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» 1X Beepie:

the $99 pocket pager
At last there’s a pocket radio 

pager that YOU can afford.
The Beepie. A small, lightweight and 

reliable unit that costs a tiny fraction of 
previous models. It’s a price breakthrough!

What’s a Beepie?
It’s an instantly accessible automatic radio 

paging system activated by a simple telephone 
call. Just dial up the special number and a 
‘beep’ sounds on the Beepie.

Inside the Beepie is an incredibly sensitive 
radio receiver capable of picking up signals in 
really bad locations, plus the decoding & logic 
circuitry necessary to analyse which signal is 
being received.

All Beepies share a common radio 
frequency, which helps keep the cost way, way 
down. It’s up to the Beepie to decide whether 
the signal is for it: if so, it sounds the beep.

Clever, isn’t it!
Because each Beepie can have up to four 

different access numbers (and four different 
beeps) you can have a system where you know 
by the sound of the beep who wants you. It’s so 
simple.

Even more, it has a memory facility - in case 
you’re in the middle of an important meeting 
and don’t want to be disturbed. Not even to tell 
you you’ve won the lottery and you don’t even 
need to be at work any more!

Where can you use your
1 Beepie?

Virtually anywhere in the Sydney or 
Melbourne metropolitan areas - 
and up to about 100km outside.

That means your Beepie should 
work from about Newcastle to 
Wollongong and out to the 
Mountains from Sydney. Or down 
to Geelong, out on the bay, down 
the Peninsular and up as far as 

Ballarat from 
Melbourne. 
(Obviously 
range is limited 
at the extremes 
by topography 
and conditions).

Later on, it is expected 
that Beepie will be 

available in all capital 
cities and possibly some 

larger country centres too. 
But that’s in the future. Right 

, it’s Sydney and Melbourne.now

Who needs a Beepie?
You do!
Businesses have recognised their value for 

years. Key personnel have been accessible at 
any time. Even staff ‘on the road’ have been 
contactable.

So why should John (or Jill) Citizen own a

beeper?
Think of the times you’ve been 

away from home and needed to 
be contacted.

Sometimes trivial, sometimes 
important - but always 
impossible to do anything about.

Until now . . . with the Beepie:
Let’s imagine Dad’s at the 

station and wants a lift home: and 
you’ve gone next door or down to the shops. 
With the Beepie, you could go anywhere.

Or you go out to a show and spend the whole 
time wondering if the babysitter has everything 
under control. Take the Beepie along and you 
know you can be contacted if something really 
is wrong!

Or the kids arrive home from school and 
you’re still out. They don’t know what’s 
happened to you. With the Beepie they can find 
out where you are.

Or an elderly relative or neighbour is ill: and 
you can't go out just in case they need help. 
With the Beepie, you’re no more than a phone 
call away.

Or little Johnny goes out to visit his mates a 
few streets away. You start to worry when he 
hasn’t come home and ring everyone you can 
think of. If he had a Beepie in his pocket one 
call would tell him to come home!

And there are thousands of other uses!
As you can see, it’s not just Dad who needs 

one. Mums and Housewives find them 
indispensable. The kids can use the Beepie.

Everyone can use the Beepie. That’s why it’s 
called the Beepie: The Beeper for People!

Where does it come from?
Beepie is manufactured by the world-famous 
electronics giant STC, and is serviced by 
Voicecall, the largest private radio common 
carrier in Australia.

Because of Dick Smith Electronics wide 
distribution network, Voicecall suggested that 
we should include the Beepie in our product 
range. And seeing the incredible potential of 
this product breakthrough, we readily agreed!

How much does a
Beepie cost?

Unlike most previous models of 
pocket radio pager, you buy the 
Beepie outright for the 
amazingly low price of just $99

Compare this with many of 
the ‘leased’ systems still around 

now which cost $40, $50
and more per month! The Beepie is incredibly 
inexpensive!

Charges for the Beepie service vary 
depending on the number of telephone 
numbers or “tones” you want. The more you 
get the cheaper each line becomes! Yearly 
charges are: 1 line $84, 2 lines $104, 3 lines 
$124 and 4 lines are only $144.

This includes the telephone line rental 
charge from Telecom, the use of the network of 
Voicecall radio transmitters to get your paging 
message out and a service and maintenance 
agreement which will look after your Beepie for 
you!

Even in the first year of operation when you 
have to take into account the yearly charge 
PLUS the purchase price, you will still be so 
far ahead of leased pager rates you’ll be 
laughing.

The following year the savings are even 
greater!

And remember, if you use the Beepie in any 
type of business, the charge and the purchase 
price should be tax deductible!

How do you get a Beepie?
Simple! You go in to your nearest Dick 

Smith Electronics store in Sydney or 
Melbourne. »

They’ll be able to demonstrate the x 
Beepie, show you how to operate it and, 
best of all, sell you one. Or more!

And they’ll also be able (on 
behalf of Voicecall) to activate your
Beepie on the spot: you’ll walk out of the 
store with it completely operational! No 
messy forms to send away and wait weeks 
for authorisation. It’s working from 
day one!

only

DICK@$MnH 
ELECTRONICS

PTY LTD

Available in our Sydney and Melbourne area stores only 
(inc. Newcastle, Gosford, Wollongong and Geelong).
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On the cover
Our new house 
burglar alarm 
features eight 
separate inputs, in
dividual sector con
trol, battery back 
up and a self-test 

facility. Build it and 
protect your home. 
Details page 36.

High-power 
Stereo Amplifier
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Here is a stereo amplifier that 
will equal or better just about 
any integrated commercial 
amplifier, regardless of price. It 
is a no-compromise design 
capable of delivering 100 W per 
channel at very low distortion. 
See page 24.

What’s coming

Next month, we intend to 
publish a feature article on the 
new Philips stereo TV sets (see 
also page 111).

Benchtop power 
supply to build

This 30 V/1A power supply 
features variable output voltage 
front 3 to 30 V, variable current 
limiting over two ranges, 
overload protection and 
voltage/current metering. Con 
struction begins on page 60.

Features______________________
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111 EA CROSSWORD PUZZLE Test your knowledge

Hifi, Video and Reviews________
30 HIFI REVIEW National NV-850-A hifi stereo VCR
34 AUDIO/VIDEO PRODUCTS Pioneer car stereo systems
84 AMBISONICS AT THE AES CONVENTION New life for surround sound?

Projects and Circuits
24
36
44
60
68
74

PLAYMASTER SERIES 200 STEREO AMPLIFIER PT.1 New high-power design 
MULTI-SECTOR BURGLAR ALARM PT.1 Protect vour home
CIRCUIT AND DESIGN IDEAS Digital capacitance meter
30V/1A BENCHTOP POWER SUPPLY Features variable current limiting
FEEDBACK ON THE VHF/UHF TRANSCEIVERS The common problems
OP AMPS EXPLAINED PT.10 High-power audio amplifiers

Personal Computers
90

94

100

ADD-ONS FOR THE VIC-20
Extra PIA. ROM/EPROM reader

PRODUCT REVIEW
Uchida DWX-305 daisywheel printer
COMPUTER PRODUCTS
Adam computer, high-speed printer
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Book
• STEREO SIMULATOR FOR 

VCRs Uses three low-cost ICs
• SIMPLE TRANSISTOR TESTER

Checks both bipolars & FETs
• LEDs & LADDERS GAME

Tests your patience & timing
• WIEN BRIDGE OSCILLATOR

Delivers sine and square waves
• SIMPLE LED METER

Add it to your amplifier
• IGNITION KILLER FOR CARS
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Pioneers extraordinary second generation Compact Disc Player is here.

Time flies. Only 18 months ago, 
the hi-fi world was stunned by Pioneers 
Compact Audio Disc player. Its laser and 
digital technologies introduced near
perfect stereo sound reproduction. 
“How will they top that?", they asked.

With the extraordinary new PD-70, 
Pioneers second generation Compact 
Disc player.

We started by making the compact 
disc player more compact. The PD-70 
loads horizontally (not to mention auto
matically), making system mounting 
much more practical.

The PD-70 is also an incredibly 
stable compact disc player. Comprehen
sive internal damping and robust 
construction means the PD-70 won't 
“skate" during operation.

The PD-70 is more intelligent too. 
Its memory can be programmed to 
repeat tracks up to 10 times and that 
programme can be interrupted or 
amended at any time.

The PD-70's 16-“bit" Digital Binary 
Display is the most sensitive and 
versatile metering system yet devised.

It breaks signal values down into 6dB 
increments - and switches to a “f>eak 
metering" mode at the touch of a button.

And, because all of the displayed 
information is both sourced and 
expressed digitally, the PD-70 can claim 
to have the most accurate metering 
display system available.

The PD-70’s specifications speak for 
themselves: Dynamic range has been 
improved to 95dB. Signal-to-noise ratio 
has been improved to 95 dB. T.H.D. is 
down to 0.004%, 1kHz.

Compact Disc has taken the next 
step. Pioneers new PD-70 gives you music 
that is virtually distortion free, and laser 
technology means that your music need 
never deteriorate.

Pioneers PD-70 means simply better 
stereo sound; a step closer to musical 
perfection.

In our opinion, that's always worth 
waiting for.

(U) PIONEER 
The power to move you.

PIO 0369 R
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Editorial 
Viewpoint

The Australian hifi industry awards
Australia is to have its own hifi industry awards. Tentatively called the 

Grand Prix awards, they will be inaugurated in early 1985. They have been 
instituted mainly in the hope of promoting sales which have been in the doldrums 
for many years.

Many countries have their own hifi awards but Australia has been slow to 
move in this direction. One reason for this may be that there are very few 
Australian companies involved in this lucrative but very competitive market.

The idea of a hifi award brings to mind the Car of the Year award given by 
Wheels magazine but in this case the Hifi Industry Association, a group of 
Australian hifi importers and distributors, has been the prime mover. No single 
magazine or publishing company will have monopoly over the awards.

Several journalists who consistently write on the subject of audio will 
comprise the judging committee and no person involved in any aspect of 
marketing or selling hifi will be involved.

Eight categories have been defined for the proposed awards, although these 
may be modified or added to in future years. The categories are for best amplifier, 
receiver, tuner, cassette deck, compact disc player, loudspeaker system and a 
miscellaneous category called “Technological development”. The judging 
committee will make their choice from equipment submitted by any company, 
whether a member of the Hifi Industry Association or not. The inaugural awards 
will be published in March 1985.

While the idea of hifi awards is a good one and will probably go a long way 
towards promoting product excellence, some aspects sound a little dubious. For a 
start, the idea of having the eight fixed categories is too rigid. We can easily 
envisage the situation where no award might be justified in one or more of those 
categories. What are the judges supposed to do then? Ideally, they would take the 
attitude that no award was deserved and act accordingly.

Another point involves the Hifi Industry Association itself. There should be 
no suggestion that the judges were subject to any influence from any member of 
the industry.

After all, if Australia is to have hifi awards, they will need to develop a 
reputation for excellence. We don’t want the situation which obtains in some 
countries where the awards seem to be quite meaningless.

The delights of personal portables
Every time I see someone using a personal portable radio or cassette player, 1 

have reason to bless the Sony Corporation for developing the Walkman in radio 
and cassette form. This very successful product has been imitated a hundred 
times over.

The result has been that Sony have performed a useful service for society at 
large. Sanity has returned to the streets. No longer do we have to endure the 
strangled sounds of improperly tuned “trannies”. Instead, people are able to 
enjoy the music or program of their choice while not disturbing the people 
around them. They are a great idea. May they become mandatory for listening to 
music at beaches and in public places.

On that note, the staff of Electronics Australia wish all our readers a happy 
and prosperous year for 1985.

Leo Simpson
ELECTRONICS Australia, January, 1985 3
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HOME ALARNT^^ 
ELECTRONIC KIT
All parts supplied in this kit 
including micro electronics black 
box, key code entry/exit pad, 
electronic siren module and four

GP80 PRINTER with 
Centronics Parallel 
Data Interface.
Tractor feed dot-matrix printer 
uses fan fold 204mm paper.
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Heavy duty flexible 6 
conductor telephone cable 
suitable for many uses. 
Telephones, intercoms, security, 
control etc. Extra thick and 
durable outer insulation.
W6010

WAS $80/100 metres
NOW % PRICE $40/m 
But only while stocks last 
Also available from stores per metre 
cut lengths.

HAITAI SEMI-AUTO BELT 
DRIVE STEREO '
TURNTABLE
Features auto return and shut
off, top quality cartridge, static 
balanced tone arm, 280mm die 
cast aluminium platter and tinted 

perspex cover.
A2850

WAS $97.50 SAVE $10

JANUARY SPECIAL

$87.50

[electro magnetic switches. 

S1200

SAVE $20 - WAS $85
NOW $65.00
External weather proof siren 

S1206 SAVE 40% $29.50

TELEPHONE 
PLUG with 
grommet

15006 '$3.95
10 up $2.95 ea 

TELEPHONE 
SOCKET

$4.95 - 
, 10 up $3.95 ea

____________ T5OO8
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3-WAY HEADPHONES
Surround your head in music 
with these lightweight stereo 3 
way headphones - 7 day money 
back satisfaction guarantee.
B0650

WAS $39.95 SAVE $10
JANUARY SPECIAL

$29.95

These printers are top quality, 
new and 100% guaranteed. C9080

AMAZING BARGAIN
SAVE $ HEAPS $$$$$$

$199

>3333 
I033

.U-J-U uxu JJU-U XJ-.UU .UULU .uuuu.

Centronics Parallel Printer computers (CP80 printer 
, . , compatible). C1708
Interface with graphics for — —
the VIC-20 and Commodore 64 1 44

The electric door lock can be remotely 
operated from the telephone handset or 
by the keys supplied.

If purchased individually the component 
parts would cost well over $200.

Now you can buy the whole kit with a 
7 day money back satisfaction guarantee 
for only $99.00.

This kit previously sold for $179.00. 
Zap Electronics have made a huge scoop 
purchase of these quality units and are^ 
pleased to pass on the savings, 
F-9700
BUY NOW AND SAVE^O

At last a commercial quality single 
station door lock interphone system at a 
bargain price.

The kit of parts includes:

S
ir Outside weather proof 
intercom with call button 
and hands free operation. 
★ An inside wall mount 
telephone handset with 
door release push button. 
★ A heavy duty electric 
door lock suitable for 
external entry door or 
outside gates.

★ A power supply -
[ ~ K interconnecting cable and

BIm instructions.
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Yes, it's a technological breakthrough. 
The Ad Zapper detects the black space 
between programme and advertisement, 
places your VCR into pause and releases 
the pause on return to normal programme.

Tired of fast forwarding through 
those ad's in TV programmes? Now the Ad 
Zapper has the answer. The Ad Zapper 
automatically edits advertisements.

The Ad Zapper is supplied with a 
power supply - video cable (connect to I 
video out) control cable with multiple plug! 
(connect to pause or camera remote). 
Instructions and a video tape to explain 
the operation of your Ad Zapper.

An optional infra-red switch is also 
available for VCR's with an infra-red 
remote control device.

EXTENSION LEADS
Quality 6 conductor suitable for PABX 
Commander and Domestic phones.

T5010 5 metres WAS $14.95 
NOW $12.95

T5015 10 metres WAS $17.50
NOW $15.50

T5O2O 15 metres WAS $19.95
I NOW $17.95
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interesting electronic products as
soon as they become availabl»WJrHJrH&M^
at Direct Import Prices"
Pat Daly, Zyjj3djjj3¿
Manager of Zap Electronics
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MAIL ORDERS TO: ZAP ELECTRONICS
10A First Avenue, EASTWOOD 2122 - Freight cost per order $5 
Send cheque,or Bankcard, Mastercard, American Express details 
or money order. ■ Phone orders (02) 858 2288

Enquires contact Julie Macdonald

WHOLESALE SHOWROOM AND STORE 
EASTWOOD 10A First Avenue Ph: 858 2288

TELEPHONE 
EXTENSION REEL 
20 metre, two conductor, telephone 
extension lead in a handy wind-up 
reel.
T5O25 WAS$24.95 NOW$15.95 

SAVE $9.00!!

SPECIAL INTRODUCTORY 

PRICE$129
(Specify Beta or VHS instruction tape) 

"Infra-Red" remote control unit
$29.00 for VCR's with infra-red 

remote control.
AD ZAPPER - the unit is manufactured in Australia 
by Pacifica Automation in co-operation with the 
Australian Government and is unconditionally 
guaranteed for 90 days from date of purchase.

BREAKTHROUGH"
Zap Electronics is pleased to offer the amazing "AD-ZAPPER" to all VCR owners.
The Ad Zapper is a device that connects to your VCR and automatically edits the 

advertisements from your recorded TV programmes (when copyright permits).

PRICES SLASHED ON TELEPHONE PRODUCTS SAVE $2 ON WHOLESALE 
TELEPHONE ——- -TELEPHONE DOUBLE 

ADAPTORS
Connect two phones in parallel or a 
telephone answering machine 
permanently.
T5O5O WAS$12.50 NOW$10.50

SAVE $2.00

ZAP ■ NO FUSS - SECURE - MAIL ORDER SERVICE 
Take advantage of ZAP’s wholesale mail order service for 
reliability, security and guaranteed protection. When you 
use ZAP’s mail order service you are protected three 
ways:- Your order is despatched within one working day. At 
anytimeyoucan ring ourservice numberandcheckstock, 
prices or the progress of your order. Any product purchased 
can be returned within 14 days of purchase date if not 
absolutely satisfied, and all products sold by ZAP are fully 
guaranteed and covered by parts and labour warranty.
NO FUSS - SECURE - MAIL ORDER SERVICE ■ 3 WAYS.

ttttù 
tttti 
ttít¡ nm

ZAP ELECTRONICS 5 SYDNEY STORES
CHATSWOOD 16-18 Anderson Street Ph: 411 7366
HORNSBY Shop M1 Northgate Shopping Centre 
__________________________________ Ph: 476 6122
LIVERPOOL 270 George Street Ph: 602 0777
BURWOOD 51 Burwood Road Ph: 745 3188
PARRAMATTA 60 George Street Ph: 635 5877

For tax exempt, school, government, wholesale and dealer enquires
CONTACT MARK JORGENSON - 858 2288



News Highlights

ECHO 2000—telephone 
conversations for deaf

Deaf persons soon will be able to use a 
telephone anywhere they go — thanks to 
a new portable electronic device being 
manufactured and marketed by a South 
Carolina firm.

The battery-powered device, known as 
the Echo 2000, is easily attached to a 
handicapped person’s telephone. 
Equipped with a liquid-crystal screen, it 
displays written messages tapped out by 
callers on the keys of their pushbutton 
phones.

At the deaf person’s end of the line, 
the varying tones generated by the 
caller’s pushbuttons are translated by 
special decoder circuits into letters that 
flow across the device’s display window 
in ticker-tape fashion.

To “talk” to a deaf or hearing-impaired 
person, the caller must depress two

Top priority topics for CSiRO
The CSIRO has recently formed a list 

of eight research topics related to 
manufacturing which will be given the 
highest priority.

Included on the list are: application of 
computer technology and micro
electronics to industrial processes, 
advanced technologies for process and 

telephone buttons for each letter — the 
first being the key on which the letter is 
located, the second being the number 
key (either 1, 2, or 3) to indicate the 
position of the letter on the key initially 
depressed. For example, to transmit the 
letter A, the user taps the middle key in 
the top row (which contains the letters 
A, B, and C), followed by the “1” key to 
indicate it’s the first letter in the series. 
To transmit the letter B, the user would 
first hit the same middle key and then 
the “2” key, and so on.

To transmit a number, a caller simply 
strikes the desired number key and then 
the pound (#) key. In addition, there are 
abbreviated, two-button, codes for some 
of the most frequently used words. For 
example, “00” denotes “hello” and “*0” 
indicates “goodbye.” 

quality control, development of new 
materials and instruments for envi
ronmental monitoring and exloration. 
Communications devices — particularly 
those related to satellite communications 
— and various agricultural chemicals 
and pharmaceutical products are also 
included in the list.

Computer sales 
up but profits 
down

Sales of personal computers will 
grow more than 50% this year in the 
US, but the big US retailers who sell 
them are having a hard time making a 
profit. Price cutting and a near glut of 
personal computer products have 
battered stores’ profitability.

These developments are already 
forcing a shakeout among the small 
retailers, particularly those that don’t 
carry the International Business 
Machines Corp or Apple Computer 
Inc lines. But even the big chains that 
carry those brands are losing money 
or turning only small profits. Stung by 
an especially slow summer, these 
retailers are hoping for huge 
Christmas sales to bring profits back 
in line.

For many big • retailers, the 
problems began last spring when IBM 
was able to ship all of the computers 
the retailers wanted. But sales began 
to slow at the same time the 
inventories began to bulge. Then, in 
June, IBM cut prices by as much as 
23% and several retailers said IBM 
offered to reimburse them for price 
differences for only the previous 45 
days instead of the customary 60.

As a result, many chains were stuck 
with loads of expensive equipment 
that could be sold only at discount 
prices. IBM declined to comment, 
saying its transactions with its 
retailers were confidential.

Apple dealers have had other 
difficulties. Apple was slow to 
produce software and peripherals for 
the Macintosh and Apple lie 
computers, initially making the 
computers tough to sell.

Even after accessories were 
available, some retailers succumbed 
to price cutting that drove the 
Macintosh price down to SUS 1,995 
from $US2,495 over the summer.

Even the giant Tandy Corp hasn’t 
been immune from price cutting 
although, unlike the retail-only 
chains, it makes its own products.

Tandy, which sells its products 
through its Radio Shack stores, was 
forced to cut the price on its best
selling PC, the TRS-8 model 4, to 
SUSI,295 from SUSI,995.

The company plans to remain 
competitive by introducing new 
products at low prices.

6 ELECTRONICS Australia, January, 1 985



Portraits painted by robots? By 
combining image processing and 
industrial robot technologies, Matsushita 
(National’s parent company in Japan) 
makes it possible. Their robot system can 
draw a picture of a model’s face with a 
brush in less than three minutes.

Three separate units combine to make 
the system work: an image processor, 

which uses a video camera to obtain an 
image of the model’s face and then 
processes it into line image information; 
a robot that holds a brush and draws an 
image of the model on canvas according 
to the line image information; and a 
control unit that controls the entire 
system.

An image of the model’s face is 

obtained by means of video camera, and 
then converted into a still picture.

The image processing unit converts 
this picture into line drawing 
information (drawing data) to control the 
movements of the robot. However, the 
time that the robot would require to 
complete a fully detailed drawing is 
beyond reasonable limits. Therefore, the 
large amount of information contained 
in the original image must be greatly 
simplified.

The image processing unit reads the 
degrees of variation between highlighted 
and shaded parts of the original picture, 
forming contours which are connected to 
form the line drawing. Only those lines, 
representing distinct features are used as 
basic line drawing information. 
Important parts such as eyes and brows 
are specially processed and retained as 
drawing data. This complicated 
information is processed by a high-speed 
arithmetic circuit in less than 10 seconds 
(regardless of the model’s appearance!).

Guided by the drawing data, a 
vertical, 6-axis, articulated robot arm 
produces an A3 portrait, using a brush. 
Actual drawing time is less than 2 
minutes.

These new developments are not 
merely art for art’s sake! The high-speed 
image processing technology developed 
for this system will make it possible to 
advance a robot eye function that can 
recognise an object’s shape, position and 
direction for use in assembly and 
inspection operations.

$32M telescope for Australia
A $32M radio telescope project which 

will eventually link major telescopes 
across Australia was recently 
inaugurated by the Minister for Science 
and Technology, Mr Barry Jones.

The telescope, to be known as the 
Australia Telescope, will be built at 
Culgoora in northern NSW. It will 
comprise a 6km array of six fully 
steerable and movable 22m antennae at 
Culgoora, a new fixed antenna at Siding 
Spring (also in northern NSW) and will 
incorporate the already established 64m 
radiotelescope at Parkes, central NSW.

By linking these antennae 
electronically, they can be operated as 
one to simulate a giant telescope 300km 
in diameter.

Researchers from the Division of 
Radiophysics at the Commonwealth 
Scientific and Industrial Research 
Organisation (CSIRO) are also looking at 
the possibility of linking the Australia 
Telescope with other radio telescopes 
across Australia, making it one giant 

radio telescope 3500km in diameter. 
Such an array would be able to resolve 
detail down to one-thousandth of a 
second of arc. This is equivalent to a 
person in Sydney being able to see a 
10-cent coin (about 24mm in diameter) in 
Melbourne, 720km distant.

The Australia Telescope, mooted in 
1975, will give Australia the most 
versatile telescope in the world, with a 
capability of making major discoveries in 
the field of quasars, black holes and 
interstellar chemistry well into the 21st 
century.

To observe astronomical phenomena, 
the antennae are designed to operate 
over a wide range of frequencies — from 
327MHz to an upper frequency of about 
115GHz. As it is not possible to design a 
single feed horn to operate over such a 
wide frequency range, a number of horns 
of different sizes are necessary.

The project is due for completion for 
the celebration of Australia’s 
Bicentenary in 1988.

EXPXNOINO THE FRONTIERS OF KNOWLEDGE
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News Highlights

X-ray testing for 
military aircraft

A major problem involving aircraft 
safety, and particularly high per
formance military aircraft, is the 
down time required for regular 
inspections for airframe corrosion, 
fatigue, and other defects. The 
process involves removal of major 
aircraft sections, such as wings, tail 
assemblies, etc, for inspection, after 
which they have to be reassembled. 
Apart from the down time, the cost in 
man hours is extremely high.

As a counter to this problem the 
US Air Force is planning to install a 
giant x-ray and neutron radiography 
non-destructive inspection system 
which they hope will reduce both 
time and cost significantly.

The system will operate from a 
gantry via a remotely controlled arm, 
which will carry the x-ray and 
neutron generators and detectors, and 
which can be positioned to within 
6mm. The neutron source is the 
isotope Californium-252.

Both systems will operate in 
conjunction with closed circuit TV 
systems to allow the operators to view 
the images. While the x-ray system 
will produce an instant picture, the 
neutron system requires time to build 
up an image. A feature of the neutron 
system is that it will detect hydrogen, 
resulting from corrosion, which the x- 
rays will not. The x-rays will detect 
cracks or mechanical damage.

earth station
With the commissioning of Aussat 

later in 1985, Australian radio and 
television networks will have the ability 
to provide live broadcasts to homes 
everywhere.

Soon, using a “transportable earth 
satellite station” (TESS), it will also be 
possible to bring news, as it happens, 
from the remotest areas.

Sam Technology, a Sydney firm which 
specialises in handling hi-tech systems, 
has gained the agreement of American 
Uplinks Inc, USA, to design and 
construct their transportable earth 
satellite stations in Australia to suit 

Australian conditions.
The TESS is self contained within a 

single non-articulated truck chassis — it 
is as transportable as the truck.

Transmission quality is said to be 
undetectable from local broadcasts. An 
on-board uninterruptible power supply 
accompanying TESS virtually eliminates 
breaks in transmission.

Each TESS will carry all its own 
electronic quality control monitoring 
systems and test gear, plus repair, 
replacement and backup equipment. Its 
five metre antenna dish will disassemble 
for transport.

Telecom: new
Telecom is closely studying recom

mendations made by the Parliamentary 
Committee on Telecom’s zonal charging 
policies.

The Committee in its report made a 
series of recommendations designed to 
improve Telecom’s responsiveness to the 
Australian community in the 1980s. 
These include:
• Telecom should extend capital city 
local call zones to take account of rapid 
population growth in outer metropolitian 
areas;
• Reduced rates should be granted to 
subscribers adjacent to local call zones:
• Charges should be reduced for calls 
up to 50km;
• Time of day rates should be adjusted 
to take into account congestion in the 
network at particular hours and days of 
the week;

zonal charges
• Telephone directories should be 
simplified and amalgamated to better 
reflect communities of interest;
• Charging policies for provincial cities 
should be reviewed. Local call zones 
should be extended for provincial cities 
with high population growth, eg 
Gosford/Wyong, Sunshine Coast, Gold 
Coast. Reduced rates should apply for 
provincial cities linked with adjacent 
capital cities, eg for calls between 
Wollongong and Sydney and Geelong 
and Melbourne.
• The committee does not favour the 
introduction of timed local calls;
• All costs associated with extending 
local call zones should be financed from 
Telecom’s internal sources;
• STD charge steps should be reduced 
to reflect the declining importance of 
distance in telecommunications.

VHS editing 
facilities for ABC

The ABC expects to reduce costs 
and speed production of videotapes 
following the acquisition of half inch 
tape editing facilities.

One inch master tape will now be 
copied onto VHS, along with time 
and frame coding information. 
Editing will then be performed on the 
smaller tape format until a 
satisfactory article has been produced. 
After preparation of the VHS tape 
the one inch version can quickly be 
edited by duplicating the VHS frame 
numbers. This will significantly 
reduce the amount of time spent on 
the larger editing machines.
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KITS specially picked for the school holidays, 
from Rod Irving Electronics — the kit specialists!

RECENT RELEASES**

ELECTRONIC
MOUSETRAP
This clever electronic mouset
rap disposes of mice instantly 
and mercifully, without fail, and 
resets itself automatically 
They’ll never get away with the 
cheese again! (ETI Aug. ’84).

Cat. ETI 1524 S29.95

DRUM SYNTH.
MODULE
A simple, low-cost Module that 
will generate a wide variety of 
drum-like sounds from a pulse 
input provided from a sound 
pick up or electronically.
(ETI Oct ’84).

EFFECTS UNIT
An "effects unit" that can create 
phasing, flanging, echo, reverb 
and vibrato effects.
(EA June ’83).

83GA6 $65.00

ELECTRIC FENCE
Mains or battery powered, this 
electric fence controller is both 
inexpensive and versatile. 
Based on an automotive igni
tion coil, it should prove an ade
quate deterrent to all manner of 
livestock Additionally, its 
operation comforms to the rele
vant clauses of Australian Stan
dard 3129. (EA Sept. '82)

82EF9 $19.50

ETI-610 $24.95 MOTORCYCLE INTERCOM

SOUND SIMULATOR 
FOR MODELTRAINS
Fancy a diesel sound simulator 
for your model train layout? 
This circuit mounts inside the 
train for added realism and 
even varies its speed’ accord
ing to the throttle setting.
(EA Nov.’84). $18.00

SOLAR POWERED 
HOUSE NUMBER
Searching for a house at night 
in an unfamiliar street can be a 
frustrating business. This illum
inated house-number switches 
itself on at dusk and switches 
off six hours later. (EA Sept. '84, 
84M8B)
Cat. K84092

INVERTER
This 12 240V inverter can be 
used to power mains applian
ces rated up to 40W, or to vary 
the speed of a turntable. As a 
bonus, it will also work back
wards as a trickle charger to 
tup up the battery when the 
power is on.

(EAMay'82) $49.50

MOTORCYCLE 
INTERCOM
OVER 500 SOLD!
Motorcycling is fun, but the 
conversation between rider and 
passenger is usually just not 
possible. But build this inter
com and you can converse with 
your passenger at any time 
while you are on the move. 
There are no “push-to-talk” but
tons, adjustable volume and it’s 
easy to build! (EA Feb. ’84).

84CM5 $45.00

EA AM STEREO 
DECODER
AM stereo is now broadcast in 
Australia on an experimental 
basis. This add-on decoder 
works with the Motorla C-QUAM 
system. (EA Oct. '84, 84MS10)

1 W AUDIO 
AMPLIFIER
A low-cost, general-purpose, 1 
watt audio amplifier, suitable for 
increasing your computers 
audio level, etc. (EA Nov. '84).

$9.95

Cat. K84101 $24.95

f ' '

CUDLIPP CRICKET
A fascinating Electronic Cricket 
with just two ICs. The Cudlipp 
can be used to bug your home, 
office etc.1 Great fun!
(EA Feb. ’82).

Cat. 82EG2 $12.00

Rod Irving Electronics

425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A BECKETT STREET, 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondance:
P.O. Box 235 
NORTHCOTE 3070

YOU WON’T GET 
BORED OVER 
THE HOLIDAYS 
WITH THESE 
GREAT 
SPECIALS!! 
GREAT IN 
STORE’ BAR
GAINS TOO!
Call in at either 2 
of our convenien
tly located stores: 
48-50 A’Beckett 
St., Melbourne 
425 High St., 
Northcote.
Or take advan
tage of our Mail 
Order Depart
ment.

RAILMASTER PULSE 
POWER TRAIN 
CONTROLLER
Here's an up-to-the-minute train 
controller offering all the most 
desirable features including 
inertia, full overload protection, 
walk-around throttle and excellent 
low-speed running characteris
tics. Probably the best controller 
available, regardless of the cost! 
(EA Sept. '84. 84tc9)
Cat. K84091 $79.50

READY-SET-GO 
LIGHTS
A simple project for starting slot 
car races, etc. It provides the 
traditional Red/Amber/Green 
lights with a random delay be
tween the amber and green.

TRANSISTOR
TESTER
WOO’S SOLD
Have you ever desoldered a 
suspect transistor, only to find 
that it checks OK? Trouble
shooting 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. (EA Sept. '83)

83TT8 $15.00

or phone ...
MAIL ORDER 

HOT LINE

(ETI Oct ’84). 

ETI-277
$24.95

150 W BASS AMP
This guitar amp for impeccable 
bass players features many 
facilities found on expensive 
‘commercial’ ones. It delivers 
150 watts into 4 ohms, has a t- 
band graphic, limiter, line out 
and bi-amp facilities. (ETI Aug.

ELECTRONIC WATT 
METER
This unit will measure the power 
consumption of any mains 
appliance with a rating up to 3 
kilowatts. It makes use of a spe
cial op amp calléd an "output 
transconductance amplifier” or 
OTA, for short. (EA Sept. '83).

Cat. 83WM8 $79.50

481 1436

'84. ETI-1410)
Cat. K54100 $299.00

COMPUTER DRIVEN 
RADIO-TELETYPE 
TRANSCEIVER
Here's what you've all been 
asking for — a full transmit
receive system for a computer- 
driven
radio teletype station. The soft
ware provides all the latest 
"whizz-bangs" like split-screen 
operation, automatically repeat
ing test message, printer output 
and more. The hardware uses 
tried and proven techniques. 
While designed to team with 
the popular Microbee. tips are 
available on inter-facina the unit 
to other computers. (ETI Nov.

HEADPHONE
AMPLIFIER
PRACTISE WITHOUT ANNOY
ING THE FAMILY!
If you play any type of elec
tronic instrument, this 
headphone amplifier will surely 
interest you. It will let you prac
tise for hours without upsetting 
the household, or you can use it 
to monitor your own instrument 
in the midst of a rowdy jam ses
sion. (EA Feb. ’84).

'84, ETI-755) 
Cat. K47550 $119.00

DIRECTIONAL DOOR 
MINDER
Most electronic door minders 
function by having a beam of 
light shining across a doorway 
interrupted, but are incapable of 
detecting whether the light beam 
is broken by a person entering 
or leaving the room. This project 
overcomes that problem with the 
aid of digital logic. (ETI Nov. '84,

PH METER KIT
Build this pH meter for the 
swimming pool season is here 
again!
From swimming pools to fish 
tanks to gardening, this pH 
meter has many applications 
around the home. This unit 
features a large 3’/z digit liquid 
crystal display and resolution to 
.01 pH units, making it suitable 
for use in the laboratory as well.

83MA11 $28.00

ETI 278).
Cat. K42780

(EA Dec. '82).

Cat. 82 PH 12 $139.00

TEMP PROBE
Can measure temperature from 
-50 to+15OC It simply pluqs 
into your multimeter — great for 
digital multimeters Accuracy of 
0 1 C resolution of 0 1 C 
(ETI June ’83)

$29.95 ETI-153 S22.50

POSTAGE RATES 
51-59.99................. $1
510-524.99 ............$2
525-549.99 ............$3
550-599.99 .......... S3 
$100-5199 ..............$5
$200-5499..............57
5500 plus .......... 51C

"We wish you a
Merry Christmas 
and a Happy New 
Year!’’ 
from all at Rod 
Irving Electronics.

3888888



Letters to 
the editor

“So, you think you’re a journalist, mate?”
Having graduated recently with a 

degree in communications engineer
ing, it was with great interest that I 
read your August editorial. I found 
this to be such a comedy of 
assumptions and generalisations that 
I feel justified in asking “so you think 
you’re a journalist, mate?”

In the first instance you claim to be 
interested in engineers with a “good 
grounding in the fundamentals” 
however your “simple knowledge 
test” bears no relevance to 
fundamental principles. Had you 
quizzed your candidates about tuned 
circuit resonance or emitter-follower 
configurations, you may have 
obtained a clearer indication of their 
knowledge. To test for a “good all- 
round engineer”, questions about 
circuit layout practices or cost 
efficient design would be more useful.

Contrary to your elementary 
understanding of the profession, Mr 
Simpson, an engineer is not someone 
who knows how everything works, 
but who can analyse and understand 
circuits, and use them in a design to 
satisfy a given set of specifications 
with due regard to cost, environ
mental and human factors.

A student engineer studies 
hundreds of circuits while at college, 
and cannot be expected to remember 
the workings of all of them; just as 
someone such as yourself with a 
business degree could quote only 
those sections of corporate law which 
he has been extensively involved 
with, either through experience or a 
special student project.

You state in your editorial that 
your candidates were “considerably 
less informed than the typical 
hobbyist... who reads EA ... avidly 
every month”; and later on “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”. I 
have been buying EA for 10 years 
now, but this does not mean that I 
read every article, or for that matter 
articles in every field of electronics. In 
fact, I would struggle to answer two 
of your questions “competently”. In 
any case, many of your articles are 

written in such a confusing manner 
that they fail to convey a proper 
picture of the circuit operation.

When your candidates complained 
that you were placing heavy emphasis 
on audio, you replied that “if you 
don’t understand analog circuitry 
then ultimately, you don’t understand 
digital circuitry either.” Do you really 
consider that a lack of knowledge of 
specific audio circuits implies a total 
ignorance of analog circuitry? I think 
that what your candidates were 
getting at was that you advertised for 
an electronics engineer, and then 
asked questions more relevant to 
communications engineering. In any 
case, your particular questions do not 
test an understanding of analog 
circuits.

Despite your concluding remarks (a 
blunt effort to boost circulation of 
your magazine), I am sure that even 
you would concede that the institute 
journals and trade magazines provide 
the greatest source of up to date 
technical information.

In closing I would like to add that 
over the years I have enjoyed reading 
your magazine, and have gleaned 
much valuable information from it. I 
am however disappointed by the 
declining journalistic standard of late, 
as well as the quality of the technical 
content. I therefore challenge you to 
publish this letter to encourage 
comment from other readers, and 
hope that you endeavour to lift the 
editorial standard of EA back to the 
level set by your predecessor.

Richard Lawrence B.E. (Comms), 
Blackburn, Vic.

• Of course our knowledge test had 
relevance to fundamental principles. 
That was the problem for the 
applicants: they didn't know the 
principles.

We do consider that a lack of 
knowledge of the complementary 
symmetry amplifier implies a serious 
ignorance of analog circuitry. We 
quizzed applicants closely on thermal 
stability of the output stages. Vbe 
multipliers, bootstrapping and so on. 
Many had no familiarity with the 
circuitry and. more seriously, had no 
ability to analyse them. (Ed.)

Reply to “KL”
Although 1 did not read the 

editorial which stimulated the 
engineers versus technicians debate, I 
would like to offer a comment about 
persons such as “KL”.

The rights and wrongs of the article 
and the replies are not the point in 
dispute. Opinions are not necessarily 
worth the paper they are written on 
— a personal opinion is of no 
consequence.

What does matter is attitude. The 
fact that KL is never again to buy EA 
is, from any point of view, a threat. 
Perhaps only a little, insignificant 
threat, yet a threat none the less.

KL is not debating, he is 
opinionating and egotripping. His 
type of attitude causes stifling of free 
speech and often leads to violent 
conflict. In Australia, KL withholds

Editorial backlash
Regarding the Editorial Viewpoint “So 

you think you’re an engineer, mate”, you 
demonstrate a naivety and arrogance of 
such an order that it makes amusing 
reading.

You clearly have no idea of what is 
expected of a professional engineer. An 
electrical engineer takes an intensive 
four year (full time) course in 
mathematics, science and engineering 
theory. The engineer’s career then spans 
a period of approximately 40 years 
during which time his/her grounding in 
fundamental theory should allow 
him/her to keep abreast of technological 
change at a quantitative level. The 
engineer (generally) is required to be a 
team leader and a technologist, manager 
and business person. The engineer’s 
practical training effectively commences 
after graduation and continues for the 
rest of his/her career.

I agree that you could be unwise in 
employing a recent graduate with limited 
benchtop skills. However, you are totally 
out of order to claim that recent 
graduates who could not satisfactorily 
answer the quiz questions are not 
competent for a career in engineering. At 
worst, these young engineers are silly to 
apply for a job with your magazine.

I put it to you that you have had little, 
if any, experience in a professional 
engineering environment and do not 
have the competence to criticize formal 
engineering education. The reader who 
takes your comments on face value must 
be left wondering who in fact advances 
the state of the art in engineering 
(including electronics) — perhaps EA?

M.J. Flaherty, 
Norman Park, Qld. 
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his $2.30. If this were a banana 
republic, he would probably be 
assassinating Leo Simpson for his 
opinion.

It is not my intention to criticise 
EA or its staff. At times, I too have 
wondered whether a particular article 
might be erring towards profit motive 
rather than information. But that is 
only my opinion.

However, it was EA who threw the 
debate open for comment. Such 
courage must be admired and replied 
to in like spirit. Issuing threats — no 
matter how small — completely 
changes the issue.

Tolerance and humour are a man’s 
greatest assets and may well be the 
only virtues safeguarding us from 
extinction.

M. de Botella, 
Derby, WA.

Tripier replacement 
method not safe

In “The Serviceman”, an article 
appeared regarding the replacement of 
triplers in early Rank Arena CTV 
receivers. This described the use of a 
Philips/Varo type tripler as a re
placement type in conjunction with 
several resistors as a focus supply source. 
I produced such a note at RMIT, around 
1979, for student use.

Unfortunately, on further inves
tigation, this method is not a reliable or 
safe substitution. Without the large 
VDR resistor in circuit, the EHT voltage 
rises from the original 26kV to around 
35kV at low brightness levels.

A substitute tripler is available from 
Skandia Electronics (Victoria) which 

incorporates the original VDR, thus 
maintaining EHT regulation. Alter
natively, if the original Rank neoprene 
EHT ultor cap is used, 2 EHT cables can 
be inserted (with Silastic added), one 
from the tripler and one from the VDR 
resistor.

The fault occurring with the original 
tripler is usually EHT punch-through at 
the casing. Sometimes this is repairable 
with Silastic (clear, non-acetic), but the 
punch-through frequently occurs again 
on either the front or back of the tripler, 
or where the EHT cables exit. The arc- 
over usually destroys the vertical output 
and drive stages as well, so with the cost 
of the tripler and replacement transistors 
the owner will be up for repair costs of 
around $200.

R. Humphris, RMIT, 
Carlton South.

Car batteries and 
resistor colour codes

Over recent months you have 
highlighted problems in the areas of 
motor car battery life and colour 
markings on resistors. I would like to 
comment on these topics.

Having purchased a brand new Ford 
Falcon station waggon just over two 
years ago I was very disappointed when 
the battery “packed it in” after just 15 
months service. 1 took the car back to the 
Ford dealer from whom the car was 
purchased (and who had carried out all 
service since purchase) believing I would 
have some guarantee cover on the 
battery for such a short service life. I was 
informed that there was no guarantee or 
warranty on batteries in new cars 
produced by Ford! The same applied to 
tyres and other items not made by Ford.

1 had to accept this situation and asked 
the dealer to fit a new battery. When I 

collected the car that evening and 
inspected the new battery I was 
astonished to see that it was the same 
brand name as the battery that had 
packed it in after 15 months. I was on 
the point of refusing to accept this new 
battery when the service representative 
hastened to say that new car equipment 
batteries were of cheap manufacture, 
whereas the new battery, even though it 
was the same brand name was a top 
quality battery and equal to the best on 
the market.

Therein lie several matters of concern: 
batteries which last only 15 months and 
not three to four years as we are lead to 
believe; the claim that, in this instance at 
least, original new car equipment 
includes “cheap batteries”; and the 
absence of guarantee on items such as 
batteries (and tyres, etc) sold as an 
essential working part of a new car.

My next experience relates to 
incorrect resistor colour codes. 
Sometimes I purchase resistors in lots of 
10 or more to take advantage of the 
lower cost. On this occasion 1 purchased 
15 resistors of 1 kQ value and promptly 
put them in my IkQ drawer.

Some time later my son, who checks 
resistors before using them in a project, 
found that one of these resistors 
measured 10ki2. We both looked at the 
colour bands and, sure enough, they 
were brown, black, and red — Ikfi. I 
checked the other 14 resistors and they 
all measured 10kQ and so were 
incorrectly marked during manufacture.

I wonder how many other people 
bought alleged Ikfi resistors from this 
batch and have run into problems.

I hope these remarks may be of use to 
you.

B. Hunt, 
Heathmont, Vic.

QUALITY FROM ENGLAND

CLIFF AUST DIST:

YOUR ONE STOP ELECTRONIC SUPPLIER

1 Wickham Tee, 
Brisbane 4000, 
Ph: (07) 229 6155 
Telex: AA 44442

K9 19 x 20mm, K11 20 x 19.7mm 
K10 18.5 x 17mm, K12 19.2 x 25.3mm
K9-1 0-11-12 MATT BLACK FINISH 
AVAILABLE IN PUSH ON OR SCREW FIX, 
PUSH ON CAPS, AVAILABLE COLOURS 
RED, BLACK, WHITE, BLUE, YELLOW, 
ORANGE, GREY OR GREEN.

1 s

IC TEST CLIP 
3 SIZES - 14-16, 26-28 
AND 40 WAY.

QUICKTEST
IDEAL FOR W'SHOPS AND 
TEST DEPTS PLUGLESS 
LEADS. RAPIDLY CONNECTED
TO MAINS

S2 SERIES
S2 RANGE 6 5mm 
NYLON MONO AND 
STEREO SOCKETS. HIGH 
QUALITY BRASS AND 
NICKEL CONTACTS 
COLOURS AVAIL

P2 SERIES
6 5mm PLUGS. NYLON 
AND METAL COVERS 
MONO AND STEREO 
COLOURS AVAIL

ELECTRONICS Australia, January, 1 985 11



JAYCAR JANUARY SPECIALS

Cat. AX-3560

MASSIVE SAVING
SORRY! PERSONAL SHOPPERS ONLY

EACH BAG 
CONTAINS HEAPS 
OF GOODIES 
FOR YOUR
JUNK BOX 
AVERAGE 
WEIGHT IS 1kg!

STOCK MAY BE SCARCE FROM TIME 
TO TIME AS WE ONLY MAKE THEM 
WHEN WE HAVE NOTHING ELSE TO 
DO (AS THEY ARE BELOW OUR COST)

Ceiling Grilles 
for 8” speakers

1-9 $1.25
10 up $1.00

Ideal for PA 
installers

PIONEER 10" GUITAR 
SPEAKER

Quality Pioneer brand - check the specs! Check the price!
★ Impedance 8 ohms ★ Voice coil diameter 1V4” ★ 
Power rating 60 watts rms ★ Resonant frequency 80Hz 
★ Sensitivity 98dB(dB/W) ★ Response 80 Hz - 7kHz 
★ Total flux 61,100 Maxwell ★ Flux density 8,300 
Gauss if Net weight 1.54kg.

TAPE HEAD 
DEMAGNETISER

Cat. AC-1600

Works on cassette and 
Reel-Reel. Special 
cushion head designed 
to get into tight corners

240V
NORMALLY $5.95 
JANUARY PRICE 

$3.95
<SAVE 

$2

$5.50 
ea

SWIVEL/TILT BASES FOR 
MONITORS - ARE WE CRAZY?
NORMALLY 

$29.95

8" WOOFER

SAVE I/3
THIS Cat. XM-4540

MONTH $ig95

GOING ON 
HOLIDAYS?

DON’T GO WITH
OUT A “JETPHONE 
ADAPTOR", 
CONVERTS THEAIR 
TYPE HEADPHONE 
SOCKET IN A PLANE 
TO ELECTRIC. YOU 
CAN THEN PLUG 
YOUR OWN PHONES 
IN & LISTEN IN 
COMFORT!
1st CLASS!!
WERE $8.95 & 
$5 AT TIMES
LAST YEAR 

THIS MONTH 

$3.95
ONLY A FEW 
LEFT - HURRY!
SO BEFORE YOU 
FLY OUT, FLY IN 
& GRAB ONE!

Cat. AA-2040

This superb Pioneer woofer will handle about 20 watts rms. Frequency 
response is 50 - 3kHz. These are usually worth $15 each.
Cat. CW-2112

ONLY $7.50 each
SAVE $7.50 each (50%!!!)

110v COMPUTER 
GRADE FANS
- NEVER TO BE 
REPEATED OFFER

BUDGET CAR ALARM - this voltage 
DROP SENSITIVE ALARM SOLD WELL AT $49.50 
LAST YEAR OUR SPECIAL PRICE FOR JANUARY 
CUSTOMERS IS ONLY $29.95!! INCREDIBLE!

(INCLUDES SIREN) SAVE ALMOST $20

ONLY $29.95
CATALOGUE PRICE S39.95

SAVE $15 on
LOW-COST COMPUTER/
AUDIO CASSETTE RECORDERS

• WORKSWELL • MAINS/ 
BATTERY OPERATED

• SPECIAL TAPE LOADING 
INSTRUCTIONS • TAPE 

COUNTER (a must) INBUILT 
• ELECTRET MIC. • LED 

RECORDING INDICATOR

WERE $39.95 Cat. XC-4905

THIS MONTH ONLY $24.95

MOISTURE REPELLENT 
SPRAY

400g CAN
WERE SELLING FOR 
$6.95 WE HAD THEM 
FOR $3.95 LAST YEAR 
(BARGAIN!) STILL A 
FEW LEFT. ONE OF 
THE BEST BARGAINS 
ON THIS PAGE AT- 

Cat. NAI 020

\P^95 A CAN

' G^RMAN made umit STRICTLY 1 PAIR PER CUSTOMER 
- 80mm SQUARE (std) FITTING WHAT’S THE OFFER?

THAT’S RIGHT, 2 FANS FOR THE PRICE OF 1! 
THAT WAY YOU CAN USE THEM ON 240V 

<114 QE (WIRE IN SERIES) 
4. SU for2 Cat. YX-2508

Beautiful Brown 6” Twincone Speaker
This 5 watt 8 ohm unit has a light brown 
curvelinear cone with a slightly darker whizzer 
cone. It is a true widerange speaker with treated 
cone surround for lower resonance.
Only 
$3.95 
$3.50

10 up
Cat. AS-3013

4 STATION INTERCOM
3 SLAVE, 1 MASTER. COMES COMPLETE WITH 
LOTS OF WIRE, STAPLES & INSTRUCTIONS. 
RELIABLE SOLID STATE IC CIRCUITRY.
NORMALLY $29.95 JAN ONLY $19.95

SAVE $10.00 Cat. AI-5504

START THE YEAR OFF RIGHT, WITH BARGAINS FROM JAYCAR!!



Cat LA-5270

50 e
e»

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)

SAVE

INCREDIBLE 
TELEPHONE BELLS 

-TWO TONES 
- ADJUSTABLE LEVEL 

- BRAND NEW 
- AS USED IN ‘GONDOLA’ PHONE

SAVE $5.00

$24

set

$34.95 
set

10”3-WAY SYSTEM
Once again, a high quality 10' woofer with high 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

50% OFF SALE
IC INSERTERS& EXTRACTORS ETC
- CMOS SAFE
- BENT PIN STRAIGHTENER
- ONE HAND OPERATION

WHAT A FLOP! NOW OPEN BURANDA QUEENSLAND

SOLDERING IRON TESTER

TH-1810 8-20 pin IC inserter
TH-1808 14-16 pin IC inserter
TH-1812 22 pin IC inserter
TH-1814 24-28 pin IC inserter
TH-1816 36-40 pin IC inserter 
TH-1818 8-40 pin extraction tool 
TH-1824 auto wire stripper/cutter

WAS NOW SAVE
$5.95 $3.95 $2.00
$5.95 $3.95 $2.00
$6.50 $3.50 $3.00
$6.95 $3.95 $3.00
$8.95 $4.95 $4.00
$2.95 $1.95 $1.00
$9.95 $7.95 $2.00

We thought that more people would want to 
know the temperature of theirsoldering iron 
- but they didn’t! We imported a great little 
soldering iron temperature meter that was 
accurate. It just did not sell. It was put on the 
market at a very reasonable $29.95 but all it 
did was stay on our shelves. We put them on 
special last year at $19.95 and a few went. 
But not enough! So this month? An absolute 
bargain for the serious enthusiast.

Cat. QT-2100

THIS 0 95
MONTH

MICROCOMPUTER 
POWER SUPPLY

REGULATED. BUILT AND TESTED UNIT 
INCLUDES GOLD ANODISED HEATSINK, 
WIRING INSTRUCTIONS AND SCHEMATIC 
DIAGRAM. TRANSFORMERS NOT SUPPLIED. 
OUTPUT VOLTAGES: +12V@ 1.5A;-12V@ 0.5A; 
+5V @ 6.0A; —5V @ 0.5A.
cat. mp-3024 WAS $39.95
______ NOW ONLY $19.95____________

NOW OPEN 144 LOGAN ROAD BURANDA QUEENSLAND

POWERTRAN KIT 
SPECIALS

DIGITAL DELAY LINE KIT - 400mS

SAVE $100 WAS $449
THIS MONTH $349

“CORTEX” 16 BIT 16 COLOUR COMPUTER KIT
■ HIGH RESOLUTION QAt/t
- 24K EXTENDED BASIC OAVu
ORIGINALLY $1 299, ADVERTISED AT A LOWER PRICE LAST YEAR.

NO ROOM

VHF/UHF ROTARY
TUNERS ■ see previous ads 
for details.
WERE $69.95
NOW $39.95 Cat. DM-9004

SAVE $30!
SAVE OVER 40% 

For advanced 
experimenters only!

PIPER MOUSE ROBOT
Fun KIT to assemble in the holidays 

WERE $34.95 

NOW $19.95
Cat. KJ-6680

SAVE OVER 40%

nanearIT ELECTRONICS
Incorporating ELECTRONIC AGENCIES

NUMBER 1 FOR KITS

DEFINITELY BELOW COST AT $399 - Cat. kj-6630
MONEY REFUNDED FOR THOSE WHO MISS OUT

“HEBOT” ROBOT
- Geared DC motors Tl IDTI C
- 4 touch sensors (90° apart) / U II I Lcl
- Hefty 1,8 kg
- Speed 15 feet/minute SAVE
- Independent wheel control
- Complete with IOV2” diameter $100 

perspex dome *

NORMALLY $399 THIS MONTH $299

FOR

DETAILS

VISA

PIEZO TWEETER-Pqpv/arPH>038 Horn. Norma«y$1O.95. This month S7.50, will handle 50 watts rms 
and goes from 2-25kHz. Good for Hi Fi or PA Cat. CT-1902

ONLY $7.50

N.S.W.
SYDNEY; 117 York Street Tel: (02) 267 1614
CARUNGFORD: Cnr Carlingford & Pennant Hills Road Tel (02) 872 4444 

SHOWROOMS CONCORD: 115/117 Parramatta Road Tel (02) 745 3077 
QUEENSLAND 121 Fores‘ Road ™ (02) 570 7000

SHOWROOM BOTANDA: 144 Logan Road let (07) 393 0777

MAIL ORDERS: P.O. Box 480, AUBURN 2144. Tel: (02) 643 2000
HEAD OFFICE: 7/9 Rawson Street. AUBURN 2144

Tel: (02) 643 2000 Telex: 72293
SHOP HOURS

Carlingford. Hurstville & Gore Hill
Mon-Fri 9am - 5 30pm. Thurs 8 30pm, Sat 12pm 

Sydney
Mon-Fri 8 30am • 5 30pm. Thurs 8 30pm. Sai 4pm 

Concord
Mon-Fri 9am 5 30pm; Sat 4pm

POST a PACKING 
$5 $999 $1 50
$10 $24 99 $3 20
$25 $49 99 $4 50
$50 $99 99 $6 50
$100 $198 $800
Over $199 $1000

COMET ROAD FREIGHT ANYWHERE IN AUSTRALIA ONLYS12



Pollution-free Power
Finding a viable substitute for fossil fuels has 
expended a great deal of research and 
development effort during the last decade. The 
new photovoltaic cells could be the bright light 
on the horizon.

Solar cell efficiencies have improved to 
the point where, for many applications, 
photovoltaic panels are now a 
competitive energy source for consumers 
in areas remote from an electricity grid. 
Some optimistic researchers now predict 
that, by the turn of the century, 
photovoltaics will be a cheaper energy 
source than oil.

The last three years have seen
14

American manufacturers making serious 
commitments to photovoltaic cell 
production. Annual commercial 
production of photovoltaic cells in the 
USA increased 500% over the last three 
years. Today, most alternative energy 
technologies throughout the world 
would falter if government support of 
research and development were dropped. 
But. even without the support of 

research and development, the 
photovoltaic industry would hardly 
collapse, according to leading 
industrialists.

Members of the Solar Energy 
Research Institute (SERI), the US 
Department of Energy, and many other 
leading researchers and industrial 
developers, all agreed at SERI’s last 
annual meeting that photovoltaic 
technology is ready for com
mercialisation. Since the first cells were 
made for the US space program in 1958, 
they have been credited as being silent, 
inexhaustible, and a pollution-free source 
of electricity — but expensive.

Now that is all changing. Solar cells 
have progressively become a keen 
competitive energy source where

ELECTRONICS Australia, January, 1985



by ALAN CONCANNONmm

commercial power supplies are not 
available, especially in remote locations 
and in underdeveloped countries. Due to 
raw materials such as silicon and others 
being manufactured at a lower price with 
a higher purity rate, the efficiency of the 
units has risen considerably.

“Some oil companies have even made 
a commitment” says Roger Taylor, 
manager of photovoltaic research at the 
Electric Power Research Institute in the 
USA, “because they have vision and can 
see a viable and growing market. Other 
alternative energy technologies, such as 
wind turbines just don’t have this 
backing.”

Working solar-cell systems
From irrigation pumps to village 

power systems, solar cell installations 
are now economically producing 
electricity. One of the largest solar 
cell installations in the world is a 100kW 
unit at the National Bridges National 
Monument in Utah. Since June 1980, it 
has supplied energy for all the park’s 
electrical needs.

These include water pumping, 
maintenance shops, a visitor’s centre, 
motorists’ trailers and service mains to 
several park-ranger’s homes. Lead acid 
batteries, having 600kW.h storage 
capacity, are provided as back-up. So far 
the batteries have not discharged below 
40% of their capacity.

The park’s 1712 square metre 
solar cell layout contains 250,000 silicon 
cells in 4762 modules.' The units provide 
210 amperes at peak output.

The system also has diesel generators 
for back up but they are rarely needed to 
compensate for lack of sunlight. Instead, 
they are mainly used to equalize the 
charge between banks of batteries.

A self-sufficient billion-dollar-a-year 
industry is forecast for America by 1986. 
The timetable of user acceptance in the 
USA is predicted to follow this sequence: 
remote communities and houses, sunbelt 
residences already connected to the 
mains, remote water pumps for 
irrigation, houses in less sunny areas, etc.

A 3.5kW photocell system at the 
Papago Indian Reservation Village in 
Arizona is the first stand-alone unit 
designed specifically to supply power to a 
small village. Since 1978 it has delivered 
water for the village. The unit can send 
over 4000 litres an hour to the 41,600 
litre storage tank. The system also 
provides lights for fifteen houses and 
keeps domestic appliances going.

The system is a success story but the 
Indians have developed an appetite for 
electricity and the system may have to be 
upgraded. One of the major drawbacks 
with a system like this is the need for 
“load-management”. Available power 

must be used effectively and this requires 
careful load management.

Battery storage is invariably necessary 
and the size must be limited to minimise 
the capital costs. The solar cell system 
therefore has controlled independent 
circuits and a central control unit that, 
uses power according to specific 
priorities and conditions.

In most systems of this kind, functions 
such as water pumping and crop-grinding 
are permitted only during periods of high 
solar gain. Also, battery back-up for 
these functions may not be available. 
With the Arizona installation, the 
available pumping time varies from three 
hours per day in winter to over five 
hours in summer. To protect the 
batteries from damage and to extend 
their lifetime, circuits to washing and 
sewing machines are disconnected at 
50% depth of discharge, lights at 60%, 
the water pump motor at 70% and 
refrigerators at 80%.

Types of cells
Photovoltaic cells can be fabricated 

from materials in a variety of ways. 
Generally, the materials are grouped into 
four categories: single-crystal silicon, 
polycrystalline compounds, semi
conductors such as gallium arsenide, and 
amorphous silicon.

Single-crystal cells are approximately 
19% efficient. The best commercial 
module efficiencies are between 11 and 
12%. Most of these cells are sawn from 
round silicon ingots grown by the 
Czochralski process, then polished. This 
material was originally developed to 
form materials for semiconductors.

Polycrystalline cells are made of 
compound semiconductors with small 
crystal-grain sizes. The highest cell 
efficiency to date is 11%. The cells are 
easily and reliably produced using thin- 
film techniques. Their greatest attribute 
is that they can be mass-produced 
economically.

Gallium arsenide cells: the undisputed 
champions, where efficiency is 
concerned, are laboratory cells made of 
gallium arsenide (GaAs). Cells measuring 
one square centimetre have reached an 
efficiency of 20.34%.

No one as yet has made GaAs cells on 
a production line basis. However, a 
Californian company is developing a 
mass-production process and will be 
making them for space applications. 
Much of the interest in GaAs is 
attributed to the potential for its use in 
tandem cells. These are cells made from a 
GaAs layer deposited on top of a silicon 
layer. Such tandem cells potentially may 
reach 30% efficiency.

Amorphous silicon cells: These are the 
latest of the commercial cells, the first 

version being fabricated in 1974. By 
1982, RCA had developed a one square 
centimetre cell with an efficiency of 
10%. Because amorphous silicon aborbs 
light energy more readily than single
crystal silicon, thick wafers are not 
needed. Of all photovoltaic cells 
produced in 1983, 25% were amorphous 
silicon cells.

Increasing cell efficiency
Until 1970, the top efficiency of any of 

the cells was about 14%. Today, 
efficiencies of up to 22% are being 
achieved, while tandem photovoltaic 
systems — groups of cells selected to 
utilise the wavelengths in sunlight more 
effectively — have produced efficiencies 
of over 28%. Researchers are optimistic 
and say that by increasing the cells in 
tandem, which effectively increases the 
light concentration, they should be able 
to boost efficiencies to 60%.

The goal of the US Department of 
Energy is to reduce photocell costs to 70 
cents per watt by 1986.

Storing energy
So that electic power can be available 

at night and on cloudy days a storage 
medium is necessary with a photocell 
installation. Storage batteries can be too

This 300 watt array at Bronco Butte, 
Arizona, is operated by the Department of 
Public Safety. It powers three transmitters.
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Solar Energy
expensive for larger solar installations, 
therefore alternative technologies have 
been proposed for energy storage and are 
receiving R&D treatment.

These technologies will also benefit 
conventional plants as well as solar 
plants because they will permit “load 
levelling” and improve the load factor of 
the system. They will allow energy to be 
stored during off-peak periods and 
therefore reduce the need for new 
generating capacity to meet increased 
peak demand.

Proposals include: rotating masses that 
store power as kinetic energy; hydrogen
based systems where water is 
electrolysed by the solar-plant output 
and the hydrogen product is consumed, 
as needed, in fuel cells; and 
hydropumping, where water is elevated 
by solar-powered pumps and then 

NEWS RELEASE 24ov ac power system from photonics

Amtex Electronics have released three photovoltaic systems designed for domestic 
240VAC use. Each system consists of solar modules, support structures, deep 
cycle batteries, electronic control equipment, a solid state inverter and cable 
assembly. Although they are designed for installation by an average handyman, 
professional installation can be arranged. The smallest system delivers an average 
of 1kWh per day in the southern parts of Australia while the largest delivers 4kWh 
per day. Illustrated is the Amtex small AC system consisting of 8 solar modules of 
40W each, aluminium support structure, 6 deep cycle batteries, electronic control 

equipment and 1 500 inverter.

converted into electricity by 
hydroelectric turbines. Regardless of 
solar cell advances, large scale solar 
power will not be really practical until an 
economical energy storage system is 
developed.

Economics
Today, solar cell power is too 

expensive to compete with fossil-fuel and 
nuclear power. If solar cell power could 
be reduced to around 70 cents per peak 
watt then it would be a viable alternative 
to conventional electric power 
generators. Impossible? Not really. The 
price of cells today is approximately $10 
per peak watt whereas, 10 years ago, it 
was $500 per peak watt.

Sunlight varies in intensity throughout 
the day. Therefore, 100 10MW stations 
scattered throughout a region will yield 
more average power than a single 
1000MW station. Also, this scattered 
arrangement would eliminate some 
transmission costs.

Whereas the site area, per unit power 
output, decreases with increasing 
capacity for conventional plants, the site 
area increases linearly with output for 
solar plants. A 100MW solar plant 
would cover approximately 2.5 square 
kilometres of land with solar cells. A 
1000MW solar plant will need 25 square 
kilometres.

The economics of solar plants is 
strongly influenced by the cost of 
auxiliary equipment. The cost of mirrors 
or lenses in concentrating systems must 
be taken into account, as must the cost 
of a tracking system to point the 
concentrator towards the sun as it moves 
from east to west.

Some experts say that if solar ceils 
were priced in the $1 to $2 range per 
peak watt, solar power would have an 
economic advantage over the diesel 
powered pumps presently used in 
irrigation schemes.

It is also likely that large-scale solar 
power will be exploited in the developing 
countries first, the main reason being the 
lack of grid and network distribution 
systems. With localised units, not 
involved with transmission costs, the 
higher cost of the solar cells will appear 
more acceptable. For example, for a 
village that is 100 kilometres from a 
power station or grid system, a cost of $2 
per peak watt would make the 
installation of a local solar power station 
less expensive than extending the grid.

The experts concede that no one is 
thinking of a total commitment to 
photovoltaic power at the present time. 
They envisage a gradual increase in the 
use of solar power, mainly to relieve the 
load on diminishing fossil-fuels and on 
nuclear plants.

The future
In February 1983, a 1MW solar 

system using single-crystal silicon panels 
— the largest photovoltaic central power 
station in the world — was 
commissioned in California, USA. The 
plant, which cost approximately $US11 
million, covers over eight hectares.

About 36MW of single-crystal-silicon 
modules had been installed worldwide by 
the end of 1983. The average selling 
price at the time was $7 per peak watt. 
At this price, an American manufacturer 
says, there is a $US100 million a year 
international market for panels. If costs 
could be brought down to $US3 per peak 
watt say analysts, then the solar market 
could explode overnight to $US1 billion 
annually. At $US1 per peak watt, an 
estimated $US10 billion solar energy 
market would await manufacturers.

There may not be much gold left in 
them thar hills — or much black gold left 
in some of those valleys, seas, or deserts 
— but the sun shines for us all: it’s just a 
matter of catching it at the right price.?
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PORTABLE SOLAR GENERA TOR

NV.5OOM
NOW, FROM SOLAR

TECH COMES THE 
WORLD’S FIRST 
SOLAR POWER 

GENERATOR THAT 
RECHARGES VTR 
BATTERY PACKS

The new NV-500M has added features making it a more versatile portable solar generator with built-In multi-volt power outlet which 
can deliver power to operate your appliances in 3, 6, 9 and 12 volts.

SPECIFICATIONS

Product Name Solar-Generated NiCd Battery Charger

Model NV-500M

Solar Cell-Module P/N Single Crystal Silicon Cell Module 0.5V/0.5A Cell X 40 pcs., Isc 0.5A Voc 20V 

Condition: Sunlight 100mW/cm! (Facing direct to the sunlight on a clear day)

Applicable NiCd Battery Portable VTR Battery with capacities of 12V. 0.5Ah to 2.0Ah.

Charging Hours H = Capacity of NiCd battery X 3.3 (from the complete discharged level)

Charging Method Constant current charging with over-charging protector and circuit breaker.

