-44 as a desk-top 
typewriter with memory, it can fill 
another role, as mentioned earlier, of 
prime interest to computer buffs. To 
quote Brother Industries’ own brochure:

"Since the Brother EP-44 has a built-in 
RS-232C serial interface, it can be used 

as an I/O printer, able to print out text or 
command lists from your small 
computer, in addition to being able to 
print out through applicable daisy wheel 
units via an optional interface adapter. 
The EP-44 can also be hooked up with a 
telephone coupler and be used as a 
communications terminal.”

Unfortunately, lack of time prevented 
us from putting these statements to a 
practical test but we did discuss the 
matter with staff member Peter Vernon, 
on the basis of the specifications, which 
conform to EIA and JIS standards. We 
also made contact with another 
enthusiast, who had checked out the 
EP-44 with several typical micros. 
Indications are that it should compare 
favourably with other small printers in 
terms of versatility, and more than 
favourably in respect to print quality and 
price.

In fact, at the time of writing, Brother 
Industries have just released a separate 
printer which is virtually the rear section 
of the EP-44. Designated as the HR-5 
printer, it will retail for a modest $299, 
although we imagine that many buyers 
will prefer to pay $399 for the printer 
plus keyboard. Logically, the HR-5 and

EP-44 printer could form the subject of a 
separate review.
Conclusions

In the meantime, what was our 
reaction to the EP-44 as an intelligent 
typewriter, a mini word processor, or a 
text editor — call it what you like?

Well, if you really want and really 
need a full-scale word processor, the 
EP-44 “personal electronic printer” 
would be a disappointment. It has a 
limited memory and it can’t manipulate 
text to anything like the same extent.

But a full-scale word processor, 
involving a keyboard, a VDU and a 
printer, can clutter a limited workspace 
with mains-operated equipment costing 
anything up to “a couple of grand” — a 
prospect that will not appeal to a lot of 
people. Thats where the EP-44 fits in: it 
is compact, portable, mains/battery 
powered, usefully versatile and it carries 
a price tag of $419 including power 
supply. For many, it could be an 
eminently practical compromise.

Like any other “intelligent” keyboard, 
you do need to learn how to “drive” it 
and, like other printers, there is a 
running cost occasioned by the need for 
special paper or a special ribbon. This 
needs to be taken into account.

On the other hand, with a unit as 
compact as this, it is a luxury to be able 
to correct typing errors as they occur and 
to revise things that could have been 
better said. Then to press the “Print” tab 
and have it appear, line by line, free of 
errors and so cleanly printed.

After having used the EP-44 to 
prepare this review, I felt quite cheated 
when Brother Industries rang to inquire 
whether I had finished with it. They 
needed it for some exhibition or other.

Suddenly, my faithful old portable had 
begun to look positively archaic! 
(W.N.W.) ®

ACME ELECTRONICS
• 2-18 Canterbury Road, Kilsyth 3137 

(03) 729 8999 AA 35786
• 120 Beaconsfield Street, Auburn 2144 

(02) 648 2255 AA 79004
• 355 Montague Road, West End 4101 

(07)44 4131 AA42130
• J.C. THOMAS & ASSOCIATES

5 Durham Road, Bayswater 6053
(09) 272 7122 AA 94423

• NEIL MULLER P/L
74 Mary Street, Unley 5061
(08)272 8011 AA 88508

• W.P. MARTIN P/L
202 Argyle Street, Hobart 7000
(002) 34 2811 AA 58219

• ELECTRONIC COMPONENTS
29 Wollongong Street Fyshwick 2609 
(062)80 4654 AA 62468
A Division of James Hardie Electrical
Hardie Trading Ltd Inc. in Vic
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SWIVEL BASE MONITORS FROM $179 ™IS MONTH

WHAT'S NSW AT
MD IRVING ELECTRONICS

Rirron 11 Monitors are now available to increase our range of Data Displays. They feature a unique ad
justable swivel base that tilts forward or back 30 degrees and swivels right to left 60 degrees. 
Technical specifications are listed below:
SPECIFICATIONS — CRT SIZE: 12 inches non-glare 90 degree deflection. INPUT SIGNAL: 1 0-2.5V p-p composite 
video signal INPUT IMPEDANCE: Normal 75ohm, high approx 50K ohm. INPUT TERMINALS: RCA phone jack. RISE 
TIME AND FALL TIME: Less than 25 us VIDEO BANDWIDTH: 20 MHz ± 3dB. SCANNING FREQUENCY: Horizontal, 
15.75KHz ±0.5KHz; Vertical, 50Hz/60Hz; Horizontal Retrace Time, Approx 8.5us; Vertical Retrace Time, Approx 
800us. PHOSPHORS AVAILABLE: Amber, Green. RESOLUTION: Centre, 1000 Lines; Corner, 800 Lines; Geometric 
distortion, 2% or less; Linearity, less than 2%. CONTROLS: Front, POWER ON/OFF, brightness contrast; Rear, V-Hold, 
H-Hold, V-Line, V-Size.

AVAILABILITY: Green Phosphor in Stock $179.00
Amber Phosophor $199.00

SCHOOL AND DEALER ENQUIRIES WELCOME

APPLE™ COMPATIBLE DISK DRIVE
Apple Corporation

trade mark

SPECIFICATIONS
’HIGH-SPEED ACCESS, HIGH ACCURACY POSITIONING instead of plastic CAM positioner or lead 
screws positioner, a high microprecision metal band positioner is adopted in the mechanism to posi
tion the head
BRUSHLESS DC DIRECT-DRIVE MOTOR Direct drive means that there is no improper belt seating, 
so the variations in speed and friction-producing side loading can be eliminated, which allows motor 
running lifetime to be over 10,000 hours.
MOTOR CLOSED LOOP SERVO Hall effect devices are utilized as speed control sensor in DC motor 
system so motor can run stably and accurately.
SLIM, HALF-HEIGHT DRIVE The disk drive is only 41mm high, it is only half the size of conventional 
models.
NO CONTACT WRITE-PROTECTED SENSOR Photo coupler is used as write-protected sensor. It 
means no damage, long lifetime and good reliability for disk media 
GENERAL SPECIFICATIONS

$299.00
INCLUDES 
CONTROLLER 
CARD

Capacity (formatted) 
No. of tracks
No. of sectors track 
Disk rotation speed 
Track density 
Track to track time

163K (20K bytes more than the original) 
40 tracks (5 tracks more) 
13 to 16 sectors.
300 rpm
48TPI
Less than 6 msec

NEW SILENT DRIVES 
ON THE WAY — 
RING FOR A PRICE

BARE DRIVE & CASE

$269.00
OTHER CARDS 

ALSO AVAILABLE. 
ASK AT OUR CITY STORE.

DO YOU NEED A CASE FOR A SINGLE BOARD COMPUTER
This stylistic low profile case will give your system the professional look it needs. This case comes complete with an en
coded. parallel output keyboard. The keyboard is in its own case attached via a coiled connector, so it can be placed for 
maximum comfort. Sit one of our new swivel monitors on top and make vour system look like it's worth thousands. Cut 
outs are for 2 x 5’/.in Slimline disk drives GREAT F0R SINGLE BOARD COMPUTERS. TERMINAL CARDS. ETC.

CASE AND ENCODER KEYBOARD $249.00 Tax Ex $199.00
Dimensions: Dimensions:

W D H W D H
Box 450mm 295mm 110mm Keyboard 450mm 195mm 40 (28mm)
Box Cat. No. X11080 K/B Cat. No. X11081

NEW VIDEO MONITORS
Get a clear honest image !
Computer data and graphic 
displays never looked 
better, brighter, sharper

High Resolution
• Recommended Display Characters: 

1920(80x24).

THE PRINTER PEOPLE’ SPECIALS
AS REVIEW» BY EA NOVEMBER 'B3

THESE ARE THE REAL THING. 
NOT A CHEAP SUBSTITUTE.

A NEW PRINTER NOW! 

CP-80/1, 
80-COLUMN 
IMPACT PRINTER
SPECIFICATIONS
Functional Specifications
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NEW DELUXE 
PRINTER NOW 

SUPPLIED

• High quality non glare CRT • Compact and Lightweight witn an 
Controls Inside Front Panel • All units 100% Factory Burned 
m • 800 lines centre resolution • Suitable lor Apple* - and 
other computers (Apple is a registered trademark of Apple Com
puter Company Inc) • Green or Orange Phosphor available
• 18MHz • First shipment arriving middle of June. 1983
• Direct Imoort Price lor June

Green Phosphor $189 ($162 Exempt) 
Orange Phosphor $199 ($179 Exempt)

Printing method — Serial impact dot matrix. Printing format — Alpha-numeric — 7 x 8 in 8 x 9 dot matrix field. Semi-graphic (character 
graphic) — 7x8 dot matrix. Bit image graphic — Vertical 8 dots parallel horizontal 640 dots serial line.

Character size — 21mm (0.083")-W x 2.4mm (0.09")-H 7x8 dot matrix.
Character set — 228 ASCII characters. Normal and italic alpha-numeric fonts, symbols and semi-graphics.
Printing speed — 80 CPS 640 dots/lines per second.
Line feed time — approximately 200 msec at 4.23mm (1/6") line feed.
Printing direction — Normal — Bidirectional logic seeking. Superscript and bit image graphics — Unidirectional left to right.
Dot graphic intensity — Normal — 640 dots 190.5mm (7.5") line horizontal. Compressed characters — 1.280 dots/190.5mm (7.5in) line 

horizontal. Line spacing — Normal — 4.23mm (1/6"). Programmable in increments of 0.35mm (1/72") and O.118mm (1/216").
Columns/line — Normal size — 80 columns. Double width — 40 columns. Compressed print — 142 columns. Compressed double width — 

71 columns. The above can be mixed in a line.
Paper feed — Adjustable sprocket feed and friction feed.
Paper type — Fanfold Single sheet. Thickness — 0.05mm (0.002") to 0.25mm (0.01"). Paper width — 101.6mm (4") to 254mm (10").
Number of copies — Original plus 3 copies by normal thickness paper.
Mechanical Specifications
Ribbon — Cartridge ribbon (exclusive use), black.
MTBF — 5 million lines (exclusing print head life).
Print head life — Approximately 30 million characters (replaceable)
Dimensions — 377mm (14.8")—W x 295mm (11.6")-D 125mm (4.9")-H incl sprocket cover.

