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From Sony research... 
a totally new turntable system

Audio experts the world over have been waiting 
for it... Sony’s incredible PS 4750, the ultimate 
turntable system.
State of the art takes on a new meaning with the 
PS 4750, probably the quietest turntable ever 
made.
In one elegant design Sony has reduced rumble, 
feedback wow and flutter to minute levels far 
beyond hearing and virtually beyond measurement. 
Wow and flutter for instance is an amazing 0.03% 
(wrms.) Signal to noise is better than 70 dB (DIN-B). 
Sony achieved this in a number of ways: 
First, all the belts, pulleys, idler wheels and other 
paraphernalia used in conventional turntables to 
make the turntable spin at the record’s speed, 
instead of the motor’s, have been eliminated.
The Sony PS 4750 has no need for these trouble
some, noisy and fluttering parts, because its 
slow-revving D.C. motor is directly coupled to the 
platter.
Speed accuracy takes on new meaning with 
another Sony breakthrough, the “Magne-disc 
Servo Control.”
Through a unique multi-gap head, this system 
automatically reads turntable speed through speed 
detective signals magnet-coated on to the turntable 
rim. Should there be any deviation induced by 
fluctuations in power supply, it immediately 
“instructs” the servo motor to make micro- 
accurate adjustments.

Sony PS-4750
Superb Fidelity from Today’s Most Advanced Direct Drive

Another triumph of Sony research is the very 
material used to make the cabinet and turntable, 
B.M.C., developed specifically for audio use 
because its damping and resonance characteristics 
are 30 per cent better than the conventional 
aluminium diecast. B.M.C. is also virtually free of 
expansion or contraction, freeing the design of 
any problems arising from temperature changes. 
Sony innovation didn’t stop there. Look at the 
revolutionary rubber disc supports. These insulation 
mats are of a unique design which firmly grips the 
record, effectively insulating the disc from vibration 
when the turntable revolves. By preventing 
vibrations, these mats contribute to the stereo 
effect and significantly improve presence.
The precision tonearm is a universal type which 
accepts all quality shells and cartridges. Some of 
the Sony PS 4750’s other advanced features are: 
stylus pressure adjustment (0-3 g), anti-skate 
compensator, viscous-damped (up and down) arm 
lifter, see-through stroboscope, independent pitch 
control (+ 4% on both 3373 and 45) and large 
insulator legs for effective prevention of audio 
feedback.
If you’ve been waiting for the ultimate turntable, 
you need wait no more. The superb Sony direct- 
drive PS 4750 is here.

SONY
Research Makes the Difference gac.s 7532
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You can 
build this12three-way s
imported 
Philips

This new addition to the Philips series of assemble-it-yourself 
professional quality speaker systems introduces an altogether 
^s^th^SSsteS

ByUassemblfng the kit yourself you save on a ready built-up 
system. All you need is a screwdriver, a couple of hoursi or so, 
and you will have a magnificent three-way speaker system of 
irofessional finish. _
rhe kits are complete. There s nothing else to buy.
The Philips AD 12K12 Speaker kit contains:

2 AD 0140IT8 tweeters
2 AD 506015Q8 squawkers

system
— all it takes is a couple 
of hours and a screwdriver

PHILIPS Electronic 
Components 
and Materials

2 AD 1265IW8 woofers
2 ADF 500/450018 networks
2 ADF 12K12 level control modules
2 sets of leads with fastons
2 tubes of woodglue
Strip caulk sealing compound
Innerbond damping material
44 wood screws

The Philips AD 12K12 TK kit contains:
2 enclosure kits with walnut gram, wrap around walls, 
stained baffles and grille cloth assemblies.

Plus full assembly instructions
For further Information contact uatpbiai <5PHILIPS ELECTRONIC COMPONENTS AND MATERIALS, 
P.O. Box 50, Lane Cove. N.S.W. 2066
Or phone 421261 or 420361. Branches in all States.

PHILIPS

153.0159

2 ELECTRONICS Australia, September, 1976



Editorial
Viewpoint

EDITOR-IN-CHIEF
Neville Williams
M.I.R.E.E. (Aust.) (VK2XV)

EDITOR
Jamieson Rowe
B.A. (Sydney). B Sc. (Technology. NSW)
M.I.R.E.E. (Aust.) (VK2ZLO/T)

ASSISTANT EDITOR
Philip Watson
A.M l.R E E. (Aust.) (VK2ZPW)

SCIENCE FEATURES
Greg Swain, B Sc. (Hons, Sydney)

PRODUCT REVIEWS
Leo Simpson

TECHNICAL PROJECTS
David Edwards. B.E. (Hons. Tasmania)
Ian Pogson (VK2AZN/T)

GRAPHICS
Robert Flynn

PRODUCTION
Daniel Hooper

ADVERTISING MANAGER
Selwyn Sayers

CIRCULATION MANAGER
Alan Parker

Engineers and technicians are citizens too!

How many times have you heard technical people criticised for not taking enough 
interest in the social implications of technology? The criticism has been made so 
many times that technology has become almost a dirty word, and many technical 
people have become needlessly apologetic and self-effacing.

Yet when we technical people do show concern at the way the fruits of technology 
are being used, we are very often told quite curtly to mind our own business, and 
not to meddle in matters which supposedly don't concern us. This can be particularly 
true if the things we say are contrary to the opinions of those with vested interests.

I well remember getting this sort of response a couple of years ago when I express
ed concern in this column about the levels of violence and commercialism in 
children's television programs. No sooner had the issue in question been published, 
I received a most indignant letter from the manager of a program packaging company 
telling me to stick to purely technical matters because I had no right to voice an 
opinion in a field where I was not a practitioner. Apart from the highly questionable 
logic, this was in fact false-because as a parent of three children I am indeed a 
practitioner in the field!

What reminded me of this earlier event was a 'phone call I received the other 
day from an ABC employee, professing himself to be very shocked and upset about 
my comments in the July issue on broadcasting administration. I had no right to 
express opinions on such matters in a technical magazine like EA, I was told, and 
by doing this I was grossly abusing my "privileged position of power".

It soon became clear that the real reason my caller had become upset was that 
he had a vested interest. I had suggested that a single authority be set up to administer 
both broadcasting and non-broadcasting use of the electromagnetic spectrum, and 
he saw such an authority as a potential "Big Brother" capable of imposing political 
and other insidious forms of censorship.

As it happens, I do think that this is a potential danger, although I believe it could 
be prevented by suitably limiting the authority's areas of responsibility.

Of course, the ironic thing about my caller's position is that he was seeking to 
suppress my opportunity to express opinions in this medium, because he was worried 
about losing the opportunity to express his own opinions in another medium!

Be that as it may, however, the point I'm trying to make is that when we technical 
people do express opinions on social implications and uses of technology, we can 
expect to receive some flak. To a certain extent we can't win, whether we keep 
silent or speak up.

So if you feel strongly enough, you might as well speak up!
Jamieson Rowe
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The superb Luxor Music Centre with record player, 
cassette deck, AM/FM radio.

Introducing the Luxor Swedish Sound’
Sweden’s largest-selling range of high quality stereo systems 

is here to spread its superb sound around Australia

In 1923 at Motala in Sweden, Luxor 
first began mass production of radio sets. 
Today, Luxor are Sweden’s largest 
selling, high quality stereo systems.

Record players of precision and 
reliability. Luxor features include a 
magnetic dynamic cartridge with adjust
able stylus pressure. And a 16-pole 
synchronous motor and belt-drive for

Automatic switching for chrome dioxide 
tapes. And, 90 second fast-forward and 
rewind on C-60 tapes.

low wow and flutter.

Speakers to suit all systems.
From the Omni-directional Luxor 

loudspeaker with a 20 cm bass unit and 
four 5 cm treble units. To the 15 W 
speaker with a 13 cm drive unit and 
6.5 cm treble unit.

The superb Swedish sound. As 
Sweden has developed in the world of 
music, so Luxor has developed in 
reproducing that sound.

The more you know about Luxor 
stereo systems, the more impressive 
they become.

The need for distributors and 
stockists to spread the sound. 
Distributors are required in Queensland, 
South and Western Australia and 
Tasmania. And stockists are required 
in all States. See the coupon below.

Amplifiers with the quality of 
‘Ambiophonie sound’. Luxor have 
developed a 4-channel stereo system, 
called ‘Ambiophonie sound’, as a feature 
of the larger amplifiers. Other features 
include easily-operated slide controls, 
and switches for automatic frequency 
control, AM/FM radio, tape recorder, 
record player, headphones and loudness 
compensation.

Cassette decks for fast, smooth 
operation. With a Dynamic Noise 
Limiter or Dolby noise suppression.

The Omni
directional 
loudspeaker for 
floor standing 
adjacent to wall.

Tuxor
of Sweden

They look as good as they sound.
Luxor stereo systems combine a careful 
attention to detail with an unmistakable 
touch of design flair. Elegant and sleek. 
In superb cabinets of walnut, teak and 
rosewood. And black or white lacquer.

To: Luxor, P.O. Box 205, 
Glen Iris, Vic. 3146
I would like to know more about the 
superb range of Luxor stereo systems.
I am interested in becoming a Luxor 
Distributor □
I am interested in becoming a Luxor 
Stockist □

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

Address..................................................

.................................Postcode...............

LU
X

13
9
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Top Disc Cutting Studios, 
like The Mastering Lab, 

rely on Stanton's 681-Calibration 
Standard in their Operations.

Not everyone who plays records needs the Stanton Calibration 
Standard cartridge, but everyone who makes records does!

At The Mastering Lab, one of the world’s leading independent 
disc mastering facilities, the Stanton 681 Triple-E is the measuring 
standard which determines whether a ‘’cut" survives or perishes 
into oblivion.

A recording lathe operator needs the most accurate playback 
possible, and his constant comparing of lacquer discs to their 
original source enables him to objectively select the most faithful 
cartridge. No amount of laboratory testing can reveal true musical 
accuracy. This accuracy is why the Stanton 681 Series is the 
choice of leading studios.

When Mike Reese, principal disc cutter at The Mastering Lab, 
plays back test cuts, he is checking the calibration of the cutting 
channel, the cutter head, cutting stylus, and the lacquer disc. The 
most stringent test of all, the evaluation of direct to disc record
ings, requires an absolutely reliable playback cartridge . . . the 681 
Triple-E.

All Stanton Calibration Standard cartridges are guaranteed to 
meet specification within exacting limits. Their warranty, an indi
vidual calibration test result, comes packed with each unit. For the 
technological needs of the recording and broadcast industries, 
and for the fullest enjoyment of home entertainment, you can rely 
on the professional quality of Stanton products.

sTaNTon
Sole Australian Distributors:

lerdya industries^•w
LER I46

Head Office: 156 Railway Pde., Leederville, Western Australia 6007. Ph. 81 2930.
N.S.W. Office: 100 Walker St., North Sydney 2060. Phone 922 4037.
VICTORIA Office: 103 Pelham St., Carlton 3053. Phone 347 7620.
Available at quality conscious Hi-Fi dealers throughout Australia!
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The True Hi-Fi 
Front-Loading Cassette Deck.

K& A well-made cassette tape deck
11 lllClACw vWllSC* (^ese days gives open reel a 

good run for the money.
If you're involved with music at the true hi-fi level, here's a reliable 

one from Sansui. Note:
Front-loading convenience means positioning your tapes right

side up and keeping them vertical and fully visible at all times. Important? 
You'll discover front-loading saves a lot of tape trouble.

The electronic DC servomotor gives constant speed regulation 
regardless of voltage changes or tape loads. Independent capstan drive 
contributes to very low wow/flutter (0.1%). Fully automatic stop and shut-off 
is even more operating convenience.

The SC-2002 makes sense in other ways, too. Dolby noise reduc
tion ensures recordings made from any source will playback with a dras
tically reduced tape hiss and noise content.

And such features as output level control, left/right independent 
recording level controls and wide dynamic range mic circuits contribute to 
fine sound performance.

The SC-2002 is one of four fine Sansui front-loading decks now 
available in different styles and price ranges.

When you come right down to it, our true hi-fi components sound 
so good because hi-fi is the only thing we make.

Maybe this is why we always make sense to people who love music.

Phon^^I^ AUSTRALIA PTY. LTD. SYDNEY: 12 Barcoo Street. East Roseville. N.S.W. 2069
rhone. 4U6 5666 MELBOURNE: 68 Queensbridge Street. South Melbourne, Vic. 3205 Phone- 62 0031 Anri aihp-
Phone-2m Pr°e Street Fortitude Val*»y- Brisbane, Qld. 4006
An«NS car? v|CfA?™ , T3 ° Ma"' Fyshwrck. Canberra, A.C.T. Phone: 95 2144 / WESTERN AUSTRALIA:
rrn 7z , , , LTD’ 44 Belmont Avenue. Belmont, Western Australia 6104 Phone: 65 0511 / SANSUI ELECTRIC CO 
LID. 14-1, 2-chome, Izumi, Suginami-ku, Tokyo 168, Japan



George Tillett reports on:

THE CHICAGO CONSUMER
ELECTRONICS SHOW
There were a record number of exhibitors at this year's Consumer Elec
tronics Show, which was held as usual in Chicago's huge exhibition 
center at McCormick Place. One official calculated that a visitor would 
have travelled a distance of more than 3!/2 miles if he saw every stand 
and display —650 of them!

For a show visitor, 3'/? miles plus stand
ing time can be quite a hike but, if he 
took in all the 100 or so "extra-mural" 
demonstrations at hotels all over the 
town, he would have travelled something 
like 10 miles according to my calcula
tions!

Emphasis this year was on CB radio, 
video games, calculators and high-end 
audio equipment. Digital watches were 
well in evidence, too, but manufacturers 
(already worried by calculator prices 
slidng down to $6.95) were disturbed by 
news of a $19.95 digital watch.

The tremendous CB radio boom 
shows no sign of coming to an end and 
industry experts are happily forecasting 
15 million total sales by next year! As you 
might expect, the 27MHz band is rather 
crowded and the FCC is considering 
proposals to add more channels to the 
23 now in use. This will obviously be a 
short term solution and manufacturers 
are pressing for space in the 220-225MHz 
band. The 900MHz band has also been 
suggested but a EIA committee has 
turned this proposal down, saying that

Manufactured by the Pearce-Simpson Division of the Gladding Corp, this "Simba" 
CB transceiver offers instant selection of 23 channels, with the facility to operate 
on AM, or SSB with either upper or lower sideband. It offers all normal control facili
ties plus metering of transmit and receive functions and aerial loading. The left-hand 
side of the panel is occupied with a digital alarm clock, which can be set to control 
the off-on functions of the transceiver.