Operating Temperature Range -10° ~80°C

Dimensions 330mm W X 350mm H X 65mm D

Weight 2.6kg

Accessories Polarities Adapter and Connector Plug

FREE *2
> ORDERS RECEIVED BEFORE 
JANUARY 31, 1985 WILL RECEIVE 

AT NO EXTRA CHARGE:
NFCAD BATTERY PACK 12V l.2AHr ’

NORMALLY $59 <

recharging various VTR battery packs with this NV-500M, you can also draw power direct through the External Outlet 
with the battery left inside the unit. This way you can use power longer while the solar panels keep generating power 
simultaneously. Through direct power supply, you can operate many other appliances such as radio cassettes AM/FM radios 
public address systems, portable fluorescent light that operate on power under 0.45A (about 5W).

FEATURES
• PORTABILITY — A mini-powerhouse, the size of an attache case, the NV-500M can generate enough power to recharge your 

VTR battery packs (12V 0.5Ah ~ 2.0Ah) anywhere whenever the sun shines.
• VERSATILITY — The NV-500M can house, and recharge VTR battery backs of many makers regardless of difference in size 

Also NV-500M can be a handy DC power source for a variety of other appliances.
• LIGHTWEIGHT — The moulded cabinet is sturdy and lightweight.
• EASY CHARGING — The custom-designed IC assures a constant current charging either from the solar cell module under the 

sunlight or from AC power source. (An adapter is needed).

PRICE $225 EA CERTIFIED POST AND PACKING $10

-ORDER FORM

AMTEX
ELECTRONICS

A DIVISION OF TELCON 
AUSTRALIA PTY. LIMITED

36 Lisbon Street, 
Fairfield 

NSW 2165 
Telephone (02) 728 2121, 727 5444 
Telex AA27922 Telcon

To: Amtex Electronics, 

36 Lisbon Street, 

Fairfield, NSW 2165

Enclosed is a cheque/money order.

Please charge my Bankcard:

No

Signature

Name................

Address .

Please send me

Certified Post & Packing @ $10

NV500M @ $225 = $

= $

Total = $

Expiry. .



Leg pulling? MW radio

"FORUM
Conducted by Neville Williams 

Unless I am much mistaken, a number of 
people are hobbling around with one limb 
considerably longer than the other, thanks 
to a certain leg-pulling gentleman from 
New York. Either that, or the said 
gentleman has contrived a broadcast 
receiving antenna from “directional” audio 
cable and aimed it with unerring accuracy 
at Sydney, Australia!

The particular matter was brought to 
my notice a couple of years ago by a 
reader from Winmalee, NSW. I read his 
letter, decided it was a gag of some kind 
and, having more urgent things to write 
about at the time, filed it for possible 
future attention. There it remained for 
18 months or so, until it fell victim to a 
periodic clean-out.

But that was not to be its fate, because 
I’ve just received another letter from the 
same correspondent on the same subject. 
I quote:
Dear Sir,

A couple of years ago, I brought to 
your attention a brief item which 
appeared in the Sydney “Sun” 
newspaper, in which it was claimed that 
radio 2CH in Sydney had been received 
loud and clear on mainland USA.

It went on to explain that an 
American gentleman visiting Sydney had 
become a devoted listener to 2CH and, 
prior to his departure, had rung the 
station and expressed his sentiments to 
the afternoon announcer, stating that a 
very sensitive receiver was on hand and 
that, following considerable dial 
twiddling, the station could be heard 
quite clearly.

To prove his claim, the phone was 
placed close to the loudspeaker, allowing 
the announcer to hear the music that he 
knew was going to air at that very 
moment. End of story!

In my earlier letter I posed two 
questions:
(1) What are the chances of a Sydney 
medium wave broadcast station being 
received in the USA — particularly at 
mid-afternoon, Sydney time? In my 
experience it would require a near 
miracle to be heard in New Zealand, let 
alone America!
(2) “Super sensitive” receiver 
notwithstanding, why is 2CH not being 
swamped by other transmitters, many of 
which must surely be on or near the 
same frequency?

I suggested in my letter that the 
announcer had been the victim of a 
practical joke. That the American 

listener had phoned a willing participant 
in Sydney and arranged for a radio 
playing 2CH to be placed close to the 
phone. Then our prankster had phoned 
the announcer, spun him the amazing 
reception story and simply held the two 
phones together, by way of proof.

Even though the matter was never 
raised in EA, I believed that someone, 
somewhere would have a quiet word in 
the ear of the announcer and/or the 
appropriate staff member of the Sydney 
"Sun".

But no. Two years later, an item on 
page 4 of "The Sun” for October 5, ’84 
endorses the original claim. It reads:

BARRY WINS ONE LONG 
RANGE FAN

Barry Spicer, 2CH arvo rating’s winner, 
has made one fan who won’t give up — 
even 20,000 km away, at home in New 
York City.
Craig Thompson, a businessman, became 
a Spicer convert two years ago during a 
visit to Sydney.
Back home, he fiddled and fine-tuned his 
ham radio until Barry came through loud 
and clear and, for the past year, he has 
been calling Spicer about once a month 
for a yarn.
Next month, Craig Thompson will be 
back ip Sydney for a spot of business — 
and lunch with his Aussie hero.

Seriously, Mr Williams. Having been a 
regular reader of EA for over 20 years, I 
respect your comments. In the light of 
recent articles touching on the ignorance 
of those about to enter the electronics 
industry, people who may have read this 
“amazing reception” yarn deserve the 
benefit of your reaction — just to get the 
record straight.
Derek Hobbis (Winmalee, NSW)

Long time — but not very technical — 
readers of the magazine may well 
wonder what all the fuss is all about, 
remembering that, once upon a time, 
they used regularly to log overseas 
broadcast stations on their Sooper 
Dooper Blooperdyne receivers. They 
might recall that American magazines, 

back in 1925, regularly used to advertise 
radio sets capable of picking up Europe. 
Yet none of those ancient models would 
have been a patch on receivers available 
today.

True, but there are half a dozen 
reasons (four, anyway) why international 
medium-wave reception is much more 
difficult now than it was then.
(1) There are far more stations on air, 
nowadays, with many of them, 
nationwide and worldwide, sharing each 
frequency channel in the broadcast 
band.
(2) A great many stations now operate 24 
hours per day, so that DX (long distance) 
enthusiasts can no longer listen around 
the band after local stations have closed 
down.
(3) Most MW stations, these days, by 
choice or by law, use an antenna system 
which concentrates their signal in a 
designated service area. High angle 
transmission, which could reach further 
afield (and interfere with other stations) 
is deliberately minimised.
(4) Man-made electrical interference has 
increased enormously since the early 
days, blotting out signals which once 
might have been audible.

For all of these reasons, the chances of 
anyone in New York City — of all places 
— listening regularly (if at all) to 2CH in 
Sydney would seem to be nil. Especially 
to 2CH!

You see, 2CH is on 1170kHz, one of 
the few frequencies in the medium-wave 
band which are divisible by both 9 and 
10. Therefore that exact frequency is 
going to be occupied by radio stations in 
countries using 9kHz separation (notably 
Europe and Australasia) and 10kHz 
(notably USA, Canada and Mexico).

Seemingly, Mr Thompson would have 
made things easier for himself by having 
an affair with any station in Sydney 
other than 2CH! At least he would not 
have had to face quite so much direct 
competition from within his own 
continent.

Unfortunately, Mr Thompson’s 
credibility is not helped by the choice of
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and super hifi copper!
words in “The Sun” news item, as 
quoted: “He fiddled and fine tuned his 
ham radio until Barry came through loud 
and clear”. It has all the marks of a non
technical copywriter using words which 
he/she has picked up from somewhere 
and which sound appropriate.

Yes, a ham (amateur) receiver can 
receive signals, loud and clear, across the 
Pacific in either direction — but only 
only at certain times and in certain 
frequency bands. The medium-wave 
broadcast band is not one of them!

But even if Mr Thompson was using a 
modern communications type receiver 
covering the amateur AND broadcast 
bands (I have one myself, as would 
thousands of other readers) you don’t 
have to “fiddle and fine tune” such a set; 
that sort of thing went out with blue 
serge suits; or rather with receivers that 
had unstable local oscillators and 
indifferently calibrated dials.

These days, if you want 1170kHz, you 
dial up that frequency and that’s what 
you have; instantly, spot-on and no 
fiddling!

Whether what you hear is 2CH or 
babble from a dozen other stations on 
that frequency would be quite another 
matter.

But could that reference to a “ham” 
receiver be a Freudian slip? Derek 
Hobbis has suggested that Craig 

Thompson and a fellow practical joker 
could be using a double trans-Pacific 
phone link to prove their prank. Maybe 
so, but it would be Telecom that was 
enjoying the last laugh!

How much cheaper and more 
practical it would be for a local amateur, 
on cue, to squirt 15 seconds of 2CH’s 
program to someone on the other side of 
the Pacific? Illegal, of course, but I 
would judge that stranger things have 
happened, at times, on the amateur 
bands.

Again, might it not even be possible to 
simulate an international call from right 
here in Sydney, without letting on that 
you were really in the Hilton up the 
street?

So there you are Derek. We’ve dealt 
with your query after a mere two-year 
delay; we’ve supported accepted theory 
about the coverage of MW broadcast 
stations; we’ve recounted a joke, if it is a 
joke; and we’ve provided some publicity 
for Barry Spicer, which I’m sure he won’t 
mind in the least!

A warning word
Incidentally, while searching for 

Derek Hobbis’ original letter, I came 
across another one from the same period, 
'which had been held over, mainly 
because we do, at times, have to 
terminate discussion on particular 

subjects. But the matter raised in the 
letter is as relevant now as it was then. It 
is reproduced in the accompanying 
panel.

As you will note, the writer is 
concerned with the tendency for 
overseas tourists to snap up electrical or 
electronic “bargains”, without even 
considering something as basic as the 
mains voltage on which they will have to 
operate.

At worst, they can end up with a 
110V unit but, even if they buy 
something with a 220V rating, they still 
might not be out of the woods, for 
reasons which form the subject of the 
letter. I suggest you read it.

But now for a complete change of 
topic:

Hifi copper wire
An unnamed reader has sent me a 

photostat copy of an item in “New 
Scientist” for October 11, ’84 entitled: 
“Hifi benefits from crystal-clear sound”.

I quote:
“A development from Hitachi in 

Japan could make all existing quality 
sound recording and reproduction 
systems obsolete. The company is selling 
copper wire made up of long crystals 
which are free from oxygen.”

It goes on to say that, without being 
able to offer reasons why, hifi

Asking for trouble:
Without seeking to get involved in 

the question of the fire hazard 
supposedly presented by electronic 
equipment, I would like to draw 
attention to the fact that a lot of such 
equipment, purchased by tourists 
looking for dutyfree bargains overseas, 
is unwittingly brought back into the 
country, without being checked to see 
whether it is compatible with 
Australian conditions.

My experience with appliances and 
electronic equipment brought to me, 
"blown up", for subsequent repair, 
indicates that manufacturers in Taiwan 
and Hong Kong, and to a lesser extent 
Japan, often use components which are 
"dead on" for the working voltage for 
which the particular equipment has' 
been designed to operate.

This allows so little room for error, 
that the use of equipment designated as 
220V AC on 240/250V AC mains is 
asking for trouble, especially in the case 
of cheap, sparingly designed appartus.

220V equipment on 240V mains.
I have measured secondary voltages 

from small transformers ranging 
between 13.7 and 16V AC instead of 
the required 12V RMS. My normal 
procedure is to replace such 
transformers with compatible 240/250 V 
primary types, as well as replacing the 
capacitors, resistors, etc, that may have 
blown up.

Some mains switches are rated at 
110V AC. No wonder the insulation 
breaks down, necessitating replacement 
with a more substantial type.

Capacitors seem to be the main loser 
in the ratings battle, having inadequate 
over-voltage tolerance. Diodes and 
bridge rectifiers also fall frequent victim 
to the higher peak voltages, when 
plugged into 240/250V mains. Strange 
to say, ICs seem to have some inherent 
protection of their own; rarely does a 
chip need to be replaced.

Hair dryers rated at 220V AC are 
prone to the loss of the rectifier diode 
(rated at 240 V instead of360 V) which I 
replace with two 1000 V diodes in series, 

partly to alleviate the motor voltage.
I have lost count of the number of 

appliances, portable TV power leads. 
VCRs, cassette and record players, etc, 
which have heen brought to me to have 
the moulded American style plugs and 
leads changed to the Australian 
equivalent. Just as well, because about a 
quarter of them turn out to be designed 
for 110/115Vmains only. In such cases, 
the so-called savings on the duty-free 
articles are absorbed in the cost of the 
replacement transformer, lead and 
labour.

Presumably, a similar proportion of 
purchases "blow up" when non
technical buyers simply twist the 
American style fiat pins and push them 
into an Australian 240V socket. EA 
readers would know better but non
technical friends should be warned to 
have their overseas "bargains" checked 
by a licensed electrician.

K.B. Miranda, NSW. 
(40 years a "sparks")

ELECTRONICS Australia, January, 1985 19



Mabío ®e¿patcíj
ESTABLISHED 1934

erbíte
I OOE PROFESSIONAL & STUDENT 1703 CALCULATORS & COMPUTERS

Instruments

Slimline TI-35™
The Student Calculator Math Book

BASICS • TRIGONOMETRY
POWERS & ROOTS • MEMORY
STATISTICS • LOGS
PARENTHESES

Basic to the Student math Dit is the powerful 54- 
functlon TI-35 slide rule calculator with Constant 
Memory® feature.

CASIO
Our vast range of products include 
favorites.
N.I..........................................$22.00 FX3600.............................$52.50
MC 800............................... $17.50 FX602P.......................... $115.00
FX39...................................$24.95 FX702P.......................... $190.00
FX720P...........................$133.00 FX802P.......................... $190.00

Tl 301 i 
Tl 30SLR 
Tl 35 SK 
Tl 35 Galaxy
Tl 140............
Tl1766..........
Tl 5020..........

$22.00 
$33.00 
$33.00 
$42.00 
$36.00 
$18.99 
$57.00

Tl 5511................................
TI 57LCD.........................
Tl 166 Progammable..
BA 11 Executive...........  
BA55 Business Analyis 
L.C.D. Programmer....

..$63.40

..$81.00
$109.00
..$54.00
..$90.00
..$75.00

SCHOOL SPECIALS
FX 100 COLLEGE...............................................................................$32.50
• Scientific • LCD • 8 Digit mantessa • 2 Digit exponent
• 42 Functions
FX 550 48 Functions......................................................................... $35.00
FX 570 79 Functions..........................................................................$42.00
CASIO PB4I0................................................................................... $124.50
FX 750P...............................................................................................$208.50
PB I 10.....................................................................................................$84.00

Tl 99 4A HOME COMPUTER 
(LIMITED STOCK) £ I AA.00 
ACCESSORIES INCLUDE J | 77

Speech Synthesizer................................................. $99.00
Terminal with Emulator II...................................$59.99
gives access of text to speech from user written 
programs
Touch Typing Tutor.............................................$29.95
Educational,Entertainment and General Software
listing available on request.

PB700—Top utility portable with big 
graphic display & large memory.............................$250.00
(Peripheral expansion available)

FA 10-4 Colour graphic plotter printer with 
cassette interface.........................................................$344.50

FA4-Printer interface........................................................................ $99.50
CM I -Micro cassette tape recorder......................................... $ I 16.80
OR4-4KB Ram expansion pack.................................................... $60.00

SPEAK & SPELL*.................................$79.00
Brings spelling exercises to life.

SPEAK & READ*.................................. $89.00
Introduces the wonderful world of words

SPEAK & MATH..................................$79.00
Correct answers praised, improvement encouraged. 
* Extra modules available................................. $19.95

HITACHI
OSCILLOSCOPES

V 212-20 mhz Dual Trace.......................................................$693.00
Listing of models available

TOUCH & TELL $79.00
LITTLE PROFESSOR $25.00
Young Math students best friend

®
ANALOG/DIGITAL 
HANDHELD 
MULTIMETERS

Model 75....... $ 160.00 Model77....... $200.00
Brochure available.

PLEASE CALL INTO OUR STORE AND COLLECT YOUR FREE CATALOGUE 

Prices quoted include tax. We reserve the right to alter prices quoted without notice 
YES! WE HAVE MAIL AND PHONE ORDERS (PAULA JENKINS) AND USE BANKCARD, 
MASTERCARD AND AGC FINANCE. OR VISIT OUR STORE. We are closed on Public Holidays

Mabío ®es¡patcb Sorbite
869 GEORGE STREET SYDNEY 2000
TELEPHONES 211 0744 • 211 0816
20 ELECTRONICS Australia, January, 1985



FORUM — continued
enthusiasts have claimed for years that 
audio cabling can “colour” sound and 
that special cables can offer subtle 
improvements.

That cables introduce some electrical 
resistance is known and understood. It 
has been suggested, however, that if 
copper contains oxygen, oxide barriers 
may be present between adjacent 
crystals, causing partial rectification 
effects and modifying audio signals as a 
result. Cables made from oxygen-free 
copper would avoid this effect.

Reportedly, Hitachi has discovered 
that, by heating oxygen-free ingots of 
copper slowly, crystals are formed which 
are 10 times the size of those in normal 
copper. When drawn through a die to 
make cable, the crystals stretch rather 
than break, producing a possible 1000:1 
reduction in the number of inter-crystal 
barriers. The item concludes:

“When this cable is wired into an 
audio system it is, as one audio critic put 
it, like lifting a veil from the sound.”

At first reading, the news item might 
suggest that, prompted by the 
observations of audio zealots, Hitachi 
scientists have been researching the 
properties of copper and are now able to 
offer cable which actually exceeds purist 
expectations: not only free of oxygen but 
with a 1000:1 reduction in the number of 
inter-crystal barriers along its length.

Does this mean that the zealots have 
been right all along and that I, with 
many others, have egg on our faces? 
Well, not yet, anyway!

While I have frequently questioned 
statements and attitudes of the “golden 
ear” brigade, I have always left the way 
open for them to come up with objective 
support for their views. I said as much in 
the May ’83 issue, repeated in 
September, p.l 15:

“The purveyors of deluxe and 
directional cable would have it made if 
they could only find someone from that 

area (communication and cables) able to 
produce a rigorous engineering paper 
validating their claims. It would be a 
sensation!”

An invitation along these lines was 
repeated at the recent AES Melbourne 
Convention — without result.

But, if Hitachi has indeed succeeded in 
producing the “ideal” copper wire for 
audio cables, they should also be in an 
excellent position to provide the 
aforesaid “rigorous engineering paper”, 
to validate any claims in respect to its 
performance. It would be a treatise that 
not even the most stubborn traditionalist 
could ignore.

But then I read the item again and 
realised that Hitachi may not have made 
any such claims or even had audio 
applications in mind. Quite possibly, 
their metallurgical research would have 
had to do with power generation and 
reticulation, in which the Company has 
a much bigger stake than in consumer 
audio.

Could it be that the reportedly new 
oxygen-free, long-crystal cable, 
developed for other reasons altogether, 
has been interpreted by an independent 
writer as a potential breakthrough in 
audio technology? From the way the 
original text reads, it would certainly 
seem to be a possibility.

Curiously, zealots have been claiming 
for some time that cables made from 
oxygen-free copper and installed with 
due attention to signal direction, open up 
a whole new world of sound; lifting a 
veil, as it were.

I can’t help but wonder when the 
purists are going to run out of veils! Even 
Salome didn’t have an unlimited supply!

In an effort to clarify the situation, I 
rang various outposts of the Hitachi 
empire in Sydney to try to track down 
the original news release about the long- 
crystal cable. No one had heard of it; no 
one could suggest anything other than I 

write a letter to Hitachi in Japan, in the 
hope that it would find its way to the 
appropriate section.

Shades of my recent observations 
about our technological isolation!

In the meantime, rather than rely 
completely on my own intuition, I rang a 
friend, a university professor, who is well 
informed about such things. He had seen 
the item in “New Scientist” and did not 
taken it seriously — an opinion that he 
expressed in quite colourful terms!

Oxygen-free copper, he said, was 
important for its mechanical rather than 
its electrical properties. Oxygen atoms 
may combine with with hydrogen to 
produce water molecules, which can 
have a disruptive effect on the crystalline 
structure under certain physical 
conditions, producing a tendency to 
brittleness.

At the university, he said, they had the 
means to impose a signal with virtually 
zero distortion across a conductor and to 
measure extremely low levels of 
distortion in the resulting current. 
Distortion was plainly evident in a 
carbon resistor but they had never been 
able to observe it in a copper wire, 
despite all the talk about inter-crystalline 
junction effects. As far as they were 
concerned, in the context of audio, 
ordinary copper does not present a 
problem that requires a solution.

More than that I am not able to say, at 
this moment, although some other 
reader may possibly be able to shed light 
on the announcement which prompted 
the news item in “New Scientist”.

If Hitachi have indeed come up with a 
new cable with objectively demonstrable 
advantages in audio equipment, it is 
important that we should know about it.

But, if its properties relate to some 
other application, we may have to brace 
ourselves for a new round of “veil 
lifting”, no matter how irrelevant the 
fancy properties may be to audio. 3

Number 3

THE CONTENTS:
Audio, Video Projects
Video Amplifier for Computers and VCRs; Video 
Enhancer; Vocal Canceller; Stereo Simulator for 
Tuners and VCRs; Guitar Booster for Stereo 
Amplifiers.

Power Supplies & Test Equipment Battery Saver 
for Personal Portables; Dual tracking ±22V Power 
Supply; 3'/a-Digit LCD Capacitance Meter; In- 
Circuit Transistor Tester.

Mains Power Control Projects
Musicolour; Photographic Timer; Driveway Sentry;
Touch-Lamp Dimmer.

Automotive Projects
Transistor-Assisted Ignition System; Breath Tester 
Checks Blood Alcohol Level; Low Fuel Warning In
dicator; Speed Sentry for Cars; Audible Turn 
Signal Indicator.

Miscellaneous
Nail Finder; Portable 3!4-Digit Heart rate Monitor; 
10 Year EA Project Index.

Available from "Electronics Australia”, 140 Joyn- 
ton Avenue, Waterloo, Sydney, 2017, PRICE 
$4.50 OR by mail order: Send cheque to "Elec
tronics Australia”, PO Box 227, Waterloo, 2017, 
PRICE $5.40.
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ZIPPY BOX ROUND-UP TIME!
Summer projects are fun 
projects: but you’ll need 
something to build them into! 
Your best choice is a Zippy 
Box: the original Zippy Boxes- 
and still the best, regard less of 
all those cheap and nasty 
imitations! Deep, full-length 
side ribbing for strength - and 
to let you mount PCB, etc 
without screws.
Dick Smith Electronics Zippy

SEE IN THE
DARK WITHOUT CARROTS!

Lumi-Tabs: a great new invention helps you find that 
elusive power point or light switch even in the dead of 
night! Just stick them on or next to the p/p or switch-and 
they glow in the dark!!! Self-adhesive, luminescence 
lasts for yonks. Cat P-5350 $ 99 pCCk

WANT A NEW 
POWER POINT TOO?

Boxes: the ones 
magazines use!

the

Mini (29x 54x 83mm) Cat H-2755 $1.80each 
Midi (50X 90x 1 50mm) Cat H-2751 $2.30each 
Giant (60x113x196mm) CatH-2752 $3.99each

Replace that single 
with a double: much 
more convenient! 
Then you can stick 
new Lumi-Tabs all 
around it!
Standard double 
power point.
Cat P-5560

$350

AND JUST IN CASE 
OF MISTAKES
Check your power 
points with this 
fantastic little gizmo: 
3-pin plug lights up to 
tell you if your power 
point is wired 
correctly, or if there’s 
no earth, etc etc. 
Don’t get fried: check 
that power point! 
Cat P-5300

REMEMBER WHEN 
POTS DIDN’T 
MEAN ...
What a pot! Sliding-tap type 
ceramic pot with a massive 
200 watt rating! A few of these 
and you could make a room 
heater ready for winter ... or 
audio dummy loads, etc etc. 
150 ohms end to end, tap 
wherever you like.
CatR-1999 $^95

Electronics 
Dickshunary
Everything you always wanted 
to know about electronics but 
were afraid to ask in case they 
thought you were a cretin. Now 
you’ll be able to find out why a 
flip flop flips (or flops). . 
Cat B-3610ONLY/-.

THE 
ä °f

7 'F ^UEO'I’®* NEAR*5 The best in VHF reception PL US abuilt- 
in UHF section with corner reflector 
(maximum gain, minimum ghosting). 
Saves putting up two antennas!
Cat L4018______________________________

659«»

FABULOUS NEW What a performer! What a magnificent set! 
. — — . And what a low, low price for today's up-to-

BEARCAT DX-1000 the-minute technology!
rc^eIVE DI Look at what it offers for the low, low price:
RECEIVER! • An amazing 10kHz to 30MHz range

(yes, 10kHz!!!).
• 10 memory channels INBUILT: 
nothing extra to buy!
• AC or DC operation (also has DC 
¡memory back-up)
• Better than 0.3uV sensitivity (800kHz 

luP) ,. ,
• Push-button operation or manual 
tuning
• Quality US made by Bearcat: the 
people who brought you Scanners! 
Call in today for a test drive. No obligation 
(we’ll even give you a 'Little Dick’ Sticker!
Cat D-2830 x—----------------------------------------

TOP 
PERFORMER

HUGE SCOOP 
PURCHASE ... 
MANUFACTURER’S 
LOSS IS YOUR GAIN 
... HURRY IN FOR 
THESE BARGAINS!
Save your good turntable and 
cartridge for your good records: 
let the kids use one of these! Your 
choice of quality magnetic or ceramic 
cartridge models, ready to go - motor 
runs off 12V. Way below 
manufacturer’s price: ¡ust look at 
these!!!
Turntable with quality ADC 
magnetic cartridge. Cat A-3010 
$5900

Turntable with ADC 
ceramic cartridge.
Cat A-3015 

$275° 
HURRY! LIMITED STOCK ... IF 
YOU MISS OUT DON’T SAY YOU 
WEREN'T WARNED ... HURRY!

JUST A FEW LEFT: 
but hurry!
Our fantastic Strobe Flash innards 
bulk buy: probably about fifty bucks 
worth of bits: flashtube, reflector, 
dump capacitor, inverter, light 
metering circuitry, etc etc. Some 
work, some don't: but circuits are 
available for the expe'imenters. 
What a buy!
Have you ever tried to buy spares for 
your flash?
Cat J-1002 LIMITED STOCK

$^495

GIVE YOUR CAR A 
RESENT!

Fit a new Dick Smith top-of-the- 
line sound system - like this 
fantastic AM/FM/Stereo Cassette/ 
Equaliser/Power Amp/Digital Clock/ 
Etc! Yes. it’s 
got THE LOT!
All this in a standard size unit (fits 
dash cut-out: throw out the junky 
model the manufacturers force on 
you and your ears will say 
‘thanks!’) Cat A-6488

BONUS!!! Choose EITHER a set of 
top quality co-axial speakers 
Cat A-7000 - value $44.95) OR an 
electric car radio antenna 
(Cat A-7360 - value $25.00)

WIN YOURCLUfl A UHF"
^REPEATER
"yourself

AND,, 
AN °

.< »AMATEUR STATION! " 
♦ "Buy any item o Yaesuo 
ÇjÇamafeur equipment« ► 
Bbfrom Dick Smith" 
«■Electronics this month,, 
Wi or next and you could be < ► 
“■a winner!!! Over $8000° 
"T worth of prizes ■■■"
♦ details at your Dick,, 
TSmith store. o

A BUDGET SCANNER 
WITH DELUXE FEATURES!

Everything you could want in a 
scanner: 9 bands right up to 512MHz 
(also includes aircraft!), 16 
programmable channels plus scan and 
search facilities ... and it operates 
from 12V so it’s ideal for use mobile! 
(240V via optional adaptor). Catch all 
the action: with the Bearcat BC201FB!
Cat D-2802

*399
Optional AC adaptor to suit: 
Cat M-9530 $22.50

SUMMER TIME IS 
PARTY TIME
And whats a party without the barbie, the 
pool and some coloured lights? We can’t 
help you with the barbie or the pool - but if 
you want fantastic coloured lights, try a ■Vac1 
these: PAR38 150 watt type (pressed glass #09 EAAU
construction with internal reflector), Edison EAvn
Screw base floodlights in four colours. (last for donkey's years)

BLUE GREEN YELLOW RED
Cat S-3854 Cat S-3856 Cat S-3850 Cat S-3852
E/S base to suit (aim where you like!) Cat P-5620^625
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More Stores to 
give you even better service.

Astore locations Y

Dear Customers,
Quite often, the products we advertise are so popular they run out within a few days, or unforeseen circumstances might hold up shipments so that advertised lines are not in the stores by the time the advert appears. And very 
occasionally, an error might slip through our checks and appear in the advert (after all, we're human too!). Please don't blame the store manager or staff: they cannot solve a dock strike on the other side of the world, nor fix an error

Cnr. Swift 8 Young Sts. AJbury 21 8399 6 Bridge St Sydney 27 5051 Gympie 8 Hamilton Rds Chermside 359 6255
Parramatta Rd 8 Melton St Auburn 648 0558 125 York St Sydney 267 9111 Cnr Queen Elizabeth Dr 8 Bernard St Rockhampton 27 9644
T55 Terrace Level Bankst own Sq. 707 4888 Tamworth Acde 8 Kable Ave Tamworth 66 1961 Cnr Gold Coast Hwy 8 Welch St Southport 32 9863
Shop 1, 65-75 Main St Blacktown 671 7722 263 Keira St Wollongong 28 3800 Bowen 8 Ruthven Sts Toowoomba 38 4300
613 Princess Hwy Blakehurst 546 7744 ACT Ingham Rd 8 Cowley St. West End Townsville 72 5722
Oxford 8 Adelaide Sts Bondi Junction 387 1444 96 Gladstone St Fyshwick 80 4944 SA
531 Pittwater Rd Brookvale 93 0441 VIC Wright 8 Market Sts Adelaide 212 1962
Campbeltown Mall, Queen St Campbelltown 27 2199 Creswick Rd 8 Webster St Ballarat 31 5433 Main South 8 Flagstaff Rds Darlington 298 8977
Shop 3, 235 Archer St Entrance Chatswood Chase 411 1955 145 McCrae St Bendigo 43 0388 Main North Rd 8 Darington St Enfield 260 6088
147 Hume Hwy Chullora 642 8922 Shop 46, Box Hill Central, Main St Box Hill 890 0699 24 Park Terrace Salisbury 281 1593
162 Pacific Hwy Gore Hill 439 5311 Cnr Hawthorn Rd 8 Nepean Hwy East Brighton 592 2366 WA
315 Mann St Gosford 25 0235 260 Sydney Rd Coburg 383 4455 Wharf St 8 Albany Hwy Cannington 451 8666
4 Florence St Hornsby 477 6633 Nepean Hwy 8 Ross Smith Ave Frankston 783 9144 66 Adelaide St Fremantle T.B.A.
Elizabeth Dr 8 Bathurst St Liverpool 600 9888 205 Melbourne Rd Geelong 78 6766 William St 8 Robinson Ave Perth 328 6944
450 High St Maitland 33 7866 291-293 Elizabeth St Melbourne 67 9834 Centreway Acde, Hay St Perth 321 4357
173 Maitland Rd, Tighes Hill Newcastle 61 1896 Bridge Rd 8 The Boulevarde Richmond 428 1614 TAS
Lane Cove 8 Waterloo Rds North Ryde 88 3855 Springvale 8 Dandenong Rds Springvale 547 0522 25 Barrack St Hobart 31 0800
George 8 Smith Sts Parramatta 689 2188 QLD NT
The Gateway, High 8 Henry Sts Penrith 32 3400 293 Adelaide St Brisbane 229 9377 17 Stuart Hwy Stuart Park 81 1977
818 George St Railway Sq 211 3777 166 Logan Rd Buranda 391 6233

that's appeared in print. If you’re about to drive across town to pick up an advertised line, why not play it safe and give them a call first just in case! Thanks. 
Offers available till 31-1-85 or while stocks last; rain checks apply also.

Dick Smith Electronics

MAJOR RESELLERS Th«»« ara indapandant businasses which stock a large range of Dick Smith Electronics products However ¡pe cannot guarantee they will have these items or st the price edvertised

NSW — Baliina: A. Cummings 8 Co. 91-93 River St 86 2284 • Bowral: Barry Gash Electronics, 370 Bong Bong St 61 2577 • Broken Hill: Hobbies 8 Electronics, 37 Oxide St 88 4098 
• Charlestown: Newtronics, 131 Pacific Hwy 43 9600 • Coffs Harbour: Coffs Harbour Electronics, 3 Coffs Plaza, Park Ave 52 5684 • Deniliquiin: Deni Electronics, 220 Cressy St 81 3672 • East 
Maitland: East Maitland Electronics, 99 High St 33 7327 • Gosford: Tomorrows Electronics 8 HiFi, 68 William St 24 7246 • Inverali : Lyn Willing TV, 22A Evans St 22 1821 • Lismore: Decro 
Electronics, 3A/6-18 Carrington St 21 4137 • Port Macquarie: Hall of Electronics, Horton Centre, Horton St 83 7440 • Orange: M 8 W Electronics, 173 Summer St 62 6491 • South Tweed Heads: 
Shop 1, Inessa Court, Blundell Boulevarde 36 1077 • Swansea: Swansea Electronics, 184 High St 71 1674 • Wagga: Wagga Wholesale Electronics, 89 Forsyth St • VIC — Hamilton: John Thompson 8 
Co, 138-148 Gray St 72 2000 • Echuca: Webster Electronics, 220 Packenham St 82 2956# Mildura: McWilliams Electronics, 110A Langtree Ave 23 6410 • Morwell: Morwell Electronics, 95 George 
St 34 6133 • Shepparton: G.V. Electronics Centre, 100 High St 21 8866 • QLD — Atherton: Maarten's Music Centre, 55 Main St 91 1208 • Bundaberg: P.M. Electronics, Takalvan St 72 8272 
• Caims: Electronic World Shop, 27 K-Mart, Westcourt Plaza, Mulgrave Rd 51 8555 • Gladstone: Purely Electronics Shop, 2 Cnr Herbert 8 Auckland Sts 72 4321 • Mackay: Stevens Electronics, 42 
Victoria St 51 1723 • Maryborough: Keller Electronics, 218 Adelaide St 21 4559 • Rockhampton: Purely Electronics, 15 East St 21 058 • SA — Mt Gambier: Hutchesson’s Comm 5 Elizabeth St 
25 6404 • Whyalla: Eyre Electronics, Shop 2 Forsythe St 45 4764 • WA —Albany: Micro Electronics, 133 Lockyer Ave 41 3432 • TAS — Launceston: Advanced Electronics, 5A The Quadrant 
34 1399 • NT — Darwin: Ventronics, 24-26 Cavanagh St 81 3491
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Introducing our new high power design
Playmaster
Series 200
stereo amplifier
by LEO SIMPSON

Here is a stereo amplifier that will equal or better 
just about any integrated commercial amplifier, 
regardless of price. It is a no-compromise design 
capable of delivering 100 watts per channel at 
very low distortion.

It is with a great deal of satisfaction 
and some degree of relief that we at 
Electronics Australia can finally present 
this series of articles on our new 
integrated stereo amplifier. This project 
has been over a year in development 
although this has naturally been far 
more intense over the last few months.

And now that it has finally 
eventuated, we are very proud of our 
new amplifier. In quite a few respects, 
this new amplifier represents a major 
advance over previous Playmaster 
amplifiers which in themselves were very 
successful designs.

As well as providing high power and 

very low distortion, the new Playmaster 
design provides much better control 
facilities. It is also considerably easier to 
build but perhaps you, the reader, will be 
the best judge of this last aspect.

Let us briefly consider some of the 
features of the new amplifier. Perhaps 
this should be done while looking at the 
accompanying block diagram which 
shows all the control features of the 
design.

As with most amplifiers these days, 
there are four basic stereo inputs. Both 
moving magnet and moving coil 
cartridges are catered for, by virtue of a 
rotary switch of the back on the 
amplifier which changes the gain and 
input impedance of the phono input.

PREAMPLIFIER 
MC AND MM

This block diagram shows the facilities offered by our new stereo Playmaster amplifier.
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This is what the amplifier will look like before the chassis is assembled. Note the heavy duty heatsinks.

Three high level stereo inputs are 
provided, for compact disc (CD) player, 
AM/FM tuner and an auxiliary input 
which could be from a stereo TV tuner 
or hifi VCR. All three high level inputs 
have a degree of performance which 
ensures negligible degradation of the 
signal quality available from a compact 
disc player or other digital source such as 
laser disc player or PCM adaptor.

Input facilities are also provided for 
two stereo cassette decks and full 
monitoring facilities are available for 
either deck plus dubbing from deck 1 to 
deck 2 or from deck 2 to deck 1.

Two pairs of loudspeakers are 
provided for and these may be used both 
together or separately, or both may be 
switched off. Nor is there any of the 
funny business resorted to in some 
amplifier designs whereby the two pairs 
of speakers are connected in series or via 
a low value resistor. Either measure 
degrades the damping provided by the 
amplifier and is highly undesirable.

The terminals provided for the loud
speaker connections are the same as 
found on many commercial stereo 
amplifiers these days. They are a twist
type binding post which takes bared wire 
connections, giving a secure, low 
resistance connection. A particular 
virtue of these loudspeaker terminals is 
that the connections are completely 
shrouded by the terminal so that there is 
no chance of accidental shorts or shocks 
to the user. They look good too.

Naturally there is a 6.5mm jack socket 
on the front panel for connection of the 
pair of stereo headphones. Either high or 
low impedance headphones may be used.

Physically, the amplifier is quite large. 
Its overall dimensions are 483mm wide, 
150mm high and about 290mm deep, 
including knobs and rear projections 
such as the loudspeaker terminals.

The main reason why the new 
amplifier is so bulky is the size of the 

large heatsink on each side. These 
specially tooled aluminium extrusions 
are necessary to cope with the large 
amount of heat produced when the 
amplifier is running under “worst case 
dissipation” conditions. Normally of 
course, the heatsinks merely become 
warm to the touch.

While the large heatsink extrusions 
determine the height and depth of the 
new amplifier, the width was determined 
by the requirement that the new unit 
match the width of rack-mounting 
equipment, ie, 483mm. A look at the 
prototype unit will also reveal that the 
width was necessary to accommodate all 
the circuitry on the single large printed 
circuit board.

Design philosophy
One of the major difficulties in the 

presentation of a new amplifier is that it 
must be seen to be appreciably better 
than its predecessor. In a sense, this is no 
different from any other consumer 
durable product; the new model must bo 
different and therefore better than the 
old.

So our problem was this: how do we 
produce a new amplifier which is 
substantially better than the previous 
two successful units, viz, the Playmaster 
Forty/Forty described in December 1976 
and January 1977 and the Playmaster 
Mosfet stereo amplifier described in 
December 1980 and following months.

We decided that the Playmaster 
Mosfet model must represent the end of 
the line of development in its basic 
design philosophy, range of operating 
facilities and method of construction.

We had to come up with something 
considerably better. And that is easier 
said than done.

Logically, the best way to improve 
upon an existing design is to ask what is 
wrong with it and then see if it can be 
improved. Both the previous two designs 

had a single large printed circuit board 
which accommodated all the electronic 
components. This was good but it still 
left a lot of wiring to be performed by the 
constructor. All the input wiring 
required shielded cable which is very 
tedious to cut, strip, solder and strap 
neatly into place. So that was one of our 
major requirements: eliminate as much 
wiring as possible.

When taken in conjunction with the 
general and very desirable requirement 
that the overall performance standard 
must be improved, a complete rethink of 
the design approach was needed.

Starting right at the input sockets, we 
decided that we had to use a moulded 
RCA input socket assembly which 
soldered directly to the printed circuit 
board. This eliminates the need for 
shielded cable but then raises the next 
problem: how to select the inputs and 
provide the fancy switching for mode 
selection, tape monitoring and dubbing 
from deck to deck.

The refined Japanese stereo amplifiers 
solve these problems elegantly by the use 
of multiple position slide switches 
soldered directly to the printed circuit 
board and operated by flat Bowden 
cables from the front panel controls. 
Plainly, we could not take that approach.

CMOS switching appeared to be the 
way out. CMOS analog switch ICs are 
cheap, readily available and can be 
arranged in several different 
configurations to suit the required 
facilities. Two problems presented 
themselves. First, CMOS switches can be 
a source of distortion and second, some 
sort of memory system was required so 
that switch selections would be 
remembered when the amplifier was 
turned off. The fancy way to do this 
would be to have a semiconductor 
memory or perhaps even a 
microprocessor to control it all. Once 
again, we were not going to take that
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Playmaster Series 200
route although some Japanese 
manufacturers have done so.

Instead, we elected to use a number of 
RS and D-type flipflops which are 
powered by a couple of nickel cadmium 
penlite cells when the amplifier is off. 
This is neat and does not involve a great 
deal of circuitry. The dual cell holder can 
be seen roughly in the centre of the main 
circuit board.

The problem of non-linearity in the 
CMOS gates (read: switches) is overcome 
in the following way. Since the distortion 
is caused by the non-linear resistance of 
the CMOS gate it follows that the 
current through the gate should be as 
low as possible, to minimise the 
distortion signals generated.

This is achieved by buffering the 
output of each CMOS gate with a unity 
gain amplifier which has a high input 
impedance. Thus very little signal 
current flows and the resultant distortion 
due to the CMOS gates is negligible. It 
does mean that we have had to use a lot 
of op amps to do all this buffering but 
multiple op amp IC packages are cheap. 
They can also be configured in very low- 
noise, low distortion stages. So that was 
the ideal way to go for our design.

Loudspeaker switching
Having solved the problem of input 

wiring and switching, we then had to 
come up with a solution for the 
loudspeaker switching. Again, we did not 
want to have heavy loudspeaker wiring 
running to and from the front panel 
selector switch to the output terminals. 
We also had to face the question of 
current rating for the loudspeaker 
selector switch. When the amplifier is 
running at full power, the output 
currents are of the order of 10 amps peak 
(for a 4-ohm load). Rugged switches 
capable of reliably switching these orders 
of current are very expensive and not 
readily available.

Our solution was to use relays, one for 
each pair of loudspeakers. The two relays 
are controlled by the circuitry which

MAIN FEATURES OF THE NEW PLAYMASTER
• Switchable phono inputs for MM 
and MC cartridges
• Electronic signal switching
• Full facilities for dubbing bet
ween two cassette decks
• Monitor loop for either of two 
cassete decks or a signal processor 
• Click action pushbutton switches 
for selection of input sources, dubb
ing and tape monitor with LED status 
indicators
• Centre detents on bass, treble 
and balance controls; multiple 

provides initial muting and protection in 
the event of an internal DC fault. At the 
same time, the actual loudspeaker pair 
selection (via the relays) is made via a 
conventional rotary switch on the front 
panel. This switch carries only the DC 
energising current for the relay coils.

The headphone socket is permanently 
connected, regardless of whether the 
loudspeakers are selected or not.

Circuit features
As may be apparent from the 

accompanying photograph of the 
amplifier chassis, there are quite a large 
number of integrated circuits on the 
printed circuit boards. On the main 
board, most of these ICs are low noise, 
operational amplifiers which, depending 
on the circuit application, are either 
FET-input types such as the TL071, or 
the bipolar type Signetics 5534.

We have not used discrete transistors 
for any of of the low level input circuitry, 
apart from those used in conjuction with 
op amps in the phono preamplifiers.

A particular feature of the phono pre
amplifiers which should be mentioned is 
that they use high tolerance components 
in the negative feedback loop to ensure 
very accurate RIAA equalisation.

We will talk in more detail about the 
low level circuitry next month.

All the control potentiometers have a 
nice feature: detents. The bass, treble 
and balance controls have a centre 
detent which is desirable when you wish 
to centre the balance control or set the 
tone controls to the flat settings.

Better still, the volume control has 
multiple detents which make it very easy 
to repeat any desired volume control 
setting.

Another desirable feature of these pots 
is that they are all printed circuit 
mounting types which eliminates control 
wiring.

A similar comment can be made about 
the pushbutton controls. These are all 
momentary contact switches which are 
soldered directly to the vertical board,

detents on volume control
• Heavy duty heatsinks
• Toroidal power transformer for 
low hum and noise.
• Easy to build construction — all 
parts except power supply mount 
directly on the two printed circuit 
boards; wiring has been kept to an 
absolute minimum
• 100 watts RMS per channel into 
8 ohm loads
• Less than .01% total harmonic 
distortion.

which mounts under the front of the 
main large board. Associated with each 
pushbutton switch is a small LED 
indicator which shows the status of the 
switch (this is a fancy way of saying it 
shows whether the switch is on or off).

Power supply
The power supply is mounted 

underneath the main circuit board. 
Having the power supply components in 
such close proximity to the circuitry 
meant that we had to have a power 
transformer with a very low external 
hum field. This condition is satisfied by 
using a toroidal transformer which also 
has the benefit of small size.

The power supply circuitry is fairly 
conventional (more about that next 
month) but does feature a total of 
16,000/xF filter capacitance for both of 
the main balanced supply rails.

The power amplifiers.
Included with this article is the circuit 

used for the power amplifiers. Readers 
with long memories may conclude that it 
is very similar to that used in the 
previous Playmaster Mosfet stereo 
amplifier and also in the 100W sub
woofer amplifier described in the July 
1982 issue of Electronics Australia.

That impression is correct but while 
the circuit is very similar, the 
performance is not. The harmonic 
distortion is much improved, particularly 
compared with the Playmaster Mosfet 
design. Measured THD of the prototype 
design power amplifiers was less than 
.01%.

Our decision to use this design, which 
is based on Hitachi application notes, did 
not come easily. Indeed most of the 
development of this amplifier revolved 
around the power amplifiers.

We tried many different circuits and 
configurations. Some were completely 
symmetrical designs with double
differential input stages and so on. 
Cascode driver stages were tried as was 
source degeneration in the Mosfet 
output stages. Also researched was the 
effect of varying the driver stage currents 
to obtain the best overall distortion and 
slew rate.

After all this, we still concluded that 
the Hitachi design was the best overall 
for simplicity and performance. But one 
point became outstandingly clear: the 
performance was very dependent on the 
layout of the printed circuit board.

Even quite subtle changes in layout 
made quite dramatic reductions in the 
distortion performance. And as luck 
would have it, these changes were almost 
always for the worst. In other words, the 
design is very cranky as far as the layout 
is concerned.

Now let us run through the
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This is the circuit of the power amplifiers used in our new Playmaster design.

description of the power amplifier 
circuit.

The input signal to the amplifier 
ranges up to about 1.5 volts RMS for full 
power and is coupled via a 1/xF 
metallised polyester capacitor and a 
2.2ki2 resistor which, in conjunction 
with the 330pF shunt capacitor, acts as a 
low-pass filter, to remove high frequency 
signals in the RF region. The 2.2kO 
resistor also tends to act as a “stopper”, 
reducing the possibility of the amplifier 
to oscillate supersonically.

QI and Q2 form a differential pair 
with Q3 acting as a constant-current 
“tail”. By virtue of the diodes, DI and 
D2, the base bias applied to Q3 is about 
1.3 volts. This sets the current through 
Q3 at around one milliamp and this is 
shared equally through QI and Q2.

There is one major reason for the 
inclusion of Q3 as a constant current 
source. It improves the power supply 
rejection of the amplifier. In op amp 
specifications this is referred to as PSRR 
(power supply rejection ratio). The better 
the PSRR, the less likely is the amplifier 
to respond to variations in the power 
supply rails which may include large 
ripple signals (hum) or harmonics of the 
input signal (which could lead to higher 
harmonic distortion).

The balanced output signals from the 
collector load resistors (4.7kfi) of QI and 
Q2 are coupled to a second differential 
amplifier consisting of Q4 and Q5. These 
have an unconventional dynamic load in 
the form of a “current mirror” which is 
often used in integrated circuit op amps.

The current mirror (Q6) can be 
regarded as performing much the same 
function as a constant-current load for 
Q5 would do. That is, consider Q6 as a 
constant current source, with D3 
applying its base bias. The mechanism is 
actually a little more complicated than 
that since there is a 1 009 resistor in series 
with D3. This means that signal 
variations at the collector of Q4 are 
reflected as small changes in bias at the 
base of Q6.

The net effect of the current mirror 
scheme is to give higher gain from the 
stage and better overall linearity over the 
full voltage swing. It also gives a greater 
voltage swing than could be obtained 
with a simple cla$s-A driver stage with a 
boot-strapped collector load.

Q4, Q5 and Q6 have a collector 
voltage rating of 250V and are intended 
specifically for class-B video driver stages 
in television receivers. As such, they are 
ideally suited for use in low distortion 
driver stages as they have an excellent 

gain-bandwidth product of 100MHz and 
good beta linearity over a wide range of 
operating currents.

The two differential stages provide all 
the voltage gain of the power amplifier 
with the Mosfet output stage operated in 
source-follower mode (which gives 
slightly less than unity voltage gain, 
similar to emitter followers).

No source degeneration resistors are 
used in the Mosfet output circuits. We 
found that we were able to dispense with 
these and thus gain better distortion 
figures. This is in line with the circuit 
practice adopted in the very good 
amplifiers produced by Perreaux of New 
Zealand.

Nor does there appear to be any need 
to take measures to ensure current 
sharing between the parallel-connected 
Mosfets (by using small source resistors). 
In practice, if one Mosfet becomes hotter 
than its partner its transconductance is 
reduced accordingly and thus it is 
throttled back automatically.

The 5000 trimpot connected between 
the collectors of Q5 and Q6 sets the 
quiescent bias applied to the Mosfet 
gates. The bias sets the quiescent 
current. The current chosen is a 
compromise between minimum 
distortion and the amount of power
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This bird’s eye view shows how the printed circuit has been laid out to avoid earth loops and common impedance paths.

dissipation produced by the output stage. 
Since the power amplifier employs 
supply rails of ±65VDC, even a 
relatively small current results in 
relatively high power dissipation.

Zener diodes D5 and D7, in series with 
D4 and D6, set the maximum signal level 
which can be delivered to the Mosfet 
gates. Any signal in excess of ± 10V will 
be clipped. Thus the diodes form an 
effective overdrive circuit and prevent 
excessive power dissipation in the event 
of a short circuit.

2202 resistors are connected in series 
The control pushbuttons are all soldered directly to the vertical hoard.

with the gate of each Mosfet to function 
as “stoppers” and prevent oscillation at 
radio frequencies.

Apart from the over-drive protection 
already mentioned, there is no active 
protection circuitry in the output stage. 
Fuses are included in the supply lines to 
protect against catastrophic device 
failure.

The supply fuses also provide a 
convenient current monitoring facility 
(when replaced by resistors) for trouble
shooting or setting the quiescent current.

Single-pole lag frequency com

pensation is applied from the base to the 
collector of Q5 via a 15pF capacitor. 
This renders the amplifier stable with the 
overall negative feedback applied.

Voltage gain of the power amplifier is 
determined by the ratio of the 22k2 and 
lk2 resistors at the base of Q2. The 
lower cutoff frequency of the circuit is 
set by the 47/zF capacitor in series with 
the 2.2k2 resistor.

A final refinement involves the RLC 
network in the output circuit. This has 
been a feature of Playmaster designs 
since 1976 and is based on a paper by 
A.N. Thiele in the September 1975 issue 
of Proceedings of the IREE. The 
network is incorporated to render the 
amplifier unconditionally stable.

The particular refinement we have 
made to the RLC network is to use an 
air-cored inductor instead of one wound 
on a ferrite rod. We have found that the 
ferrite core is a source of distortion, 
particularly during high power 
operation.

In the next article we will continue 
with the description of the rest of the 
amplifier circuit and give the full 
specifications.28 ELECTRONICS Australia, January, 1985



CANNON TYPE 
AUDIO CONNECTIONS 
We've sold 1000's because of 
their great value"
3 Pin line male 1-9 1 0+ 
Cal P10960 $1.90 $1.80 
3 Pin chassis male
Cal Pi0962 $1.90 $1.80
3 Pin line female
Cal P10964 $2.50 $2.10 
3 pin chassis female
Cal P10966 $2.90 $2.20

1-9 10-99 100+
$0.10 $0.09 $0.08
Cat. Z10150

*** SCOOP ***

PRIME SPEC RED 
LEDS
We bought 100,000 so you can 
reap the benefits! VERBATIM DISKS

Lowest" price possible for 
"Highest" quality

FUSE SPECIAL 3AG
Two values, 3 Amp and 1 Amp
1 -99 100-999 1,000« 
8e each 6e each 5C each
STOCK UP NOW Rod Irving Electronics

PIPER MOUSE ROBOT 
This is a Super-Sonic robot, 
controlled by a super-sonic 
sound sensor and an electronic 
circuit. (1 channel). By using the 
whistle included with this Kit, 
Piper Mouse will obey your 
commands immediately turning 
to the left, stop, turning to the 
right, stop, advance and stop.

1-9 10+ 100+
MD525-01 3.95 2.75 2.50
MD550-01 4.50 3.95 3.75

BULK CABLE
100M ROLLS
Cat W11222 3C2V75 OHM

$22.00

NEW SLOPING CASES
Plastic with metal front panel, 
available in two sizes:
Cat.H 10450
190x120mm $9.95
Cat.H 10455
265x185mm $17.95
(measurements are approx, only)

Cat. W11224

Cat. W11219

5C2V75 OHM 
$35.00

4 Core Shielded 
$49.00

HEAT STOPPERS
For protecting parts which 
have little resistance against 
heat when soldering. Normally 
$3.50.

Cat. K96680 $34.95

SWITCH MODE 
POWER SUPPLY
DC +5V@.5A, + 12V@ 4A.
DC —5V @ .5A, -12V @ 4A
Cat. M16680 $129

RELAY AND BASE 
Can carry 10A at 28V DC or 
5A at 240V AC Supplied with 
Chassis Mounting Socket with 
screw terminals Great for 
school projects and demon
strations. switching DC power 
supplies, central circuits and 
with contacts parallel up to 
20A can be switched 
Normally S8.95

PHILLIPS SPEAKER 
SPECIAL

Cat C12030 AD01610 T8
$12.95

Cat C12040 AD02160 SO8
$34.95

Cat. C12045 AD70620 M8
$49.00

Cat C12050 AD12550 W8
$79.00

You don't have to imagine" 
Phillips quality at these prices'

Cat S14074 This month
$6.95

MINI MODEM
300 baud full duplex
Answer originate
Plugs straight in (hardwired 
phonei
Superior VLSI chip perfor
mance (identical to Multi 
Modem)
Telecom Approval 
(084/37/1173)

Incl phone only S1 99

Cat. T12440 $2.50

JUMHtHLtAUb

ELECTRONIC 
CASSETTE 

DEMAGNETISER

SUPER HORN
Wide dispersion tweeter, 
handles up to 100W 
Sensitivity: 105dB/0 5m 
Frequency Response 3kHz- 
30kHz
Impedance 8 OHMS 
Size 145x54mm

Cat C12103 $1 2.95

ALUMINIUM SHEETS 
.8mm
CAT SIZE PRICE
H10770 150x150mm $1.75
H10771 150x300mm S2.50
H10772 300x300mm $3.95
H10773 300x600mm $6.90

RS232 & ‘D’ TYPE 
CONNECTORS 
PART DESCRIP. CAT.NO. 
1-9 10-25
DE 9P 9 Pin Female P10880 
$1.75 $1.60
DE 9S 9 Pin Male P10881 
S2.25 $2.10
DE 9C 9 Pin Caver P10882 
S2.55 $2.45
DA15P 15 Pin Male P10894 
$2.10 $1.95
DA 15S 15 Pin Female PI 0895 
$2.25 $2 10
DA15C 15 Pin Cover P10892 
$1.15 $1.05
DB25P 25 Pin Male P10900 
$2.95 $2.80
DB25S 25 Pin Female P10901
S3.45 $3.30
DB25C 25PinCover P10902
SI.20 $1.10

Set of 10 high quality leads 
approx. 450mm long. Normally 
$4.95
Cat W12000 $2.95

NICAD BATTERIES

Save $2. Rec retai S19.95

Cat A10006 This month
S17.95

425 HIGH STREET. 
NORTHCOTE VICTORIA 
Ph:(03)489 8866 489 8131 
48-50 A'BECKETT STREET, 
MELBOURNE VICTORIA 
PH:(03)347 9251 
Mail Order and 
correspondence:
P.O. Box 235 
NORTHCOTE 3070

YOU WON T GET 
BORED OVER 
THE HOLIDAYS 
WITH THESE 
GREAT
SPECIALS!!
GREAT IN 
STORE’ BAR
GAINS TOO!
Call in at either 2 
of our convenien
tly located stores: 
48-50 A’Beckett 
St., Melbourne 
425 High St., 
Northcote.
Or take advan
tage of our Mail 
Order Depart
ment.
Write to:

RECHARGEABLE 12V 
GELL BATTERIES

HEX KEY PAD
19 Keys. Unencoded, 76 x 95mm
Cat K46804 $42.50

36 WAY CENTRONICS 
CRIMP PLUG
Cat. P12200

1-9 10-99 100 +
$6.50 $5.95 $5.50

Save on carbon batteries with 
these Appolon Nickel cadmiums. 
Rechargeable up to 1000 times!
Cat. S150020 AA500 MA
Cat. S15021 C 1.8 AH
Cat. S15022 D 4 AH

1-9 10+
$2.25 $1.95 
$4.95 $3.95 

$7.95 $6.95

ECONOMY TOGGLE 
SWITCHES
Unbelievable Value!

>9 10+ 100 +
S11010 .SPOT,
S1.00 SO.90 SO.80
St 1020 DPDT
S1.20 S1.00 SO.90

SUPER HORN
TWEETER
Requires no crossover and 
handles up to 100W'
Sensitivity 100dB/0.5m
Frequency Response 3kHz- 
30kHz
Impedance 8 OHMS
Size 96mm diameter
Cat C12102

(Rec. Retail SI 2 95) $11.95

b-

or phone ...
MAIL ORDER 

HOT LINE

CAR ANTENNAS
We stock a wide range of car 
antennas including auto up/ 
down antennas.

10.000uF 75V
ELECTROS
25% more microFarads' Ideal 
for those who want a more 
powerful amp1

1-9 10+

Leakproof and in 3 convenient 
sizes, these long service lite 
batteries are ideal for burgular 
systems, emergency lighting or 
as a computer backup power 
supply. Ideal for many power 
needs.
Cat. S15029 12V 1.2 AH

$17.95

Cat. S15031 12V 2.6 AH
$34.50

Cat. S15033 12V 4.5 AH
$44.95

IC SOCKETS (LOW 
PROFILE) How cheap 

can they go??

Cat R16587 $10.50 $9.00

MICRON:
J (U'O I II - I

SOLDER CEN
TRONICS PLUGS
Unreal pnce lor aosolule too 
quality Normally S 1 4 95 lOur 
opposition charge up to S1995I 
1-9 10+ 100*
S6.95 S5.95 S4.95

1 + 10 +
8 pm Cat 
15C 14c
1 4 pin Cat 
16c 15c
1 6 pm Cat 
17C 16c
! 8 pm Cat
18c 17c
20 pm Cat 
29c 28C
24 pm Cat 
35c 33C
40 pm Cat 
45C 4OC

12C 09C

14C 10C

15C 11C

16C 13C

27C 26C

32C 28C

35c 30C

BLANK DATA 
CASSETTES
Brings out the best in any 
micro1
1-9 10-99 100
$1.10 $1,00 SO.90

Cat 011141

INCREASE YOUR 
MEMORY

1-9 10 +
4116 1.80 1.70
4164 6.25 5.95
2716 6.25 5.95
2732 6.25 5.95
2764 8.25 7.95
27128 27.00 25.00
6116 6.95 6.75

CENTRE RETURN

JOYSTICK
Features 2 x 1 50K pots long 
shaft 40mm with 25mm control 
ball Bonus adjustable offset 
feature on pots
Cat X15637 1 9 10+

S9.95 S8.95

APPLE JOYSTICKS
Ideal lor games or word 
processing
Fits most 6502 compatable" 
computers

Cat Ci 4200 $19.50

NEW JOINABLE PCB 
MOUNTING SCREW 
TERMINALS
Less than half the price of the 
old ones'
2 way 1-9 10+
Cat P10542 $0.50 $0.40
3 way
Cat P10S43 $0.75 $0.65
(please note these are the new 
blue ones.)

POSTAGE RATES 
(1-(9.99.................. 91.50
910-924.99.............92.00
925-949.99.............93.00
950-999.99.............93.50
(100-9199.............. (5.00
(200(499 .............. (7.50
(500 plus .............(10.00

FULL STRENGTH

LOGIC PROBE 3800A
Features 20Mh? memory TTl 
CMOS operation Normally
S29 50 now only

19 10
i at 01 1 272

S19 50 S 17.50

FERRIC CHLORIDE
This month only!

1-9 10+
250ml $1.95 $1.75
500ml $2.95 $2.50

1 litre $4.95 $4.50

BULK ‘IC’ SPECIALS

10+ 100+ 1000+
LM 324 SO 70 SO 65 SO 60
LM339 SO 70 SO 65 SO 60
LM555 SO 40 SO 39 SO 35
LM723 SO 60 SO 55 SO 53
LM74 1 SO 45 SO 40 SO 37
LM1458 SO 80 SO 70 SO 65
LM1488 SO 60 SO 57 SO 55
LM1489 SO 60 S057 SO 55

PROJECT 
ELECTRONICS
Here are 1 1 great projecfs for 
the beginners from the ETl Pro-

t Electronics publication <5th
I ditioni
043 Heads of Tads S3.90 
044 Two tone doorbel S4.90 
04/ Morse practice set S3.90 
048 Buzz board S4.50 
06) Basic Amplifier S5.90 
065 Ele. Ironic Siren S5.90 
066 1 emperalure alarm S5.50 
06.’ Singing moisture

meter S7.95
oo8 LED dice S6.90 
072 Two octave organ S9.50 
084 Car alarm S 13.50 
ah these Kits are available from 
us at Rod irvmg Electronics" 
Cat B’ 1185 S4.75
OR FREE' with every order 
for 10 or more Kits'"



À HI-FI REVIEW

National NV-850A 
hi fi stereo VCR
A new era in video sound has arrived. The 
latest hifi video cassette recorders deliver hifi 
stereo sound with performance approaching 
that of compact discs. The NV-850-A VHS hifi 
VCR from National is representative of this new 
technology.

The biggest disadvantage of VCRs in 
the past has been their poor sound quali
ty. This situation has now changed 
following the introduction of stereo hifi 
VCRs by both the VHS and Beta camps. 
Now, for the first time, video recorders 
are able to record and play in hifi stereo 
sound.

As an audio recorder, a hifi VCR 
offers much better sound quality than a 
conventional cassette deck. Hifi VCRs 
have a wider dynamic range, lower noise 
and distortion, improved bandwidth 
characteristics, and much less wow and 
flutter. By investing in a hifi VCR, you 
get a superb audio recorder and a video 
recorder all in one package.

Of course, to derive the benefits that a 
hifi VCR has to offer, a stereo amplifier 
and good quality speakers must be used. 
For the enthusiast, the new technology 
opens the way to a new range of pre
recorded movies with hifi sound quality.

Considerable ingenuity has gone into 
the development of the hifi VCRs. They 

need to preserve compatibility with ex
isting tapes and yet clearly the conven
tional linear track at the edge of the tape, 
reserved for audio, is inadequate for hifi. 
The combination of narrow track width 
and slow tape speed produce high noise, 
distortion and a narrow frequency 
response.

To obtain hifi sound, the track width 
needs to be wider and the relative speed 
of the head across the tape increased. 
The solution utilises the same helical 
scanning system used to record the video 
information. This allows a faster head 
speed by tracking transversly across the 
tape width.

Both audio and video information are 
recorded onto the same track area. To 
minimise crosstalk between the video 
and audio signals, three safeguards have 
been designed into the system.

Twin carrier FM signals
• In the case of VHS, the left and right 
channel signals are frequency modulated 

on to two carriers, centred on 1MHz and 
2MHz. These carrier frequencies were 
deliberately chosen so that they were 
within the bandgap between the 
chrominance signal which runs up to 
1MHz and the luminance signal which 
ranges up from 2MHz.
• Two extra heads are fitted to the 
video drum and impose the twin sound 
carriers onto the tape just ahead of the 
video signal. Crosstalk is minimised by 
aligning the audio and video heads at 
vastly different azimuth angles. The 
audio heads are aligned at ±30° while 
the video heads remain at ±6°.
• The audio FM signals are recorded 
deeply into the magnetic layer of the 
tape by using a high current and a wide- 
gap tape head. The video heads, 
however, use low currents and narrow 
gaps to produce a shallow recording. 
During recording, the video signal ac
tually erases the preceeding audio but 
only to the shallower depth of the video 
signal. The audio information thus re
mains at the greater recorded depth.

These three factors, reduce crosstalk 
between the video and audio signals to a 
minimum and any interference between 
these signals is inconsequential.

The major performance specifications 
quoted for the twin-carrier recording 
system are as follows: frequency 
response 20Hz to 20kHz; dynamic range 
with noise suppression 80dB; and wow 
and flutter less than .005%.

The rear panel features a test switch, a stereo headphone socket and switchable channel output.
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The multi-function infrared remote control duplicates most of the control features on the front panel.

National’s NV-850-A
The National NV-850-A hifi VCR is a 

front-loading unit with overall di
mensions of 430 x 370 x 115mm (W x D 
x H). The front panel finish is black with 
smoke-grey perspex used for the front 
cassette loading flap and as a window for 
the three vacuum fluorescent displays. 
An infrared remote control unit is sup
plied and duplicates most of the control 
features on the front panel.

Centrally located on the front panel 
are the controls for the tape transport 
mechanism: Stop, Play, Pause/Still, Still 
Advance, Rewind and Fast Forward. 
These allow the standard control 
features found on most VCRs, eg still 
frame and frame-by-frame viewing, fast 
frame scanning in both forward and 
reverse directions, and fast forward and 
reverse. The fast forward and reverse 
take five minutes to fully wind a 180 
minute cassette, while the fast frame 
scanning increases the playback speed to 
five times normal.

To the left of the tape transport con
trols is an integrated multi-function 
display and audio level meter. The 
display indicates the status of the tape at 
any one time. For example, the display 
indicates Play, Record, Audio Dubbing 
and also the direction of tape travel 
when in Rev, Forward or Still.

A counter on the right of the display 
indicates tape location. The VCR can be 
automatically set to search for the reset 
(0000) tape position by using the memory 
search button.

Below the multifunction display is the 
audio level meter. This displays the 
relative level of audio signal from 
+ 10dB down to a useable — 60dB. A 
switch below this can select for “display 

off’, for “audio level” or “hifi tracking”. 
The hifi tracking indicator allows correct 
setting or the head azimuth. Being able 
to turn the audio level meter display off 
is a very useful feature as it can be very 
distracting if it can be seen while you are 
watching TV.

On the far left of the control panel is 
an eject button and a VTR switch. These 
two perform the same functions as on 
conventional VCRs.

An attractive feature of the National 
NV-850-A is One Touch Timer Recor
ding (OTR). This controls recording for a 
duration of either 30, 60, 90 or 120 
minutes. Recording is initiated im
mediately after programming or, alter
natively, OTR can be set to begin recor
ding after the elapsed times indicated 
above (standby OTR).

This feature is extremely useful and is 
more likely to be used than the full timer 
programming features.

A flip-down cover at the lower right or 
the machine reveals a multitude of less

U 21----------'69
issa—-il «I 0—5 |

IBS

NORMAL PneSEÎ

•----------- MEM0W/AFC

- + FINE

These controls on the top of the VCR are used 
to set the TV channels. 

used controls. These include the 14-day 
8-program timer. This is a comprehen
sive timer and features a real time clock 
and every day and every week recording.

Other controls include the Record, 
Audio Dub and Audio Record Mute 
switches. The Audio Dub switch allows 
recording over the sound track of an ex
isting video recording, while the Audio 
Record Mute prevents audio recording.

The NV-850-A hifi VCR can be used 
in any one of four recording modes:
• recording TV/FM simulcasts;
• recording TV stereo broadcasts;
• direct video plus sound recording 
from a camera and microphone; and 
• audio recording only.

When using a TV signal as a program 
source, several options are available for 
the recording and subsequent playback 
of stereo and bilingual sound. When the 
TV signal is bilingual, you can select 
either channel 1, channel 2, or both 
channel 1 and channel 2 for recording in 
the hifi mode. Alternatively, channel 1 
can be recorded on the normal sound 
track (standard mono VHS). Note that 
channel 2 is used for the second language 
in the transmission.

When the TV signal is in stereo, you 
can select either left, right, left and right 
or mono. All these selections are record
ed in the hifi mode except for mono 
which uses the normal VHS sound track.

The above facilities are indicated by 
backlit lettering positioned just below the 
clock and timer display.