Parallel CP 80 $339 Serial CP80 $559
REAT VALUE 2000 Sheets “Keen Edge” Paper $39.50

ROD IRVING ELECTRONICS
425 High St.. Northcote. Vic. 48-50 A Beckett St., Melb., Vic.
Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436
Mail orders to P.O. Box 235 Northcote 3070 Vic.

MinimumP & P$3.00. Errors & omissions excepted.
Please address tax exempt, school, wholesale and dealer enquiries

RITRONICS WHOLESALE
1st floor 425 High St. Northcote 3070 (03) 489 7099 (03)481 1923

_____________ __________________________________ Telex AA 38897

DEALER ENQUIRIES ESPECIALLY WELCOME ON ALL THESE PRODUCTS



NTED CIRCUIT BOARD MOUNTING TRANSFORMERS

PL3O/20VA $14 75 PLI2/40VA Î16 50 $23 50

5OOKCONVENTIONAL CHASSIS MOUNTING TRANSFORMERS

$36 90S46 50 0P592

$12.90

PC EDGE CONNECTORS

S1OO gold plated wire wrap
S1OO solder tail
D2 Motorola bus
43 B6 solder tail
43 86 go(d plated wire wrap

10 TURN POTENTIOMETERS
Stock resistance values
5OR 1OOR 2OOR 
5OOR 1K 2K 5K 
1OK 2OK 50K s® 
1OOk

Spectrol model 534 4 shaft
Pr«ce 1 9
10 + values may be mixed

FERGUSON 
TRANSFORMERS

L9/5VA 
12/5VA

L15/5VA
L18/5VA

$7.95 PL24/5VA $7.95 PL18/12VA $10 50 
$7.95 PL30/5VA $7 95 PL24/12VA $10.50 
$7.95 PL40/5VA $7 95 PL30/12VA $10 50
$7 95 PL161/5VA $10 50

OW PROFILE CHASSIS MOUNTING TRANSFORMERS

L12/20VA $14.75 PL12/60VA $19 50 PL24/40VA $16 50 
15/20VA $14.75 PL15/60VA $19 50 PL30/40VA $16.50 

PL18/20VA $14 75 PL18/60VA $21 50 PL40/40VA $16 50 
PL24/20VA $14 75 PL24/60VA $21 50 PL30-9/40VA

PL40/20VA $14 75 PL15/40VA $16 50 PL30/60VA $21.50
L1 5- 18/20VA PL18/40VA $16 50 PL30-9/60VA

$23 50 $25 50

PF3577
PF3783
PF3787
PF3788

$33 90 PF3993 
$79 50 PF4244 
$21 50 PF4354 
$43 50 PF4361/1

$23 90 PF4362
$46 50 PF4363
$49 50 PF4405 
$49 50

$5790
$57 90
$44 50

BELL TRANSFORMERS

PPB4/1000 $15.50 PPB8/1000 $15.50 PPB12/500 $15 50

UDIO TRANSFORMERS

MT552 $28 50 0P590

.C. POWER SUPPLIES

PPA3DC $12 90 PPA6DC 
PPA4 50C $12 90 PPA7.5DC

$12 90 PPA9DC 
$12 90

BUILD YOUR OWN 
SPEAKERS WITH PHILIPS

Part No.
ADO 1610T8
ADO 2160 SQ8
AD70601 W8/620
AD 12250 W8

Price 
$16.95 
$49.50 
$28.50 
$83.00

$6.90
$5.90
$8 50

$11 50

$9.50
$8.50

UP TO 50% OFF SALE
DIP PLUGS
Ideal for use with flat 
ribbon cable or to 
mount components on 
14 pm $1 50 
1f’ pm $1 90

24 pm $2 90
40 pins $5

POWER TRANSFORMERS
SPECIALLY designed for 

MICROCOMPUTERS

• Good regulation electrostatic shield

• Rl 810
8V @ 10A x 1 5 V @ 1A $39.50

• Rl 820 8V Í" 2OA 15V 1A
15V v. 3A $5450

20 TURN 
CERMET 
TRIM POT

SPECTROL 43P 
ACTUAL SIZE

STOCK RESISTANCE VALUES 
1OR 2OR 5OR 1OOR 2OOR 5OOR 1K. 
2K 5K IOK 2OK 5OK 1OOK 2OOK

IM 2M

1-9 
$1.40

Values

10-99 100+
$1.30 $1.00 

may be mixed

Hexadecimal Keypad 
$42.50

1 9 key pad in 
eludes 110 keys 
ABCDEF and 2 
optional keys and 
a shift key

RITRON DIGITAL MULTIMETERS

5+1-4
$57.50 $55.00

1-4 5+

28 Ranges
Push Button Operation 
Auto Polarity
Low Battery Indicator

• Full Overload Protection
• Finger Guards on Probes and 

Shrouded Plugs for Safety 
Accuracy: 1 year 18°C to 28°C 
(+ % of reading + No. of 
Digits) 200 hour battery life

Q16010 specifications

Q17040 specifications

$87.50 $83.50

16 Pin Zip’ Dip 11
24 Pin Zip* Dip 1 1
40 Pin Zip* Dip 1 1

$1 1.50
12 50
17 50

I 115*5 j !

«
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cermet single 
TURN TRIM POT 
Spectrol model 63 P

ACTUAL SIZE

STOCK VALUES
1OR 2OR 5OR 1OOR 2OOR 5OOR 1K.
2K 5K IOK 2OK 5OK 2OOK 5OOK 
IM 2M

Ideal for dream 
project

MULTIDIALS

DIP SWITCHES SPST

DIP SWITCHES SPST

8
9

10

Dials to suit 10 T Pots
Model 21 18 dia
Model 16 9 dia
Model 18 1 x 1 7 5 dia

N.»of Switchei
3
4
5
6

1 9 $1 20
10 99 $1 00
1OO $0 90

Values may be mixed

ss
Su

Please debit my Bankcard 
Bankcard No.
Expiry Date

ana; Name
S Signature

$24.50
$19.50
$27.50

RS232 & D

SD3
SD4
SD5
SD6
SD7
SD8
SD9
SD1O

SI 60
1 70
1 90
2 30
2 40
2 50
2 70
3 00

HEATSINK!

TYPE CONNECTORS

PART NO. DESCRIPTION 1-9 10-25
DE9P 9 PIN MALE ’hÄ" $1.75 $1.60
DE9S 9 PIN FEMALE 2.25 2.10
DE 9C 9 PIN COVER 1.25 1.10
DA 15P 13 PIN MALE __ _ 1.10 1.05
DA 15S 15 PIN FEMALE .... 2.25 2.10
DA 15C 15 PIN COVER 1.15 1.05
DB25P 25 PIN MALE 2.95 2.80
DB25S 25 PIN FEMALE 3.45 3.30
DB25C 1 pc Grey Hood 1.20 1.10
DB 25C2B ,‘4 u 1 40 1 35
DB 25C2G 2 pc Grey Hood 1.35 1.25
DC 37P 37 PIN MALE 3.95 3.75
DC 37S 37 PIN FEMALE 5.45 4.95
DC 37C 37 PIN COVER 2.45 2.25
DHS Hardware Set (2 Pairs) 1.05 0.95

High Thermal Capacity Black Anodised
100- 500

1-4 5-9 10-49 50-99 499 |bt
SS s s s

HS1 —38mm
S

1 85 1 75 1 50 1 35 1 00
HS2 —75mm

0 90

3 00 2 90 2 50 2 00 2 00
HS3 — 150mm

1 50

5 80 5 40 4 90 3 80 2 90
HS4 -225mm

2 70

8 10 760 7 10 590 4 50
HS5 -300mm

4 30

8 90 8 40 7 90 6 50 4 90
Unanodised
HS11 — 38mm

4 60

1 40 1 20 1 00 0 90 0 80
HS12 — 75mm

0 70

2 50 2 20 1 90 1 60 1 25 
HS13 — 150mm

1 20

4 90 4 50 4 00 3 20 2 45 2 40

BLANK
CASSETTES 
T.D.K.
T0KADC60 1 for $3.99 10 for $28.60
TDK DC60 1 for $2.30 10 for $19.99
TDK 0DC60 1 for $3.85 10 for $34.10
TDK SAC60 1 for $3.85 10 for $34.10
TDK SAXC60 1 for $6.30 10 for $50.60
TDK DC90 1 for $2.60 10 for $22.10
TDK ADC 90 1 for $3.85 10 for $33.00
TDK SAC90 1 for $4.65 10 for $42.90
TDK 0DC90 1 for $5.20 10 for $59.50
TDK SAXC90 1 for $5.99 10 for $59.99
TDK DC120 1 for $4.99 10 for $40.70
TDKADC120 1 for $5.99 10 for $53.00

ePost & Pack $2.50 small kits, heavier kits add extra postage.
Prices subject to change without notice. Send 60c and SAE for Catalogue and 
inclusion on all future mailing lists.
MAIL ORDERS: PO Box 235, Northcote, Vic 3070. (03)4811436 00.
Ph: (03)4898866 ERRORS AND OMISSIONS EXCEPTED

ROD IRVING ELECTRONICS
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131 Telex No. 38897
48-50 A’BECKETT STREET. MELBOURNE (03) 347-9251

BE QUICK, STOCK UP NOW



Information centre
CAR BURGLAR ALARM: I have been 
reading your feature on the Deluxe Car 
Burglar Alarm described in May 1984 
and it seems to me to be an excellent 
system and would also have a much 
wider application as a house burglar 
alarm control unit. The only drawback I 
can see is that the entry/exit times would 
need to be longer or adjustable.