Developed in the Federal Republic of 
Germany, this "Cristaionic Computer 
GmbH" watch is being described as a 
"sun dial on your wrist". Reacting to 
sunlight, or even ordinary room bright
ness, solar cells can keep the internal 
"energy accumulator" topped up, with a 
"back-up" time of 7 year. (Cristaionic 
Computer GmbH, P.O. Box 269, D-8012 
Ottobrunn/Munchen.)
the range is limited and equipment is too 
expensive at present.

At one of the CES seminars, a top FCC

Mercury's new 75-function "Mas- 
terchron" LED chronograph combines 
the functions of a finely styled watch with 
a multi-function stopwatch, with incre
ments of 0.1 and .01 second. It can freeze 
and display lap times, etc., without affect
ing its count of total lapsed time for the 
event. Available in stainless steel or gold 
plate, it has scratch resistant face and is 
water resistant. Retail price in America 
should be under $100. (Mercury Time 
Division of Liesurecraft Products Ltd.) 
official was asked "shouldn't the govern
ment stop housewives and others 
cluttering up the airwaves with idle chat
ter?" He replied that it was not the job 
of the government to censor com
munications and, as for idle chatter, 
many TV programs could be considered 
trivial anyway...

The average CB transceiver would 
have a rotary switch for the 23 channels, 
a variable squelch control, combined 
volume and on/off control and a signal 
strength meter which doubles as a 
modulation indicator. The price would 
be between $90 and $135 and for another 
$50 it would have refinements like a 
switchable noise limiter and a fine tuning 
control. Maximum RF power output is 
restricted to 5 watts but for about $350 
or even less, SSB models can be bought 
which effectively increase the radiated 
power to around 12 watts.

Base stations vary from simple units to 
elaborate and expensive rigs with digital 
readout, compressor circuts, built-in 
SWR meters and so on. Rotary beams are 
quite common and mobile antennas are 
usually one-eighth or one-sixteenth 
wavelength with loading coils.

A quick look at the CB displays at the 
show confirmed the news that more than 
one company will release transceivers 
with automatic scanning later this year. 
One model will offer a choice of three 
modes, the first stopping at all channels 
for three seconds and the second stop
ping at the first "busy" channel; in the 
third mode, the scan will stop at the first
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has a turntable to tara vou oo...

BD1OOO

harman ausrralia pty ltd
271 Horbord Rood, Brookvale, Tel 939 29 22 
PO Box 6, Brookvale NSW 2100

for the audiophile 
00 7000

• DC Hall motor—Servo 
controlled.

• Built-in strobe light.
• Fine speed adjustment.
• Auto or manual operation.
• Wow and flutter less 

than .04% (WRMS).
• Signal to noise ratio 65DB (DINB).
• Tracking weight 0.25 to 3GM.
• J-shaped tone arm with 

hydraulic cueing.
• Magnificent, fully imported 

base and cover.
The BD7000 is supplied 
without cartridge.

the ideal system starter 
001000 complete with 
E1VPIFE 2000E cartridge

Wow and flutter less 
than 0.12%.
Rumble better than 40DB. 
Complete in fully imported 
base and cover.

Frequency response 10HZ to 30KHZ tracking 1 to 3GM.

BD7OOD

The
turntable range 
includes the semi

automatic BA300 and fully automatic 
BA600. One of the four models is right 
for you. All have the famous 
C.E.O. 5-YEAR WARRANTY.

8 ELECTRONICS Australia, September, 1976



CONSUMER ELECTRONICS SHOW REPORT

This new CMI/Bowmar video game has 
two remote controls, each with 12ft of 
cable, provides a discrete colour display, 
a choice of 4 games and selectable 
speed, serve, angle, and paddle size. A 
4-player option will be offered, also a 
cheaper monochrome version. (Con
tinental Microsystems Inc, Box 
9518/11347 Vanowen, Nth Hollywood, 
CA 91609.)

clear channel. One model will have full
SSB facilities with sideband indication 
and digital readout. I also noticed a 
definite trend towards putting all the 
controls on the microphone unit—a very 
logical move.

In the area of television, Advent were 
demonstrating their two projection sys
tems, one with a 6 ft (diagonal) screen. 
Three other companies were showing 
large screen projection systems with 
prices running from $1500 up to $3000.

But the big interest was in video games 
and no less than 30 manufacturers were 
represented. Some of these games were 
complete, others used the domestic TV, 
feeding the signal to the antenna connec
tions.

A typical unit, the Federal, offers a 
choice of five games: hockey, tennis, 
squash, electronic target and practice 
—complete with sound effects—to retail 
at less than $70! More elaborate units 
used colors and had provision for four 
or more players with digital scoring and 
so on. In a way, I suppose this new 
development reflects the poor quality of 
our TV programs...

As far as audio is concerned, new 
products were pretty well distributed 
from "budget" items to super expensive 
equipment.

For example, Sherwood have new 
receivers in the $250 price bracket and 
they have also released what is called 
"the world's first and only FM tuner/ 
computer". This is model Micro 100 
FM/CPU and it uses a newly developed 
microprocessor in a computer circuit. 
There is a choice of three tuning 
methods: manual flywheel electronic (no 
dial cords), auto-scan left and right with 
electronic touch switches, and four sta
tion memory recall, also selected by 
electronic touch switches. The tuner will 
display the station's call letters and 
frequency. There are no external punch 

cards and programming is said to be very 
simple. The price of this engineering 
marvel is about $2000 so most of us will 
have to turn our tuning controls by hand 
for some time yet!

Nakamichi were demonstrating an 
unusual power amplifier, the 620 which 
has only two high power output transis
tors instead of multiple parallel devices 
commonly used. No biasing diodes are 
employed and distortion at 100 watts per 
channel is 0.005%. Very little feedback is 

used and open-loop distortion is said to 
be less than 0.1%, which is incredible! 
Styling is also unusual as the heatsinks are 
mounted on the front with LED power 
indicators actually built into the fins.

ESS were showing an unconventional 
preamplifier in the Eclipse series: it has 
a completely clean front panel—no 
knobs, no dials, no levers—just a flush 
mounted row of electronic touch but
tons. There are two for level control, one 
for up, one for down, with the latter hav
ing a faster action. Very neat, but that's 
not the whole story: supposing an FM 
tuner is in circuit and the pick up lowered 
on the record. Would nothing happen or 
would you get two mixed up programs? 
What happens is that the FM signal 
would be switched off automatically, to 
reappear at the end of the record ...

Mention of automation naturally 
brings me to the ADC Accutrac 4000 
computer turntable described as "It's 
father was a computer, it's mother a turn
table" or maybe it's the other way round. 
Anyway the Accutrac really is a computer

Sony's stereo Elcaset deck model EL-5, the cheaper of two such decks exhibited 
at the CES. Even so, it has all the facilities that one expects to find on existing compact 
cassette decks. The more expensive Sony EL-7 has separate reel motors and a variety 
of other refinements which push it up into the exotic class, retailing at about $850 
in the U.S.

OUTPUT

FEEDBACK

A new French-designed 
speaker system, the Acous
tique 3A series, employs a 
bridge arrangement to 
isolate the back EMF for 
purposes of motional feed
back. (See text.)

Nakamichi's new model 
620 power amplifier uses 
two high-power devices in 
the output stage to deliver 
100W per channel with a 
distortion content of about 
.005%.

controlled turntable. It comes complete 
with a remote command hand-held 
transmitter styled something like a cal
culator. Using this, or the push-buttons 
on the player, it is possible to program 
any band or bands on the record in any 
sequence, or repeat any section—and 
much more. Thus you could play bands 
1, 2, 5 and 7, repeat band 1 or whatever, 
while,sitting in your chair. Built into the 
phono cartridge is a tiny infra-red 
generator which senses the unrecorded 
surfaces on the disc.

After making a program selection, the 
"instructions" are carried out even after 
a phone call or sudden thirst makes it 
necessary to switch on a pause control. 
If you want to change your selection, all 
you have to do is press a reject button. 
Motor is a servo-controlled, direct drive 
type and the phono cartridge is a 
modified ADC XLM. The unit is made by 
ADC's parent company, BSR in England.

There were a great number of new 
tape recorders on -show. Most of them 
originate in Japan and will find their way

ELECTRONICS Australia, September, 1 976 9



Discover ThefbwtHjComponent!
What is your First component? Is it your receiver? Your turntable? 

Your speakers? Or is it your phono cartridge?

We have become convinced that it really is your phono 
cartridge, even though we have been modestly advertising 
it for the past few years as your Fourth.

Let’s face it, the cartridge is that important first point 
where the music begins, and if the stylus cannot follow its 
path accurately, no amount of expensive equipment . . . 
speakers, turntable or receiver. . . can make up the distor
tion it can produce. That is why you need a cartridge you 
can depend on. One that’s the best your money can buy. 
Specifically, a Pickering:
Because a Pickering cartridge has the superior ability to 
"move in the groove", from side to side and uo and down, 
without shattering the sound of your music on your records. 
Because a Pickering cartridge possesses low frequency 
tracking ability and high frequency tracing ability (which 

Pickering calls troceY^xhty ™). it picks up the highest highs 
and the lowest lows of musical tones to reveal the distinctive 
quality of each instrument.
Because Pickering offers a broad range of cartridges to 
meet any application whether you have an automatic record 
changer, or a high quality manual turntable, a stereo, or a 
4-channel sound system. Your Hi-Fi dealer will be able to 
recommend a Pickering cartridge that is just right for your 
system.

Your stereo cartridge is the First part of your music 
system. It is too important to overlook, and so is a Pickering.
For further information, see reader service card 
or write to Pickering & Co., Inc. 
Dept. P, 101 Sunnyside Blvd., 
Plainview, N.Y. 11803

©PICKERING
"for those who can [hear the difference"

For further information write to—Fred A. Falk & Co. Pty. Ltd.. P.O. Box 34, Rockdale, N.S.W. 2216, Australia. Tel. 597 1111 • Fountain 
Marketing Limited, P.O. Box 5029, Auckland, New Zealand. Phone 76 3064.
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CONSUMER ELECTRONICS SHOW REPORT
to Australia sooner or later—most likely 
before they reach this side of the 
Pacific!

The really important news was the 
unveiling of the "Elcaset" a 3% ips cas
sette using quarter-inch tape. It was 
developed by a consortium: Sony, Mat
sushita and TEAC and there is no doubt 
of its long range impact. The cassette size 
is 216 times the conventional 1%" unit and 
frequency range, distortion and signal- 
to-noise will be superior. Not only that, 
but wow and flutter should be less as the 
tape transport is much less dependent on 
the mechanics of the cassette itself.

Sony were showing two recorders 
designed for Elcasets: models EL-5 and 
EL-7, the latter using a DC servo motor 
with two reel motors, logic controls, 
Dolby system and provision for FeCr 
tapes. Price is expected to be about $850. 
The EL-5 has only one motor and lacks 
some of the refinements such as a built-in 
400Hz calibrator but the price will be 
about $200 less.

Another interesting and even more 
expensive cassette deck was introduced 
by TEAC. This is the well-named Esoteric 
860 which is the "first deck to have a 
built-in DBX noise reduction system." 
The specifications are most impressive: 
more than 30dB of noise reduction over 
the audio range, an expanded dynamic 
range up to 85dB and a gain in headroom 
of 10dB! There are three motors, includ
ing a DC servo type and the wow and 
flutter is claimed to be less than 0.04%. 
Among the features is a four in, two out 
mixer, three heads with signal-source 
monitoring, full logic control, tape inch
ing facility and a variable speed control. 
And there is a built-in Dolby system 
too!

You might ask why are there two noise 
reduction systems—surely that's extrava
gant even for an Esoteric deck? The ans
wer is simple: a Dolby system is needed 
to play Dolby tapes and record Dolby 
FM transmissions, as a number of broad
cast stations use Dolby encoders here.

Before leaving the subject of cassettes, 
I ought to mention the IM Suppressor 
used by Nakamichi in their model 600 
deck. It is not a peak limiter but a 
dynamic non-linear circuit that cancels 
much of the distortion caused by tape 

saturation. It functions on playback only 
and effectively increases "headroom". 
Obviously, it cannot correct gross distor
tion but it is really surprising what it can 
do.

There was a great variety of loud
speakers at the Show using known (and 
some unknown) acoustical principles.

One of the most interesting was the 
Infinity line source column which stands 
65 inches high. The bass speaker is a 
special 12-inch model using the Watkins 
patent twin voice coil system, crossing 
over to a 4 inch cone unit at 200Hz. Mid
range frequencies are handled by 6 
dome speakers in a vertical array and 
high frequencies are fed to a stack of 8 
planar units called EMIT's. These trans
ducers are similar to the old French 
"Orthophase"speakers which used a flat 
spiral voice coil bonded to a thin plastic 
diaphragm mounted between bar mag-

B.I. C. Venturi's new Formula 5 and Form
ula 7 loudspeaker systems set a new 
fashion in user controls. Placed under a 
piano style lid, they indicate and protect 
against speaker overload, compare 
operating power level with "normal'' for 
a given room volume, provide "Dynamic 
Tonal Balance" and provision for mid- 
range/treble level control.

TECA's "Esoteric" tape 
recorder/players put 
the emphasis on facili
ties and performance, 
even if it means paying 
a higher price, as noted 
in the text above. Illust
rated on the left is the 
TEAC "Esoteric" series 
PC-10, obviously 
intended for the 
enthusiast who wants a 
high quality portable.

nets.
Several other manufacturers were 

using similar units in their new models 
including Acoustique 3A, a French com
pany showing for the first time. Three of 
their systems use motional feedback 
(MFB) for the bass speakers and the 
associated amplifiers are housed in the 
enclosures. Instead of employing a 
pickup transducer or twin voice coils, the 
3A series use a bridge arrangement to 
separate the back EMF from the applied 
signal. At resonant frequencies, the

The ESS Heil "air motion transformer" 
loudspeaker is designed to cover the 
range 800Hz to 24kHz. Featuring a light
weight Teflon diaphragm, it has a 120- 
degree dispersion at 20kHz. Square wave 
rise time is quoted as 15 microseconds 
at 5000Hz. Magnet efficiency has been 
increased over earlier models. Next step 
is to produce a full-range model which 
would logically compete with full-range 
electrostatics.
speaker voice coil movement will be 
greater than the applied signal so an error 
voltage will be generated. One leg of the 
bridge is made equal to the characteris
tics of the loudspeaker in a blocked state 
and the resultant error voltage (or cur
rent) is used as servo feedback. A feature 
of the 3A demonstration was a six foot 
thermometer type array of neon power 
indicators to show the sceptical just how 
much power is needed to avoid peak 
clipping. When I looked in, a recording 
of "Aida" was playing at an average level 
of below 10 watts but peaks up to 200 
watts were quite frequent.