The Input Select switch selects recor
ding of either audio source, camera, 
tuner (TV) or simulcast audio. Hifi 
sound recording is available for each of 
these sources. The “audio” position 
allows the VCR to be used as an audio
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^'QueIS NOW CHEAPER BY 
THE DOZEN
YOU HAVE THE CHANCE 

TO WIN AN ELECTROLUBE 
CM100 CIRCUIT MAKER KIT!

You'll not only save on the regular news-stand price, 
but you could also win one of six Electrolube photo-etch 

printed circuit board kits — each valued at over $180! 
Subscribing to ELECTRONICS AUSTRALIA will ensure

«SB»

that you get your copy of Australia's leading electronics 
magazine reliably every month. It's more convenient too 
— your copy will come straight to your mailbox, saving 
you a special trip to pick one up. And of course if you 
subscribe at the moment, you'll actually SAVE over 
TWO DOLLARS FIFTY on the regular news-stand price. 
In addition to this price saving, we're currently also 
making an exciting new offer to anyone taking out a 
new subscription to ELECTRONICS AUSTRALIA, or 
renewing a previous subscription before February 28th, 
1985. At the end of each month, all of the subscriptions

received that month will be placed in a barrel, and TWO 
lucky subscribers each month will win a comprehensive, 

professional quality Electrolube CM 100 Circuit Maker Kit 
for making photo-etched printed circuit boards.

Each kit is valued at over $180.
Winners will be notified by telegram and letter after each 

drawing of the winning subscription cards from the barrel.
Simply fill in the card opposite, and send it with either a 
cheque or money order, or with your American Express, 

Bankcard or Mastercard number filled in.

YOU CAN BE A WINNER OF THE 
Electrolube CM100 Circuit Maker Kit
The CM 100 Circuit Maker Kit is the latest addition to the well-known Electrolube range of chemicals and service
aids for the electronics industry. It contains virtually everything you need to make high quality printed circuit
boards using the photo-etch method, from either your own tape patterns or from same-size printed layouts. No
darkroom or camera is necessary.
The kit contains the following:
• 12 sheets of autopositive film.
• 6 double-sided fibreglass blank boards, 

all measuring 160 x 100mm (Eurocard size).
• Universal exposure and assembly frame.
• A Photoflood lamp.
All necessary chemicals:

• developers • fixer • film clearing solution
• photoresist • copper etchant • and a 
combined soldering flux/protective lacquer

• A complete set of photographic dishes.
• A liquid measure.
• A retouching pen.
• A liquid-crystal thermometer.
• A couple of 1.1mm PCB drills.

And all extras like:
• Plastic gloves.
• A photoresist applicator.
• Cotton wool.
• Film clips.
• A scouring pad.
• And a full set of step by 

step instructions.

NOTE: The above competition does not apply to readers in Queensland or 
South Australia, due to the laws relating to lotteries in those states.
NSW Lottery Permit No. TC84/2457
Victoria Lottery Permit No. 84/884



HI-FI REVIEW
hifi recorder while the simulcast position 
allows the user to record directly from a 
high-quality FM tuner during simulcasts. 
A microphone input records the sound 
when the camera selection is chosen.

Also located within the flip down 
cover area are three rotary controls for 
picture, tracking and audio record level. 
The picture control provides a soft to 
sharp range for adjusting the level of 
detail of the video. Tracking adjusts the 
azimuth of the heads for best playback 
response and is useful if the recording 
was made on a different VCR (the slight 
differences in azimuth between one 
machine and another can affect perfor
mance unless adjusted correctly).

The Audio Record Level sets the 
audio signal level during recording. It 
also has an automatic gain setting (AGC) 
which is the same as the ALC control 
found on many tape recorders.

The two large pushbutton controls to 
the right of the time display are used to 
increment and decrement the TV chan
nel. The channel number is displayed to 
the right of the time display and up to 16 
channels can be selected.

The TV channels are initially tuned by 
operating the controls beneath a small 
cover on the top of the VCR. These con
trols are easy to use and, once set, do not 
require further adjustment.

At the rear of the VCR is a Col- 
our/Auto and Test switch. When in the 
test position, it allows adjustment of the 
VCR RF output frequency. Either chan
nel 0 or 1 can be selected and two ver
tical bars displayed on the TV screen in
dicate when the TV set is correctly tuned 
to the VCR frequency.

Also located at the rear of the VCR 
are the various input and output sockets. 
The audio in and out sockets are RCA 
types while the video in and out sockets 
are BNC. The RF output plug and input 
socket are the standard “PAL” type, or 
This view shows the multitude of controls normally hidden by the flip-down cover.

Belling Lee as they are otherwise known.
A stereo headphone socket is also 

located on the rear panel and a 3-position 
level switch selects the volume level ap
plied to them. The remaining socket is 
the camera remote socket.

Removing the top cover of the 
NV-850-A reveals a well-constructed in
terior. The main support chassis is a 
massive precision diecasting which en
sures mechanical integrity, while the 
tape transport mechanism is also solidly 
constructed. The circuitry is all accom
modated on printed circuit boards, stack
ed one on top of the other, and includes a 
large number of LSI circuits.

A new noise reduction chip provides 
dbx noise reduction to give the 90dB 
dynamic range that this recorder 
features.

Test results
Since the video performance of the 

NV-850-A is equivalent to standard 
VHS machines, our tests were mainly 
concerned with audio quality. We should 
emphasise, however, that the hifi audio 
features had no effect on picture quality.

Total harmonic distortion was 
measured with and without the AGC 
and, as expected, distortion was 
somewhat higher (at low frequencies) 
when the AGC was in operation. For 
OdB level we measured 0.4% THD at 
100Hz, 0.5% at 1kHz and 1.6% at 
6.3kHz without AGC. With the AGC in 
circuit, the distortion remained unchang
ed for the 1kHz and 6.3kHz signals, but 
rose to 2% at 100Hz.

Distortion at +6dB without AGC was 
slightly better than at OdB, measuring 
0.25% at 100Hz, 0.4% at 1kHz and 1% 
at 6.3kHz.

Frequency response was measured at 
OdB level and resulted in - 3dB points at 
20Hz and 18kHz. The response was

-7dB down at 10Hz and -4dB at 
20kHz.

We also ran a check on the linearity. 
This measurement involves recording at 
decreasing signal levels and noting the 
playback response. The NV-85O-A was 
only 0.5dB high at the — 50dB and 
— 60dB levels and linear for signals 
above this level. This is an excellent 
result.

Signal-to-noise ratio with respect to a 
+ 6dB level was measured as 73dB 
unweighted, while the wow and flutter 
was measured at .004%. This is slightly 
better than the .005% claimed. However 
the S/N ratio does not match the claimed 
80dB figure.

Crosstalk between left and right chan
nels with respect to a +6dB level was 
50dB at 100Hz, 63dB at 1kHz, and 
53.5db at 10kHz.

How it sounds
Subjectively, the audio recordings 

made on this VCR were superb. When 
making A-B comparisons directly bet
ween a compact disc source and the same 
material recorded on the VCR, we found 
it extremely difficult to distinguish bet
ween the two sources. A similar com
parison using a standard audio cassette 
player always reveals a rise in the noise 
level after recording.

Although the NV-85O-A VCR per
forms very well with regard to sound 
recording, several features prevent it 
from directly competing with a standard 
cassette recorder. The main problem 
with a VCR, when using it for sound 
recording, is the very slow response time 
of the tape mechanism. It is necessary to 
wait for the tape to spool itself around 
the tape head before play or record can 
begin.

Similarly, on stop, it is necessary to 
wait for the tape to unspool before re
wind or fast forward functions operate.

The machine does, however, have a 
pause feature and a memory search func
tion which quickly accesses the reset 
(0000) position of the tape. These 
features,, along with the excellent timer 
functions, do help negate the tape 
transport objections. Overall the 
machine makes a very good audio 
recorder and does not require any of the 
bias adjustments necessary for a stan
dard audio cassette recorder.

In summary, the National NV-85O-A 
hifi stereo VCR is an excellent per
former. The superb sound quality, ex
cellent video reproduction and infrared 
remote control facilities make this a 
tempting package for any prospective 
VCR purchaser.

Recommended retail price is $1299. 2
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AUDIO PRODUCTS
Pioneer car 
stereo systems

Pioneer has announced the release of 
two new 20W stereo combinations for 
use in cars, the KPH4000 and the 
KPH7000.

The KPH7000 is powerful enough to 
meet most people’s requirements on its 
own. It has four separate in-built mono

system at any stage.
The KPH7000 has a built-in preamp 

fader control which achieves balance

Pioneer’s powerful new KPH700 car stereo player.

amplifiers which are switchable to give 
20W through each of two speakers or 
6.5W through four speakers. It can also 
be the starting point for those seeking 
hifi power and flexibility in a car, van or 
boat, through the addition of even more 
powerful external power boosters or 
amplifiers. These can be added to the 

between front and rear speakers through 
the amplifier sections. It also has a 
loudness contour switch and separate 
bass and treble controls.

The auto reverse cassette deck section 
has lock-in fast forward and rewind, 
automatic tape tensioning, “Dolby B” 
noise reduction and full metal/chrome 
tape compatibility.

The KPH4000 is a lower priced 
companion model to the KPH7000. It 
offers 20W through two speakers 
utilising two separate amplifier sections. 
Its other features include separate bass 
and treble controls, loudness contour, an 
AM/FM stereo tuner, and a full auto
reverse cassette deck with automatic 
tape tensioning and key-off release and 
key-on play, safeguarding tape damage.

Further information from Pioneer 
Electronics Aust Pty Ltd, PO Box 295, 
Mordialloc, Victoria, 3195. Phone 
(03)580 9911.

Versatile video 
projection system

GEC Video Systems Division has 
released a new, versatile colour video 
projection system, the National 
TC-10010 PSN. Designed for front or 
back projection, from a ceiling or 
bench mounting, the unit will 
reproduce PAL, SECAM and NTSC 
VTR signals onto a range of flat or 
curved screen sizes from 1.3m to 2.5 
metres diagonal. Each projector 
comes complete with a full-function 

remote control unit.
The TC-10010 PSN has been 

designed to automatically detect 
PAL, SECAM or NTSC input signals 
and reproduce them in the correct 
mode. If automatic detection is not 
required, the unit can be preset for 
any one format.

The new National projector is 
claimed to provide a high quality 
picture with flat or curved screens 
from 1.3m to 2.5m diagonal. Three 
special high-brightness I80mm 
projection CRT’s and fl.l lenses give 
a resolution of 450 lines and luminous 

flux of 170 lumen. A complete built- 
in cross hatch generator is included so 
that the user can make precise 
convergence adjustments.

Each projector comes with a 
remote control unit (pre-wired to 
1.5m but available with optional 15m, 
30m and 50m cables) for routine 
alignment and on-the-spot 
adjustment.

Further information on the 
National TC-10010 PSN is available 
from GEC Video Systems Division, 2 
Giffnock Avenue North Ryde, NSW, 
2113. Phone (02) 887 6222.

Slim and streamlined ... National Panasonic’s NV-450A

Slim package 
video recorder

National Panasonic has announced 
the release of a new, slimline video 
recorder, the NV-450A. With a height of 
only 9.9cm, its simple, streamlined 
appearance makes it a great match for 

audio components and other equipment. 
The unit features convenient front 
loading operation and 43cm width and 
fits perfectly into a standard size audio 
rack.

According to National, the NV-450A 
combines excellent operating 
convenience with superb picture quality. 
Its 3-video-head-system provides special 

playback functions such as super still 
playback without noise or jitter and still 
advance. A slow motion effect is 
obtainable also (1/6 normal playback 
speed) by keeping the still advance 
button depressed. For the opposite 
effect, cue and review operate at five 
times normal playback speed.

The NV-450A is equipped with a 
27-function infrared remote control and 
has a large fluorescent multi function 
display panel which gives instantaneous 
confirmation of every activated function 
at a quick glance.

Other features include a 14-day 
programmable timer with everyday 
function; one-touch timer recording with 
stand-by function for deferred OTR 
start; auto-rewind and memory function.

Further information from National 
Panasonic (Australia) Pty Ltd, 95-99 
Epping Rd, North Ryde, 2113. Phone 
(02) 887 5333.
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Pioneer Electronics has created a complete new range of home entertainment cabinets, based 
on extensive market research into the type of furniture Australians prefer in this role. The 
designs use a new Laminex finish called “Royal Walnut”, exclusive to Pioneer. Twelve 
cabinets have been produced, designed to accommodate a wide range of Pioneer audio 
systems, including Avante systems and the Pioneer Sound Creator. Other designs make 
provision for Laserdisc, Compact Disc, and VCR systems. Matching speaker cabinets are also 
available. Pioneer Electronics Australia Pty Ltd, PO Box 295, Mordiallic, Victoria, 3195.

Broadcast monitoring 
stereo AM tuner

Audiosound Laboratories have just 
released a Motorola system stereo 
version of their AM 102 broadcast 
monitoring tuner. The new unit, titled 
the AMX 1, features an audio response 
to 12kHz (-3dB), carrier and 
modulation fail alarms, balanced line
output amplifiers with 4012 source 
impedance, and a balanced low-noise 
antenna system (supplied). Two 
switchable 9kHz notch filters ensure 

The Audiosound AMX 1 AM stereo monitoring
tuner features adjustable RF gain, switchable bandwidth, and modulation and carrier fail alarms.

excellent filtering with minimal audio 
loss.

Used in conjunction with Audiosound 
Laboratories’ PM 1 stereo program 
monitoring unit, the AMX 1 forms a 
complete AM stereo off-air receiver with 
modulation monitoring.

Also due for release is the AMX l’s 
“little brother”. This domestic version 
lacks the alarms and balanced output 
amplifiers, but retains all other technical 
features.

Further information from 
Audiosound Laboratories, 148 Pitt Rd, 
Nth Curl Curl NSW. Phone 
(02) 938 2068.

Portable video player 
from Bell & Howell

Bell & Howell has acquired the rights 
to manufacture an improved version of 
the all-in-one video presentation unit 
designed by Tracker Electronics. The 
new model, the VS-IB, is lighter and 
incorporates the National NV-180A, a 
“super lightweight” VCR recently 
introduced by GEC Australia Video 
Systems Division. The NV-180A weighs 
2.3kg and measures only 215mm x 
69mm x 263mm.

The compact 13kg VS-IB combines a 
34cm colour monitor with the NV-180A 
to produce a tough, fully portable, video 
player suitable for sales presentations, 
training or educational applications.

Of particular value for use in 
presentation systems, the NV-180A has 
a double video head system for super still 
and super still advance playback without 
jitter or distortion, plus adjustable super
fine slow motion.

To produce the VS-IB, Bell & Howell 
strip the channel select and tuner 
assembly from a standard TV set and 
insert the NV-180A in their place. 
Vertically mounted, this forms one side 
of the modified monitor, allowing easy 
cassette access.

Bell & Howell estimate an annual 
market for the VS-IB in Australia of up 
to 1500 units with potential overseas 
sales of many thousands more. They see 
all kinds of applications for the unit from 
point-of-sale video messages to sales 
presentations and staff training. Several 
major business organisations, the police, 
the army, government departments and 
some media sales teams have already put 
the earlier model into use.

Further information from Bell & 
Howell Aust Pty Ltd, 55-59 Murray St, 
Pyrmont, NSW, 2009. Phone (02) 
660 5366.
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Keep thieves at bay—
Multi Sector by

ANDREW LEVIDO

Burglar Alarm
Protect your home from intruders with this up-to- 
the-minute burglar alarm system. It’s easy to 
build, costs less than equivalent commercial 
units, and features eight separate inputs, 
individual sector control, battery backup and a 
self-test facility.

For one reason or another, there has 
been a dramatic increase in the number 
of house break-ins over the last few 
years. No area is immune, although 
some have worse records than others -as 
statistics released by various state police 
forces show.

The prime targets of thieves are the 

portable, easily saleable items with which 
we fill our homes. Cash, jewellery and 
electronic equipment such as VCRs are 
items which immediately come to mind.

Unfortunately, the recovery rate of 
stolen goods is very low. This is partly 
because of the sheer volume of property 
stolen, and partly due to difficulties 

associated with the identification of 
goods.

The financial cost of this massive 
increase in crime is only part of the story. 
Damage can be repaired and goods 
replaced, but the emotional effects of a 
robbery can often last for many years. 
The feelings of anger and frustration 
subside relatively quickly, but there is 
always that nagging worry that you are 
not safe, even in your own home.

Although the statistics paint a gloomy 
picture, you do not have to accept a 
burglary as an inevitable result of city 
living. There are several steps that you 
can take to drastically reduce the odds of 
your home becoming a target. The 
obvious things are a good start: always 
lock the house securely when going out, 
and leave a light on indoors if going out 
at night.

While these steps may well serve to 
discourage an amateur thief or passing 
opportunist, they present merely a minor 
inconvenience to a professional burglar. 
Against these more determined 
intruders, positive security measures are 
required. An electronic alarm system is 
the most common form of protection 
used in this role.

There is a wide range of electronic 
alarm systems available for protecting 
homes and small business premises, 
ranging from very cheap models to 
multi-thousand dollar professional 
installations. The very cheap models do 
not provide some of the features which 
are highly desirable, such as variable 
entry, exit, and alarm periods; multi
sector control; and battery back-up.

The more up-market models do 
provide these features, as well as others, 
but they can be very expensive, 
especially if they are professionally 
installed. We felt that there was a 
definite need for a reasonably priced, yet 
comprehensive alarm system for the 
householder who is willing to do the 
installation himself.

The result of our endeavours is 
presented here — an alarm system with 
all the features of the better commercial 
models but without the price tag. It is
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install this
We estimate that parts for this pro
ject will cost approximately

$130
This includes sales tax and the cost 
of the 12V battery, but does not in
clude alarm sensors.

simple to build and can be used with a 
variety of sensors.

Main features
At this point it would probably be a 

good idea to examine the features built 
into the alarm in some detail.

The alarm has eight separate input 
circuits so that eight areas (or sectors) 
can be monitored independently. Each 
circuit is provided with an indicator LED 
and a sector on/off switch.

This multi-sector approach has a 
number of practical advantages. Most 
importantly, it means that if one sector is 
triggered, and the alarm cycle has run its 
course, the rest of the house is still 
protected by the remaining active 
sectors.

Similarly, if one sector is not secure 
when the alarm is set, say because a 
window is left open, all areas other than 
that which includes the open window 
will be protected. This situation need not 
arise, however, since a check on the 
status of each sector can easily be made. 
To do this, the LEDs On/Off switch is 
turned on, and the LEDs checked. If a 
LED is lit, that sector has been activated 
(eg, a window has been left open) and 
needs to be made secure before the 
premises are vacated.

The LEDs switch should be turned off 
after this check to prolong battery life.

The sector disable switches are 
another convenient feature. These allow 
the user to isolate one or more sectors as 
required. In this way, some areas of the 
house can be used while others remain 
protected; eg, the internal alarm sectors 
can be disabled while the perimeter 
sectors remain active.

Each sector input stage is identical and 
has been designed to accept both 
normally open (NO) and normally closed 
(NC) sensors. Figs. 1-3 show how the 
various types of sensors should be wired. 
The 47kfi resistor is necessary for correct 
operation of the input circuit. It should 
not be installed directly across the alarm 
terminals, but rather at some remote 
point in the loop. Thus if any attempt is 
made to cut or. short circuit the wires

This is how the completed alarm will look. It 
is designed to be mounted on a wall.

leading to the alarm, it will be triggered.
Many different sensors are suitable for 

use with this alarm. The input stage will 
accept any device which has normally 
closed or normally open switch outputs. 
Such things include reed switches, 
pressure mats, window foil, pushbutton 
(panic) switches, light beam relays, 
ultrasonic movement detectors, 
microwave detectors — in fact anything 
that you can think of which has, or can 
be adapted to have, switch type outputs.

Two of the inputs to the alarm are 
provided with an entry delay. These 
inputs are intended to be connected to, 
say, the front and the back door sensors 
to allow you time to enter and disable the 
alarm before it sounds. The delay time 
before the alarm sounds can be set 

anywhere between 10 and 75 seconds.
The alarm is set or disabled by means 

of a keyswitch mounted on the front 
panel of the case. This is the only control 
accessible without opening the alarm 
box, a job which requires a second key. 
The LED indicators are mounted on the 
front panel.

One important feature that we have 
not seen on commercial alarms is the 
warning buzzer. This buzzer, which is 
built into the alarm itself, sounds after a 
predetermined proportion of the entry 
delay period has elapsed. In this way, the 
user is provided with some warning that 
the alarm is about to sound. The time 
period before which the buzzer is 
activated is set by the “Quiet Period” 
control, and is adjustable from 5 to 55 
seconds.

Thus, if you forget to turn off the 
alarm when you enter the house, you 
will receive an audible reminder before 
waking the whole neighbourhood. This 
preserves good relations with the locals 
and ensures that when the alarm does go 
off, it will be taken seriously.

For the same reason, the siren driver 
output is automatically muted when the 
alarm is tested. A pushbutton switch 
operates this test facility. If all is well, the 
siren should sound (at a reduced level)
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Burglar 
Alarm
when the button is depressed, and cease 
when it is released. This will only occur if 
the alarm is set, and after the exit delay 
period has expired.

The exit delay is set by yet another 
timer circuit and is adjustable between 
5 and 45 seconds. After setting the 
alarm, you have to be out of the house 
before this delay period expires.

When triggered, the alarm drives a 
separate horn-type loudspeaker for a 
period of between one and 15 minutes 
and trips a relay. The relay has two sets 
of contacts for connection to external 
devices. It could be used to turn on a bell 
or a closed circuit TV camera, for 
example.

Alternatively, you can have a silent 
alarm simply by opening the ALARM 
On/Off switch. In this case, the relay 
contacts would typically be used to 
activate an auto-dialler circuit.

The alarm is provided with battery 
back-up, which means that removing the 
mains to the house does not render the 
alarm inoperative. The battery, a 12V gel 
type, is continually charged while ever 
mains power is applied to the alarm 
circuitry.

The battery specified is a 1,2A.h model 
which fits nicely into the alarm case. 
This battery will allow the alarm to

Wiring of NO & NC switches

—CH-—O------CH*-O—o

ALARM 
TERMINALS

------------------------------------------o

NC SWITCHES IN SERIES

Fig. 1

——°
/ / ALARM
/ / TERMINALS

NO SWITCHES IN PARALLEL

Fig. 2

r~-j-—-
- : j J ALARM

47k / 7 TERMINALS

Lx___ I--------------------

NO ANO NC SWITCHES

Fig. 3

These three diagrams show how normally 
open and normally closed switches should 
be wired. Note that a 47ki2 resistor is 
required in each case.

Specifications
• Eight sectors with LED status 
indication.
• Two delayed entry sectors.
• Variable exit, entry and alarm time 
settings: entry delay variable between 
10 and 75 seconds; exit delay 
variable between 5 and 45 seconds;

operate for over two days if the mains is 
disconnected. We are aware that a 2.6A.h 
battery is also available (for little extra 
cost), and this will allow operation for 
over five days. The latter will not fit 
inside the specified case, but could be 
mounted externally if desired.

Quite some thought went into the 
selection of a suitable case to house this 
project. A sturdy, lockable case was 
required, but the purpose-built alarm 
boxes we investigated were far too 
expensive. After much head scratching, 
the idea of using a cheap readily 
available cashbox came to light.

As it turned out, the case we chose 
was ideally suited to this application and 
very little mechanical work was required 
to produce an attractive and functional 
unit.

How it works
Although the circuit of the Home 

Burglar Alarm is quite complex, it can 
easily be broken down into a number of 
simple sections. Each of these sections 
will be examined in turn and its 
operation explained.

The eight input stages have been 
designed for connection to both normally 
open and normally closed switches; ie, 
both types of switch can be connected to 
one input at the same time. This is made 
possible by having each input terminated 
by a resistance of 47kfi. Normally closed 
switches are connected in series with this 
resistor while the normally open switches 
are connected in parallel with it (see Figs. 
1-3).

Thus, when any of these switches 
changes state, the input will go either 
open or short circuit. The input stages 
are designed to respond to either of these 
conditions. As can be seen, the eight 
stages are identical and are built around 
exclusive-OR (XOR) gates ICla-IC2d.

Let’s consider input 1 which uses 
XOR gate IC la, together with Schmitt 
trigger inverters IC3a and IC3b.

Normally, with the input terminated 
with a 47kO resistor, the junction of the 
two 150kil resistors is held at half of the 
supply voltage. This means that pins 1 
and 2 of IC la will be held at two thirds 
and one third of the supply voltage 
respectively. Thus, the output of the gate 
(pin 3) will be high. 

alarm time variable between 1 and 15 
minutes.
• Resistive loop sensing: suits both 
normally open and normally closed 
alarm sensors.
• Battery back-up with in-built 
charger circuit.

• Built-in siren driver

This will hold the ,047/zF capacitor 
discharged, so that the input to the 
Schmitt inverter IC3a will be high. Thus, 
the output of IC3a will normally be low. 
IC3b is used to drive a LED indicator. 
Under normal conditions the LED will 
be off.

Note that the cathodes of all the LEDs 
in the input stages are connected 
together and switched via S12 to ground. 
This switch should normally be off, and 
should only be turned on long enough to 
determine the states of the sectors. If the 
switch is left on, with more than one or 
two sectors tripped, the current drain will 
be such that the battery will begin to 
discharge.

If the input now goes open circuit, pin 
1 of IC la will rise to almost the full 
supply voltage while pin 2 will rise to 
approximately two thirds of the supply 
voltage. This corresponds to a logic one 
on each input of the XOR gate. Under 
these conditions the output of the gate 
will go low.

If, on the other hand, the input is short 
circuited, pin 2 of IC la will go to OV 
while pin 1 will be pulled down to one 
third of the supply voltage. This 
corresponds to a logic 0 on both inputs of 
the gate, again resulting in the output of 
the gate swinging low.

In each of the above cases the 1/xF 
capacitors prevent false triggering of the 
alarm due to spurious signals which may 
find their way into the input circuitry.

If, due to either an open or a short 
circuit on the input, the output of the 
XOR gate swings low, the indicator LED 
will light (assuming SI2 is closed). As 
well as this, the input of inverter IC3a 
will go low until the .047/xF capacitor 
charges via the 1MQ resistor. This takes 
about 50ms. Thus, a short positive going 
pulse is developed at the output of the 
inverter if the sector input is either open 
or short circuited.

If switch SI is closed, the input to the 
Schmitt inverter will be held high, so 
there can be no change at its output. 
This is a useful feature if it is required to 
disable any particular sector for some 
reason.

The outputs of Sectors 1 and 2 are fed 
to a timer circuit to provide the entry 
delay feature mentioned earlier. These 
are the two inputs that would normally
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What would you do,



if:
IF you had to win the support and respect of thirty men and 

women whom you’d never met before?
IF you had to lead a platoon into unknown country for several 

weeks with their welfare your responsibility ?
IF you had to act as a United Nations Truce Supervisor?
IF you had to handle the logistics for moving five hundred soldiers 

and their equipment across the continent?
IF you had to assist in directing the evacuation of a civilian 

population during a major civil disaster?
If you’re undaunted by this kind of challenge, then you have the 

potential to become a professional Army Officer. It’s a career in which 
you’re regularly faced with new situations, new problems to solve and 
new challenges that test you both physically and mentally. But if you’re 
equal to the task, you can achieve, at an early age, a level of executive 
management that few ever achieve in civilian life.

If you’re a man or woman aged between 18 ¥2 and 23 on entry 
(or up to 25 with a degree or diploma), have your HSC or equivalent and 
the challenge of leadership appeals to you, contact Army Recruiting 
Centre or fill in this 
coupon.

The 18 month 
Officer Training 
Course commences 
each July and 
January. See your 
Army Careers 
Adviser for 
closing dates of 
application.

Authorised In Direc tor General Rec ruiting. Department ol Defence
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Burglar 
Alarm
be connected to the front and back door 
sensors. The timer circuit consists of D- 
type flipflop IC6a (4013) and functions in 
the following manner.

Normally, the flipflop IC6a is held 
reset, so that the Q output is low and the 
Q output is high. The latter controls 
NAND gate IC7a. This gate is connected 
such that the clock signal generated by 
IC8d is gated through to the clock input 
of the flipflop.

Diodes DI, D2 and the lOOkO resistor 
form an OR gate, so that if either sector 
1 or sector 2 is tripped, a pulse is applied 
to the data input of IC6a. This pulse will 
be clocked through to the output on the 
first positive transition of the clock 
signal. Thus, Q will go high and Q will go 
low. _

Because Q goes low, the clock input of 
the flipflop will be forced high via lC7a. 
Thus, the flipflop will latch up, with its Q 
output high.

Capacitor Cl now charges via trimpot 
VR1 and the lOOkO resistor in series 
with it. When the voltage on the 
capacitor reaches about 70% of the 
supply voltage, the output of IC8a 
switches high, triggering the alarm via 
DIO and, at the same time, resetting 
IC6a.

The Q output of lC6a now switches 
low again and discharges the 100/xF 
capacitor through the IkO resistor and 
diode Dll. After about 50ms, the output 
of IC8a switches low again, thereby 
ending the reset pulse and rearming

IC6a.
IC8c, QI 1 and associated components 

provide the warning buzzer feature. 
During the entry delay (ie, while Cl is 
charging), capacitor C2 charges via VR2 
and, when it reaches 70% of the supply 
voltage, turns on QI 1 via inverter IC8c. 
QI 1 in turn drives the warning buzzer to 
indicate that the entry delay is about to 
expire.

Trimpot VR2 sets the “quiet period” 
before the warning buzzer sounds. The 
buzzer circuit is disabled either via D9 or 
D12. D9 pulls pin 13 of IC8c low when 
S9 is opened (ie, the alarm is turned off), 
while D12 pulls pin 13 low at the end of 
entry delay period.

The outputs of the other six input 
stages are OR-ed with the output of the 
entry delay circuit via diodes D3-D8 and 
DIO. This instant trip line is gated 
through to the alarm timer by IC7b and 
IC8e, provided pin 13 of IC7b is high.

Pin 13 of IC7b is controlled by the exit 
delay timer. When the alarm is off (ie, 
keyswitch S9 open), transistor QI is on, 
pin 13 of IC7b is low, and the alarm timer 
is held reset via IC8f and diode DI3.

When the alarm is set (S9 closed), Qi 
turns off and C3 charges via VR3 and 
the lOOkO resistor. When the voltage on 
the capacitor reaches the upper threshold 
voltage of IC8f it is interpreted as a logic 
1 and the alarm is triggered.

IC6b, IC7c and IC9 form the alarm 
timer which controls the length of time 
that the alarm sounds. Since this has to 
be a very long time delay, a simple RC 
time constant circuit is not practical. 
This timer works in the following way:

When the alarm is set, IC6b is initially 
held reset via IC8f and DI3 until the end 

of the exjt delay. This means that Q is 
low and Q is high and thus IC9 is also 
reset. At the end of the exit delay, the 
output of IC8f goes low and removes the 
reset signal from IC6b. If the output of 
IC8e now goes high momentarily (ie, if 
the alarm is triggered), Q of IC6b will go 
high and enable Schmitt trigger oscillator 
IC7c.

Trimpot VR4 sets the oscillator 
frequency so that the alarm time can be 
adjusted (1-15 minutes).

IC7c clocks IC9, a 4020 14-stage 
binary ripple counter. After 8192 clock 
pulses, Q14 of IC9 goes high and resets 
IC6b via DI5. This, in turn, resets IC9 
and disables lC7d and the siren driver 
circuitry.

IC1 le and IC1 If form a non-inverting 
buffer which drives indicating LED D33 
and Q2, which controls the relay. Both of 
these devices are on when Q of IC6b is 
high (ie, during the alarm period). If 
switch S10 is closed, the siren driver is 
also activated for this period.

Siren driver circuit
The siren driver circuit has two inputs: 

an oscillator input and a gating signal 
input. Schmitt trigger oscillator IC8d 
provides the siren tone and has a 
nominal frequency of 800Hz. Its output 
is gated by NAND gates IC 10a and 
IClOd and, via IC lid, by IC 10b and 
IC 10c.

The gating signal is connected to the 
remaining inputs of IC 10a, b, c and d. 
When this signal is low, the outputs of 
these gates will all be high, so transistors 
Q3, Q5, Q8 and Q10 will be off. IC1 lb 
and IC 11c invert the outputs of IC 10b 

PARTS LIST
1 PCB, code 85ha1, 150 x 

191 mm
1 cash box (SWS 74-12), 305 x 

182 x 91 mm (see text)
1 12V, 1.2Ah sealed gel battery 

(see text)
1 12.6V, 150mA transformer 

(type 2851 or equivalent)
1 80 horn speaker
10 SPDT toggle switches
1 DPDT momentary action 

pushbutton switch
1 barrel-type keyswitch
1 12 V DPDT relay, 5A contacts 

(DSE S-7130 or equivalent)
1 electronic buzzer
3 8-way PC-mounting terminal 

blocks
1 4-way PC-mounting terminal 

block
10 LED mounting bezels
3 Scotchcal panels
1 aluminium sheet, 150 x 

190mm, 1,6mm thick

2 spade connectors, female
1 2-way mains terminal block
4 20mm spacers
2 25mm tapped spacers

Capacitors
1 1000^F 25VW axial electrolytic
3 10O^iF 16VW PC electrolytic
1 10/zF 25VW PC electrolytic
1 4.7 pF 25VW PC electrolytic
16 1 pF 50VW PC electrolytic 

(RBLL type)
8 .047pF polyester (greencap)
1 .015pF polyester
2 .01 pF polyester

Semiconductors
2 4030 quad exclusive-OR gates
4 40106 hex Schmitt inverting 

buffers
1 4013 dual D-type flipflop
1 4093 quad Schmitt NAND gate
1 4020 14-stage ripple counter
1 4011 quad NAND gate
1 4049 hex inverting buffer
2 TIP31 NPN transistors

2 TIP32 PNP transistors
2 BC338 NPN transistors
3 BC328 PNP transistors
1 BC548 NPN transistor
1 BD681 NPN Darlington 

transistor
1 15V, 1W zener diode
16 1N914 diodes
6 1N4004 diodes
8 5mm red LEDs
1 5mm green LED
1 5mm yellow LED

Resistors ('äW, 5% unless stated) 
10 x 1 Mil, 16 x 300k£2 (1 %), 16 x 
150k0, 10x1 OOkO, 17 x 47kS2, 3 
x 1OkO, 1 x 1.8k0, 15 x 1 kO, 4 x 
1000 (1W), 2 x 470 (1W), 3 x 
500k0 miniature horizontal 
trimpots, 1 x 10OkO miniature 
horizontal trimpot.
Miscellaneous
Machine screws and nuts, 16-way 
ribbon cable (2 metres), solder, 
etc.
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and IClOd, so transistors Q4, Q6, Q7 and 
Q9 will be also off. In this state, the 
circuit draws very little current.

When the gating signal is high, the 
1kHz siren tone is gated through to the 
driver transistors by the NAND gates. 
The signal is inverted before being 
applied to IC 1 Ob and IC 1 Oc, so that the 
driver stage operates in the push-pull 
mode. This means that the signal across 
the speaker is about 24V peak-to-peak.

The Q output of IC6b is not used 
directly as the gating signal for the siren 
driver, since this would result in a 
continuous tone being emitted. Rather, 
the Q output is used to enable a low 
frequency oscillator formed by IC7d. 
This oscillator has a nominal frequency 
of 1Hz. Inverter IC Ila is necessary 
since, when the oscillator is disabled, its 
output is high.

The result of all this is an ear-piercing 
800Hz alarm tone, modulated at 1Hz.

Muted test facility
Note that the siren driver circuit is 

actually capable of driving two 82 horns 
connected in parallel. This may be useful 
if you own a very large house. If you do 
elect to use two horns, then the large 
2.6Ah battery should be employed to 
cope with the increased current drain.

Up to this point, the 472 resistor and 
switch SI lb have been ignored. These 
components form part of the test facility 
which has been incorporated into the 
alarm. For normal operation, the switch 
is normally in the position shown, so the 
resistor is not in circuit. When the alarm 
is tested, this resistor is connected in 
series with the horn speaker, thereby 
reducing its output considerably.

The other pole of this test switch 
(Sila) is used to provide trigger and reset 
pulses for the test function. The switch 
normally rests in the position shown and, 
when pressed, pulls the input of IC5f low 
until the .OlgF capacitor charges up via 
the 1M2 resistor. Thus a short (10ms) 
positive pulse is delivered to the instant 
trip line. Provided the exit delay has 
expired, the alarm will then sound.

THE CONTENTS:
Audio, Video Projects
Video Amplifier for Computers and VCRs; Video 
Enhancer; Vocal Canceller; Stereo Simulator for 
Tuners and VCRs; Guitar Booster for Stereo 
Amplifiers.

Power Supplies & Test Equipment Battery Saver 

for Personal Portables; Dual tracking +22V Power 
Supply: 3%-Digit LCD Capacitance Meter; In- 
Circuit Transistor Tester.

Mains Power Control Projects
Musicolour; Photographic Timer; Driveway Sentry;
Touch-Lamp Dimmer.

When the test button is released, a 
reset pulse is delivered to IC6b via IC5e 
in exactly the same way. This pulse 
resets the alarm timer and so stops the 
siren.

The last section of this circuit worthy 
of comment is the power supply section. 
This is built around a 12V, 1.2 amp
hour, sealed gel battery. This battery 
provides power for the circuit at all 
times, and is kept recharged by the mains 
supply.

A standard bridge rectifier circuit is 
employed for the power supply and 
charges the 12V battery via D22 and a 
472 1W resistor. LED D24 and its 
associated 1,8k2 current limiting resistor 
provides power on/off indication for the 
mains.

Finally, zener diode D23 prevents 
damage to the circuit if the battery is 
removed while the mains is present. If 
the battery is removed, then D23 clamps 
the supply rail to 15V, which is within 
the ratings of the CMOS ICs.

Next month, we will continue with the 
construction details and take a look at 

the different types of alarm 
sensors that are available.

To be 
continued 
next month

© A _

Number 3
Automotive Projects

Transistor-Assisted Ignition System; Breath Tester 
Checks Blood Alcohol Level; Low Fuel Warning In
dicator; Speed Sentry for Cars; Audible Turn 
Signal Indicator.

Miscellaneous
Nail Finder; Portable 3'zi-Digit Heart rate Monitor; 
10 Year EA Project Index.

Available from “Electronics Australia", 140 Joyn- 
ton Avenue. Waterloo, Sydney, 2017, PRICE 
$4.50 OR by mail order: Send cheque to "Elec
tronics Australia”, PO Box 227, Waterloo, 2017, 
PRICE $5.40.

ALARM
Improve the effectiveness of 
your alarm system by adding 
this revolutionary 
ELECTRONIC VOICE 
DRIVER UNITS. S89.00

• Requires 12V DC/min.
• 1A power supply.
• Will say "BURGLAR" or 

"FIRE" with SIREN.
• . Connect between alarm 12V 0/P and 2x15W horn 
, speaker.

ALARMS CONTROL PANEL

SP-1024 (4 + 1)

SP-1022 (2 + 1)

SP-1024 4 sectors + 24 hr monitor. S239 incl AC and 
6A recharge battery.
SP-1022 2 sectors + 24 hr sector. S199

GENERAL FEATURES
• 4 (or 2) independent inputs for both NO and NC circuits with 

selectable instant or delay on each sector.
• 24 hr monitoring on NC circuit to protect horn cover, detec

tors and other units.
• Built-in powerful siren output, DC 12V 600mA 0/P and SPOT 

relay 0/P (contact 1.5 A).
• Alarm 0/P time adjustable up to 10 mln with reset option.
• 24 hr panic switch for instant alarm output.
• 0/P facilities to drive telephone dialer.
• Sector report to drive telephone dialer.
• Sturdy steel casing with welded corners.

SENSORS (PHOTOBEAM. ULTRASONIC, PIR, etc) 
PASSIVE INFRA RED MOVEMENT DETECTORS

Other types (such as 360 degree) available on request.

MODEL 18-15 IR-17 PIR1000

RANGE 12M/100 deg 25M/4 deg 15M/90 deg
ZONES 14/3 planes 6/4 planes 23/3 planes
POWER 15mA/12VDC 15mA/12VDC 25mA/12VDC
FEATURES adjust head adjust head highgain optic

PRICE $119.00 $119.00 $109.00

REED SWITCHES various size and types from S2.80 to 
$6.00.

PRESSURE MAT $15.00. STAIR TREAD S10.00.

SECURITY CABLE (WHITE. BLACK, BROWN) 4 cores 
$36.00/1 OOM; 6 cores $48.00/1 OOM.

WINDOWN TAPE S6.50/33M TAPE CLIPS 40c.

SUPER QUALITY 120W/8R POWER AMP MODULE 
$52.00 mono IMD 0.006% ±50V DC 2.5A. size 
78x50x25mm, only 5 wires to connect, full guarantee, 
slew rate 15V/us, S/N 10OdB, 500mV l/P.

BRIDGING UNIT for 2 modules (240W/8R I) S20.00

TOROIDAL TRANSFORMERS, full range to suit the 
above amp and all ETI and EA MOSFET and high power 
amp and pre-amps.

ETI and EA CIRCUIT BOARDS

POST & PACKING 
Under $25 . $2.00 
$25-$50. $3.00

$50-$100. $5.00
Over $100. $6.00
Heavy items. $10.00

HI-COM UNITRONICS INT P/L 
7 President Lane, Caringbah, 

NSW 2229. (Next to McDonalds) 
Phone(02) 524 7878

BANKCARD WELCOME
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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.

Simple pulse generator
This simple circuit is designed for use 

with EA’s Function Generator (April 
’82) and delivers complementary l^s 
digital pulse trains.

The input square wave signal is 
derived from pin 4 of IC7b and applied to 
an RC network (lOOpF and 10k(2) which 
determines the pulse width. The signal is 
then buffered using the two spare 
inverters in the 74C14 to provide the 
complementary outputs.

Because the 74C14 uses +5V and

- 5V supplies, each inverter output 
drives a single transistor stage to provide 
a TTL-compatible 5V output. The pulse 
train frequency is determined by the 
setting of the front panel controls as 
before.

Most of the extra parts can be 
mounted on the back of the PC board 
and the output run to BNC sockets on 
the rear panel. Note that it is necessary 
to isolate pins 9 and 11 from the - 5 V 
rail before mounting the extra parts.

M. Hedley,
Chatswood, NSW. 1 O

Capacitance meter
This neat little device plugs into any 

digital (or analog) multimeter and reads 
any unknown capacitance in the range 
3.3pF (O.lpF resolution) up to 2000gF 
(l^F resolution), including polarized 
capacitors such as tantalum and 
electrolytics. There is nothing to adjust: 
just plug in the unknown capacitor, 
switch to high-range (nF) or low-range 
(pF), and read the capacitance value.

The unit can be made very small and 
can plug directly into the meter banana 
sockets. There is only one control switch, 
a three-position DPDT centre-off type. 
For correct readout in nF or pF, the 
reading on the meter must be divided by 
10. That is, observe the reading in ohms 
and then shift the decimal place on one 
position to the left: it is then in nF or pF. 
For example an ohms reading of 1M(2 is 
in fact 100,000pF or lOOnF.

IC la forms an oscillator, the 
frequency of which is dependant on the 
value of the unknown capacitor. The 
output of this oscillator is fed to a 
monostable formed by IC lb and IClc. 

The resulting signal is then inverted and 
used to drive the MOSFET (QI).

The result of all this is that the FET is 
driven by a signal which has a pulse 
width proportional to the value of the 
capacitance connected across the Cx 
terminals. Because of the 2.2/xF 
capacitor, the multimeter measures the 
average resistance of the MOSFET, 
which will therefore be proportional to 
the unknown capacitance.

A 9V battery is required. Note that 
large leaky electrolytics could cause 
significant reading error. The measuring 
terminals are polarised with about 4V 
peak, so unipolar capacitors can be 
measured. The multimeter must be set to 
the ohms ranges.

The 200(2 trimmer potentiometer is for 
calibrating the nF range, and the 2k(2 
trimmer is for the pF range. The trimmer 
capacitor is for eliminating stray 
capacitance when measuring very small 
values. To calibrate, insert a 0.1 gF 
capacitor, set to pF range and adjust the 
2k(2 trimmer. Then switch to the nF 
range and adjust the 200(2 trimmer. Next 
insert lOpF and, with the switch set to 

pF range, adjust the trimmer capacitor 
to give the correct reading. Should the 
2k(2 pot have insufficient adjustment 
range, which is unlikely, reduce the 3k(2 
resistor to 2k(2.

B. Kauler,
Collie School of Mines, WA.

Checking transistors 
with a multimeter

Most readers will know how to use an 
ohmmeter to identify the base of a 
transistor, and to decide whether it is 
NPN or PNP. With the addition of a 
single resistor, one can use the same 
instrument to distinguish between the 
collector and emitter, and to estimate the 
current gain.

Suppose that you have an NPN 
transistor for which the base has been 
identified. First connect the base 
through a 20k(2 resistor to the positive 
terminal of your analog multimeter. 
Note that on most multimeters the black 
lead is the positive one. Now connect the 
two remaining pins to the two 
multimeter leads and note the resistance. 
Swap the two transistor leads around, 
leaving the base connected. The collector 
will be connected to the more positive 
lead (black) when the resistance is lowest.

The gain can be determined from the 
actual value of the resistance measured. 
If the resistance were, say, 500(2 then the 
current gain of the transistor would be 
20,000/500 = 40.

Follow the same procedure for a PNP 
transistor except that the base must be 
connected to the more negative terminal 
of the multimeter.

D. R. Watson, —
Corio, Vic. ilu
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Beeper for 
vehicle flasher

A vehicle direction indicator which 
fails to reset can be a real traffic 
hazard. This often happens after a 
smooth curve or when changing 
lanes. If the driver has a high 
frequency hearing loss this problem is 
compounded since he cannot hear the 
flasher relay clicking. This circuit 
provides a low frequency beeping 
sound while ever the indicators are 
on, thus providing a simple solution to 
the problem.

The LM380 is wired as a phase 
shift oscillator, the values of the 
feedback components being chosen to 
produce a frequency of about 800Hz. 
The circuit is connected across the 
flasher relay terminals, and hence will 

operate when the flasher contacts are 
open.

The circuit should be mounted in a 
small box, and installed near the 
flasher relay. Before connecting the 
leads to the relay terminals it is 

necessary to determine the correct 
polarity. This can be done with a 
multimeter. When operating the 
circuit draws about 60mA.

H. L. Harvey, 
Cairns, Qld. $20

Modification to railmaster train controller
While the Railmaster train controller 

featured in September EA has a lot of 
nice features, it does have one drawback. 
If the controller is switched into reverse 
while the train is running at speed, it 
will try to change the direction 
instantaneously. Depending on the speed 
of the train, this usually leads to a 
derailment.

This circuit solves that problem. When 
the reverse (or forward) position is 
selected, it initially slows the train 
according to the inertia setting. Then, 
when the train has halted, it auto
matically switches the track polarity and 
brings the train back up to speed in the 
new direction, again with full inertia.

Only three ICs and a couple of SPDT 
relays are required for the modification. 
Initially, the Q and D pins of IC4 (a 4013 
flipflop) are at the same logic level, pin 3 

of XOR gate IC5 is low, and Q5 and 
relay RLA2 are off. The controller thus 
functions as normal with the voltage 
set by the speed control pot (VR1) 
applied to the 47^F capacitor via VR2 
and the NC contacts of RLA2.

Suppose that the train is initially 
travelling in the forward direction. If S3 
is now switched to the reverse position, 
RLA3 will release and pull pin 5 of IC4 
and pin 2 of IC5 low via its NC contacts. 
Thus, the output of IC5 goes high and 
transistor Q5 turns on and activates 
RLA2.

The 47gF capacitor on pin 10 of IC 1c 
now discharges via the inertia pot (VR2) 
and the NO contacts of RLA2 into the 
low output of IC la. IC3a is wired as a 
voltage comparator. When pin 8 of IClc 
falls below IC3a’s non-inverting input, 
pin 1 of IC3a switches high and clocks 

the low D input on IC4 through to the Q 
output.

The output of IC5 now goes low and 
Q5 turns off. At the same time, Q6 turns 
off and releases RLA1 which switches 
the track polarity. The train is then 
gradually brought up to speed in the new 
direction as the 47gF capacitor charges 
via the NC contacts of RLA2 and the 
inertia pot (VR2).

VR4 sets the throttle voltage at which 
the train reverses direction. It should be 
set so that the train is almost brought to 
a halt. Do not set the voltage on pin 3 of 
IC3a below that on pin 3 of IC la 
otherwise the train will never change 
direction.

Note that S2a (the local/remote) 
switch has been moved so that the inertia 
can be set by the pot on the main unit 
rather than having to wire a separate 
inertia control into the remote throttle.

B Wu,
Lindfield, NSW. U>OU
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Books & 
Literature

LINEAR
IC/OP AMP
HANDBOOK-2ND EDITION

Practical Acoustics
THE MASTER HANDBOOK OF 
ACOUSTICS: by F. Alton Everest. 
Published by TAB Books Inc. USA, 
1981. Soft covers, 130mm x 210mm, 352 
pages. Illustrated with line drawings, 
graphs, and photographs. ISBN 
0-8306-1296-3. Recommended 
Australian price $19.95.

This book is intended to cover the 
subject of acoustics ^Lcom the 
fundamentals of sound and/hearing to 
the practical problems involving control 
of acoustic characteristics — echo, 
reverberation, etc — in studios, listening 
rooms domestic environments, and how 
these may be measured, evaluated, and 
controlled.

The book contains 17 chapters, under 
the following headings (abbreviated): (1) 
Sound fundamentals; (2) Hearing; (3) 
The decibel; (4) Sound outdoors; (5) 
Comb filter effects; (6) Sound indoors; (7) 
Echoes; (8) Reverberation; (9) Noise, 
music and speech; (10) Absorption; (11) 
Diffusion; (12) Quiet studio ventilation; 
(13) Home listening room; (14) Building a 
studio; (15) Multitrack recording; (16) 
Control room; (17) Acoustical 
measurements. There is also an appendix 
of sound absorption coefficients.

From the above it can be seen that the 
book endeavours to cover a very wide 
range of acoustic theory and practice. 
Just how well it does it is another matter. 
While the book doubtless contains a lot 
of very valuable information, it is not 
always imparted in the most digestible 
form.

Chapter 3 on decibels is a case in 
point. The author becomes so bogged 
down in the mathematics that the whole 
purpose of the decibel scale is 
overlooked. In fact the beginner would 
be pardoned for believing that the scale’s 
sole purpose is to avoid working in 
awkwardly large figures. There appears 
to be no mention of the ear’s response 
being logarithmic, and he fails to make it 
sufficiently clear that the decibel is a 
ratio rather than an absolute value.

On the other hand, the chapters on 
studio design, control room design, air 
conditioning noise problems, and the 
various degrees of reverberation, 
absorption etc required, would seem to 

contain a lot of very useful practical 
data.

In short, it could be useful but it may 
be necessary to sift the wheat from the 
chaff.

Our copy from McGills Authorised 
Newsagency Pty Ltd, 187 Elizabeth St, 
Melbourne (P.G.W.).

rr F. ALTM FYBRKST 
_______________________

Component data

LINEAR IC/OP AMP HANDBOOK 
2nd Edition: by Joseph J. Carr. 
Published by TAB Books Inc. USA, 
1983. Soft Covers 130mm x 209mm, 356 
pages. Illustrated with circuits and 
graphs. ISBN 0-8306-1550-4. 
Recommended Australian price $25.00.

This book is in somewhat similar style 
to “IC Timer Handbook” by the same 
author, reviewed last month. Only the 
subject is changed from IC timers to IC 
op amps. And, in general, the Same 
assessment would apply; while the bulk 
of the book contains a wealth of practical 
circuits, covering just about every 
application one could think of, the first 
few chapters fall down rather badly.

It is in this section that the author 
attempts to explain some of the theory of 
op amps. It is not that he is lacking in his

Packed with exciting new circuit 
applications for every electronics purpose1

BY JOSEPH J. CARR

own understanding of the subject, on the 
contrary he understands it too well to 
make a good teacher. As before, he 
pushes the reader in at the deep end on 
the assumption that he can already swim 
— or at least dog-paddle!

For the student who is really 
unfamiliar with the subject — and it is 
assumed that this is the type of person 
who would be attracted to the book — 
this approach is more likely to frighten 
him off, with the fear that he could never 
understand it.

The book has 16 chapters and four 
appendices and their headings (abbrev.) 
are as follows. (1) Inverting followers; (2) 
Non-inverting followers; (3) Differential 
amplifiers; (4) Op amp problems; (5) Op 
amps in computation; (6) Op amp 
instrument design. (7) Active filters; (8) 
Regulated power supplies: (9) 
Miscellaneous circuit; (10) Unusual op 
amps; (11) Op amp measurements; (12) 
Useful circuits and applications; (13) 
Instrumentation amplifiers; (14) Isolation 
amplifiers; (15) Instrumentation 
applications; (16) Additional projects.

All of which adds up to a very 
impressive list and, putting aside the 
previous criticisms, the book does 
contain a lot of very useful information. 
Most of the circuits would have 
essentially practical applications, either 
as presented, or as the basis for further 
development.

Unfortunately, at the price quoted, 
this book does not represent nearly as 
good a value as the “IC Timer 
Handbook” by the same author.

Our copy came from Thomas Nelson 
Australia, 480 La Trobe St, Melbourne, 
3000 (P.G.W.)
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m TRONICS 1?85 
SUMMER SALE

. size Mail Order/Phone

Regards, and STAFF , savings
New Altronics

Import“5

U»
T<

TC The brilliant BIKOMP
VA USA is now available

। For a taw dollars m 10 - 19 20 +1 - 910 UP1 - 9i For a law dollarsFor a few dollars more than a digital speedo this 
superbly accurate computer provides every activity 
readout the anthuslaat cyclist Is ever likely to require $10 $9 $8

Superb full 60 
Key Computer 
Keyboard as 
used with 
Microbee 
Computer 
Brand New

DAINICHI WIDE 
RANGE 
25 Watt 

200mm (8"). This 
superbly smooth 

high power speaker 
comes from Dainichi, 
one of Japan's finest 

speaker manufacturers 
(they produce OEM 

Speakers for Pioneer).
Max. input power 

25W 8 OHM Z. 
Resonant fo. 60Hz.

C 2001 . .^$22^0-

$15 $12 »

| BICYCLE 
J COMPUTER

* Mlles or Kilometres
* Pacer Tone and 

Performance Monitor
* Dual Display
* Easy Removal for Security
♦ Fits to Bike in minutes

We've tested the lot
Well how does ME stack up? 
— in a word superb
Forget all about paying a 
premium for BASF or TDK — 
Altronics possitively 
guarantee our new ME 
Metallic is equal to the very 
best — and that goes for 
mechanical construction as 
well as picture quality!

* Instantaneous.Average & 
Peak Speed Readouts

* Measures Calories Used 
per Trip

* Measures Distance
♦ Clock.Stopwatch and 

journey time(whilst Mobile)

IMPORT SCOOP]
Quality Commonwealth 

Computer Fan 80MM - 240V

CAT F 1020
$12

4 
or More 

$11
Amazing Value

HIGH OUTPUT HIGH RESOLUTION

■ ■ ■ ICT
SUPER HIGH GRADE —

* Super quiet * Sealed sleeve bearings for long 
life * Sturdy die cast frame * Operating range - 
—10 deg C to + 70 C

E-180Æg
SUPER V

METALLIC IForget Altronics Famous 
: Jetservice Deliveryi Don't Forg 

Overnight
Phone Order Right Now for Delivery to your Door Tomorrow *

to ♦ Capital Cities and Suburbs—allow 24-48 hours additional for Country Centres
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UI

Runs forever without Batteries!
■ Solar Powered Desk Calculator

IMMNZMMHMRS This superb Calculator could easily pay tor itself

Amazing Low Cost 
Smoke/Fire Detector

0090^
$14.99

LU & » « f Ofll
UI 
o 
5.

UI

during a lifetime without buying a single battery. 
Our exciting new all Solar Desk Calculator was not due 
for release until Feb 1985. but. with a little pleading with 
the maker, here it is just in time for Xmas. * Runs equally 
well under office or home lighting as well as sunlight * 
All standard calculator functions including memory 
function etc A fantastic gift Idea for Mum or Dad.

Cat No.X 1060.........................
Why not treat yourself? Now Just $15

Never again need you or your child re tr^^r^ 
risk death or Injury thru house fire.
This Incredible low cost ceiling mount
detector senses particles of combustion .«O''
(smoke) at earliest stages of fire eg. *• 
smouldering * Deafening Alarm * -oOv 
Attractive ceiling Mounting type * Dead 
easy to fit—you only need a screw driver 
* Low cost 9V battery lasts approx.l year.

Don't let the low price fool you, this Is a 
Brilliantly designed dual chamber 
ionization detector.

Ui
Get Movie Theatre Stereo Sound 

from your Video Recorder
Connect your VHS or Beta Video to y°ur home 
Stereo System via. this superb Stereo Simulator

£ 

IU

cc 
o

*

VCR SOUND PROCESSO”

WHY 
PAY 

$295?
Our Price

87 Altronics Video
Sound Processor Cat No A 9916

&

FAMOUS VOYAGER

Now
*- $125

CAR COMPUTER
Cat.No D 1000

Monitor your fuel 
economy as you drive 
in MPG & or Metric. 
Better than a $700 plus 
unit optional in new 
cars. Many other 
features. All fitting 
hardware included.

O>

00

UR

Lets face it.the mono sound you get from your typical VCR is dull, 
colourless and boring. This is a crying shame, as these days, movie 
makers invariably add outstanding stereo sound and sound effects 
to the movies they produce. Next time you visit a modern movie 
theatre you will see (hear!) what we mean. Now a quite phenomenal 
enhancement to your VCR audio quality and impact realism can be 
achieved by feeding the Video sound O/P through your home HiFi 
system via. EA's simply brilliant VCR Sound Processor. Not only 
does it give simulatedsfereo but the inbuilt 5 stage graphic equaliser 
provides tonal depth for added realism and listening enjoyment.

Got an hour or two of spare time? Why not build the 
Kit Version.

K 5820 only $55.00
K 5821 Opt.Whistle Filter $19.95

o PRECISION ELECTRONIC FET 
MULTIMETER FOR LABORATORY 

OR WORKSHOP
*10 Meg. Ohm input * 12 Amp DC and AC Current Ranges * Centre 
Zero Pointer Adjust for + and - readings LED indicator* Transistor 
Tester Inbuilt * P—P calibrated scale.

UJ 
z 
o 
x s

«Î
UI ;i 
O

Brilliant FET Volt/Ohm 
Meter includes Centre 
Zero needle setting 
— allows + and - readings. 
Meter Scale fully 
calibrated for + and 
-readings.

DC VOLTS
Ranges
0-0.3. 12. 12. 30. 120. 300. 1200V 
0- * 0 15. 0.6. 6. 15. 60. 150, 600V 
at Centre O
AC VOLTS
Ranges
RMS 0-3. 12. 30. 120. 300. 1200V 
Peak-peak. 0-8 4. 33. 84. 330. 840. 
3300
DC CURRENT
Ranges
0-0.1 uA 0 3. 3. 30. 300mA. 12A
Potential Drop
300m V
AC CURRENT
Ranges
0-12A
DC RESISTANCE
Ranges

the one line. Ideal for cordless phones etc.

P 0990

P 0992

P 0994

P 0995

5 Metre extn.lead 

10 Metre extn lead 

20 Metre extn lead 

Phone Dble Adpt.

FEATURES: . instant fuel consumption In litres' 100km and mpci imost 
others have only one of the above) just switch from one to the other as 
you drive along. * Instant speed, time and other fuel data • visual and 
audible excess speed alarm

Now you can have your Telephone in the backyard or just 
on the other side of the lounge room with these nifty 
telephone leads Double Adaptor allow two phones into

A VHS/BETA Video Tape Repair Kit No need to throw out 
your damaged tapes—this nifty splicing kit can save you a 
fortune (if you've got small children this kit will save you 
several fortunes!!)

Just In! Home Telephone 
Extension Cords and Adaptors

$14.95 
$17.50 
$24.95 
$12.50 Double Adaptor

œ
Rx1 0-1K ohm (Centre 10) 
Rx10 0-10K ohm (Ctr.100 ohm 
Rx100 0-100K ohm (Ctr.lK ohm' 
Rx10K 0-10M ohm (C.100K ohm' 
RxtM 0-1000M ohm (C 10Mohm'

•¡¡PHONE YOUR

Q 1050 be quick $49
14 day Money Back 

Satisfaction Guarantee

! ORDER

aò®6 VideoTape RepairKit 
* „X

All accessories included for joining tape and refixing leader 
ends etc.

Fantastic Value $7.95A 9315

At Last!
Head Cleaners
That Really Do 

A 100% Job

Our exciting range of head 
cleaners are the best we've seen 
and more importantly they are 
gentle on your heads.
Why risk damaging your video 
or audio cassette player with 
inferior units.

è '

Audio Cassette
Type A 9200 

Were $5.95 Now $3.95
Beta Video

T ype A 9300
Were $17.50 Now $9

VHS Video
Type A 9310 

Were $17.50 Now $9
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DE-SOLDER BRAID

T1230

Ui
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HEATSINK COMPOUND

$5.50B 9999

$1.20

$7.50% ever

o

4.95 3.99

HALF 
PRICE

Heat conducting paste facilitates 
heat transfer from semi to 
Heatsink One tube good 
for up to 30 TO3 package 
semiconductors.

DATAFILE 
ELECTRONIC#

PROFESSIONAL QUALITY

SOLDER SUCKERS

THIS MONTH 
$5.00

4 or more $4.50 ea.

SUPER TYPE GLUE
New patented easy flow Dispenser 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' of uses

T30l0^

Whitworth — Steel Nuts and bolts 
(Roundhead) Zinc Plated

H 0800
NOW $1.50

CHLORIDE BEADS 200g
200 gram pack makes 
1 litre — a powerful 
fast etching solution.

Ul 
«

» 
s

H 1600...7.5g Pack
New trade pack

H 1610. ..150g Pack...........
SAVE UP TO 33%

$2

DIL SWITCHES
COLD PLATE SELF WIPING CONTACTS

From 80C
Near 1/2 Price

S3050
S 3060
S 3065

4 way
8 way

10 way

ea.
90C 
1.25 
1.50

25 Up 
80C 

1.00 
1.35

ULTRASONIC 
TRANSDUCERS

D=16mm H=12mm

Ultrasonic transmitter and receiver transducers 
operating at 40KHz ♦ or - 1Khz Perfect for 
security applications etc. i e alarm sensors, 
counting sensors, remote control sensors and 
many other uses
Sensitivity S 5115 TX 106db S 5110 RX 65db 
□ Isperson angle 20 deg Max Input voltage 20V 
RMS Impedance S 5115 500 Ohms S 110 30k 
Ohm Operating range up to 9M

S S 5110 Receiver $4.95 10 up S' 
» S 5115 Trans $4.95 10 up $

4.50

Not to be compared with Inferior 
Hobby types saves countless 

hours in fault finding and 
repair of complex pcb s 

SINGLE HANDED OPERATION 
SELF CLEANING PLUNGER 

LONG LIFE TEFLON TIP 
DOUBLE DIAPHRAGM, 

DUAL 0-RINC SEAL 
225mm x 20mm(d> 

50mm STROKE 
POWERFUL 

SUCTION

T1240. .only -$44t95
Tl24l,Replac tip. $1.95

Professional Nicad 
Rechargeable Batteries 

From 
$1.69..

VINYL BINDER
Holds 12 magazines, 
each on a spring out 
wire rod. Just the shot 
for each year's set of 
Electronics Australia, 
ETI or any of your 
favourite magazine.

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

used

PROFESSIONAL AUTOMATIC
WIRE STRIPPER

Automatically adjusts to insulation/wire diameter.
This absolutely brilliant stripper is the finest we ve

S5020
S 5022

10+
"AA" Penlight 1.95 1.69
"C" Size 
1.65 AH import® i ~ a« M C

LOOK
Hardware Prices from 

less than 1 cent per piece
RUBBER FEET

H 0913 STD 13mm $6
H 0942 Stickon 12mm $8
H 0952 Stickon 20mm $9

Rubber Grommets
Chassis Hole 9.5mm
Cable Size 5-7mm

H 1450.... 60c

Packs 100

Nylon Cable Clamps
Cat. No. Pack Size Price

H 1480 6 6mm .55
H 1481 100 6mm 5.00
H 1485 6 9mm .60
H 1486 100 9mm 6.00

T 1520
-$9r50--

FERRIC

J

Cordgrip 
Clamps

Packs 100
H 1476 Cables to 9mm

$9
H 1471 Cables to6.3mm

$8

Quality 
Plated Screws 

at less than Wholesale Prices

Nickel Plated Brass
Spacers Packs 100

TAPPED 4BA H 1002
Length Pack Qty Price 

$4.509mm 500
H 1380 Length 9mm $8 H 1007 12mm 500 $4.50
H 1384 Length 12mm $10 H 1011 25mm 500 $6.00
H 1388 Length 25mm $15 H 1022 Hex Nut 500 $5.00

UNTAPPED 4BA or 
1/8" Clearance

H 1032 S/Proof Washer 500

BA Bolts Cheesehead Steel,Nuts

$6.00

Brass
H 1359 Langth 6mm $7 H 1050 4BA/12mm 25 50«
H 1365 Length 9mm $8 H 1060 6BA/12mm 25 50«
H 1374 Length 12mm $9 H 1070 Nuts 4BA 25 90«
H 1376 Length 25mm $12 H 1080 Nuts 6BA 25 90«

- ALTRONICS TOLL FREE 008 • 999 • 007
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Pro Grade Hook Up Wire 
All on 100M Reels

Tinned>U,y 

13/.012

$5

FIGURE "8" CABLE
For Speaker Wiring, Security Systems, PA 
Systems, Low Voltage Wiring etc. All 
include polarity trace.

W 0211 W0214

i

PRICE SENSATION
Wire and Cable Sellout!!! **n«'M0,ne R°1"'1 '

SHIELDED AUDIO CABLES
Supplied on 100m reels (not Hanks).Eminently Suitable for microphone cables, 

chasis wiring, building wiring.

Buy Eight Reels 
For Only 
$30

W 0250 Red W 0251 Black

Ui
W 0219

4 CORE

$49
TWIN CORE

$29
SINGLE CORE

$18

W0201 2X 14/.19 
100M $g

W 0205 2X 19/ 193
Black Trace Bana 

20°M $25

W 0216
TWIN CORE

Fig "8"

$29Medium Duty
Tinned

FUZES 3AG

FUSES M205 20 X 5mm

VELOSTAT 100 plus .10
.08Mixed 500

RELAY

S 4074

MINI PCB RELAY H/D

100+ $2.75
$2.25

' (H)

AMP

2^ Duty

$10

Great For Strobe 
Light Projects 

S 4050 S2.95
Now $2.00

12 V DC Bobbin 3 
Contact Rating

S 4066 SPDT
10 Up

1 - 9
10 - 99

"Save up to 60% 
on these prices"

Non-Static sheeting for storing CMOS 
IC's, LSI's etc. 1000 times better than 
aluminium foil. Will store up to 150 IC's on 
one 225 x 150mm sheet.

H 0500 ..................... $2.00

PRIME SPEC S.G.S.
1 - 9 10 - 24 25 - 99

W 0252 Brown W 0253 Orange
W 0254 Yellow W 0255 Green W 0256

Blue W0257 White

14/.20

$8
W 0260 Red W 0261 Black
W 0268 White W 0265 Blue

Buy Four Reels 
For Only 
$28

TV Feeder 300 Ohm
W 0220 Flat Ribbon $15

Buy Four Reels 
For Only 
$30

W 0270 Red W 0272 Black
W 0274 Green W 0276 Brown 
W 0278 Blue

^%H/Duty Bu^ Two Reels

$15
W 0280 Brown W 0282 Blue

PHOTOGRAPHIC 
XENON 
TUBE

2N3055S 
SLASHED 21174

COAXIAL
W 0222 TV 75 Ohm STD $25
W 0224 TV 75 Ohm Low Loss $35
W0226 RG58AU 52 Ohm $29

W 0200 2X 14/.14 
100m $g

W 0204 2X 19/. 193
Red Trace Band 

200M $25 & O o

S 5940
S 5942
S 5944
S 5946
S 5948

S 5910
S 5912
S 5914
S 5916
S 5918

100MA 
150MA 
250MA
500MA 
800MA

250MA
500MA 

1A
2A 
5A

S 5950
S 5952
S 5954
S 5956
S 5958

1A
1.5A

2A
3A
5A

.20 

.15

MINI PCB RELAYS
Low Profile 14H x 20W x 12D

1 2 V DC Bobbin
1 AMP Contact Rating

S 4060 SPDT $2.00
Now $1.80 10+$1.50

S4061 DPDT $2.50

Now $2.00 10+$1.70

95$ 90$ 80$ 70$ 
•IPHONE YOUR ORDER

" 20 crOM $6200m $30 n-" ------—

1 - 9 
10-99 

100 plus 
Mixed 500 

S 5960 
S 5962 
S 5964 
S 5966 
S 5968 
S 5970

.20 

.15 

.10 

.08
7.5A 
10A 
15A 
20A 
25A 
30A

IDC 
COMPUTER CABLE

W0610 10 wire .99 .89
W0616 16 wire 1.59 1.39
W 0626 26 wire 2.59 2.29
W0634 34 wire 2.99 2.69
W 0650 50 wire 5.99 4.99

HEAVY DUTY

12V coil 10 AMP DPDT contacts
OEM Quality. Heavy Duty Relay. Ideal for 
power supply and control circuit switch. 
Socket allows easy chassis mounting and 
quick cable connection to screw 
terminals.