Also, a 4 or 6-digit preset sequence on- 
off switch would be a neat and 
convenient addition instead of one more 
key on my bulging keyring. However, 
being an amateur there may be many 
other drawbacks to the design that I 
have not foreseen. Could you please 
offer advice on this or have you designed 
a house alarm in the past that would be 
better suited. (D.C., West Hindmarsh, 
5007).
• There is no reason why the Car 
Burglar Alarm could not be modified for 
use as a house alarm. You would 
probably want more inputs though 
which would have to be added by having 
a subsidiary PC board.

The entry delay is easily increased by 
increasing the value of RI or Cl (or 
both) in the entry delay timer associated 
with IC3b.

Burglar alarms that we have published 
in the past do not have all the features of 
the Car Burglar Alarm. We do have it in 
mind to publish an up-to-date house 
alarm. See also our VCR Burglar Alarm 
in this issue.
DRIVEWAY SENTRY: I recently 
purchased two Driveway Sentries as 
detailed in EA December 1982. My 
problem is that the light comes on 
whenever it gets daylight and stays on 
until someone turns it off manually.

I have tried a number of things to 
prevent this happening, which have all 
failed: (i) altering the position of the 
ambient LDR, so it sees daylight 
conditions before the headlight LDR; (ii) 
putting tape over the headlight LDR; so 
it saw less light; (iii) switching LDRs 
about. Finally I attached a 4.7kfi resistor 
in series with the headlight LDR to 
reduce the amount of light and this 
seemed to inhibit the light, however the 
car headlights need to be very close (ie, a 
few centimetres) to trigger the light.

So at the moment I have opted for a 
timer switch which switches the unit off 
just before daylight and on again at 

night. I have put a 2200 resistor across 
pin 3 and 4 of the IC and this inhibits the 
relay so the IC works OK. What puzzles 
me is that both sentries have the same 
fault, even though they have been 
installed at different addresses. (G.B., 
Millpark, 3082).
• As you have already determined, the 
IC in each unit appears to be OK. Let us 
define the problem: For the reset, pin 4, 
to be effective, it must be pulled below 
0.7V for the typical case and below 0.4V 
in the worst case while the current pulled 
from the reset pin under these conditions 
is quoted as 0.1 milliamp (typically).

Clearly, pin 3 has no trouble in pulling 
below 0.4V but the voltage drop across 
the ambient LDR due to the reset pin 
current may be too high to let pin 4 go 
low enough. So, as far as your circuits 
are concerned, the ambient LDRs are 
either not being exposed to enough light 
or they do not have sufficiently low 
resistance. The latter reason seems the 
most likely.

Short of trying other LDRs, the 
solution is not to desensitise the 
headlight LDR but to shunt the ambient 
LDR with a suitable resistor. This should 
be low enough to turn off the circuit 
during daylight hours but high enought 
to allow the circuit to work after dark. 
Bearing in mind the value of the reset pin 
current noted above, we suggest trying a 
value of around Ikfi across the ambient 
LDR.
TOUCH LAMP DIMMER: I have 
recently purchased a kit for the Touch 
Lamp Dimmer described in April 1983. 
Unfortunately the kit does not operate 
properly. I have modified the kit so it can 
be plugged into a power point and any 
incandescent lamp can be connected and 
switched on and off or dimmed using the 
Touch Lamp Dimmer. However, there 
are some problems with the operation of 
the dimmer.

The dimmer operates perfectly for 
approximately 10 minutes. If the dimmer 
is off and has been used previously it is 
very difficult to switch the lamp on using 
the dimmer. Occasionally, when the 
dimmer can be switched on with a lot of 
effort and frustration, which involves 
touching the plate several times, the 
dimmer does not function properly.

When the lamp is brought to a slight 
dim using the dimmer it starts to flicker 

then resets itself to full brightness and 
dims again. It repeats this process 
continuously. Jaycar suggested that the 
plate must be dirty. Could you please 
suggest what the problem is. (E.J., 
Semaphore South, 5019).
• As designed, the Touch Lamp 
Dimmer was intended to be installed in a 
wall cavity. We did not envisage it being 
used in the free-standing mode as you 
have built it. It seems likely that your 
unit may be insensitive as well as being 
subject to interference.

Is it installed in an earthed metal box? 
This may be necessary to render the unit 
less prone to interference but it may 
cause a problem in that the unit could 
cycle on and off by itself.

If that happens it may be necessary to 
reduce the value of the IMfi resistor 
connected to pin 5 of the S576A. 
12/230V INVERTER: I am building the 
unit described in June 1982 but I am 
unable to obtain the 24-way edge 
connector, Swann Redline 3.8mm 
(0.15-in) with one open and one closed 
mounting bracket, No 1333-13-9. I 
would be grateful if you could tell me 
where they are obtained from. I have all 
the other parts.

Would it be possible to use this circuit 
on 84V DC without much modification. 
I will be living in the country soon and 
electricity is too expensive ($9,000 to 
$12,000 to have it connected). Have you 
knowledge of larger outputs around 
l,000VA/l 5,000V A that could be built 
by me. (G.P., Narrabundal, 2604).
• The particular edge connector you 
want is listed in the Jaycar catalog as 
part number HP-8662 and is priced at 
$4.95. You can get it by mail order from 
Jaycar at PO Box 185, Concord 2137.

It would not be possible to run the 
inverter with an input of 84 volts DC as 
neither the transformer nor the output 
transistors would be suitable for this 
voltage. Unfortunately we have no 
information on higher-powered units. 
BREAKERLESS IGNITION: 1 
recently purchased from Jaycar an 
optoelectronic trigger kit for the 
transistor-assisted ignition, both as 
featured in the February 1983 issue of 
Electronics Australia.

My problem is the trigger will work 
with a light bulb on the output lead, but 
once I hook up the TAI, it will give only 
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one spark if the beam is broken. To get 
another spark I must turn off the ignition 
and turn it on again to repeat the one- 
spark performance.

The kit included one 100/xF capacitor 
but this is not shown on the circuit or in 
the parts list. I suspect the proper 
placement of this component will 
remedy the trouble, I have mounted the 
PC board in a metal box beside the 
distributor, and fabricated a mounting 
bracket in the points position for the 
diode and transistor and am using a 
Bosch chopper disc. This makes points 
replacement extremely simple if 
required.

The condenser is removed from the 
distributor and this I believe is why the 
capacitor is supplied. I have thought to 
place it in the TAI between the points 
outlet and chassis or between the 
collector lead and chassis on the 
switching transistor MJE340 in the opto 
trigger.

Any advice you could give me would 
be appreciated. (R.W., Goulburn, 2580). 
• The original version of the 
optoelectronic trigger was published in 
our June 1981 article and carried a

Electronics Australia Reader Service
"Electronics Australia" provides the following 
services:
PHOTOSTAT COPIES: $3 per project, or $6 
where a project spreads over multiple issues 
(price includes postage). Requests can be handl
ed more speedily if projects are positively iden
tified, and if not accompanied by technical 
queries. We reserve the right to supply complete 
back issues instead of photostats, where these 
are available.
CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage.
PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, Including postage. 
Please specify positive or negative.
PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in
dividual projects, either in person at our office, or 
by telephone.
REPLIES BY POST: Limited to advice concerning 
projects published within the last three years.

suggestion that a lOOfiF 16VW 
electrolytic capacitor should be 
connected across the 5.6V zener diode. 
This was a conservative protection 
measure which we did not find necessary 
to repeat in the February 1983 article. 

Charge $3. We cannot provide lengthy answers, 
undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment.

OTHER QUERIES: Technical queries outside the 
scope of "Replies by Post” or submitted without 
fee may be answered in the "Information Centre" 
pages, at the discretion of the Editor.

COMPONENTS: We do not sell electronic com
ponents. Prices and specifications should be 
sought from advertisers or agents.

BACK ISSUES: Available only until our stocks are 
exhausted: $3 (includes post and packing and 
storage fee).

REMITTANCES: Must be negotiable in Australia 
and made payable to “Electronics Australia". 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation.

ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia”, Box 163, Chippendale, 
2008.

Therefore, as far as you are concerned, it 
is surplus and may be consigned to your 
treasury of unused parts.

There was an error in the printed 
circuit overlay of the later article by the 
way, which showed the zener diode 

So you think you're an engineer, mate!
On question three, we got some blank looks. One sensed 

they had not even heard of a PLL let alone be able to explain 
what it might do. Some knew that a PLL had a VCO but 
hadn’t the foggiest notion of how it might work.

Question four was the same story. Some of these blokes 
could not even draw a three-inverter oscillator or Schmitt 
trigger oscillator let alone explain how it might work. And it 
got worse. The deeper we prodded, the less fundamental 
knowledge they appeared to have!

Question five about multiplexing was probably handled 
the best of all although quite a few people had to be 
prompted to get the answers.

Frankly, we were astonished. No, that’s not strong 
enough. We were absolutely flabbergasted! These guys 
thought of themselves as engineers or they aspired to be the 
same. They regarded themselves as being up with the latest 
technology but, on the face of it, they were considerably less 
well-informed than the typical hobbyist with no formal 
engineering background but who reads EA and other 
magazines avidly every month!

These guys also know nothing or almost next to nothing 
about the latest developments in audio, VCRs, hifi VCRs, 
television, satellite broadcasting or for that matter, any of the 
many fields related to electronics. In short, they’ve gone to 
sleep and the world is passing them by!

Some of the people complained that we were emphasising 
audio while they were more interested in digital circuitry. 
Our response to that is that if you don’t understand analog 
circuitry then ultimately, you don’t understand digital 
circuitry either.