Two full range electrostatic speaker 
systems were being demonstrated out
side the Show. One was the Dayton 
Wright model which uses an inert gas to 
improve efficiency and the other was a 
newcomer—the Acoustat. This also has a 
built-in amplifier, a hybird transistor-tube 
unit directly coupled to the plates. The 
system stands 48 inches high, and is 28 
inches wide by 19 inches deep at the 
base. A feature of the Acoustat is the use 
of equalisation circuits to Compensate for 
wall reflections at 300 and 600Hz. I 
should mention that the unit is a dipole, 
i.e. radiation is "figure of eight". Overall 
sound was notable for clarity and the low 
end response was clean, with excellent 
definition.

B.I .C. used to import Wharfedale 
speakers but, for the past two years, they 
have made their own using the so-called 
Venturi reflex principle. This year they 
introduced two new models—the For
mula 5 and 7. Both use piezo-electric HF 
units mounted on T-slot horns but 
whereas the 5 has a 10-inch bass speaker,

(Continued page 17)
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Extracts from an address by 
Mr. E. Nakamichi, President 
Nakamichi Research Inc. at a recent 
Seminar in Sydney for Nakamichi 
dealers.

"TDK Super Avilyn Cassettes are 
recommended for use with all 
Nakamichi tape decks. Before leaving 
our factory, all Nakamichi equipment 
has bias voltages set for TDK SA to 
achieve optimum performance".

in

“The wear on recording heads is 
significantly reduced by using TDK 
Super A vilyn as compared with any 
Chromium Dioxide tape.

"Chromium Dioxide tape is not 
recommended for use with any 
Nakamichi tape decks." tape

technology

rf»-.«

From the report by Louis A. Challis 
& Associates Pty Ltd. Consulting 
Acoustical & Vibration Engineers, 
NATA laboratory.

"TDK Super Avilyn Tape looks like 
being one of the most important 
advances in tape formulations in the 
mid-seventies"

Ask for TDK SA Cassettes. Woolloomooloo 2011 358 2088

TDK SA
breakthrough

Super Avilyn’s performance exceeds that 
of Chromium Dioxide formulation which 
previously was the best choice for linear 
high frequency response and high-end 
S/N, but Cr02 suffered from reduced 
output in the middle and low frequencies 
(SA provides 1.5-2db more output than 
the best Cr02 in those ranges, equal 
output at high frequency).

SA also outperforms the ferric 
oxide tapes (regular or cobalt 
energized) which are unable to 
take full advantage of the noise 
reduction benefits of the Cr02 
equalization because their high 
end saturation characteristics are 
not compatible with this standard 
(they require 1EC 120ms, normal 
or high EQ).

The net result of SA's characterists and 
this EQ difference is a tape with an 
impressive 4-5db S/N gain over the 
latest top-ranked high output ferric 
oxide tapes and more than 10-12 db 
S/N gain over many so-called low noise 
ferric oxide tapes.

TDK
Australian Distributor
Convoy International Pty. Ltd.
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TV promotion for National/ Technics

Those who watched the Olympic Games programs on television—and 
who didn't—could scarcely have failed to notice the many adver
tisements for National appliances and for Technics hifi equipment. 
There's a story behind the advertisements which we happen to know 
about, because we featured in a couple of them!

by NEVILLE WILLIAMS

It is self-evident that some of the 
advertisements one sees on television 
have involved the producers in a tremen
dous amount of trouble. One can't get 
beautifully lit pictures of horses stream
ing across the countryside, without mak
ing it all happen at the right time, in the 
right place. And action pictures involving 
cars, boats and aeroplanes carry their 
own evidence of resource and dedica
tion on the part of the camera crews.

But studio shots would seem to be a 
different matter. A few dozen bits of gear 
arranged on the floor or what-have-you, 
a few props and lights, and some canned 
music. Someone comes on and says their 
piece, the camera pans over the equip
ment, and it's all over. Nothing to it!

That's the way it looks,on the screen, 
but out in front of the cameras it's a very 
different story. That 60-second "nothing 
to it" commercial may occupy most of 
the day for a big studio and upwards of

Production Manager Peter Willese (left) 
and Director Peter Cellier (right) discuss 
narration with TV personality Barry 
Freedman. In the foreground: the Tech
nics logo on a gold "Looks a million" 
disc.

twenty people. But more of that later.
The particular series of advertisements 

had their genesis back in March, this 
year, when Haco Distributing Agencies 
Pty Ltd, Australian agents for National 
and Technics products had the oppor
tunity of co-sponsoring coverage of the 
Montreal Olympic Games on Australian 
commercial television. It would cost a lot 
of money, involve a tremendous amount 
of preparation but - hopefully - win a 
lot of product support.

About that time, Haco Marketing 
Mainager Peter Lee was in Japan discuss
ing the possibility of boosting the for
tunes, in Australia, of "Technics", the 
brand name reserved by National/Mat- 
sushita for its top of the line high fidelity 
equipment. From being a market leader 
in Japan, Technics have had a much 
smaller proportion of the market in Aus
tralia, although enjoying a reputation for 
very high quality.

Cameraman David Gribble (right) takes 
one of a countless number of light read
ings prior to shooting the final scene. 
Black speaker boxes posed a special 
problem, as did reflections from shiny 
surfaces.

In planning a possible nation-wide TV 
campaign, Haco's Advertising Agency 
(Quinlan, Mitchell, Malanot & Stott) con
ducted a survey and found that, while the 
National brand name was very well 
known, "Technics" was familiar only to 
people within the industry and, of 
course, to those who were readers of hifi 
and technical journals. Clearly the 
awareness of the brand name had to be 
increased and what better way than to 
let it be seen as a connoisseur extension 
of the well known National/Matsushita 
range?

And that's where the focus of the plan
ned campaign settled: National radios, 
cassette players, etc, for the casual 
buyers; National appliances, white 
goods, record players and colour TV sets 
for home makers; Technics record and 
cassette players, amplifiers, tuners and 
loudspeakers for the hifi connoisseur.

And to boost the Technics quality 
image—gold-plated records and the 
slogan "Looks a million; Sounds a 
million".

What was needed was a television 
presentation that would be at the other 
end of the spectrum from teenagers and 
dancing girls; something that would 
communicate the solid technical reputa
tion of Technics hifi equipment to the 
viewing public. That was where we came 
in—the editors of various hifi and tech
nical journals.

I can't speak for the other editors but, 
faced with a request for cooperation, my 
own reaction was cautious: there could 
be no argument that Technics hifi equip
ment was of commendably high quality, 
and worthy of consideration by a con- 
noisseur/buyer. To offer a partisan 
recommendation would have been quite 
a different matter, but this was neither 
called for nor expected. Our role was 
purely to authenticate the name.

Facing the production of the actual 
series of National/Technics series of TV 
commercials, the Agency hired one of 
Artransa Park's big studios in Epping 
NSW, together with the services of Tele-

From the top of a step ladder, Advertising 
Manager Geoff Dawes takes a camera
man's view of the set. Geoff's problem: 
make sure that the production crew 
doesn't inadvertantly hide a product that 
he wants the audience to notice!
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UNDENIABLY

UNCOMPROMISED

STEREO & 
QUAD

We call it “2+4": a totally different concept in a phono cartridge that combines Shure’s traditional 
pre-eminence in stereo and state-of-the-art quad technology. It's the first such cartridge that 
doesn’t sacrifice stereo for quad capability!
For quad enthusiasts, both matrix and discrete, this M24H Cartridge represents the distillation of 
the most advanced quadriphonic technology — PLUS new Shure advancements, such as the 
lowest effective stylus mass (0.39 mg.) available in quadriphony, and a new hyperbolic stylus tip 
for improved groove contact.
Each of these dimensions in hi-fi performance would be a best seller in its own right, but with 
“2+4” synergism, the M24H will be the blockbuster the hi-fi enthusiast has been waiting for. 
The M24H does not compete with the V-15 Type III or M95 Cartridge. The M24H is for those who 
want excellent stereo and quad without having to change cartridges every time they change 
records.
FEW CARTRIDGES AVAILABLE TODAY CAN OFFER THIS COMBINATION OF STEREO 
SUPERIORITY AND QUAD CAPABILITY.

WIDE-RANGE DYNETIC® PHONOGRAPH CARTRIDGE
BRIEF SPECIFICATIONS

Frequency Response 20 to 50.000 Hz.
Trackability

400 Hz .........................................
1,000 Hz .........................................
5,000 Hz .........................................

10,000 Hz .........................................
' Peak recorded velocity.

20 cm/sec"
28 cm/sec*
47 cm/sec"
50 cm/sec "

Output Voltage 3.0 mV per channel (at 1,000 Hz, 5 cm/sec 
peak recorded velocity).
Channel Balance Within 2 dB
Channel Separation (minimum) 22 dB at 1 kHz.
Optimum Load Stereo and Four Channel Matrix: 20.000 to 
100,000 ohms resistance in parallel with 100 to 250 
picofarads total capacitance" per channel.
Discrete Four-Channel: 100,000 ohms resistance in parallel 
with 100 picofarads total capacitance" per channel.
‘ Total capacitance includes the capacitances of the tone arm wiring, phono 

cables, and the amplifier input circuit.
Tracking Force Optimum: VA grams.

(Measurements made using a Shure/SME Tone Arm.)

DISCRETE QUADRIPHONIC OPERATION
For optimum discrete quadriphonic performance, be sure to use 
low-capacitance cables (less than 100 pF). Adjust decoder or 
receiver separation, level and other controls as required.

STEREO OR FOUR-CHANNEL MATRIX
This Wide-Range Dynetic'» cartridge is compatible with all conven
tional stereo or four-channel matrix systems. Set function switch 
on amplifier as required.

a ® AUDIO ENGINEERS P/L
342 Kent Street 

SYDNEY 2000. N.S.W.

AUDIO ENGINEERS (Vic.) 
2A Hill Street 

THORNBURY 3071. Vic.

RON JONES PTY. LTD 
57 Castlemaine Street 

MILTON 4064. Qld.

ATHOL M. HILL P/L
1000 Hay Street 

PERTH 6000. W.A.

AE107/FP
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At left, a scene from one of the commercials-a merit award for the Technics direct- 
drive fully automatic turntable. Centre: "Thanks mate" to the Author from Haco 
Marketing Manager Peter Lee; in the background: Charles Mays of "Stereo Buyers 
Guide". At right, David Gribble checks the viewfinder of the dolly-mounted 35mm 
film camera; also in the picture Producer Peter Cellier of Teletape Productions.

tape Productions Ltd, of North Sydney. 
For one week, that set them back around 
$45,000.

Most of the National brand adver
tisements were made using video equip
ment from ATN-7, recording directly on 
video tape. They were planned accord
ingly, with no more than a minimum 
number of visual tricks, to slow up or 
complicate shooting.

The Technics commercials were a dif
ferent story, however, with narrator, 
group shots, rapid cuts to individual edi
tors, close-ups on individual pieces of 
equipment, all following in rapid succes
sion, many with lip sync and with music 
over. The video gear was stowed away 
and out came an Arrieflex 35mm film 
camera and a portable tape recorder 
with boom microphone.

Why film, in these days when such 
superb quality is available from video 
tape, and when there is no end to the 
tricks that can be pulled by electronic 
means?

Checking back with the Agency, we 
found that they were very wary about the 
interaction which can occur between the 
scanning lines of a television image and 
the sharp near-horizontal lines of hifi 
equipment in close-up. Where attention 
is to be focused on the product, prob
lems can be minimised by using a film 
master and transferring to video tape 
only for distribution.

When we arrived at the studio early on 
a Thursday morning in mid June, it was 
to find a large array of Technics hifi 
equipment set out on the white tiled 
floor and against the huge white 
backdrop which covers one entire wall 
of the largest Artransa Park studio. It had 
all been set up during the previous even
ing and, with a fair amount of lighting 
already in position, things seemed almost 
ready to go—to the unpracticed eye!

But, for the first couple of hours, the 
main set was neglected while the 
producer and crew concentrated on get
ting into the can a narration sequence by

television personality Barry Freedman.
A couple of hours for a few sen

tences?
For something that happens only once, 

live on camera, there is room for a good 
deal of spontaneity and even a fluff or 
two. Everyone is human.

For something that is to be recorded 
and replayed any number of times, a 
production fault becomes progressively 
magnified. So every aspect of Barry 
Freedman's segment was under test and 
re-examination: make-up, walk-on, pos
ture, expression, intonation, gestures, 
timing against the stop-watch and so on. 
Heaven knows how much 35mm colour 
film rolled through the camera until the 
producer was satisfied that he had just 
the take he wanted, plus at least one 
spare, in case of emergency.

Only then did attention revert to the

FOR MS: NEW 
SITUATION
Pictured below are the 
bright new headquart
ers of MS Components 
(Electronics) Pty Ltd at 
164-166 Redfern Street, 
Redfern, NSW 2016. As 
their name implies MS 
Components stock a 
comprehensive range of 
electronics components 
and test equipment. As 
well, their new display 
of hifi equipment high
lights their efforts in this 
market. Do-it-yourself 
hifi enthusiasts will be 
pleased with the special 
emphasis on high qual
ity loudspeaker kits 
which include precut 
timber and all necessary 
hardware.
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3 moves into Cassette Hi Fi from $270
Move in with the Sony Cassette Recorder TC135SD for $270. For greater 

sophistication choose the TC136SD or the TC138SD. Both under $500.
They all exceed Sony’s own tough criteria for true Hi-Fi.
Check the specifications. There’s one that meets your needs, suits your 

budget.
Whichever your choice you have the quiet satisfaction of knowing that it’s 

backed by Sony craftmanship, Sony care, Sony warranty.
Nobody else can say the same.

TC135SD $270*
Frequency response: 30Hz-15kHz 
with Sony Fe-Cr, Cr02. Signal to 
noise: 59dB at 1kHz with Dolby on.
Wow & flutter: 0.1%

Line/microphone selector 
Auto shut-off.
Ferrite & Ferrite head.
Tape selector for all tapes. 
Dolby noise reduction system.