SCREW TERMINAL
OCTAL SOCKET TO SUIT
S4075 $3.95 10 up $3.50

- ALTRONICS TOLL FREE 008 • 999 • 0071 •
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S1010 SPDT $1.00
S 1025 SPDT Centre off 1.10
S 1020 DPDT 1.10

S 3021$1.00 
.90 

1.30 
1.10

Self Centering Type
Resistance 5K ohm suit ETi oroject for microDee 
proportional Analogue joystick Dec 1983

MINI TOGGLE SWITCHES
OEM QUALITY 250V 2 AMP RATED 

6mm mounting hole 
\\ 12mm x 12.7mm x 20mm (D)

Reliable 125V/3 AMP Rating

tv».

S5042
Only 53^^ NOW $32.50

H 0440

gititi

26 pin
34 pin
50 pin

3.95
5.90
6.90

2.00
3.40
3.50

2.50
3.90
4.00

WEATHERPROOF SIREN HORN
12V DC operated 
— Deafening Siren 
Wail. Super handy 
for audio signalling, 
secruity systems 
etc. Current 
drain 500MA 
approx. 
Completely 
weatherproof. 
Attractive off- 
white PVC finish.

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

S 5066 $4.95 NOW
Dual Function Type
Pulsed or Continuous output 
S 5070 $5.95 NOW

MINI BUZZER 1.5-5V DC
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.

Now

16 WAY PARTS DRAWER SET

S 5058 . . _$T975tr NOW $15.00 ea.
STREWTH!

COMPONENT JOYSTICKS
Standard type 
(non-centering)
• Resistance 100K ohm
• Lever movement 60°
• Metallic knob
• For TV games. RC units
• Life 300,000 cycles

K9680

S 1030 DPDT Centre off 1.50
STANDARD TOGGLE

10 Up 
.90 
.90 
.99

1.20

OC 
O

Micro Switch Bargains 
250V 3A

Single Pole c/over Contacts

Push Button Type

S 3255 $2.00
10 Up $1.70

S 3250 $1.25 
10 Up 95$

Insulation 
Displacement Connectors 

PCB Male Headers 
with Lock Levers

90 Degree Type
P 0926 26 pin 3.95 2.50 2.00
P 0926 34 pin 4.95 3.20 2.95
P 0932 50 pin 6.50 3.90 3.40
Straight Type
P0939 26 pin 3.95 2.50 2.00
P 0941 34 pin 4.95 3.20 2.95
P 0945 50 pin 6.50 3.90 3.40

Cable Mounting Socket 
(Female)

P 0952
P 0954
P 0958

P 0917
P 0918
P0920
P 0921

IDC DIL 
PLUG HEADERS 

Now 

1.10 
1.50 
2.10 
2.95

Were
14 pin 1.50
16 pin
24 pin
40 pin

1.80
2.50
3.50

SEALED PCB MOUNT 
ROTARY SWITCHES 

Why Pay Over $3 ?

S 1040 SPST 
10 up

S1050 DPDT
10 up

HEAVY DUTY TOGGLE 
DPDT CENTRE OFF 

125V/10A (250V AC/5A) 

Ideal for car antenna switch, 
automotive and marine 
electrical use.

$1.95

Value

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.
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1 Pole

A real plus feature is the ability to set the 
number of stops to suit your own distinct 
requirements, e.g. A 1 pole 9 position is 
easily implemented using our S 3021

................................................ 2 Pole 
pole 2 position to 2 pole 6 position 

.................................................3 Pole 
pole 2 position to 3 pole 4 position 

................................................4 Pole 
pole 2 position to 4 pole 3 position

Configure from 1 pole 2 position through to 
1 pole 1 2 position

1 - 9 $2.00 
10-24 $1.80 
25-! 
100

ALARM
CONTROL MODULE

The AC-811 is a low cost profes
sional burglary protection sys
tem which detects the presence 
pf an intruder who breaks into 
your home office or business 
The system also allows connect
ion of emergency 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/0 CONTACTS 

ideal for homes, 
offices, factories, 

shops, caravans, any

S 3022
From 2

S 3025
From 3

S 3024
From 4

See through acrylic parts drawer. Slide-in ident. 
card fronted drawers. Ident. cards supplied.

VALUE PLUS!

. $LZt5O.Now.$15.00

area requiring 
protection.

ALTRONICS TOLL FREE 008 • 999 • 007,



ECONOMY RACK CABINET

Q 1015

LEDS e» $9.90

Limited Stocks at This Price

100 MA

BATHURSTSOUTH CROYDEN

512404 250 034 Cry»t«l TV
>1 2681

728 272
824 346

008 999 007 724321els
CITY 411604

602 3499
341248662 3506

35 3227(Centronics
347 1122

722015Soiex
557 3971

Radio Despatch 211 0191BOX HILL SOUTH
81 3491

ALICE SPRINGS

52354752 1713 Gerard & Goodman 223222

52 2967Electronics 2753188Wholesale
SLACKS CREEK

296 3531 LEWISHAM2088808

Electronics3710879 MATTRAVILLE
297 2033

269 4744

force Eiectron.c»381 2824

Purchasing from Altronics Resellers

:toria TASMANIA

JMSWQUEENSLAND

NT
SA

TOLL 
FREE

Z 0160
Z 0162
Z 0164
Z 1072

.49

.22

.25

.25

.55

.20

.22

.20

.22

.25

34 2233
31 6533

267 IMS
264 6666

80 4654
54 8334
47 5172

212 2672 
2123111

.25 
10

Hoban 
Launceston

Ascom 
Electronics

Electronics 
REYNELLA

5 ranges
4 ranges
3 ranges

to 
to

DEE WHY 
David Ryall
Electronics

HURSTVILLE

COUNTRY 
MT.GAMBIER 
South Esst
Electronics 

PT.LINCOLN 
West Coast

Elect Supplies

Wholesalers
PROSPECT

SUBURBAN
BRIGHTON
Brighton
Electronics

Led 
Led 
Led 
Led

Led 
Led 
Led 
Led

Electronics 
TOOWONG 
ECO Technics

1000V
1000V 

to .5A

Electronics
COUNTRY 
ALBURY

DARWIN
Ventronics

3mm
3mm
3mm
5mm

Red 
Green 
Y ellow 
Red

DC Volts 
AC Volts 
DC Current 
Resistance

Services 
BUNDABERG 
PM Electronics 
GLADSTONE 
Parley Electronics 
NAMBOUR 
Nambour
Electronics 

PALM BEACH 
The Electronic
Centre

Rectangular Red 
Rectangular Green 
Rectangular Yellow 
Infra Red CQY89A

CITY
Force Electronic 
Protronics

CITY
Electronic 
Components

Scientronics

COUNTRY 
ALBANY
BP Electronics 
ESPERANCE

Electronics
SALISBURY

Communications288 3107
CHELTENHAM

CITY
David Reid 

Electronics

ROCKHAMPTON
Purle- Electronics 21058
TOOWOOMBA
Hunts Electronics 329677
TOWNSVILLE

CHRISTIES BEACH
Force Eiectromcs382 3366 
KESWICK

COUNTRY 
caiRns
Thompson Instrument

WYALKATCHEM 
D & J Pease 81 1132

CITY
D A i Agencies 34 7877 
GEORGE HARVEY

ALTRONICS
105 STIRLING ST. PERTH — FOR I. 'TANT SERVICE

Electronics 84 2866
FOOTSCRAY
Acron Electronics689 1911

Altronics R«Mll«rs wanted in all States of Australia 
fine WA) Phone Steve Wroblewski 09 3817233 for 
Details. OEM's for bulk rates Ph 09 3817233 for 
super competitive rates

WINOANG
666 4000 Madjenk

Electronics
WINDSOR

Electronics 723 3860
COUNTRY
BENDIGO
K C Johnson 41 1411
MILDURA
Electronic and
Digital Services 23 3380

MOREWELL
Morewell
Electronics 34 6133

SHEPPARTON
GV Electronics 21 8866

Electronics 550 2386

DONCASTER
Clipstone

CITY 
Deisound P/L 2296155
SUBURBAN
FORTITUDE VALLEY
McGraths 
Electronics 832 3944 SUBURBAN

CARLINGFORD
Jaycar 745 3077

Webb»Eiectron.ca254066 M 4 £ Electron.« 
Communication» 77 5935ápHONE YOUR ORDER

Communication»? 1 3344 
GERALDTON
K B Electronics

& Manne 21 2176
KALGOORLIE
Todays Electronics21 2777
MANDURAH

Electronics 
All Electronic
Component» 

MaGraths
Electronics 

SUBURBAN 
BENTLEIGH
Ab»oiuie 
Electronics

A00 UP
6$c

.45

.19

.22

.22

.52

Stock U¡
ave

a Bundle

9

EGAD!! DIODES SLASHED 
DIODES SLASHED

Popular D Range 
Computer 

Connectors all
MASSIVE 
SAVINGS

Be
very Quick 

This Month Only
P 0880
P 08 8 1
P 088 2
P 088 3

P 0885
P 0890
P 089 1
P 089 2
P 089 3

P 0895
P 0900
P 090 1
P 0902
P 0903

P 0905

DB 9
DB 9
DB
DB

DB

9
9

9
DBl 5
DBl 5
DBl 5
DBl 5

DB15
DB25
DB25
DB25
DB25

DB25

Male 9 Pin 
Female 9 Pin 
Male PCB Mnt 
Female PCB
Mount 

Backshell Cvr 
Male 1 5 Pin 
Female 1 5 Pin 
Male PCB Mnt 
Female PCB
Mount 

Backshell Cvr 
Male 2 5 Pin 
Female 25 Pin 
Male PCB Mnt 
Female PCB
Mount 

Backshell Cvr

2.50
2.95
3.25
3.95

1.25
1.50
1.60
2.00

C 061°
A0

690

g0^

Z 0101
Z 0105
Z 0109
Z 0112
Z 0115
Z 0118
Z 0120

1N914/1N4148 Diode 05 .04 03
1N4002 100V 1 Amp " " ‘
1N4004 400V 1 Amp
1N4007 1000 1 Amp 
1N5404 400V 3 Amp 
1N5408 1000V 3 Amp 
R250 A 400V 6 Amp

.06 .05 .04 

.07 .06 .05 

.08 .07 .06 

.15 .12 .11 

.16 .13 .12 

.60 .50 .45

Technician's 
Multimeters 1OK 

Ohm/Volt

1.80
7.95
3.50
3.95
4.95

2.00
4.50
4.95
4.50
5.50

2.00

.90 
1.50 
1.75 
2.00 
2.50

1.00
2.25
2.50
2.25
2.75

1.00

* Solid steel construction 
* Black anodised front panel 

* 3 unit (132mm)
* Conforms to 

International Standards 
* Ventilated top and 

side panels

H 0400 ONLY 
_$4WJCF 

$40

Z 0140 
Z 0141
Z 0143
Z 0150
Z 0151
Z 0152
Z 0154 
Z 0159

Led 5mm Green 
Led 5mm Yellow 
Led 5mm Orange 
Led 5mm Flashing

FRL4403

.10 

.18 

.20

.10 

.18 

.20 

.22

«a

Robust 
Meter 

Movement

NOW 
JUST 
HALF 
PRICE

Granges 100 Ohm to 10K centre scale

Positively 1st Class For 
the Field Tech or 
Bench Enthusiast

Please note that dealers have additional costs such as freight etc. 
and |n most cases dealer prices will be somewhat higher tnan 
offered here. Dealer prices will, however, represent a considerable 
saving on our competitors prices

(09) 328 1599 pertm metro area*
AFTER HOURS RECORDED SERVICE

All Mail Order« BOX 8280 Stirling St Perth WA 6000

PACKING AND DELIVERY CHARGES
$3 00 Delivery Australia Wide - We process your order the 
day received and despatch via Australia Post Allow approx 7 days 
from day you post order to when you reeive goods Weight limited 
lOkgs
S5.00 Overnight Jetservice ■ we process your order the day 
received and despatch via overnight Jetservice Courier for delivery 
next day Country areas please allow additional 24-48 hours Weiaht 
limit 3kgs

$10.00 Heavy Heavy Service - an orders of lOkgs or more 
must travel express Road ■ Please allow 7 days »or delivery
Insurance - As with virtually every other Australian supplier we 
send goods at consignees risk Should you require comprehensive 
nsu rance cover agamst loss or damage please add 1% to order value 
minimum charge $1) When phone ordering please request 
Insurane

T oil Free Phone Order - Bankcard Holderscan phone order ton 
free up to 6pm Eastern Standard Time Remember with our 
Overnight Jetservice we deliver next day

Shop 31 4421
BROKEN HILL

COFFS HARBOUR
Cott» Habour 
Electronics

GOSFORD 
Tomorrows
Electronics 

KURRI KURRI 
Kurn Electronic» 
NEWCASTLE 
D G E System» 
George Brown &
Company 

NOWRA
Vimcom
Electronics 

ORANGE 
MW Electronics 
PENRITH

4803

52 5684

24 7246

37 2141

69 1625

69 6399

21 4011

626 491

Acorn Electronics21 2409 
PORT MACQUARIE
Mau o’ EtectrOn.cs83 7440 
RAYMOND TERRACE
Aiback Eiectron.cs8 7 3419

982 7500 RICHMOND
Vector Eiectronics78 4277

570 7000 TAMWORTH
Landlink
Communicalions65 4622

569 9770 TOUKLEY

ALTRONICS TOLL FREE 008 • 999 • 007, •
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“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.

January 1935

Report from USA: Mr A. Scott, chief 
engineer for Stromberg-Carlson, 
returned from an overseas tour and 
reported on developments in the USA.

“Plenty of experiment is going on at 
present with the ultra-short waves, or 
wavelengths from five to seven metres.

“There are several reasons for this. 
One of the biggest is television, which, it 
is generally accepted, is likely to come on 
the short waves.

“Television,” said Mr Scott, “is 
proceeding mainly along cathode-ray 
lines, and I saw some very good stuff 
being put over. It is not yet ready for 
release on a big scale, however, and with 
some engineers talking about 600 lines 
per inch pictures it looks as though there 
is a long way to go before it will be.

Automatic distress signal: The first 
vessel in Australia to be fitted with an 
automatic distress signal wireless 
transmitter is the steamer Birchgrove 
Park, a small vessel trading between 
Sydney and Newcastle and the South 
Coast of New South Wales.

Only three years have elapsed since 
this type of wireless equipment was 
invented and developed by Amalga
mated Wireless for the purpose of 
meeting the needs of small ships.

Amalgamated Wireless had to keep in 
mind the developing of a wireless set that 
would be rugged, dependable, and 
efficient, but occupy very little space, 
and also send out a call for help without 
necessarily having on board anyone who 
knew the slightest thing about the Morse 
telegraph code.

Associated with a very robust spark 
transmitter, the automatic sending 
mechanism takes the shape substantially 
of two discs, on the peripheries of which 
are fixed small raised pieces of metal in 
the proper order of dots and dashes, so 
that when the disc rotates and the 

transmitter has the power switched on, a 
succession of dots and dashes are 
radiated as well as can be done by the 
most expert operator.

Don’t laugh; this was serious: Surely one 
of the snappiest ideas ever put forth in 
the Sydney radio trade must be the 
special self-baking intermediates for the 
new Kriesler models, a patent for which 
has been secured by Mr Ray Weingott, 
of that firm.

Difficulty has been experienced 
through the effects of humidity on 
intermediate transformers and so in the 
new Kriesler intermediates there is a 
miniature radiator built inside the can. A 
nichrome winding on an asbestos former 
is placed in the can and is heated from a 
special winding on the power 
transformer.

Possibly in later models it will be 
found possible to utilise the resistance of 
the nichrome windings to act as bias 
resistors in the circuit.

January 1960
Flight recorder: A new British device 
called a flight and crash recorder was 
described by its inventor, Kenneth 
Dobson, in a recent BBC broadcast. 
During a flight the device records all 
important facts, such as instrument 
readings, engine performance and all the 
stresses and strains on wings and landing 
gear.

Should there be a crash, it will give the 
investigators something to work on; if 
the flight is perfectly normal, it will 
provide maintenance engineers with a 
record of the plane’s performance that 
may result in not having to replace parts 
as often as at present.

In the event of a crash, Mr Dobson 
said, 99 times out of a 100 it should be 
possible to recover the record, which 
would show everything that had 
happened in the aircraft.

Flying TV station: A Dutch firm is 
preparing to transmit television 
programs from the air. Its transmitter 
will operate from a plane circling 
Holland and West Germany.

The transmission is expected to reach 
Britain, though few receivers would be 
able to reproduce the pictures because of 
the difference between British and 
Continental standards.

A spokesman of the firm formed to 
operate the service said in Amsterdam 
transmission probably would start early 
in I960.

The plane would circle at a height of 
about 26,000ft, transmitting telerecorded 
programs.

Pushbutton telephone: Designed on the 
basis of many months of “human factor” 
study, a pushbutton type phone is said to 
give greater accuracy in dialling than the 
conventional method. This and other 
advances are made feasible by various 
electronic developments, including the 
transistor. Authorities say it is only a 
matter of time — and money — before 
subscribers will have available 
loudspeaker telephones, “television” 
systems, automatic transcription from 
teletype to words, and “personal” 
phones. These latter will be styled and 
worn like a wrist-watch and will operate 
into the wired system without the need 
for connecting leads. The pushbutton 
phone has been developed by Bell 
Laboratories.

Pedal plane: Britain is planning to build a 
man-powered plane. It will be powered 
by a propeller driven by a chain from 
pedals operated by the pilot. Some of 
Britain’s leading aeronautical engineers 
are among a group to meet in London to 
raise the £ 10,000 needed for the project.

Most of the information needed to 
start work is already at hand, according 
to the chief engineer of British European 
Airways, Mr B. S. Shenstone. However, 
the project would not begin until the 
money has been found.

Britain’s attempt was likely to be a 
fixed-wind aircraft with a propeller, 
which would be rotated by one or more 
men using bicycle pedals.

One of the main difficulties was to 
make the fame light enough for a man to 
lift. This would be overcome by using 
wood.

Engineers say drive would be by a 
flexible bicycle chain, allowing a direct 
drive from pedals to propeller shaft.
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”□ The Serviceman IfL
>00-..........................- . — at

Not so elementary, my 
dear Watson!
In all the best detective stories, from Sherlock Holmes to the pre
sent day, it is customary to tidy up all the loose ends with the un
masking of the villain in the last few paragraphs — the “apples bit” 
as one of my colleagues calls it (from “she’s apples, mate”). In real 
life, unfortunately, not all crimes — or TV problems — can be as 
successfully concluded.

The story I am about to relate is a 
typical example. While the various 
technical villains were eventually 
unmasked and the situation brought to a 
technically satisfactory solution, there 
were a number of questions left 
unanswered. So don’t expect too much 
of the “apples bit”.

The set involved was a Kriesler 660/3, 
one of the deluxe Kriesler colour TV sets 
in a beautiful double ended console 
cabinet; a most impressive piece of 
furniture in its own right. In fact, this is 
an important aspect of the story because 
it was a major factor in justifying the 
amount of work the owner, and 
particularly his wife, were prepared to 
authorise.

At a more technical level the chassis is 
our old friend the 59-1; a very popular 
one in its day and, in spite of its age, still 
able to hold its own alongside most 
modern sets. Properly adjusted it can 
produce a most impressive picture. The 
particular set was one I had known and 
serviced since new, mainly for quite 
minor problems.

At least, that was the situation until 
about four years ago when the owner 
moved to the other side of the city, well 
out of my territory, and rather too far for 
me to travel on a routine basis. So I more 
or less lost touch with the family, apart 
from an odd report from other customers 
who knew them.

Then one day the owner was on the 
phone with a real tale of woe. The basis 
of his call was to enquire whether 1 
would have a look at the set and, 
appreciating the distance involved, he 
was quite prepared to bring it to me. On 
that basis 1 readily agreed but I was 
naturally curious as to why he should go 
to all that trouble when there were 

almost certainly plenty of service 
organisations in his area just as able to 
help him.

It was then that the tale of woe 
emerged; most of it right there on the 
phone, and some of it later when I began 
asking questions. But, pieced together, it 
went something like this. The failure was 
quite sudden. The set had been 
performing normally when, as the owner 
put it, “.. . it suddenly stopped with a 
loud bang.”

Not expecting that it would be 
anything more than a routine repair job 
he called in a local serviceman. The 
serviceman called at the home and spent 
some time working on the set, but 
without, apparently, making any real 
progress. Eventually he decided that it 
was a job for the workshop and took the 
set away.

He kept the set for about two months, 
then returned it with the pronouncement 
that it could not be repaired. He went on 
to explain that the line output 
transformer had failed, that he had 
bought and fitted a new one, but that 
“voltages were excessive” and that the 
set was a write-off. The “voltages were 
excessive” bit seemed to be a rather 
strange remark, even to the owner, and it 
meant no more to me than it did to him. 
(I did find out what it meant later.)

But the family’s affection for the set 
wouldn’t allow them to accept that 
verdict, at least without a second 
opinion. They valued the set highly, both 
as a source of entertainment and as an 
important part of their lounge room 
decor. They weren’t going to give up 
without a fight. Which, of course, was 
where I came in.

Thus it was that the owner duly 
appeared, in a borrowed utility, with the 

set having been manhandled on board by 
himself and a neighbour. Together we 
manhandled it off and into the 
workshop. To be honest, I had some 
misgivings about the job. In fact, I had 
warned the owner that it might, in truth, 
be a write-off and that any undertaking 
to tackle the job would be subject to 
preliminary examination, and at his risk.

While he was still there I pulled the 
back off the cabinet and took a quick 
look. What I saw didn’t reassure me. The 
deflection board, particularly around the 
line section, was a mess; whoever had 
been working on it would have qualified 
for the striped apron award of the year.

1 plugged the set in and switched it on, 
keeping my finger on the switch. The 
power supply immediately hiccuped and 
I switched off. Next 1 slid the yoke back 
along the neck of the picture tube and 
examined the glass. If my predecessor 
had been mucking about with vital parts 
in the line output stage, particularly 
involving C747 or 746, it was quite 
possible that the picture tube might have 
been punctured by excessive EHT.

In fact I could find no such evidence, 
which was a relief, but this was no 
guarantee that the tube might not be 
faulty in some other way, and I pointed 
this out to the owner. So I thought about 
it for a while, and we talked it over, and I 
finally agreed to have a go at it — but 
with certain provisos.

As I put it to him, “You’re obviously 
going to be up for quite a lot of money. 
You might be looking at a couple of 
hundred dollars. And that’s assuming 
that the picture tube is OK. If it isn’t, 
well, it might be hard to justify the cost.”

He didn’t hesitate long. “Well, my wife 
really wants the set fixed, its her pride 
and joy, and 1 like it too. It’s gone well 
over all these years and if you think you 
can fix it within that figure, go ahead.” 
And so it was agreed.

Technically, the first question was 
why was the power supply hiccuping. It 
could be an overload anywhere in the 
set, particularly on the butchered line 
board, or it could even be in the power
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Faulty circuit section of the butchered Kriesler 660/3 colour TV set.

supply itself. The last possibility was 
easily checked; I had a spare power 
supply board on hand and it was a simple 
matter to substitute it.

The result was quite conclusive; the 
known good board hiccuped just as did 
the old one, which fairly definitely 
cleared the latter. However I did take the 
opportunity to check the main supply 
rail voltage from both boards. This is 
normally 155V and is most easily 
checked at plug and socket 703 on the 
deflection board. In fact it was around 
90V on the original board and slightly 
less again on the replacement board.

I refitted the original board and began 
looking for the likely cause of the 
overload. One of the first checks was to 
disconnect the tripler, but this proved 
negative. Progressive disconnection of 
other sections followed and it didn’t take 
long to track it down. It was TR746, one 
of a pair of BUI08 transistors (BU208 on 
the circuit) connected in parallel as the 
line output stage. It was short circuit.

This cured the hiccuping and the set 
showed signs of life. We had sound and 
something on the screen, the 

“something” being a not too sharply 
focused white line, roughly in the centre 
of the screen, and about half the screen 
wide. So we had no frame deflection and 
only a limited line deflection. On the 
other hand, the tube was at least 
working, apparently on all three guns, 
even though there appeared to be a focus 
problem.

I checked the HT rail again and found 
that it was now up to about 130V, a lot 
better than before but still not right. I 
surmised that there was still an excessive 
load of some kind, though not severe 
enough to shut down the power supply. 
As a matter of course I tried adjusting 
the preset control in the power supply, 
RI86, a 4.7kO pot. Although there was 
plenty of adjustment available, it had no 
effect.

But the real puzzle was still to come. 
The next most vital rail in the system is a 
25V rail derived from a tapping on the 
line output transformer via a couple of 
diodes (D776, D777) and a filter network 
consisting, primarily, of two 680/xF 
electrolytics (C780, C781). There is also a 
1.5A fuse (Fl80) and this provides a 

convenient voltage check point.
I wouldn’t have been surprised if this 

voltage had been down also, but I wasn’t 
prepared for it to be higher; and not just 
a little higher, but reading close to 70V! 
Where it was coming from I had no idea 
but, more importantly, I shuddered to 
think what it might be doing to various 
components connected to it.

I switched the set off and had a long 
hard think about the situation. A major 
problem was how to keep the set running 
for long enough to track down the cause, 
without risking further damage to 
voltage sensitive components. And it 
would help if the symptoms so far could 
provide some clue as to the possible 
cause.

So what did I have? There was frame 
collapse, insufficient line scan, the main 
rail some 25 volts low, and the 25V rail 
about 45 volts high. I had already 
examined both sides of the deflection 
board, looking for dry joints, solder blobs 
or slivers, and burnt or otherwise 
obviously damaged components. And, 
while the board was in a mess, and some 
of the soldering associated with replaced
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Serviceman
components left much to be desired, I 
could find nothing actually wrong.

One possible clue involved the line 
output transformer and a comment by 
the owner who had been looking over 
the serviceman’s shoulder — literally — 
when he checked the set in his home. A 
possible fault with these sets involves the 
main EHT lead which is about 75mm 
long and carries around 9kV. It runs to a 
small sub-board which carries a coupling 
network to the tripler (R759, R760, and 
D760).

In some sets this lead has been left too 
long, so that it droops towards the board 
and nearby components. As the set ages 
the lead insulation deteriorates, cracks, 
and allows a flashover to the nearest 
component. In this case it appeared that 
R729, a 4.7kQ resistor which takes a 
reference pulse from the line transformer 
and feeds it to the line control unit, may 
have been the victim.

The original resistor was still on the 
board and was fairly well blackened. 
Strangely enough, the previous 
serviceman had drawn the owner’s 
attention to the resistor’s condition and 
expressed the opinion that it was the 
cause of all the trouble. Yet he had not 
bothered to change it! In fact it checked 
out OK, but I changed it anyway, just to 
be sure.

Another symptom involved a 100/xF, 
25V electrolytic, C784. This is part of a 
decoupling network off the 25V rail 
which supplies the convergence board 
via plug and socket 705, pin 5. This had 
been replaced and, quite obviously, the 
previous one had exploded, because 
there were still scraps of aluminium foil 
and insulating material scattered around 
the component side of the board when I 
checked it. I imagine this was the “bang” 
the owner had heard when the set failed.

Considering the voltage now on the 
25V rail it was little wonder that this 
capacitor had failed; the real wonder was 
that it was the only one, several other 
similarly rated electrolytics being in a 
similarly vulnerable position. I checked 
the replaced C784 and it appeared to be 
OK. Its near neighbour, C783, a 470gF 
electrolytic was also checked and found 
to have virtually no capacitance, so 1 
replaced it.

One of the main 25V rail filter 
capacitors, C781 already mentioned, had 
been replaced. I checked both and found 
that the replacement was OK but that 
the original had little capacitance and 
had to be replaced.

But none of these observations or 
repairs had any significant effect on the 
gross overvoltage on the 25V rail, nor 
did they provide any inspiration as to the 
best means to track down the fault 

without doing more damage. After some 
thought I decided to disconnect the 
frame circuit from the 25V rail by 
removing R785, a 22(1 resistor.

1'his was, to some extent, a shot in the 
dark. I reasoned that, since the frame 
circuit was obviously faulty, there was a 
chance that it was the source of the 
rogue voltage. On the other hand, if it 
wasn’t, it was still very vulnerable to 
damage from the excessive voltage. With 
it disconnected I could take a little more 
time to make tests, with at least a 
reduced risk of further damage.

In fact, disconnecting the frame circuit 
had little effect on the rogue voltage, 
except to raise it slightly due to the 
reduced load. But at least I knew it was 
not coming from that part of the circuit. 
(1 had also disconnected the negative rail 
to the frame circuit, — 20Va, at R791.)

The next step was to go over the 25V 
rail system in detail and check as many 
components as possible without turning 
the set on. this part of the circuit is quite 
complex because, while at first glance it 
looks like a simple rectifier/filter system 
operating off a line transformer winding 
to provide the 25V rail, it is really much 
more complex than that.

The service manual refers to this part 
of the circuit as the east-west modulator. 
The main part of the line output stage 
provides only about 90% of the 
horizontal drive, the remaining 10% 
being derived from the east-west 
modulator which, in the process, 
provides pincushion and other 
corrections. The circuit is quite complex 
and I wouldn’t attempt to explain it even 
if I understood it in detail, which I don’t.

Suffice it to say that the vital signals 
for this function are derived from the 
junction of D776 and D777, the latter 
providing the final rectification for the 
25V rail, which is filtered by C780/781. 
From the junction of the diodes modified 
line energy is fed into the deflection 
system via inductor L776, together with 
a 3.3/zF capacitor (C759), capacitors 
C760/761, inductor L761, resistor R761, 
and transformer T761, to name the 
major components.

The other major section of the east
west modulator (moving downwards 
from the D776/777 junction) involves 
the variable inductor L779, a IQ 
(protective) resistor, and the network 
involving transistors TR688/690. This 
latter is fed from the vertical deflection 
system and TR690 acts as a variable load 
to vary the amplitude of the horizontal 
(east-west) deflection at the frame rate.

I went over all these components, and 
a few others as well, and checked each 
one either by substitution or 
measurement. In this respect I was 
fortunate. I happened to have on hand a 
junked Philips K9 chassis which, at least 
as far as this part of the circuit was 

concerned, was intact. Since it uses the 
same inductors it proved invaluable in 
enabling me to clear these components of 
suspicion. Specialised components like 
this can present serious problems. At 
best they may take time to obtain; at 
worst, for a set as old as this, they may 
not be available at all.

At the end of all this I had found very 
little wrong; resistors, capacitors, 
inductors and even the two diodes, 
which appeared to be functioning 
anyway, were checked and found to be 
OK. In the case of the diodes I pulled 
them out of the board to test them, a 
point of some significance in the end. 
The only fault I found was that the IQ 
resistor, R779, was open circuit, and I 
didn’t even bother to replace it at this 
stage.

In fact, pressure of more immediate 
jobs compelled me to put the set aside for 
a while. To be truthful I was glad of the 
break and took the opportunity to study 
the circuit and manual at a more 
leisurely pace. 1 also consulted several 
colleagues in the hope that they might 
have encountered a similar fault, but 
drew a blank all round. So eventually I 
faced up to the monster again.

My first sign of progress came about 
entirely by accident. I had been over the 
board again, for the umpteenth time, 
checking components, and one of those 
involved was the 3.3^F capacitor, C759. 
Fortunately, as it transpired, I forgot to 
put it back in circuit before I switched 
the set on again. I realised almost 
immediately what I had done but, by 
that time, the set had warmed up and 
was displaying a much wider line scan; 
abut nine tenths of the total width, 
which is what it should be without the 
east-west modulator (R779 was still 
open).

Just as important was the fact that the 
rogue voltage on the 25V rail had 
dropped from around 70 to under 40; still 
much too high, but a lot easier to 
tolerate. Suspecting something funny 
about the 3.3/lF I had taken out 1 
replaced it with another one, but that put 
things back where they were before. So I 
left this capacitor out for the moment.

Continued on page 5 7
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It had to happen! 
Teletext for only $199
Unbelievable ... but true!
Now you can save hundreds of dollars on the 
technological breakthrough of the decade: Teletext!
Hundreds of pages of information — at your 
fingertips — that you haven’t had access to in the 
past:
• Sport
• News & Weather
• Finance
• Education
• TAB details
• Theatre programs
• Even captions for the deaf . ..
• And much, much, much more!
AND THE BEST PART OF ALL: IT’S FREE 
— COMPLIMENTS OF YOUR LOCAL 
TELEVISION STATION!*
At last, a low cost, easy-to-build kit that you can

Don't pay S5OO-S7OO for a 
Teletext decoder ... or even 
$ 1000-S1200 for a new 
'Teletext' TV: build it yourself 199

And it’s complete to the last nut and bolt — 
including the deluxe two-tone brown case shown 
here PLUS our exclusive step-by-step 
construction manual!

*Not all stations transmit Teletext. Stations in the 
7 network (ie those taking Channel 7 news) do as 
well as ABC stations, and many others have some 
Teletext transmissions. Most stations transmit 
Teletext subtitles for deaf people. If in doubt, ring 
your local station.

P134 7-TEXT

HT SELWYN
CLOSED OUR J HQ THE WEEK

CHARLOTTE PASS
HEAVY HIST WITH LIGHT SHOWERS. 
CHAIR WILL OPERATE, WEATHER 
PERHITT I MG

PER ISHERXRMIGC1N
VISIBILITY POOR WITH EARLY HORNING 

PER I SHER AHD SHIGGIN8 SKI
SCHOOLS BOTH OPEN FOR BEGINNERS. 
PJCTTY VALLEY TRIPLE CHAIR OPEN, 
WEATHER PERMITTING

A 823
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Y y Simple circuit uses low-cost ICs

Stereo Simulator 
for tuners & VCRs

Built around three low-cost op amp ICs, this simple circuit can 
produce simulated stereo sound from virtually any monophonic 
source. It can be built as a self-contained unit or installed inside 
an existing piece of equipment.

by COLIN DAWSON

Anyone who has built the Playmaster 
wide-band AM tuner (Dec, 1982 - 
March, 1983) will be aware that the 
quality of transmitted AM programs is 
much higher than generally accepted. In 
fact, it quite often approaches that of FM 
transmissions. But, after the initial 
euphoria of this discovery has subsided, 
the listener's satisfaction may be 
dampened by the inherent limitations of 
mono sound which, by comparison with 
stereo, can sound a little dull.

Our new Stereo Simulator was design
ed expressly to overcome this limitation, 
although it can also be used with other 
monophonic signal sources such as VCRs 
and TV sets. In fact, we made up two 
versions of the unit, and installed one 
permanently in the chassis of the AM 

tuner. The other version was fitted inside 
a small plastic case to serve as a self- 
contained unit, and features optional 
mono/stereo switching.

Actually it was only last September that 
we presented a stereo synthesizer using 
a bucket brigade device. Is this previous 
design superseded already? No. The new 
design has the attraction of much lower 
cost but it does not offer quite the same 
even stereo spread of the September 
1982 BBD design. Even so, the effect is 
very worthwhile and certainly should 
contribute to your listening pleasure.

Another advantage of this particular 
unit is its small size which generally 
allows it to fit inside existing equipment 
(including the Playmaster AM Tuner).

The accompanying specifications panel 

shows the performance of our prototype 
unit. Note that these figures were obtain
ed with the unit powered from an 
unregulated 9V plugpack supply. Both 
the signal-to-noise ratio and distortion 
figures are improved slightly when a 
regulated supply is used. Even so, the 
performance is quite satisfactory and the 
distortion figure of 0.1% can generally be 
regarded as conservative - at most fre
quencies it is only about .05%

Some readers may think it strange that 
the signal-to-noise ratio is different in the 
left and right channels, but this is simply 
a result of our having taken the 
measurements with respect to a 1kHz 
signal. At this frequency (and in fact at 
most frequencies), the left and right 
channels have different gain and hence 
different noise levels.

We can't claim to have derived 
genuine stereo from a mono recording — 
it is simply not possible to recover spatial 
information that was not recorded in the 
first place. In this respect, the term 
"stereo" is something of a misnomer 
since the simulator does not provide a 
signal with any directional information.

This self-contained 
version of the Stereo 
Simulator includes the 
LED power indicator 
and optional 
mono/stereo switching. 
It can be powered 
from a 9V plugpack or 
any convenient 9-15V 
DC supply.
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The circuit consists of an op amp buffer (IC1), a twin-T filter network, and output amplifiers IC2 and IC3

Stereo 
Simulator
(continued)

What it does do is diffuse the "point 
source" effect of normal mono, creating 
a certain amount of artificial separation 
or spread. The result is a signal which 
sounds as though it could be stereo -■ 
hence the term "stereo simulator."

How it works
The simulator creates "left" and "right' 

channels from the original mono signal 
by means of filters. This method has 
been used in many circuits over the 
years and in its crudest form is com
parable to siting the tweeter of a speaker 
system on one side of the room and the 
woofer on the other.

Our circuit employs two twin T filters 
which cause notches in the frequency 
response at 200Hz and 5kHz in one 
channel. This is quite effective, but strict
ly conventional. The interesting aspect of 
this circuit is how the signal for the other 
channel is derived. Usually, this would 
simply be the unfiltered input signal, but 
in this circuit is the difference between 
the input signal and filtered signal. This is 
a far more realistic approach since the 
sum of the two outputs gives the original 
signal, yet the left and right channel 
signals are quite different.

Fig. 1 shows the response of the two

This photograph shows the assembled PCB mounted inside the chassis of the 
Playmaster AM Tuner. Power for the simulator is derived from the main tuner PCB at 
right.

SPECIFICATIONS

SIGNAL-TO-NOISE RATIO . . 60dB (left channel); 56dB (right channel)

DISTORTION (both channels)

gain.......................................................................................... (see graP^)
CURRENT DRAIN.................................. 6.5mA without LED, 17mA with LED
Measurements were taken with respect to 10OmV output at 1 kHz using 
an unregulated 9V plugpack supply. Signal-to-noise ratio and distortion 
figures can be expected to improve slightly with a regulated supply.
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channels, with the notches at 200Hz and 
5kHz appearing in the left channel. The 
right channel response features a single 
25dB notch centred on 1kHz.

Twin T filters are so named because 
they consist of two T sections — one sec
tion uses an R, 2C network and the other 
an R/2, C network. When the values are 
chosen precisely, the filter gives a nar
row notch with almost total cancellation 
at its centre frequency. Actually, the 
values used in our filter networks are not 
selected critically and this has resulted in 
notches of about 20dB. Although this 
could be improved by choosing "ideal" 
components, the degree of cancellation 
is already sufficient and any further im
provement would be purely academic.

In fact, if the notches were made very 
deep and very narrow, the left channel 
would sound almost identical to the 
original mono input. On the other hand, 
we would get very little sound from the 
right channel since it would consist of 
just two very narrow bands of signal cen
tred on 200Hz and 5kHz. This is clearly 
not what we want.

The response of the filters has also 
been modified to a certain extent by the 
interaction between stages, since the 
two filters are directly coupled. We have 
minimised this interaction, however, by 
placing the 5kHz filter first — it has a 
relatively low impedance and is thus not 
unduly loaded by the higher impedance 
of the following 200Hz filter. While in
teraction between the filters could have 
been completely eliminated by an op
amp buffer stage, the improvement 
would again be of only academic in
terest. And, as we've already seen, we 
don't want the filters to have a really 
sharp response.

Circuit details
The filter network is driven by a Fet- 

input op amp buffer (IC1) which isolates 
it from the line output of the tuner or 
VCR, etc. A voltage divider consisting of 
two 10kil resistors sets the bias to the 
non-inverting input to half supply so that 
the op amp can function from a single 
supply rail. This bias is applied to IC1 via 
a 100kfi resistor, with decoupling provid
ed by a 1O/zF capacitor.

IC1 is configured as a non-inverting 
amplifier with unity gain and frequency 
roll-off below 40Hz set by the 4.7^F 
feedback capacitor. The mono input 
signal is AC-coupled to the non-inverting 
input (pin 3), while the output (pin 6) 
feeds directly into the twin T filter net
work and also, via a 2.2gF capacitor, to 
one side of a 5kQ trimpot (VR1). The 
other side of the trimpot is grounded 
and the signal available on its wiper used 
to drive the following right channel out
put stage.

The left and right channel output

This graph plots the response of the left and right channels.

OPTIONAL MONO-STEREO SWITCHING Fig. 2

Wiring details for optional mono/stereo switching. Note use of shielded cable for all 
input and output connections to the PCB and switch.

stages consist of two more non-inverting 
amplifiers, again using Fet-input op amps 
(IC2 and IC3). The filtered signal from the 
twin T network is applied to the non
inverting input in each case. IC2 applies a 
gain of around two to this signal which 
subsequently becomes available as the 
left channel output. Note that since 
there is a DC path through the filter net
work, it is not necessary to provide bias
ing for IC2 and IC3.

IC3 is wired as a differential amplifier 
and functions rather differently to IC1 
and IC2. In this case, different signals are 
applied to the non-inverting and inver
ting inputs — the signal from the twin T 
filter network appears on the non
inverting input, while the signal on the 
inverting input is derived from VR1 and is 
a buffered version of the original mono 
input. The output of IC3 represents the 
difference between these two signals.

Thus, when the signals on pins 2 and 3 
of IC3 are common (ie, they have the 
same phase and amplitude), they are 
cancelled and IC3 has no output. When 
the signals are no longer common, only 

partial (or nil) cancellation occurs depen
ding upon the relative phase and 
amplitude differences between them.

Note that the gain of IC2 (as set by the 
ratio of the 2.2kQ and 1kfi feedback 
resistors) compensates for the inherently 
"loss/' nature of the twin T filter net
work, at least as far as the left channel is 
concerned. Trimpot VR1 adjusts the gain 
of IC3 in the right channel, and functions 
as both a "depth of stereo" control and a 
balance control. In fact, the actual set
ting of VR1 tends to be a compromise 
between these two functions.

The response curves accompanying 
this article (Fig. 1) indicate that the out
put of IC3 has a very deep null at 1kHz. 
The depth of this null depends on the 
setting of VR1 and the results indicated 
are for what is considered an optimum 
adjustment.

Power for the circuit can be derived 
from any convenient 9-15V DC supply, 
eg a 9V plugpack, a 9V battery, or a 
9-15V supply rail inside existing equip
ment. A 1OC/F electrolytic capacitor 
decouples the supply, while power in-
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Stereo Simulator

Above is a view inside the self-contained version, while below is the parts overlay for 
the PCB. Be sure to mount all polarised components the right way round.

dication is provided by a LED wired in 
series with an 8200 current limiting 
resistor across the supply rails. This in
dicator LED is optional and can be in
cluded if the circuit is to be built as a self- 
contained unit.

Finally, it is possible to include optional 
mono-stereo switching using a single 
DPDT toggle switch. Fig 2. shows the cir
cuit details. In the stereo position, switch 
SI selects the left and right outputs of 
the Stereo Simulator. In the mono posi
tion, the simulator is bypassed and SI 
selects the mono input signal line.

Construction
The simulator is built on a small printed 

circuit board (PCB) measuring 80 x 
57mm and coded 83ms4. Mount the 
parts on the PCB according to the parts 
overlay diagram, beginning with the 
resistors and then moving on to the 
capacitors and ICs. Don't forget the wire 
link adjacent to IC3, and make sure that 
you install the ICs and electrolytic 
A6

capacitors the right way round.
We recommend that you use PC stakes 

for all external connections to the PCB — 
they make the job of wiring that much 
easier.

From here, the construction procedure 
depends on where you are mounting the 
board. Before mounting the unit inside 
an existing piece of equipment, check 
that it can be installed so that doesn't 
foul controls or cover ventilation slots, 
and that a 9-15V DC supply rail is 
available. You should also check that 
there is space on the rear panel to 
mount the extra output socket. In most 
cases, this will be an RCA socket but 
should, of course, match the existing 
socket.

In the case of the Playmaster AM tuner, 
the PCB is mounted towards the rear of 
the chassis between the power 
transformer and the main tuner board. 
The rear panel already has stereo output 
sockets, and it is a simple matter to 

rewire these for stereo. First, drill four 
mounting holes in the bottom of the 
cabinet, and install the PCB on 19mm 
stand-offs. The tuner output now 
becomes the input to the simulator, 
while the simulator's outputs are con
nected to the RCA sockets on the back 
panel of the tuner.

Power is derived from the main tuner 
board. This board has a +15V output 
which is used to power the alignment 
module during the alignment procedure. 
Once alignment is complete, this output 
is normally unused and thus provides a 
convenient point from which to derive 
the positive supply. The negative (earth) 
side of the simulator supply should be

PARTS LIST
1 printed circuit board, code 83ms4, 

80 x 57mm
4 19mm standoffs
3 TL071, LF351 Fet-input op amps

CAPACITORS
1 100pF/16VW electrolytic
1 10pF/16VW electrolytic
2 4.7pF/16VW electrolytic
2 2.2pF/16VW electrolytic
3 0.1pF greencap (metallised 

polyester)
1 .047pF greencap
3 .022pF greencap
2 ,015pF greencap

RESISTORS (%W, 596)
1 x 100kQ, 2 x 33kU, 1 x 15kQ, 2 x 
10kQ, 2 x 4.7kQ, 3 x 2.2kil, 4x1kQ,1x 
5kQ 10mm vertical trimpot

ADDITIONAL PARTS FOR SELF- 
CONTAINED VERSION
1 plastic utility box, 130 x67 x 40mm
1 Scotchcal front panel, 125 x 63mm
3 RCA sockets (screw-mound)
1 DPDT toggle switch
1 socket to suit plugpack supply
1 red LED and bezel
1 820(1 resistor (VAN, 596)

MISCELLANEOUS
Machine screws and nuts, shielded 
cable, hook-up wire solder etc.

connected to the nearby "C" (ground) 
terminal on the tuner PCB.

If you wish to include the optional 
mono-stereo switching, we suggest that 
you mount the switch on the rear panel. 
Note that all signal connections to and 
from the simulator should be run in 
shielded cable to avoid hum pick-up. 
The indicator LED and its series 8209 
resistor are not needed in this 
application.

For the self-contained version, we 
mounted the PCB in a plastic utility box
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Here are actual size artworks for the PCB and front panel.

measuring 130 x 65 x 40mm. This is fitted with RCA input/out- 
put sockets and a power socket, together with the LED in
dicator and optional mono-stereo switching. A front panel 
made from self-adhesive Scotchcal material provides an at
tractive finish to the unit.

The first job is to affix the Scotchcal label to the lid of the 
box, and drill mounting holes for the switch and indicator LED. 
This done, mounting holes may be drilled in the box for the 
RCA sockets, power socket and PCB. As shown in the 
photograph, the RCA input socket and the power socket are 
mounted on the left hand side of the box, while the two RCA 
output sockets are mounted on the right hand side.

The various items of hardware may now be mounted in 
position and the wiring completed. As before, all input and 
output connections (including those to the switch) should be 
run in shielded cable. Connections to the power socket and 
LED can be run using multistrand hook-up wire. Don't forget 
to solder the 820fi resistor in series with the LED.

It is a good idea to check the polarity of the power socket 
terminals with a multimeter before making the connections to 
the PCB. You will almost certainly damage the ICs if power is 
applied with reversed polarity.

To test the unit, first apply power and check that the LED il
luminates. If all is well, disconnect the plugpack and con
nect the simulator into circuit. The mono input accepts the 
signal from the program source, while the left and right out
puts go to the amplifier line inputs. If you have an integrated 
tuner/amplifier, the tuner signal will be available at the "Tape

Out" outputs. The simulator outputs should then be con
nected to the "Tape Monitor" inputs on the amplifier.

Apply power and check that everything functions normally 
with switch S1 in the "mono" position. Finally, switch to 
"stereo" and adjust VR1 for the most satisfying sound. Your 
"Stereo Simulator" is now ready for use.

As explained earlier, this device will not endow the music 
with any directional information. For example, you will not be 
able to positively identify the. lead guitarist as being right of 
centre. Nevertheless, the simulator has a satisfying "spread" ef
fect and you will certainly know when it is working. *
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Build one of the great 
kits in this feature...

Stereo 
Simulator Mk II

Get stereo sound from VCR's, 
/mono cassettes, etc - it’s easy, 

and sounds like it’s fair dinkum 
stereo! 

Easy to build kit is an ideal add- 
< on: especially at this low, low 

_ m»- price.$^|Q95catK-3421

Transistor 
Tester

Be your own repairman and 
$$$AVE! Check out all NPN 

& PNP (small signal
transistors with this nifty kit. Also great for identifying 

polarities and EBC connections on unknowns - just like 
every hobbyist has in the junk box! Cat K-3052

AMAZING VALUE! $4975

LED 
Level 
Meter

Just like those imported snazzy 
amplifiers costing big $$$! Add a LED 
Level meter to your system and it will loot 
a million dollars. Stereo is no problem: 
either sum the signals or build two LED 
Level Meters! Full connection details 
included. Cat K-3370

GREAT 
VALUE! 

$4495

• 1 5Hz to 1 50kHz range
• Battery Operated
• Sine & Square Wave

Output
Cat K-3469

Audio 
Oscillator
Essential piece of gear for 
every hobbyist, service shop, 
experimenter, audio buff... 
and when you build your own 
you save! Complete kit 
includes attractive front 
panel shown.

ONLY

Ignition Killer! $ 14«
You know what’s really 
frustrating to the car thief? 
When your car won’t start! 
He thinks it’s a dud and looks 
elsewhere! What he doesn’t 
know is that you have an 
ignition killer fitted! Suits 
virtually all standard 
(Kettering) ignition cars, 
easy to fit - and could save 
your car being pinched!
Cat K-3255

Here’s why you should
EXCLUSIVE! OUR KITS ARE GUARANTEED ...
If you buy one of our kits and, before commencing construction, decide you 

■ don’t want to build it for any reason, return it to the point of purchase in original 
condition and packaging and we’ll refund your purchase price in full!!!

build a

EXCLUSIVE! COMPLETE, STEP-BY-STEP INSTRUCTIONS . . .
Not just reprints of the magazine articles like the others throw in: we take all the 
hassles out of building our kits- by giving you an instruction manual that really 
means something! PLUS we give you a copy of ourexclusive booklet: ‘Guide to 
Kit Construction’-all the tips you need-and you won’t get them anywhere else.

3
 EXCLUSIVE! BRAND NEW, PRIME SPEC COMPONENTS ONLY USED

We guarantee you top quality components in our kits. Not all kit suppliers will 
give you this guarantee: some have used inferior parts, manufacturer’s 
seconds, etc etc. We ensure that the components we use are equal - and 
sometimes superior - to those specified in the magazine.
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Need a few tools?
Here’s Little Dick’s Basic Kit Builder’s Set
Soldering Irons

Baby Size: 100mm long blade 
PopularSize: 1 50mm long blade 
Heavy Duty: 125mm long blade 
Philips Type: 100mm long blade

75« 
1.10 
1.95 
1.10

Cat T-4075
Cat T-4090
Cat T-4100
Cat T-4040

Top quality Antex brand: made inEngland. Your 
choice of 240 volt or 12 volt models, each 25 
watts. Fast, efficient soldering - and the iron is 
nicely balanced for fine work. 
240V model: comes with soldering stand 
and hints on good soldering. CatT-1800 $24.95 
12V model: includes battery clips for use on 
carbattery or power supply. CatT-1802 $12.50 
Soldering stand to suit 1 2V iron Cat T-1804 $4.95 
Big roll solder (200g) 18 gauge Cat N-1619 $6.50

Set Stainless Steel 
Cutters/Nippers/Pliers
Yes, you can buy cheaper tools: but they won’t last nearly as 
long as these stainless steel types - or dp as good a job. If 
you’re buying tools for precision electronic work, it’s worth 
paying just a couple of dollars extra to get the best!
Stainless Steel Transistor Nipper Cat T-3205
Stainless Steel Mini Flat Nose Plier 
Stainless Steel Mini Needle Nose Plier 
Stainless Steel Long Nose Plier

Cat T-3325
Cat T-3570
Cat T-3565

EACHea!All one low, low price

Set Screwdrivers
Quality screwdrivers in all popular 
sizes - standard flat head and 
Philips, too. These are just a few to 
get you started - you’ll find plenty 
more at your Dick Smith

Parts Drawers
Need somewhere to keep those bits and pieces? Every
hobbyist does! Now there’s an easy way: our stackable parts 
drawers come in two styles (one and two drawers per box) and 
can be stacked vertically and horizontally to give the required 
number of compartments. You could even fill a whole wall 
with them if you wished! One drawer per box Cat H-2584

Two drawers per box Cat H-2585
BOTH ONE 
LOW, LOW 

PRICE:

HUGE RANGE OF OTHER TOOLS AND SERVICE AIDS 
AT YOUR NEAREST DICK SMITH ELECTRONICS STORE.

Dick Smith Electronics kit...

1H£Y

■"VE?,

EXCLUSIVE! OUR ‘SORRY DICK, IT DOESN’T WORK . . .’ SERVICE:

5
6

On many of our major kits, we offer an exclusive repair service: just in case you 
cannot get your kit working. We’ll fix any mistakes and replace any parts 
necessary: all for a fixed, low (nominated) service fee.
Note: This service is available only on specified kits, and we reserve the right to 
return both kit and service fee if standard of construction makes economic 
repair impossible.
EXCLUSIVE! TECHNICAL BACK-UP FOR EVERY KIT!
Before we place a kit on the market, at least one (and sometimes more)
prototypes are built up-just in case there are any problems that might have 
been overlooked. We liaise with the magazines to ensure that ‘bugs’ are 
removed long before the kit reaches you!

EXCLUSIVE! OUR OWN KIT RESEARCH AND DEVELOPMENT
In conjunction with the major electronics magazines, our R&D team is 
continually developing new kits. Such kits as the recently released Teletext 
Decoder, 2m and 70cm Amateur Transceivers, Power Supplies, Super 80 
Computer... plus a host of smaller kits.
And more are coming all the time: watch out soon for our new Stereo Television 
Receiver. UHFCB& Amateur Power Meter. And many more exciting projects on 
the drawing board for later this year!
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Check bipolars & FETs with this

Simple Transistor
/ Intended mainly for checking bipolar transistors and FETs, this 

simple transistor checker can also be used to test most other 
discrete semiconductor devices. It is easy to build, low in cost, 
and provides an excellent way of becoming familiar with basic 
device operation.

Tester
by GREG SWAIN & DAVID EDWARDS

The design ot this simple tran- 
sistor/FET checker can hardly be con
sidered new. It was originally described 
by Jim Rowe in August 1971 and, over 
the years, has proven an immensely 
popular project. Literally thousands 
have been built!

Recently, we decided to take another 
look at the unit with a view to updating 
it. The circuit is still perfectly valid, but 
the original method of construction is 
now dated and not quite in tune with 
'85.

In particular, the diecast metal box 
used to house the prototype is now 
quite expensive, its cost being out of all 
proportion to the total cost of the pro
ject!

Our approach has been to re-design 
the unit into one of the low cost plastic 
"zippy" boxes. At the same time, we 
have designed a small printed circuit 
board (the original used tagboard) and 
provided the unit with a front panel to 
match our recent RLC Bridge and 

A low-cost plastic "zippy" case was used to house the prototype.

Audio Oscillator projects. Total cost of 
the updated unit should be well below 
that of comparable commercial testers.

Despite is basic simplicity, the unit is 
capable of making most of the practical 
tests normally required when ex
perimenting with transistors or ser
vicing transistorised equipment. It can 
test both bipolar transistors and FETs, in 
addition to diodes, SCRs and PUTs. And 
it is capable of providing a detailed in
sight into device performance when 
required.

Thus it can be used for such purposes 
as the selection and/or matching of 
bipolar transistors on the basis of 
current gain, or of FETs on the basis of 
zero-bias current and transconduc
tance.

Apart from its practical uses us a 
testing instrument, it also offers a sim
ple and straightforward means whereb> 
a beginner can gain a valuable first
hand insight into practical device 
operation. There is nothing quite as 
effective in dispelling some of the 

mystery of transistors or FETs as hook
ing a device up to the checker, and 
demonstrating to one's own satisfaction 
that it really does perform as the theory 
book describes!

The checker can also be used to 
demonstrate what happens when a 
bipolar transistor is connected to the 
supply "the wrong way around", or 
when the drain and source of a FET are 
reversed, or the effect on leakage and 
saturation currents when the 
temperature rises. All this from only 17 
basic parts: a meter, a battery, three 
toggle switches, one pushbutton, five 
diodes, and six resistors.

The tests pertormed by the checker 
are straightforward. For bipolar tran
sistors, it first measures the leakage
saturation current Iceo, the collector
emitter current which flows when the 
base is left unconnected. It then applies 
a known base current to the device, 
and measures the resulting change in 
collector current. This gives an indica
tion of the DC current gain, or DC beta.

I he test for Iceo is a good 
preliminary check for bipolar tran
sistors, because there are few faults in 
this type of device which do not cause a 
significant increase in Iceo. And those 
few faults which do not show up in this 
test will generally make themselves 
quite apparent in the gain test. Thus 
although an open circuit in the base, 
collector or emitter-lead will not show 
up in the Iceo test, it will certainly 
become evident in the gain test, as a 
zero reading!

Actually the checker is designed to 
test for both Iceo and gain at two alter
native current levels. It can test for Iceo 
on a 0-1 mA scale, and then apply a 2- 
microamp base current to observe the 
c urrent gain on what becomes virtually 
a 0-500 scale. Alternatively it can test for 
Iceo on a 0-10 mA scale, and then apply 
a 100 uA base current to observe 
c urrent gain on what then becomes a 0- 
100 scale.

The advantage of the two current 
levels is greater flexibility. The lower 
current tests are appropriate for 
modern low power silicon transistors, 
which tend to have very low Iceo com
bined with quite high DC beta figures 
at low current levels. On the other 
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hand the higher current tests are more 
appropriate for higher power silicon 
transistors, and many of the older ger
manium devices. These tend to have a 
higher Iceo, and a lower DC beta. The 
higher power silicon devices also tend 
to display a more realistic DC beta 
figure when tested at the higher 
current level.

For FETs, the checker first measures 
the zero-bias channel current Idss, the 
current which flows between drain and 
source when the gate is either left 
open-circuited or connected to the 
source. A reverse gate bias of ap
proximately 1.2 volts is then applied, 
and its effect in reducing the drain 
source current may be seen. This gives 
a measure of the device transconduc
tance (gm). The transconductance is 
not indicated directly, but may be 
readily calculated by dividing the 
observed drop in channel current by 
1.2.

The test for Idss is a very useful one 
for checking FETs, as Idss is one of the 
main parameters which determine the 
DC behaviour of a FET in most circuits. 
It is also a parameter which varies quite 
significantly among currently available 
devices, and is therefore an important 
one to be taken into account when 
selecting or matching FETs. The 
transconductance check is also a very 
useful test, both for straightforward 
"good-bad" testing, and for selection 
and matching.

As with the bipolar transistor tests, 
the FET tests may be performed at 
either of two current levels. These are 
in fact the same two current levels used 
for the bipolar tests, with a meter sen
sitivity of either 1 mA or 10 mA respec
tively. With most FETs the 10 mA range 
will be the more appropriate, as most of 
the useful devices currently available 
have an Idss falling within the range 
1 mA-10 mA. However the 1 mA range 
may be useful for checking devices 
with a very low Idss, and/or a high 
transconductance.

With the FET tests, the reverse gate 
bias voltage remains constant at 1.2 V 
for both ranges. This means that the 
ranges may be selected purely on the 
basis of convenience in reading the 
channel current. It is thus possible to 
switch from the 10 mA range down to 
the lower range if the transconduc
tance of a device is sufficient to reduce 
its current from greater than 1 mA to 
well below this figure.

Diodes may also be tested on the 
checker, both for reverse 
leakage/saturation current Ir, and also 
for forward conduction. These tests are 
usually sufficient for "good-bad" 
testing. As before both a 1 mA and a 
10 mA meter range are available for 
both tests. This makes it possible to test 
virtually any type of rectifier diode like
ly to be met, whether of silicon or ger
manium.

SIMPLE TRANSISTOR-FET TESTER

Despite its simplicity, the circuit will perform most of the useful tests on the ma
jority of modern discrete semiconductor devices.

The component overlay pattern shows the PC board from the component side. 
Take care with the orientation of polarised parts.

Other types of diode may also be 
tested, such as varicap diodes and 
varactors. It will be possible to test 
"zener" diodes, but only those having a 
breakdown voltage above the 9 volts 
applied by the internal battery of the 
checker.

Although the checker has basically 
been designed to test bipolars, FETs and 
diodes, it can also be used to test 
various other devices if a little ingenuity 
is used. Thus it is possible to test sen
sitive low power SCRs, for example, by 
connecting them to the checker as for 
an NPN transistor (anode correspon
ding to collector, cathode to emitter, 
etc.), and noting if the device triggers 
into conduction when current is 
applied to the gate via the gain test but
ton.

Higher power SCRs may be tested in 
a similar fashion, but in this case an ex
ternal resistor may have to be con
nected between the anode and gate to 
provide sufficient triggering current to 
initiate conduction.

Programmable unijunctions or 

"PUTs ' may be checked in much the 
same way as low power SCRs, but with 
the anode and cathode reversed so that 
they correspond respectively to the 
emitter and collector of a bipolar. The 
polarity switch in this case should be set 
to the "PNP" position.

Refer now to the circuit diagram of 
the Transistor Checker.

Basically, the unit consists of a 9V 
battery and a 1mA meter movement in 
series, connected via a polarity rever
sing switch to the pair of terminals 
marked "E-D" and "C-S". The first of 
these terminals connects to the emitter 
of bipolar transistors, or alternatively to 
the drain of FETs; similarly the other 
terminal connects to the collector 
of bipolars, or the source of FETs. Note 
the converse way in which the ter
minals are used tor the two different 
types of device. The reason for this will 
be explained shortly, along with the 
reason for the four diodes in series with 
the "C-S" terminal.

The third terminal is that marked "B- 
C", intended to connect to the base of

ELECTRONICS Australia, January, 1985 A11



Simple Transistor Tester
bipolars, or the gate of FETs. This ter
minal connects via the "gain test" but
ton and a selected resistance to the side 
of the reversing switch which leads to 
the "C-S" terminal.

The "FET-Bipolar" switch has two 
poles, one of which merely serves to 
connect two 22 ohm resistors as a 10mA 
shunt across the meter in the "FET" 
position. The other pole of the switch 
selects the value of the resistance in 
series with the "B-G" terminal.

The purpose of both the 270 ohm 
resistor in series with the "E-D" ter
minal, and the single diode in parallel 
with the meter, is to protect the latter in 
the event of a complete short-circuit 
between the "E-D" and "C-S" ter
minals. With these components in cir
cuit the meter is effectively protected 
from any possibility of electrical 
damage due to shorts either in the 
device tested, or due to accidental 
touching of the test leads.

When a bipolar transistor is con
nected to the checker, its collector is 
connected to the "C-S" terminal. 
Because the current drawn by a bipolar 
device is largely independent of the ac
tual value of collector voltage, rather 
like a pentode valve, the four diodes in 
series with this terminal have virtually 
no effect upon device operation. They 
merely reduce the effective battery 
voltage between collector and emitter 
to about 7.8 volts (9V less 1.2V, the 
voltage drop of the two forward-biased 
diodes).

The bipolar device therefore draws 
its normal Iceo when connected into 
the checker with the polarity switch set 
to the correct position and the battery 
switch moved to "ON". The current 
will be read on the meter either on the 
basic 1mA scale, or on an effective 
10mA scale if the "FET-Bipolar" switch 
has been set to the FET position.

Then when the "gain-test" button is 
pressed, the base of the device will be 
connected to the collector supply rail 
via a resistance producing either 2uA or 
100uA of base current, depending 

upon the position of the "FET-Bipolar" 
switch. The meter therefore indicates 
the normal DC beta of the device on an 
effective scale of either 0-500 or 0-100.

The very same circuit is arranged to 
perform the tests on FETs simply by 
connecting these devices to the 
checker in the converse manner. The 
drain is connected to the "E-D" ter
minals, while the source is connected 
to the "C-S" terminal. This has the 
effect of placing the four diodes in 
series with the source lead, where their 
voltage drop may now be used to 
provde a reverse bias.

When a FET is connected into circuit 
it initially draws its zero-bias current 
Idss, which may be read on either the 
10mA meter range or the 1mA range as 
appropriate. Pressing the "gain-test" 
button then has the effect of connec
ting the gate to a point which is 
reverse-biased with respect to the 
source, by the substantially constant 
1.2V drop across whichever two of the 
diodes in series with the source are 
conducting, according to the selected 
polarity.

The reason why four reverse-parallel 
connected diodes are used in series 
with the "C-S" terminal is that this 
arrangement provides a substantially 
fixed 1.2V drop regardless of polarity, 
without requiring additional poles on 
the polarity switch.

Note that although the resistance in 
series with the gate of the FET will vary 
according to the position of the "FET- 
Bipolar" switch, this does not affect the 
tests as the gate of a FET does not nor
mally draw significant current. The 
function of the "FET-Bipolar" switch is 
only to adjust meter sensitivity and the 
series resistance in the base/gate lead, 
for base current adjustment in the case 
of bipolar transistors.

The "Bipolar and "FET" positions 
marked for this switch are those that 
will normally be the most appropriate 
for the majority of devices of each type. 
However, as explained above, both 
positions can be used for either device

PARTS LIST

7 case, 730 x 68 x 41mm
7 screen-printed front panel
7 7mA meter, 52 x 49mm rectangular 
7 9V battery, Eveready 216 or similar 
2 DPDT miniature toggle switches
7 SPST miniature toggle switch
7 momentary contact pushbutton 
switch
7 PC board, 58 x 51mm, code 78tfc7 
5 1N914, EM401 or similar silicon 
diodes
7 2.1mm DC input jack socket plus 
suitable metric screws
6 resistors: 2 x 22 ohm, 7 x 270ohm, 7 
x 82k, 7 x 220k, 1 x 3.9M (all ’iW) 
3 banana-type sockets and plugs, for 
test leads
Hookup wire, PCB pins, battery clip 
solder, tinned copper wire

NOTE: Components with lower 
ratings may be used provided their 
ratings are not exceeded. 
Components with higher ratings may 
also be used if physically compatible.

type, depending upon requirements.
Diodes are tested on the checker by 

connecting them between the "C-S" 
and "E-D" terminals. The way in which 
they are connected is not important. In 
one position of the polarity switch the 
diode will be forward-biased, and the 
meter should accordingly give a full- 
scale reading — unless the diode is 
defunct. In the other position of the 
switch the diode will be reverse-biased, 
and the meter will read the reverse 
current Ir. With most diodes this should 
be a very low reading, even on the 1mA 
range.

As can be seen from the 
photographs, construction is quite 
straightforward. All components, with 
the exception of the switches and input 
sockets, are mounted on a small 
printed circuit board measuring 58 x 
51mm and coded 78tfc7. The board, in 
turn, mounts directly across the meter 
terminals.

Commence construction by fitting all 
the hardware to the front panel. The 
front panel of the prototype was made 
from photosensitive aluminium, but we 
assume that commercial panels will be 
available shortly after this article 
appears. The battery sits directly under 
the front panel switches, and is packed 
in pieces of scrap foam to prevent short 
circuits and to hold it in place.

Refer to the combined overlay and 
wiring diagram when wiring up the un
it. PC stakes are used to facilitate con
nections from the board to the front 
panel switches and sockets. The con
nections are run in rainbow cable, 
while tinned copper wire is used for 
inter-switch wiring.

The meter used is a Japanese made 
52mm rectangular movement of a type 
which is widely available (model
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Here is an actual size reproduction of the front panel artwork.