Oh sure. Almost every applicant claimed to be familiar 
with computers. They could program in Basic (who can’t?), 
Pascal, C and other high falutin’ languages but if we asked 
questions about hardware they were not nearly so confident. 
In fact, we are rapidly coming to the conclusion that anyone 
taking an interest in computers is running up a blind alley; 
you’ll spend a hell of a lot of time familiarising yourself with

. . .continued from page 3 
the beasts but you won’t learn anything about electronics.

Learning to use and program a computer is pretty much 
like learning to drive a car except that there are a lot more 
rules to follow. But learning to drive a car will give no 
understanding of automotive engineering; nor will driving a 
computer give any understanding of computer hardware. At 
least being able to drive a car is a useful attribute for most of 
the population. We’re not so sure that being able to program 
a computer is a useful ability for an engineer; at least not if 
it’s at the expense of basic engineering knowledge.

What is going wrong with engineers? We are reluctant to 
conclude that they are not being taught the right topics. Of 
necessity, a formal engineering course must concentrate on a 
lot of theory. Practical applications would get less emphasis. 
In this respect engineering courses are probably no better 
and no worse than they ever were.

No. We have to conclude that many engineers, whether 
recently qualified or not, do not take an active interest in 
electronics. They don’t read about it. Sure, most of them see 
Electronics Australia every month because it is on their 
company’s circulation list but few take the trouble to read it.

We have been aware of this attitude on the part of 
engineers for some time. They tend to take a patronising 
attitude to EA as a “hobbyist” magazine. But perhaps it is 
they who should be patronised — they are not even familiar 
with the technology featured in a “hobby” magazine.

Anyone who has been a regular reader of Electronics 
Australia over the last few years would have had little 
difficulty handling the questions listed above.

If you are a practising engineer or even a non-practising 
engineer, ask yourself honestly, “Could I answer those 
questions?” If not, you owe it to yourself and to your 
employer, to catch up on a lot of ground. You can start by 
buying and reading Electronics Australia, every month.

And don’t worry about the cost. Anyone who begrudges 
the price of this magazine is just not interested in electronics!

Leo Simpson
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installed the wrong way around.
Assuming that the supply voltage to 

the 5401 is correct at close to 5V we 
think that the optoelectronic trigger may 
be operating and the transistor-assisted 
ignition may be malfunctioning. Have 
you tested it separately?

You can test the TAI with a jumper 
lead connected between the anode of DI 
and OV. Every time you break this 
connection a spark should occur.

If this checks out OK then it is possible 
the optoelectronic trigger circuit is 
indeed faulty and the most likely suspect 
is the 5401.

There is no need to have a substitute 
for the points condenser.
PHONE MINDER: I would like your 
help if possible, on a way to increase the 
loudspeaker volume of the “phone 
minder”. I have set up an efficient 6-inch 
speaker with low loss speaker cable. The 
extra volume is needed because we are 
on a farm and my mother is hard of 
hearing. (J.C., ACT).
• There are two ways to increase the 
loudness from your Phone Minder. First, 
you could try using a horn-type speaker 
instead of conventional loudspeaker (eg, 
DSE Cat. No. C-2705). This will give an 
increase in efficiency, although its 
output may be somewhat more 
directional.

PROBLEMS WITH 
YOUR POWER SUPPLY?
A Line Tamer ensures 
constant voltage and inter
ference suppression for your 
computer... gives a nominal 
240V from fluctuating 
supplies as low as 190V... 
eliminates spike voltages 
caused by lightning etc.

/ YOU NEED A 
UNE TAMER®

There's a Line Tamer to suit your 
installation. Send for data.

Ferguson Transformers Pty. Ltd.
331 High Street, CHATSWOOD 2067 Tel: (02) 407 0261

Telex: AA25728. Melbourne (03) 328 2843
• Registered Trade Mark ot Ferguson Transformers Pty Ltd

^FERGUSO/V^

The alternative is to use a much bigger 
amplifier and speaker combination. For 
example, you could feed the signal at the 
wiper of the volume control (VR2) into a 
25W (or larger) amplifier module and 
couple the output into (a) 10-inch or 
12-inch loudspeaker. Again, you could 
also try using an appropriately rated 
horn type loudspeaker (eg, DSE Cat 
C-2718).

There’s one other possibility and that’s 
to use the Phone Minder with the horn 
speaker driver circuit published in our 
May issue. All you have to do is 
disconnect pin 3 of IC3a in the Phone 
Minder and connect it instead to pin 1 of 
IC8a in the Car Burglar Alarm. Note 
that Schmitt trigger oscillators IC6a,b,c 
in the Car Burglar Alarm must be 
retained for the horn speaker driver 
circuit to function correctly.
AUTOMOTIVE CIRCUITS: I would 
like to know where I could find the 
following circuits for a car. They are: 
1. Digital speedo, distance meter.
2. Electronic ignition (optical).
3. Would a transistor assisted ignition 

work and/or be of any use with this 
type of electronic ignition?

4. Would any tachometers work with 
this type of ignition (digital or LED 
bar). Do you know of any digital 
tachos?

5. Would a light delay circuit (interior & 
headlights) trigger off a car alarm.

6. Exhaust gas analyser.
7. Electronic fuel gauge.

Also are there any other circuits which 
could be used to monitor the car’s 
performance and/or help to tune it. 
(D.B., Parafield, 5017).
• Taking your points in order, we have 
not published a digital speedo although 
we did publish a series of articles on a 
Car Computer which included that 
function in July, August, September and 
October 1982 (File 3/AU/30-33).

A transistor-assisted ignition with 
optoelectronic trigger was published in 
February 1983 (File 3/TI/17-18). This 
circuit will work with most tachometers.

Whether or not a courtesy light delay 
would trigger a car alarm depends on the 
design of the two circuits. However, you 
could use one of the courtesy light delay 
circuits published in the May 1980 issue 
with our Car Burglar Alarm published in 
May 1984. We can’t help you with a 
design of an exhaust gas analyser or an 
electronic fuel gauge.

Other automotive circuits which may 
be of interest to you are as follows: 
Ignition Killer, February 1984; Speed 
Sentry, October 1 983; Fuel 
Consumption Meter, March 1983; Low 
Fuel Indicator, March 1982; Battery 
Monitor, October 1980; Audible Turn 
Signal Monitor, November 1981; 
Windscreen Wiper Delay, September 
1979.

Notes & Errata
CAR BURGLAR ALARM: (May 1984, 
File 3/AU/39). Constructors may find 
that the alarm duration is considerably 
longer than two minutes. This can be 
due to leakage in the phenolic PCB and 
may be corrected by altering the value of 
R3 to 470kQ or thereabouts to provide 
the correct time.
HEAT CONTROLLER (July 1984, File 
2/PC/42): It is possible that the relatively 
slow cycling of this circuit may lead to 
premature failure of radiator elements as 
they repeatedly heat and cool. We 
suggest reducing the l^F timing 
capacitor at pin 1 of IC la to 0.33/xF 
eliminate the problem.
CRUISE CONTROL (June 1984, File 
3/AU/40): Under worst case conditions 
the bias currents into IC2d will cause a 
significant DC offset at the output which 
can lead to an erroneous result. The 
solution is the insert of a 1 Mil resistor, in 
series with pin 12 of IC2d.

Also, at high battery voltage, the 
continous current ratings of Q8, Q9, Q10 
and QI9 may be exceeded. We suggest 
the use of BC337 for Q8 and Q9 and 
BC327 for Q10 and QI9 to avoid this 
possibility. $
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ÖM1
SPECIAL SPEAKER

SYSTEM KIT

122 Pin ROAD, NTH CURL CURL 
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 

TELEPHONE 93-1848

Includes front Grill and Solid Timber Baffle. 
Dual Purpose woofer and Mid Range 12 inch. 
5 inch Dual Cone Tweeter. 2 way cross over
network 30 watts RMS.

pp

SUPER SPECIAL
BSR GRAMO MOTOR 

AND PICKUP 24ov

SPEAKER TRANSFORMERS for valve radios
7000 to 15 ohm $4.50

NSW 
VIC 
Qld

$4.50 TAS

$7.00 $75 A PAIR

$ 7.00
$ 7.50 
$11.50 
$10.50

cartridge and 
stylus turnover

$12
P&P NSW $2 75
INTERSTATE $4.20
WA, NT $5.20

SPECIAL
Chrome % shaft push-on knobs. 10 for $1.

Usual price 60c to 8Oc each.

ruuu to

SPARK GAPS 
10 for $1

5.0

455KC IF Trans 
for valve radios 

$1 each
OS coils 

75c each
THERMISTERS

4 for $1
DIODES DY 406

10 for $1
CAR RADIO
Suppressors 

5 for $1

SPECIAL
KRIESLER FRONT 

END CONTROL

SUPER SPECIAL
FM STEREO KITS

Sets of 3 modules includes FM tuner decoder 
and if detector. Circuit diagram supplied

ONLY $22 «.»I.«
Send stamped envelope for copy of Elec
tronics Australia magazine review of the units.

SPECIAL 
BALANCE METERS 

CENTRE ZERO

$2

VALVE SOCKETS
9 pin 25c — 7 pin 25c — octal 25c.

SPECIAL
DUAL VU METERS

24 pin
28 pin
18 pin

IC BOCKIT*
35c
40c
25c

TRANSISTORS AD161-162 $1 pair 
100 mixed Capacitors, fresh stock, all
handy values $2 AD149 $2 pair
100 mixed resistors, handy values 52

STICK RECTIFIERS
For colour TV 75c each

SUPER SPECIAL JVC CD FULL 4 CHANNEL 
MODEL 4VR 1006 AM/FM TUNER AMPLIFIER 

40 WATTS RMS 
Normal price over $600 
our price only 
$195 each 
instruction 
manual included 
PP NSW $4.00 
Interstate $12.00 
TAS: $4.50 WA/NT: $7.00

Vi ' -eg
1 Meg 
100K 
100K Switch

KRIESLER POWER SUPPLIES

For Late Model Colour TV Sets 
2-51A

$50
PP: NSW $3; VIC $5; QLD $5; WA $6; TAS 
$6; NT $7.