TC136SD $320*
Frequency response: 30Hz-16kHz 
with Sony Fe-Cr, Cr02. Signal to 
noise: 59dB at 1kHz with Dolby on. 
Wow & flutter: less than 0.1%

Line/microphone mixing 
Mechanical auto-stop 
FM pilot signal filter 
Ferrite & Ferrite head 
Tape selector for all tapes 
Dolby noise reduction system

TC138SD $420*
Frequency response: 20Hz-17kHz 
with Sony Fe-Cr, Cr02. Signal to 
noise: 64dB at 1kHz with Dolby on. 
Wow & flutter: 0.07%

Line out level control 
FM pilot signal filter 
Memory counter 
Direct coupling system 
Line/microphone mixing 
Peak level indicator 
Ferrite & Ferrite head 
Dolby noise reduction system

* recommended retail

SONY
Hear the difference research makes

k . . Sydn^ 20221' Canberra 95 2100, Melbourne 874 8222, Brisbane 44 7504Adelaide 2683444, Perth 81 3422, Newcastle 61 4991, Wollongong 84 8022, Launceston 2 5322, Townsville 71 4105 GAC.S.7649
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HIFI NEWS—continued Kiiki&r:'-» Stereo System

main set and it was the cameraman's turn 
to scrutinise critically what the Haco staff 
had so laboriously set up during the 
previous evening. Seen through the 
camera viewfinder, equipment had to be 
moved about to distribute the shapes 
better and occupy blank areas. Then the 
various people were placed in position 
and further adjustments made to make 
best use of the field of view.

Meanwhile the lighting crew were up 
in the gantry arranging general lighting, 
and setting up spots at floor level. In fact, 
lighting of the general set was only part 
of their job. In later shooting, when the 
camera had to move in on a particular 
piece of equipment, lighting had to be 
modified time and again to optimise the 
close-up shots. Having been involved in 
any number of ordinary still picture
taking sessions, I gained the impression 
that the TV commercial lighting crew 
started where most of us leave off!

It was well after lunch by the time most 
of the editors got to do their thing and, 
once again, there were multiple takes 
before the producer, cameraman and 
sound recordist were satisfied that they 
had captured what they wanted. Every 
take had to be done against the stop 
watch to ensure that they could, in fact, 
be assembled into a complete film 
precisely 60 seconds long.

Methodically, they went through their 
production schedule, ticking off each 
individual segment that needed to be 
shot to make up the original film. About 
7.00 o'clock in the evening, the job was 
done and we headed off home, leaving 

CONSUMER ELECTRONICS SHOW—cont.
the 7 has a 12-inch model as well as an 
8-inch upper-bass driver. Both systems 
feature amplifier clipping indicators 
which glow red when this type of distor
tion occurs. (Fine for people with "cloth 
ears".) There is an adjustable control for 
sensing and the speakers themselves are 
protected by circuit-breakers which also 
operate indicator lights. Both models 
also incorporate "dynamic tonal balance 
compensation" which translated means 
that a thermal device operates to lift bass 
at low listening levels.

B.E.S. Geostatics (Bertagni) released a 
range of flat speaker systems at last year's 
Show. All use expanded polystyrene 
diaphragms clamped at the edges so 
they vibrate instead of moving like a pis
ton. This year, several new models were 
introduced, some using piezo-electric 
transducers for the high frequencies. 
Incidentally, high frequency drivers are 
mounted at one of the corners with the 
main driver in an off-centre position.

Phase distortion is a controversial topic 
in audio circles just now, with experts 
about evenly divided as to whether it can 

the Haco staff to move all the equipment 
out and get ready for the next day's 
shooting—endless cartons of National 
whitegoods.

A whole day had been used up to get 
the raw material for just two 60-second 
commercials!

But, of course, there were many hours 
of work ahead for those concerned to 
process and sort out the film and sound 
takes, select the most likely ones and 
assemble them roughly in the right 
order.

What they were working towards was 
a pair of films of matched length, one 
containing scenes 1, 3, 5, etc, inter
spersed with blank stock, the other con
taining scenes 2,4, 6, etc. Matching them 
would be sound tracks containing 
speech and background music. The final 
operation would be to run the sources 
synchronously, translating and merging 
their outputs on to video tape using elec
tronic fade, overlap or cut, as desired, 
plus any necessary photographic com
pensation.

And that's the way you would finally 
have seen the commercials on air. As we 
said earlier, there's nothing to it- 
provided one has access to a script 
writer, a studio plus equipment, a 
production crew, people to manhandle 
a van full of equipment, a processing lab 
and a few thousand dollars to pay for it 
all.

Oh, and one other thing: if you want 
to ensure saturation coverage on nation
wide television, you'll also need about 
$300,000 extra!

be heard or not. Proponents argue that 
speaker units in systems using crossovers 
should not be mounted in the same 
plane to ensure a coherent waveform 
and they back up their claim with 
oscillograms of square waves and so on. 
But others say that room reflections and 
the program material itself changes 
phase relationships and that the most 
stringent tests fail to show significant dif
ferences when multiple units are 
physically moved for "correct phasing".

Be that as it may, at least one English 
manufacturer, B & W, take the trouble to 
mount the speakers in a stepped 
arrangement in their systems. Model 
DM-6, a three-way system was being 
demonstrated and, not far away, an 
American contender, Sonic Energy, had 
a similar-looking system which was 
called "Time Aligned". However, the 
three units in the DM-6 were stepped but 
the SE had the midrange and treble units 
in the same plane with only the bass 
driver out in front. This kind of construc
tion certainly poses problems for the 
industrial designer and the rather awk-

■■

For the connoisseur who aspires to 
something approaching the ultimate in 
cassette record/replay, this rack
mounted Nakamichi equipment should 
have a strong appeal. At the top, the 
highly rated model 600 front-loading cas
sette deck. At the bottom, the new 100W 
per channel power amplifier, mentioned 
earlier. In between, the new 610 control 
preamplifier, with a variety of input, out
put and mixing circuitry—and no tone 
controls, by deliberate choice.

ward shape takes some getting used to!
ESS added some new models to their 

range of systems using the Heil "air 
motion transformer" principle and Dr. 
Heil told me that magnet efficiency had 
been improved and the latest models 
used Teflon diaphragms. A full range 
model is still in the experimental stage 
but headphones using Heil units have 
been on the market for nearly a year. 
Sound quality is clean with the kind of 
transparency associated with electro
static units.

But the system I found the most 
intriguing was the Stereopillow shown by 
the Yeaple corporation. It is made of 
polystyrene foam in which two four-inch 
cone speakers are embedded. As the 
cones are quite close to the listener's 
ears, the small baffles are quite adequate 
and a passive equalizer lifts bass and 
treble. Overall sound was excellent but 
after a day at the Show I appreciated a 
pillow—without the music! ©
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Kenwood amplifiers. For people 
who care about “clean” power.

When you select an amplifier, you're selecting 
the heart of your audio system. .And there’s no 
more reason than that to pick a Kenwood.
You see. Kenwood has earned its fine reputa
tion by building integrated amps that deliver 
"clean" power. In other words, low total har
monic distortion over a wide band. The result 
is superb levels of clarity that let you really 
enjoy the music.
Xo matter which model you ch<x>se. you'll be 
getting an amp that features the best in tech
nology. performance and styling in its class.
KA-3500. With ample power reserves of 40 
watts RMS per channel (8X2) 20—20.000Hz, 
and a THD of 0.1%, this model is truly out

standing. Convenient features include inter-, 
tape dubbing, loudness control and precise, 
flexible controls.
KA-5500. Tremendous value. A low-distortion 
amplifier with ICL, (Input Capacitorless) low- 
noise FETs and large power meters for pro
fessional quality sound reproduction. Delivers 
55 watts RMS per channel (8n) with less than 
0.1% THD throughout 20-20.000Hz.
KA-7300. Two completely independent power 
supplies dramatically reduce dynamic cross
talk. Delivers a marvelously heightened and 
clear stereo spread. ICL equalizer circuit. 65 
watts RMS per channel (8X2) from.20 —20.000 
Hz, with less than 0.1% THD throughout the 

audio spectrum.
KA-8300. Kenwood's giant. 80 watts RMS per 
channel (8X2) throughout 20 —20,000Hz and 
a whole host of distortion-reducing features 
for purity in sound, including a unique pure 
complementary Darlington Power Block with 
ASO protection circuitry. Direct reading accu
rate Power Meter. A true professional.

r^e wund approach to quality

^KENWOOD
T TRIO KENWOOD CORPORATION

6-17. 3-chome. Aobadai. Megun»-ku. Tokyo. Japan

APOLLO HI-FI CENTRE
283 Victoria Road, Marrickville Telephone: 560 9019
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HIFI REVIEWS

Pioneer CS-T5 Loudspeaker has 
carbon fibre woofer
Pioneer Electronics Australia Pty Ltd have recently released several 
loudspeaker systems, including the CS-T3 system reviewed here. The 
CS-T3 is a three-way bass reflex system employing a 25cm woofer with 
a carbon fibre cone.

midrange controls set to "flat" there was 
a tendency to emphasise surface noise 
on records. A better setting is "minus 3" 
on both controls, which also results in a 
more "relaxed" sound particularly on 
classical music.

A most noticeable feature of the 
Pioneer CS-T3 is the transparent grille 
cloth which allows the loudspeakers to 
be seen under normal room lighting. This 
is fine for people who like to admire an 
impressive array of loudspeakers but 
could otherwise be a mixed blessing if 
you feel that loudspeaker systems should 
be as unobtrusive as possible.

And no doubt the CS-T3 is an impres
sive system to look at, as are most 
loudspeakers of Japanese origin. The 
well-built cabinet is finely finished in a 
synthetic wood-grain laminate which is 
difficult to distinguish from timber 
veneer, but has the advantage of a more 
robust surface. The clip-on grille cloth 
frame is easily removable to put the 
loudspeakers on full show.

The rugged looking woofer is a 
nominal 25cm unit with massive cast 
frame, foam roll surround and a heavily 
ribbed cone. Pioneer describe it as a 
"carbon fibre" cone but we assume that 
this means it is a conventional paper 
cone with carbon fibres added to 
improve rigidity.

While on a smaller scale, both the 
tweeter and midrange are equally well 
finished and fitting mates to the woofer. 
A small panel accommodates two level 
controls for the tweeter and midrange. 
These are calibrated for about half their 
rotation, presumably in decibels.

Crossover frequencies are 1kHz and 
5kHz. Input power rating is quoted at 60 
watts. Again, this would normally be 
interpreted to mean that the unit could 
handle the full output of a 60 watt 
amplifier on music signals.

It appears that Pioneer is still using the 
traditional approach in its loudspeaker 
design in that the largest possible woofer 
is installed in the cabinet. More recent 
design trends have been to design this 
size of bass reflex cabinet around a 
smaller woofer, as a larger woofer entails 
some awkward compromises. One of 
these is the relatively small diameter 
tuning port, which is so long that it is bent 
to avoid interference effects with the rear 
wall of the cabinet. The small port 
diameter (relative to the woofer) can be 
a source of distortion due to the high air 

velocities produced. This is generally 
manifested as "frequency doubling" at 
low frequencies.

The impedance curve of the system is 
characteristic of bass reflex systems of 
traditional design in that it has two peaks 
of roughly equal amplitude, at 12Hz and 
60Hz. There is also a substantial dip at 
1 kHz to almost 4 ohms, which may cause 
problems with some amplifiers critical in 
terms of minimum load impedance.

Note the transparent grille cloth, which shows off the drivers in the CS-T5.

Efficiency of the system was above 
average and it could be effectively paired 
with amplifiers of 10 watts rating or more. 
Frequency response is typical of many 
Japanese loudspeakers, with a fairly 
prominent middle register and a lumpy 
bass characteristic. The system seems 
very bright, particularly on pop music. 
We found that with the tweeter and

Power handling seems well in line with 
Pioneer's rating, although excessive bass 
boost should be avoided at high power 
levels because of the likelihood of 
"doubling". This renders the sound 
quality unnaturally boomy.

Overall, the Pioneer CS-T5 is a system 
which will have considerable appeal to 
rock music fans, especially with its 
"presence" effect enhancing vocals. 
Classical music listeners should assess it 

carefully to determine whether it meets 
their requirements. Recommended retail 
price is $189 each.

Further information and demonstra
tion can be obtained from high fidelity 
retailers or Pioneer Electronics Australia 
Pty Ltd, 178 Braeside Road, Victoria, 3195 
or interstate offices. (L.D.S.)
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HIFI REVIEWS

Sony TC-204SD 
stereo cassette deck
Front-loading cassette decks are now very popular because they are 
more suited to shelf-mounting then top-loading types. Here we review 
one of Sony's latest models, the TC-204SD which has two heads and 
comprehensive control facilities.

One of the practical advantages of a 
front-loading cassette deck is that it does 
not have a horizontal control panel to 
accumulate dust—and it is a tedious task 
to clean the dust from a crowded panel. 
Any dust which accumulates on the bare 
top cover of this deck can be easily 
wiped off.

Another advantage which is often cited 
by hifi dealers is that front-loading decks 
can be stacked on top of other equip
ment. Not so. In spite of the fact that 
some decks, including that under review, 
have an all-enclosing steel chassis and 
cover, they are subject to hum induction 
from the transformers in other equip
ment. This fact may be unnoticed in a 
noisy setting (such as the showroom) but 
will cause hum problems in quiet domes
tic surroundings.

Apart from hum induction, there are 
two more pressing reasons for not stack
ing cassette decks on top of other equip
ment, particularly amplifiers. First, the 
cassette deck is likely to restrict ventila
tion of the amplifier. Second, the 

switch-on surge in the amplifier's power 
transformer may cause partial magnet
ization of the record/replay head.

It is wise practice to keep high power 
amplifiers as far away as is practicable 
from a cassette deck, to minimise the 
above problems.

Overall dimensions of the Sony 
TC-204SD are 430 x 160 x 325mm (W x 
H x D) including knobs, feet and rear 
projections. Mass is 8kg. Finish on the 
front panel is "scratch-grain" aluminium 
while the timber wrap-around cover is in 
walnut veneer.

Cassette loading is easy. It just drops 
into a channel in the cassette compart
ment lid. The lid is then pushed home. 
Since the cassette is held vertically 
behind a large window in the lid, it can 
be seen easily. There is a light behind the 
cassette so progress of the tape can be 
clearly seen.

Pushing the eject lever flips the lid out 
but the cassette is held in its channel, so 
there is no way it can fall out.

These are all important points to look 
for when buying a cassette deck. Any 
shortcomings can be very irritating after 
the initial pride of ownership has worn 
off.