MRA45B). It is mounted directly on the 
front panel, with the "gain-test" 
pushbutton immediately beneath it.

Since the circuit runs from a 9V supp
ly rail, it can be also powered from one 
of the now commonly available 
"plugpack" power supplies. A special 
input jack socket is used for the exter
nal power supply, and this should be 
mounted in the end of the case furthest 
from the meter. Constructors may, 
however, consider this feature as op
tional.

Operating the checker when it is 
completed should present few 
problems, as the control switch 
markings clearly show the various func
tions. However, one type of testing 
situation where the user may need 
guidance is where the polarity of the 
device to be tested is not known.

The circuitry of the checker is such 
that checking a device with the polarity 
switch in the incorrect position will 
generally not cause damage to either 
the device or the checker. However, 
there is still the problem of interpreting 
the readings obtained, in order to 
decide the correct polarity.

In most cases the readings given by 
the checker are themselves the best 

guide to the correct polarity. With 
bipolar transistors, incorrect polarity is 
usually indicated by an abnormally high 
Iceo reading, together with a DC beta 
reading which is either very low or 
effectively zero. Hence, if this com
bination of readings is obtained, the 
idea is to change to the other polarity 
and see if the results improve. If they 
do, then the original polarity was clear
ly wrong; but if the results are the same 
as before, then either the device is a 
dud or you have its connections jumbl
ed.

With FETs an incorrect polarity set
ting generally does not show up in the 
Idss test, because the channel of most 
FET devices is symmetrical and con
ducts equally in either direction. 
However, incorrect polarity will im
mediately show up when the "gain
test" button is pressed: the meter 
reading will increase rather than 
decrease, revealing that the gate is be
ing forward-biased instead of reverse- 
biased. This effect should always be 
taken as a sign that the polarity switch 
has been set to the incorrect position.

There may be some occasions, when 
testing bipolar transistois, where it is 
difficult to decide whether the

At left is an actual size 
reproduction of the 
PCB pattern. 

leakage/saturation current Iceo is 
acceptably low, or "too high". This 
matter is one for which there is no sim
ple answer, because a "good" ger
manium device may have an Iceo many 
times higher than a "faulty" silicon 
device — particularly if it is a high-gain 
power type.

Temperature also plays a part. With 
germanium devices Iceo roughly 
doubles for every 8-10 degrees C rise in 
temperature, while with silicon devices 
it doubles for every five degrees C rise. 
Also the Iceo of a device is roughly 
proportional to its gain, so that the gain 
should also be taken into account.

In general any silicon bipolar tran
sistor which produces a significant Iceo 
reading on this checker, at any normal 
temperature, should be regarded as 
suspect. All except the very high-gain, 
high-power types should give virtually 
zero reading, even on the 1mA range.

Unfortunately no similar rule-ot- 
thumb can be given for germanium 
devices, some of which may exhibit 
quite a high Iceo. The best plan with 
these is to compare them with a known 
good device, if one is available. Failing 
this, all you can do is make the decision 
on the basis of the gain check. If the 
current increases quite substantially 
when you press the gain button, then 
the device is probably a good one.

Whether the device is a silicon or 
germanium type, make sure that it is 
cool before testing it. A device just un
soldered from a circuit and still quite 
warm can give an abnormally high 
leakage reading, even though it may be 
quite normal.

Finally, a brief note about comparing 
the device parameters as measured by 
this checker with those given in 
manufacturers' data. If you want to do 
this, and there is no reason why you 
should not, the main thing to watch is 
the symbols used.

For bipolar transistors, if you cannot 
find Iceo listed for the device you are 
concerned with, trying looking for Ico' 
— the two are identical. If this is not 
listed either, the data may alternatively 
give Icbo or Ico, the collector-base 
saturation current. But as this is 
equivalent to Iceo divided by the gain 
of the device, it is not hard to convert 
between the two. Most manufac
turers use the symbol hFE to represent 
DC beta, so that it is the figure or 
figures listed under this symbol which 
should be used for comparison.

Where FETs are concerned, the sym
bol Idss is almost universally used for 
zero-bias drain current, so that there 
should be no problem with that 
par a meter. But be careful where 
transconductance is concerned, as two 
different symbols are used: Yfs and 
gmo. Fortunately, the definitions of 
both are sufficiently close to the test 
performed by our checker to make the 
figures comparable in practice. ®

ELECTRONICS Australia, January, 1985 A13



Build it for fun!

LEDs and Ladders
Here is a low cost electronic game that will test your patience and 
sense of timing. Seemingly simple, you may find to your dismay 
that literally hours of patience are required before you can reach 
the top. Why not build it and discover a new frustration? Game

circuit design by

The idea for this fiendish device was 
originally hatched in the fertile imagina
tion of one David Edwards, and a 
suitable circuit published in our March 
1976 issue. Now, nine years later, the 
time has come to present an updated 
version that is both lower in cost and 
easier to build.

As you can see from the photographs, 
the game consists of a small box, fitted 
with a switch, 16 small light emitting 
diodes (LEDs), and an illustrated front 
panel. The illustration is a schematic 
drawing of a well, with a ladder reaching 
from the bottom to the top. The LEDs 
are arranged on the rungs of the ladder, 
representing successive foot positions as 
the ladder is climbed, with the topmost 
LED on the ground at the top of the well.

When the CLIMB switch is pressed, the

GERALD COHN

bottom LED commences flashing at a 
0.75Hz (approx) rate. The object of the 
game is simply to light successive LEDs 
on the ladder by appropriate manipula
tion of the CLIMB button. Success is 
signified when the topmost LED is 
illuminated.

The trick in the game is that the CLIMB 
switch can only be operated when a LED 
is on. When this condition is satisfied the 
LEDs illuminate in turn, to simulate the 
effect of a light climbing the ladder.

If, however, the CLIMB switch is press
ed when no LED is illuminated, the 
player is surprised and infuriated to find 
that when a LED comes on again he has 
slipped back towards the bottom of the 
well. Just how far down the well the 
player slips depends on how long the 
button is pressed while the LED is off, 
and how far he has progressed up the 
ladder!

So, having limbered up his wits, as well 
as his switch operating finger, our player 
attacks the infernal machine again. With 

his eye glued to that first LED, and his 
finger poised, he waits for that light to 
come on. Flash! the LED emits, his finger 
stabs the button, and the light com
mences to climb!

One! two! three! four LEDs emit in turn, 
the button is released, and a fraction of a 
second later, the LED goes out. With 
bated breath, our player scans the LEDs, 
and is rewarded by seeing the fourth LED 
come on again. Once more he stabs at 
the button, once again the light com
mences to climb.

Some time later, the 15th LED casts a 
ruddy glow over the perspiring face of 
our player, who decides to stop for a 
short time to wipe his brow. Those last 
few steps had seemed to be harder to 
climb than the earlier ones; in fact, he'd 
only just managed to go from the 14th to 
the 15th rung in one go.

Directing his attention back to the 
game, our hero is horrified to find that 
he's slipping back down the ladder. Now 
only the 14th LED is alight. Desperately, 
he punches mindlessly at the button, the 
LED climbs up higher, just reaches the 
top, and then goes out. And he's still

What could be easier! lust press the 
CLIMB button to light successive LEDs on 
the rungs of the ladder.

View inside the completed prototype. Virtually all components are soldered to a 
small PC board which is mounted, together with the battery holder, on the lid of the 
case.
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LEDS AND LADDERS (MK II)

pressing the switch!
With a heart-rending groan, he releases 

it, and then watches dejectedly as a LED 
near the bottom of the ladder flashes 
merrily. Some minutes later, he musters 
his courage, and once more commences 
to climb.

Just in case you're wondering whether 
or not it is possible to reach the top, we 
can assure you it is. In fact, the 1976 ver
sion had a little man at the top waving to 
show that he had managed it. We 
haven't been quite so corny this time!

HOW IT WORKS
Let's now take a look at the circuit 

diagram and see exactly how the game 
operates. It's really very simple and con
sists essentially of a CMOS clock 
oscillator and a UAA170 LED driver IC.

The clock circuit uses a 4011 quad 
NAND gate IC with gates IC1a, IC1 b and 
IC1c arranged as a standard three- 
inverter CMOS oscillator. The frequency 
of oscillation is set by the 68k resistor and 
the 1uF tantalum capacitor and is about 
0.75Hz. Output from the oscillator is 
derived from pin 10 and takes the form 
of a square wave with an amplitude only 
slightly less than the supply voltage.

This signal is fed to a large (470uF) elec
trolytic capacitor via the CLIMB switch 
and a diode/resistor network.

The charge on the capacitor is used to 
represent the distance up that ladder 
that the player has climbed. It works like 
this: If the CLIMB button is pressed when 
the oscillator output is high, the diode is 
reverse-biased and the 470uF capacitor 
is charged via the 10k resistor. When the 
button is released, the capacitor slowly

This wiring diagram shows 
the PC board as viewed 
from the component side. 
Make sure that all polarised 
components (ICs, 
transistors, diodes & 
electrolytic capacitor) are 
correctly oriented.

discharges through the two 1M resistors 
and the base-emitter junctions of the 
Darlington transistor pair (the time cons
tant is very long so that, for the moment, 
we will assume that the capacitor retains 
its charge indefinitely when the button is 
released).

If, on the other hand, the CLIMB button 
is pressed when the oscillator output is 
low, the diode is forward biased, and the 
capacitor discharges rapidly through the 
470 ohm resistor.

Since the capacitor is charged from a 
constant voltage, the voltage across the 
capacitor follows an exponential law 
with respect to time. This means that the 
initial rate of change of voltage is much 
higher than the rate towards the end of 
the charging period.

Thus a given closure time of the CLIMB 
switch will propel the "player" quite a 
few rungs up the ladder if he is near the

bottom, but only one rung or less if he is 
near the top. This is why our 
hypothetical player found the going 
harder towards the top of the ladder.

A second feature arising from this ex
ponential curve is that the rate of 
discharge is greatest at the top of the lad
der, so that an error in timing there pro
duces a greater fall down the ladder than 
a corresponding mistake at the bottom. 
Now you can begin to see why the game 
is so infuriating.

The second section of the circuit 
monitors the capacitor voltage and uses 
this information to drive a LED display. 
Heart of this is the UAA170 IC, a 16-pin 
DIL plastic encapsulated device 
distributed in Australia by Siemens In
dustries. It should be readily available 
from your usual components supplier.

Internally, the UAA170 consists of a set 
of 15 comparators. These compare the
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LEDs Game
input voltage with a proportion of the 
supply voltage, and drive the LEDs. A 
matrix encoding scheme is used to 
reduce the number of connections re
quired for the LEDs from 32 to 8. An on- 
chip zener diode is used to generate a 
stable voltage for powering the LEDs, so 
that their brightness is independent of 
the supply voltage.

By varying a single resistor to pin 15, it 
is possible to vary the LED current over a 
wide range. The comparator and en
coding network is arranged so that each

PARTS LIST
7 plastic utility case, 150 x 90 x 

50mm
1 Scotchcal front panel
1 PC board, 80LL7, 81 x 76mm
8 1.5 V penlight cells
1 8-way battery holder and battery 

clip to suit
1 N/O pushbutton switch
SEMICONDUCTORS
1 4011 quad NAND gate IC
1 UAA170 LED driver IC
3 BC549 NPN transistors
1 BC559 PNP transistor
5 1N914 silicon diodes
16 red LEDs
CAPACITORS
1 470uF 16VW PC mounting 

electrolytic
1 4.7uF tantalum electrolytic
RESISTORS (all 'A watt, 5%)
2 x1M, 1 x 470k, 1 x 220k, 1 x 100k, 2 
x 68k, 1 x 47k, 4 x 10k, 1 x 1k, 1 x 470 
ohms.
MISCELLANEOUS
Rainbow cable, solder, machine 
screws, nuts, washers, scrap 
aluminium etc.
NOTE: Ratings are those used on the 
prototype. Components with higher 
ratings may generally be used pro
viding they are physically compatible.

Here is an actual size reproduction of the front panel artwork.

LED is illuminated in turn, so that when 
they are arranged in a line, the effect is of 
a point of light moving along the line.

Pins 12 and 13 are the reference inputs 
to the comparators. The voltage applied 
to pin 12 becomes the lower threshold, 
while the voltage applied to pin 13 
becomes the upper threshold. We have 
referenced pin 12 to 1.2V by means of 
diodes D4 and D5 to compensate for the 
turn-on voltage of Darlington transistor 
pair Q1 and Q2. This means that the first 
LED will turn off only when the voltage 
on the control input (pin 11) exceeds 
1.2V.

The 16th LED will be illuminated when 

the voltage on the control input exceeds 
the voltage on pin 13, while for voltages 
in between these two extremes, cor
responding LEDs will be illuminated. 
Note that when the threshold between 
two LEDs is being crossed, both LEDs will 
be partially illuminated.

The control voltage is applied to pin 11 
from the voltage divider formed by the 
two 1M resistors. These values have 
been chosen in conjunction with the 
values for the divider connected to pin 
13 to ensure that it is possible to turn on 
the 16th LED.

Although we stated earlier that the 
loading on the 470uF electrolytic 
capacitor was negligible, this is not strict
ly so. The two 1M resistors, in conjunc

tion with the impedance presented by 
pin 11, plus the input resistance of the 
Darlington pair as well as the leakage 
resistance of the electrolytic itself, com
bine to slowly discharge the capacitor. 
This discharge is most noticeable when 
the capacitor is highly charged, and ac
counts for the "slipping back" observed 
by our hypothetical player. This adds to 
the difficulty of the game.

The stabilised LED driving voltage is 
made available at pin 14, and is normally 
connected to pin 16 via a suitable 
resistor. In this case, transistor Q3 is in
cluded in series with a 10k resistor, and 
the output of the CMOS oscillator used 
to switch the transistor on and off. This, 
in turn, pulses the LEDs, eliminating the
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WHAT? ANOTHER BOOK ON 
PERSONAL COMPUTERS?

ADVERTISING INDEX

* Behind the myths and jargon
* Data processing made simple
* Software and hardware explained

You won’t need a degree in mathematics or any previous 
knowledge of electronics or computers to understand 
ALMOST EVERYBODY’S PERSONAL COMPUTER BOOK. It will 
not make you an instant expert on every aspect of personal 
computers, but it will give you a good basic understanding of 
what they’re all about. erTonMirc

Jim Rowe is presently the managing editor of ELECTRONICO 
AUSTRALIA, ELECTRONICS TODAY, SONICS and YOUR 
COMPUTER magazines.

□ Please send me............ copies of “ALMOST EVERYBODY’S 

PERSONAL COMPUTER BOOK” for just $8.95

Name........................................Address..........................................

................................................Postcode................Phone................

□ Cheque*/Money Order* enclosed for $8.95, or bill my □ 

Bankcard □ American Express Card Mastercard

ADVERTISER PAGE
Acetronics........................................ HO
Active Electronics......................... 58
Altronics......................... 47, 48, 49

50, 51, 52
Amtex Electronics......................... 17
CQ Electronics............................ 110
David Reid Electronics.................. 57
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Department of Defence 40, 41
Dick Smith Electronics IFC, 22

23, 72, 73, A2, A8, A9
A18, A19, A24, A25

A31, A32
Electronics Australia. 21, 32, 43, 

71,80,93, 110, 112
Elmeasco Instruments.................... 79
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Federal Publishing Co........ 81, 112
Gammatron Pty Ltd 89
Geoff Wood Electronics 76
Hi-Com Unitronics......................... 43
Ice Acoustics.............................. 106
Jaycar Electronics 12, 13

66, 67, 102, 103
Jimmy Romanous......................... 110
JWD Electronics......................... 110
Philips........................................... 107
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Radio Despatch Service 20
RCS Radio Pty Ltd 110
Rod Irving Electronics 9, 29

70, 86
Stotts Correspondence College 99 
Timegate...................................... HO
TEAC 0BC
Vanfi (Aust)..................................... IBC
Zap Electronics............................ 4, 5

Card No.

□ □□ □□ □□□ □□□□□□
Card expiry date. Signature

Detach this coupon and mail it in an envelope to: FREEPOST No. 4. THE 
FEDERAL PUBLISHING CO. P/L, P.O. Box 227, WATERLOO 2017.
(No postage stamp required if posted in Australia.) ‘Make cheques/money 
orders payable to THE FEDERAL PUBLISHING CO. P/L.

FUNDAMENTALS OF 
SOLID STATE

Fundamentals of Solid State has been 
reprinted, revised and updated 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. It begins 
with atomic theory, diode types, unijunction, 
field effect and bipolar transistors, thryistor 
devices, device fabrication and microcircuits. A 
glossary of terms and an index complete the 
book. Fundamentals of Solid State has also 
been widely adopted 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.
Available from “Electronics Australia", 140 
Joynton Avenue, Waterloo. Sydney, 2017, 
PRICE $4.50 OR by mail order: Send cheque to 
“Electronics Australia", PO Box 227, Waterloo, 
2017, PRICE $5.40.
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JANUARY CROSSWORD 17.
18.

11.
12.
13.

19.

22.
14.

Kind of inductor. (7) 
Tonal range. (4) 
Frequencies of about 
1 gigahertz. (1-4) 
Not impecunious. (4)

ACROSS
1. An increase in signal 

strength. (13)
10. Lightning arrestors 

may have these. (3,4)

30.

2.

3.

8.

9.

31.
32.

6.
7.

4.
5.

25.
26.
27.

Inverter. (3,4)
Who produced the 
FET in 1958? (7) 
Cut a female thread. 
(4-3)
Type of amplifier. (5,
1. D
Toroid core. (4)
Electrical pioneer. (5) 
Elementary particle.
(4)
Record-making unit.
(7)
CRT fault. (3,4) 
Said of many iron 
alloys. (13)

DOWN

SOLUTION FOR 
NOVEMBER
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15.
16.

Navigational satellite. 
(7)
Solder constituent. 
(4)
Type of link. (7) 
Enclosure for your 
stereo, TV, etc. (7) 
Type of switch. (4) 
Enthusiastic recep
tion. (7)
Common electrode. 
(6)
Pattern-maker. (6)

19.

20.

21.

22.

23.

24.
28.
29.

Electrical units. (5) 
Word of the phonetic 
alphabet. (5) 
Sensitive meters can 
measure its symp
toms. (6) 
Interconnected 
magnetic flux. (7) 
Computer software. 
(7)
Recording operation. 
(7)
These trigger a sensi
ble response. (7) 
Type of plug. (6) 
Crystal. (4)
Capped joint. (4)

Philips Stereo TV Receiver
TV receiver design has come a long 
way in the last few years. Next month 
we will detail all the new circuit 
techniques and features of the Philips 
stereo TV receiver.

Marantz CD player reviewed
The Marantz CD-84 is an up-market 
CD player with full programming 
facilities and infrared remote control. 
February Electronics Australia carries 
a detailed review. (Note: review held 
over from January due to space 
restrictions).

-Next month in_

Ä’pnics _ ha*
Low-cost Door Minder
Just starting out in electronics? Here’s 
a project designed especially for 
beginners. When someone interrupts 
a light beam, it sounds a warning 
buzzer.

Busker’s Amplifier
This handy amplifier is completely 
portable and is capable of operating 
from either the mains or a 12V battery 
It features guitar and high-level inputs, 
17W RMS output power, an in-built 
loudspeaker, and bass and treble 
controls. It's just the thing for busking 
or for guitar practice at home.

• Although these articles have been prepared for publication, circumstances may change the final content.



E A marketplace E A marketplace
FOR SALE

SCANNER LISTINGS: 27-51 OMhz. Over 
1600 Vic stations listed in freq and alpha 
sorted order. $7.95. Kasp Electronics PO 
Box 408, Noble Park 3174.

EX-ABC AUDIO TAPES: ’A" wide on 10’A" 
metal spool, $6.85; plastic spool, $5.85; 
7" spool, $2.25; 5" spool, $1.25. Post 
extra. Also in stock: ’/a", 1” and 2 tapes. 
Waltham Dan, 96 Oxford St, Darlinghurst, 
Sydney. Phone (02) 331 3360.

TRANSISTORS: BC546, 547, 548, 549, 
556, 15c ea, BD139 30c ea, 2N3055 90c 
ea. 5mm LEDs: red 10c ea, grn 14c ea, yell 
15c ea. IN4148 4c ea. Zeners: 1W 3.3V, 
8.2V, 15c ea. Post and pack only $1.00 to 
LMF Products, PO Box 384, Cootamundra, 
2590.

NEW RADIO VALVES: For entertainment or 
industrial use. Waltham Dan, 96 Oxford St, 
Darlinghurst, Sydney. Phone (02) 331 
3360

AMIDON FERROMAGNETIC CORES: Large 
range for all receiver and transmitter 
applications. For data and price list send 
105X220 SASE to: R.J. & U.S. Imports, PO 
Box 157, Mortdale, NSW 2223.

BLACKTOWN tilIcom orfici I 
Electronic Components

PC Boards, Computer Repairs 
OPEN 7 DAYS 
(02) 621 5809

30 Campbell St BLACKTOWN NSW

CQ ELECTRONICS

HAVE ANY OF YOUR FRIENDS TOLD YOU 
LATELY . .? ABOUT ACETRONICS MINI BULK 
BUY DISCOUNT SYSTEM. IF YOU HAVE RUN 
MONEY' DRY OVER THE HOLIDAYS THEN YOU 
HAVEN'T BEEN DEALING WITH ACETRONICS 
PCBs LAST YEAR. DO YOURSELF A FAVOUR 
SEND LARGE SAE FOR MONEY SAVING 
CATALOGUE.
ACETRONICS PCBs, PO BOX 76. YAGOONA 
2199. TELEPHONE (02) 645 1241.

JWD ELECTRONICS
• MANUFACTURES YOUR PCB'S IN LESS THAN 48 HOURS ON 

EPOXY.,
• WE HAVE NO MINIMUM ORDER!! (MIN CHARGE 100 CM2).
• WE ALSO DESIGN ARTWORKS AND ASSEMBLE PCB S.
• RING FOR A QUOTE OR REFER TO DEC. ISSUE E.A

IT'S AS SIMPLE AS SENDING YOUR ARTWORK TO:
JWD ELECTRONICS

P.O. BOX 341
RIVERSTONE NSW 2765 
PHONE: (045) 73 6097

CAT PC SOFTWARE
Mission $1

is an Adventure/Simulation for the DSE 
CAT Personal Computer. You control an 
Experimental Space Vehicle, The TSV1 
on its first mission. Disc-$20.00

Mail order only
TIMEGATE 27 Hunter St.

Malvern 3144

TEK 549 STORAGE CRO: With C20 Polaroid 
camera. VG cond, plus spares $1100. 
Precision GR oscillator 1 21 8-B 
900-2000MHZ with P/S, $325. 
Transponders 9GHZ with magnetron, 
unused, sealed, $125. National BW VTRS 
NV3020E, $125 each, working. All above 
carriage extra. S. Dekker, Box 437, Gawler, 
5118. ___________________ _

SLIM LINE DISK DRIVES: For Apple II only 
$225!! Insurance, 90 day warranty, 
postage, tax included. Disk interface card 
$45, hobby card $9.50, ribbon for 
CP80/EX80/BX80/DP80 etc. $9.00, 1000 
1/4W resistors $10.00. No postage 
required. Write for catalogue. Sultan Micro, 
PO Box 232, West Ryde 2114.

VINTAGE RADIO CHASSIS: Part sets, Philips 
Eliminators, Horn Loudspeaker, volumes 
Harmsworth Wireless Encycl; $350 the lot. 
S. Dekker, Box 437 Gawler 5118.

Lirin
Established 1933

IS THE ONLY COMPANY 
WHICH MANUFACTURES ANO 

SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 

AUSTRALIA
RING (02) 587 3491 FOR INSTANT PRICES 

24-HOUR TURNAROUND SERVICE

Number 3
THE CONTENTS:
Audio, Video ProjectsAUUIU, Viucu riujuuio
Video Amplifier for Computers and VCRs; Video Enhancer, Vocal Canceller, 
Stereo Simulator for Tuners and VCRs; Guitar Booster for Stereo Amplifiers.
Automotive Projects _ .
Transistor-Assisted Ignition System; Breath Tester Checks Blood Alcohol 
Level; Low Fuel Warning Indicator; Speed Sentry for Cars; Audible Turn 
Signal Indicator.
Mains Power Control Projects
Musicolour; Photographic Timer; Driveway Sentry; Touch-Lamp Dimmer.
Power Supplies & Test Equipment __
Battery Saver for Personal Portables; Dual Tracking ±22V Power Supply, 
3'/2-Digit LCD Capacitance Meter; In-Circuit Transistor Tester.

NaO^ndec Portable 3’/2-Digit Heart Rate Monitor. 10 Year EA Project Index.

Available from "Electronics Australia”, 140 Joynton Avenue, Waterloo, 
Sydney. 2017, PRICE $4.50 OR by mail order: Send cheque to Electronics 
Australia”, PO Box 227, Waterloo, 2017, PRICE $5.40._____________ .

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.

CHEAP ELECTRONIC COMPONENTS: Low 
as 4c each polycaps, electros, diodes, 2c 
resistors — 70c a 100 same. Croc clip jump 
leads $1.90 per 10. 500 mix resistors 
$2.95. Postage 50c. Send for free list. 
Diggerman Electronics Box 33, Coramba 
2450. __________ ____________ ______

SUPER 80: software and hardware still 
available. For info, write to: Matrix Software, 
PO Box 291, Kensington 2033.

SPEECH SYNTHESISER 
BASED ON THE ADVANCED SP0256 CHIP & 
PRICED $44.00 IT IS BY FAR THE BEST 
VALUED SPEECH SYNTHESISER EVER. CON
NECTS TO ANY PARALLEL 0/P. A MANUAL 
CONTAINING SAMPLE PROGRAMS IS INC. ON 
BOARD LED TO MONITOR HANDSHAKING, TONE 
& VOLUME CONTROL, AUX CONNECTION SOCK. 
SEND YOUR MONEY ORDER OR A SELF ADD 
ENV FOR MORE DETAILS TO: 
JIMMY ROMANOUS 2/6 DAINTREY CRES 
RANDWICK 2031. NSW._____________________ 
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1983 issue of this magazine. It would 
seem from the portion of the circuit 
diagram that you sent that your set is an 
ideal candidate for this conversion.

Infrared TV 
remote control

I recently completed construction of 
your Infrared TV Sound Control but 
have encountered difficulties. After a 
number of tests on the transmitter board, 
I have come to the conclusion that all 
three oscillators are running at several 
times the quoted frequencies. Using the 
specified lOkQ resistor and ,0082MF 
capacitor, the 10kHz oscillator (ICId) 
has a frequency of 50kHz.

Changing the timing capacitor to 
.047juF or the resistor to 56kfi gives the 
required 10kHz frequency.

Similarly, the 5ms and 1ms oscillators 
give negative-going pulses of about 1ms 
and 0.1ms respectively every 42ms. I 
have not experimented with changing 
component values here as I would like to 
ask if you can shed any light on these 
results and confirm that 10kHz is the 
correct transmitter frequency.

I also note that the signal pulse on the 
base of the Darlington transistor is about 
twice what it is on the collector, which 
again appears to be incorrect unless the 
current drawn by the infrared LEDs 
causes this low reading. (K.F., Albion 
Park, NSW).
• Your problem lies with the 4093 
NAND Schmitt trigger IC. It seems that 
the hysteresis of a 4093 varies according 
to the manufacturer, something that we 
were unaware of at the time of 
publication.

If you were supplied with either the 
Philips HEF4093B, SSS SCL4093B or 
Motorola MC14093B device, then the 
following circuit changes should be 
made: (1) increase the 2.2ki) resistor on 
pin 2 of IC la to 6.8kfi; (2) increase the 
18kfi resistor on pin 12 of IC lb to 47kQ; 
and (3) increase the lOkfi resistor on pin 
6 of IC Id to 33kQ.

The circuit is correct for the National 
CD4093BC, RCA 4093B and SGS 
HCC/HCF4093B types.

The voltage reading recorded at the 
collector of the BD681 is correct and is 
simply the saturation voltage of the 
transistor.

Flickering digits on 
capacitance meter

Some time ago I built your Digital 
Capacitance Meter (EA March 1980) 
and have found it to be a very useful 
piece of equipment indeed. However 
there is one annoying little problem. The 
right hand digit 'lickers rapidly between

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 
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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.

zero and one. When a capacitor is 
attached the flickering ceases and all is 
well, but remove the capacitor and away 
she goes. This fault only shows up on the 
Microfarad range; on the other two 
ranges the display is rock steady.

1 have noted the errata and made the 
changes you recommend. I see that I am 
not the only one who has this problem 
and I refer to a letter from R.E. of 
Panawonica, WA in the Information 
Centre on page 141 of November 1981 
EA. I followed your suggestions to that 
writer and would swear that everything 
relating to switch Sib is OK. Can you 
help me with this please. (W.Y. 
Belmont, NZ).
• The flickering of the least significant 
digit which you describe is quite normal 
for this project. This only happens when 
there is no capacitor connected to the Cx 
terminals, and only when in the /zF 
range. This occurs because the auto 
nulling circuit is switched out when this 
range is selected.

While we agree that this may be 
mildly annoying, be assured that it is not 
due to a fault of any kind. We feel that 
the minor nature of the problem does not 
warrant any modifications being made. 
If the flickering becomes annoying, why 
not turn the meter off, or on to another 
range?

Autodim affected 
by control tones

I have been reading over the last few 
issues of people having problems with 
the Autodim project (Jan, 1981). I have 
built 14 of these dimmers and not had 
any problems yet, but one!

All 14 of these dimmers have worked 
successfully first time, though when

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 
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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 227, Waterloo

dimming from full brightness to “off’ at 
some stages the light would fluctuate, 
not flicker. This occurred at different 
times during the dimming cycle. This 
light fluctuation lasted approximately 
5-10 seconds: “not much to worry about” 
you say, but I am using the dimmers to 
create a false sunrise and sunset in bird 
avaries and need a stable effect.

I borrowed an oscilloscope from work 
and checked all waveforms listed in the 
article; they were found to be correct. 
Next step was to watch the mains 
waveform for any deviation: shock 
horror. At precisely the time when the 
lights acted up, the mains waveform took 
on a ripple effect, though still 
maintaining a 50Hz sine wave.

Since the sync signal is taken directly 
from the mains could this be upsetting 
the circuit? I noted that the output of 
IC l a changed its high & low periods 
during this time. Is this the carrier signal 
used by the council to switch hot water 
services? Would the problem be within 
the dimmer or could it be the mains? Is 
there anything else I could check for? 
(E.B., Busby, NSW).
• The effect that you decribe is indeed 
due to the control tones used by the 
supply authorities to switch off-peak hot 
water systems. The control tones have a 
frequency of about 1kHz and an 
amplitude of around 20 volts peak-to- 
peak.

While we have not had any 
complaints about tones affecting this 
circuit before, it should be reasonably 
easy to de-sensitise the circuit. One 
suggestion (which we have not tried) is to 
connect a 1 Okfi resistor in series with the 
signal line from D3 and a shunt ,033/zF 
capacitor from pin 9 of IC la to the 
neutral line.

The extra parts can be easily added to 
the back of the PC board.
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Information centre
Problems with 
40W inverter

Recently I bought a 12/240V 40W 
inverter (EA, May 1982) kit and find 
some problems which I hope you may 
help overcome. Firstly, I was supplied 
with a PL18/40VA transformer which 
had two 9V windings. I wired the 
transformer in and, on turn-on, had 
severe voltage drop problems.

With an 11W 240V fan the voltage 
was 190V and with a 30W TV 185V. 
With the frequency switch set to variable 
the voltage increased by 20V. In the 
fixed mode one 2N3055 runs warmer 
than the other. After checking the circuit 
I changed the transformer to a 
PL 12/40VA and noticed, with the 11W 
fan, that the voltage rose to around 
230V. With the TV, the voltage was the 
same.

In the fixed mode the voltages drop to 
220V and 210V respectively. 1 used a 
Tandy colour burst crystal and changed 
both ICs, as well as checking all the other 
components. I would like some advice on 
the problem of voltage drop, and would 
welcome suggestions. (D.F., Marsden, 
Qld).
• First of all, we recommend that you 
return to using the original transformer 
for this project. If the rest of the circuit is 
working properly, and the input voltage 
is correct, this transformer will provide 
the correct output voltage.

Make sure that the battery or power 

providing 12V at 3 or 4 amps. If this is 
OK, run the inverter in the fixed mode 
and measure the voltage across the 
transformer primary. This should be 
about 24V AC. Under these conditions 
the unloaded transformer secondary 
voltage should be about 275V AC.

Similar results should be obtained 
using the variable frequency oscillator. If 
there is still a significant difference, it is 
most likely due to a fault in this 
oscillator, since there is nothing to go 
wrong in the fixed one — either it will 
work properly or it will not work at all.

It is normal for one transistor to run 
warmer than the other in the fixed mode 
due to the slightly uneven duty cycle at 
the output of IC2 (5369).

EA Car
Burglar Alarm

In the May 1984 edition of Electronics 
Australia you published a Deluxe Car 
Burglar Alarm project, which I have 
built and find excellent. This alarm is set 
to sound for two minutes and then reset. 
Could you please tell me if there is any 
way to modify the circuit or change 
component values so that the alarm 
would sound for more than two minutes 
and then reset.

The two minute alarm may be 
adequate for some but for someone like 
myself, who is a fair distance from his car 
most of the day, a longer alarm period 
gives the owner more chance to hear it. 
Keep up the good work as we do 
annreciate it. (J.G.. Thornbury, Vic).

• It is quite easy to increase the alarm 
time for the Car Burglar Alarm. All you 
have to do is increase the value of either 
R3 or C2 on the Q output of IC3a. For 
example, increasing R3 to 1.5M should 
increase the alarm time by 50%.

There is a limit to how far you can go 
though. If the capacitor leakage current 
is greater than the charging current, the 
alarm will never shut off

VHF-UHF conversion 
for B&W TV set

I have a Princess colour TV set which 
I was told will not work in conjunction 
with a computer as it does not have 
UHF channel selection. 1 would like to 
modify the antenna board and/or the 
VHF tuner to accommodate a computer 
input without the expense of removing 
the existing VHF tuner and substituting 
a UHF tuner. Could you advise me if 
this is possible and provide me with a 
schematic diagram for this alteration. 
(H.P., North Ryde, NSW).
• It is not practical to convert your 
VHF only television into a combined 
VHF/UHF receiver. By far the simplest 
solution is to purchase a ready made 
UHF-VHF down converter. This could 
then be connected between the television 
set and your computer.

A more satisfactory result could be 
obtained by feeding composite video 
directly into the TV. This was explained 
in some detail in the article on the video 
amplifier which appeared in the August

Notes & Errata
BEACHCOMBER METAL 
LOCATOR (December 1984, 
3/MS/l 11): the power supply section 
of the circuit diagram (top right) 
incorrectly shows — 9 V at the top and 
+ 9V at the bottom. The polarities 
should be transposed.
STRESS MONITOR (May 1984, 
File 3/EG/28): the meter specified for 
this project was 0-250gA. This should 
have been 0-1 mA, although any 
meter of up to 2.5mA would be 
acceptable.
DECODER FOR AM STEREO 
(October 1984, 2/TU/54): the two 
0.47uF capacitors must be tag 

tantalums, not PC electrolytics as 
listed in the parts list.
16K RAM CARD FOR APPLE II 
(November 1984, 2/CC/91): pin 5 of 
IClb and pins 1 and 13 of IC6a 
should all be tied to Vcc instead of as 
shown on the schematic on page 37. 
Also, pin 1 of lC3b should be shown 
connected to pin 13, not pin 12.

Other corrections to the article are 
as follows:
Equation 3 on page 39 should read 
A'12 = A13 © BANK. -I- A12 
Equation in Table 4 should read 
R(tn 4- 1) = (AO © Al) (tn) 
Lines 7 and 8 in column 3. page 39, 
should read

If A3 is logic 0 then BANK — 0
If A3 is logic 1 then BANK = 1
Equation 4 should read
REN(tn + 1) = (AO + Al)(tn)

Under the heading Boolean algebra 
on page 41, all equations are missing 
either the complementary symbols or 
the exclusive circle around the OR 
symbol to make it XOR. These 
equations should read as follows:
a.a = 0.....................
a + a = 1.................
(a.b) + (a.b) = a © b 
a 4- b = a.b............  
a.b = a + b............

(1)
(2)
(3)
(4)
(5)

Finally, readers are advised that the 
author has changed his address to PO 
Box 167, Ascot Vale, Victoria 3032. 
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broadcaster Robert Parker has managed 
to win from his collection of historic 78s. 
While not without his critics, he 
certainly has my support.

This Duke Ellington recording opens 
with “East St. Louis Toodle-oo”, “Black 
and Tan Fantasy” and “Creole Love 
Call”, all from 1927 originals; then 
follows “Saturday Night Function” and 
“Cotton Club Stomp” (1929), “Mood 
Indigo” (1930), and an ear-catching 
“Daybreak Express” (1933). Four more 
tracks follow from the ’40s, the album 
ending up with an 18-minute suite under 
the collective title: “Black, Brown and 
Beige” (1944).

As with the Glen Miller album (Sept 
’83) and New Orleans Jazz Classics (Dec 
’83), the sound on this one is virtually 
free from 78rpm surface noise, but with 
enough treble, bass, dynamics and reverb 
to give the old tracks a totally new lease 
of life.

Which of the records you buy can be 
governed purely by your partiality to 
artists and titles. (W.N.W.)

made its debut in London, followed by 
appearances in Canada, France, 
Scandinavia and the Far East.

Recorded in the Oldcatholic Church, 
in Utrecht, Holland, during October 
1983, the sound is very clean, with glass- 
hard transients, and a touch of building 
ambience to add warmth to sound. The 
playing itself is first-rate.

As a first choice, I imagine that most 
would prefer an orchestral version of the 
work as, for example, the commendable 
Delos recording featuring Gerard 
Schwarz, Elmar Oliveira and the Los 
Angeles Chamber Orchestra. (The digital 
LP and CD versions were reviewed in 
Feb. ’81 and Aug. ’84).

But, popular as the “Seasons” may be, 
one might hesitate to invest in more than 
one orchestral version, whereas the 
guitar group can offer a quite different 
sound. The themes are the same, but it is 
left to the trio to interpret, on their most 
percussive of instruments, the birdsongs, 
the summer breezes, the north wind, the 
thunder and the lightning.

A word of advice: set the volume to a 
level that your amplifier will handle 
comfortably, but move your chair a little 
closer than normal to the stereo 
speakers. The whole performance will 
take on a more intimate, more vivid 
quality. Alternatively, try listening to it 
on a good pair of headphones.

In short, well worth a hearing if you’re 
at all partial to the sound of the classical 
guitar. (W.N.W.).

DEVOTIONAL ALBUM
WORSHIP II. Church in the City. 
Stereo LP. Star Song SSR-0046. [From 
Word Records Aust, 18-26 Canterbury 
Rd, Heathmont, Vic 3135.]

As might be imagined, Worship II is a 
sequel recording to an earlier and 
successful release from Star Song entitled 
simply “Worship”. The music itself is 
provided by a group of gifted musicians 
and singers attached to Church in the 
City, Houston, Texas — affiliated with 
the Assemblies of God.

The title of the album may not be very 
imaginative but it is certainly 
appropriate. In keeping with the 
generally fundamentalist approach of the 
affiliated group, the lyrics are either 
scripture paraphrases or direct 
expressions of devotion and worship. 
They are set out in full on the inner 
sleeve and can be followed easily, 
throughout.

However, while the lyrics are 
conservative, the musical treatment is 
contemporary, without being extreme. 
Backing includes guitars, pianos, 
trumpet, flute, recorder, percussion and 
bass, with strings over-dubbed later.

Many of the songs appear to have 
been composed by members of the group 
and, while their titles may be unfamiliar 
their themes will be self-evident:

Lord, I’ve Got a Song — Jesus Is the 
Name I Love — Fixing Our Eyes on 
Jesus — Your People Thank You — 
Hear, Oh Israel — June 24 and 25 — 
Glory to God in the Highest — Life- 
Giving Blood — Isaiah 43 — The Wind 
of the Spirit — Worthy is the Lamb — If 
It Had Not Been the Lord.

The sound quality is well up to normal 
standards and, all told, it adds up to a 
pleasant album of contemporary 
group/congregational singing which 
should find ready family acceptance 
(W.N.W.) *

PHILIPS
IS YOUR CURRENT 

I POSITION PROVIDING
THE REWARDS AND 
SATISFACTION THAT 
YOU REQUIRE?
Philips are world wide leaders in the design 
and manufacture of electronic products and 
have operations in all capital cities and major 
regional centres throughout Australia employ- 
ing more than 4000 employees.
As a result of our continual advancements in 
high technology equipment and increasing 
sales we are continually searching for expe
rienced and qualified technical staff for our 
service centres throughout the country 
Our product range is extremely diverse, rang
ing from consumer products such as Natural 
Colour Stereo T.V. receivers. Laser Video and 
Audio players and the latest in Video Recorders 
and cameras to our Professional Range of 
products such as Micro Processor Controlled 
2-way Radio Equipment, Data Communica
tions Information Equipment, Micro Processor 
based PABX/Traffic Controllers and Defence 
Systems.
To service the exceptional range of products it 
is important that we have the right technical I 
staff, therefore we are seeking to employ a 
5^?®/°f ,echn'cians in different fields in 
SYDNEY. MELBOURNE. BRISBANE and 
ADELAIDE.
Essentially, applicants will have some form of 
formal training, for example an E. & C. Certifi- I 
cate, RadioTradesCertificateorsimilar. How- I 
ever, the most important quality we seek in a I 
Technician is experience.
As can be appreciated experience is closely I 
attuned to the type of product serviced, but as I 
a guide the persons we are seeking should I 
have sound experience in any of the following I 
areas:

• CTV, VCR and Audio Servicing, both field I 
and workshop;

• Fault finding on hard unit systems using I 
digital micro processor techniques; I

• The servicing of 2-way radio equipment I 
both UHFand VHFin digital and analogue I 
circuitry;

• In servicing Electronic Office Equipment I 
and Finacial Systems including Electronic I 
Funds Transfer using digital logic.

As would be expected, wages and conditions I 
are excellent and staff benefits include super- I 
annuation after a qualifying period.
If you have had experience in any of the above I 
areas and you are interested in positions in any I 
of the locations mentioned, forward a detailed I 
resume, outlining in full your qualifications I 
and experience, also highlighting your particu- I 
lar area of interest to:

PHILIPS

Mr C. N. Westacott 
Personnel Officer

PHILIPS INDUSTRIES 
HOLDINGS LIMITED

443 Concord Road 
Rhodes. N.S.W. 2138.

PHILIPS — We want you to have the best
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IMPROVE YOUR HI-FI WITH RECORDS AND TAPES
SPIKES!!!

If you’ve built your own speakers 
or turntable you’ll know that 
overseas research recommends 
the use of spikes for speaker 
stands or turntable tables.
Super-hardened!

Height adjustable!
Gold flashed!

Sets of 8

NOW THEY ARE 
AVAILABLE 
IN 
AUSTRALIA!

per set 
+ $1 p&p

per pair 
+ $5 p&p
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H 435mm W 250mm D 350mm 
Other sizes available on request 

Allow 28 days for delivery 
Anywhere in Australia 

Payment by Cheque or Money Order
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SPIKES

STANDS
SUPER QUALITY 
HIGH RIGIDITY 
LOUDSPEAKER 
STANDS TO FIT 
BOOKSHELF SIZE 
SPEAKERS 
DRILLED FOR 
SPIKES (EXTRA IF 
REQUIRED.) 
MEDITE 
CONSTRUCTION 
SEMI-GLOSS 
FINISH

ICE ACOUSTICS 
29 Ravenhill Road, 

Turramurra, NSW, 2074

Please send me . sets icicles 

black stands 

brown stands

NAME..........................................
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STATE POSTCODE

GOSPEL PIANO
Dino: Chariots of Fire. Stereo LP, Liht 
LS-5819. [From Word Records Aust, 
18-26 Canterbury Rd, Heathmont, Vic 
3135. Phone (03) 729 3777.]

In the September issue, 1 expressed 
some reservation about Dino’s “Majesty” 
album on the grounds that the Title 
Track (not “little” track, as printed) did 
not “hang together too well” as pure 
audio, even though possibly very 
successful as a stage presentation.

This album has much the format, with 
featured tracks at the beginning and end 
of each side, separated by long medleys 
of Gospel themes, old and new, on solo 
piano. The essential difference is that 
this is a studio performance, unbroken 
by applause or comment. Indeed, the 
medley on each side blends naturally into 
the final track, lending considerably 
more cohesion to the presentation.

Side one opens with an ambitious 
arrangement of “Chariots of Fire”, 
mainly with synthesiser backing. It closes 
with the popular and tuneful “Exodus” 
theme, with orchestra and chorus. In 
between is a medley of nine well known 
hymn tunes, improvised and ornamented 
in the Dino manner.

Side two begins with “We Shall Behold 
Him”, with orchestral backing, followed 
by another presentation on solo piano, 
described as a “Praise Medley”. The 
closing track is “I’m So Glad That Jesus 
Lifted Me”, done with instrumental 
backing and with progressive key 
changes, finally accelerating to full take
off speed!

The surface is quiet and the sound well 
balanced but, on peaks, it lacks the subtle 
“unstressed” quality that distinguishes 
the latest generation of audiophile LPs. 
That apart, Dino’s “Chariots of Fire” has 
what it takes to make it a favourite for 
family listening. (W.N.W.)

JAZZ LIVES AGAIN
Duke Ellington: A Memorial. The Great 
Bands in Digital Stereo — Vol. II. RCA 
Victor LP VPL1-0436.

In a moment of inattention, I put this 
disk on the turntable under the 
impression that it was an American re- 
release. My immediate reaction, a few 
bars into the first track, was that they 
hadn’t taken long to copy the techniques 
being used by Robert Parker to re-record 
and revitalise old 78s, as per our story on 
page 20 of the September ’83 issue.

A few moments later, I looked again at 
the jacket and the reason for the sonic 
similarity was obvious: it was a Robert 
Parker transcription on a local RCA 
release and is, in fact, the second in the 
series specifically mentioned in our 
September article.

I recount the incident, not to draw 
attention to my own lapse of memory, 
but to emphasise the distinctive quality 
that recording engineer and ABC

GUITAR TRIO
Vivaldi: The Four Seasons. Played by the 
Amsterdam Guitar Trio. Stereo LP, 
RCA Red Seal VRLL7474.

In his jacket notes, John W. Duarte 
points out that these popular, pictorial 
works were originally the first four in a 
set of twelve violin concertos, published 
in Amsterdam in 1725. As such, he 
suggests, Vivaldi would be unlikely to 
have objected to their adaption for three 
guitars, especially when played by a trio 
as capable as the one featured here.

Comprising Johan Dorrestem, Olga 
Franssen and Helenus De Rijke, the 
Group was formed in 1978, after the 
members had completed their studies at 
the Sweelink Conservatorium. The Trio
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TAPES
then, despite an obvious discontinuity, a 
quite surprising strength and consistency 
of tissue”) but to my ear these pieces 
reflect a mighty respect for Schumann 
rather than hint at the later composer of 
those three great operas, Salome, Elektra 
and the Rosenkavalier.

To me their only interest is historical. 
The Sonata is as early as Op. 5, the Five 
Piano Pieces still earlier. Gould offers 
them in minutely controlled playing. 
Great variety of inflection is delivered 
with unquestionable authority. Certainly 
all pieces show unusual understanding of 
the piano’s capabilities. And the digital 
recording makes the piano tone very 
faithful indeed.

A funeral march owes much to 
Beethoven and, as well as the very 
noticeable Schumann influence, there 
are also hints of Brahms. Of the best of 
Richard Strauss there is no sign, though 
there is a nice tune in the fourth of the 
Five Pieces. (J.R.)

MAKROPOULOS

Opera founded on the play by Karel 
Kapek. Elisabeth Söderström, Peter 
Dvorsky, Vladimir Krejcik, Anna 
Czakova, Vaclav Zitek, Beno Blachut 
and others with the Chorus of the Vienna 
State Opera and the Vienna 
Philharmonic Orchestra. Conducted by 
Sir Charles Mackerras. Two Decca 
analog discs in box with annotations by 
John Tyrrell. D44D2.

I must start by saying the translation 
of the Czech title into The Makropoulos 
Case leaves one with the wrong 
impression of the libretto of Janacek’s 
opera which, by the way, he wrote 
himself. The notable Janacek scholar, 
John Tyrrell, who writes a splendid 
account of the work taking up five odd 
pages in the brochure accompanying the 
two-record set, suggests that William 
Mann’s version of the Makropoulos 
Document gets much closer to the 
composer’s meaning.

I must warn readers that a first run 
through will confront the listener with 
some puzzles, and perhaps a second one 
too. Before either I recommend reading 
Tyrrell’s notes with great care. It will pay 
great dividends.

The Makropoulos Case makes the 
fifth and last Mackerras Janacek 

recording of what can be regarded as the 
composer’s five current operas in the 
international repertoire.

I first met the work in Paris in the late 
’60s when Mackerras conducted the 
Sadler’s Wells Opera Company in it with 
the great late Marie Collier in the name 
part at the Chatelet theatre — the old 
Sarah Bernhardt. When I went behind to 
see him after the show he was engaged in 
a loud altercation with the representative 
of the French Radio, forbidding him to 
broadcast the performance as it was so 
badly performed.

The stage manager, who was 
translating Mackerras’ expostulations 
into fluent French, answered my 
statement that I hadn’t noticed anything 
go wrong with I thought rather 
cryptically: “You would have done if you 
knew it as well as you know Madam 
Butterfly.” I had never met him before. 
That my wife and Mackerras’ wife had 
to scour Paris the next morning to rescue 
his tail suit from a locked theatre and get 
it to Orly airport in time for Mackerras 
to use it in Prague that night is another 
story.

There is a habit among Czech singers 
to distort lines. In spoken Czech the 
accent always falls on the first syllable of 
the word with an unaccented 
lengthening of the second syllable and all 
this made more difficult in the Moravian 
accent of the language. I am explaining 
all this at such length in the hope that it 
might help you through the first few tries 
to unravel the problems in this elusive 
work and that you will find it as 

rewarding as I did.
Among Tyrrell’s extensive notes is a 

description of Czech pronunciation. This 
will be valuable to any libretto follower 
since the unfamiliar clusters of 
consonants has the accent almost always 
on the second syllable. Mackerras 
explained to me at supper after the show 
that the real difficulty in getting a perfect 
performance was in the rhythmic 
complexity of Janacek’s vocal lines. 
Mackerras, by the way, had spent many 
years in Czechoslovakia and had learned 
to speak fluent Czech — even Janacek’s 
provincial Moravian dialect.

The story is based on a novel by the 
writer Karel Kapek who became world 
famous with two plays, RUR Rossum’s 
Universal Robots and The Insect Play. 
Both are politically slanted.

The Makropoulos Case, in brief, deals 
with the subject of longevity, The 
heroine is 300 years old, has acquired 
great riches, had a long list of lovers 
(“one cannot love for ever”) and is now 
thoroughly fed up with life. The account 
of what happens to her I will leave to 
Janecek’s eloquent music which indulges 
itself in many interesting side tracks, all 
in the composer’s inimitable short 
ejaculated phrases and skilful assembling 
of them into a smooth and logical whole. 
I cannot praise this music too highly.

The music is splendid to my, 
nowadays, more tutored ear and the 
recording brilliant. The main themes are 
illustrated in Tyrrell’s splendid notes and 
there should be nothing left, after two or 
three tries, to give you anything but very 
much pleasure — even delight. (J.R.)
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ww*““" RECORDS AND
CLASSICAL • POPULAR • SPECIAL

RAVEL

Scheherazade, Three poems of 
Mallarme, Madagascon Songs, Five 
Popular Greek Melodies, Song of the 
Lentisque Gatherers, and Don Quixote 
to Dulcinea. With the BBC Symphony 
Orchestra and Members of the 
intercontemporary Ensemble Conducted 
by Pierre Boulez. CBS Masterwork 
Analog Disc M39023.

Heather Harper strikes 12 at once 
with a rivetting performance of Ravel’s 
Asia, as fine a song as any written this 
century. It is so dominating that it makes 
the other two in the trio sound modest, 
fine as they are, by contrast. She is in 
great voice.

That she takes it at such a steady 
tempo adds to its majesty. The emotion 
changes as the singer goes through a long 
list of what she would love to see and 
experience in Asia. In her opinion Asia is 
a “wonderful old land of nursery-tales 
where fantasy sleeps like an empress in 
her enchanted forest” to the penultimate 
sinister stanza where she would like to 
see “a smiling headsman cut an innocent 
neck with his great curved oriental 
sword”.

Slow sensuous phrases alternate with 
gorgeous bursts of music, and a studious 
veiled tone gives way to full throated 
thrusts, leading to the shattering climax.

I am not exaggerating when I write 
that the effect is overwhelming. So much 
so that the older two beautifully 
delivered songs in the bracket sound like 
vocal etudes.

Not the least surprising is the amount 
of passion Pierre Boulez evokes in the 
BBC Symphony Orchestra. I have 
always regarded him as a very cool 
gentleman, rather more like a bureacrat 
than an ardent voluptuary. The 
orchestra provides exactly the right 
background for all the many varied 
Ravel songs, perhaps the most pendious 
ever to be recorded on one disc.

Of the other items in the Scheherazade 
Suite, of which Asia is the first, there is 
the tranquil atmosphere of the 
Enchanted Flute, its beautifully played 
flute solo, and the subtly androgynous 
The Indifferent One in which sex of the 
“invited one” is quite plainly male while 
that of the host who importunes the him 
to enter and stay is never made clear.

Heather Harper shares the other 
Ravel songs with soprano Jill Gomez, 
Jessie Norman — who I think is the most 
glorious soprano to be born on this 
planet since Kirsten Flagstad — and 
baritone Jose Vin Dam. All sing 
attractively, thoughtfully paying devoted 
attention to French style with its 
difficult long legatos and light, almost 
flippant, interludes. This is a disc that I 
can recommend with great enthusiasm, 
especially to those who love French 
music as much as I do.

A list of the songs included is 
contained in the titles above the review.

LISZT

Piano Concerto in E Flat. Piano 
Concerto in A Major. Svjatoslav Richter 
(piano) with the London Symphony 
Orchestra conducted by Kiril 
Kondrashin. Philips Sequenza Analog 
Disc 412 006-1.

The photograph of Richter on the 
sleeve shows a balding man with white 
sideboards, very different from the 
sturdy, tough-looking fellow of some 20 
years ago when he was welcome with 
worldwide acclamation. He was 
recording in London when I was there in 
the early 1960s and, as the PR man at 
Philips, Leslie Gould, was a friend of 
mine, I learned a lot about him.

He was never allowed out of sight by a 
sort of keeper, a fellow-Russian. He 
never left the recording studio for meals; 
all were sent in and carefully examined 
by his “companion”. No alcohol was 
allowed and it was rumoured that drink 
was one of his problems. He remained a 
firm favourite for years. Other great 
pianists came but Richter remained 
peerless in the piano music of Schumann.

There is much reverberation in the 
opening bars of the E Flat Concerto and 
Richter’s interpretation is very romantic 
indeed, with many rubatos and 
hesitations against a background of 
dazzling technique. It could be described 
as “gamey” — what the French mean by 
the word “faisande,” with an acute 
accent on the last letter — in short, hung 
till high.

But even with the rubatos thrown in 
his statements remain masterful, though 
the style would be more appropriate to 
Chopin.

Liszt created a new form in this 
concerto, a fact skillfully explained in the 
sleeve notes and which lack of space 
prevents me from quoting here. Richter 
retains his beautiful touch, though some 
of his rubatos become irritatingly beyond 
credibility, torturing the line quite out of 
shape.

One novelty in interpretation occurs 
in the very first bars of the introduction 
which is taken majestically instead of 
vigorously — quite largo, in fact. The 
famous triangle notes in the finale, from 
which the concerto takes its name, go 
unheard on my very good equipment. 
Where they should be heard as a solo 
there is just silence.

Whenever Richter increases his speed 
he scintillates. The orchestra, except 
when it disappears under a long piano 
trill, is always in good balance. 
Inexplicably, this trill dominates to such 
an extent that the band, which has a 
dainty theme, seems to suddenly get 
modest, at least for a while at any rate.

As to the A Major Concerto, after 
several years away from it the first lovely 
theme still worked its magic on me. But 
it is taken so very slowly — I know it is 
marked “sustained adagio” — that it 
sacrifices some of its beauty. The horrid 
march sequence towards the end has lost 
none of its vulgarity but by contrast 
Richter takes the quicker portions at a 
dazzling speed. Despite this fleetness 
each note receives its correct value.

In the middle of the work, the cello 
solo of the main theme is most 
beautifully played. On the whole the 
orchestra plays very well and there are 
always Richter’s sparkling runs. 
Incredibly, it gets still faster to a glorious 
finish. (JR)

STRAUSS (RICHARD)
Sonata in B Minor, Op 5. Five Piano 
Pieces Op 3. Glenn Gould (piano). CBS 
Masterworks Digital Disc D38659.

This is the late Glenn Gould’s last 
recording and it is a pity that this 
eccentric but highly gifted artist is 
wasted on such trivial material. But such 
was the nature of Gould who, 
controversially, warmly supported the 
student Strauss’ trivialities.

True and notable English critic, the 
late Ernest Newman, mentioned them 
with some respect (“There is now and
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SOUNDERS NOW OPEN BURANDA QUEENSLAND

NOW OPEN BURANDA QUEENSLAND

VISA
mail order via 

YOUR PHONE

Incorporating ELECTRONIC AGENCIES

NUMBER 1 FOR KITS

VALUE AT $22.50
THIS MONTH ONLY $19.50
5 WATT 8 OHM HORN - Fully weatherproof and 
with unique voice coil construction for dependability on full drive. 
Cat AS-3180

ONLY $9.95 Has plastic flare

QUALITY PROBE CASES
We have secured a small quantity of probe cases They can be used for 
digital (te. logic probes, pulsers etc) or for analog purposes (signal 
injectors etc).
PROBE CASE 1: Measures 155(L)x25(D)mm. It has a chrome metal 
body tube. A stout insulated probe is fitted at one end with a grommet/cap 
on the other. Weight 88 grams.
PROBE CASE 2: Identical to the above except that the body is a clear 
acrylic tube. Overall length 135(L)x25(D)mm. Weight 25 grams

Probe 1 Cat. HB-6310 $8.95
Prob« 2 Cat. H&6311 ONLY $6.95 AT LAST! LOW COST 

TELEPHONE EXTENSION 
CORDS! —

new stereo Hi Fi VCR s. . »u
Apart from this the amp has incredible features. Among them:
★ Torodial power transformer for very low hum radiation
★ Virtually &RO screened wiring (almost no other wiring as well).

★ Massive heatsinks
* AJmost™!!'parts bunted on one giant PCB so assembly is enormously simplified

* Over 100 watts per channel genuine ...
Here is what EA (a conservative bunch usually) say about their new mp -

“The best integrated amplifier design ever published .
“‘Here ?s°T ste^oampX'that will equal or better any commercial amplifier design

regardless of price”. December 1984 Page 95)
„. . new Tavcar is toolins up for this project. We will have a full kit available in MARCH. As you have come to 
erpert from Jaycar our kit will reflect Sie “no compromise” philosophy. You will not be disappointed.

NSW: SYDNEY 117 York St Tel (02) 267 1614
CARLINGFORD Cnr Carlingford & Pennant Hills Rd Tel: (02) 872 4444 
CONCORD 115/117 Parramatta Rd. Tel (02) 745 3077
HURSTVILLE 121 Forest Rd Tel (02) 570 7000

QLD: BURANDA 144 Logan Rd Tel (07) 393 0777

MAIL ORDERS: PO Box 480, AUBURN NSW2144 Tel: (02) 643 2000 
For an other information (te. PAP, .hop hoar, etc) see other ads.

SJ REN " the ever popular mechanical siren. 12V operation 
with a sound level pressure of 116dB. Comes with mounting bracket 
Cat LA5265

ONLY $29.95 
WEATHERPROOF SIREN HORN 
12V DC operation with deafening wail. Current drain 500mA 
approximately. Attractive off-white FVC finish.
Cat LA-5700

VCR STEREO 
ADAPTOR
★ Converts mono sound of standard VCR s or TVs AM radio 
etc to pseudo-stereo signal
★ 1 x RCAS socket input 2 x RCA socket output
★ NOT A KIT, built, tested and guaranteed
★ Complete with plug-pack
★ Dimensions: 110 x 130 x 32mm
Cat. AV-6506

ONLY $37.50

KEYSWITCH " This is the standard solid barrel type 
with 19.5 mm mounting hole required. SPST action. Two keys 
supplied. r

CarSMOiSO ONLY $6.95

LOW COST STEREO 
HEADPHONES
Ideal replacement for walkie stereo units. Hi Fi sound
Cat AA-2015

ONLY $6.95
LOW COST , 
QUALITY 4$.
MICROPHONE
Looks like the $70 plus units but at a staggering price. Unbelievable 
sound quality. Low impedance.
★ Supplied with 2.9 metre of cord and '4" phone plug 
★ Attractive silver colour
Cat AM-4090 

GRAB THIS! $19.95

116dB of “TWEETIE PIE” 
This incredible little piezo screamer /measuring 57Lx33H) 
emits a 116dB wail. It sounds like a very loud canary. The 
sound at close range is almost unbearable If you mount it 
inside your car and your alarm fires a would be thief would 
probably be scared half out of his wits' Ideal for any 
component high noise alarm application. Simply connects 
to 12V DC _ — ___

ONLY $24.95
30 V1 AMP POWER 

SUPPLY KIT
Brand new design with two ranges of current limit in special 
plastic case.
Cat KA-1574 Ref: EA January 1985 

$645Q 4^

AUTOMOTIVE KEYSWITCH
This special automotive unit features a rugged neoprene rubber boot 
that clips over the weather-exposed part of the switch - even the keys 
are special tube types. Size of hole required only 12mm.
Cat SM-1032

ONLY $4.95
‘THE RED FLASHER’ 
Is your car safe? Well why not make sure by installing 
the Red Flasher. Thieves stay away from cars with 
flashing lights and this unit looks so good they’re 
bound to think you have an alarm fitted, whether you 
have or not!
We suply a quality Swiss pushbutton illuminated 
square switch and electronics to make it flash plus 2 
deterrent stickers.

catW7000 ONLY $20.95

nanear
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START YOUR OWN BUSINESS!

ACP-2 LOW COST STEEL ALARM CONTROL PANEL
Thisii the first low-cost but professionally made steel encased unit that we have seen. It has most of the main features ofprofessional 

control boxes including;- ,
★ Lockable baked enamel steel box. Tamper switch can be fitted.

★ *remole kcY ls cut' wheth« a*3™ “ "on" or

★ Built in siren driver.
★ Relay output control provides 12V DC for sirens, bells etc.
★ NO instant and N.C. delay alarm loops for perimeter protection
★ Will operate as fire alarm as well. (Has fire/smoke sensor inputs)
★ Different siren tone for fire/burglary
★ Diagnostic audible and visual alarm circuit status indicators
★ Simple one-key operation. Ideal for non-technical people to operate once installed.
★ Built in PANIC button
* Separate timing and latching relay outputs with high current contact ratings
★ (The above could be used to operate automatic telephone dialler etc.) •
★ Dimensions 230(H) x 170(W) x 70(D)mm

NEW
m^Xvou^n'^S elsewhere (even WITHOUT steel box). Jaycar has secured this product for you at a

fantastic breakthrough price.
Cat LA-5165 , -

Believe it or not the ACP-2 is only
Power supply with facilities 
to recharge Gel battery.
Cat MP-3018
$34.90

Gel battery to suit 
Cat. SB-2480 
$24.50

FRON

ONLY
$99

PASSIVE INFRA-RED 
DETECTOR

. Jaycar breaks the $ 100 price barrier. Bulk buying byjaycar 
JJ has enabled us to pass on large savings on popular Passive 

JB Infra-Red detectors. PIR s (as they are known in the trade) 
are the most popular method of detecting movement in 
open areas. They are very reliable and being passive (i.e. 
they are not transmitters like microwave or ultrasonic 
sensors) they false trigger a lot less For a technical 
description see page 21 of our 1984 Catalogue The only 
drawback in the past was their fairly high cost Now you 

\ have no excuse to install one (or two) as part of your alarm
system.
(Please note that the illustration is indicative of P1R. We 

W reserve the right to ship units of similar performance but
~ possibly different physical appearance).

Cat. LA-5015

SECURITY CABLE “ 4 core, flexible stranded 
conductors (7 x 0.18) in tough outer sheath.
Cat WB-1590

60C/metre - 100m roll $38.00

EXTERNAL SIREN COVER
Louvred painted steel. Size for 5" horns or sirens. Special 
tamper switch on bracket. ------------ —------ ;------------
(1 ncluded)

Cat. LA-5110

$23.50
WARNING

alarm sticker ■ A durable self adhesive 
sticker that clearly tells a would be thief that an alarm is fitted 
Does not refer to a particular type of alarm - creats more doubt in 
the thieves mind.
Cat. LA-5100
95C each or 85C for 10 or more

PRESSURE MATS“ A very underrated 
& reliable sensor. Once installed (we admit that lifting carpet can 
be a hassle) they can usually be forgotten about forever. Ideal 
for placing at vunerable window locations. 800 x 520mm. 
Cat. LA-5002
ONLY $16.95 ■ N.O. contacts
WINDOW TAPE & BLOCKS

Simply stick tape in place and terminate with circuit blocks. 32 metre 
roll 6 4mm wide
Cat. LA-5050

ONLY $7.50 per roll
Circuit Blocks Cat LA-5060 ONLY 45C ea

HEAVY DUTY REED/MAGNET
Used for roller-shutter doors, tilting garage doors or any wide-gap 
application. Supplied with strong magnet, flexible conduit connector 
etc.
Cat LA-5073

Magnet Protected
Housing

REED SWITCH & MAGNET
Complete assembly of a reed switch and powerful magnet Can be . 
screw mount or self-adhesive.
NORMALLY CLOSED (when in proximity of magnet)
Cat. LA-5070
NORMALLY OPEN (when in proximity of magnet)

Ca' both types same price 
$2.95 ea or $2.50 ea for 10 or 

more

Conduit 
Protects Circuit 
Wiring

Profile Switch In 
Housing Mounts 
Directly to Floor



Perfect Software 
- it’s easy!

No complicated directions, no tedious 
memorisation, no confusion. These are 
the claims for the new Perfect 2.0 
Software. According to the brochure, an 
operator can learn to use any of the 
Perfect programs in two to three 
minutes.

Software currently included in the 
range is Filer, which allows the 
construction of a computerised records 
management system; Link, an asyn
chronous telecommunications program; 
Writer, a full featured word processor; 
and Calc, which performs electronic 
spreadsheet calculations.

Perfect Information: 1st Floor, 480 
Crown St, Surry Hills, NSW 2010 
Phone (02) 332 2177.

Interface Adapter
Cable-Tectonics are now manu

facturing a range of RS-232 Adapter 
Units designed to interface with various 
type of computer and peripheral 
equipment. They eliminate the need for 
operators to make changes to the cable 
connecting the equipment where 
standard and null conditions are 
required.

The unit which is small and designed 
to be fitted in-line with the cable is 
available with or without a null selector 
switch. The switched model can be used 
either “as-is” (wiring pins one to one) or 
by using the switch to change pins 2 and 
3 so that they are in a null condition.

Three models are available with either 
male pins at both ends, female pins at 
both ends or male and female pins at 
either end. The housing is all metal 
which consequently minimises in
terference from outside sources.

Cable-Tectonics Pty Ltd: PO Box 126, 
Brookvale, NSW 2100. Phone (02) 938 
5211.

Single card 
CMOS system

JED Microprocessors report that, 
in the first two months of production, 
over 50 of their single board 
computers have been sold. The 
computer is designed and built in 
Australia and is aimed at data logging 
and control applications.

It is a completely CMOS design, 
compatible with the STD bus and 
uses the National NSC800 CPU. This 
allows it to take advantage of the Z80 
instruction set. It can also be 
programmed in XTBASIC, a version

New high speed printer 
from NEC

Datascape, the largest Australian 
distributor of NEC printers, have just 
announced the release of the new high 
speed Spinwriter — the model 8800.

The 8800 replaces the popular 7700 
series which for many years has been a 
workhorse for heavy duty and high speed 
word processing applications. It features 
a maximum speed of 55cps and, more 
importantly, is rated at 50 cps using 
average text 12 pitch, and uses the well 
known NEC thimble range.