CELLULAR HORN
TWEETER HT3

Capacitors 
ELECTROS

Push Button Panel 
with Speaker

S2U
without speaker

$15

2.5 350V 
2500 16V 
220 16V 
1000 UF 50V 
1000 UF 63V 
22 UF160V 
1000 UF 16V 
63 UF 25V 
470 UF 63V 
47 UF160V

$1 
$1
$1

each 
each 
3 for SPECIAL

12 mixed switches $4 PP $1.40 not a 
lucky dip, c wot u get!

30c

50c 
50c 
30c 
50c

□ OC 
30c 
30c 
30c 
25c 
50c
50c

10K Switch 
250K 
50K
20K
10K Min Pots 
50/ohm

POTS ROTARY

50K Double Pole Switch 50c
7.500

S3

Vz or 1 Meg Switch
Vi 1 meg dual Concentric tapped 

at 100K
2 meg ganged double pole switch
1.5 meg dual ganged
2 meg ganged log
1 meg dual ganged
Vi meg dual ganged LIN
25K 50K dual ganged Concentric 

double switch
100K dual ganged linear pots
200K single line 30c 
20K wire wound 75c 
dual log 10K 75c

10K sub min log pots 
250K ganged pots 
25K in oanged pots

ICs
74LS76N 50c SAA5050 $2.50
74SL74N 50c 747S08N 50c
74LS00N 50c 74L392N 50c
14011UB 50c 74LS174N 50c
S041P $1.00 SN29848N 50c
2612N 50c MC14011UB 50c
74LS157N 50c NES560N 50c
53114N 50c 74LS90N $1.50
MM53114N 50c 74LS93N $1.50
HEF4024BP $1.50 SC87024P $2.50
MM57186N $2.50 S7646211B $1.00
HEF4024BP 74LS90N 50c
74LS76N 50c HEF4011BP 50c
MC1306P 50c 74LS10N 50c
2112B 50c SN29862N 50c
2112N 50c HEF4019BP 75c
SC87024P $2.50 NE566N 50c

SPEAKER 
2-way crossover 

networks 

$2

CRYSTALS for colour TV $1 each

each 50c
5 for S1 

each 50c

$1 
$1

50c
$1 
$1 

75c

$1
75c
50c ‘
75c
75c

Mounting 
Specification 

12.5cm x 7.1cm

Frequency Range: 
2000 - 20,000Hz 
Sensitivity: 105 dB 
Maximum Power: 
30 Watts 
Impedance: 8 Ohms

\ 470 UF 25V
i 40 UF 25V

470 UF 40V
47 UF 10V

, 100UF25V
/ 25 UF 25V

470 UF 16V
220 UF 50V i 
47 UF 200V i
1000 UF 10V
2 2 UF 200V 
22UF16V
330 UF 63V .
1 MFD 50V
33 UF10V
33 UF10V
1 MFD 50V 
33UF10V 
0 0039 1500V

6N81500V
220 UF 35V 
1000UF 25V
680 UF 50V
22 UF
100 UF 6 3V
330 UF 25V

PP

3 for

5 for
3 for

10 for
5 for

10 for
5 for

S1
S1
S1
S1
S1
S1
S1
S1

each 50c 
each 50c

4 for $1
4 lor $1

10 for $1 
each 50c
10 for
10 for
10 for
10 for
10 for

S1
S1
S1
S1
S1

each 50c 
each 50c

4 for S1 
each 50c 
each 50c 
lOfoi $1 
10 lor SI

3 for S1
$1.40

PYE TV TUNERS
FOR B/W TV SETS $7
PP NSW St .80; VIC S3.60; OLD S3.60; TAS 
$4; WA $5.

MICRO SWITCHES
5A 250V 50 cents

SPECIAL 
500 metres single strand 
shielded cable
PP NSW $3.50 TAS $ 7.45

VIC $7.00 S/K $10.70
QLD $7.00 NT $11.70

SLID! POT$
Va meg dual $1 1K dual $1
1 meg dual $1 50K single 50c
2 meg dual $1 250k single 50c
25K dual $1 10K single 50c
250K dual $1 2 meg single 50c

TOUCH MICRO SWITCHES
As used in front control panels in colour TV
sets. 4 FOR $1

nuoto KEFLEX

MODEL
AR2 x 50 WRMS • A & B 

SPEAKERSWITCH L0W/HI 
FILTER • AM/FM STEREO 
LOUDNESS • TAPE NON. SW 
PLUS MANY MORE FEATURES

RRp $369
OUR PRICE 

ONLY

NSW
VIC 
Qld 
TAS
WA 
NT

650

$3.00 
$4.80 
$4.80 
$6.00 
$7.00
$8.00

‘ Y >

MODEL CE-431

RRP $239
pp $2.80 

$4.20 
$4.20 
$6.00 
$7.00 
$8.00

NSW 
VIC 
Qld 
TAS 
WA
NT

STEREO EXPANDOR 
COMPRESSOR 

designed to give extra noise reduction 
capability and to extend the dynamic 
range of previously recorded material.

SPEAKER SPECIALS
Magnavox
MSP
MSP

10 inch
8 inch dual cone
9x7
5 x 7 in 8/or 15 ohm 
8x4 8/or 15 ohm 
6x4 8/or 15 ohm 
6x4 8/or 15/ohm

$8
$5
$6 
$4.50 
$4.50 
$4.50 
$3.50

6 inch dual cone
5 inch dual cone
27/ohm
4 inch 27/ohm
4 inch 4/ohm
5 inch 4/ohm
5x4 4/ohm

Tesla Mini woofer 4 or 8ohm 
4 inch 10 watts

$6

$5 
$4 
$4 
$4
$4 
$5 

each
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AUGUST CROSSWORD
ACROSS

1. Device for the input of 
waves. (6,9)

8. Typical structure of many 
electronic components. (7)

10. Type of coil (7)
11. Basis of many ICs. (4)
12. Source of coherent 

microwaves. (5)
13. Inductor. (4)
16. TV picture fault. (7)

18. Name of local 
communication satellite. (6)

20. Perfect partner for a plug.
(6)

22. A mains wire. (7)
27. Electromagnetic units of the 

cgs system. (4)
28. Portion of an amplifying 

system. (5)
29. What the electric fan did to 

its fuse? (4)
32. Type of transistor. (7)
33. Kind of battery. (7)
34. The movement of colloidal 

particles in an electric field. 
(15)

DOWN
1. Silicon dioxide. (6)
2. Antenna support. (3-4)
3. Tunes! (4)
4. Element present in certain 

cells. (6)
5. What is initially expressed 

in r.m.s.? (4)
6. Each of these stands about 

three feet! (7)
7. A zener diode can do it.

(8)
9. Current drawn from a 

battery, etc. (5)
14. Resistor colour code for 

five. (5)
15. Varies a setting through

SOLUTION FOR 
JULY

EILIEIÇ 
ABRI 
REFI I IN

RI IICIFIEINICIEinansQaiuBa 0 □ id m □ s 
lOfflB B0BÖB00 

-- S Di Pl B 0 ED 
0000 (D0B0S 0HB0

u tbt 
SwBu

uRn|
LISITIA

q
10IrecSD

a
H 0 0 0

HBBH00S BSBB0S0
H

D
PIAINlNlETRl

E
EILIEICITIRIIICIFIIIEILID

overcorrection. (5)
17. CRO component. (3)
19. Put together an 

Electronics Australia 
project kit. (8)

21. Crimp. (7)
23. Where connections are 

made to PCBs. (5)
24. Kind of network which 

attenuates all frequencies 
equally. (3-4)

25. Sound imaging system. (6)
26. What an oscilloscope spot 

usually does. (6)
30. Tone setting between bass 

and treble. (4)
31. Surname of a brilliant 

atomic physicist. (4)
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BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION
136 VICTORIA RD, MARRICKVILLE, NSW 2204. 

PHONE 51 3845.
PROUD TO BE 
AUSTRALIAN

ELECTRONICS CENTRE
ETONE SPEAKER SPECIALS

GENUINE FACTORY PRICES
Rugged top quality Aust made brand new bargains — all with factory warranty

INTEGRATED CIRCUITS

Model Size Cone Type
4310 38cm Straight surround
4510 38cm Straight surround
4350 38cm Hi-Fi

V/Coil Reson Hz Freq Hz
8 or 15 Ohms 45 40-6000
8 or 15 Ohms 45 40-6000
8 or 15 Ohms 30 30-4000

Watts Rms Price Ea or 2 for
60 $74.00 or $141.00

100 $94.00 or $170.00
120 $74.00 or $141.00

Pack — Postage add for one 25/30cm model NSW S3.50. Interstate $5. For two 25/30cm models NSW $5. 
Interstate $7. For one 38cm model NSW $4.00. Interstate $6.00. For two 38cm models NSW $7. Interstate $8.50.

50 WATT rms SPEAKERS
FOR $39.95 PAIR OR S22.50 EA.

TRIAC
TYPE SC-141D 

AC SWITCH 400V 1A

ETONE FACTORY SCOOP
3Ocm 8 Ohm Hi-Fi Woofer. Rugged Top Quality 

with Warranty. Foam Surround. 3.5cm V.C. Hefty Ferrite Magnet.
Freq. Response. 35-4500 Hz.

P-P NSW for one, $3.50. Interstate, $5.00. f-K NSW for two, S5.00. Interstate, $7.00

10 FOR $10.50 suso

TIMER
555

* HIGH GRADE — LOW PRICE *

NICAD RECHARGEABLE RATTERIES
TOP QUALITY — AS USED BY MANY GOVT. DEPTS.

SIZE 
AA. 

Sub C.
C. 
D.

AH 
5OOMA.

1.2
1.8
4.0

PRICE EA 
$2.55 
$4.55 
$6.25 
$6.75

OR 4 FOR 
$9.40 
$17.00 
$23.35 
$25.70

P-P 
$2.75

CHARGE FOR 14 HRS AT — 1.2AH. 120MA — 1.8AH. 180MA — 4AH. 400MA.