Transport control levers are firm and 
positive in action without being too 
heavy. An automatic stop system is incor
porated. The only feature lacking in the 
transport mechanism is a "Memory 
rewind" facility, but this is no great 
hardship.

Microphone and line mixing facilities 
are provided via concentric knobs for 
both channels. The meters are adequate 
with a reasonably accurate calibrated 
range from -20 to + 3VU. A peak 
overload led indicator monitors the sig
nal in both channels while recording, and 
lights when the level exceeds +4VU.

The other worthwhile aid to recording 
is Sony's most effective limiter. Best 
recording results are obtained by setting 
the recording levels so that the overload 
indicator flickers intermittently during 
loud passages—then switching in the 
limiter. The limiter only acts upon signals 
in excess of OVU, and causes little distor
tion.

Dolby noise reduction is included as 
a standard feature. There is also a Dolby 
filter for recording FM broadcasts. This 
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rolls off the response above 15kHz, so 
that 19kHz pilot signals do not interfere 
with the Dolby circuits. The filter can be 
switched out for Dolby recordings from 
other sources.

6.5 mm jack sockets are provided for 
two low impedance microphones, a 
stereo line plug and stereo headphones. 
Signal level from the headphone socket 
is not affected by the line output con
trol.

The interior layout of the TC-204SD is 
a surprising contrast with most other cas
sette decks. Its large and commodious 
chassis is a marvel of accessibility by 
comparison with other machines. For 
example, the whole transport mech
anism can be removed without having to 
disconnect and remove umpteen PC 
boards. The compact transport mech
anism has a number of interesting fea
tures. Of great interest to the serviceman 
is the fact that the belts, with the excep
tion of that for the revolution counter, 
can be easily changed. The motor is a DC 
type with a transistor drive circuit which 
appears to regulate the speed by moni
toring the motor back-EMF.

We were interested to note that the 
automatic stop feature is entirely 
mechanical in operation. It is a worm
gear driven mechanism which is latched 
when the take-up spool (referred to for
ward tape direction) is stopped. This sys
tem seems preferable to electromech
anical systems which employ a solenoid 
to disengage the tape transport.

Most of the circuitry of the deck is 
accommodated on one large PC board 
which is mounted upside down in the 
chassis. A worthwhile improvement in 
accessibility to this board could be 
provided by an access panel in the 
underside of the chassis. Even so, it is 
relatively straightforward to detach the 
PCB if a component repair is ever neces
sary.

As with all Sony mains-operated 
equipment, the three-core mains flex and 
moulded plug are detachable. No prob
lems were experienced with "earth 
loops", which is as it should be. Nor were 
there any problems with RF break
through.

The cassette compartment lid is easily 
removable but, even so, access to the 
heads for cleaning is not easy. The most 
convenient method for head cleaning 
would be to use a head-cleaning cas
sette. We wonder why the manufacturers 
do not bother to suggest this method, 
rather than the alternative procedure 
with cotton buds and denatured 
alcohol.

The comprehensive instruction man
ual is written in four languages and it is 
a most useful aid to obtaining best per
formance from the machine. Included 
are notes on maintenance, troubleshoot
ing and the specifications.

Frequency response specifications are 
quoted specifically for Sony's ferri
chrome tape and for chromium dioxide 
tape. The specification for "regular tape" 
was a little vague. We chose to test with 

Sony Ferrichome and BASF Chromium 
dioxide. The machine could be expected 
to give optimum performance with the 
former tape.

With Dolby noise reduction disabled 
the frequency response at -20VU was 
within plus or minus 3dB from 20Hz to 
16kHz using Sony ferri-chrome. This is 
actually a little better than the manufactu
rer's specification. With Dolby noise 
reduction in use (but the Dolby filter out 
of circuit) the response was not quite as 
smooth or as extended. It is significant 
that Sony do not quote a spec for fre
quency response when Dolby is em
ployed.

Results with BASF Cr02 tape were 
within a whisker of the previous tape 
although again there was the typical 
slight deterioration when Dolby was 
employed. So as far as frequency re
sponse is concerned (with these tapes) 
the TC-204SD must be listed as one of 
the better performers. To put it another 
way, very few cassette decks will better 
it.

Separation between channels was 
adequate, though not spectacular, at an 
even 30dB over the range from 100Hz to 
6kHz. Total harmonic distortion at OVU 
and 1kHz was approximately 2% which 
rose to approximately 2.5% at +3VU. 
These measurements are difficult to 
make really precise since speed fluctua
tions prevent a perfect "null" being 
achieved on a distortion meter.

Wow and flutter is quoted at 0.2% DIN 
or 0.09% RMS. We found the wow and 
flutter dependent on the particular cas
sette used, but were able to record a best 
measurement of 0.2% DIN.

Signal-to-noise ratio with Sony fer
richrome tape and Dolby noise reduc
tion was 49dB unweighted. Without 
Dolby, the figure was 46dB unweighted. 
Similar results were obtained with BASF 
chromium dioxide tape. While these 
figures are not remarkable the deck was 
adequately quiet in use, provided it was 
not sited next to an amplifier with a large 
transformer.

Rewind time for a C-60 cassette 
averaged around 85 seconds.

As can be expected from the test 
results, the performance on music re
cordings was very good. With Dolby re
cordings we were able to obtain results 
which were often virtually indistinguish
able from high quality discs. Previously, 
we have only been able to obtain this sort 
of performance from relatively more 
expensive decks.

Overall, we must rate the Sony 
TC-204SD as a very good performer. At 
the recommended retail price of $330 it 
is a good buy. Accessories included in 
the price are the instruction manual, 
patch cords, head cleaning tips and a 
blank ferri-chrome cassette.

Further information can be obtained 
from high fidelity retailers or from the 
Australian distributors for Sony equip
ment, Sony Kemtron Pty Ltd, 453 Kent 
Street, Sydney, NSW 2000. (L.D.S.) a
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Nuclear power is relatively safe says OECD report
The Nuclear Energy Agency of OECD 

has just published an assessment, 
prepared by Sir Edward E. Pochin, MD, 
FRCP, of the total doses of ionising radia
tion which a population may expect to 
receive from all sources, natural and 
artificial, under various conditions and 
notably conditions resulting from the 
production of nuclear power.

In most industrialised countries, elec
tricity consumption from all sources is 
currently of the order of 1kW per head 
of population. Dr Pochin based his 
estimates of the effects of nuclear power 
on the assumption of this entire amount 
being produced in fission reactors rather 
than, as at present, nine-tenths of it being 
produced by sources other than 
nuclear.

This assumption leads to the conclu
sion that normal exposure always 
received by the population from natural 
sources (of radiation) would be in
creased by an average of about 6 per 

cent. "This compares", continues the 
report "with average increases in the 
region of 35 per cent from radiological 
procedures, 6 per cent to the present 
generation from the fallout from nuclear 
tests, and about 0.06 per cent from other 
artificial sources".

A detailed estimate is made of the pos
sible health and genetic effects of this 
additional exposure to radiation. It is 
concluded that there would be "a risk 
per year per million of population of 
about 1 fatal induced malignancy, about 
the same number of malignancies fully 
treatable by operation, and, after many 
generations about the same number of 
inherited defects of greater or less 
severity, per year".

The report also examines (though in 
less detail) the equivalent risks related to 
supplying the same amount of electricity 
(1kW per head) from other sources, not
ably coal, oil and natural gas. The hazards 
appear to be considerably greater in the 

case of coal, somewhat greater for oil 
and possibly somewhat less for natural 
gas.

The report does not draw any 
conclusions as to the desirability or 
otherwise of nuclear as compared to 
other forms of power. It does however 
stress that all forms of power production 
carry measurable risks which must be 
weighed against the benefits resulting 
from the power being available.

Note: Sir Edward Pochin, a former 
Director of the British Medical Research 
Council's Department of Clinical 
Research, was Chairman of the Interna
tional Commission on Radiological Pro
tection (ICRP) from 1962 to 1969. In 1956 
he was UK representative on the United 
Nations Scientific Committee on the 
Effects of Atomic Radiation (UNSCEAR). 
He is currently a member of the British 
National Radiological Protection Board 
(NRPB).

New H-P calculator has non-volatile memory
The first Hewlett-Packard programm

able scientific pocket calculator with a 
memory that retains stored information 
even while the calculator is turned off 
was introduced recently by the com
pany.

The new HP-25C is identical to the 
HP-25 keystroke programmable scien
tific pocket calculator introduced by HP 
last year, with the addition of the con
tinuous memory. Both calculators are 
designed to provide simplified, yet 
comprehensive programming capability 
for engineers, scientists, students, tech
nicians and others who handle repetitive 
calculations.

Continuous memory enables a user to 
save time and extend battery life by 
reducing the number of times informa
tion or program steps have to be keyed 
in to the calculator. For instance, often- 
used conversion constants can be 
recalled minutes, days or weeks later at 
the touch of a key.

Programs that are used over and over 
again can also be stored, so that they 
don't have to be re-entered every time 
they are needed. Any stored information 
can, of course, be cleared or changed at 
will.

The new calculator has 49 steps of 
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program memory, coupled with merged 
keycodes that conserve steps to effec
tively expand memory capacity. It also 
has eight addressable memories, with full 
register arithmetic. In addition, the 
HP-25C has full editing capability, per
forms direct branches and has the ability 
to make any of eight conditional tests 
within a program.

New gas improves inte
grated circuit reliability

A special gas developed and supplied 
by Linde Gas Pty Ltd is being used to 
further improve the reliability of integra
ted circuits.

Linde Gas is the Australian subsidiary 
of Linde AG, the West German-based 
diversified industrial group and one of 
the largest industrial gas companies in 
the world.

The various elements in an integrated 
circuit are normally inter-connected by 
aluminium. But aluminium has been 
shown to be subject to corrosion 
problems, and for equipment where a 
very high standard of reliability is 
required the practice has evolved of 
using a tri-layer of the three noble 
metals—titanium, platinum and gold- 
instead of aluminium.

The tri-layer process gives a very stable 
system, not liable to corrosion, and is 
used in high reliability integrated circuits 
now being manufactured by AWA 
Microelectronics.

The entire process, originally 
developed for military components, will 
be applied to other integrated circuits 
manufactured by AWA Microelectronics, 
including those used in cardiac 
pacemakers.



Viewdata pilot trial- 
business interest grows

More than seventy organisations- 
ranging from British Rail to the Financial 
Times—are now arranging to take part in 
the pilot trial of Viewdata, the Post 
Office's system for presenting tele
phoned information on television sets. 
And the number of interested organisa
tions continues to grow.

Viewdata is a revolutionary com
munications concept making use of the 
ordinary telephone lines and a modified 
television receiver. A pushbutton control 
unit, which will eventually be provided 
with the receiver, enables the user to call 
up information over the telephone and 
display it in words or diagram form on 
the TV screen.

The system will make available a huge 
store of information on subjects of 
interest and value to all members of the 
public. This wealth of information will 
range from up-to-the-minute news to 
household hints, and also includes such 
subjects as sport, leisure activities, jobs, 
careers, motoring, travel, holidays, 
education, money, business services, 
share prices and facts and figures.

The pilot trial of Viewdata, which 
started at the beginning of the year, is the 
first step towards a public service which 
could start within three years. Taking part 
with the Post Office in the pilot trial are 
television receiver manufacturers and a 
wide range of organisations providing 
information.

At last—an IC chip 
for domestic appliances

A tiny chip of silicon a few millimetres 
square was the star exhibit—in the sense 
of being the one major technical 
advancement—at the International Home 
Electronics and Domestic Appliances 
Exhibition (HEDA) at the National Exhibi
tion Centre, Birmingham, last May.

The chip, a large-scale integrated cir
cuit which can perform 5000 separate 
functions, was introduced by Servis 
Domestic Appliances as the compact 
electronic controller of its new 7- 
program push-button Selectronic wash
ing machine. It replaces the present 
complex electro-mechanical switching 
used worldwide which is said to be the 
biggest single cause of machine break
downs.

However, the chip has a greater sig
nificance, which brought it a lot of atten
tion from overseas visitors. As Servis 
point out, the unit could be used to run 
all the equipment in a home, from central 
heating and air conditioning to cooker 
and toaster. The device is expected to 
give Britain a world lead and Servis is 
prepared to discuss licensing arrange
ments with overseas manufacturers.

The address of the company is Kings 
Hill, Wednesbury, West Midlands, 
England.

Lowering the boom on colour TV prices
A new booklet being distributed by the 

Electronic Importers' Association 
graphically illustrates the price benefits 
to consumers of international competi
tion amongst household electronic 
goods.

The booklet lists a number of imported 
items that have actually fallen in price 
during the last year. These include: 
colour TV receivers down 15%; b&w TV 
receivers down 25%; transistor radios 
down 30%; cassette recorders down 25%; 
and radio-cassette recorders down 25%. 
According to the publication, "Australia 
is the only country where the retail price 
of world famous brands of colour TV 
receivers has actually fallen right from the 
introduction of colour transmission".

The Association also claims to have 
played an important role in "preventing 
shortages of colour sets in the early days 
of transmission". The booklet goes on to

Pocket calculator has 
liquid crystal display

Toshiba-EMI (Australia) Pty Ltd is now 
marketing a compact but very versatile 
pocket calculator, the LC-810, which is 
designed to give more than 1200 hours 
continuous operation under full load 
conditions.

Powered by two tiny silver oxide dry 
batteries (similar to those used in 
automatic cameras), the new calculator 
fits cpmfortably into a shirt pocket, 
weighs only 90 grams (approx. 3 ozs) and 
has a thickness of only 9.5mm

The LC-810 utilises an 8-digit black 
liquid crystal display and, in addition to 
the standard 10-key numeral system, fea
tures a fully addressable memory system, 
a fully floating decimal point, a sign 
change key and a percentage key.

New satellite will handle 
14,400 telephone links

Shown at right, an engineering replica 
of the Orbital Test Satellite (OTS) 
spacecraft, capable of handling 14,400 
simultaneous telephone links, undergoes 
tests in the anechoic chamber of its 
prime contractor in southern England.

The tests were designed to measure 
the propogation characteristics of the 
equipment in a simulated space environ
ment by blocking off ground level elec
trical interference and signals reflected 
from nearby buildings or other obsta
cles.

OTS will provide facilities for a sig
nificant portion of inter-European tele
phone, telegraph and telex traffic in the 
1980s while satisfying the requirements 
of the European Broadcasting Union for 
television relay.

Scheduled for launch into geosta- 

say that to the end of October, 1975 
"Australian manufacturers produced 
380,000 colour sets whereas Australians 
actually purchased 750,000 sets. So if 
there had been no imports there would 
have been an acute shortage, and every
one knows what would have happened 
to prices".