One of the most attractive features of 
the new 8800 is its versatility. All paper 
handling options such as sheet feeders, 
tractors, front inserters and many others 
are now common throughout the 
Spinwriter range. It uses the same 

of BASIC generated by JED and 
tailored for control applications.

The board if particularly suitable 
for applications where low power 
consumption and small size are 
important — the CMOS logic means 
that the board has a power 
consumption of only 0.5W.

Only a single JED STD/800 card is 
needed for up to 56K of memory, 
RS232 serial I/O, 30 bits of parallel 
I/O, two 16 bit counter/timers, eight 
analog inputs (8 or 10 bit) and a real
time clock.

JED Microprocessors Pty Ltd: PO 
Box 30, Boronia, Vic 3155. Phone 
(03) 762 3588.

ribbons and accessories as the 2000 and 
3500 series of Spinwriters.

The 8800 also features plug-in 
interfaces for RS232, IBM, Centronics 
and Diablo, again giving the user 
flexibility. Finally, this is the quietest 
Spinwriter made, and possibly the 
quietest daisywheel-type printer 
available.

Datascape Pty Ltd: 44 Avenue Rd, 
Mosman 2088. Phone (02) 969 2699.
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F COMPUTER PRODUCTS
Adam computer now stands alone Following the sales success of the 

Module 3 Adam home computer, 
Computer Distributors Australia have 
announced the release of a stand-alone 
Adam. It will be targeted at the small 
business and office market, but will be 
available through department stores and 
electrical retail outlets.

The standard Adam has 80K of 
memory and 36 columns configuration, 
although 114K and 80 columns are 
available as an option. This option, 
together with the daisywheel printer and 
high speed digital cassette drive as 
standard inclusions position the package 
ideally for the small business computer 
market. A CP/M dedicated disk drive is 
to be released during 1985, together with 
20 CP/M software titles.

Besides the printer and cassette drive, 
the stand-alone Adam package includes 
processor, keyboard and interfaces 
necessary to have the system fully 
operational — there are no additional 
expenses.

Computer Distributors: 26 Cross St, 
Brookvale, NSW 2100.

2 Gigabytes on 
laser disc

New technology from France offers a 
solution to the problem of accumulating 
libraries of data disks and tapes for 
Australian computer users.

Distributed in Australia by Pulsar 
Electronics, the new Gigadisc uses solid
state laser technology and will store 1000 
Megabytes (one Gigabyte) of data on 
each single or double-sided disk cassette.

Gigadisc can be connected to almost 
any computer via the Small Computer 
System Interface (SCSI), and allows the 
direct accessing of any record.

Developed by the French company 

Thomson-CSF, the computer peripheral 
can record and store data, text, digital 
images and speech for a period of at least 
10 years.

A computer interface controller can be 
integrated into the Gigadisc unit, which 
can handle up to eight Gigadisc units. 
Associated with this controller is an 
automatic error detection and correction 
module.

With the use of the innovative'- laser 
technology, writing on the Gigadisc is 
achieved by the thermal alteration of a 
metallic film on the disc while reading is 
done by a laser diffraction technique.

Pulsar Electronics: Catalina Drive, 
Tullamarine, Vic 3043. Phone (03) 
330 2555.

Apple launches 
computer service plan

Apple Computer Australia Pty 
Ltd announced a local “AppleCare’' 
service plan for its range of personal 
computers. It is intended to provide 
an alternative, low-cost, extended 
warranty and service plan for 
Australian Apple buyers. It will be 
available immediately from more 
than 100 Apple dealers around 
Australia, and is designed to cover 
all Apple systems locally available.

The plan provides cover against 
unexpected repair costs, no matter 
how many times these might arise 
during the term of the agreement. 
Modular repair systems and careful 
qualification by Apple of repair cen
tres are expected to result in fast 
repair service.

The annual cost of an AppleCare 
carry-in service plan contract will 
vary from about $72 per year on an 
Apple He to about $156 on a 512K 
Macintosh. Older Apple products, 
such as the Apple II +, will also be 
eligible for cover.

Further information can be ob
tained from Apple Computer 
Australia Pty Ltd, 37 Waterloo Rd, 
North Ryde, NSW, 2113. Phone 
(02) 888 5888.



IRH to handle
Seiko components

IRH Components has been appointed 
Australian agents for Seiko Instruments 
and Components. Seiko products now 
available from IRH include liquid crystal 
displays, fibre optics and thermal 
printers.

Seiko Instruments and Components 
are specialists in the production of liquid 
crystal displays including modules 
providing up to 80 characters per line 
and multicolour displays using electro
deposited colour filters.

Seiko also produce a wide range of 
quartz crystals and crystal oscillators 
using a photolithographic process which 
reduces the effect of ageing.

Further information on the Seiko 
range of products is available from IRH 
Components, 53 Garema Circuit, 
Kingsgrove 2208. Tel (02) 750 6444 or 
(03) 484 5021.

12 and 24V fluoros

Selectronics, manufacturers of a wide 
range of transformers and wound 
components, have just released a series 
of low voltage fluorescent lamps 
designed to operate from 12V and 24V 
DC supplies.

Powered by the Selectronics designed 
Invert-A-Lite, these new lamps are 
available in 13W, 18W and 36W ratings. 
All units are complete and fully wired 
ready for installation and have been 
exhaustively tested in a wide range of 
lighting environments.

Diffusers are available as optional 
extras for the 18W and 36W models and 
the 13W model is supplied complete with 
a diffuser. Tubes are supplied with all 
models.

As well as industrial, commercial, 
general and emergency lighting, the 
lamps are ideal for domestic, caravan, 
camping, boating and solar applications.

Selectronic Components Pty Ltd: 25 
Holloway Dr, Bayswater, Vic 3153. 
Phone (03) 762 4822.

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 otherfields. 

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.

StuttsW
CORRESPONDENCE COLLEGE

The name to trust in correspondence education.

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

MR MRS MISS

(PLEASE PRINT)

AGE_____

ADDRESS

___ ______________________________________________ POSTCODE

Stott s undertake that no sales counsellor will visit you

Melbourne, 140 Flinders Street. 3000 Tel 636212
Sydney, 383 George Street. 2000. Tel: 29 2445 

Brisbane, Suite 3. 65 Mary Street. 4000 Tel 221 3972 
Adelaide. 226 Pulteney 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 Hull. Tel: 676 592

The Stott’s range ol courses 
in Electronics is:
Intro to Electronics
Digital Electronics for

Techniciaps/Servicemen
Microprocessors
AM Radio Receivers 
Radio/TV Servicing 
Colour Television

ALA/ST53O3/EA185
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F NEW PRODUCTS
High efficiency 
switchmode power 
supplies

A new family of triple- and 
quadruple- output 50 and 65W 
switchmode power supplies is now 
available from Semiconductor 
Circuits, Inc. Fixed voltage output 
combinations include triples of 
+ 5V/±12V, +5V/+15V, and 
quads of + 5V/±12V/ —5V and 
+ 5V/±15V/-5V with model- 
defined output current levels.

The CF Series is designed to 
furnish cost-effective, reliable power 
for microprocessor, associated 
memory and interface chips, disk 
drives, and video display terminals. 
Ten models achieve verified 
minimum Mean Time Between 
Failures (MTBF) of 100,000 hours. 
Operating efficiency of 75% (type) 
over the entire input range enhances 
reliability by maintaining cooler 
operation despite input voltage 
variations.

All models can be configured to 
operate from either 90 to BOV AC 
or 180 to 230VAC inputs at 47 to 
63Hz. Input protection includes 
surge limiting of inrush current and 
on-card fusing of the AC input. All 
outputs are free of chip-damaging 
overshoots for specified operating 
conditions. The outputs are 
overvoltage clamped and short- 
circuit protected to output common. 
Total output power is limited to 
150% of full rated output, and 
output hold up time is 16 minutes.

Further information from The 
George Brown Electronics Group, 
174 Parramatta Road, 
Camperdown, NSW. 2050. Phone 
(02) 519 585.

Minicomputer 
power supply

Scientific Electronics advise the 
availability of a new switchmode power 
supply specifically designed for a wide 
range of minicomputers and peripherals. 
Designated the SM350AE4, it is the 
latest in a broad range of switchmode 
models for the computer industry.

The SM350AE4 has five output rails: 
+ 5.2V at 25A; +12V at 6A; + 2V at 
6 A; — 5 V at 2 A; and — 12V at 2 A. Input 
is 180-280V AC 45-65Hz and 90-140V 
AC 45-65Hz. It incorporates overvoltage 
protection on the 5V and 12V rails. 
Other features are reset and power fault 
signals, remote on-off facility, remote 
input voltage selection, and overvoltage 
protection on the 5V and 12V rails.

Designed and manufactured in

Function generator 
from Elmeasco

Elmeasco Instruments advise that 
Exact Electronics has just announced 
the Model 627 13MHz Function 
Generator. The unit offers sine, square 
and triangle waveforms, inverted 
waveforms, variable symmetry 
waveforms and DC offset. Frequencies 
from 100 microhertz to 13MHz may be 
selected using nine overlapping ranges. 
Within each range the frequency may be 
varied over a ratio of 1300:1 either 
remotely, from the front panel or using 
an external VCF voltage.

Operating modes include: Run 
(continuous waveform), Gate 
(continuous only while gated), Trigger 
(single cycle waveform with each trigger) 
and Inhibit (no waveform at output 
except during GPIB trigger commands; 
ie, external and manual triggers are 
inhibited).

All numerical parameter values are 
selected and displayed on a 3/2-digit 
LED display. These parameters are: 
frequency, amplitude, offset, symmetry 
and calibration sequence number. A 
decimal point and range LEDs 
determine the multiplier. Amplitude 
range is 10mV p-p to 10V p-p into 50Q, 
offset range is to ±5V peak into 50Q, 
and symmetry range is 5%:95% to 
95%:5% with 1% resolution. Additional 
front panel LEDs annunciate the non- 
numerical parameters which are selected.

Operational parameters current when 
the unit is powered down are stored in 
non-volatile memory and recalled when 
the generator is powered up.

Australia by Scientific Electronics, the 
SM350AE4 is fully supported by a five- 
year guarantee and complete local 
technical back up.

Further information from Scientific 
Electronics, PO Box 127, Bayswater, 
Victoria, 3153. Phone (03) 762 5777.

Further information from Elmeasco 
Instruments Pty Ltd, PO Box 30, 
Concord, NSW 2137. Phone 
(02) 736 2888.

Solid aluminium 
capacitors

Philips Electronic Components 
has released a new range of long-life 
solid aluminium capacitors.

These single-ended capacitors are 
potted in a square epoxy resin case 
with tightly controlled dimensions. 
This means that the capacitors sit 
flush on a PCB surface, enabling 
them to withstand severe shock and 
vibration. They are intended to 
replace tantalum capacitors in 
applications where high reliability is 
required.

The 124-series is for filtering, 
smoothing, coupling and decoupling 
in general and industrial 
applications — especially in 
automotive and mobile equipment. 
Capacitance range is 0.1 to 68mF, 
with a tolerance on nominal 
capacitance of ±20% (or ± 10% on 
request). Rated voltage range is 6.3 
to 40V. The capacitors have a basic 
specification to IEC384-4 (long-life 
grade), with a category temperature 
range of -55 to +85°C, and 
climatic category of 55/085/56 (to 
IEC68).

Further information from Philips 
Electronic Components and 
Materials, PO Box 50. Lane Cove, 
NSW, 2066. Phone: (02) 427 0888.
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REVIEWS, RELEASES AND SERVICES

Wheelchair batteries
The most commonly heard 

complaint about electric wheelchairs 
concerns the restriction of mobility 
caused by either poor battery 
performance and/or the problems 
associated with the handling, 
maintenance and charging of that 
battery. Recent developments in lead 
acid battery technology have largely 
overcome these difficulties.

One of the companies at the 
forefront of these developments over 
the last decade is Gates Energy 
Products, an American manufacturer 
whose products are distributed in 
Australia by Warburton Franki.

Central to the new technology is 
the recombining electrolyte principle 
— developed entirely by Gates — 
which is a process where the majority 
of the active gassing is kept within the 
battery. User advantages that result 
from this process are: no 
maintenance, no corrosive gassing, no 
terminal corrosion and air 
transportation with no restriction.

The two additional areas in which 
Gates have significantly improved 
lead acid battery design are in the use 
of pure lead grids and cylindrical plate 
construction.

With the greater need to provide 
disabled persons expanded mobility, 
especially in electric wheelchair 
applications, Gates batteries provide 
far greater range and power. 
Combined with this advantage is the 
airline industry acceptance of these 
batteries for unrestricted carriage 
with commercial airlines.

Warburton Franki: 7 Birnie Ave, 
Lidcombe, NSW 2141.

New releases 
from Technico

Technico have just released three new 
mains filters from Belling Lee. Available 
in 1, 2, or 4 amp versions, the-L2144 is a 
switched filter incorporating a fuse. It is 
suitable for use with business machines 
or microcomputers. The Y2127 is a high- 
performance filter intended for use in 
data processing and has a current rating 
of 1mA. Where low earth leakage is 
important, the Y23243 filter with a 
current rating of 6A would be suitable.

Also new to Technico are Bussmann 
fuses and fuse holders and EG & G 
Wakefield heatsinks.

Technico: 67 Mars Rd, Lane Cove, 
NSW 2066. Phone (02)427 3444

Desoldering unit from Cooper Tools
A particularly versatile desoldering 

unit manufactured by Cooper Tools at 
Albury, Australia, has been released by 
Weller. The DS600 is a temperature 
controlled desoldering device which is* 
completely self-contained, requiring only 
a 240V AC power source for operation.

Designed for the service industry, the 
DS600 has a number of features, 
including a built-in air supply, a unique 
pushbutton vacuum control built into 
the desoldering tool handle, and a

temperature controlled desoldering head 
to 370°C.

The DS600 is housed in a lightweight 
all metal case, fitted with a carry handle. 
A convenient power cord storage area is 
included with a quick con- 
nect/disconnect locking plug on the iron 
lead.

Further information from The Cooper 
Tool Group Limited, PO Box 366, 
Albury, NSW 2640. Telephone 
(060)21 5511 or telex AA56995.



Knew products9 PRODUCT

Versatile Eprom 
programmer

A powerful and versatile 
intelligent EPROM Programmer 
has been launched and is available 
from Elmeasco Instruments.

Called the XP640, the unit has 
been designed to provide advanced 
programming and editing facilities 
for all EPROMs and most 
EEPROMs in common use, but i 
without the addition of personality j 
cards or modules which are so often : 
required with other programmers 
currently on the market.

The XP640 boasts a whole host of 
facilities.

Its multi-page video output and 
16-character display enables editing 
and programming data to be 
presented as comprehensive visual ; 
displays. Memory is a massive 
64K x 8 RAM and both 8 and 16-bit 
programming can be 
accommodated. The RS232C j 
interface supports 16 formats with 
transmission rates of 19.2K band.

Amongst other facilities the 
comprehensive RAM editor features 
ASCII display, RAM editor, page 
select, define/shift/copy/fill block, 
split, shuffle, insert, delete, search 
and replace.

Elmeasco: 15 McDonald St, 
Mortlake, NSW 2137. Phone 
(02) 736 2888.

New arc welder 
from Arlee

Arlee Pty Ltd has introduced a new, 
improved version of the Weldmate 140 
arc welder: The Weldmate model 240. 
The Weldmate model 240 portable arc 
welder is designed to operate from any 
standard domestic 240V power supply 
through a 15A outlet.

The Weldmate is designed to enable 
an inexperienced operator to achieve 
professional results after relatively little 
practice. It will weld steel up to 8mm 
thick.

Among the many features is a 
graduated scale to indicate the most 
suitable current for a particular size of 
welding electrode. The current is simply

RS-232C fibre optic link
Data Cable Pty Ltd has introduced a 

new fibre optic RS-232C data link which 
has many advantages over traditional 
coaxial cable including the elimination of 
electromagnetic and radio frequency 
interference.

Called FO-232, it is a full duplex 
optical modem designed for the 
transmission of asynchronous data via 
fibre optic cable.

The FO-232 can transmit data up to 
two kilometres at a full bit rate of 19.2Kb 
per second or greater, and has absolute 
electrical isolation.

Data Cable's new FO-232 is used for 
linking peripherals, remote terminals and 
process multiplexers to computers, and 
for inter-building, interconnections and 
local area networks.

The FO-232 from Data Cable is 
completely plug to plug compatible with 
existing RS-232C 25 pin connectors 
meeting EIA RS-232C and CCITT V.24.

Data Cable: Cnr Croydon & Lincoln 
Rds, Croydon, Vic 3136. Phone 
(03) 725 0933.

adjusted by means of a handwheel on the 
front of the unit.

Supplied complete with everything 
needed to immediately tackle 
construction and maintenance jobs in 
the home and workshop, the Weldmate 
kit contains a face mask, electrode 
holder, earth clamp, cables, wire brush, 
chipping hammer, a selection of 
electrodes, operating instructions and a 
32-page illustrated “Guide to Welding” 
manual.

It may also be used on thin sheet metal 
for brazing and spot welding in 
conjunction with the carbon arc torch, 
specifically designed for use with the 
Weldmate.

The BK130 carbon arc torch produces 
an “electric flame” which is ideal for 
brazing thin, worn or rusty steel and 
non-ferrous metals and functions as a 
practical alternative to an oxy-acetylene 
torch for those applications where arc 
welding is unsuitable.

It is available from Arlee as a complete 
carbon arc brazing kit and includes a 
carbon arc torch, carbon rods, wrap
round headshield, flux impregnated 
abrazing rods and an attachment 
enabling the torch to be converted for 
spot welding.

Further information form Arlee Pty 
Ltd, PO Box 170, Box Hill, Victoria, 
3128. Phone (03) 895 0222.
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This view shows the Uchida DWX305 with the optional 
cut-sheet feeder attachment.

By the way, the basic DWX-305 is 
friction feed and really handles only 
single sheets of paper. There is an 
optional forms tractor attachment, for 
continous stationery, and also a cut-sheet 
feeder — although these may not be 
available from all suppliers. You may 
have to shop around.

I’ve been using the sample machine 
with an IBM PC and Wordstar, and its 
seems quite compatible with both. 
Probably the only comment I should 
make is that like most daisywheel 
printers, the DWX-305 isn’t exactly 
quiet; the noise level is quoted at 60dB (A 
scale). So unless you can place it well 
away from you, a sound-deadening 
enclosure is really very desirable. At the 
very least I’d suggest that you place it on 
a suitable piece of thick industrial felt, to 
reduce transmission of vibration to the 
work table.

All in all, the Uchida DWX-305 is a 
pretty solid little machine and good value 
for money. If you can’t afford one of the 
faster daisywheels, and don’t mind 
waiting that little bit longer, it would 
make a good choice for home or office. 
As noted earlier, the review machine 
came from Electrical Equipment Ltd, 

Measurement and Control Division, at 
192 Princes Highway, Arncliffe NSW 
2205. Telephone (02) 597 1155. The 
quoted price is $450 plus 20% sales tax.

A cut-sheet feeder attachment is 
available for an additional $299 plus tax, 
and as shown in the picture a feeder was 
actually supplied with the printer sent 
for review. It clips quite easily into the 
top of the printer, having a gearwheel 
which meshes with an existing gear on 
the typing platen shaft.

The feeder is a fairly simple affair, and 
has fixed mechanical gearing. This 
means that it automatically loads in a 
new sheet when the printer platen has 
turned to advance the paper by 12 inches 
(305mm) — regardless of the actual 
length of the paper. Note that this 
doesn’t mean that you can only use 
paper sheets cut to 305mm long, just 
that this is the maximum length of paper 
you can use with the feeder. So standard 
A4 letterhead paper is fine, or smaller 
sheets, but F4 “foolscap” is too long.

Unlike the DWX305, the feeder is 
actually made in Germany, and has an 
operator’s manual written in rather 
clipped “German English”. Most of it is 
fairly easy to follow, although I found 

the part on setting the “Top of Form” 
rather glib and superficial. This is 
unfortunate since this setting is actually 
rather tricky — you have to synchronise 
the feeder’s mechanical top of form 
setting (ie, the point when it has just 
stopped feeding in a new sheet) with the 
top of form setting in the printer’s 
electronics.

It’s not too difficult to do this once 
you get the hang of it, but the manual 
isn’t too helpful. You also have to make 
sure that the printer’s rear DIP switch is 
set for 12 inches of paper feed in 
response to a formfeed control 
character, and then enusre that your 
computer software does in fact send 
form-feed characters. I found this out the 
hard way — my version of Wordstar was 
set to send repeated line feeds instead of 
a form feed, and I couldn’t get it to work 
properly with the feeder until I changed 
it to send form feeds!

Despite these minor hassles, the feeder 
does seem to perform quite well. It 
should be quite valuable when the 
printer is to be used in an office 
environment, although the limitation on 
maximum paper length seems 
unfortunate in view of its price. (J. R.)
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COMPUTER PRODUCTS REVIEW

Uchida DWX305 
daisy wheel printer
Uchida’s DWX305 is one of the “new breed’’ of 
daisywheel printers, priced at below half the 
cost of earlier models. Jim Rowe has been 
putting it through its paces, and in this review 
he explains the features and performance you 
can expect — together with those you can’t.

Japanese manufacturers have tended 
to dominate the “small computer” 
printer market for the last four or five 
years, with a string of models offering 
more features and better prices than 
those from other countries. However this 
dominance has been more in the dot
matrix area than with letter-quality 
printers. Although their daisywheel 
printers have generally been cheaper 
than the competition, their price tags 
have still tended to put them out of reach 
of most personal computer buyers.

Until recently, that is. In the last year 
or so a “new breed” of low-cost 
daisywheel printers has emerged from 
Japan, with retail prices well below the 
thousand dollar mark. The Uchida 
DWX-305 is one of the new breed, being 
currently sold by a number of local firms 
at prices varying quite considerably but 
averaging around $550. The machine for 
review actually came from the importers 
and distributors, Electrical Equipment 
Ltd.

The obvious question to ask about this 
kind of low-cost printer is what you miss 
out on, compared with the more 
expensive models. It is print quality, 
speed, features, reliability — or what?

Having used the sample DWX-305 for 
a while now, it seems to me that the 
main thing it sacrifices is speed. While 
advertised by some firms as capable of 20 
characters per second, its actual printing 
speed in practice seems to be closer to 15 
cps on normal text. This rises to about 18 
cps when repeating characters. The 
‘carriage return’ and form feed functions 
are also relatively slow, although in the 
case of carriage returns this is partly 
compensated by the fact that it can print 
bi-directionally.

Of course the average printing speed is 
still about 40% faster than all but the 
quickest human typists, so it’s not 
exactly crawling along. In fact it’s 
probably quite OK for most normal 
correspondence printing — particularly 
if your computer or word processor has a 
print spooler of some kind. But if you’re 
used to one of the faster (and more 
expensive) daisywheels, you’ll certainly 
notice the drop in speed.

When it comes to print quality, 
reliability and features, the Uchida seems 
to compare quite closely with its more 
expensive brothers. Print quality with a 
standard multi-strike carbon ribbon is 
very crisp and even, although just 
noticeably lighter than the output from a 
golf-ball typewriter. It seems to be quite 
sturdily made, and the sample has done a 
lot of printing so far without missing a 
beat.

The features it offers include a choice 
of either bi-directional logic seek printing 
or proportional printing (standard 1/120 
inch increments), choice of three pitches 
(1/10, 1/12 or 1/15 inch), fractional line 
feed (1/48 inch increments) for superior 
and inferior figures, and a choice of four 
levels of print impression. The maximum 
paper width is 330mm (13 inches).

The DWX-305 responds to standard 
7-bit ASCII code, and accepts the 

SPECIFICATIONS — UCHIDA DWX305 PRINTER
Print head..........................................................................
Print speed........................................................................
Print direction...................................................................
Interface............................................................................
Max paper width..............................................................
Line feed pitch................................................................
Printing pitch.....................................................................
Price.................................................................................

standard control codes. This includes the 
“escape sequence” extended control 
codes now used on most ASCII printers 
for setting printing mode and fractional 
control of both print head and paper 
feed.

There are six membrane-type 
pushbuttons and four LED indicators on 
the printer’s front panel, the pushbuttons 
are for online/offline switching, error 
reset, setting top of the page, form feed, 
line feed and test print. The last four 
only operate when the printer is set to 
offline status. The four LEDs indicate 
power, online, error status and test 
mode.

There are two 8-way DIP switches on 
the rear of the printer, which are scanned 
by the inbuilt microprocessor when 
power is first applied and when a specific 
escape code sequence is received (ESC- 
SUB-I). Only one bank of switches is 
functional on the Centronics-interface 
model, the switches being used to set it 
for various functional options: serial or 
line-print mode, auto linefeed with 
carriage return or not, line feed pitch (6 
Ipi or 3 Ipi), page length select (11 or 12 
inches), printing pitch (10/12/15 cpi) and 
hammer impact (three settings).

The DWX-305 measures 550 x 365 x 
162mm (Ixdxh) and has a mass of 9.5kg. 
Its power consumption is 20 W when 
idling and 80-100 W when printing. It is 
rated to operate at temperatures up to 40° 
C, and up to 85% relative humidity (non 
condensing).

The Uchida’s 96-character print 
wheels are compatible with those for the 
QUME ‘Sprint 3’ printer, as are the 
ribbon cartridges (which are of the 
‘Multistrike IV’ type), so both should be 
fairly easy to obtain.

Daisywheel 
1 5cps 
Bidirectional 
Centronics parallel 
330mm (13 inches) 
6 Ipi or 3 Ipi 
10, 12 or 15 cpi 
$450 plus sales tax
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VIC-20
this case the +5V line of the expansion 
port must be isolated from the expander 
board supply.

A methold of constructing the buffer
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This diagram shows the Expansion Port Buffer add-on. It can be built into a spare 
expansion cartridge case.

circuit is to use a double sided printed 
circuit board which is housed in a spare 
cartridge case. The unit can then be 
plugged into the VIC-20 expansion socket 
and connected to the expander board by 
ribbon cable and edge connector. *

Ai

BASIC
ELECTRONICS

ELECTRONICS
EXPLAINED

HiR. AMATEUR RADIO

Basic Electronics, is almost 
certainly the most widely used 
manual on electronic fundamentals 
in Australia. It is used by radio 
clubs, in secondary schools and 
colleges, and in WIA youth radio 
clubs. Begins with the electron, 
introduces and explains 
components and circuit concepts, 
and progresses through radio, 
audio techniques, servicing, test 
instruments, etc.
If you've always wanted to become 
involved in electronics, but have 
been scared off by the mysteries 
involved, let Basic Electronics 
explain them to you.

CHAPTER HEADINGS:
1. Background To Electronics
2. Basic Electrical Concepts
3. Batteries and Cells
4. Magnetism, Inductance and AC
5. Capacitance and Capacitors
6. Basic Circuits
8. Semiconductor Devices
9. Reading Circuits

10. Radio Transmission
11. Radio Reception
12. Simple Radio Receivers
13. Building Simple Receivers
14. More Complex Receivers
15. Power Supplies
16. More Basic Concepts
1 7. Receiver Alignment
18. Simple Projects To Build
19. Test & Measuring Instruments
20. The Electronics Serviceman
21. Amateur Radio Stations
22. Audio Equipment & Techniques
23. Stereo Sound Reproduction
24. Television — Basic Concepts
25. The Television Receiver 
Appendix: Colour Television Basics
Available from “Electronics Australia", 
140 Joynton Avenue, Waterloo, Sydney, 
2017, PRICE $4.50 OR by mail order: 
Send cheque to “Electronics Australia", 
PO Box 227, Waterloo, 2017, PRICE 
$5.40.
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VIC-20
with a circuit diagram of the VIC-20. A 
circuit diagram can be found in either 
“VIC Revealed” or the “VIC-20 
Programmer’s Reference Guide”.

The address bus is buffered by IC1 and 
IC2 while the commonly used control lines 
CR/W. VR/W and S/02 are buffered by 
IC4. The control lines BLK1 to 1/03 are not 
buffered since they would nof be heavily 
loaded by devices on the expander board. 
The contol lines IRQ, NMI and RES are 
also not buffered in order that their 
“wire-OR” capability is maintained.

In contrast to the previously mentioned 
unidirectional buffers the data bus uses a 
bidirectional buffer (IC3). This is necessary 
since the CPU (6502A) is capable of both 
reading from and writing to devices located 
on the expander board. The direction of 
data transfer being controlled by the CR/W 
line. The CR/W is used instead of VR/W so 
that the data direction is established 
independently of the enabling of IC3.

The enabling of IC3 is controlled by IC5 
and IC6 to ensure that only valid data is 
placed on the CPU data bus. The enabling 
of 1C3 must only occur when the address 
bus is stable and when a device on the 

expander board is being addressed. Address 
bus stability is ensured by strobing with 
S/02 while expander board selection is 
defined by the state of the memory select 
lines BLK1 to 1/03.

The control lines BLK1 to RAM3 are 
strobed by S/02 within the VIC-20. The I/O 
lines are not, hence the presence of S/02 as 
one of the inputs to IC6b. One could 
replace IC5 and IC6a by a 74LS133 but 
this device is expensive and difficult to 
obtain. The pullup resistors ensure that the 
state of the expander board data bus is 
always defined.

The address lines CAI4 and CAI5 have 
been added so that the entire address bus is 
available at the expansion port. To add 
these address lines the VIC-20 must be 
dismantled and the circuit board removed. 
Direct connections can then be made 
underneath the circuit board from the 
CPU address lines A14 and A15 (pins 24 
and 25), to the unused pins (Y and 20) of 
the expansion port.

The buffer circuit can be powered from 
the VIC-20 but for improved reliability of 
the VIC20 power supply, a separate supply 
should be used for the expander board. In 



address to output delay time, and that the 
CE, OE, CS and CS lines of all devices are 
enabled via the personality module.

The ROM/EPROM Reader also has the 
capacity to map the ROM/EPROM 
into one of six possible memory areas. This 
is accomplished by the inputs to IC3 and 
the state of the D.I.L. switches SO to S2. 
The switches can also disable the 
ROM/EPROM, if this is required.

One method of constructing the 
ROM/EPROM Reader is to wire-wrap the 
circuit on a card fitted with a suitable edge 
connector. The card is then plugged into 
one of the expander boards available for 
the VIC-20. The device socket (SKI) 
should be of the zero insertion force type if 
regular use is envisaged for the 
ROM/EPROM Reader.

Adding an interface
Interface capability of the VIC-20 is 

rather limited in that the User Port only 
provides access to one VIA (Versatile 
Interface Adapter) port, which can be in 
constant usage if a non-Commodore 
printer is attached to the system. This
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limitation can be overcome if a VIA is 
added to the system via the Expansion 
Port.

One means by which this can be 
accomplished is shown by the following 
circuit, which consists of the VIA 
(IC 1,6522) and an address decoder (IC2). 
The function of IC2 is to decode the IK 
block of memory from $9800-$9BFF, as 
defined by the control line 1/02, into eight 
blocks of 128 bytes. In the interest of 
simplicity the VIA occupies one entire 
block from S9800-987F, even though only 
16 bytes are actually needed. This leaves 
seven other blocks which are available for 
additional VIA’s or other peripheral 
devices.

Since some IEEE adapters also use the 
I/O lines the switch (SI) is provided so that 
the VIA can be disabled if required.

Apart from the addition of VIA’s, the I/O 
lines are quite useful for other peripheral 
expansion purposes. They are decoded 
directly from the address bus — not 
strobed by S/02 as are the BLK lines. The 
I/O lines can therefore be used for the 
operation of devices which require a setup

Here is the circuit 
diagram of the Inter
face Adapter add-on.

time between device selection and enabling 
by S/02.

Again one method of constructing the 
VIA add-on is to wire wrap the circuit on a 
card with a suitable edge connector which 
can then be inserted into one of the 
expander boards available for the VIC-20. 
The VIA port lines can be connected to a 
24-pin IC socket which is then connected 
to the outside world via a 24-pin header 
and ribbon cable assembly.

Extra EPROM
The following addition of 8K of 

EPROM for the VIC-20 is presented as an 
adjunct to the 8K of RAM previously 
described in Circuit & Design Ideas (Jan. 
’84). However, unlike the additional RAM, 
I am not aware of any commercial 
equivalent to the additional EPROM. The 
circuit consists of the EPROM’s (IC1-IC4), 
output control logic (IC5), address decoders 
(IC6-IC7), and an 8-way DIL switch (S1-S8) 
together with associated pullup resistors.

The primary address decoder (IC6) is 
used to produce BLK signals which are not 
strobed by S/02, as are the BLK signals 
already present at the Expansion Port. The 
reason for this is to allow the use of the 
commonly available low speed versions of 
the EPROMs specified. In order that these 
additional BLK signals be produced one 
must gain access to the CPU address lines 
CAM and CAI5, which can be brought 
out to the unused pins (Y and 20) of the 
Expansion Port. Data bus contention is 
prevented by having S/02 as one of the 
inputs to IC5. This ensures that the output 
lines of the EPROMs will only be enabled 
when a data-read operation, under the 
control of S/02, is in progress.

The secondary address decoder (IC7) is 
enabled by the relevant BLK signal (link 
selectable), and uses the address lines CAI 1 
and CAI2 to produce two 4K memory 
block selects as well as four 2K memory 
block selects. The 4K and 2K block selects 
allow for a mixture of 4K (2732) and 
2K (2716) EPROMs. It should be noted 
however that IC2 and IC4 can only be 
2716s, whereas IC1 and IC3 can be of 
either type.

The device type which is to be used for 
IC1 and IC3 is established by the state of 
the DIL switch (S1-S8). As shown IC 1 is a 
2732 while IC4 is a 2716. The switch states 
must be such that memory overlap does 
not occur, which is why IC2 is not selected 
in the given example.

Expansion port buffer
There are numerous expander boards 

available for the VIC-20. However, some 
of these boards are not buffered. Should 
one desire to add buffering then the 
following approach presents one method 
whereby this can be accomplished. 
Operation of the circuit is the best 
understood when studied in conjunction
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■■¡■■■■IH by L. MurakaADD-ONS 
for the VIC-20
Attention VIC-20 owners! Want to build a 
ROM/EPROM reader? How about an extra PIA? 
These circuit ideas and two others are 
described in this VIC-20 ‘special’.
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This is the circuit diagram of the 
ROM/EPROM Reader add-on for the 
VIC 20.
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First let’s take a look at the 
ROM/EPROM reader. This was designed 
to meet the following objectives: 1. Read 
devices having different pinouts; 2. Read 
devices having different functional 
behaviour; 3. Read the commonly 
available low speed versions of many 
devices; 4. Map the devices anywhere in 
the available memory space (necessary 
with devices having the auto-start facility).

In order that the ROM/EPROM Reader 
can accommodate devices having different 
pinout configurations, “personality” 
modules are employed. The personality 
module consists of a 16-pin header which 
has been hard-wired for the ROM/EPROM 
that is to be read. This module is inserted 
into the personality module socket (SK2), 
thereby configuring the ROM/EPROM 
socket (SK1) for that particular device. The 
module shown has been strapped for an 
Intel type 2716 EPROM for which the CE 
and OE lines are permanently enabled. The 
reason for this course of action is twofold.

Successful reading
Firstly the CE line is enabled so as to 

ensure the successful reading of the slower 
versions of ROM/EPROM devices which 
incorporate a power down feature. This 
approach overcomes the maximum CE to 
output delay time, which would be a 
problem if the BLK lines were used to 
enable these devices directly. The BLK 
lines are unsuitable since they are active 
only when S/02 is active: its duration is too 
short for the above timing parameter. With 
the device permanently enabled, the power 
down feature cannot be utilised, however 
this is not of major consequence as only 
one device is affected.

Secondly the OE line is enabled since 
IC1 is used for output data control. IC1 
is needed for those devices which have 
a common chip enable/output control line 
eg, 2532. IC1 serves to isolate the VIC-20 
data bus from the output lines of the 
ROM/EPROM which are now continually 
active due to the permanent device 
enabling, as mentioned above. The 
enabling of IC1 is controlled by IC2 which 
ensures that IC1 will be enabled only when 
the ROM/EPROM is being addressed and 
a data-read operation is in progress.

The conclusions to be derived from the 
above discussion are that ROM/EPROM 
read timing is now substantially that of
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Fig 5: In its least pretentious form, Ambisonics offers four outputs 
from two input channels. They claim superior results, presumably 
because their decoding involves phase, amplitude and frequency.

Fig 6: If the Ambisonics group have their way, you may end up with 
four signal channels from, say, compact disc, decoded to feed six or 
eight loudspeakers in a “periphonic” array!

and acoustics”.
For the demonstration, the lecturer 

used recordings which had been made 
with a Calrec Mark IV microphone, 
encoded into 2-channel UHJ and 
recorded on Beta cassette in a Sony Fl 
portable digital recorder. The recordings 
include a carol service in the Guilford 
Cathedral plus orchestral excerpts from 
Elgar’s “Gerontius” and the 
Moussorgsky/Ravel “pictures at an 
Exhibition”.

The demonstration equipment, set up 
in the ballroom of the Melbourne Hilton, 
included a 2-channel to 4-channel 
decoder, four power amplifiers and four 
Quad ESL-63 loudspeaker systems — 
spaced out from the corners of the 
seating area, as in Fig.4.

By chance, I happened to be around 
during the previous evening, when the 
equipment was being set up by Robin 
Maconie and his assistant, Erdo Groot, a 
graduate of the Tonmeister course.

Moving around the room, it was 
immediately apparent that one needed to 
be somewhere near the centre of the 
listening area to experience good all- 
round balance. Moving towards any one 

of the loudspeakers caused its output to 
dominate proceedings, although one was 
still conscious of an overall spatial effect.

It was also noticeable, during one 
orchestral excerpt, that the grand piano 
was much too wide. This could have 
been the result of too-close placement of 
the microphone during recording but, on 
the occasion, it was compensated for by 
reducing somewhat the left/right spacing 
between the loudspeakers.

Having lived with SQ/QS 
quadraphonic in home for some time 
during its heyday, I had a certain feeling 
of deja vu.
Perhaps it wasn’t surprising because, 
after all, I was listening to a 4-2-4 matrix 
system, beset with the same difficulties 
that we discussed at length back in May 
1972!

My reaction might have been very 
different had those four loudspeakers 
been fed with signals obtained, instead, 
from B-format tape and decoder.

Incidentally, Fig.5, reproduced from 
the NRDC brochure indicates that 
“surround” decoding from two (or three) 
UHJ signals is a two-step process:

(I) Phase/amplitude to W,X and Y 

resultants, followed by
(2) Frequency filtering and a further 

matrix to produce four (or more) 
amplifier feeds.

1 wasn’t able to be present, next 
morning, for the whole of the lecture 
proper but I did hear some of the 
remarks by the outgoing audience: “just 
like quad1”

It doesn’t follow that such remarks 
were meant to diminish the Ambisonics 
demonstration because I, for one, rather 
like 4-channel sound or, at least, the 
option of introducing the extra channels 
when it seems appropriate to do so. The 
fact that I have since reverted to normal 
stereo was not a matter of inclination but 
of domestic convenience!

To sum up: my tip is that surround 
sound will be back, primarily as a bonus 
in compact discs but extending, as best it 
can, to other media. The Ambisonics 
approach holds promise as a potential 
industry standard — and I would 
certainly hope that there will be one, 
next time around. Ambisonics might be 
worth a modest wager but I wouldn’t 
stake my life on it!
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SJ Decîmber^Knd^^ Ìn‘r°dUCe S’Uden‘S ‘° VerSa‘ili,y °’ mÌCr°Pr°CeSS°r sys<— Matured in EA articles
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Fie 3- The Ambisonics system as envisaged by NRDC. Signals from a soundfield mic., pan-pot system, &c, are mastered as W,X,Y and Z 
components, then decoded into software to meet requirements. Note that the UD-4/CD 4 “discrete” type disc is included in the.r opt.ons.
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Fig 4: In Melbourne, the system was set up as per this NRDC diagram, using two UHJ inputs from a Sony digital cassette source, with 
decoding to feed four amplifier channels and four loudspeakers (drawn solid). _____

Ambisonics
small labels, have the market to 
themselves.

That the Ambisonic group has all this 
in mind is evident from the 
accompanying diagram (Fig.3) from 
NRDC, which currently holds the 
international patent rights for 
Ambisonics technology.

And therein lies the logic of the 
Ambisonics system. It offers a master 
recording standard which can reputedly 
capture on digital tape the “total sound” 
parameters of any given performance. In 

real time, or at any time, that basic B- 
format information can be converted by 
standardised procedures into any form 
required by the consumer market: from 
6-channel periphonic through to humble 
mono.

Is it the best way of accomplishing 
that end result, without getting bogged 
down in patent rights and liabilities? The 
answer to that, I imagine, will depend 
very largely on the tractibility or 
otherwise of the NRDC!

Back to Melbourne
At the AES Convention, the 

Ambisonics demonstration was 

presented by Robin Maconie, MA 
(Hons), composer and lecturer in music 
and technology at the University of 
Surrey, UK.

While emphasising the logic and the 
merit of digitally based Ambisonics 
technology, both for mastering and 
consumer UHJ derivatives, he pointed 
out that his principal involvement was in 
connection with the “Tonmeister” 
course at the University of Surrey. Based 
on a German concept, it is described as 
“a first degree music course combining 
traditional studies in music theory and 
history with a full training in practical 
sound recording with associated physics
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Ambisonics
It is emphasised that the W,X,Y and Z 

signals are not normally used 
independently and are not to be confused 
with direct signal feeds to any kind of 
multi-channel system. They are basic 
parameters of the total sound field, 
significant in terms of amplitude and 
phase, which need to be interpreted, 
combined, encoded and decoded in 
particular ways, according to user 
requirements.

While the W,X,Y and (possibly) Z 
signals — the sound field parameters — 
would be recorded directly for future 
processing, an ambisonic decoder would 
normally be used in the control room to 
feed four suitably dispersed loudspeakers 
and thus permit real-time surround 
sound monitoring.

The decoder would normally be 
provided with panel controls to 
introduce further decoding, so that the 
operator could, if need be, evaluate the 
sound as it would be in consumer 
3-channel, 2-channel or even mono 
formats.

Recordings suitable for use on 
consumer equipment are described in 
Ambisonics literature as “C-format” or 
“UHJ”, short for “Universal HJ” — 
terminology which has carried over from 
BBC and NRDC research into possible 
2, 3 and 4-channel surround sound 
systems.

Soundfield Mic
At the very heart of the Ambisonics 

concept is the Calrec Soundfield 
microphone, produced in the UK by 
Calrec Audio Ltd. It uses four condenser 
capsules in a tetrahedral array (as 
illustrated) with electronic compensation 
to offset the effects of element spacing 
and simulate a single listening point in 
space.

While the elements may appear to be 
oddly placed, they occupy sampling 
positions on the surface of an

imaginary sphere. As such, their 
outputs can be matrixed to produce 
multiple resultants (fig.2) which 
correspond to the polar responses and 
signals of Fig.l: W,X,Y and Z, thus 
providing directly a standard B-format 
output.

As well, a control unit associated with 
the microphone allows the pickup 
pattern to be electrically rotated, tilted or 
even moved backwards and forwards. 
Alternatively, the capsules may be 
matrixed to simulate coincident 
omnidirectional through to figure-of- 
eight microphones, with the angle 
between them electrically controllable 
and capable of being pointed or inclined 
in any direction.

Other facilities
While all this sounds — and 

undoubtedly is — impressive in its own 
way, it does not merge easily with 
procedures and equipment in established 
production facilities. As a result, 
recording executives tend to set aside the 
Ambisonic concept as “interesting but 
not for us at this stage”.

Realising this, British companies 
associated with the Ambisonics group 
have recently developed and announced 
equipment which may help bridge the 
gap. Apart from Ambisonic 
monitor/decoders, mentioned earlier, 
they list a pan rotate unit, B-format 
converters, UHJ encoder/transcoders, 
&c.

With such units, monitoring facilities 
in a control room can be expanded to 
cope with B-format surround sound and 
its UHJ derivatives. Signals from 
conventional mono microphones, &c.

The Calrec Mark IV Soundfield microphone, 
with outer cover removed. Outputs from the 
four capsules are normally multi-matrixed to 
produce signals in accordance with 
Ambisonics B-format requirements. 

can be merged with B-format signals. 
Some multitrack mixing desks can be 
adapted to handle B-format working. 
Conventional stereo and quadraphonic 
signals can be transcoded into simulated 
UHJ format, and so on.

However, the very existance of — and 
need for — such units only serves to 
emphasise the practical difficulties 
which would be involved in any move to 
adopt Ambisonics as the primary world 
recording standard — irrespective of its 
merit. At best, it would be a gradual 
process.

At consumer level
By contrast, the climate for public 

acceptance of surround sound is 
undoubtedly improving. In particular, 
compact discs have sparked a new 
interest in sound quality and they have 
the potential to be encoded with 
additional surround-sound information, 
virtually without cost or compromise.

Stereo broadcasting, now much more 
commonplace than it was ten years ago, 
could easily disseminate 2-channel 
material, matrix encoded in the UHJ 
manner to provide a surround illusion for 
those with suitable equipment.

FM broadcasters would have the 
further advantage of being able to 
transmit a supplementary signal which, 
while offering only a modest response, 
could substantially improve the surround 
effect, using so-called 2-1/2 channel UHJ 
encoding.

Interestingly, hifi VCRs, with their 
FM-stereo plus analog tracks, would also 
appear to be candidates for 2-1/2 channel 
surround encoding.

And who knows? Given a substantial 
move in these areas, black discs and 
stereo cassettes could easily reappear in 
quantity with surround sound encoding 
— this time in UHJ. At the moment, 
Nimbus in the UK, and one or two other
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But things didn’t work out that way. 
With all the doggedness and detachment 
of an academic group, proponents of 
Ambisonics kept plugging away, with 
practical assistance from the BBC and 
ITA and sympathetic input from 
overseas sources.

From material picked up at the 
Melbourne AES Convention, it is 
apparent that the attention of the 
Ambisonics group is currently focused 
on recording studios, rather than 
consumers. Their prime objective, right 
now, is to see the format adopted as an 
industry standard for all future master 
recordings.

From Ambisonics masters, engineers 
would then hopefully produce 
compatible Ambisonics style derivatives 
in whatever format market requirements 
might dictate: mono, 2-channel stereo, 
2-1/2 or 3-channel surround, 4-channel 
surround, or full sphere “periphonic” 
involving six channels or more!

The job ahead of Ambisonic 
proponents is therefore to convince 
recording interests, recording engineers, 
producers and anyone else who matters 
in that area, that they should begin to 
draw on Ambisonic techniques and a 
growing inventory of Ambisonic 
hardware to produce future recordings.

That, by so doing, they would not only 
enhance the quality of normal stereo or 
mono software, but they would also be 
building an inventory of master 
recordings against the day when true 
surround or even periphonic sound is 

introduced once again to the domestic 
scene.

In short, that Ambisonic technology is 
unrivalled in what it has to offer, in 
terms of planning for the future.

Old-style 4-channel
A brochure from the British National 

Research Development Council (NRDC) 
re-affirms the objections of the 
Ambisonic group to old-style 
quadraphonic sound, claiming it to be an 
unacceptable extension of ordinary 
stereo.

Conventional 2-channel stereo, they 
say, relies on fairly critical placement of 
the loudspeakers for an acceptable aural 
illusion. They must not be too close 
together but, equally, the illusion suffers 
if the angle subtended at the listening 
position is too great.

Again, stereo works well only when 
the listener is facing the loudspeakers. If 
the listener turns his or her back to them, 
the aural illusion of direction and spread 
normally suffers. Side-on to the 
loudspeakers, the illusion is usually quite 
poor.

According to the Ambisonic group, 
these observations are crucial to the 
evaluation of an old-style quadraphonic 
system as, for example JVC/RCA’s CD-4 
“discrete”, which is credited with better 
inter-channel separation than any of its 
contemporaries.

To localise a sound in the frontal 
sector, signals of appropriate relative 
amplitude are fed to the LF (left front) 
and RF (right front) loudspeakers. For a 
sound on the listener’s right, signals are 
fed to the RF and RB (right back) 
loudspeakers. Similarly for the remaining 
sectors,

Unfortunately for any such system of 
“four way stereo” or “surround stereo”, 
the loudspeaker pairs must subtend an 
average angle of 360/4 or 90-degrees at 
the listening position — too large for a 
satisfactory inter speaker, amplitude
based phantom image. Says the NRDC 
brochure:

“This is true even in the front sector; it 
is worse for a pair of speakers behind, 
and is worse still for a pair at either side “

The brochure goes on to claim that the 
system is really limited, at best, to signals 
which can be manually pan-potted into 
the various stereo pairs.

“No practical directional microphone 
can perform this switching between pairs 
of speakers accurately. Thus it is 
impossible to realise ‘discrete 
quadraphony’ from any natural sound 
field”.

Then follows a huge jump in logic, 
which has tended to characterise 
Ambisonics literature through the years 
— to the detriment of its credibility:

by NEVILLE WILLIAMS

“A system of direct sound which is 
able to reproduce the directionality of 
indirect reverberant sounds, as well as 
direct sources, is termed 'Ambisonic’.

‘Ambisonics is based upon encoding a 
directional pattern of sound, and 
decoding in the listening room an illusion 
of the intended directional effect... ”

Very similar observations could 
probably be found in the literature on 
the various other — and now discarded 
— systems but the reader is left to 
assume that the newest system is the one 
which best meets the objective — 
presumably by making more effective 
use of frequency, amplitude and phase 
relationships. Charitably, with the 
benefit of years of additional research, 
the assumption could well be valid.

Recording format
In a recording situation, what 

Ambisonic literature describes as the 
“total directional sound field” is defined 
by four separately recorded signals 
conforming to their so-called “B-format”, 
as illustrated in Fig.l. (It obviously 
provides the basis for the Ambisonics 
logo).

^The four signals involed in the B 
format are designated by the letters 
W,X,Y and Z.

“W is described as an omnidirectional 
or "pressure" signal, which represents 
the summation of all incident sounds at 
the microphone position, irrespective of 
direction.

“X ’ is a version of the program as 
would be intercepted by a figure-of-eight 
microphone, coincident with source 
“W”. Its two lobes, forward looking (+) 
and rearward looking (-), each have a 
gain of 3dB ’relative to the 
omnidirectional pattern.

“Y” is a similaf figure-of-eight pattern, 
at right angles to “X” and nominally 
oriented between left (+) and right (-).

“Z” is orientated vertically and 
intenj^g to-sense the “height” 
component of incident signals. Whether 
w not the Z signal is required or 
appropriate depends on the nature of the 
sound being recorded.
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AMBISONICS
AT THE

Right: Robin Maconie 
presenting his lecture at 
the AES Melbourne 
Convention: “Digital 
Ambisonic Recording 
at Surrey University”.

AES MELBOURNE 
CONVENTION
To many audio enthusiasts, the term “Ambisonics” 
will suggest little more than an obscure system of 
surround sound that the British have talked about
for years but done little with, outside the 
laboratory. There’s more to it than that, however.

Back in the early ’70s, the audio 
industry decided that the time had come 
to introduce listeners to a new and 
exciting concept: 4-channel, 
quadraphonic “surround” sound.

All agreed that any such system 
should be compatible, to the extent that 
4-channel recordings must be directly 
playable in stereo or mono mode on 
existing equipment. But, instead of 
settling on a common encoding system 
for the additional two channels of signal 
information, individual companies opted 
for their own varient, which they then 
set about promoting at the expense of all 
the others!

To add to the confusion, a small but 
influential group, headed up by JVC and 
RCA, rejected the simpler matrix 
encoding method altogether, promoting 
instead the CD-4 “Discrete” system, with 
the rear channel information modulated, 
in part, on to a supersonic carrier, which 
they recorded in the groove, along with 
the regular stereo audio signals.

In a two-part article in the May and 
June ’72 issues, we listed no less than 
thirteen major Japanese companies and 
the thirteen names by which their 
respective 4-channel systems were 
currently identified. These were 
subsequently rationalised down to three 
or four but, by then, the damage had 
been done and, in the minds of the 
public, a large question mark hung over 
the whole idea of surround sound.

Whether the marketing chaos was 
responsible for buyer rejection of 
surround sound has long been a matter 
for debate, but the very idea of four 
loudspeakers in the living room was 
sufficient to prompt plenty of opposition 
at a domestic level. Confusion about

systems could easily have been an 
excuse, rather than a reason for not 
buying!

Ambisonic system
It was into this unreceptive situation 

that Ambisonics was born, with reports 
from the UK suggesting (as I remember 
it) that a research team from Reading 
University had come up with a radically 
new approach to surround sound. It 
avoided many of the shortcomings of 
existing systems and offered improved 
spatial perception, with the further 
option of using extra loudspeakers on 

Below: Erdo Groot, a 
graduate of the 
University of Surrey 
Tonmeister Course, 
was responsible for the 
technical arrangements 
at the presentation.

either side of the listening position — 
and overhead!

To an industry which had recently 
been exposed to exaggerated claims from 
countless sources, reports from an 
academic group in Britain about yet 
another system were scarcely exciting. 
Even less so was the prospect of stringing 
still more loudspeakers around the walls 
and ceiling of the listening room.

So, when “quadraphonic” sound was 
effectively laid to rest by the consumer 
hifi industry, one might have expected 
that Ambisonics would have been 
interred along with SQ, QS, and CD-4.
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Fig. 9: output from the harmonic wave analyser is in the 
“frequency domain”. The amplitude of the fundamental 
and each harmonic can be read directly. Scales are linear; 
9.0mV (RMS) per division vertical. The horizontal scale 
(2kHz per division) gives the actual frequency of each 
harmonic.

AMPS

Fig. 10 right: same load current ¡R| 38 Fig- 5 but now 
supplied by a class AB output stage wherein each output 
transistor Q7 and Q8 conducts for approximately 318°; ie 
(138° + 180°) per cycle. The sum (¡Q7 + ¡Qg) equals the 
output current ¡rl.

ANGLE DEGREES

Fig. 11: frequency domain output from the harmonic valve analyser of class AB 
output stage. Log scale vertical shows each harmonic amplitude at lOdB per 
division. Linear horizontal frequency scale is 1kHz per division. Second and 
third harmonics are clearly seen at -75dB, others lost in noise.

Class AB amplification is an in
termediate state of operation in between 
class A and class B wherein each tran
sistor conducts for less than a full cycle, 
but for more than half of every cycle. It 
conducts over some angle between 360 
degrees and 180 degrees. This is il
lustrated in Fig. 10 where an output 
ramp current (RL) and resulting tran
sistor currents are shown. This class is 
known for efficiency which is better than 

class A, but less than that of class B. 
Class AB is a whole range of operating 
conditions satisfying: 180° < conduc
ting angle < 360°.

For the 318° per cycle class AB out
put stage, as Fig. 10, the distortion levels 
are quite low as shown by the output of 
the harmonic waveform analyser Fig. 11. 
In this last figure log scales in dB are us
ed as the harmonic amplitudes are small. 
The THD is — 73dB or, if you like, 

.03%. The horizontal axis is still linear in 
frequency, this time with dotted vertical 
lines each at 1kHz. The fundamental is 
off scale at the top, the 2nd and 3rd har
monics about equal in amplitude, and 
other harmonics present but blurred by 
noise. No feedback was used here.

Next month we shall discuss the 
various bias systems used for amplifier 
output stages and the ways in which 
negative feedback is applied. j
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OP AMPS
Explained

Just what conducting angle and class 
is achieved by a given circuit is determin
ed by the bias for the output transistors. 
The bias voltage is added in with the 
signal to drive points P and Q in Figs. 2, 
3 and 4. The class has far reaching in
fluence upon the available power output, 
the type and percentage of distortion, the 
amplifier efficiency and heating. Per
sonal opinions run strong in some 
quarters, each class having it’s own 
devotees among the faithful. Before we 
detail the bias circuits let’s define the 
classes.

Class-A amplification means that the 
transistor is conducting continuously 
even when there is no output. Figs. 1 and 
2(a) are Class A, and this class is well 
known as historically the oldest. Of all 
transistor circuits, those in class A give 
the least distortion (before feedback is 
applied).

Unfortunately this is at the price of 
lowest efficiency as much power is 
wasted in simply heating the transistor 
because it is conducting even when not 
producing any useful output.

Class-B amplification is a circuit bias 
condition such that each transistor con
ducts for exactly half the time, and we 
say each has a conducting angle of 180° 
every cycle. Fig. 5(a) shows a ramp out
put current (RL) changing from negative 
to positive as the transistors conduct in 
turn. That small area in the centre is 
enlarged in Fig. 5(b) to show that 
because transistors cannot turn on 
abruptly, there is a small part of the in
put voltage cycle time when neither out
put transistor is conducting. The result is 
that the output current is not an image 
of the input voltage; ie, we have distorted 
output at the cross-over points. This class 
is more efficient as the conducting tran
sistor produces output.

The art of power amplifier design cen
tres around:
(a) Methods devised to provide the exact 
bias.
(b) How to minimise crossover 
distortion.
(c) Minimisation of another cause of 
distortion — the nonlinearity of 
transistors.

Fig. 6 shows a fundamental class-B 
stage before any corrective measures 
against crossover distortion are applied, 
while Fig. 7 shows its output voltage in 
response to a sine wave input voltage. 
The resulting distortion is severe. In this 
case, the input is swinging between 1.0

Fig. 6: fundamental class B 
output stage before any 
distortion-prevention steps 
are added.

Fig. 7a: sinewave input to a fundamental class B 
output stage before any precautions against 
crossover distortion are applied. The output is 
very distorted at each zero crossing. Vjn = ± 
1.0 volt; Vout= ± 0.45 volt; frequency = 
1.0kHz; and THD = 33%.

Fig. 7b above, right: same output stage as in 
Fig. 7a, but somewhat larger input signal 
resulting in a little less distortion.

Fig. 8: the test bench, with test amplifier 
constructed on breadboard in centre, Tektronix 
and BWD sinewave oscillators at left, dual power 
supplies centre. At right is a frequency counter 
(top), oscilloscope (centre), and a HP Harmonic 
Wave Analyser.

volt and — 1.0 volt.
For conduction, the NPN transistor 

base is always 0.55 volts more positive 
than its emitter (in this case). Therefore, 
while the input is +1.0 volt, output is 
+ 0.45 volt, and output follows input 
faithfully all the way down the sine wave 
until input is 0.55 volts, at which point 
the output has slid down to zero. While 
the input continues on down to zero, the 
output cannot do anything but stay at 

zero because the transistor is cut off.
Similar remarks may be made about 

the bottom PNP transistor. The overall 
result, as Fig. 7 displays, is an output 
which is part of a sine wave some of the 
time, and zero and remainder.

For this reason crossover distortion 
sounds worse at low volume output, and 
not so bad at high power output. Fig. 
7(b) shows a little less distortion resulting 
from a somewhat larger signal input.
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ELECTRONICS AUSTRALIA 
HANDROOKS

Are you an 
enthusiast? 
A student? 
A hobbyist? Or 
a complete 
beginner?

Whatever your 
interest in 

electronics, 
we’ve a book 

to suit 
your needs!

FUNDAMENTALS OF SOLID STATE
Now in its second reprinting — which shows 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 tests heavy going. It begins with 
atomic theory, diode types, unijunction, field effect and bipolar 
transistors, thryistor devices, device fabrication and microcir
cuits. A glossary of terms and an index complete the book. Fun
damentals of Solid State has also been widely adopted in col
leges 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.

_ _ _ _ _ _ _ _ _ _ _ _ BASIC ELECTRONICS
As a basic text for the electronics enthusiast, Basic Electronics is 
almost certainly the most widely used manual on electronics fun
damentals in Australia. It is used by radio clubs, in secondary 
schools and colleges, and in WIA youth radio clubs. It begins with 
the electron, introduces and explains components and circuit 
concepts and progresses through radio, audio techniques, ser
vicing test instruments, television, etc. If you’ve always wanted 
to become involved in electronics, but have been scared off by 
the mysteries involved, let Basic Electronics explain them to you. 
Easy-to-understand diagrams and text make this the perfect 
book for you. We’ve even included five simple electronic pro
jects for you to try your hand at building!

DIGITAL ELECTRONICS_ _ _ _ _ _ _ _ _ _ _
Electronic equipment now plays an important role in almost every 
field of human endeavour and every day, more and more elec
tronic 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 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. The new fourth edition has been updated and expanded, 
to make it of even greater value. No previous knowledge of digital 
electronics is necessary — the book covers all basic concepts 
from scratch.

PROJECTS & CIRCUITS
If you like building electronic projects in your spare time, you 
can’t afford to miss out on this exciting book of popular projects. 
Just look what’s inside! Audio & Video projects: Video Amplifier 
for Computers and VCRs; Video Enhancer; Vocal Cancellor; 
Stereo Simulator for Tuners and VCRs; Guitar Booster for Stereo 
Amplifiers. Automotive Projects: Transistor-assisted Ignition 
System; Breath Tester; Low Fuel Indicator; Speed Sentry; Audi
ble Turn Indicator. Mains Power Control Projects: Musicolour; 
Photographic Timer; Driveway Sentry; Touch-lamp Dimmer. 
Power Supplies and Test Equipment: Battery Saver for Per
sonal Portables; Dual Tacking ± 22V Power Supply; SVa-Digit 
LCD Capacitance Meter; In-Circuit Transistor Tester. Plus EA’s 
10-year project index!

Available from: Electronics Australia Book Sales, 140 Joynton Avenue, Waterloo, NSW 2017. 
Phone (02) 663 9999.
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OP AMPS
Explained

However the most important point 
against such a choice would be thumps 
in the loudspeaker on switch-on. These 
are caused by the coupling capacitor 
charging currents.

The design of Fig. 3(b) using collector 
output (common emitter configuration) 
gives:
(a) Voltage gain in the output stage.
(b) Easy design of overcurrent protec
tion (by insertion of a current sense 
resistor in the emitter lead).
(c) If live mounting of transistor is 
desired, both can be mounted on one 
common heatsink.
(d) Less DC drift [as consequence of (c)] 
because the transistors will be at same 
temperature.
(e) Easier integration onto one silicon 
wafer [as consequenc of (c) and (d)[ and 
high voltage gain make this scheme a 
natural for power integrated circuit 
operational amplifiers (eg, National’s 
LH0021).

About the only limitation on the 
above advantages incurred are:
(a) Somewhat higher output impedance, 
(so heavier feedback needed to 
compensate).
(b) If live mounting of transistors is used, 
the body of the heatsinks adds to the col
lector output capacitance (an embarrass
ment in power op amps where heavy 
feedback is used).

Quasi-Complementary designs are an 
attempt to obtain the advantages of the 
fully complementary arrangements 
without using a large PNP transistor. 
Fig. 4 illustrates a double emitter 
follower or Darlington (a), using two 
NPN transistors, and an “augmented 
emitter follower”, (b), sometimes known 
as a “compound pair”.

The Darlington of Fig. 4(a) acts as one 
NPN emitter follower with voltage gain 
about 0.85, high input impedance, very 
low output impedance and low 
distortion.

The compound emitter follower of 
Fig. 4(b) appears to the user somewhat 
like a Darlington made of two PNP tran
sistors yet is not. It is useful only when 
large enough PNP transistors are not 
available, yet NPN types are. Such a 
situation applied years ago to domestic 
size transistors, but not now. However 
the same situation applies still to the 
commercial or industrial world when 
very large output currents of the order of 
a kiloamp are needed.

Fig. 4(c) is a quasi-complementary out
put stage. For hifi amplifiers, its 
characteristics were never the best for a

ANGLE DEGREES

Fig. 5a: when a class B amplifier with output transistors Q7 and Q8 supplies a linear 
ramp waveform current to a load resistance Rl the current ¡rl is composed of two 
components iQ7 and ing as the transistors take turns in supplying the current. Imperfect 
crossover at the centre, shown enlarged in Fig. 5b, is the cause of crossover distortion.

Fig. 5b: enlarged centre section of Fig. 5a shows crossover distortion 
caused by the inability of transistors Q7 and Q8 to turn on or off 
abruptly.

number of reasons:
(a) Impedance looking into P is lower 
than that looking into Q.
(b) Output impedance from the bottom 
section is not quite as low as from the top 
section, and the top and bottom voltage 
gains are different.
(c) Because of the foregoing statements, 
it is difficult to reduce distortion to very 
low levels no matter what drive circuits 
or feedback systems are employed.

Class of amplification is defined by 
considering one full cycle of the input 
signal. If an output transistor is biased to 
conduct continuously, we say it is con
ducting over 360° of every cycle. If a dif
ferent transistor is arranged to conduct 
only for part of each cycle, we say its 
conducting angle is less than 360° each 
cycle. Class names are given to denote 
such different conditions.

Continued on page 82
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Fig. 4a: double emitter follower or 
Darlington stage using two NPN 
transistors.

OP AMPS 
Explained

But all three schemes in Fig. 3 do give 
current gain. Voltage gain is important if 
we desire high open loop gain. This is 
necessary to make our complete circuit 
one big operational amplifier by the ap
plication of large amounts of negative 
feedback.

Fig. 3(a) has such desirable points as: 
(a) Symmetry and balance.
(b) Low output impedance (being emit
ter followers).
(c) Constant output impedance over the 
whole cycle.
(d) Drive points P and Q require same 
signal, but differing in DC level by about 
plus and minus 0.6 volts (1.2V) (being the 
sum of the two base-emitter junction 
voltages).
(e) Drive requirements balanced about 
ground potential.
(f) Moderate input impedance to bases 
(because they are emitter followers).
(g) DC coupled, ie, pass band extends 
down to zero frequency.
(h) Although two power supplies are re
quired, they each need only moderate 
voltage.
(i) Useful current gain.
(j) Can drive motors, coils, lamps, 
heaters and any other DC loads.
(k) Very heavy feedback can be used (if 
desired) as the DC coupling causes no 
phase shift at low frequencies.
(1) The low output impedance is not 
degraded at very low frequencies.

Fig. 4b: an augmented emitter follower or 
“feedback pair” acts somewhat like a 
PNP Darlington.

(m) Dynamic damping of loudspeakers 
by the amplifier is not degraded at very 
low frequencies.
(n) Little or no trouble in switch-on con
ditions (due to dual power supplies).

Criticisms levelled at the circuit Fig. 
3(a) are:
(a) The need for two power supplies.
(b) Lack of voltage gain.
(c) The very closeness of the drive points 
to ground potential (claimed as an advan

Fig. 4c: quasi-complementaryoutput stage. Note that the impedance looking into point P 
is lower than looking into point Q, while the top and bottom voltage gains are different.

tage above) may be embarrassing to the 
designer of the over-current protection 
section.

And as a consequence of the DC 
coupling:
(d) Any drift in the EX? level causes er
roneous output; for example, causing a 
shift in loudspeaker cone resting 
position.
(e) Failure of an output transistor or its 
drive circuits can apply full rail DC 
voltage to the output, possibly burning 
out a very expensive loudspeaker.
(f) If you wish to use live heatsinks (ie no 
insulation between transistor and heat
sink) for optimum cooling, Figs. 3(a) and 
(c) require two separate insulated live 
heatsinks.

A circuit designer who chooses Fig. 
3(c) rather than 3(a) probably makes this 
choice because:
(a) Most of the advantages of an emitter 
follower output stage will apply.
(b) It will need only one power supply 
rail.
(c) DC drift problems can be largely 
disregarded.
(d) An amplifier malfunction won’t 
damage the loudspeakers.
(e) As the left side of the capacitor rests 
at about half the positive rail voltage, a 
polarised electrolytic capacitor, large 
enough for adequate bass response, can 
be used.
(f) The capacitor can be placed inside the 
main feedback loop (not usually done), 
thus removing any effects of capacitor 
impedance at low frequencies.
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COSSO2O OSCILLOSCOPE 20MH1

A KIKUSUI

i. J* 5

KIKUSUI

20M Hz _ 
DUAL TRACE 
SCOPE 

$539°°EXTAX 
^S^inctax^S

Compact and easy to operate for 
hobbyists and professionals
• 5mV/div sensitivity
• Hold-Off function
• CH1, CH2, Dual, Add, X-Y modes
• Intensity modulation
• 5mS to 2uS sweep delay
• 0.2uS to 0.5S/div sweep range

FUJITSU PLUGS 
AND SOCKETS
We are now stocking an extensive range of 
quality Fujitsu plugsand sockets. Gold- 
palladium-over-nickel contacts. Double 
action IDC mechanism for reliable 
connections. PCB terminations are solder- 
over-nickel for easy soldering.