2 GANG VARIABLE CAPACITORS
2 x 415PF. Inbuilt slow motion ——
or direct drive 6mm shaft. QU.75 PP. $2.50

- - MINIATURE ROBLAN
10-150PF.
10-200PF.

SPECIAL 3 GANG 
10-215, 100, 215pF.

3 GANG
10-300PF.

2 GANG 
10-100PF. 
10-200PF.

1 GANG 
10-150PF.

%- SHAFT.
BALL BEARINGS

2 GANG 
10-70PF

ALL THI 
ONE PRICE $5.75 P.P. $2.50

< VARIABLE CAPACITORS
new in cartons. ideal FOR TRANSMITTERS. AERIAL TUNING. ETC.

2 GANG 
10-24PF

$7.50 EA
P-P $2.50

SALE COMPUTER GRADE ELECTROLYTICS
Famous brands, Siemens, GE, Mallory, Sprague, Ex
computer stock. Guaranteed perfect. Limited Stocks 

MICRO-FARADS AND WORKING VOLTS 
200/400 • 400/200 • 2000/60 • 3600/70* 
5200/200* 5000/36 • 5000/55 • 5800/40 • 
6600/25 • 6700/40 • 6800/25 • 6700/75 • 8200/ 
25 • 10,000/15 • 10,000/30 • 12.000/30 • 

19,000/30 • 20.000/20V */21,000/15 • 24,000/30 • 27,000/10 • 
36,000/15 • 40,000/20 • 48,000/30 • 63,000/15 • 100,000/6 • 
100,000/25 • 120,000/15 • 160,000/10 • 180,000/20 •

PRICED TO SELL EA
PP NSW $2 
INTERSTATE $3

10 FOR $2.95 P-P 
$1.50

TRANSISTORS
TIP 31-32C

100V 1A 40W

10 FOR $9.50 P-P 
$1.50

MINI SWR METER

SANSEI 
SE-406

$9.75
P-P $1.50

POCKET SIZE • BENCH PERFORMANCE • 
FREQ RANGE 1.8 MHZ TO 200 MHZ • MAX 
POWER - SSB 2KW • AM CW 1Kw • IMP 
52 OR 75 OHMS • FOR/REF SWITCH

PLASTIC BOXES

STURDY — you can actually stand on them 
117x 63x 35mm P.P 75c

6 DIGIT 
COUNTER
40mm x 35mm x 

70mm

6VDC 
250 MA

$1.25

LOW PROFILE FERGUSON 
TRANSFORMERS

12V.7.5VA

INPUT 240V AC

24V. 20VA

18-0-18V. 
40VA.

10-0-10V

0-15V.5A 
0-15V.5A 
0-9V.3A 
40VA.

$5.50 $6.95 $12.50 $12.50
50 HZ. P-P NSW $2 INTERSTATE $3.50

TYPE 6821 SI’95 P-P7SC

P-P 75c

SCR
TYPE BY X 48/300.

300 piv 36Amp

4 FOR SZ"
TRANSISTORS

BD135 NPN. 45V, 1A, 8W 

'M 10 for $1.95 p-p $1

DIODE IN 4004. 50 FOR S2.50 
400 PIV 1 AMP 

IN5404. 50 FOR $7.50 
400PIV. 3 AMP. p-p 80c

A1 QUALITY 
^TRANSISTORS W 2N3055

IO FOR $6. P-P $1.50

REGULATORS
7812. + 12V 1A
7805 + 5V. 7905 - SV 1A

T

10 MIXED $6. P.P. $1.50 V

HI-POWER BRIDGE RECTIFIER itL 400 PIV 25 AMP
P-P 75c

2SD200 SB BU205 
TRANSISTOR

S395
P-P 75c

P-P 
$1.50

1 0 for $9« íbSO

240V 50Hz 5 AMP
MAINS FILTER 

$9“
P-P $1.50

Professional Quality.
Ex-computer.

Also ideal audio gear, receivers, etc.

NPN VCBO 
1500V •

VCEO 700V

2 5 AMPS

4 FOR $3.75 P-P 75c

MJE 3055
W TRANSISTORS

MJE 2955 
TRANSISTORS

POWER 
TRANSISTORS 

140V 20AMP 
MJ15003 NPN 

aw MJ15004 PNP 
Qf.90 PAIR P-P $1
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E A marketplace E A marketplace
FOR SALE

VINTAGE RECEIVING & TRANSMITTING 
VALVES: New, from $1.00. Send SAE for 
price list. Super 80 assembler $15 and 
disassembler $9 on cassette. R. Vowels, 
93 Park Dv, Parkville, 3052.

AMIDON FERROMAGNETIC CORES: Large 
range for all receiver and transmitter applica
tions. For data and price list send 105 x 
220 SAE to: R.J. & U.S. Imports, PO Box 
157, Mortdale, NSW, 2228.

CPM USERS GROUP: Disks, up to vol. 
93 8" sssd $9 Microbee, Kaypro, Xerox, 
Osbourne, Excalibur 64, dsdd, $10, other 
formats available. Catalogue $8.00 P+P 
$1. R.B. Archer & Assoc. PO Box 696, 
Ringwood, Vic. 3134.

BACK ISSUES: EA 1956 to present. ETI 
No. 1 to present. One complete set of each. 
(066) 55 6226. Make offer.

7660

Voltage Inverter
flips a positive voltage to a 
negative — 2 caps, 1 chip is all 
that’s needed

Special $3.80 tax paid $3.50 
pack & freight

Promark
PO Box 381

CROWS NEST NSW 2065

REHEARSAL STUDIOS AVAILABLE
From 800 sq. ft. to 3000 sq. ft. • Air 

Conditioned • Ample Parking • Open 7 Days 
& Nights • All Studios with P.A. System •

CASHMORE SOUND 
356 Liverpool Rd,

ASHFIELD, NSW 2131.
Phones: (02) 799 6129, (02) 798 6782

TEST EQUIPMENT: 1 RCA 5in 
oscilloscope. 1 University valve tester. 1 
Philips HF signal gen. GM 2883/03. 1 Aust. 
Radio & TV College panel tester. Many ex
tras. Lot $350. Ring N. Parker (02) 
663 4481.

SCANNER LISTINGS: 27-510MHz. Over 
1600 Vic stations listed in freq & alpha 
sorted order. $9.95. Kasp Electronics, PO 
Box 408, Noble Park, 3174.

DO YOU WANT TO BE A RADIO 
AMATEUR?

The Wireless Institute of Australia, 
established in 1910 to further the 
interests of Amateur Radio, conducts a 
Correspondence Course for the A.O.C.P. 
and L.A.O.C.P. Examinations conducted 
by the Department of Communications. 
Throughout the Course, your papers are 
checked and commented upon to lead 
you to a successful conclusion.
For further information, write to:

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION)

P.O. Box 1066
PARRAMATTA, N.S.W. 2150.

High power amp for guitarist & P.A. 180W/8R or 
BTL 360W/8R, 0.005% dist., 500W toroidal, 
Modules $119, complete system under $500. 
MEMBRANE kEYBOARDS as used in the kits, 
details see EA March, April & ETI ADVERT.

HI-COM UNITRONICS
7 PRESIDENT LANE, 

CARINGBAH 2229 
PHONE (02) 524 7878

FOR SYSTEM 80 AND TRS 80 
MODEL 1 COMPUTERS

Disk Controller kits $124 - Double 
Density kits $135. Assembled RS 232 
Boards (will fit Dick Smith Expansion Units) 
$104. Fully assembled Expansion 
Units/Printer Interface 32KMEM Double 
Density $560. OR Expansion Units made 
to your requirements. P&P included.

AGRO DATA CONTROLLERS
P.O. BOX 344

GATTON, QUEENSLAND 4343 
TELEPHONE (075) 62 2329

DISPLAY ADVERTS IN MARKETPLACE 
are available in sizes from a minimum of 
2cm X 1 col rated at $15 for a col cm. Ad 
sizes may be increased up to a maximum 
of 10 col cms.
CLASSIFIED RATES $3.60 for 40 letters 
or part therof per insertion payable in 
advance. Minimum 80 letters.
CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Monday of each month.

________ FOR SALE__________
SUPER 80 software, now for E1 graphics, 
MDS, & Dick Smith character generators. 
Super Expansion Board still available. Write 
to Matrix Software, PO Box 291, 
Kensington 2033.

Make sure E.A. readers know 
where to get your goods and 
services.
Each month Electronics Australia is read 
by 230,000 people. (Morgan, March 
1984). This size advertisement is 5cm 
X 1 column and would cost $75.00. 
(See rates and acceptable sizes above.) 
Let our readers know where to get your 
goods and services.
Enquiries and bookings to:
Sydney: Hank Kasmar (02) 699 3622
Melbourne: Matt Kennedy (03) 602 
3033

ÿ Radio Pty Ltd
Tel. (02) 587 3491

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 

SELLS EVERY PCB & FRONT PANEL 
published in EA and ETI

651 Forest Road Bexley 2207 
AUSTRALIA

RING FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE

AN INTRODUCTION TO

DIGITAL ELECTRONICS
Every day, more and more electronic 
equipment is "going digital”. In order 
to understand new developments, 
you need a good grounding in basic 
digital concepts, and An Introduction 
to Digital Electronics can give you 
that grounding. Tens of thousands of 
people — engineers, technicians, 
students and hobbyists — have used 
the previous editions of this book to 
find out what the digital revolution is 
all about.