However, a media release accom
panying the booklet sounds a word of 
caution on reports predicting further 
price reductions. The release points out 
that as well as not being exempt from 
local cost-induced price increases, costs 
for imported electronic goods can also 
be directly affected by the continuing 
erosion of the Australian dollar against 
the US dollar and the Japanese yen. As 
well, recent improvements in the US and 
Japanese economies are likely to lead to 
strain on the supply of components, 
which will add to the pressure on costs.

tionary orbit in 1977, OTS is being 
developed for the European Space 
Research Organisation (ESRO) with the 
primary aim of developing a space com
munications system in an adaptable 
modular form.
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OSCILLOSCOPE 
model

DC-20MHz 
Dual trace 
Model 539C

DC-6MHz
Single beam
Model 504

DC-WOMHz 
Dual trace 
Model 540 These are the latest portable 

oscilloscopes to carry the B WD emblem. 
Bred from over 20 years experience, 
they sell throughout the world, 
against the best the world 
can produce.
This ad. cannot do them justice. 
Get the data sheets.

OSCILLOSCOPE MODEL

OSCILLOSCOPE MODEL
.... <------'504

FP376

BWD
ELECTRONICS 

PTY LTD.
VIC.: Miles Street, Mulgrave, 3170.

Telephone 561 2888.
N.S.W.: 182-186 Blues Point Road, North Sydney, 2060.

Telephone 929 7452.

QLD.:

S.A.:

W.A.:

TAS.:

Warburton Franki (Brisbane) Pty. Ltd., 
13 Chester St., Fortitude Valley, 4006. 
Telephone 52 7255.
A.J. Ferguson (Adelaide) Pty. Ltd., 
44 Prospect Road, Prospect, 5082. 
Telephone 269 1244.
Cairns Instrument Services,
32 Wickham Street, East Perth, 6000.
Telephone 25 3144.
Associated Agencies Pty. Ltd., 
25 Barrack Street, Hobart, 7000. 
Telephone 23 1843.
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NEWS HIGHLIGHTS

New lightstick is heatless, needs no batteries
A remarkable new heatless lightstick, 

developed in America, is now available 
in Australia.

The lightstick is unique in that it 
operates by chemicals and not by bat
teries or electricity. It is only 14 cms long, 
the thickness of a finger, is absolutely 
cold when in use, weighs less than 20 
grams, and will even work under water.

The discovery and application of the 
cold light was made by the giant 
American company Cyanamid. The light- 
sticks, called Cyalume, are being 
imported by GEC-AEI Australia Pty Limi
ted.

The apparently magic tube relies on 
chemiluminescence—the conversion of 
chemical energy directly to light without 
electrical input or wasteful heat output. 

Light is created when two liquids inside 
the tube are mixed after bending the 
tube slightly to break an inner con
tainer.

The lightstick and its contents are per
fectly safe. The tube is almost impossible 
to break and even if it does, the liquids 
inside are non-toxic and therefore vir
tually harmless, although it can stain 
material if not washed out.

When operating, the lightstick can 
shed light equal to, if not better than, a 
candle for up to four hours. Importantly, 
as a safety marker it glows for ten hours. 
The chemicals are then inactive after this 
time and cannot be re-charged.

The non-ignition qualities of the sys
tem make it ideal for situations where gas 
or fumes are present. The lightstick can

even operate safely in a petrol tank.
For motorists the lightsticks can fit into 

a glove box and are ideal for all emer
gency situations; for example, as a light 
when doing roadside repairs, changing 
tyres, and especially when checking fuel 
lines and carburettors. The lightsticks are 
also ideal for boating enthusiasts, camp
ers, fishermen, and bushwalkers.

Diver transport vehicle for underwater work
The Aquabatic—an underwater diver 

transport vehicle similar in shape to a 
toboggan—has been designed to carry 
divers and their equipment to the sea 
bed and back.

The machine is propelled by an elec
tric motor powered by two or four bat
teries with a duration underwater of up 
to 214 hours. A special safety cut-out has 
been installed on the motor which is 
operated by a magnetic switch, activated 
by a small magnet attached to a cord 
round the diver's neck. In the event of 
the diver being separated from the 
machine the motor will automatically 
stop and prevent a riderless vehicle run
ning out of control.

Modular approach to communal antenna systems
A large number of households in 

Europe rely on a communal antenna sys
tem for their TV and radio reception. 
These antennas are nowadays often 
installed as part of the basic fixtures of 
new housing estates and can serve whole 
communities comprising several thou
sand residents.

But communal antennas are also suit
able for smaller houses, built to accom
modate one family or several house
holds, in which there are a number of TV 
outlets. At this year's Broadcasting 
Exhibition in Berlin, Siemens presented a 
new system specially designed for the 
smaller antenna serving up to 30 outlets. 
This "Minicaset" system (shown in the 
picture) is made up of easily installed 
modules which ensure perfect reception 
of all the TV and radio channels which 
can normally be received.

When older buildings are equipped 
with a communal antenna system the 
Minicaset helps to gradually do away

The machine is designed to operate at 
depths of 150 feet (45.7 m) although this 
can be extended with certain modifica
tions.

with the unsightly forests of individual 
antennas. For further information contact 
Siemens Industries Limited.

Medical electronics sym
posium for Melbourne

The Society for Medical and Biological 
Engineering (Vic), in association with the 
Australian Federation for Medical and 
Biological Engineering, will be conduct
ing a 134 day symposium in October 
entitled "Instrumentation and Health 
Care".

Papers on a range of related subjects 
will be presented by invited speakers, 
with group discussion after each speaker. 
Subjects will include: present medical 
instrumentation and future trends; com
puters; organ imaging; and automated 
patient treatment.

The symposium will be held on Friday 
afternoon, 29th October, and all day 
Saturday, 30th October, at the Medical 
Centre, University of Melbourne. For 
further details and a registration form 
contact Lindsay Dally, Department of 
Physiology, University of Melbourne, 
Parkville, Vic 3052.

Microprocessor Schools
During October and November, NS 

Electronics will be holding 1-week inten
sive courses in microprocessor applica
tions, for engineers and logic designers. 
The courses will be limited to 12 
students, and each pair of students will 
be allocated a major development sys
tem for "hands on" experience.

The courses will deal with National's 
PACE and IMP microprocessors. The first 
will be held in Melbourne, from 4th to 
8th October. The Sydney course will be 
held from 1st to 5th November. Course 
fees are $395 per person.

Inquiries to NS Electronics at CnT Stud 
Rd and Mountain Hwy, Bayswater, Vic
toria or 2-4 William St, Brookvale, NSW.
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Test drive it The FR-5080S is the one from Sansui 
that combines automatic convenience 

® with direct-drive precision. Quite a

The True Hi-Fi 
Full-Automatic Direct-I

combination.
It's the one with brushless DC servomotor to eliminate speed; drift, 

keep wow/flutter to an amazing 0.03% WRMS or less and signal-to-noise 
ratio better than 62dB.

It's the one with strobo fine-adjust, with strobo light to ensure 
rotation speeds are absolutely perfect.

And the one with independent automatic mechanism, with - 
16-pole, 3-rpm gear motor that is completely disengaged during actual play 
from the tonearm linkage.

Almost everything is autgmatic, by the way. Lead-in, cut, return, 
repeat and shut-off. That's convenience.

But the performance specifications are something you'd probably 
only find in a manual. And that's precision.

You already know that a bargain turntable is better than nothing.
But if you Want to involve yourself in music, you're going to have 

to get involved with true hi-fi.
That's Sansui. A complete line of true hi-fi turntables — from direct 

drive full-automatic models to traditional manuals.
Remember, hi-fi is the only thing we make. We better be good.

Sansui True Hi-Fi
EASTERN AUSTRALIA: RANK INDUSTRIES AUSTRALIA PTY. LTD. SYDNEY: 12 Barcoo Street East Roseville, N.S.W. 2069 
Phone: 406 5666 MELBOURNE: 68 Queensbndge Street South Melbourne, Vic. 3205 Phone: 62 0031 ADELAIDE: 234 
Currie Street Adelaide. S.A. 5000 Phone: 212 2555 BRISBANE: 14 Proe.Street, Fortitude Valley Brisbane, Qld. 4006
Phone: 52 7333 CANBERRA: 25 Molonglo Mall, Fyshwlck Canberra, A.C.T. Phone: 95 2)44/WESTERN AUSTRALIA: 
ATKINS CARLYLE LTD. 44 Belmont Avenue, Belmont, Western Australia, 6104 Phone: 65 0511 / SANSUI ELECTRIC CO., 
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New techniques in 
superconductivity
Sixty-five years after its discovery, superconductivity is at last moving 
into a range of practical applications after long being regarded as a 
scientific curiosity. Indeed, engineering exploitation of superconducting 
materials looks set to bring radical changes to the technology of elec
trical machines and power generation and distribution in the near 
future.

by C. L. BOLTZ*

At Oxford University in England there 
is an electromagnet in which a steady 
electric current of some 20 amperes has 
been flowing for years without any elec
trical supply. This current will continue to 
flow, producing a magnetic flux density 
of 50,000 gauss (5 Tesla), for as long as 
required in the future.

The magnet, part of a nuclear- 
magnetic-resonance (NMR) spec
trometer, was wound by the Oxford 
Instrument Company, Oxford, England, 
from wire supplied by Imperial Metal 
Industries, Birmingham. It is but one 
example of the lead achieved in Britain 
in superconductor technology.

This technology has developed in less 
than two decades, though superconduc

'Former science correspondent of the "Finan
cial Times", London.

A 1 MW superconducting DC generator and motor for marine propulsion undergoing 
tests at the International Research and Development Company, Newcastle upon 
Tyne. IRD made the first large superconducting DC motor.

tivity—an astonishing and wholly unex
pected phenomenon—was discovered as 
long ago as 1911 by Dutch physicist 
Kamerlingfr Onnes during investigations 
into the electrical resistivities of metals at 
very low temperatures. Onnes found that 
the resistance of mercury did not 
decrease smoothly with falling tempera
ture as expected but dropped suddenly 
to zero at a temperature of 4.1 °K 
(—269°C). A current, once started, would 
thus go on seemingly for ever.

The same phenomenon was soon 
shown with some other elements, yet for 
half a century interest in it remained 
academic.

The first explanation of this strange 
neglect by engineers is that except in 
laboratories there was no way of achiev
ing the very low temperatures needed. 
There is but one material known to man 

that is fluid at temperatures around 4°K. 
It is helium, which turns from gas to liquid 
at 4.2° K. Two world wars passed before 
the first helium liquefiers or refrigerators 
were commercially available.

In addition to the very low critical tem
peratures, above which no super
conductivity existed, there were two 
other limits to progress. The first was the 
critical current density. In the earliest 
materials these currents were of the 
order of milliamperes per square centi
metre, useless to the engineer.

The second critical parameter was the 
maximum magnetic field which the 
superconductor could withstand. The 
early superconductors could withstand 
flux densities of only a few hundred 
gauss, too small to be interesting to the 
electrical engineer.

With the commercial availability of 
helium liquefiers and refrigerators the 
whole field of cryogenics extended 
quickly into practical engineering. 
Hundreds of alloys have had their 
parameters as superconductors 
measured, but only a few have emerged 
as useful.

Of the elements, niobium has the 
highest critical temperature, 9.46°K. 
Among the alloys, niobium-zirconium 
was discovered in the late 1950s and 
niobium-titanium in the mid-1960s, both 
with critical temperatures in the region 
of 10°K. Niobium-tin, with a critical tem
perature of 18°K, excited engineers from 
1960 onwards, and niobium-germanium 
(22° K) more recently.

With these newer alloys the critical 
current has risen to thousands of 
amperes per square centimetre and the 
critical flux density to many tens of 
thousands of gauss. In the space of little 
more than a decade electrical engineers 
and industrialists have become 
interested in superconductor technology 
as a frontier development.

Generators and motors a fraction of 
the weight of conventional machines 
have become possible. Powerful elec
tromagnets consuming no power and 
needing no iron, usable in giant atomic 
particle accelerators, mineral separators 
(china clay for example), advanced 
spectroscopes and so on, are a reality.

There is the possibility of underground 
superconducting cables carrying enor
mous currents with very low losses, and 
in a smaller space, for electrical distribu-
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RAMBLER

WHATEVER YOUR CHOICE IN MUSIC
FOR THE MOST PLEASING RESULTS SELECT FROM THE 
LARGE VALUE PACKED RANGE OF SYSTEMS.
The SYMPHONIC MKIV.
FM/AM STEREO TUNER 
AMPLIFIER MODEL PRO 1007
Output 30 watts RMS each 
channel into 8 ohms load. Harm
onic Distortion 0.5%. Frequency 
response 20 Hz to 40,000 Hz.
BELT DRIVE TURNTABLE 
MODEL BDP 100
Elliptical Stylus. Synchronous 
motor. Anti skating and lateral 
balance. Auto Cut/Auto Return.

Oil damped cueing. Spring loaded 
detachable injection moulded lid.

CD 4910 CASSETTE DECK
Auto stop on all functions. High 
density permaloy heads. CrO2 
Tape selector for bias and 
equalizing.

CS661 SPEAKER SYSTEMS
10" 3 way Speaker System. 3 way 
crossover net work. 8 ohms 
impedance. 30 watts capacity.

RAMBLER 
“ The Best Thing That 
Has Happened to Music.”
See and hear the Rambler range of 
sound equipment at your Rambler 
dealer now and compare the 
outstanding performance and value.

Distributed and serviced throughout 
Australia by Sun Electric Co. Pty. Ltd. 
Melbourne, Sydney, Brisbane, Perth, 
Adelaide, Hobart and Canberra.

MR239
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tion. Britain has been in the forefront of 
all this development.

It has been necessary to solve many 
problems. For example, in practical 
cables and generators there can be 
surges and other effects that raise the 
cable or wire locally above the critical 
temperature, or increase the magnetic 
field or raise the current above the critical 
value. Any of these effects can destroy 
the superconductivity, and as the 
material is normally of high resistance 
there is heating and consumption of 
power.

The Central Electricity Research 
Laboratory, England, tackled this 
problem and saw that if in parallel with 
the superconductor there was a low 
resistance, massive, well cooled normal 
conductor such as copper, the current 
would divert from the high resistance 
superconducting material into the 
parallel conductor and the cooling would 
restore the superconductivity.

So a composite wire, niobium-titanium 
in a copper matrix, was developed in 
association with Imperial Metal Indus
tries (IMI) which has marketed it as 
Niomax M, one of the earliest of the 
commercially available superconduc
tors.