STRAIGHT PCB HEADERS 
FCN704 SERIES

10 pin Straight Header 
14 pin Straight Header 
16 pin Straight Header 
26 pin Straight Header 
34 pin Straight Header 
50 pin Straight Header

RIGHT ANGLE PCB HEADERS 
FCN705 SERIES
10 pin Right Angle Header 
14 pin Right Angle Header 
16 pin Right Angle Header 
26 pin Right Angle Header 
34 pin Right Angle Header 
50 pin Right Angle Header

SOCKET CONNECTORS
FCN707B Series
10 way socket connector $3.37
10 way socket connector $3.37
14 way socket connector $4.26
16 way socket connector $4.50
26 way socket connector $5.46
34 way socket connector $6.13
50 way socket connector $7.25

NOW STOCKING 
A COMPLETE 

RANGE OF HC CMOS

$3.00 
$3.20 
$3.46

$5.00 
$5.95

$3.00 
$3.20 
$3.46 
$4.54 
$5.00 
$5.95

DTYPE
FCN777 Series
25 pin female D type
25 pin male D type

IDC CONNECTORS
FCN707 Series

34 way plug
50 way plug

$6.84
$7.65

MM74HC00N 
MM74HC02N 
MM74HC04N 
MM74HC08N 
MM74HC107N 
MM74HC10N
MM74HC112N 
MM74HC113N 
MM74HC11N 
MM74HC123N 
MM74HC125N 
MM74HC132N 
MM74HC133N 
MM74HC138N 
MM74HC139N 
MM74HC147N 
MM74HC14N 
MM74HC151N 
MM74HC153N 
MM74HC154N 
MM74HC157N
MM74HC158N 
MM74HC160N 
MM74HC161N 
MM74HC162N 
MM74HC163N 
MM74HC164N 
MM74HC174N 
MM74HC175N 
MM74HC192N 
MM74HC193N 
MM74HC194N 
MM74HC195N 
MM74HC20N 
MM74HC240N 
MM74HC241N
MM74HC242N 
MM74HC243N 
MM74HC244N

I MM74HC245N

1.05
1.05
1.05
1.05
1.49
1.05
1.49
1.49
1.21
4.05
3.13
2.40
1.22
2.11
1.88
2.38
1.69
1.75
1.97
4.63
1.47
1.77
2.52
2.52
2.52
2.40
2.43
1.92
1.92
2.76
2.76
2.10
2.10
1.05
4.17

3.79
3.79
4.17
4.71

MM74HC251N 
MM74HC253N 
MM74HC257N
MM74HC27N 
MM74HC280N 
MM74HC299N 
MM74HC30N 
MM74HC32N 
MM74HC354N 
MM74HC356N 
MM74HC365N 
MM74HC366N 
MM74HC367N 
MM74HC368N 
MM74HC373N 
MM74HC374N 
MM74HC390N 
MM74HC393N 
MM74HC4002N 
MM74HC4020N
MM74HC4M0N 
MM74HC4049N 
MM74HC4050N 
MM74HC4075N 
MM74HC4078N 
MM74HC423N 
MM74HC42N 
MM74HC4538N 
MM74HC533N 
MM74HC534N 
MM74HC640N 
MM74HC643N 
MM74HC688N 
MM74HC73N 
MM74HC74N 
MM74HC75N 
MM74HC76N 
MM74HC85N 
MM74HC86N 
MM74HCU04N

1.77
1.99
1.77
1.05
8.21

10.00
1.22
1.47
9.58
9.58
4.73
4.72
4.72
4.72
4.90
4.90
2.90
2.90
1.04
2.71
2.71
1.81
1.81
1.04
1.04
4.05
1.92
4.51
4.90
4.90
4.06
4.06
6.52
1.49
1.49
1.70
1.49
3.00
1.31
1.09

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 INCLUDE 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)
Tel: 8106845 bankcard

$10 00 minimum

specialising in electronic components for the professional and hobbyist.
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Fig. 2a, b, c: Three examples of output stages using all NPN transistors. In each L is the load, and + or — indicates a power supply rail.

MT6010 rated at 450 volts/500 amps 
(peak values).

Such a two kilowatt transistor is an ex
ample of a range of NPN transistors with 
current ratings all the way up to 1.2 
kiloamps. Yes, gentle reader, the days 
when electronics was falsely labelled 
“light current work” have now passed in
to history — today we have users asking 
for power operational amplifiers of 
kiloamp (1000 amps) output capability.

Each design in Fig. 2 does, unfor
tunately, carry a few penalties if our love 
is hifi music, DC coupling or simplicity 
with low voltage output. The 
transformer T in Fig. 2(b) is a problem by 
dint of its weight, cost and introduced 
distortion. In addition, it prevents DC 
coupling. The configuration of Fig. 2(c) 
certainly can be DC -coupled but is non
ideal on three counts:
(a) Inputs P and Q must be out of phase, 
(b) Inputs P and Q are at very different 
levels, and worse — the level of P follows 
the output voltage but the level of Q does 
not.
(c) Output impedence is different on 
each half cycle, being lower when the up
per transistor is conducting (emitter 
follower configuration), and higher when 
the lower transistor is supplying output 
(common emitter configuration). This 
non-symmetry can be a designer’s 
headache when either DC drift or a large 
feedback factor are critical considera
tions. Certainly feedback can be (and is) 
used to smooth out this difficulty, but 
many designers prefer to have one less 
problem to solve.

A design philosophy attributed to J. S. 
Coombs is: “Let’s not use feedback to 
make a poor design acceptable; rather we 
should apply feedback to a good design 
to make it excellent”. For all medium 
voltage, medium current, AC- or DC- 
coupled or hifi applications then 
consider:

Complementary Symmetry types, ie 

one NPN and one PNP as in Fig. 3, so- 
called because the NPN and PNP tran
sistor pair complement each other in all 
their characteristics. At least we hope 
they do. Many manufacturers produce 
such transistors expressly for this pur
pose. Examples include 2N5686 (NPN) 
and 2N5684 (PNP), both with 50 amp 
ratings and having similar power gain 
and bandwidth figures.

All circuits in Fig. 3 are at least sym
metrical because they use complemen
tary transistors. Positive and negative 
output signals experience the same open
loop output impedance. Fig. 3(a) has low 
output impedance from the emitters, Fig. 
3(b) higher output impedance from the 
collectors and both may be DC-coupled. 
Fig. 3(c) cannot be DC-coupled because 
it uses a single power supply.

Possibly the biggest question facing a 
designer of modern power amplifiers is 
which of Fig. 3 should be used: a, b, or c? 
The figures are fundamental only, and to 
implement a design we will need to add 
many embellishments, such as balancing 
resistors, current limiters, and any one of 
a host of different drive arrangements.

In each version, the top transistor pro
vides the positive half-cycle of load cur
rent and the bottom transistor provides 
the negative half. First let us compare 
the three basic ideas.

Fig. 3(a) and (c) are perhaps the most 
popular at the present state of the art. 
This is because between them they 
satisfy all requirements save one if large 
enough complementary pair transistors 
are available. Of course, we can always 
connect transistors in multiple parallel 
groups to achieve higher current rating, 
paying due attention to the added pro
blem of equal current sharing.

The one characteristic not provided by 
Fig. 3(a) or (c) is that of voltage gain. As 
all their output transitors are connected 
as emitter followers (otherwise known as 

the common collector configuration), the 
output transistor voltage gain is slightly 
less than one. Contrast this with Fig. 3(b) 
where the “common emitter configura
tion” or “collector output” gives worth
while voltage gain.
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by BRYAN MAHER

OP AMPS
Explained
Whether it is obvious or not, most power 
amplifiers are in fact operational amplifiers. They 
have large open-loop gain and a high degree of 
negative feedback applied to keep distortion 
to a low value.

The loads driven by early power 
amplifiers were almost entirely 
loudspeakers, but in our modern elec
tronic age many other devices require 
driving with considerable power. As well 
as the desire to fill our homes with many 
watts of pure clean hifi sound from 
multi-way loudspeaker systems, we now 
also need to drive many other devices.

Early power amplifiers used a small 
amount of negative feedback to reduce 
errors and distortion. Modern amplifiers 
may use DC-coupling throughout and, 
because of their open-loop bandwidth, 
lots of negative feedback can be a 
feature. Many are in fact power op amps, 
consisting of early stages with large 
signal gain followed by output stages 
capable of high current.

Considering power amplifiers in 
general, we meet a collection of special 
terms which may be new to some 
readers. Let us amuse ourselves by defin
ing these. Considering output stages and 
their properties (before any feedback is 
applied) we have:

Single sided output: illustrated in Fig. 
1, uses one output power transistor 
which must be conducting continuously. 
Current through the load flows from the 
+ 12V supply or “rail”, via transistor col
lector and emitter, thence through 
whatever emitter circuit Z is chosen, to 
ground or zero. Considering only linear 
systems, we are interested in cases where 
the current varies in amplitude but does 
not stop flowing. Because there is only 
one supply and the load L is connected to 
it, current through the load can only be 
in one direction, ie, downwards in this 
figure.

+12V

Fig. 1: L represents the load in this “single 
sided” or “single ended” amplifier which 
is restricted to class A, unidirectional load 
current, and low efficiency.

This simple configuration could 
operate a controlled heating element 
where the inability to pass current in the 
reverse direction is of no consequence. 
However it is inadequate for loads such 
as loudspeakers or DC motors.

Push-pull output: uses two (or more) 
power transistors. This allows current to 
be driven either way through the load L 
as in Fig. 2. By definition, push-pull 
designs are driven by two equal but out- 
of-phase signals at the base circuits, P 
and Q. Predating transistor circuits by 
about 30 years when first applied to 
valve circuits, the name “push-pull” was 
originally borrowed from Welsh narrow 
gauge railway terminology.

Historically, valves could only be 
made to pass current in one direction us
ing electron flow. No one ever got 
around to inventing a valve for reverse 

current direction using positron flow. 
Because of this, the configurations in 
Fig. 2 were easily carried across to tran
sistors of one type, shown here using all 
NPNs. By reversing supply polarity, 
PNPs transistors could be accommo
dated.

Fig. 2(b) is adapted from the most 
popular valve design but the need for a 
transformer was always a problem, being 
costly, heavy and a prime source of non
linearity distortion.

However the transformer has 
desirable properties like step-up voltage 
ratio and primary-secondary isolation, so 
Fig. 2(b) is still used for many high 
voltage output requirements. Outstand
ing among modern uses are the DC-to- 
DC and DC-to-AC inverter circuits.

Same polarity types, ie both NPN or 
both PNP, may also form a design 
known as “single ended push-pull” [Fig. 
2(c)]. Only a single end of the load is con
nected to the amplifier, yet current can 
flow both ways through the load and 
push-pull (ie, out-of-phase) drive is re
quired for each transistor base P and Q. 
When drive P is negative and Q is 
positive, load current flows form ground 
through the load via the bottom tran
sistor to the negative rail.

There is a one possible danger; if any 
circuit delays ever cause both transistor 
bases to be simultaneously driven 
positive (even for a few microseconds) a 
destructively large current would flow 
from the positive rail straight down 
through the low impedance path of both 
transistors to the negative rail. Design 
precautions to prevent this are 
mandatory.

Both Figs. 2(b) and (c) are suitable for 
very large power amplifiers and DC to 
AC inverters because they require only 
NPN transistors. In the present state of 
transistor manufacturing technology, the 
highest-rated transistors are manufac
tured only in NPN types. For example, 
consider the Toshiba 2SD698 rated at 
200 volts/600 amps or the Power Tech
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for your bucks !

Zj*« » » » »

Uchida Daisywheel 
Printer
Top quality printing at a budget price. Prints at 18 
cps and offers a choice of 3 pitches plus 
proportional. Standard Centronics type interface.
Cat X-3270 „

Save $120
Now only $575

Tractor feed shown is optional (Cat-3273 
(«' $99.50).

Quality Japanese
Hi-Res Monitors
Green: X-1222
Amber: X-1227s249_.
TP-40 Four Colour 
Printer Plotter
Incredible performance at a bargain price. 
Centronics type interface.
C“X'245

.. «99
Apple II software 
compatible CAT!
Australia’s best value 64K. Computer. That’s the 
CAT. It’s the best of both worlds: the very latest 
and most powerful hardware, plus the ability to run 
a very broad range of tried-and-proven software. If 
you want a machine which is software compatible 
with thousands of popular programs and which is 
supported by a reputable dealer, our CAT with 
emulator is good value. Check the CAT out at your 
nearest Dick Smith Electronics Computerstop. It 
purrs.

Save $232 on CAT system!
Basic CAT Computer
Disk Drive
Disk Controller
RF Modulator

Cal. No.
X-75OO
X-7505/6
X-7510
X-7550

Normally
$ 
$
$ 
$

699.00
349.00
149.00
34.90

$1231.90
SPECIAL OFFER!

VALUE AT
ONLY

$999
‘Or $81 deposit and $8.31 per week over 48

bankcordnearest Dick Smith Electronics Centre approved perdono!
VISA

A882



More bytes
First shipment sold out in days... 
So popular we’ve had to air
freight new stocks in ...
The greatest value you’ll ever 
see ...
That’s the new Bondwell 14 
Portable computer: 
EXCLUSIVE to Dick Smith 
Electronics
Simply brilliant! That’s the all-new Bondwell 14 
portable personal computer. Small wonder it has 
become one of America's top-selling computers in 
just a few short months - and now the same thing is 
happening here in Australia.
It’s everything you've ever wanted in a computer 
and much, much more besides: small enough to go 
anywhere with you, yet large enough to do 
virtually any computing job.
This incredibly powerful personal portable 
operates from the world-standard CP/M system: 
which means there will always be an incredibly 
large range of software available for it. For 
virtually any purpose.
That’s if you ever ever need any other software: the 
Bondwell 14 comes with over $1200 worth of top 
quality business software (including Wordstar 
word processing!).

Look at what else you get:
• I win double density, double sided disk drives 

inbuilt (360K capacity each)
• 9in amber screen inbuilt - for minimum glare 

and fatigue
• Standard parallel and twin RS-232C interfaces 
inbuilt
• 16 user definable keys for incredibly easy use 
• ( P/M version 3.0 including a host of utility 
software - even a SPEECH synthesiser (it can 
read to you in English!)
• Ergonomically designed keyboard & durable 
cabinet for complete portability
• PLUS over all this famous Micropro bundled 
software: Wordstar. Calcstar, Mailmerge, 
Datastar. Reportstar - worth over $1200.00!
Cat X-9000

OVER $1200 WORTH OF 
SOFTWARE FREE! 

A,'S $2295
*Or from $233 deposit and $18.23 per 
week over 48 months to approved 
applicants. Commercial Leasing also 
available!

Dick Smith Electronics Pty Ltd



Inserting a 1N914 diode in the circuit as 
shown here will reduce hiss when the 
transceiver is muted.

Fundamentals of
SOLID STATE
A» introducami tt» «micandMctars anti «reír ¿wOcmtans

JAMHESORt ROWE

WaiCTHOMCS AUSTRAUA' HANOBOOK ■■

FUNDAMENTALS
OF 

SOLID STATE

Receiver alignment: When using a 
two-metre transceiver to align the 70cm 
receiver the original instructions recom
mended that the two-metre set be placed 
alongside the 70cm set and the two- 
metre transmitter operated into a dum
my load.

In some cases where this procedure 
has been followed it has been found dif
ficult to adjust helical resonators H1 and 
H2. The problem appears to be due to 
too strong a radiated signal which 
reaches the base of Q7 directly, thus 
swamping the signal coming via the 
antenna circuit.

If such difficulty is experienced it is 
recommended that the two-metre set be 
moved well away from the 70cm set 
(possibly 30 metres or so) and operated 
on minimum power so that there is little 
or no direct pickup. The signal should 
then be brought into the 70cm set via a 
simple antenna. This will ensure that the 
only signal reaching Q7 will have to pass 
through the helical resonators.

VHF Transceiver
Circuit error: The connection between 

IC6 (TC5O82) pin 5 and the junction of 
Cl60 and X2 does not exist on the PC 
board. The circuit diagram is in error.

Symptom: Low RF output (10W 
maximum).

Cause: L26 has insufficient 
inductance.

Cure: Rewind L26 on 7/16in diameter 
mandrill. (Previously 3/sin.)

Symptom: Low RF output.
Cause: Capacitors Cl 11 and Cl 12 are 

physically too large.
Cure: Replace with physically smaller 

capacitors of the same value.

ONLY 
$4.50 
+ 90c 
p&p

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 j 
without the maths and abstract theory which make I 
many of the more specialised tests very heavy going. It 
begins with atomic theory, diode types, unijunction, 
field effect and bipolar transistors, thyristor devices, 
device fabrication and microcircuits. A glossary of 
terms and an index complete the book. Fundamentals 
of Solid State has also been widely adopted in colleges 
as recommended reading — but it’s not just for the stu
dent, it’s for anyone who wants to know just a little bit 
more about the operation of semiconductor devices.

Available from “Electronics Australia”, 140 Joynton Avenue, 
Waterloo, Sydney, 2017, PRICE $4.50 OR by mail order: Send 
cheque to “Electronics Australia”, PO Box 227, Waterloo, 
2017. PRICE $5.40.
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Rod Irving Electronics

425 HIGH STREET. 
NORTHCOTE VICTORIA. 
Ph:(03)489 8866 489 8131 
48-50 A’BECKETT STREET, 
MELBOURNE VICTORIA. 
PH:(03)347 9251 
Mail Order and 
correspondance:
P.O. Box 235 
NORTHCOTE 3070

PARABOLIC
MICROPHONE
Build a low cost parabola, along 
with a high gain headphone 
amplifier to help when listening 
to those natural activities such 
as babbling brooks, singing 
birds of perhaps even more 
sinister noises. The current cost 
of components for this project 
is around $15 including sales 
tax, but not the cost of batteries 
or headphones. (EA Nov. ’83)

MOSFET POWER 
AMPLIFIER
Employing Hitachi Mosfets, this 
power amplifier features a ‘no 
compromise’ design, and is 
rated to deliver 150 W RMS 
maximum and features 
extremely low harmonic, tran
sient and intermodulation dis
tortion. (ETI Jan. ’81).

THE BRILLIANT

SERIES 5000
STILL GOING STRONG
INDIVIDUAL COMPONENTS TO MAKE UPA
SUPERB HIFI SYSTEM.
By directly importing and a more technically orientated organisa
tion, ROD IRVING ELECTRONICS can bring you these products at 
lower prices than their competitors. Enjoy the many other advan
tages of RIE Series 5000 kits such as “Super Finish" front panels at 
no extra cost, top quality components supplied throughout. Over 
1.000 Sold.
For those who haven't that time and want a quality hi-fi. we also sell 
the Series 5000 kits Assembled and Tested

Call in at either 2 
of our convenien
tly located stores: 
48-50 A’Beckett 
St., Melbourne 
425 High St., 
Northcote. 
Or take advan
tage of our Mail 
Order Depart
ment. 
Write to:

$63.00Cat. ETI 477

$15.0083MA11 VIDEO ENHANCER

%

MODEL ENGINE
IGNITION SYSTEM
Get sure starts every time and 
no more glow plug burnouts on 
your model engines (ETI June 
83)

VIDEO ENHANCER
100’s SOLD
Like tone controls in a hi-fi 
amplifier, touch up the signal 
with this Video Enhancer.
(EA OcL ’83).

83VE10 $35.00

POWER AMPLIFIER
WHY YOU SHOULD BUY A ’ROD IRVING ELECTRONICS 
SERIES 5000 POWER AMPLIFIER.
★ 1% Metal Film resistors are used where possible
★ Aluminium case as per the original article
★ All components are top quality
★ Over 1000 of these kits now sold.
★ Super Finish front panel supplied at no extra cost.
Please note that the "Superb Quality” Heatsink for the Power 
Amplifier was designed and developed by ROD IRVING 
ELECTRONICS and is being supplied to other kit suppliers.

SPECIFICATIONS: 1 50 W RMS into 4 ohms
PPOWER OUTPUT ’00 W RMS into 8 ohms i±55 V SUPPI Y>
FREQUENCY RESPONSE 8 Hi to 20 Hz »0 04 dB 2 8 Hz to 65
KHz +0 3dB NOTE These figures are determined solely by passive filters
INPUT SENSITIVITY: 1 V RMS tor 100 W output
HUM 100 dB below full output iliah
NOISE ’ 16 dB below full output itlal 20 KHz bandwidth,
2nd HARMONIC DISTORTION ^0001* at 1 KHz >0 0007 - on Prototypes, al 100 W output using a 
♦ 5b V SUPPLY rated at 4A continues » 0003'*' at 10 KHz and 100 W
3rd HARMONIC DISTORTION <00003’*i tor an frequencies less than 10 khz and all powers below 
clipping
TOTAL HARMONIC DISTORTION Determined by 2nd Harmonic Distortion .see above 
INTERMODULATION DISTORTION 0 00 i * at ’ 00 W .50 Hz and 7 KHz m.«ed 4 1

or phone ...
MAILORDER 

HOT LINE

$41.50ETI-1516

STABILITY: Unconditional

Cat. K44771 Normally $31 9. $299
packing and post $10

481 1436

CAR IGNITION KILLER
Most car burglar alarms are 
easily circumvented, but not 
this 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 effec
tively makes the car undrive- 
able — a sure deterent to 
thieves! (EA Feb. ’84).

RADIOTELETYPE 
CONVERTER FOR 
THE MICROBEE 
Have your computer print the 
latest news from the inter
national shortwave news ser
vice. Just hook up this project 
between your shortwave 
receiver’s audio output and the 
MicroBee parallel port. A simple 
bit of software does the decod
ing. Can be hooked up to other 
computers too.

$16.9584AU1 $20.00(ETI Apr. ’83)iQu< kit includes the box',

-

PREAMPLIFIER
THE ADVANTAGES OF BUYING A ROD IRVING ELECTRONICS
SERIES 5000 PREAMPLIFIER KIT ARE:
★ 1 % Metal Film Resistors are supplied
★ 14 Metres of Low Capacitance Shielded Cable are supplied (a 

bit extra in case of mistakes).
★ English “Lorlin switches are supplied (no substitutes here).
★ Specially 'mported black anodised aluminium knobs
Available Assembled and Tested. (We believe that dollar for dollar 
there is not a commercial unit available that sounds as good.)

SPECIFICATIONS:
FREQUENCY RESPONSE High level input I5Hz13OKHz +0 ’ dB Low Level input - conforms to
RIAA equalisation t0 2dB
DISTORTION 1 KHz «. 000 1 * on an .nputs 'limit ol resolution on measuring equipment due to noise 
limitation
S N NOISE High Level mput master full with respect to JOO mV input Signal at lull output 11 2V> >92 dB 
ll.il • 100 dB A weighted MM input master lull with respect to full output 11 2Vi at 5 mV input 50 Ohms 

>86dBflat 92dBa weighted MC input masterfull with respect tofulloutsou«.e resistane
put 1t ?VI and .'00 uV input signal • 7 ’ dB flat >75 dB A weighted

Cat. K44791 Normally $289, $259
PACKING AND POSTAGE $10

POSTAGE RATES 
$1-$9.99................. $1.50
$1O-$24.99 ............$2.00
$25-$49.99 ............ $3.00
$50-$99.99 ............ $3.50
$100-5199..............$5.00
$200-$499..............$7.50
$500 plus ............$10.00

LOW OHMS METER
How many times have you 
cursed your Multimeter when 
you hao to measure a low-value 
resistance? Well with the "Low 
Ohms Meter'1 you can solve 
those old problems and in fact 
measure resistance from 100 
Ohms down to 0.005 Ohms. 
(ETI Nov 81).

ETI-158 $34.50

MUSICOLOR IV
Add excitement to parties, card 
nights and discos with EAs 
Musicolor IV light show. This is 
the latest in the famous line of 
musicolors and it offers 
features such as four channel 
"color organ" plus four channel 
light chaser, front panel LED 
display, internal microphone, 
single sensitivity control plus 
opto-coupled switching for 
increased safety. (EA Aug. ’81).

$84.0081MC8

VIDEO AMPLIFIER

VIDEO AMPLIFIER

THIRD OCTAVE GRAPHIC EQUALIZER
SPECIFICATIONS:
BANDS: 28 Bands from 31.5 Hz to 16 KHz.
NOISE: <0.008 mV. sliders at 0. gain at 0 (-102 dBO).
20 KHz BANDWIDTH DISTORTION: 0.007% at 300 mV signal, 
sliders at 0, gain at 0; maximum 0.01%. sliders at minimum.
FREQUENCY RESPONSE: 12 Hz-105 KHz. +0. -1 dB, all controls 

tlat o 1 Unit...$1 99
BOOST AND CUT: 14 dB

Cat. K44590 2 Units...$379
PACKING AND POSTAGE $10

SERIES 4000 F

30 V/1 A FULLY 
PROTECTED POWER 
SUPPLY
The last power supply we did 
was the phenomenally popular 
ETI-131. This low cost supply 
features full protection, output 
variation from OV to 30V and 
selectable current limit. Both 
voltage and current metering is 
provided. (ETI Dec. ’83).

Bothered by smeary colours, 
signal beats and RF inter
ference on your computer dis
play? Throw away that cheap 
and masty RF modulator and 
use a direct video connection 
instead, it’s much betted The 
Video Amplifier features adjust
able gain and provides both 
normal and inverted outputs. 
Power is derived from a 12 V DC 
plugback supply. (EA Aug. ’83).

FUNCTION
GENERATOR
This Function Generator with 
digital readout produces Sine, 
Triangle and Square waves 
over a frequency range from 
below 20Hz to above 160Hz 
with low distortion and good 
envelope stability. It has an 
inbuilt four-digit frequency 
counter for ease and accuracy 
of frequency setting. (EA April

SPEAKERS
8 Speakers On '
8 Speakers with Crossovers ...! 
Speaker Boxes (assembled with 
grill and speaker cutout.) 
Crossover Kits ................................  
Complete kit of parts (speakers, 
crossovers, screws, innerband 

boxes.).................................................  
Assembled, tested and ready

$295 
$499

$299 
$199

$799

ETI-162 $49.50 83VA8 $15.00

82)

82AO3A/B $79.50

to hook up to your system $849 

Errors and Ommissions Excepted
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UHF Transceiver
Symptom: PLL will not lock.
Cause: Switching diodes D20, D21, 

D23, do not saturate as their internal im
pedance is too high at this frequency 
(40-50MHz).

Cure: Replace with BA244 diodes. 
Later kits supplied with BA244 diodes.

Symptom: PLL will not lock.
Cause: LI6 (base Q23) incorrectly sup

plied as lOmH.
Cure: Change LI6 to 10gH.
Symptom: PLL will not lock.
Cause: Capacitors C78, C79 (5.6pF), 

C80 (4.7pF) and C81 (3.3pF) supplied for 
VCO physically too large.

Cure: Replace with physically smaller 
capacitors.

Symptom: PLL will not lock. VCO 
will not run.

Cause: Statically damaged QI 8, QI9.
Cure: Replace Q18, Q19.
Symptom: Low RF power output.
Cause: Transmitter high pass filter 

operating at incorrect frequency.
Cure: Rewind LI9, L20, L21 with 

5mm diameter, not 10mm.
Symptom: Low RF power output.
Cause: Poor or no earthing of 

predriver and driver transistor cases 
(Q25, MRF629; Q26, MRF629.)

Cure: Use PCB pins to earth predriver 
and driver transistor cases. PC board pro
vides for this. A good low impedance 
earth is essential for correct operation. 
Solder the pin to the metal case of the 
transistor. Use plenty of heat.

Symptom: Low RF output from 
transmitter tripler (Q24, 2N3948).

Cause: (a) Component leads too long; 
(b) LI8 does not have enough inductance 
to resonate.

Cure: Shorten all component leads 
around tripler to minimum. Increase the 
diameter of LI8 from !4in to 9/64in.

Below: this 
diagram shows 
how the leads of 
the RF output 
transistor 
should be clipped.

Right: adding an RF 
power meter. Position the 
extra wire near the 
antenna socket.

Symptom: Low RF power output 
(2W).

Cause: Excessive collector and emitter 
lead lengths on RF output transistor 
Q27, MRF660.

Cure: Collector and emitter leads must 
be clipped at lead width “step” (see 
diagram above).

Symptom: Receiver very unstable.
Cause: BRF90 (Q7) has excessive gain.
Cure: Change R20 bias resistor from 

IQkQ to 15k(L

General comments
Voltage regulators: zener diodes 

D22 and DI9 should be 400mW 
types. Early kits were supplied with 
1W types, but these do not regulate 
correctly due to low idle current. One 
symptom of this poor regulation is 
that, if a mains power supply is used, 
hum may appear on transmit unless 
the supply is particularly pure.

RF power meter: It is possible to 
add an RF power output indicator 
with very little effort. Connect a piece 
of single conductor cable (bell wire) 
from the vicinity of the antenna 
socket to the junction of C5 (lOOOpF)

Cl

1OOK 220pF

Symptom: When the receiver is muted, 
but operating with a high volume level 
setting, a faint hiss can be heard from the 
speaker.

Cause: Audio leakage through the 
audio amplifier.

Cure: Add a 1N914 diode in series 
with the squelch output (pin 14) of the 
MC3357 and rewire as shown in the ac
companying circuit. Note, however, that 
this causes the squelch to open and close 
with a “thump”. (See diagram next page.)

and R6 (1 kii) on the S meter circuit 
board. Position the antenna socket 
end of the wire to give full scale 
reading on transmit (when correctly 
loaded) and secure to the circuit board 
using spare wax from the VCO or 
some other suitable adhesive.

Coax cable: The piece of coax cable 
from the transmitter output to the 
antenna socket can be replaced with a 
piece of tinned copper wire. This is 
easier, and may increase the transmit
ter power output marginally. It may 
also increase the spurious radiation 
slightly, but this may be regarded as 
inconsequential at this frequency.
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FEEDBACK ON THE

UHF/VHF
Transceivers
Two of the most popular projects described in 
this magazine in recent years have been the two 
amateur transceivers available in kit form from 
Dick Smith Electronics: the “Explorer 1 ” UHF 
(70cm) transceiver in September, October, and 
November 1983 and the “Commander” VHF 
(2m) transceiver in June and July 1984. Over 
700 UHF and 400 VHF sets have been built at 
the time of writing.

Naturally, with projects of this com
plexity, there will always be a small pro
portion of builders who encounter pro
blems. Fortunately, Dick Smith Elec
tronics provided a backup service 
whereby these problems could be sorted 
out and, at the same time, categorised for 
the benefit of other constructors. The 
following is a summary of the problems 
prepared by Garry Crapp, VK2YBX/T, 
General Manager of DSE Research and 
Development Division.

By far the most predominant reason 
for non-operation is dry solder joints. It 
should be stressed that most semiconduc
tors can withstand 300°C at 1,5mm from 
the junction for 10 seconds. They are 
rarely destroyed by excessive heat. Con
structors should not be scared to use ade
quate heat when soldering.

At the risk of repeating what has been 
said many times before, a proper soldered 
joint can only be made when the pieces 
of metal to be joined are heated to a 

temperature which will melt the solder. 
It is not sufficient to melt the solder with 
the iron; the joint must be hot enough to 
do this also.

Some constructors have changed com
ponents in an attempt to achieve better 
transmitted audio, easier VCO lock, ex
tra transmitter power etc. In this regard 
it should be appreciated that the 
transceiver was designed to satisfy the 
Department of Communications Radio 
Bulletin RB250. There are no specifica
tions covering amateur equipment, but 
RB250 covers UHF CB equipment, and 
it was felt that this was a suitable stan
dard to adopt.

In all the cases investigated so far, 
such modications have caused the set to 
transgress the RB250 specifications. For 
this reason, modifications are not recom
mended unless the builder is fully aware 
of the RB250 specifications and has the 
facilities to make the appropriate 
measurements.

Apart from poor soldered joints and 
other assembly faults, the following less 
obvious problems were encountered.
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8 SECTOR BURGLAR 
ALARM KIT...

REF; EAJan 1985
★ 2 delay sectors ★ 6 instant sectors ★ Steel box ★ Price 
includes battery ★ Siren driver ★ Variable exit/entry delay ★ 
Can use N.C. & N.O. on the one circuit!!
Cat. KA-1580

ONLY $139
NOW OPEN BURANDA QUEENSLAND

ELECTRIC FENCE
Ref: EA September 1982

WARNING:
ELECrRIFIED 

FENCE

$15.00

Mains or battery powered,this electric fence 
controller is both inexpensive and versatile. It 
should prove an adequate deterrent to all manner 
of livestock. Additionally, its operation conforms 
to the relevant clauses of Australian standard 
3129. (Kit does not include automotive ignition 
coil which is required).
Cal KA-1109

CQAM STEREO DECODER KIT - Rei EA October 1984 
Set of parts for this project including PCB. IOuH choke. MOC13020 IC. 
(Whistle filter coil extra - Cat. EE-3814 ONLY $19.95)

Cat KA-1555 ONLY $19-95

DRILL SPEED 
CONTROLLER
This brand-new design gives you better speed regulation over previous 
drill controller designs. It s also easier to make as all parts are mounted 
on the PCB. All parts supplied including special high voltage MR754

ONLY $24.95
Ref EA Dec 1984

ETI 446 AUDIO LIMITER “ This simple 
project is used as a volume compensator for PA eta
Cat KE-4092

GREAT VALUE AT $1 2.00

RAILMASTER KIT
REF: EA SEPTEMBER 1984

This is the most up to date train controller kit we’ve seen in a long time. It 
offers all those wanted features including inertia, full overload protection 
and walk around throttle. Kit includes front panel correct console box
and all parts.
Cat. KA-1560 $79.95

Railmaster TO

SEE OUR OTHER ADS ON PAGE 13 FOR ADDRESS PANEL AND OTHER INFORMA

Fast talker with all the 
right answers MultiModem

Down the street or across the world. MultiModem 

speaks the language. ★ 300 Baud full duplex. 
1200 Baud half duplex or600 Baud half duplex 

answer or originate ★ CCITT and Bell standards 
★ Auto answer and connect ability ★ Plugs 
straight in (hardwire phone) ★ Superior VLSI 
chip performance; works reliably with -43dBM I 

signal with S/N ratio of 6dB ★ Telecom approval ; 
C84/37/1135

Cat XC-4820

only $349 INCLUDING TELEPHONE

DELUXE METAL , 
DETECTOR

REF: EA December 1984 V

This very sensitive unit works as well as units costing 
hundreds more! Features special English-made quality 
case and pre-wound and sealed head assembly. 
Looks just like the $700 plus units! (All parts supplied).

Cat. KA-1554 A

$239
IN-CIRCUIT TRANSISTOR 
TESTER “ Ref EA September 1983.
When built this simple kit will enable you to TEST IN-CIRCUIT 
transistors. SCR’s and diodes without the need to desolder!
Cat KA-1119

ONLY $15.00 GREAT VALUE 
LCD THERMOMETER - Ref,EAFeb 82 
15mm high 3W digit readout unit that can measure from around 100 
degrees C to below freezing. Very accurate - supplied with 2 sensors. 
Cat KA-1404

NORMALLY $74.50
A FEW LEFT AT ONLY $64.50 

LCD HEARTRATE MONITOR 
If you are concerned about the condition of your heart then this is the 
unit for you. Large liquid crystal readout and all readings are taken by 
optical sensors - great value to those who exercise!
Cat KA-1466

TREMENDOUS VALUE AT $69 
ETI 1515 MOTOR SPEED
CONTROLLER " This kit enables you to control the 
speedof electric motors such as found in drills, saws, grinders, 
blenders etc. Reasonably constant speed over verying loads. 
Cat KE-4031

NORMALLY $19.95 NOW $14.95
NOW OPEN BURANDA QUEENSLAND

STEAM SOUND SIMULATOR
Ref: EA December 1984

Features infra-red optical switch to synchronise 
"chuffs” with wheel rotation. A 4 p
Cat. KA-1562 $ lO.tO

DIESEL SOUND 
SIMULATOR WITH 
LIGHTING CIRCUIT 
FOR RAILMASTER

REF: EA NOVEMBER 1984 
You will be amazed how authentic this kit sounds. Kit includes PCB and 
all parts for sound effects as well as all the components for the lighting
circuit.
Cat. KA-1561 $19.95

**f^KMUUl MODEM

¡%
OUT THEY GO!! 

SUBWOOFER AMPSPEAKER 
CABINET " Ref EA July 1982
We have a few left of these quality speaker box cabinet kits. The kit is 
finished in an attractive black vinyl with a modem speaker clothe 
cover, factory mounted on a frame. The specially made port tube is 
provided along with speaker connector etc.

NORMALLY $79 SAVE $30 
THIS MONTH $49

(Please allow $8 for post & packing as they are fairly heavy).
Cat KA-1454 (Subwoofer speaker extra)
Subwoofer speaker to suit Cat. CW-2119 $89.50
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UNBELIEVABLE KIT 
CLEARANCE SALE

JAYCAR IS CLEARING THE DECKS FOR NEW KITS IN ’85
SENSATIONAL PRICES ON

5000 AMP-SYSTEM KITS
Check the SPECIAL PRICES for the famous ETI 5000 series deal of a lifetime.

FAMOUS JAYCAR “BLACK MONOLITH 
SERIES AMP - NORMALLY $319.00 
THIS MONTH

$295 SAVE $24.00

99

ARE WE FAWLTY?
WE’RE DOING IT ON PIANO KITS TOO!

FAMOUS JAYCAR “LYREBIRD” 73 & 88 
NOTE PIANOS AT THE lowest cost ever 
Even lower than our low, low prices in September last year. We are phasing 
these kits out now for new lines in '85. They are still technically superior to 
many more expensive ready-builts AND have better tone, touch sensitivity 
etc for FAR LESS MONEY.

For further savings check the package deal below 

FAMOUS JAYCAR “BLUEPRINT” 5000 
SERIES PREAMP - NORMALLY $299 
THIS MONTH

73 NOTE: NORMALLY $475 
. ON SPECIAL LAST SEPT. $375 
r THIS MONTH $325Hay car

El ECTRONICS

SAVE AN ASTOUNDING $150!!
88 NOTE: NORMALLY $589

ON SPECIAL LAST SE PT. $425
THIS MONTH $399

$265 SAVE $34.00
Check below for package price FURTHER savings!

FAMOUS JAYCAR V3 OCTAVE GRAPHIC 
EQUALISERS! (5000 SERIES) 
NORMALLY $199 EACH 
THIS MONTH

HALL EFFECT SWITCH VANEPower Amp 5000 "Black Monolith"
Preamp 5000 "Blueprint" _______
Graphic 5000 Equalisers (2 off) _

SAVE AN UNBELIEVABLE $190!!
Remember each kit is the same quality as our normal kits. The kits contain a stand 
(similar BUT NOT THE SAME) as the one shown in the illustration. A beautifully 
imported Italian keyboard is part of each kit as well as a realistic looking soft (sustain) 
pedal (imported from England) is also supplied. All pre-cut woodwork is supplied.

For FURTHER savings check

THIS SPECTACULAR PACKAGE DEAL

distributor

INTERRUPTED

magnetic rotor

cam adapter

If you have a car that wont take the Jaycar KJ-6655 Hall Effect Kit (i.e. an 
Australian six or V8) this could be for you!
It is the SIEMENS (German) made Hall Switch. It will operate from —30 
to + 130 C. A simple soft iron vane cut with appropriate slots will 
commutate the unit.
Cat. HK-2101

NORMALLY
_______________ $319.00
_______________ $299.00
_______________ $398.00
NORMALLY $101 6.00

PACKAGE DEAL No.1
Buy the 5000 Black Monolith Power Amp and 5000 Blueprint Preamp 
TOGETHER for only $498!
That’s right, save over $120 on normal prices or over $60 if bought 
separately from this months SPECIAL prices!
PACKAGE DEAL No.2
Buy the following:

THIS MONTH YOU GET THE LOT FOR

only $699!!!
THAT’S A MASSIVE SAVING OF $31 7 (i.e. YOU VIRTUALLY 
GET THE “BLACK MONOLITH FREE) EVEN ATTHE SPECIAL 
INDIVIDUAL PRICES IN THIS AD IT IS STILL A MASSIVE 
SAVING! - Special freight deal: anywhere in Australia $12!!
REMEMBER! WE TAKE NEARLY ALLTHE CREDIT CARDS & 
FINANCE CAN BE ARRANGED ON THE SPOT.

ARE WE BALMY? IS THE SUMMER 
SUN GETTING AT US?
This month you can grab the KJ-6655 Hall Effect kit for 
wait for it - ONLY $ 19.95! That's right! $ 10 off normal 
low price!

NOW SAVE $10 
ONLY $19.95

NORMALLY 
$19.95 

THIS MONTH 
$16.95

PCB to suit 
84T19 
$3.45

rotor arm

NOTE: If demand temporarily exceeds our ability to supply kits we may part ship. This will get you 
started on what is after all a fairly ambitious project. We will only honour the prices, however, if 
you order NOW. . .



the load switch. If all is well, the power 
LED will light and you will be able to 
vary the output voltage from 3V to 30V 
using the range switch and the voltage 
control pot.

Check that the voltage reading on the 
supply meter and on your multimeter are 
the same. Note the vacant component 
position adjacent to the 330kfl and 33kfi 
resistors. This will allow you to trim the 
voltage readings by adding a high value 
resistor if necessary.

Assuming that all is well, open the 
load switch, select the 0-15V range and 
wind the voltage control fully 
anticlockwise. Now set the current 
limiting control to about half way on the 
1A range, select the 1A range on your 
multimeter and close the load switch.

The multimeter should indicate a 
current of about half an amp, although 
the supply’s meter will probably show 
something quite different at this stage 
(don’t forget to switch the meter to 
“amps”). Adjust the current limiting 
control so that the multimeter reads 1A, 
then adjust trimpot VR3 so that the 
supply’s meter reads the same.

Finally, vary the current limiting 
control and check that the meter reading 
corresponds closely to that on the 
multimeter. Your 30V/1A Power Supply 
is now ready for use. ®

Q

Use this actual-size artwork to re
calibrate the meter.

Below, right: actual size reproduction of the front panel artwork. Finished boards and panels 
will be available from parts retailers.

6 
*

actual size reproduction of the PCAt left is an 
artwork.

VOLTS 
, A2 18

2 -4 6 -3
AMPS
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Benchtop power supply

wires terminated at the fuseholder and Note that the mains switch must be of
power transformer respectively. The 
mains earth wire should be connected to 
one of the solder lugs and a separate 
earth lead run to the rear panel.

We recommend that heat shrinkable 
tubing be fitted to the fuseholder, 
transformer and mains switch 
terminations. This will prevent 
accidental contact with the mains while 
the unit is being worked on. Make sure 

View showing the multi-finned heatsink and the front panel wiring.

all-plastic construction and should not be 
a miniature type.

Finally, go over your work and make 
sure that all the wiring is correct. 
Everything OK? You are now ready for 
the smoke test!

Setting up
Connect your multimeter across the 

output, switch the supply on and close

PARTS LIST
1 PC board, code 85ps1, 105 x 

111 mm
1 plastic case, 200 x 160 x 

70mm (W x D x H), with metal 
rear panel, Altronics H0480

1 Scotchcal front panel artwork, 
195 x65mm

1 mains transformer, 30VAC and 
24VAC at 1A, Arlee 6672 or 
equivalent

1 SPST 240V 2A toggle switch, all 
plastic construction (not 
miniature type)

3 DPDT miniature toggle switches 
1 SPDT miniature toggle switch 
1 MU45 0-1 mA panel meter
3 binding post terminals: 1 red, 1 

black, 1 green
1 mains cord and plug
1 cord clamp grommet
1 fuseholder, panel mount type
1 150mA fuse
1 heatsink, high efficiency fan 

type, 105 x 58mm
4 solder lugs 
15 PC stakes 
2 plastic knobs (black) 
1 metre mains rated cable 
2 metres hookup wire (10 x 

0.2mm)
4 stick-on rubber feet

Semiconductors
1 TIP3055 NPN transistor plus 

mounting hardware (mica 
washer and insulating bush)

1 BD139 NPN transistor plus 
mounting hardware

5 1 N4002 diodes
1 33V 1W zener diode
1 red LED plus mounting bezel
1 LM723, gA723 voltage regulator 

IC

Capacitors
2 2500^F 50V axial electrolytics
1 100^F 50V axial electrolytic
1 4.7/zF 16V PC electrolytic
1 0.1 pF metallised polyester 

(greencap)
1 820pF ceramic

Resistors (ViW, 5% unless stated) 
1 x 330k(l, 1 x 33k(l, 1 x 4.7k(2, 1 x 
2.2k(l 1W, 1 x 1.8kQ, 1 x 1,2k(l, 1 x 
1 kQ, 1 x 470(1 1/2W, 1 x 270(1, 1 x 
1 00(1, 1 x 3.9(11 W, 1 x 1.5(1 5W, 2 
x 1(1 1W.

Potentiometers
1 5kfl linear potentiometer
1 1 kil miniature horizontal trimpot 
1 500(1 linear potentiometer

Miscellaneous
Machine screws and nuts, heat 
shrinkable tubing, cable ties, etc.
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We estimate that the parts for this 
project will cost

$60-65
This includes sales tax.

when they are being installed. 
Transistors QI and Q2 should be 
mounted at full lead length.

We recommend that PC stakes be 
used to terminate all external lead 
connections. You will require 15 PC 
stakes in all.

Once the PC board has been 
completely assembled, attention can be 
turned to the case. Spray the Scotchcal 
artwork with a hard-setting clear lacquer 
(eg, Estapol) to prevent scratches, then 
carefully affix it to the front panel. The 
artwork can then be used as a template 
for drilling holes for the front panel 
hardware.

You will also have to drill holes in the 
rear panel for the fuse holder and for 
mains cord entry. The wiring diagram 
and the photographs show the positions 
for these holes.

The major items of hardware can now 
be positioned in the case. The PC board 
is secured to four internal mounting 
posts using self-tapping screws while the 
power transformer is bolted to the case 
using machine screws and nuts. Note the 
solder lug under the nut nearest to the 
rear panel.

We used medium duty hookup wire 
(10 x 0.2mm) for all the wiring which 
carries the full supply current, and light 
duty hookup wire for the pot, meter and 
LED wiring.

Heatsinking for the power transistors 
is provided by the rear panel and by an 
external multi-finned heatsink. The 
heatsink used in the prototype is a 
standard high-efficiency fan type 
measuring 105 x 75mm. This must be 
trimmed to a length of 58mm before 
installation.

The procedure is to install the rear 
panel and to then mark and drill the 
mounting holes for the power transistors. 
This done, the rear panel can serve as a 
template for the heatsink mounting 
holes.

Both transistors must be insulated 
from the rear panel using mica washers 
and insulating bushes (see Fig. 2). Smear 
heatsink compound on all mating 
surfaces (including the rear of the 
heatsink), then bolt the assembly 
together using machine screws and nuts. 
Finally, use your multimeter to check 
that the metal tag of each device is 
indeed isolated from the rear panel and 
the heatsink.

The three-core power flex is anchored

Use heat shrinkable tubing to sleeve the transformer, mains switch and fuse terminals.

Note that the two power transistors must be insulated from the heatsink.
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Benchtop power supply

Use medium duty hookup wire (10 x 0.2mm) for all wiring which carries the full supply current 
(see text). Take care with the orientation of the semiconductors and electrolytic capacitors.

adequate for the job at hand.
Unfortunately, having set the input 

voltage on Q2’s collector to obtain a 
maximum 30V output, there is a 
potential dissipation problem when 
drawing high current at low voltage. 
This problem was overcome by switching 
the secondary winding of the 
transformer.

Thus, for output voltages above 15V, 
S2a selects the 30V tap on the 
transformer. For outputs less than 15 V, 
the 24V tap is selected to reduce the 
dissipation in Q2.

Voltage regulation
Let’s now take a look at how the 

voltage regulator works.
The error amplifier in the 723 is 

connected as a non-inverting amplifier 
with variable gain. The input to this 
amplifier is fixed at about 2.8V by the 
potential divider formed by the 1.8kQ 
and 1.2k(2 resistors. The input to this 
divider is the reference voltage source 
built into the 723 chip. A 4.7^F 
capacitor is included to improve the 
output noise characteristic.

On the 0-15V range, switch 2b is 
closed, so the feedback resistance (the 
resistance between the output of the 
supply and the inverting input of the 
error amplifier) can be varied between 
1000 and 5k(2. This corresponds to an 
amplifier gain of between 1.1 and 6.1, or 
an output voltage of between 3.1V and 
17.4V.

With switch 2b open, the gain of the 
amplifier is adjustable between 5.8 and 
10.8, corresponding to output voltages of 
between 16.5V and 30.8V.

Depending upon the position of S3, 
the load current from the emitter of Q2 
flows through either a 1.5(2 or 3.9(2 
resistor to derive a voltage for the 
current limit function. The resulting 
voltage is applied to a potential divider 
network (VR1 and 2700 in series) and 
thence to the base of the internal 
current-limit transistor in the 723.

As we’ve already seen, the current
limit transistor controls the series pass 
transistor in the 723 regulator. This, in 
turn, controls voltage-follower Q2. 
When the current reaches a preset 
level, the drive to Q2 is reduced and 

current limiting takes place.
S5 is the load switch and is used to 

switch the lines leading to the output 
terminals. This facilitiy is particularly 
handy. It allows us to remove the load 
voltage without having to switch the 
supply off or adjust the voltage setting.

The 0.1 gF capacitor prevents 
switching transients from being delivered 
to the output while D7 provides 
protection in the event that a reverse 
voltage (eg, from a charged capacitor) is 
applied to the output terminals. The 
100/xF capacitor ensures stability of the 
supply under all conditions.

The metering circuitry is quite 
straightforward. In the voltage mode, a 
30k(2 resistor formed by the parallel 
combination of a 330k(2 and a 33k(2 
resistor is switched in series with a 1mA 
meter across the supply. This means that 
the meter will read 30V full scale. In the 
current mode, the meter is connected 
across a 0.5(2 resistor (made up from two 
1(2 resistors connected in parallel) in 
series with the negative supply line. A 
lk(2 trimpot is used to adjust the meter 
so that it reads 1A full scale.

Construction
The 30V/1A Power Supply is housed 

in an attractive plastic instrument case 
measuring 200 x 160 x 70mm. This 
should come supplied with a PVC front 
panel and a 2.5mm black anodised rear 
panel for heatsinking. A Scotchcal front 
panel was fitted to the prototype but 
some kit retailers may prefer to supply 
screen-printed panels.

All the circuitry, with the exception of 
the major hardware items (switches, 
pots, transformer, etc) is accommodated 
on a printed circuit board measuring 105 
x 111mm and coded 85psl.

No special procedure need be followed 
when assembling the PC board although 
the job will be much easier if the smaller 
components are installed first. Note 
carefully the orientation of the diodes, 
transistors, IC and electrolytic capacitors

These load curves plot the performance of the 
prototype. The maximum load current is 
maintained at 1A for voltages up to 27V.
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Fig. 1 shows the internal workings of 
the 723 regulator. It consists of a series 
pass transistor, an error amplifier and a 
voltage reference source. The error 
amplifier compares a proportion of the 
output voltage with the internal 
reference voltage source and continually 
adjusts the base current to the series pass 
transistor to provide a regulated output.

The maximum current rating of the 
series pass transistor is 150mA, so some 
form of external current amplification is 
required to provide a reliable 1A supply.

One particularly attractive feature of 
the 723 is the in-built current limiting 
circuitry. When the output current 
reaches a preset value, the internal 
current-limit transistor turns on and 
reduces the base drive to the series pass 
device.

Thus, we have voltage regulation and 
current limiting circuitry all on the one 
IC. This simplifies the circuit design and, 
at the same time, avoids the thermal 
limiting problems of the LM317.

Circuit details
Refer now to the main circuit 

diagram. The supply uses a 1A mains 
transformer with a multi-tapped 
secondary to drive a bridge rectifier 
(D1-D4) and two 2500gF filter 
capacitors. This provides a no-load 
voltage of either 37V or 47V, depending 
upon the transformer tap selected. This 
unregulated DC is fed to a pre-regulator 
stage (QI) and to the output stage (Q2).

LED D5 and its associated 2.2kfi 
current limiting resistor provide power 

on/off indication. While the current 
through the LED will vary slightly 
according to the transformer tap 
selected, this is of no consequence.

QI and its associated 33V zener (D6) 
ensure that the maximum 40V supply 
rating of the 723 (IC1) is not exceeded. 
D6 clamps the voltage on Qi’s base to 
33V, thereby limiting the supply voltage 

SPECIFICATIONS — EA 30V/1A SUPPLY
Output voltage........................3-30V variable over two ranges, 0-15V and

15-30V
Output current.......................0-1A up to 27V (see load curves) with variable

current limiting
Load regulation..................... Better than 0.2% from zero to full load
Output ripple.......................... Less than 2mV RMS at full load

to IC1 to about 32.3V. Bias for QI and 
D6 is provided by the 4700 /i W resistor.

The series pass transistor in the 723 
regulator drives voltage follower Q2 
which provides the necessary current 
amplification. Q2 is a TIP3055 NPN 
power transistor with a maximum 
collector current rating of 15A and a Vee 
rating of 70V, which is more than
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New design features current limiting

30V/1A benchtop 
power supply
This 30V/1A power supply features variable out
put voltage from 3 to 30V, variable current limiting 
over two ranges, overload protection and swit
chable voltage/current metering.

by GREG SWAIN & FRANCO UBAUDI

According to kit retailers, the most 
popular power supplies with hobbyists 
are the 30V/1A models. That’s not 
surprising when one considers that most 
solid state circuitry only requires a single
sided supply of between 5V and 30V at 
currents up to half an amp or so.

The truth is, most hobbyists don’t 
need an all-singing, all-dancing supply 
with digital readouts and other fancy 
whatnots. They do, however, demand a 
few refinements such as metering, load 
switching, short-circuit protection and 
adjustable current limiting. All of these 
features have been included in this new 
design.

If you’re in the market for a 30V/1A 
power supply, this is definitely the one to 
go for. Most of the circuitry is built onto 
a single PC board, the parts are all 
readily obtainable and it’s easy to build.

With this power supply, you get 
superior specifications for very little 
extra money. This unit is capable of 

providing a full 1A output over virtually 
the entire voltage range. Other kit 
designs currently on the market provide 
a 1A output over only part of their 
voltage range due to inherent thermal 
limitations.

Other features of this new design 
include load switching, power on/off 
indication, and the provision of a 
separate ground terminal. There are two 
ranges for current limit plus two voltage 
ranges, all selected by means of toggle 
switches. The current limit ranges are 
0.15-0.4A and 0.4-1 A, while the voltage 
ranges are (nominally) 0-15V and 
15-3OV.

In practice, the current limit and 
voltage ranges overlap slightly to ensure 
continuity.

Current limiting
The adjustable current limiting facility 

is particularly useful. It offers two main 
advantages: first, it protects the supply in 

the event that the output is short- 
circuited; second, it protects any 
circuitry run from the supply from 
damage by excessive current due to a 
fault condition. There’s nothing worse 
than having circuitry go up in smoke 
while you’re trying to troubleshoot a 
tricky problem.

In the interests of economy, we elected 
to use a single meter and switch between 
voltage and current measurements. 
Admittedly, it would be nice to have dual 
meters but, unfortunately, the cost is 
prohibitive. Meters are expensive and, in 
addition, we would require a much larger 
(and more expensive) case to provide the 
necessary front panel area.

The accompanying graph and the 
specification panel document the 
performance of the prototype. As can be 
seen, the load regulation is better than 
0.2% from zero to full load while the 
output ripple is less than 2mV RMS. The 
maximum load current is maintained at 
1A right up to 27V output, after which 
the load curve falls away due to 
transformer losses.

Design considerations
Initially, we considered using an 

LM317 three-terminal regulator as the 
basis for the design but soon ran into 
difficulties. Despite various approaches, 
we were unable to come up with a cost- 
effective circuit that would deliver 1A 
over the full range due to thermal 
limiting in the LM317. Another 
drawback was that an additional op amp 
was required to provide current sensing, 
thereby adding to the circuit complexity 
and cost.

Eventually, we rejected the LM317 in 
favour of the 723 regulator IC. 
Originally introduced by Fairchild as the 
uA723, this device is also available from 
National Semiconductor as the LM723 
and from other manufacturers with 
similar “723” designations.

Left: this new 30V supply provides a 1A 
output over virtually the entire voltage range. 
The meter is re-scaled by removing the plastic 
cover and attaching new artwork.
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SCAN AUSTRALIAServiceman
should have been 25V, and a width control which didn’t work.

I decided to stoke up the CRO and check some waveforms. 
Of particular interest were waveforms 81 and 90, 81 being at 
the junction of L779 and C778, and 90 being at the emitter of 
TR690. Waveform 81 is shown as a negative going spike, at the 
horizontal rate and about 150V, and it showed up as the right 
shape but closer to 200V. Waveform 90 was supposed to be a 
rather peaky sine wave of about 8V p-p, at the vertical rate, but 
was actually a miniature replica of waveform 81, at about 20V 
p-p.

Unfortunately, apart from confirming that something was 
wrong, this didn’t help much. I went back to the 25V rail, 
confirmed that it was still at 28V, and began to make some 
other measurements. I was particularly interested in the voltage 
at the junction of D776/777 which is not given anywhere on the 
circuit or in the manual. As measured, it read a little over 2V 
(DC) which, intuitively, I felt was suspect.

It was at this stage that somebody up there smiled on me. I 
had to leave the set to answer a house call involving loss of 
sound in, would you believe it, a Kriesler 59-1 chassis. The fault 
was easily fixed but I could hardly wait to get my meter on that 
diode junction. It read 12.5V.

Back at the shop I took another long hard look at the circuit. I 
had tested virtually every component which might be pertinent, 
and there was still something wrong. Which could only mean 
that I had not tested a vital component, or that one of my tests 
was inadequate.

Eureka!
My gaze fell on the two diodes. I had pulled them out and 

tested them with a meter, which had given conventional 
readings. But could one of them have a “funny” in it? I pulled 
them both out again and fitted two new ones. And that was it. 
Everything came back to normal. The 25V rail was spot on and 
the width, initially inadequate because I had left the control in 
its minimum position, responded immediately when I adjusted 
it.

And that was the last fault. It remained only for me to tidy up 
the mess on the deflection board, give all the adjustments the 
once over, and I had a set which was virtually as good as new. 
The owner was delighted, in spite of the fact that the cost, as I 
had warned him, was pretty substantial. (I didn’t charge for 
changing the line output transformer, and it wasn’t worth 
changing it back again).

As for the theory behind the various component failures, and 
which came first and started the whole sequence of events, I’m 
afraid I pass. I did establish fairly conclusively that it was diode 
D777 which had failed, and that it was apparently breaking 
down at voltages above those which I used to test it. (A lesson to 
be learned there).

But whether it was the primary failure, and the cause of all 
the other failures must remain in doubt. Frankly, I think it was 
the main offender, but as to the mechanism of the subsequent 
failures, or how the rogue voltage was developed in the 
convergence section, I cannot offer any very convicncing 
theory. One point to note, however, is that the set’s behaviour 
on the bench indicated that it could have been working in an 
acceptable (to the customer) form for a long time with the faulty 
diode.

I am also convinced that the flashover from the EHT lead to 
the 4.7kQ resistor was a furphy as far as the other faults were 
concerned. There is little doubt that it happened and that, if 
allowed to continue, it would have created its own chain of 
failures, but it wasn’t the cause of the other faults.

So, as I said at the beginning, it was not a very satisfactory 
“apples bit”.

But if anybody out there has any ideas ... ~

WITH WORLD’S BEST SCANNING RECEIVERS

AR2001
FOR THE BEST PRICE IN 
TOWN. FOR THE BEST 
SCANNER IN AUSTRALIA

WORLD’S FIRST CONTINUOUS COVERAGE 
THREE MODE COMMUNICATIONS RECEIVER 

& SCANNER
Features
• 25-550 MHz Continuous
• NBFM — For Communications
• WBFM — For BC8TV monitoringVCAQQ
• AM For Air Band
• 20 CH Memory
• Clock Priority CH

poSesr,ze SC-4000
NO COMPROMISE PROGRAMMABLE 

HAND-HELD SCANNER THAT 
EVERYBODY CAN AFFORD!

FEATURES:
• 160 MEMORY CHANNELS
• 9 BAND - POLICE, GOVERNMENT. MILITARY, LAND 

MOBILE, CB, AMATEUR, RADIO TELEPHONE ETC.
• OVER 45,000 CHANNELS
• UNIQUE SPLIT PROGRAMMING SYSTEM
• AUTOMATIC FREQ. STORAGE
• PRIORITY CHANNEL
• LCD DISPLAY
• PROG SCAN/SEARCH RATE
• 24 HOUR CLOCK AND MANY OTHER FEATURES

SPECIFICATIONS:
• FREQ. RANGE: 26-28MHz, 68 88MHz, 138 176MHz; 

380-512 MHz
• SENSITIVITY: 0.5gV-1gV depending on Band
• SCAN RATE: 16 CH/SEC
• AUDIO OUTPUT: 0.5W

COMES COMPLETE WITH NICAD 
BATTERY, CHARGER AND
ANTENNA ONLY $399

tirili Personal 2-way 
NlW radio here at last!
? “EMTRON ACE”

A QUALITY 40-CH HIGH POWER UHF CB HAND HELD 
TRANSCEIVER • DESIGNED FOR AUSTRALIA 

DOC APPROVED

RCE

ONLY

$399

FEATURES:
40 CHANNEL OPERATION
HIGH (2.5W) L0W (0.5W) RF OUTPUT
OFFSET FOR REPEATER OPERATION
NICAD RECHARGEABLE BATTERIES
ILLUMINATED DIAL FOR NIGHT OPERATION
SMALL IN SIZE - BIG IN PERFORMANCE

APPLICATIONS:
FARMING
FISHING. BOATING. HUNTING. BUSHWALKING
BUSH FIRE CONTROL
AG SHOWS
SECURITY
CONSTRUCTION SITES
CAR RALLIES
CROWD CONTROL AND MANY OTHERS

DEALER INQUIRIES WELCOME
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DRIVE SPECIALS
TANDON 8” SLIMLINE

Normally-$695-

slashed to

V-212 DC~20MHz, Dual Trace

STANDARD MAIL IN AUSTRALIA ONLY
Order Value

$25

$999
$24 99
$49 99
$99 99

$9.50 
$2.50 
$2.90 
$3.90 
$3.90 
$5.40

$3.80 
$3.90

$37.00 
$13.00 
$49.50 
$99.50

10 x 74LS245 
10x74LS32
10 x 74LS74 
10x7400
10 x 7402 
10x7416

10x4013B 
10x4093B
10 x BUX80 
10 x BU126 
10x2716 
10x2764

stock over 
■ 2000 DIFFERENT
SEMI-CONDUCTORS. 
TEST GEAR. INSTRU
MENT CASES, TRANS

FORMERS, RESISTORS 
CAPACITORS, ETC. WE 
STOCK THE BIGGEST

RANGE FOR THE 
HOBBYIST IN 
MELBOURNE.

P&H 
$1.50 
$3 60 
$4 00 
$5 50 
$7 50

ONLY $695 COMPLETE

DATA BOOK 
$5.00 
incl. post & packed 
to anywhere in 
Australia.

GREEN 
NV1290x

1 Year 
Warranty

TOP BRAND 
MITSUBISHI 
MONITORS

AMBER 
NV1290x

Famous M PI brand lull height, single side. 40 track. 250K capacity 
(domile density) Standard interface, su« Dick Smith System 80. Tandy TRS 80 
Colour Compiler Mcroliee Acorn, elc Tested and m original boxes

MAILORDER HOTLINE. (03) 67 1312
I Disk DilVeS ?X$uper$aving$

Top Quality 51A" Floppy Disk

SPECIAL THIS 
MONTH WITH 
HITACHI V212

• CRT = 6" square with internal graticule «Vertical Deflection = 
Sensitivity. 5mV/div to 5V/div ±3%, Max. Sensitivity: 1mV/div to 
1V/div ±5% at x 5 Magnifier extends, Bandwidth: DC to 20MHz (-3dB), 
DC to 7MHz (~3dB) at x 5 Magnifier extends. Modes: CH1-CH2-ALT- 
CHOP-ADD «Horizontal Deflection = Sweep Time: 0.2MS/div to 0.2s/ 
div ±3%, Max. Sweep Rate: 100ns/div at x 10 Magnifier extends
• X-Y Operation (CH1: X, CH2: Y) = Phase Error: 3° from DC to 
50kHz • Dimensions = 310IW) x 130(H) x 370(D)mm/12.3 x 5.2 x 
14.6 in. « Weight = 6.0 kg/13.3 lb.

$100 or more

* *

$180
Including Tax

FREE 
SET OF CRO 

PROBES 
FREE DELIVERY

9am-5.30pm MON-THURS 9am-8.30pm FRIDAYS 9am-12noon SATURDAY

NEW YEAR SPECIALS'
ALL YOU HAVE EVER WANTED IN AN ELECTRONIC STORE - AND MORE!

0 PACK SPECIALS

83080 1IVIAI 83080 1IVIAI 83080 HVIAI

k ACTIVE 
F ELECTRONICS
289 LATROBE STREET, MELBOURNE 3000 PH. 602 3499
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Serviceman
I also decided to take a punt on 

reconnecting the frame circuit, in the 
hope that I could get it working. After 
what I had been through so far, finding 
the frame fault was a breeze. It was 
transistor TR651, a BD235 and the “top” 
one in the frame outpout pair. Since its 
collector was connected almost directly 
to the spurious 70 volts, it was not 
surprising to find that it had broken 
down.

A replacement was quickly fitted and I 
switched on again. And this time things 
started to work; I had frame deflection 
and I had a picture. It was a good picture 
too, considering everything, and 
provided final confirmation that the 
picture tube was in excellent condition. 
It was a great morale booster, and 1 felt, 
for the first time, that it was worthwhile 
pushing on with it.

But there was still a lot to be done. 
Quite apart from the rogue voltage, the 
horizontal scan had dropped back when 
the frame circuit came good, and I began 
to wonder about the line output 
transformer. As I mentioned at the 
beginning, this had been replaced by the 
previous serviceman, but it was a 
different brand from the original.

This was not necessarily wrong. The 
particular make, of German origin, is 
used in a number of continental sets and 
is sold as a replacement for the Philips 
and similar type transformers. On the 
other hand, my own experience with 
them has not been the happiest. Some 
have failed after quite short periods, and 
they have proved to be incompatible 
with some circuits using the Philips type.

Since 1 had the correct transformer 
type in the junked K9 I decided to fit and 
restore this part of the set to original 
condition. After all, there just could be 
something funny about the replacement 
unit. Alas for my hopes. The set 
performed exactly as it had before. Oh 
well, it was worth a try.

So it was back to the east-west 
modulator. Looking at the circuit again I 
realised that there was a section I had 
tended to ignore; a winding on the line 
transformer labelled “Y” and “Z”, the 
“Y” connecting to the modulator circuit 
and the “Z” connecting to the 
convergence board via pin 4 of plug and 
socket 705, and pin 3 of plug and socket 
802. Could the rogue voltage be coming 
back from the convergence board?

It was easy enough to check. I simply 
pulled the plug PL802, reasoning that 
temporary lack of convergence was of 
little importance at this time. And this 
was when things started to happen. The 
behaviour looked so promising that I was 
encouraged to refit the 3.3gF capacitor, 
C759, and try again. This brought the set 

almost back to normal. Horizontal 
deflection was now about nine-tenths of 
the screen width (R779 was still open) 
and, most important, the 25V rail had 
now dropped to about 28V; nearly right 
but not quite.

So what was wrong on the 
convergence board? Access to this is 
from the front of the set, below the 
tuner, and one glance was enough to 
confirm that all was not well. The blue 
radial convergence coil, T820, was well 
and truly cooked and this prompted me 
to check its associated components. A 
22(2 resistor, R820, was also visibly 
cooked and a 33(2 variable resistor, 
R817, went “crunch, crunch” when I 
tried to adjust it.

Once again the old K9 came to the 
rescue with a good T820 and I soon had 
the board back to normal. I re fitted plug 
802 and switched on, with the happy 
result that the set worked as before, but 
for the first time with the convergence 
board connected.

But there were still convergence 
problems. Neither the blue radial or blue 
lateral convergence adjustments had any 
effect. The first point to be checked was 
whether the correct waveforms were 
being fed to the convergence board and a 
quick check on the red/green adjustment, 
T815, indicated that they were working 
as they should. So, for the moment, 1 
assumed that it was not lack of signal.

On this basis the next check was at the 
convergence yoke on the tube and, in 
particular, the blue coil assembly 
connected to plug and socket 953. These 
are clipped into the scan coil assembly 
and are quite easily removed. And one 
glance was enough; it, too, had been 
cooked. Only one of the windings, the 
blue lateral, or static, winding (shunted 
by two resistors) had been affected, but 
severely enough to distort the end of the 
former.