Available from "Electronics Australia", 57 
Regent St, Sydney PRICE $4.50 OR by 
mail order from “Electronics Australia”, 
PO Box 163, Chippendale, 2008. PRICE 
$5.40.
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Use this handy order form

HOT 
OFF THE 
PRESSES 
1 ONLY $4.50 

+ 90c pack & post

•MAINS POWER 
CONTROL 
PROJECTS

•AUTOMOTIVE 
PROJECTS

Available from Electronics Australia, 57 Regent Street, Chippendale 
Sydney, PRICE $4.50 or by mail order: Post coupon to Electronics 
Australia, P.O. Box 163, Chippendale, 2008.
Please send me copies of Projects & Circuits No 3 at $5.40 each (includes 
post and packing)

NAME..............................................................................................................

ADDRESS .......................................................................................................

................................................................ POSTCODE................................. 
□ I enclose Money Order/Cheque to the value of $.................................... 
□ Please charge my Bankcard $...................... i. ... . 
Bankcard Number 496.................................................................................  

Expiry Date............................... Cardholder Signature................................
If you are using Bankcard, be sure to include your full address (not a PO Box)

TOP PROJECTS 
reprinted 

FROM 
electronics 
AUSTRAL«



ADVERTISING INDEX

El MAGAZINE HOLDERS
«»These binders and magazine holders are available over 

the counter from Electronics Australia, 57 Regent Street, Sydney, NSW. 
Price: $5.10 binders; $4.50 holders.

Mail orders should be sent to Electronics Australia, PO Box 163, 
Chippendale, NSW 2008.

Prices including postage are:
Holders: $5.50 NSW; $5.60 other states: or six for $29.00 NSW; $31.50 other states; $A33.00 NZ.
Binders: $7.00 NSW; $8.50 other states: or six for $33.00 NSW; $36.00 other states; $A37.00 NZ.

EA PC BOARDS AND FRONT PANELS
Some readers have problems obtaining PC boards and front panels for projects. Many of our advertisers sell 
these items and their advertisements should be checked in the first instance. Failing that, below is a list of 
firms which produce or sell PC boards and front panels.

NSW

Jaycar Electronics 
11 7 York Street.
Sydney 2000.
Telephone 264 6688, 
267 1614.
Cnr. Carlingford & Pennant 
Hills Road, 
Carlingford 2118.
Telephone 872 4444.
115-117 Parramatta Road, 
Concord, 2137.
Telephone 570 7000.
121 Forest Road, 
Hurstville 2220. 
Telephone 570 7000.
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869 George Street, 
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Telephone 211 0816.
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651 Forest Road, 
Bexley, NSW 2207. 
Telephone 587 3491

Acetronics Printed 
Circuit Boards
11 2 Robertson Road, 
Bass Hill, 2197.
Telephone 645 1 241
WA
Altronics
105 Stirling Street, 
Perth 6000.
Telephone 328 1599.
Jemal Products
5 Forge Street, 
Kewdale, 6105.
Telephone (09) 451 8726.

N.Z.
Marday Services
PO Box 19 189, 
Avondale, Auckland.
Mini Tech Manufacturing 
Co Ltd
PO Box 9194, 
Newmarket.
Printed Circuits Limited, 
PO Box 4248.
Christchurch.

VIC.
Rod Irving Electronics 
425 High Street, 
Northcote, 3070.
Telephone 489 8131.

48 A'Beckett Street, 
Melbourne 3001. 
Telephone 347 7917, 
347 9251.

Kalextronics
101 Burgundy Street, 
Heidelberg 3084. 
Telephone 743 1011.

Shop 11, 
Regional Shopping Centre, 
Melton 3338.
Telephone 743 101 1.

Sunbury Printed Circuits
Lot 14, Factory 3, 
MacDougal Road, 
Sunbury 3429. 
Telephone 744 2714.
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elsewhere.
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Hifi will 
never 
be the 
same 
again!
Here's the book 

that tells you 

everything you 

ever wanted to 

know about

Compact Audio sound

I SOUND
audio disc
How it works, 
now it sounds, 
now much it costs 

“ a com ' 
guide 
CDU

Laser beam 
accuracy 
The static- 
free disc

Catalogues
and reviews of CD players 

and retords... and mudi more

newsagent now
Price

$3.95

How digital 
sound works 
Push-button 
programming

! Make a cheque or money order payable to:
I Magazine Promotions Australia y ■
I Send with coupon to-. Special Projects Dep , 
Ì Piamo,ions, 55-59 Regen, Sfme>,
I Chippendale, Sydney 2008.
! / enclose cheque/money order for $--------------  
j (postage and packing fee)

I NAME_______

I ADDRESS-------

I CITY/SUBURB

1 STATE.----------
POSTCODE



WHY DID WE CALL IT THE Z SERIES?
Because nothing can follow it.

tho . The TEAC z Three cassette decks that are all
oos«e r^SJX T" “ “T « «"«

are the pinnacle of TEAC technology drawina on our knnw°hnw versatility. The transport and electronics

'Direct-drive capstan 
motor

•3-head system 

dbx and Dolby B-C 
noise reduction

• Manual recording 
bias, level end EQ 
calibration system

»Heavy duty dlecdst 
chdssls

• Electroload head 
loading system

• 3 direct-drive DC 
motors

• Direct-coupled 
pldybock EQ 

amplifier

• 3-heed system

dbx-and Dolby B-C 
noise reduction

• dbx disc position

• Manual recording 
blns, level and EQ 
calibration system

• 3 direct-drive DC 
motors

• 3-head system

>dbx and Dolby B-C 
noise reduction

• dbx disc position 

Automatic recording 
blds, level and EQ 
calibration system 

• Tape calibration 
memory

• Block Repeat

Dual-capstan closed- 
loop transport system«

Real time tape 
counter 1
Automatic tape i
select

3O-segment FL peak f 
level meters J

Memory repeat/ !
play/stop

CPS (Computomatlc
Program Search) [

TEAC 2 moo

TEAC 2-6000

Il lllllllllllllllll 
lllllllllllllllllll

Tiiiiinuinuiiii
-n.ii.iiiiiiiiiiiH

Direct-coupled —- 
ploybock EQ 
amplifier

Real-time tape 
counter

Memory repeat/ 
play/stop

CPS (Computomatlc 
Program Search)

Rec mute with auto 
spacer

Standard remote 
control unit

Dual-capstan 
closed-loop transport 
system

Real-time tape 
counter

Automatic tope 
select

• Search To Cue, 
Search To Zero, 
Search To Record

Spot Erase System

CPS (Computomatlc |
Program Search) I

TEAC Australia Pty., Ltd ^5 Whntm” Technol°gy Meet
- Ltd., n, Whiteman Street South Menante. Victoria 3205 Phone: 699-6000
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	ADVICE

	DD THE

	Ä U1ATER5

	On the cover

	DELIVERED ANYWHERE IN AUSTRALIA FOR $7.50


	BUY DIRECT ANDSAVE

	Phone on the Hotline

	(02) 948 8220

	Ft	Editorial

	t	Viewpoint

	Top quality Swiss made infra-red people sensor

	ONLY $1 1 9

	Microwave Sensor

	Latest

	technology!



	95

	Ultrasonic Blaster!


	$99

	Professional Quality Security

	Infra-red Beam



	$99

	Plus! Everything you need for no-fuss installation of your alarm system ... such as

	Magnetic Switches

	Big screamers!

	Also ideal for PA use


	$2750

	Give em the gong!


	$349®

	Piezo Piercer!


	M4’5

	Battery Back-up



	$2495

	One step - gone...

	and they’re

	$4 Oso

	Aluminium replaces glass in X-ray telescope

	Japan boosts high-tech spending

	New chip for colour TV

	New TV channels - but don’t panic

	Hughes pioneers giant satellite

	Broke in Bourke?

	No worries mate

	Joining optical fibres in the field

	News Highlights

	Cable TV/satellites change viewing habits

	America’s Cup challenge to Telecom

	CCTV for dam wall inspection

	è MITSUBISHI ELECTRIC

	8" (Half Height) Flexible Disk Drives

	5V4" (Half Height) Flexible Disk Drives


	★★★★★★★★

	★★★★★★★★

	$7.95

	MOVING COIL CARTRIDGE

	WAS $49.50 NOW $39.50

	6x9 CAR SPEAKER

	WAS $39.50 NOW $29.50

	CAR CASSETTE PLAYER

	WAS $34.95 NOW $24.50

	REEL TO REEL TAPE

	WAS $19.95 NOW $9.95

	SAVE OVER 50%

	CAR STEREO FADER SWITCH

	WAS $9.95 NOW $6.95

	RIBBON TWEETER

	SAVE $16.95

	NORMALLY $36.90

	AUGUST ONLY SAVE A FURTHER $5.00

	8” 3 WAY SYSTEM

	$29.95/set





	W WELCOMES YOU TO A

	WONDERLAND OF * ELECTRONICS * *

	PHILIPS 12” WOOFER

	CATALOGUE PRICE $99.50 f

	THIS MONTH ONLY $59.50 SAVE A WHOPPING $40,001!

	8” TWIN-CONE HI Fl

	by LEO SIMPSON	M H





	Build a Teletext Decoder

	SS®»®

	Teletext features

	How Teletext is broadcast


	H Build a Teletext Decoder

	Teletext decoder

	Some history

	Signal quality


	THERE’S A HIDDEN WORLD OF INFORMATION INSIDE YOUR TELEVISION

	Discover the world of 7-Text. It’s available now!

	Plug into ‘Eveready’ rechargeables.

	Acknowledgement



	Meeting the challenge of change

	Four award winning models to choose from.

	16K Educator M49

	Software and your microbee


	Now with Dynamic RAM to meet today’s user demands

	64K Advanced

	microbee computer centres



	A 'quantum jump’ in analog disc recording?

	VERTEX SLASHES LEAD TIMES ON BVJ 70 MBYTE WINCHESTERS.

	MINISCRIBE/WESTERN DIGITAL COMBO OFFERS 10 MBYTE WINCHESTER IN PERSONAL COMPUTING PRICE BRACKET.

	3 INCH FLOPPY DRIVES BEING SHIPPED IN VOLUME.

	INTERESTED IN ELECTRONICS? THEN WHY NOTTURN YOUR HOBBY INTO A CAREER?