It was soon known that a supercon
ductor would behave perfectly when 
used as a short length of rod in the 
laboratory but when drawn into wire in 
magnets its performance was degraded. 
This was diagnosed as resulting from flux 
jumps, which cause instability and loss of 
superconductivity. Intensive research at 
Britain's Rutherford High Energy Re
search Laboratory (RHEL), cooperating 
with IMI, led to the production of fine 
filaments of niobium-titanium twisted 
together as a cable in a copper matrix.

This was the world's first intrinsically 
stable superconductor. It was called 
Niomax FM, and patented all over the 
world by RHEL and IMI. (It is used in the 
Oxford University electromagnet.) For 
this achievement the British Cryogenics 
Council awarded the teams concerned 
its new prize for the most outstanding 
contribution to cryogenics in the United 
Kingdom.

The International Research and 
Development Company (IRD), New
castle upon Tyne, has also had striking 
successes in cryogenic technology. Sup
ported by the National Research 
Development Corporation it made the 
first large superconducting DC motor of 
3000hp (2240kW). This was of special 
homopolar design and was tested for a 
year at the Central Electricity Generating 
Board's power station at Fawley in 
southern England, where it was used to 
pump cooling water.

Its cost was little more than half that 
of a comparable conventional motor and 
it weighed only one ninth as much—a 
good practical example of savings that 
could be made.

Following this, IRD built a very large

Test facility for superconducting cable at the Central Electricity Research Laboratory. 
The cable is tested in the long tube, which is called a cryostat.

superconductive DC generator and 
motor, a one megawatt system, suitable 
for use in ships. The prime mover (diesel 
engine) and generator need not be 
directly coupled by shaft to the 
propellers, so a redistribution of engine 
mass is possible.

The generators and motors made so 
far are DC machines as superconductors 
cannot be used for alternating current in 
high magnetic fields because of great 
hysteresis losses. Nevertheless, in the 
Rutherford High Energy Laboratory steps 
have been taken in that direction.

Scientists there have used their know
ledge of fundamentals and their practical 
skills to build magnets that will work with 
pulsed direct current with a rise time on 
pulse of about half a second. One can 
only add here that the laboratory is also 
interested in magnetic levitation to 
provide frictionless tracks for high speed 
traffic—research into this is going on at 
several universities. Superconductivity 
looks to be a very suitable phenomenon 
which could be used.

To the industrial electrical engineer the 
most interesting possibilities are in AC 
generation and in electrical distribution 
by superconducting cable. For such a 
cable, which is more or less straight, the 
magnetic field is very small indeed and 
alternating current can be carried.

At the Central Electricity Research 
Laboratory at Leatherhead, south of Lon
don, the technology has been thoroughly 
explored and specimen cable made. This 
has niobium as the superconductor, 
deposited on copper strip, which is 
wound helically to allow for dimensional 
changes at the low temperatures used. 
Problems of insulation have been solved 
by the use of special polyethylene.

The whole cable is arranged as a con
centric with helium flowing along the 

middle and returning along the outside. 
Three such cables for the three phases 
of a system could be accommodated 
inside an evacuated pipe cooled by 
liquid nitrogen.

Some costings have been made and 
they show that such cable would be 
cheaper than conventional cable for a 
power of 5000 megavolt-amperes at 
400kV, but that until such a power is 
needed conventional cable remains the 
cheaper.

AC generation using superconductivity 
is very attractive because of the increas
ing size of alternators. There are many 
problems to be investigated and Britain's 
Science Research Council has made 
grants approaching £200,000 to eight 
universities for research programs.

The superconducting part of any such 
generator would of course be the DC 
field. If this is the rotor what happens to 
helium swirling round at 3000 rev/min? 
If, on the other hand, the generator is 
turned inside out, making a conventional 
rotor carry the AC output, how can one 
design slip rings to feed the transmission 
lines? These are but two of the many 
problems.

The most futuristic possibility of all is 
the use of superconductivity in the 
generation of electricity by nuclear 
fusion. In Britain the Culham Laboratory 
is the centre for all such research and 
already RHEL is designing a supercon
ducting magnet for a device called the 
Levitron. The next big project, believed 
to be the precursor to a fusion reactor, 
is called JET.

In post-JET, a real reactor, it would be 
essential to use superconductivity for the 
powerful magnetic fields required. It is 
to such matters that RHEL and other 
centres are now directing research 
effort. ®
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How the US maintains 
its electrical standards 

(

Measurement standards form the basis of most branches of modern 
science, and this is certainly true for the electrical sciences. In the US, 
the National Bureau of Standards is charged with the responsibility of 
maintaining and developing a set of electrical standards for the nation. 
The following article is a capsule description of this system today.

The famous physicist Lord Kelvin 
claimed, "... when you can measure 
what you are speaking about, and 
express it in numbers, you know some
thing about it; but when you cannot 
measure it, when you cannot express it 
in numbers, your knowledge is of a 
meagre and unsatisfactory kind."

One of the main responsibilities of the 
US National Bureau of Standards (NBS) 
is to provide for that-country the kind of 
understanding Lord Kelvin was talking 
about—knowledge through measure- 
ment-for the basic quantities, including 
electricity.

When the Bureau was founded in 1901, 
the vast potential of "portable" electric 
power was just beginning to be realized. 
A critical need had yet to be met— 
knowledge of electricity through 
adequate measurement techniques and 
measurement standards. In the last 75 
years NBS has provided, and continues 
to refine, a national measurement system 
for electricity that meets the increasingly 
sophisticated needs of science and com
merce.

The electrical units now universally 
employed in the United States are those 
of the International System of Units ("SI 
units" for short). They are also the same 

as the "rationalized MKSA" units familiar 
to electrical engineers.

If all existing electrical standards were 
destroyed, it would be possible to recon
struct them accurately on the basis of 
their definition—provided we also had 
access to accurate standards of length 
(metre), mass (kilogram) and time 
(second). In practice, the "absolute 
determination" of electrical units, as the 
construction and evaluation of primary 
electrical standards is called, is rarely 
undertaken except by national standards 
laboratories like the National Bureau of 
Standards.

The Measurement Strategy

Three units are considered the starting 
point of the electrical measurement sys
tem as it exists today: the unit of current 
(the ampere), the unit of electromotive 
force or potential difference (the volt), 
and the unit of resistance (the ohm). 
Once the standards for any two of these 
units are established they can be used to 
calibrate standards of the third one.

The first step in the NBS measurement 
strategy is to build a capacitor whose 
capacitance can be calculated very 
accurately from its dimensions. Then, by

The ampere is de
fined in terms of the 
force per metre be
tween two infinitely 
long wires when a 
current of 1 ampere 
is flowing through 
them.

The NBS lOpF reference capacitor is of 
the parallel-plate type. The 'plates' are 
the upper and lower silvered surfaces of 
a circular disc of fused silica. The fused 
silica disc (approx, diameter 7cm, thick
ness 1cm) is also shown separately at the 
bottom.

means of an alternating-current bridge, 
a resistance standard can be calibrated 
by comparing its resistance with the 
impedance of the calculable capacitor.

Every 10 years or so an absolute deter
mination is made of the ampere. A cur
rent is created in a special apparatus 
which permits the current to be evalua
ted in terms of the definition of the 
ampere. Such a current can be accurately 
maintained for only a few minutes. This 
is time enough to use this current, 
together with the ohm standard, to 
calibrate voltage cells (batteries specially 
designed to serve as standards). A group 
of these cells constitute the working stan
dard of voltage which, unlike the ampere 
standard, can be available at all times.

In principle, a different measurement 
strategy might have been adopted. 
Some, for example, would consider it

30 ELECTRONICS Australia, September, 1976



simpler to start by defining the unit of 
electric charge, the coulomb, instead of 
the ampere (which would then be 
defined as a current flow of 1 coulomb 
per second). Or, instead of taking a cal
culable capacitor as a primary standard, 
a calculable inductor—a coil whose 
inductance we can calculate from its 
dimensions—might have been chosen.

This was in fact the procedure 
followed until the recent improvements 
in the accuracy of the calculable capaci
tor gave it a decisive advantage. Decid
ing which units to start with, and what 
kinds of standards to embody them in, 
represents a complex judgement on how 
to optimize the quality of electrical 
measurements. Two obviously important 
technical criteria are that the standards 
should represent the units as accurately 
as possible and that they be as stable 
(constant) as possible.

Consequently, changes in both the 
starting units and types of standards can 
be expected from time to time as a result 
of advances in experimental technique 
and theoretical understanding. Much 
hard thought is in fact presently being 
given, at NBS and elsewhere, to potential 
improvements or alternatives to the exis
ting procedures and standards.

Some Definitions
(Note: Statements in quotation marks are 
definitions adopted by the 19th General 
Conference of Weights and Measures in 
1948.)
Current: Physically, an electric current is 
a flow or drift of charged particles— 
electrons, in the case of a metallic con
ductor of electricity. A moving charge, 
however, is accompanied by a magnetic 
field, which gives rise to forces between, 
conductors in which currents are flowing. 
This fact is utilized in the definition:

"The ampere is that constant current 
which, if maintained in two straight 
parallel conductors of infinite length, of 
negligible cross section, and placed 1 
metre apart in vacuum, would produce 
between these conductors a force equal 
to 2 x 10’7 newton per metre of 
length."

A bridge circuit is used for 
measuring the NBS ref
erence capacitor against 
the calculable capacitor. 
Bridge circuits play a role 
in comparing electrical 
quantities like that of bal
ances in comparing 
masses.

Electromotive force (emf)/potential 
difference (p.d.): A device that converts 
other forms of energy into electrical 
energy (for example, a storage battery or 
steam-driven electric power generator) 
is said to be a source of emf. Such a 
source has the ability to drive an electric 
current around a circuit of vVhich it is part. 
The emf is measured in volts, the number 
of volts being equal to the number of 
joules of energy imparted by the source 
to each coulomb passing through it.

The current maintained by an emf is 
produced by electric fields that drive the 
mobile current carriers (for example, 
electrons). The p.d. between two points 
in such a circuit, also expressed in volts, 
is the work, in joules, done by these 
fields oh each coulomb that passes from

A. C. Bridge

Resistance of a reference resistor is measured with an alternating-current bridge, 
which compares it with the impedance, at a known frequency, of a capacitor that 
has been calibrated against the calculable capacitor.

one point to the other. In a pure resistor, 
all this energy is converted to heat, which 
leads to the definition:

"The volt is the difference of electric 
potential between two points of a con
ducting wire carrying a constant current 
of 1 ampere, when the power dissipated 
between these points is equal to 1 watt". 
(1 watt = 1 joule per second).

Resistance: A resistor, as mentioned, is 
a conductor in which all of the electrical 
energy is converted to heat. Resistors 
obey Ohm's law: the current in a resistor 
is proportional to the p.d. across its ends. 
The resistance, in ohms, is the number 
of volts of p.d. needed to produce a cur
rent of 1 ampere through the resistor, 
or:

"The ohm is the electric resistance be
tween points of a conductor when a con
stant potential difference of 1 volt, 
applied to these points, produces in the 
conductor a current of 1 ampere, the 
conductor not being the seat of any 
electromotive force."

Capacitance: Any pair of electrical 
conductors separated by a non-con
ductor is a capacitor. If equal and 
opposite charges are given to the two 
conductors, the p.d. between them is 
found to be proportional to the charge. 
The number of coulombs required to 
bring the p.d. up to 1 volt is the capaci
tance, in farads, of the capacitor. Since 
capacitance is'affected by changes in the 
position of nearby conductors, precision 
capacitors are enclosed in a metal 
envelope or shield (normally connected 
to a ground) that practically eliminates 
such changes.

A capacitor can also be characterised 
by its dynamic behaviour. If we apply to 
a capacitor an alternating emf, i.e., one 
that pushes the electrons alternately onto 
one of the conductors of the capacitor,

NBS 7 ohm reference resistor. Resistance 
is provided by a length of manganin wire 
inside a hermetically sealed container. 
Manganin is an alloy (85 percent copper, 
12 percent manganese, 3 percent nickel) 
whose resistance is very little affected by 
changes in ambient temperature.
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Allen & Heath, the British made range of 
mixing units renowned for their versatility, are 
now available in Australia through Optro Pty. 
Ltd. One of these units will meet your stage or 
studio needs — and at a sensible price.
THE MINIMIX
A miniature six channel stereo mixer with giant 
capabilities. Even though its size, ruggedness and 
battery provision make it extremely portable it is 
capable of the highest quality results suitable for 
broadcasting or mastering. The minimix can also be 
extended as your needs grow.

THE MONMIX
A five channel line stereo mixer.
THE AUXBOX
Designed for studio conditions when several auxiliary 
facilities become necessary.

THE POP-MIXER
A 16 channel (max.) stereo output, modular, portable 
sound reinforcement mixer with a host of special 
features. It's ideal for use by pop groups because it is 
lightweight, small, rugged, compatible, positive in 
operation, reliable and professionally presented.

-------------------------------------------------------------------------—____________________ __________________________________________________

MODULAR CONSOLE
This unit features all the sophisticated functions that 
the recording engineer needs for up to sixteen track 
recording and mixdown. These facilities are coupled 
with modular construction for easy expansion.

For full technical information on any unit 
contact the sole Australian agent —
OPTRO PTY. LTD.
17 Arrawatta Street, Carnegie, Victoria 
Phone 569 0978, 569 0979

F----1------ 
OPIRO
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US Electrical Standards, ctd . . .

then onto the other, but changing 
smoothly according to a sine-wave law, 
then the current also changes according 
to a sine-wave law. If the same alternat
ing voltage is applied in turn to several 
capacitors, the amplitudes (peak values) 
of the alternating currents produced will 
be proportional to the capacitances in 
farads.

For a given capacitor, the current 
amplitude is proportional to both the 
voltage amplitude and to the frequency. 
At a given frequency, the impedance of 
the capacitor, in ohms, is equal to the 
voltage amplitude needed to produce a 
current amplitude of 1 ampere. In a pure 
capacitance, the current wave leads the 
voltage wave by one-quarter of a cycle.

Inductance: Inductance has been 
described as the electrical counterpart of 
inertia-i.e., as a tendency to resist 
changes in electric current. The resist
ance to change takes the form of an 
induced voltage that pushes electric 
charges in the direction that minimizes 
the current change.