So I delved into the K9 again, fished 
out another coil, and clipped it into 
place. And that fixed that; the blue 
convergence snapped back into place 
almost spot on. It needed only a touch to 
complete the correction.

But that was not all. When 1 replaced 
the 1(2 resistor, R779, the horizontal 
scan expanded until it neatly filled the 
screen. In fact, the set looked as though 
it was behaving normally and I might 
have been pardoned for believing that it 
could go back to the customer.

The only snag was that the width 
control, a 22k(2 pot, R679, in the base 
circuit of TR688, wouldn’t work. Nor 
could I work out why it wouldn’t work. 
As far as I was concerned all the 
components in that part of the circuit, 
including the two transistors, 
TR688/690, had been thoroughly 
checked and pronounced OK. So the two 
symptoms I had were a 28V rail which

Looking to purchase instruments
We are stockists of Hitachi, Fluke, Trio, 
Goodwill, Meguro, Aaron and Kikusui: so if 
you’re in the market for an oscilliscope, think

35MHZ 
MEGURO 
MO-1252

S749°o
INCLUDING TWO 

(1:1/1:10) PROBES
35 MHz 2-channel with Trigger Delay

• Sensitivity: 5MV/div — 10V/div; 1mV/div at x5 MAG • 
Bandwidth: DC or 10Hz - 35 MHz • Sweep Mode: NORMAL. 
AUTO. SINGLE, DELAY • Trigger Delay: INTEN'D. DELAY'D: 1us 
— 100m S • Trigger Source: INT. LINE, EXT. EXT/10 • X-Y 
Operation; & X-Axis modulation

20 MHz 2-channel with component tester
• Sensitivity: 5mV/div — 20V/div; 1mV/div at x5 MAG • 
Bandwidth: DC or 10 Hz - 20 MHz • Sweep Mode: NORMAL, 
AUTO • Trigger Source: INT, CH2, LINE. EXT • X Y 
Operation; & Z-Axis modulation • Component Tester; tor R, L, 
C & diodes

GPS-3030 
DC POWER 
SUPPLY
$193°°

Provides 30V at 3A

• Short circuit protected
• Auto constant voltage, 

constant current indication
• High line and load 

regulation
• Similar to GPS3030

GAG-808A 
AUDIO 
GENERATOR 

$199°°
Covers 10Hz 
to 1MHz

• 2OVp-p open 
circuit output • Sine 
and Square wave 
outputs • External 
sync • 600 ohm 
output impedance

GPS-3060 
DC POWER 
SUPPLY
$334°o
Provides 30V at 6A

ALL PRICES SHOWN DO NOT INCLUDE SALES 
TAX. ADD 20%

These are just a few of the many 1 CD's of up-to- 
date Electronic items on display at:

DAVID REID ELECTRONICS LIMITED
1 27 York Street, Sydney. 2000 
or Telephone (02) 267 1385

- --------------—---
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Dick Smith Electronics:
Always No 1 for Kits!
You’ve seen the claims. Everyone reckons they’re number one for kits. 
There is only one Number One: Dick Smith Electronics. Here’s why:

• Over 100,000 kits produced each year
• Over one million kits sold (that’s a lot of kits!)
• Over one hundred different kits stocked
• Over thirty people employed full time in >..oducing kits
• Over five hundred thousand dollars worth of parts held in stock 

purely for kit production-backed up with over five million dollars 
worth of warehouse components at call!

PLUS!
• Fully computerised kit production system based on an IBM 

System 38 computer. It’s the only way!
• In-house technical services back up such as R&D, technical 

manual preparation, quality control, service, etc etc.
• Over 60 stores to serve you throughout Australia and New Zealand 

PLUS the most reliable mail order service in existence . . .

Dick Smith Electronics: No 4 in Kits.

NSW
Cnr Swift 8 Young Sts 
Parramatta Rd 8 Melton St 
T55 Terrace Level 
Shop I, 65-75 Mam St 
613 Princess Hwy 
Oxford 8 Adelaide Sts 
531 Pittwater Rd 
Campbelltown Mall, Queen St
Shop 3, 235 Archer St Entrance 
147 Hume Hwy 
162 Pacific Hwy 
315 Mann St
4 Florence St
Elizabeth Dr 8 Bathurst St 
450 High St
173 Maitland Rd. Tighes Hill 
Lane Cove 8 Waterloo Rds 
George 8 Smith Sts
The Gateway. High 8 Henry Sts 
818 George St

Dear Customers.

are not in the stores by the time the advert appears

Albury 21 8399
6 Bridge St
125 York St

Sydney
Sydney

27 5051
267 9111

Shop 205, Indooroopilly 
Shopping Town Indooroopilly

1

T.B.A.
Aubum 648 0558 Tamworth Acde 8 Kable Ave Tamworth 66 1961 Cnr Queen Elizabeth Dr 8 Bernard St Rockhampton 27 9644
Bankstown Sq. 707 4888 263 Keira St Wollongong 28 3800 Cnr Gold Coast Hwy 8 Welch St Southport 32 9863
Blacktown 671 7722 ACT Bowen 8 Ruthven Sts Toowoomba 38 4300
Blakehurst 546 7744 96 Gladstone St Fyshwick 80 4944 Ingham Rd 8 Cowley St. West End Townsville 72 5722
Bondi Junction 387 1444 VIC SA
Brookvale 93 0441 Creswick Rd 8 Webster St Ballarat 31 5433 Wright 8 Market Sts Adelaide 212 1962
Campbelltown 27 2199 145 McCrae St Bendigo 43 0388 Mam South 8 Flagstaff Rds Darlington 298 8977
Chatswood Chase 411 1955 Shop 46, Box Hill Central, Main St Box Hill 890 0699 Mam North Rd 8 Darlington St Enfield 260 6088
Chullora 642 8922 Cnr Hawthorn Rd 8 Nepean Hwy East Brighton 592 2366 24 Park Tenace Salisbury 281 1593
Gore Hill 439 5311 260 Sydney Rd Coburg 383 4455 WA
Gosford 25 0235 Nepean Hwy 8 Ross Smith Ave Frankston 783 9144 Wharf St 8 Albany Hwy Cannington 451 8666
Hornsby 477 6633 205 Melbourne Rd Geelong 78 6766 166 Adelaide St Fremantle T.B.A.
Liverpool 600 9888 291-293 Elizabeth St Melbourne 67 9834 William St 8 Robinson Ave Perth 328 6944
Martland 33 7866 Bridge Rd 8 The Boulevarde Richmond 428 1614 Centreway Acde, Hay St Perth 321 4357
Newcastle 61 1896 Springvale 8 Dandenong Rds Springvale 547 0522 TAS
North Ryde 88 3855 QLD 25 Barrack St Hobart 31 0800
Parramatta 689 2188 293 Adelaide St Brisbane 229 9377 NT
Penrith 32 3400 166 Logan Rd Buranda 391 6233 17 Stuart Hwy Stuart Park 81 1977
Railway Sq 211 3777 Gympie 8 Hamilton Rds Chermside 359 6255

Quite often, the products we advertise are so popular they run out within a lew days, oi unforeseen circumstances might hold up shipments so that advertised linesuunc u.lc puuui» we ¿overuse are so popular rney run out within a tew days, or unforeseen circumstances might hold up shipments so that advertised lines are not in the stores by the time the advert appears And very 
occasionally an error might slip through our checks and appear in the advert (after all we re human too’ ) Please don t blame the store manager or staff they cannot solve a dock strike on the other side of the world nor fix an error 

a s appeared in print If you re about to drive across town to pick up an advertised line why not play it safe and give them a call first just in case1 Thanks Dick Smith Electronics
Oners available till 31-1-85 or while stocks last ram checks apply also

HEAD OFFICE & DS XPRESS ORDER SERVICE
PO. Box 321. North Ryde, NSW. 2113. Tel: 888 3200

SPEEDY PHONE/BANKCARD ORDER SERVICE
Just phone your order and Bankcard 
orders only on this number Enquiries

— it's so simple! (O2) 
(O2) 888 3200

888 2105

POST & 
PACKING 
CHARGES

Order Velue
S 5 00-S 9 99
S10 00 S24 99
S25 00 S49 99

Charge
S2 00
S3 50
S4 50

Order Velue
S50 00-S99 99
SI00 or more

Cherge
S6 00
S8 00

dickSsmith
ELECTRONICS

PTY LTD

Terms available to approved personal applicants
(SA Credit facilities available through
Custom Credit Corp 422 King William St Adelaide)
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you can have all the features 
of expensive commercial amps 

at a fraction of their price 
...when you build the

Mosfet Amp
Why not build your own amplifier — and save a fortune?
Thousands of these Playmaster Mosfet Stereo amplifiers have now been built — 
many by virtual beginners! It’s so easy: every detail of construction is carefully and 
thoroughly detailed in our exclusive step*by-step instruction manual’
You’ll have a superb quality amplifier, better than many you’d pay hundreds of 
dollars more for. It will look so good that your friends will never believe you built it?

• State-of-the-art POWER MOSFETS • Low distortion, high performance 
• Low noise FET inptft pre-amps circuitry
• Over 50 watts per channel • Complete with our famous step-by-
• Speaker switching plus loudness step instruction manual

EXCLUSIVE! Professionally designed 
‘scratch grain’ front panel matched with fully 

imported deluxe knobs. Beware of other kits which 
don’t look a tenth as good!

Cat. K-3515 

ONLY 

M9900 
DICK^SMITH 
ELECTRONICS

PTY LTD

No 1 FOR KITS!

COMING SOON:
EA's brilliant new high power Mosfet Amplifier- 
over lOOw per channel, absolutely latest 
technology. See our ads next month for full 
details!
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Car Ignition Killer
entry of the connecting leads. This hole 
should be fitted with a small rubber 
grommet to prevent damage to the lead 
insulation.

Installation of the unit is probably the 
most important part of the construction. 
To enable the unit to function 
effectively, it must remain undetected by 
the potential thief. This not only means 
hiding the unit itself and disguising any 
exposed wiring, but locating the unit so

PARTS LIST
1 PCB, code 84au1, 69 x 48mm
7 aluminium case, 102 x 70 x 

57mm
1 4-way PC-mounting terminal 

block
7 DPDT 12V relay with 10A 

120VAC contacts
7 SPST toggle switch
4 6mm or 8mm spacers
7 small rubber grommet
SEMICONDUCTORS
7 555 timer IC
'I 15V 1W zener diode
7 1N4001 diode
CAPACITORS
7 1000pF 25VW PC electrolytic
7 2.2pF 16VW PC electrolytic 
RESISTORS (UW, 5% unless stated)
7 x 2.2MQ, 7 x 220kQ, 7 x 22Q /AN
MISCELLANEOUS
Machine screws and nuts, self tapp
ing screws, automotive hook-up 
wire, solder etc.

that the sound of the relay operating 
cannot be heard.

The best place for the unit is probably 
in the engine bay against the firewall. 
Power for the unit should be taken from 
the ignition wire, preferably at a point 
remote from both the ignition switch 
and the coil. This reduces the chances of 
a thief spotting the extra lead when 
"hotwiring" the car. A single-pole on-off 
switch, accessable from the driver's 
position, should be placed in the power 
lead running to the unit so that the unit 
can be disabled and the car driven 
normally.

It goes without saying that this switch 
should also be well hidden.

The earth wire should be connected to 
the nearest earth point, which may 
actually be inside the case if this is 
electrically connected to the vehicle 
chassis (say via self-tapping screws). The 
most exposed connection is the wire 
leading to the negative or points side of 
the coil. This connection should be 
disguised by using wiring similar in 
appearance to the existing coil leads, 
and by bundling the leads together.

Once the unit is installed, it can be 
checked for correct operation. First, 
switch the unit off and check that the car 
can be started and that the engine runs 
normally. Now switch the unit on — the 
engine should run normally for a few 
seconds, then cut out. It should now be 
possible to restart the engine after a 
short delay, whereupon the engine 
should again run normally for a few

Above is the actual size PCB artwork.

seconds before cutting out.
If your car's engine is very easy (or very 

hard) to start you may wish to alter the 
engine run and stop times we have 
chosen. This can be done quite easily by 
changing either of the two timing 
resistors or the timing capacitor. The 
formulae for the time periods in seconds 
are:
• Engine run time = 0.685(RA + RB)C;
• Engine stop time = 0.685(RB)C.

In our circuit, RA = 220kfi, RB = 2.2ML2, 
and C = 2.2/xF. By substituting these 
figures into the above equations, we get 
an engine run time of 3.6 seconds and an 
engine "kill" time of 3.3 seconds.

LED Level Meter CONTINUED FROM PAGE 27
mally, for a stereo deck, two of these 
amplifiers would be required, each driv
ing a separate LED array. The 10k trimpot 
is used to adjust the gain of the amplifier. 
The 100k trimpot in the LED Level Meter 
should be adjusted for maximum sensi
tivity, allowing the gain of the amplifier 
to be set as low as possible.

The amplifier operates from a nominal 
12V DC supply, the same as that 
produced by the 9VRMS transformer and 
rectifier combination in the LED Level 
Meter. As the current drain is only of the 
order of 10mA, the amplifier can be 
simply connected in parallel with the 
meter.

The amplifier gain should be adjusted 
so that OVU corresponds to the red LED 
just emitting. If you are replacing a 
mechanical movement, simply adjust the 
gain so that both the meters read the 
same on a sine wave signal with a fre
quency of about 1kHz. 3
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the oscillator output goes low, causing 
the relay to operate and short out the 
car's points. With no points signal the 
ignition system cannot produce a spark 
and so the engine dies. A few seconds 
later the oscillator output returns to the 
high state, the relay turns off and the 
contacts open. The engine can now be 
started and will run for a few seconds 
until the next low cycle of the oscillator.

The circuit is powered from the car's 
ignition wire and uses no power when 
the ignition is not switched on. Thus it 
will not flatten the battery when used to 
protect the car for extended periods.
How it works

The circuit consists of astable oscillator 
IC1 (555), a relay and a handful of minor 
components.

Inside the 555 timer IC is a resistor 
divider network which sets reference 
voltages of 1/3 Vcc and 2/3 Vcc on 
internal comparators. At switch on, the 
pin 2 trigger input is pulled low by an 
external 2.2^F capacitor, while the 
output is high. This means that the relay 
will be off and so the engine can be 
started.

The 2.2/xF capacitor immediately 
begins charging via the 220kf2 and 
2.2MQ timing resistors. When the 
voltage across it reaches 2/3 Vcc, the 555 
output (pin 3) switches low and the relay 
turns on to short out the points (or the

Construction is easy - just follow this parts overlay diagram. 
Note component orientation.

coil switching transistor). At the same 
time, pin 7 goes low (ie, the discharge 
transistor turns on) and the 2.2gF 
capacitor begins discharging.

Pin 3 will remain low, and hence the 
relay remains on, until the capacitor is 
discharged to 1/3 Vcc. At this point, pin 3 
switches high again, the pin 7 discharge 
transistor turns off, and the 2.2/zF 
capacitor re-charges towards 2/3 Vcc. 
Thus, the cycle repeats indefinitely while 
ever power is applied. It follows, 
therefore, that the car can be started 
only during the charging cycle and stalls 
immediately the voltage across the 
timing capacitor reaches 2/3 Vcc.

The 1N4001 diode connected across 
the relay contacts shorts out the relay 
coil back EMF to prevent damage to the 
output circuit of the 555. The 22(1 

resistor, 15V zener and 1000^F capacitor 
provide supply line filtering and 
decoupling. The 15V zener clamps 
supply line transients to 15V, thus 
protecting the 555 from excessive 
voltages.

Construction
Construction is straightforward with all 

parts except the switch mounted on a 
small printed circuit board (PCB) coded 
84au1 and measuring 69 x 48mm. This is 
housed in a metal case measuring 102 x 
70 x 51mm, although any similarly-sized 
plastic case would also be suitable.

We mounted the PCB assembly on the 
lid of the case using four 6mm brass 
spacers and machine screws and nuts. A 
small hole was drilled in the end of the 
lid closest to the terminal block to allow
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/ Sneaky anti-theft device to build

Car Ignition Killer
Car burglar alarms are fine except that most are easily 
circumvented. This cunning anti-theft device is cheap, easy to fit, 
and effective.

We may be in the midst of an 
economic recession, but no such 
recession has been reported in the car 
theft "industry". Last year, more than 
70,000 cars were stolen in Australia, this 
despite the existence of car steering 
locks and the increasing use of car 
burglar alarms.

A problem concerning the car alarm 
concept is how to make it most 
effective. One philosophy - usually 
expounded by the commercial alarm 
manufacturers — is that the alarm is most 
effective if its presence is clearly 
advertised and made obvious. The thief 
will then, according to theory, bypass 
that vehicle and attack one whose 
owner has not been astute enough to fit 
the "Little Beaut Red and Green Flashing 
Car Alarm". (What would happen if 
everybody fitted the "Little Beaut... etc" 
is not clear).

But that question aside, the opposite 
alarm philosophy contends that a 
warning sticker only makes the thief 
aware that there is an alarm to be 
circumvented. And professional thieves 
are not above familiarising themselves 
with the various commercial alarms and 
how best to disable them.

In fact many car alarms can be 
effectively disabled by the simple 
measure of disconnecting or cutting the 
horn wires without lifting the bonnet. It 

is not generally realised that most horns 
can be reached without much effort 
from underneath the vehicle. An 
experienced thief can pull this trick in a 
few seconds.

Even if the alarm does sound, the thief 
usually has sufficient time to disable it. 
Surveys have shown that people tend 
initially to disregard a car burglar alarm, 
assuming that the owner has set it off 
accidentally. Provided he keeps his 
"cool", the thief has only to cut the wires 
to the horn or siren and drive away.

One of the worst thieves, as far as the 
car owner is concerned, is the "joyrider". 
This is the person who grabs your 
lovingly cared for Ford, Holden, Porsche, 
etc and takes it for a "spin around the 
block" to see for himself just how fast it 
will go. If the owner is lucky, the car will 
be found intact a day or so later, usually 
minus the radio-cassette player and any 
other valuable accessories that may have 
been fitted.

But even this can have a sting in the 
tail, with the real damage to the car 
often unseen. After all, the thief doesn't 
care two hoots about your property. The 
engine could well have been overheated 
or had the inside revved out of it. Or the 
car could have been used to show off 
innumerable "wheelies" to the detriment 
of the tyres and suspension.

Often, of course, the car will not be 

recovered or will be damaged beyond 
repair. Many cars are stolen by 
professional thieves to be stripped and 
used for spare parts. But whatever the 
circumstances, car theft causes the 
owner a great deal of expense and 
inconvenience.

Ignition killer
In order to protect your car against the 

above situations we have devised a 
rather cunning little circuit. We've 
christened it the "Ignition Killer".

It works like this: imagine a thief has 
just broken into your car. He starts the 
engine and begins to drive off. Just as he 
does, the engine dies. He immediately 
cranks the engine and a few seconds 
later it starts. Again he begins to drive off 
and again the engine dies. In desperation 
he tries a third time only to have the 
engine die again.

The above sequence of events should 
automatically deter any joyriders and 
many so-called professional thieves as 
well. After all, it is difficult to get any joy 
out of the car that only moves a few 
metres at a time. In this situation, most 
thieves will simply assume that the car 
has an engine problem and will abandon 
it for easier "game".

The simple circuit that creates this 
mayhem is simply an astable oscillator 
based on the ubiquitous 555 timer IC. 
The output of the 555 oscillator is 
connected to a relay which in turn has its 
normally open contacts wired in parallel 
with the car's points or coil switching 
transistor (see Fig. 1).

A few seconds after the car is started,
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Here is a photograph of the finished unit, 
showing how the LEDs are mounted at 
right angles to the main board.

electrolytic capacitor, acts as a half-wave 
rectifier. A transformer with a secondary 
voltage of about 9VRMS, and capable of 
supplying the required current, should 
be used. Suitable types include the DSE 
M2840, from Dick Smith Electronics, the 
6155 type from A & R, or the PL1.5 - 
18/20VA type from Ferguson Transfor
mers Pty Ltd.

The components are assembled on a 
small printed circuit board, coded 
76lm5, measuring 96 x 69mm. This is 
designed for use with the Siemens minia
ture LED array, which consists of ten 
green LEDs in an array. Matching yellow 
and red LEDs complete the dozen. They 
are spaced on 2.54mm centres, and have 
leads on 2.54mm centres.

As you can see from the photographs, 
the LEDs are mounted on one end of the 
board. This end can be carefully separa
ted from the main section of the board, 
and re-attached at right angles by solder
ing the pads provided together, so that 
the frontal area behind the LEDs is a 
minimum. Alternatively, the LEDs can 
simply be mounted on a suitable panel, 
and then connected directly to the pads 
on the board using a short length of rain
bow cable.

Apart from the connections to the 
LEDs, only five other connections 
required, two power supply leads, and 
three connections to the amplifier. Once 
again, these connections may be made 
with rainbow cable.

Construction should present no dif
ficulties. The components are simply 
mounted on the circuit board sections, 
which are then carefully soldered 
together. To provide mechanical 
strength, the joint can be reinforced with 

a quick setting epoxy cement. Take care 
that the LEDs are oriented correctly, with 
the ten green ones at the bottom 
(marked "B" on the PCB), and the red 
LED at the top (marked "T").

The completed assembly is then 
secured behind an appropriately shaped 
slot in the front panel, using the mounting 
holes provided. All that remains is to set 
the trimpot to the correct value.

There are two posssible settings of the 
trimpot, giving two interpretations of the 
display. In the first mode, the trimpot is 
adjusted so that the uppermost red LED 
is illuminated when the amplifier is just 
clipping on both channels. The number 
of LEDs illuminated at any time is then 
related to the power output of the 
amplifier.

This mode, however, does not give a 
visually interesting display at normal lis
tening levels. So if you want to impress 
visitors bv making the display flash more, 
simplv adjust the trimpot so that at your 
highest listening level a visually satisfying 
display is obtained.

To set the uppermost LED to cor
respond to clipping level, simplv insert 
a 100 ohm 5 watt resistor in series with 
each speaker, and applv a sine wave sig
nal at about I kHz to both c hannels al 
once. Advance the volume control till 
audible clipping can be heard, and then 
set the trimpot so that the lop LED is onlv 
just emitting.

In case vou are wondering whether or 
not this procedure will damage vour 
equipment, we can assure vou that with 
modern solid-state amplifiers it will not. 
The 100 ohm resistors will prevent exces
sive power dissipation in the amplifier 
output stages and in the speakers. But 
note that this does not applv with older 
valve-type amplifiers, which should not 
be set up using the 100 ohm resistors.

As mentioned earlier, the LED Level 
Meter can also be used to replace the 
mechanical VU meters commonly fitted 
to cassette recorders. How ever, the input 
sensitivity needs to be increased to allow

Shown below is the PCB overlay. Pay par
ticular attention to the polarity of the 
LEDs, diodes and capacitors. 

(CONTINUED ON 
PAGE 30)

the unit to function with input signals of 
the order of tens of mV rather than 
volts.

The accompanying diagram gives 
details of a small variable gain amplifier, 
using two readily available transistors, 
which is quite suitable for this role. Nor-

Above is the circuit diagram for a small 
auxiliary amplifier, to increase the input 
sensitivity when required.

PARTS LIST
7 UAA180 LED driver IC

12 miniature LEDs, matched (see 
text)

1 4.7V 400m W zener diode, 1N750, 
BZY88C4V7 or similar

2 silicon diodes, 1N914, 1N4148
I silicon diode, EM401, 1N4002
1 470uF 16VW PCB mounting elec

trolytic capacitor
2 1uF/50VW bipolar electrolytic 

capacitors
1uF tantalum capacitor
2 1k, 1 1.8k, 2 100k, 1 1M MN resis

tors
1 100k miniature trimpot
1 printed circuit board, 96 x 69mm, 

coded 76lm5
PC board stakes, mounting screws, 
connecting wire, solder, etc.

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with high ratings may generally be 
used provided they are physically 
compatible.
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Build this simple

LED Level Meter
This simple LED audio level indicator can be used to monitor the 
output from your amplifier. A column of twelve LEDs gives a ‘‘bar 
of light” display proportional to the output voltage, and lighting of 
the uppermost LED can be made to correspond to clipping level.

EDWARDSby DAVID
Using only a single IC, a special LED 

array and a handful of other parts, this 
solid state level meter is easily assembled 
on a printed circuit board. It is designed 
mainly to be connected directly onto the 
speaker leads of a stereo amplifier, and 
displays the sum of the peak channel 
voltages.

By adding a simple transistor amplifier 
to increase the sensitivity, the unit can be 
used as a solid state VU meter, to replace 
the mechanical types commonly used in 
tape recording equipment. Details of 
how to do this, as well as other possible 
uses, will be given later in the article.

Turning now to the circuit diagram, we 
can see how the input voltages are con
verted into a column of light. At the heart 
of this process is the 16 pin DIL Siemens 
IC, the UAA180. This is distributed in 
Australia by Siemens Industries Limited, 

who have offices in all major states. 
Order it from them via your usual 
supplier.

A DC voltage applied to pin 17 is 
decoded by the UAA180 to drive a 
column of twelve LEDs. The length of the 
column of light produced is directly 
proportional to the applied input vol
tage. The upper and lower points of the 
light bar are set by the voltages applied 
to pins 3 and 16 respectively. If the input 
voltage is below that on pin 16, all LEDs 
are out, while for input voltages excee
ding that on pin 3, all LEDs are on.

The size of the voltage difference be
tween pins 3 and 16 determines whether 
or not the transition between individual 
LEDs is abrupt or gradual. A difference 
of 0.5V gives a gradual transition, a dif
ference of about 4V or more gives an 
abrupt transition, while differences in 

between these give corresponding tran
sitions.

Control of the LED intensity is 
obtained by varying the voltage applied 
to pin 2. A potential divider across the 
supply rail is used, with the lower leg 
variable. In the circuit we have used a 10 
to 1 divider formed by a 1M and a 100k 
resistor. This gives maximum intensity. 
To achieve lower intensities, the 100k 
resistor may be reduced in value.

The LEDs are connected in series, in 
groups of four. Thirteen connections to 
the IC are required, twelve cathode con
nections and one power supply connec
tion. The LEDs should all be matched, as 
otherwise the column of light will not be 
evenly illuminated.

The input signals are coupled into cir
cuit via two 1k isolating resistors in series 
with 1uF bipolar electrolytic decoupling 
capacitors. A voltage doubling rectifier is 
used with the output voltage, which is 
nominally equal to half the sum of the 
peak to peak input voltages, appearing 
across the luF tantalum capacitor.

This voltage is fed to the UAA180 via 
a 100k trimpot and a 100k isolating 
resistor. The attack time is determined by 
the 1k/1uF RC combination, while the 
decay time depends on the 100k/1uF RC 
combination.

The common terminal for both inputs 
is intended to be connected to the chas
sis of the amplifier. This will avoid any 
complications with DC offsets between 
the two amplifiers. If required for use 
with a four channel amplifier, two more 
input coupling networks can simply be 
added in parallel with the two already 
provided.

The reference voltage for the UAA180 
is provided by the 4.7V 400mW zener 
diode. Pins 3 and 16 are simply con
nected directly to either side of the 
zener. Filtering of the supply rail is 
provided by the 470uF 16VW electrolytic 
capacitor. The unit will operate with a 
supply rail between 10 and 16V. The 
maximum current drawn is about 50mA.

For operation on DC supplies, the 
diode in series with the + input is 
replaced with a link, and the appropriate 
voltage applied. If a well regulated sup
ply is used, the 470uF electrolytic may be 
reduced in value.

The unit will also operate satisfactorily 
directly from an AC supply. The EM401 
diode, in conjunction with the 470uF

Shown at left is the circuit diagram. The 
heart of the unit is the UAA180 integrated 
circuit.

A26 ELECTRONICS Australia, January, 1985



★ OR BUILD YOUR OWN TEST GEAR 
AND $AVE SAVE SAVE!
LCD Panel Meter

Here’s great value! A versatile, 
accurate liquid crystal display 
panel meteridealforbuilding into 
virtually any project to display 
virtually what ever you want! Very 
comprehensive instructions are 
supplied: it can be ‘tailor made’ to 
suit your particular requirements. 
Draws less than a milliamp, runs 
from plus or minus five to fifteen 
volts: that’s versatility!
Cat K-3450

$3450
Everyone needs a 

VARIABLE 
POWER 
SUPPLY

30 volts at 1 amp!
Yes - you need a variable 
supply if you’re involved in 
any way in electronics: 
hobbyist, experimenter, 
amateur, technician, lab 
worker. . .
This superb supply features 
an up-to-date circuit, and 
has full metering plus over
load protection. As 
described in ETI.
Cat K-3475

$5900

It’s the circuitry that 
counts . . .

3 DIGIT 
COUNTER 
MODULE

What versatility: now you 
can buildacountertocount 
just about anything!
Designed for maximum 
flexibility, suits a huge range 
of inputs and triggers - and 
counts at up to 2MHz!
Very wide power supply 
range too: 5 to 15 volts.
Fully comprehensive 
instruction manual inc
luded.
Cat K-3451

$4 995

STOP! Don’t throw 
away good bits!

Check 
them KLv
W BRIDGE
II119

Now you can save a fortune 
by using those components 
you’d normally throw out!
Check them with this RLC 
bridge: it measures resistance, 
capacitance and inductance 
easily and simply! Snazzy 
looking case & panel, too: your 
friends will think you purch
ased this one! Check out these 
ranges:
10 ohms to 10 Megohms 
10pF to 10uF
A m ust for the serious hobbyist!
Cat K-3468

$0750
ONLY 9/

An absolute MUST forthe serious hobbyist and professional 
involved in electronics: a digital frequency counter. This 
superb kit is the result of years of experience with earlier 
DFM kits: this one is the ultimate! With professional design 
and finish, it offers specifications you’d expect on commercial 
units costing hundreds of dollars more, such as:
• 3 Frequency ranges 0-10, 0-50 and (with optional pre

scaler) 10-500MHZ
• 4 gating times: .01,1,1 and 10 seconds
• High input sensitivity: 10mV to 30MHz, 100mV to 

500MHz at 1 M input impedance.
• Huge, bright, high efficiency LED display.
• High accuracy: better than plus/minus .005%!

And it’s very easy to build, with virtually no PC board 
wiring - and switches are all integrated with front 
panel. It really is easy with our step-by-step instructions!

A BUILD-IT-YOURSELF 
BARGAIN FOR THE 

SERVICEMAN

TV 
PATTERN 
GENERATOR 
Crosshatch, dot and blank 
raster - all from a project 
with just 7 IC’s! And its small 
enough to keep in the tool 
box just in case - battery 
eliminator (9V) runs it per
fectly. EXCLUSIVE: We 
include the video modulator 
in our kit: why pay more? 
Cat K-3472 

$2995 
PLUG-PACK BATTERY 
ELIMINATOR TO SUIT: 
Cat M-9525 @ $10.95

Build your own 
DIGITAL 

FREQUENCY 
COUNTER

DICI^SMrTH 
ELECTRONICS

PTY LTD

Cat K-3439 INCLUDING
DELUXE 
CASE M25

500MHz pre*scaler
Increases the basic range of the counter to 500MHz. Ideal 
for UHF work - very easy 
to fit into existing PCB. v
Cat K-3432
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You’ll need some Test Gear too!!

Talking 
Multimeter!
Not just a multimeter: it's got an 
audible continuity checker built 
in. Really handy for checking 
cables, wiring, etc. 20,000 ohms 
per volt sensitivity, 19 ranges.
Cat Q-1022

ALL FOR JUST

$24«

• *»

Multimeter & 
Logic Tester
Ortry this one: it checks high, low 
& pulse logic states. 20 ranges - 
20,000 ohms pervolt sensitivity- 
and it has a shielded movement 
so it’s ideal for RF circuit 
checking too.

Check Capacitors Too!
Our most popular digital: and no wonder! 10 
megohm input impedance, five ranges of 
capacitance, two ranges of conductance, diode 
check ... PLUS all the usual multimeter functions 
(including 10A AC & DC!) with superb accuracy! 
A professional model at a hobbyists price!
Cat Q-1460

WOW!!! ONLY $99
Get yourself 

a CRO!

You'll never believe how much use 
a CRO can be until you own one. 
But don't go for a half baked five 
meg job: get the big gun: famous 
brand Hitachi goes to20MHz. dual 
trace - and is small enough to go 
where you go.
• 20MHz bandwith • 5mV/div 
vertical • Dual trace.

$699
PROBES TO SUIT
Set x1/x10 probes with BNC 
sockets, multiple tips.

$2995

Our top analogue meter: 
Test bench in a case!
Very high sensitivity (100,000 
ohms pervolt) multimeter with all 
the ranges you’d ever want, 
PLUS much, much more: it
checks transistor leakage and 
gain (NPN & PNP!) PLUS diodes, 
PLUS has two capacitance 
ranges. What a beauty!
Cat Q-1140.

*76«

*

■ ■ -
W. 
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Want to go digital? 
Try this one!
Top value LCD digital has push 
button range selection, goes to 
10A DC and has diode check 
facility too! And look at the low, 
low price! CatQ-1444

^UuEst$5950
The very latest...
LCD multimeter AND 

transistor checker
What a multimeter! LCD display, up to 10A 
AC & DC, high input sensitivity . . . PLUS it 
checks transistors too! PLUS diodes. PLUS 
it has an audible continuity checker! What iK more could you want? Capacitance check?
Yep, it’s got that too (up to 20uF!!).
Cat Q-1500

BUILDING PROJECTS WITH METERS?
Look of our great range of panel meters!
Standard range

Standard range includes typical useful scales, ideal for 
building into projects. Obviously, if we haven’t the one 
you want, you can series or shunt them to virtually 
anything! Size 58 x 52mm, scale size 58 x 31 mm.

ALL ONE LOW, LOW PRICE:$995
(10 up only $8.95 ea)

Large Panel Meters
Want even more? Check these out: 
overall, scale size 100 x50mm.

100 x 82mm

Moving Iron Types
AC or DC - it's all the same to moving iron meters! 
Rugged, accurate - in two handy scales. Size approx 
55mm wide, 58mm high.

O-10A (AC & DC) $050
Cat Q-2090

0-20V (AC & DC) (10 up 
Cat Q-2080 $7.25 ea)

Level Meters
On the level, this lot. Choose the type you require - or 
add a series multiplier or parallel shunt to suit your
particular circuit.

Signal Strength
250uA FSD 

scale labelled 1-10
Cat 0-2100

O-1 mA 
(200 ohms) 
Cat Q-2060

0-100ua
(3500 ohms) 
Cat Q-2070

M325 
(10 up 
$11.95)

Tuning Centre Zero 
Sensitivity is 250uA half 
FSD (in either direction). 

Cat Q-2095
Edge Level Meter 
Scale size 32 x 10mm, 
it is ideal for a fine level 
adjustment meter, 
audio or battery level, 
etc. CatQ-2110



available in due course. The battery is 
clamped to one end of the case with a 
small piece of scrap aluminium, while 
the PCB is simply screwed to the bot
tom of the case using additional nuts as 
spacers.

Use the combined overlay diagram 
and wiring diagram to aid in 
placements of the components. 
Remember to ensure that the elec
trolytic capacitors and transistors are 
oriented correctly. The output coupl
ing capacitor and attenuator resistors 
are wired between the front panel 
components as shown.

Use shielded cable as shown to con
nect the sine and square wave signals to 
the function switch (S2). The shield of 
the cable carrying the square wave 
signal is used to make the earth con
nection to the COM terminal. 
Remember to earth the front panel 
itself to this point also.

Use rainbow cable for the remaining 
connections to the front panel, and to 
the power input socket and the battery 
terminals. Keep these leads as far as 
possible away from the output ter
minals.

Once construction is complete, 
operation can be checked using some 
sort of audio level indicator. A CRO is 
ideal, with an audio millivoltmeter the 
next best thing. If necessary, an audio 
amplifier can be pressed into service, so 
that you can listen to the output.

Check operation over all frequen
cies, and in both sine and square wave 
positions. Do not forget to check for

If you make your own printed circuit boards, then this full sized reproduction can 
be used as a drawing guide.

correct operation using both the inter
nal battery and the external plugpack.

Calibration of the completed unit is 
quite simple. If you have access to a 
frequency meter, simply set the dial at 
the correct point while the oscillator is 
producing about a 3kHz tone.

You can then check accuracy on the 
remaining ranges, padding the ap
propriate capacitors if necessary. The 
actual scale calibrations were deter

mined experimentally, and were made 
using a potentiometer supplied by Dick 
Smith Electronics, marked "JP-7G" and 
"B10k". For maximum calibration ac
curacy, readers should endeavour to 
use the same type of pot.

On an instrument of this type, 
however, accuracy of calibration is not 
essential, and any 10k dual ganged 
linear pot should give accepable per
formance. ®

This full sized reproduction of the front panel can be used directly, or copied.
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Sine/square wave Oscillator

ABOVE: Graph showing how the 
distortion of the prototype varies with 
the oscillator frequency.

ed, and (wo inputs are biased at ap
proximately 1.5V by the 220k and 47k 
resistors. The 2.2k resistor connected to 
pin five is used to lower the input 
thresholds to 2V and IV, so that an ap
proximately even duty cycle square 
wave is obtained.

Switch S2a is used to select either the 
sine or square wave signal, with the 
latter being attenuated to a IV RMS 
level by the 3.3k resistor in series with 
pin T A coupling capacitor is provided, 
with.i 1k potentiometer used as an out
put level control. To biciliate the 
generation of millivolt-level signals, a 
fixed divider is provided across the out
put terminals, to give a nominal signal 
of 30 mV maximum.

Filtering of the supply line is provid

BELOW: The internal layout of the 
prototype can be seen in this picture. 
Note the battery clamp.

ed by a 1000uF capacitor. A 100uF 
capacitor is used to remove glitches 
from the supply line to the 555, and a 
100 ohm resistor inserted in the 
negative lead of the plugpack input 
reduces the effects of mains ripple to 
insignificant levels.

Construction of the unit is quite sim
ple, and should be within the 
capabilities of even inexperienced con
structors. Most of the components are 
mounted on a single printed circuit 
board, measuring 101 x 76mm and coded 
78ao6.

Commence construction by fitting 
all the hardware to the case. The front 
panel of the prototype was made from 
photosensitive aluminium, but we 
hope that commercial panels will be

PARTS LIST
SEMICONDUCTORS
2 BC549 or similar NPN transistors 
2 BC559 or similar PNP transistors 
7 555 timer IC
CAPACITORS
7 1000uF 16VW axial lead elec

trolytic
5 WOuF 16VW radial lead elec

trolytics
7 2.2uF tantalum
2 luF polyester
2 0.1 uF polyester
2 0.01 uF polyester
2 0.001 uF polyester
7 470pF polystyrene or ceramic
7 100pF polystyrene or ceramic 
RESISTORS
7 x 220k, 7 x 47k, 7 x 18k, 7 x 15k, 2 x 
70k, 7 x 4.7k, 7 x 3.3k, 7 x 2.2k, 2 x 1.8k, 
3 x 1k, 2 x 470 ohm, 7 x 330 ohm, 2 x 
220 ohm, 3 x 100 ohm, 1 x 33 ohm.
7 dual 10k linear potentiometer
7 7k linear potentiometer
7 RA 53 thermistor
MISCELLANEOUS
7 2 pole 4 position rotary switch
7 3 pole 3 position rotary switch
7 case, 797 x 60 x 112mm
4 knobs
3 terminals, 2 red, 7 black.
4 rubber feet
7 Eveready 2362 or similar battery 

and suitable connecting clips
7 front panel (see text)
7 A&R PS309 or similar 9V plugpack
7 2.1mm DC input jack socket and 

metric screws to suit
7 printed circuit board, coded 

78ao6, 101 x 76mm
Rainbow cable, shielded cable, 
printed circuit board pins, machine 
screws and nuts, scrap aluminium, 
perspex, solder

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com
ponents with higher ratings may 
generally be used provided they are 
physically compatible.

Fig. 1: This circuit shows the basic prin
ciples of the oscillator, whose frequen
cy is determined by the RC network.
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final output amplitude is just a little 
over 1VRMS.

Turning now to the main circuit 
diagram, we can discuss the circuit in 
more detail. TR1 and TR2 form a 
differentia! pair, with the output taken 
from the collector of TRI. TR3 amplifies 
this signal further, while TR4 buffers the 
signal at the collector of TR3. Positive 
feedback is applied from the emitter of 
TR4 to the base of TR1 via the Wien 
network, while negative feedback is 
applied to the base of TR2 via the ther
mistor.

The base of TRI is held at half the 
supply voltage by the two 1.8k resistors, 
and since 100 per cent DC feedback is 
applied via the thermistor, this fixes the 
output DC voltage at half the supply rail 
also. Switch S1 is used to select one of 
four pairs of capacitors, to give the four 
frequency ranges provided, while 
ganged potentiometer PI provides the 
frequency selection within each range.

1k stopper resistors are included in 
series with the two sections of P1 so 
that overlapping of the ranges is ob
tained by about five per cent. The 
stopper in series with P1a is formed by 
the series parallel combination of the 
100 ohm and 1.8k resistors.

High frequency stability of the 
amplifier is ensured by the use of RC 
step circuits connected to the collec
tors of TR1 and TR3. The bias supply 
and the collectors of TR1 and TR2 are 
isolated from the main supply line by a 
100uF/100 ohm RC combination.

Switch S2c is used to apply power to 
the 555 only in the square wave posi
tion, so that "glitches" do not appear 
on the sine wave output. This also has 
the advantage of reducing the current 
consumption in the sine wave mode.

The 555 is used as a Schmitt trigger by 
applying the sinewave signal to the two 
trigger inputs. This signal is AC coupl-

ABOVE: This is the circuit diagram of 
the oscillator, which uses only four 
transistors and one 555 timer.

BELOW: Use this diagram as a guide 
when assembling the PCB, and when 
completing the wiring.
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It runs from a 9V supply! Wien bridge

Sine and Square 
Wave Oscillator

This new audio oscillator is simple to construct, covers 
frequencies from 15Hz to 150kHz in four overlapping ranges, 
and runs from an external power supply or an inbuilt battery. In 
the important midband region, distortion of the prototype was less 
than 0.05 per cent. Both sine and square wave outputs are 
available.

by DAVID EDWARDS

One of the most useful pieces of 
equipment on an experimenter's 
bencn, apart from the ubiquitous mul
timeter, is usually some form of audio 
oscillator. In the past, we have 
presented a number of designs for such 
instruments, including designs both 
simple and complicated.

The unit described in this article is 
fairly simple, but still designed for 
serious work. Performance wise, it is 
quite respectable, with a nominal max
imum output of 1V variable down to 
zero with a potentiometer and a preset 
divider. It has quite low distortion 
figures. As you can see in the accom
panying graph, between 20Hz and 
20kHz distortion is less than 0.1 per 
cent, with a minimum distortion cen
tred about 1kHz of about 0.04 per cent. 
Yet at the same time it is low in cost.

Only tour low cost transistors are 
required for the basic oscillator, along 
with a thermistor (negative 
temperature coefficient resistor). A 555 
timer is used as a Schmitt trigger to 

provide a square wave output. The unit 
has been purposely designed to run 
from a 9V supply rail, allowing the use 
of a single 9V battery, or one of the now 
commonly available "plugpack" power 
supplies.

Use of a plugpack, rather than an in
built mains supply, is not only cheaper 
but avoids the problems of magnetic 
induction from the transformer field 
into sensitive portions of the circuit. In 
addition, a single plugpack can be used 
to power several units (not at the same 
time of course), leading to a further 
reduction in cost.

The new instrument has been design
ed as a companion for the RLC Bridge 
described in the March 1978 issue. As 
you can see in the photographs, the 
unit is mounted in a plastic "zippy" 
box, with a black front panel having 
white lettering.

Turning now to Fig. 1, we can discuss 
the operation of the basic Wien bridge 
oscillator circuit. A frequency selective 
network is used to apply positive feed

back to a high gain amplifier. This 
network is formed by R1, Cl, R2 and 
C2.

At a particular frequency, this 
network has a "pseudo-resonance", 
where a signal applied to R1 at the out
put of the amplifier is transmitted back 
to the amplifier input without any 
phaseshift, and with a minimum of 
attenuation. In fact, if R1 is made equal 
to R2, and if C1 is made equal to C2, this 
frequency is given by the reciprocal of 
2piR1C1, and the feedback transmis
sion loss falls to a minimum of 3.0.

For a feedback amplifier to produce 
sustained and steady oscillations, there 
must be positive feedback with zero 
phase shift at a particular frequency, 
while at the same time the overall loop 
gain must be unity. We can achieve 
these conditions in the present case by 
applying negative feedback to give the 
amplifier a gain of 3.0.

This is the purpose of the network 
formed by R3 and the thermistor. The 
thermistor serves a second purpose in 
this case though, and that is to stabilise 
the amplitude of the oscillations. If the 
thermistor was replaced by a fixed 
resistor equal in value to 2R3, the cir
cuit would oscillate, but the oscillations 
would continue to increase in 
amplitude until clipping occurred.

This is obviously undesirable. The 
thermistor acts to prevent this however, 
because as the output signal rises the 
power dissipated in the thermistor in
creases, and its temperature increases. 
This causes the resistance of the ther
mistor to reduce, (it has a negative 
temperature coefficient), so that the 
the amount of negative feedback is in
creased, and hence the gain is reduced.

The thermistor also ensures reliable 
starting of the oscillator, because when 
there is no oscillation, there is 
minimal power dissipation in the ther
mistor, so that the gain of the amplifier 
is quite high. As the signal level then in
creases, the thermistor acts to stabilise 
the amplitude. With the thermistor 
specified, and the value of R3 used, the

Use this photograph of the completed 
unit as your guide in the choice of 
knobs. Make a pointer for the frequen
cy dial with a piece of perspex or clear 
plastic.
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Want to build a kit you can really get your teem 
into? Try one of these value-packed kits from 
the Dick Smith Electronics range

MUSICOLOR IV Not just a colour organ - it’s a 
chaser too! The very latest in 
sound triggered light- inbuilt 
microphone included -

PLUS you get the fantastic 
effects of automatic chaser 
patterns, reversals, the lot! 
Simple to use - save $$$ on 
commercial units!
Cat K-3143

HOW ABOUT A 
LIGHTSHOW!!!
Build these two fantastic kits and turn your 
parties into a blast!

iS

<?

OR A STROBE M09
TRANSISTOR ASSISTED 
IGNITION
Better performance ... lower running costs ... less tune-ups 
... that’s what thousands of people have found with transistor 
assisted ignitions. Our kit is easy to build, easy to fit (fits any 
conventionally carburetted, standard ignition (Kettering) 
vehicle - and that’s about 90% of them!) 
Cat K-3301

A must for parties- and the 
perfect ‘pigeon pair’ for the 
Musicolor IV! Brilliant 
Xenon flash lamp controll
able from one to twenty 
flashes per second: stops 
action, freezes figures!

And our strobe kit has been 
designed with safety in 
mind-perspex cover for 
flashtube, for example. And 
there is space on the PCB 
for a second tube circuit to 
be added for even greater 
light output!
Cat. K-3152

$3995

ONLY
$375°

SAVE ON MOTOR SPEED 
CONTROLLER
Get the most from your electric drill, saw, etc. Controls universal 
(brush-type) motors from near full speed down to virtually zero 
RPM, while maintaining torque.
Ideal for drilling sheet metal (or teeth).. .controlling food processors 
with limited speed (eg too fast and even faster!)... electric saws... 
and many other hand tools and appliances.
Uses opto-coupled triac trigger for isolation and safety 
Cat K-3081
WAS $22.50

HOW ABOUT A LED TACHO 
FOR THE CAR?
Just like the General and Henry are fitting to their latest up
market models! Turn your down-market model into an up
market! LED tacho shows engine speed at a glance: no meter 
lag, no working out figures. EASY! And it works with most cars 
(conventional ignition type). Cat K-3240

ONLY

NOW 
ONLY $4950

$245°
AND JUST IN CASE SOMEONE 
TRIES TO PINCH IT . . .
Fit a deluxe car alarm. This kit from Electronics Australia 
magazine rates better than commercial alarms (according to 
the NRMA’s specifications). It’s almost impossible to beat 
(provision for inbuilt battery just in case they try!)-and it really 
works well. Cat K-3252 /

DÍCK't'SMÍTH
ELECTRONICS

Cat K-3252

567“

it K-3252 „

ONLY J

PTY LTD
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LOOKING FOR SOMETHING 
BIGGER AND BETTER?

DON’T RISK LOSING
YOUR VCR!
Is your video next to go? Protect it with this superb 
alarm. Designed specifically to protect VCRsand other 
small appliances that might become hot property 
down at the pub!
Pressure sensitive switches included.

WANT A SIREN?
Fantastic for everything from burglar alarms to playing 
cops and robbers! Ear-splitting sound with high efficiency 
piezo tweeter- yet draws very little current. PCB solders 
direct to tweeter. Cat K-3505

ONLY

$4995
WHAT A SUPPLY!

99

Capable of a massive 
25A peak at 13.8V 
(depending on the 
transformer you 
choose) - the VK 
powermaster is the 
ideal bench supply for: 
• High Power 

Transceivers
• Service Work
• Pool lights & pumps 
• Etc Etc Etc 
Basic kit (without

Transfomerstrans*ormer^ Cat K’3448 
to suit:

14A continuous
(25A Pk) Cat M-2010 $49 95 
6A continuous
(10A Pk) Cat M-2OOO $24.95

NOVELTY MUSIC 
GENERATOR
Here’s a great one for the kids! Neat little kit plays 
Greensleeves and Home on the Range - or gives a ‘Ding 
Dong’. Make into a beaut doorbell - or put inside a toy. It's

BUILD AN AMATEUR TRANSCEIVER
AT LAST! You can build an amateur transceiver AND save money over, _ 
the commercial units AND have equal performance to the commercial 
units!
YES-the days of home brew are back: many hundreds of these kits have 
now been built and everyone has said 'Isn't it great to build something
again!’ , j
But it’s even better when you can build it yourself and Save!
UHF (70cm) Transceiver Kit Cat K-6300) NOW INCULDES 
REPEATER UPGRADE KIT - VALUE $24.50 - FREE!

ONLYM99
VHF (2m) Transceiver Kit Cat K-6308 Was fantastic value at 

$199.00 ... THIS MONTH ONLY $179
POWER SUPPLY TO SUIT. Built in same case - really looks the

ONLY $495°part. Cat K-6310
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need for a separate flasher circuit.
Transistors Q1, Q2 and Q4form a solid 

state on/off switch, and save money by 
eliminating the need for a conventional 
mechanical switch. The way in which this 
part of the circuit operates is quite sim
ple: When the CLIMB button is initially 
pressed (ie circuit off), the voltage on the 
470uF capacitor rises and turns on QI 
and Q2. These two transistors then pro
vide forward bias to Q4, which turns on 
and supplies power to the UAA170 IC.

The game is turned off by deliberately 
pressing the CLIMB button while the LED 
display is off. This discharges the 470uF 
capacitor into the output of the CMOS 
oscillator cutting off forward bias to Q1 
and Q2 and turning off Q4 to remove 
power from the UAA170. It will usually 
be necessary to press the CLIMB button 
two or three times in order to discharge 
the capacitor sufficiently for the game to 
turn off.

Note that power is removed only from 
the UAA170 and the LED display. The 
4011 IC is left permanently powered,

ABOVE: actual size reproduction of the PC pattern.

RIGHT: the LEDs 
can be held in 
position using 
epoxy adhesive. 
Arrange them so 
that their anodes 
and cathodes are 
all oriented in 
similar fashion, to 
make wiring easier.

while the voltage divider networks on 
pins 12 and 13 of the UAA170 also draw 
current on a continuous basis. Even so, 
total current consumption in the off-state 
can be considered negligible and will 
have little effect on battery life.

We used eight 1.5V penlight cells to 
power the circuit, giving a nominal 12V 
supply. The batteries are mounted in an 
eight-way battery holder, as shown in 
one of the photographs. Average current 
drain of the circuit in the "on" state is 
about 28mA, giving an estimated battery 
life of 40 hours.

CONSTRUCTION
Construction of the game is quite sim

ple, as all the major components, except 
the LEDs and the CLIMB switch, are 
mounted on a small PC board measuring 
81 x 76mm and coded 80LL7.

Commence construction by wiring the 
PC board according to the circuit and 
component overlay diagrams. Fit the 
passive components (resistors and 

capacitors) first, followed by the tran
sistors and the UAA170 IC. Make sure 
that all polarised components are cor
rectly oriented, and don't forget the six 
wire links.

The 4011 IC is a CMOS device and 
should be left till last. Take the usual 
precautions when soldering CMOS 
devices. Connect the soldering iron bar
rel to the earth track on the PC board, 
using a clip lead, and solder the supply 
pins (pins 7 & 14) first. These measures 
will prevent damage to the IC by static 
charges.

We mounted the game in a plastic utili
ty box measuring 150 x 90 x 50mm and 
fitted with an aluminium lid. The box is 
used upside down, with a Scotchcal 
adhesive label glued to the plastic base 
to provide an attractive front panel.

Use either the Scotchcal panel or the 
actual size artwork reproduced with this 
article as a drilling template for the 16 
LEDS. The LEDS are then pushed into the 
mounting holes and glued at the rear 
with epoxy adhesive. Arrange them so 

that the anodes and cathodes are all 
oriented in similar fashion, to make wir
ing easier.

The wiring from the PCB to the LEDs 
and the switch is best done with rainbow 
cable, as this makes for easy identifica
tion of the different leads. Complete the 
interconnections between the LEDs first, 
using the circuit diagram as a guide, and 
then connect them to the PCB. The com
pleted circuit board is fastened to the lid 
of the box using machine screws and 
nuts, together with the battery holder 
which is held in place by an aluminium 
clamp.

We attached four rubber feet to the 
bottom of the case to prevent scratches to 
table tops etc. Stick-on rubber feet are 
available from Dick Smith Electronics.

Construction is then complete, and 
you can attempt to climb the ladder. If 
the LEDs do not come on in order, it is 
likely that the connections to them are in 
error. Any LEDs failing to emit will pro
bably have anode and cathode 
transposed. ®
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WHY DID WE CALL IT THE Z SERIES?

Because nothing can follow if.
The TEAC Z Series. Three cassette decks that are all

the cassette deck anyone will ever need. Designed and built to provide absolutely the finest in 
cassette reproduction quality. In precision of performance. And in operational versatility. The transport and electronics 

are the pinnacle of TEAC technology, drawing on our know-how in producing superior open reel decks
and professional equipment. Operational sophistication is unmatched. Any function worth having on a cassette deck is on the Z-7000. 

And the Z-6000 and Z-5000 are almost as impressive. In fact, you can tell just by looking that these 
decks are In a class by themselves. Bigger. Heavier. Without extraneous frills. Built for solid, stable, 

permanent excellence. The Z Series. Cassette deck performance from A to Z.
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Sound facts in detail.
Ortofon have always 

dedicated themselves to 
pursuing the world’s finest 
sound reproduction.

So when they discovered 
that the existing moving 
magnetic systems missed much 
of the sound detail, they did 
something about it.

They designed, developed 
and patented a new cartridge 
principle that could pick 
up as much detail as 
possible, accurately, from 
the record groove.

(Of course, as one of the 
recognized world leaders in 
sound reproduction, Ortofon 
were well-qualified in this area.)

They called it the 
VMS Principle.

The VMS Principle (Variable 
Magnetic Shunt) utilizes a light 
tubular armature of magnetic 
conducting material.

This is attached to the 
cantilever and encircled 
by a powerful ring magnet. 
When the cantilever moves the 
armature closer to the ring 
magnet, the armature short- 
circuits part of the magnetic 
field, generating a voltage 
in the coils.

And the result is an increased 
high frequency tracking ability, 
low distortion and superb

Symmetrical flux fields with the armature in the central (neutral) position. 
These flux fields emanate from the magnet positioned in front of the pole 
pins. As the fields are in balance, there are no changes in flux around and 
inside the coils. Therefore, no voltage is generated.

When the cantilever moves, the armature is brought closer to the ring magnet 
and acts as a shunt, short-circuiting part of the magnetic field. As a result, 
the flux field in front of the pole pins varies, and a voltage is generated 
in the coils.

Technical data VMS 30 MK II

Weight...................................................................................................5 g
Type of stylus........................................................................... Fine Line
Equivalent stylus tip mass..................................................... 0.45 mg
Frequency response....................................................... 20-20,000 Hz
Output voltage at 1000 Hz per 5 cm/sec....................................5 mV
Channel separation at 1000 Hz.................................................. 27 dB
Channel balance at 1000 Hz. 2 dB
Compliance static, vertical 28 pm/mN
Compliance dynamic, lateral (10 Hz) 22 um/mN
Recommended tracking force 13 mN (1.3 g)
Tracking force range  10-16 mN (1.0-1.6 g)
Tracking ability at 315 Hz lateral...............................................90 pm
Vertical tracking angle........................................................ ■■■■ -20°

Fl M distortion..................................................................... u '
DC resistance............................................................................800 ohm
Inductance...............................................................................-»po mH
Recommended load resistance........................................... 47 kohm
Recommended load capacitance............................................ 400 pF 

transient reproduction - right 
down to the very last detail.

As if that wasn’t enough, the 
VMS also reduced sensitivity 
to hum pick-up and minimized 
distortion and non-linearity 
in the magnetic system.

Presumably, the cost 
of an Ortofon VMS Magnetic 
Cartridge would be high.

Surprisingly, it’s not.
In fact, it’s especially affordable.

Check the facts on the
VMS 1 OE MK II, 20E MK II 
and 30 MK II at your hi-fi 
or Ortofon dealer.

And while you’re there, find 
out how to home-test your 
stereo equipment with the 
Ortofon Pick-up Test Record.

It’s another sound fact 
in detail.

Distributed by Vanfi (Aust.) 
Pty. Ltd.
Melbourne: 297 City Road, 
South Melbourne, Vic. 3205. 
Tel. 690 6200.
Sydney: 283 Alfred Street, 
North Sydney, N.S.W. 2060. 
Tel. 929 0293.

ortofon
accuracy in sound
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	At last there’s a pocket radio pager that YOU can afford.

	What’s a Beepie?

	Where can you use your

	1 Beepie?

	Where does it come from?

	How much does a

	Beepie cost?

	How do you get a Beepie?

	High-power Stereo Amplifier

	What’s coming

	Benchtop power supply to build

	Free in this j issue!/

	(U) PIONEER The power to move you.

	BREAKTHROUGH"

	ZAP ELECTRONICS 5 SYDNEY STORES

	Computer sales up but profits down

	X-ray testing for military aircraft

	Telecom: new

	zonal charges

	VHS editing facilities for ABC

	Reply to “KL”

	Editorial backlash

	Tripier replacement method not safe

	Car batteries and resistor colour codes


	CLIFF

	1-9 $1.25

	10 up $1.00

	<SAVE $2

	SAVE $15 on

	START THE YEAR OFF RIGHT, WITH BARGAINS FROM JAYCAR!!



	50% OFF SALE

	WHAT A FLOP!

	SOLDERING IRON TESTER

	POWERTRAN KIT SPECIALS

	SAVE $100




	Pollution-free Power

	by

	Working solar-cell systems

	Types of cells

	Increasing cell efficiency

	Storing energy

	Solar Energy

	Economics

	The future


	AMTEX

	Leg pulling? MW radio

	and super hifi copper!

	A warning word

	Hifi copper wire

	Asking for trouble:

	Mabío ®e¿patcíj

	I OOE PROFESSIONAL & STUDENT 1703 CALCULATORS & COMPUTERS

	HITACHI

	869 GEORGE STREET SYDNEY 2000

	TELEPHONES 211 0744 • 211 0816




	More Stores to give you even better service.

	HEAD OFFICE & DS XPRESS ORDER SERVICE

	POST & PACKING CHARGES


	DtCK-TSMITH

	ELECTRONICS


	Playmaster

	Series 200

	stereo amplifier

	by LEO SIMPSON

	Design philosophy

	Loudspeaker switching

	Circuit features

	Power supply

	The power amplifiers.

	Playmaster Series 200


	National NV-850A hi fi stereo VCR

	Twin carrier FM signals

	National’s NV-850-A

	YOU CAN BE A WINNER OF THE Electrolube CM100 Circuit Maker Kit

	Test results

	How it sounds


	AUDIO PRODUCTS

	Pioneer car stereo systems

	Versatile video projection system

	Slim package video recorder

	Broadcast monitoring stereo AM tuner

	Portable video player from Bell & Howell


	install this

	$130

	Main features

	Wiring of NO & NC switches

	Specifications

	How it works

	Siren driver circuit

	PARTS LIST

	Muted test facility

	To be continued next month


	ALARM

	Circuit & Design Ideas

	Simple pulse generator

	Capacitance meter

	Checking transistors with a multimeter

	Beeper for vehicle flasher



	Books & Literature

	LINEAR

	IC/OP AMP

	Practical Acoustics

	rr F. ALTM FYBRKST 	


	Component data

	Quality Commonwealth Computer Fan 80MM - 240V


	$12

	Phone Order Right Now for Delivery to your Door Tomorrow *

	cc o

	*- $125

	•¡¡PHONE YOUR

	! ORDER

	BANKCARD HOLDERS—PHONE ALTRONICS TOLL FREE 008 • 999 • 007 FOR NEXT DAY JETSERVICE DELIVERY


	SOLDER SUCKERS

	$2

	DIL SWITCHES


	ULTRASONIC TRANSDUCERS

	VINYL BINDER


	import® i ~ a« M C

	LOOK

	Hardware Prices from less than 1 cent per piece

	RUBBER FEET

	Nylon Cable Clamps

	FERRIC

	Cordgrip Clamps

	Quality Plated Screws at less than Wholesale Prices





	PRICE SENSATION

	$49

	$29

	$18

	$29

	2N3055S SLASHED 21174

	95$ 90$ 80$ 70$ •IPHONE YOUR ORDER

	- ALTRONICS TOLL FREE 008 • 999 • 0071 •

	Value

	EGAD!!



	”□ The Serviceman IfL

	Not so elementary, my dear Watson!

	TRANSISTOR-FET TESTER

	AUDIO OSCILLATOR

	Y y	Simple circuit uses low-cost ICs


	Stereo Simulator

	(continued)

	How it works

	Circuit details

	Construction

	PARTS LIST


	Build one of the great kits in this feature...

	Stereo Simulator Mk II

	Audio Oscillator



	Here’s why you should

	Need a few tools?

	Here’s Little Dick’s Basic Kit Builder’s Set

	Set Stainless Steel Cutters/Nippers/Pliers

	Set Screwdrivers

	Parts Drawers


	HUGE RANGE OF OTHER TOOLS AND SERVICE AIDS AT YOUR NEAREST DICK SMITH ELECTRONICS STORE.



	Dick Smith Electronics kit...

	Check bipolars & FETs with this

	Build it for fun!

	circuit design by

	GERALD COHN


	LEDs Game

	PARTS LIST

	JANUARY CROSSWORD


	-Next month in	

	E A marketplace E A marketplace

	CQ ELECTRONICS

	CAT PC SOFTWARE

	Infrared TV remote control

	Flickering digits on capacitance meter

	Autodim affected by control tones





	Information centre

	Problems with 40W inverter

	EA Car

	Burglar Alarm

	VHF-UHF conversion for B&W TV set

	Notes & Errata

	DEVOTIONAL ALBUM

	STANDS

	GOSPEL PIANO

	JAZZ LIVES AGAIN

	GUITAR TRIO

	MAKROPOULOS

	RAVEL

	LISZT

	STRAUSS (RICHARD)



	START YOUR OWN BUSINESS!

	Perfect Software - it’s easy!

	Interface Adapter

	Single card CMOS system

	New high speed printer from NEC

	2 Gigabytes on laser disc

	Apple launches computer service plan

	IRH to handle

	Seiko components


	StuttsW

	Wheelchair batteries

	New releases from Technico

	Versatile Eprom programmer

	New arc welder from Arlee

	RS-232C fibre optic link




	Uchida DWX305 daisy wheel printer

	VIC-20

	CHAPTER HEADINGS:


	VIC-20

	Adding an interface

	Extra EPROM

	Expansion port buffer

	■■¡■■■■IH by L. Muraka

	Successful reading


	DATUM

	The true starting point COMPUTER KIT

	$99’° (ex. S.T.) P. & P. $5

	Over 1,000 users can't be wrong


	Ambisonics

	Back to Melbourne


	Ambisonics

	Soundfield Mic

	Other facilities

	At consumer level

	PRINTERS GALORE

	MONITOR MADNESS

	Old-style 4-channel

	by NEVILLE WILLIAMS

	Recording format




	AT THE

	AES MELBOURNE CONVENTION

	Ambisonic system

	Incorporating “Your Business Computer

	pR0gg^7

	Your Computer

	Available at your newsagent now!

	Available from: Electronics Australia Book Sales, 140 Joynton Avenue, Waterloo, NSW 2017. Phone (02) 663 9999.


	FROM HOBBYIST TO PROFESSIONAL - FLUKE MUST BE YOUR FIRST MULTIMETER CHOICE FOR FEATURES, QUALITY AND VALUE


	OP AMPS Explained

	KIKUSUI

	NOW STOCKING A COMPLETE RANGE OF HC CMOS

	GEOFF WOOD ELECTRONICS PTY LTD





	for your bucks !

	Uchida Daisywheel Printer

	$575

	Quality Japanese

	Hi-Res Monitors


	s249_.

	TP-40 Four Colour Printer Plotter


		«99

	Apple II software compatible CAT!

	Save $232 on CAT system!



	$999


	More bytes

	Look at what else you get:

	OVER $1200 WORTH OF SOFTWARE FREE! A,'S $2295

	SERIES 5000

	SERIES 4000

	SPEAKERS

	UHF Transceiver


	FEEDBACK ON THE


	UHF/VHF

	Transceivers

	ELECTRIC FENCE

	ONLY $24.95

	RAILMASTER KIT

	DELUXE METAL , DETECTOR

	$239

	UNBELIEVABLE KIT CLEARANCE SALE

	JAYCAR IS CLEARING THE DECKS FOR NEW KITS IN ’85

	SENSATIONAL PRICES ON

	5000 AMP-SYSTEM KITS

	$295 SAVE $24.00

	$265 SAVE $34.00

	only $699!!!

	Setting up

	PARTS LIST

	$60-65

	Voltage regulation

	Construction

	Circuit details

	Current limiting

	Design considerations

	Eureka!



	AR2001

	$399

	“EMTRON ACE”

	Looking to purchase instruments

	S749°o

	$193°°





	Always No 1 for Kits!

	Dick Smith Electronics: No 4 in Kits.

	ELECTRONICS

	PARTS LIST

	LED Level Meter

	CONTINUED FROM PAGE 27

	How it works

	Construction

	/	Sneaky anti-theft device to build

	Ignition killer


	Build this simple

	by DAVID



	★ OR BUILD YOUR OWN TEST GEAR AND $AVE SAVE SAVE!

	It’s the circuitry that counts . . .


	$4 995

	STOP! Don’t throw away good bits!

	Check them KLv


	$0750

	ONLY 9/



	M25

	500MHz pre*scaler

	You’ll need some Test Gear too!!

	Talking Multimeter!

	ALL FOR JUST




	$24«

	Multimeter & Logic Tester

	Check Capacitors Too!


	$99

	Get yourself a CRO!


	$699

	PROBES TO SUIT

	Our top analogue meter: Test bench in a case!



	*76«

	Want to go digital? Try this one!

	The very latest...

	LCD multimeter AND transistor checker


	BUILDING PROJECTS WITH METERS?

	Look of our great range of panel meters!

	Standard range

	Large Panel Meters

	Moving Iron Types

	Level Meters

	PARTS LIST

	It runs from a 9V supply! Wien bridge


	Want to build a kit you can really get your teem into? Try one of these value-packed kits from the Dick Smith Electronics range

	HOW ABOUT A LIGHTSHOW!!!

	Build these two fantastic kits and turn your parties into a blast!

	OR A STROBE

	TRANSISTOR ASSISTED IGNITION



	ONLY

	SAVE ON MOTOR SPEED CONTROLLER

	HOW ABOUT A LED TACHO FOR THE CAR?


	ONLY


	$245°

	AND JUST IN CASE SOMEONE TRIES TO PINCH IT . . .

	LOOKING FOR SOMETHING BIGGER AND BETTER?

	DON’T RISK LOSING

	YOUR VCR!

	WANT A SIREN?

	WHAT A SUPPLY!

	NOVELTY MUSIC GENERATOR


	BUILD AN AMATEUR TRANSCEIVER

	ONLYM99

	CONSTRUCTION