	Driveway Sentry


	$17.50

	DIRECT SATELLITE TV NOW

	Job opportunities

	The “BABY Q” SATELLITE TV RECEIVER



	ELECTRONICS

	Draughting standards for circuit diagrams

	About steel conduit

	Venture capital for new companies

	Buying your first computer


	The audio giant scores 10 out of 10.

	System 330 Hi-Fi Component System.




	Hi-tech electronics in the new Holdens

	by NEVILLE WILLIAMS

	Computer-aided design

	Engine electronics

	SHUM

	Electronic fuel injection

	Instrumentation

	Trip computer

	Entertainment

	DIGITAL ELECTRONICS


	VCR Theft Alarm

	How it works

	$70

	Construction

	Installation

	PARTS LIST


	$100,000 STOCKTAKE SALE

	MASSIVE PRICE BREAKTHROUGH!

	HOOK UP WIRE SUPER BUYI

	8

	o £

	£

	Q tt

	The receiver



	Ultrasonic movement detector

	Construction

	PARTS LIST

	$30

	Setting up


	Microbee 77

	GIVEAWAY

	MAIL ORDE

	QUARTZ CRYSTAL

	JAYCAR JVE-1


	$69.95

	WILDCARD»


	i $129.50

	LECTRONICS I




	The Serviceman

	Installation details

	LOW COST SWITCHERS

	ALL PRICES PLUS SALES TAX AND FREIGHT.

	DELIVERY FROM STOCK

	The last straw

	Omnidirectional antennas


	*297“

	*193“

	*183“

	*199“

	GEOFF WOOD ELECTRONICS PTY LTD



	Circuit & Design Ideas

	Dual Counter

	Trip Meter

	Logic pulser probe

	Two-way radio alarm tone generator




	Add sustain to

	Construction

	$24

	Testing, testing

	BOOST

	IN/OUT

	Parts List


	An introduction to


	SERIES 5OÙQ

	POWER AMPLIFIER

	$299.00

	ON SPECIAL THIS MONTH $299.00


	(NIX-1200 MICROPHONE/AUDIO MIXER

	THIRD OCTAVE GRAPHIC EQUALIZER

	NORMALLY $799

	SERIES 4000 SPEAKERS

	1 unit



	$189

	2 units


	$359

	ROD IRVING ELECTRONICS


	ROD IRVING ELECTRONICS PRESENTS

	★LOW PRICE*HIGH QUALITY*12 MONTHS WARRANTY*



	Simple low-cost data recorder

	Simple low-cost data recorder

	The timing circuit

	Parts List

	Initialisation

	Final comments


	SMOKE DETECTORS

	BACK!!

	$9.50

	VOLTAGE REGULATORS

	NORMALLY $1.50

	$19.95 w+

	AUGUST ONLY 50 C


	$8.95

	ELECTRONIC BELT DRIVE TURNTABLE BSR Quality

	ONLY $29.95


	DISCONTINUED KITS

	WAS $29.50 NOW $19.50

	WAS $12.50 NOW $7.50 SAVE $5.00

	■	DIGITAL STORAGE

	MH!	CRO ADAPTOR

	’■1 WAS $110 NOW $85 SAVE $25.00

	WAS $27.75 NOW $19.75

	LOW OHMS METER

	WAS $29.50 NOW $22.50

	by BRYAN MAHER





	OP AMPS

	Explained

	Addition

	Mixing

	OP AMPS Explained

	Fractional “gain”


	ACTIVE ELECTRONICS

	&NOW OPEN

	I THE LARGEST RANGE

	OF COMPONENTS IN THE CITY

	—OVER 2000 DIFFERENT TYPES OF SEMICONDUCTORS ALWAYS IN STOC

	MAIL ORDER HOTLINE.(03)671137 ACTIVE ALL YOU HAVE EVER WANTED

	OP AMPS Explained

	High voltage protection

	Level shifting

	Level discrimination

	Circuit action

	DID YOU KNOW

	YOUR GUARANTEE

	AUSTRALIAN MADE TRANSFORMER SCOOP!

	ASSISTED IGNITION


	KITRONICS

	$32.50

	$19.

	-w-

	Volts per second

	FOR 30 OF AHRON?« COMPEmiORS

	" naturaTcourse, ^ared	are waiting for your call now (up

	Why waste your valuable casiv eastern standard time).	

	BANKCARD HOLDERS - PHONE ALTRONICS TOLL FREE 008 999 007 FOR NEXT DAY JETSER


	MICRON SUPER 80

	MICRON SERIES II MONITORS

	HITACHI F SERIES

	NEW MODEL DATA CASSETTE

	BONUS OFFER

	BANKCARD HOLDERS - PHONE ALTRONICS TOLL FREE 008• 999-007 FOR NEXT DAY JETSERVIC



	« PHONE YOUR ORDER TOLL 999-007


	ALTRONICS

	008 999 007 »

	(09) 328 1599






	OP AMPS

	Explained

	Saturation

	Holding

	Time constant

	Light box and timer for home constructors

	Adjustable marine antenna mount

	Professional receivers from Electronic Imports

	FROM HOBBYIST TO PROFESSIONAL - FLUKE MUST BE YOUR FIRST MULTIMETER CHOICE FOR FEATURES, QUALITY AND VALUE


	OVER

	Disposable printhead cartridge from Hewlett-Packard

	IFR multi-function communications monitor

	REMOTE INFRARED TV SOUND

	$140.00


	$38.50

	$89.00

	$72.00 COMPLETE



	$4.95

	$195


	$21

	Silent pager from Motorola

	Slim line hand held two-way radio

	High contrast liquid crystal displays


	DICK SMITH ELECTRONICS B

	Automatic IC tester from Elmeasco Instruments

	Pin-type battery from Matsushita

	★ ★★SURPLUS STOCK★ ★ ★ ★ ★★ CLEARANCE ★★★


	BDE PTY. LTD.

	TDK E180 VIDEOTAPES ONLY $15 .50

	WE ALSO HAVE THE LATEST CALCULATORS INCLUDING THE NEW T.l. 57 & T.l. 66.

	LCD PROGRAMMER

	TRADING HOURS:

	THURS NIGHT 6 30pm






	LEADER LSG-216 RF Signal Generator

	LEADER LSG-216 RF Signal Generator

	Sheridans

	chop PnceS

	Analog electronics for microcomputers

	The Penguin book of MicroBee games

	Amateur satellite handbook

	UHF/VHF manual

	New low profile heat sinks save board space

	SOANAR ELECTRONICS PTY. LTD.


	No-holds-barred model train controller

	Teletext decoder

	Electronic ignition system

	Sanyo CP-400 CD player

	Wiflpless Weekly

	REVIEWS OF RECENT



	Records & Tapes

	CLASSICAL*POPULAR• SPECIAL INTEREST

	MODULE	$63.50

	$28

	S84

	DECKS	$47.50

	$34.50


	$100,000 STOCKTAKE SALE

	x

	QUALITY JOYSTICKS

	SINCLAIR SPECTRUM

	HOME COMPUTER

	NEW MODEL FROM PARAMATERS

	MODEL 7040

	$99.00

	by NEVILLE WILLIAMS






	Look what they’ve done to the typewriter!

	Look what they’ve done to the typewriter

	Specifications

	Practical experience



	TRUSCOTT’S ELECTRONIC WORLD IS MOVING

	Conclusions

	SPECIFICATIONS

	THE PRINTER PEOPLE’ SPECIALS

	FERGUSON TRANSFORMERS

	UP TO 50% OFF SALE


	ROD IRVING ELECTRONICS

	BE QUICK, STOCK UP NOW



	Information centre

	So you think you're an engineer, mate!

	Notes & Errata

	122 Pin ROAD, NTH CURL CURL MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. TELEPHONE 93-1848

	SUPER SPECIAL


	BSR GRAMO MOTOR AND PICKUP 24ov

	KRIESLER FRONT END CONTROL

	FM STEREO KITS

	$2

	VALVE SOCKETS

	STICK RECTIFIERS


	$50

	S2U

	$15

	SPECIAL

	ICs

	PYE TV TUNERS



	$7

	MICRO SWITCHES


	4 FOR $1

	RRp $369



	AUGUST CROSSWORD

	BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION


	ETONE SPEAKER SPECIALS

	INTEGRATED CIRCUITS

	50 WATT rms SPEAKERS

	10 FOR $10.50 suso

	555



	NICAD RECHARGEABLE RATTERIES

	2 GANG VARIABLE CAPACITORS

	-	- MINIATURE ROBLAN

	$7.50 EA


	SALE COMPUTER GRADE ELECTROLYTICS

	PRICED TO SELL

	10 FOR $2.95


	TRANSISTORS

	MINI SWR METER


	6 DIGIT COUNTER

	LOW PROFILE FERGUSON TRANSFORMERS



	SCR

	4 FOR SZ"

	TRANSISTORS

	A1 QUALITY ^TRANSISTORS W 2N3055


	REGULATORS

	HI-POWER BRIDGE RECTIFIER itL 400 PIV 25 AMP


	MAINS FILTER $9“

	MJE 3055

	W TRANSISTORS

	MJE 2955 TRANSISTORS



	E A marketplace E A marketplace

	FOR SALE

	7660

	Voltage Inverter

	PO Box 381

	CROWS NEST NSW 2065

	DO YOU WANT TO BE A RADIO AMATEUR?

	THE COURSE SUPERVISOR W.I.A. (N.S.W. DIVISION)

	FOR SYSTEM 80 AND TRS 80 MODEL 1 COMPUTERS

	AGRO DATA CONTROLLERS

	ÿ Radio Pty Ltd


	DIGITAL ELECTRONICS

	El MAGAZINE HOLDERS

	EA PC BOARDS AND FRONT PANELS

	newsagent now




	WHY DID WE CALL IT THE Z SERIES?

	Because nothing can follow it.