Any conductor has inductance, but it 
is more pronounced when the conductor 
is in the shape of a coil, and the more 
turns the higher the inductance. The SI 
unit of inductance is the henry: a coil has 
an inductance of 1 henry if a p.d. of 1 
volt is induced across its terminals when 
the current through it changes at the rate 
of 1 ampere per second. The impedance 
of an inductor is defined in the same way 
as for a capacitor and it is also expressed 
in ohms. But in contrast to a capacitive 
impedance, the impedance of an induc
tor increases as the frequency increases 
and the current wave lags the voltage 
wave by a quarter cycle.

Electrical Standards at NBS
In accordance with the "measurement 

strategy" outlined above, NIBS has con
structed standards that embody, as well 
as the present state-of-the-art permits, 
the SI units of capacitance, resistance, 
current and emf/p.d. The SI definitions, 
some of which are quoted above, relate 
the electrical units to each other and to 
the metre, kilogram, and second. The 
definition of the ampere, for example, 
relates it to the newton—the force that, 
when applied to a mass of 1 kilogram, 
gives it an acceleration of 1 metre per 
second per second.

In the following, all uncertainties are 
expressed in parts per million (ppm) and 
are based on etimates at the 95 percent 
confidence level (2 standard devia
tions).
Capacitance: the farad

The NIBS standard of the farad is a 
specially designed variable capacitor of 
the Thompson-Lampard type that has

Standard cell of the 
saturated cadmium 
sulphate type. A 
group of these 
special batteries 
forms the working 
standard of the US 
legal volt.

Principle of the cur
rent balance: The 
size of the current, 
in amperes, is 
found by measur
ing the magnetic 
force between two 
coils (whose di
mensions must also 
be measured) 
through which the 
current flows. The 
force is determined 
by balancing it 
against the weight 
of a known mass.

Source of 
Current

I (amperes)

(volts)

Ohm's Law: The resistance R (ohms) of a conductor = V/l, the voltage across the 
conductor divided by the current I (amperes) through it. According to Ohm's Law, 
for many conductors the value of the ratio V/l, and therefore of R, is essentially 
constant over a usefully wide range of currents and voltages. In this range, I and 
Vare proportional to one another: I = V/R, or V = IR.
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costly

DL703 Digital Multimeter features 3% digit display covering Vdc to 
1000V, Vac to 350V, DCA to 200mA and ohms to 20M. Automatic 
polarity, overflow display. AC mains powered. Ideal lab instrument.

AG202A CR Oscillator covers 20Hz to 200kHz both sine and square 
wave outputs. Output voltage 10V rms sine 10V p-p square. One of 
the very popular ‘E’ Series instruments which includes the scope 
alongside an RF generator covering 100kHz to 30MHz and a VOM 
with built in memory.

«*ne « *x<r^> y

PARAMETERS^

Just check the Specs 
of these few!

AG203A CR Oscillator goes from 10Hz to 1MHz with a frequency 
response of ± 0.5 db. Under 0.1% distortion,, output is 7V rms sine 
10V p-p square wave. Built in 6 step attenuator.

CO1303D Oscilloscope Popular with hobbyists and professionals. 
Bandwidth to 5MHz with 10mV/div sensitivity. E series companion 
to the AG202A, the SG402 RF generator and VT108 VOM.

PR654 Lab Power Supply Offers constant voltage or current modes 
with remote sensing and programming. Output variable 0-35V and 
0-3A. Ripple better than 1.5 mV p-p. Dual meters and very solid 
construction. Other Trio supplies available 0-18V and 0-1.5A. 

Trio reckon good 
instruments needn’t 

be
■V •• , .

Ask for a Trio Catalogue 
at leading electronics I 
stores or send stamped < 
self-addressed envelope 
to Parameters Pty.Ltd.
68 Alexander St., 
Crows Nest.
N.S.W. 2065.

FC754 Frequency Counter has a 6 digit display with memory and lead
ing zero blanking. Frequency range 100Hz tO 250 MHz with high 
sensitivity of 50mV rms. Stability better than 1 ppm/month.

CS1562 Oscilloscope the greatest 10MHz dual trace scope value! 
130 mm CRT, 10mV/div sensitivity, automatic sweep, X-Y operation, 
5x magnifier, 35nS rise time sweeptimes from 1pS to 0.5 s/div plus 
free x10 probes. (If you need more bandwidth ask about the 15MHz 
CS1560A).

JPM51
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US Electrical Standards

been developed over the past 20 years. 
One can calculate the amount by which 
its capacitance changes when a 
grounded metal rod passing through its 
centre is moved through a distance 
measured by an interferometer with light 
from a stabilized laser. The calculated 
change in capacitance, expressed in 
farads, depends on the value of the 
speed of light.

The US legal farad, Fnbs, is the average 
capacitance of a group of 5 reference 
capacitors, each about 10 picofarads, that 
have been calibrated against the primary 
standard. Fnbs is believed to be equal to 
the farad as defined, i.e., to the SI farad, 
to within 0.02 ppm.
Resistance: the ohm

The US legal ohm is based on the 
average resistance of 5 reference resis
tors of close to 1 ohm each, maintained 
(like all the other national standards) in 
a carefully stabilized environment. The 
resistances of these standards were 
originally determined by comparing 
them with a calculable inductor. 
However, preliminary comparisons have 
now been made with reference capaci
tors that, in turn, were compared with the 
calculable capacitor. As a result, the 
value of the US legal ohm is believed 
known, in terms of the SI ohm, to within 
0.06 ppm
Inductance: the henry

It has not been found necessary to 
maintain a physical embodiment of the 
henry, SI unit of inductance. NBS 
calibrates precision inductors by com
paring them, in a special AC bridge, with 
known capacitors and resistors.
Current: the ampere

The SI definition of the ampere, 
quoted above, is not, as one soon 
notices, directly applicable because of its 
reference to infinite conductors. But 
when we interpret it in the context of 
electrical theory we can deduce certain 
relations that are applicable. We can, for 
example, work out the relation between 
the magnetic force between two coils 
and the current flowing in them (the 
same current in each coil) when we 
know the size, shape, number of turns 
and relative placement of the coils. By 
measuring the force between two such 
coils—an instrument for doing this is 
called a "current balance"—we can cal
culate the current flowing in them, 
expressed in the same amperes that are 
described in the SI definition.

An absolute determination of the 
ampere by means of a current balance 
is undertaken by NBS about every 10 
years. During each such experiment, 
which makes the standard current avail
able for about 15 minutes, the value of

The voltage (V) of a standard cell in SI units is determined by comparing it with 
the voltage across a known resistance (R) through which a known current (I) is flow
ing. The value of I is calculated by using a current balance.

The AC ¡osephson effect is used to maintain the constancy of the US legal volt 
Microwaves of fixed, accurately known frequency irradiate the junction of two super
conductors (the temperature is near absolute zero) separated by a thin non
conducting film. If current is steadily increased from zero, voltage remains zero until 
a critical current value, when the voltage jumps to AV, a small value determined 
by the microwave frequency. At a somewhat larger current, the voltage rises suddenly 
to 2AV, and so on—rising in a series of equal steps. At any point, the voltage is some 
integer multiple of AV. By setting the current so that it is in the range where the 
voltage is some specified multiple, nV, we always obtain the same voltage to a high 
degree of precision. This voltage is then compared with the voltages of the NBS 
standard cells.

the current in amperes can be deter
mined to within about 15 ppm.
Electromotive force/potential dif
ference: the volt

During the few minutes the current is 
flowing in the current balance, it also 
passes through some known resistances. 
Using Ohm's law, the potential drop 
across each resistor can be calculated 
and can at the same time be used to 
calibrate the emf of a standard voltage 
cell.

The accuracy of volt standards cali
brated in this way is limited by the uncer
tainty (15 ppm) in the ampere. Volt 
standards can, however, be compared 
with one another to within 0.02 ppm. The 
US legal volt is based on the average of 
a set of standard cells (saturated Weston 
cells) whose voltages are assigned (and 
monitored about once a month) by an 
AC Josephson effect device, a precise 
and linear voltage-to-frequency con
verter. The US legal volt is believed con

stant to within 0.08 ppm, though it could 
conceivably differ from the SI volt by as 
much as 15 ppm.

To sum up, NBS has highly accurate 
standards of the farad and ohm. The stan
dards of ampere and volt are somewhat 
less accurate (1 part in 66,000). However, 
by means of the Josephson effect, NBS 
can assure the constancy of its volt stan
dards within extremely narrow limits 
(±0.08 ppm). Since the ohm is so accu
rately known, any improvement in the 
accuracy of either the ampere or the volt 
can immediately be transferred to the 
other (using Ohm's law). The main 
problem now facing electrical 
metrologists, therefore, is how to in
crease the accuracy of the volt or ampere 
standards, hopefully to match the high 
level of constancy made possible by the 
Josephson effect.

Reprinted from "Dimensions ', by arrangement 
with the US National Bureau of Standards.
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Use your favourite records to drive the

Musicolour III
to modulate 240V lights for an exciting display

Here is the third Musicolour we have published. Like its predecessors, 
it is capable of producing an exciting kaleidoscope from your favourite 
records and tapes. The new model has all the features of the Musicolour
II and includes a compressor stage to make the light display less 
dependent on amplifier volume control settings.

by LEO SIMPSON

These days there must be few people 
who have not seen, read about or actually 
built a Musicolour. It was our original cir
cuit, published back in October 1969, 
which really popularised the device as a 
party livener and an almost essential 
appliance for any upcoming pop group.

Since then, it has had widespread 
applications, both frivolous and serious. 
We have seen it incorporated into juke 
boxes and used as an experimental aid for 
teaching deaf children to speak.

The Musicolour II was published in 
December 1971 and January 1972. It 
offered a big increase in sensitivity over 
the original model in that it required far 
less power to drive.

However the original model and the 
Musicolour II, despite their continuing 
popularity in 1 976, suffered from one sig
nificant drawback. The control charac
teristic was narrow and too dependent on 
the audio level or the setting of the 
amplifier's volume control.

This meant that most classical music 
and other music with a large dynamic 
range was unsuitable for driving the 
Musicolour, because the lights were 

saturated during loud passages and 
extinguished in quiet passages.

This often led to the silly situation 
whereby people would search out the 
records in their collection which gave the 
best display. The music content and its 
appreciation became secondary—the 
important parameter was its effectiveness 
as source material for the Musicolour. 
Which is putting the cart before the 
horse!

We have obviated this problem in the 
Musicolour III, by incorporating a simple 
volume compressor into the circuit. This 
enables variations in the average input 
level of more than 3OdB without apprecia
bly changing the effectiveness or quality 
of the display.

Now one can set the controls and listen 
to any piece of music or any record, 
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without the necessity to adjust the con
trols to compensate for differing audio 
levels or a change in volume control set
ting on the audio amplifier. A convincing 
test of the effectiveness of the compressor 
circuit is to drive the new Musicolour with 
an amplifier having a mute switch which 
drops the audio output level by 20dB. Hit 
the switch, and the display does not 
change appreciably.

The new Musicolour III has updated circuitry and includes a compressor stage.

So that now you can listen to classical 
music and enjoy the visual effects 
produced by the Musicolour, without 
becoming irritated by its lack of control 
range. And the Musicolour can certainly 
add a different dimension to the 
enjoyment of any music. Not that we 
would ever claim that it could add to the 
emotive effect. Rather, it produces a cer
tain fascination with the visual display 
produced by different types of music.

The displays are hard to describe, as we 
have noted in previous articles; and the 
description of how the circuit works cer
tainly will not enlighten the reader in this 
regard. It is better to see one in action or 
better still, build one yourself! While the 
new Musicolour is more complicated in its 
circuit, it is easier to build and safer to 
troubleshoot and should cost about the 

same as the superseded model.
Now let us describe in detail how the 

Musicolour works:
Basically, it splits an incoming audio 

signal into three frequency bands, refer
red to as the high, medium and low chan
nels. The signal derived from each 
channel is used to control a Triac—a 
semiconductor device which varies the AC 
power to incandescent lamps. The power 
supplied to the lamps then becomes 
proportional to the amplitude of the 
derived signal.

Since the circuit uses Triacs, the full 
mains voltage is present in many sections 
and indeed, depending on how the power 
point from which it is operated is wired, 
the whole circuit board will have 240 volts 
applied to it—no section of the circuit is 
earthed. This means that the incoming 

audio signal must be completely isolated 
—for safety's sake—from the Musicolour 
circuit.

The method of isolation uses a small 
mains transformer, 240V to 12.6V, work
ing backwards. That is, the audio is 
applied to the 12.6 volt winding and is 
stepped up in the 240V winding. The 
reason for using a mains transformer 
instead of a better quality audio type, is 
that, apart from providing a suitable turns 
ratio at a modest cost, the transformers 
specified have very high insulation be
tween windings. They conform to the 
specifications laid down for transformers 
used in battery chargers, model train 
controllersand similar "appliance'’ 
applications.

After passing through the step-up isola
ting transformer, the audio signal is fed 



via the sensitivity control to the compres
sor stage consisting of T1, T2, T3 and T4. 
T1 and T2 form a direct coupled amplifier 
with T3 acting as a buffer stage feeding 
three 4.7k potentiometers in parallel. 
These pots adjust the signal level applied 
to the high, medium and low channels.

Diodes D1 and D2 develop a negative 
DC voltage which is directly proportional 
to the output signal at the emitter of T3. 
This negative voltage is used to control the 
drain-source resistance of FET T4. The 
drain-source resistance is proportional to 
the negative DC voltage and has direct 
control over the gain of T1 and T2 by vir
tue of its insertion in the feedback loop 
from the emitter of T3 to the emitter of 
T1.'

If a large output signal is delivered from 
the emitter of T3, a proportionally large 
DC voltage is applied to the gate of T4, 
which reduces the gain of the whole 
compressor stage to bring the average 
audio level back to within narrow limits. 
The compressor stage can handle about 
40dB input range for an output level 
change of 3dB. It is fairly crude in action, 
but effective enough for this application.

Frequency splitting for the three chan
nels is accomplished by a combination of 
active high and low pass filters. These 
filters consist of a simple second-order 
filter (double RC network) combined with 
an emitter follower to act as a buffer stage. 
Each filter has a gain of slightly less than 
unity and an attenuation slope beyond the 
turnover point of 1 2dB/octave.

A high pass filter, using T5, is used for 
the high channel—it passes only those sig
nals above 2kHz. Similarly, a low pass 
filter using T10 is used for the low 
channel—it passes only those signals 
below 300Hz.

The medium channel uses a high pass 
filter T7 followed by a low pass filter T8. 
The bandpass of the medium channel is 
from 300Hz to 2kHz. The frequency 
allocation of each channel has been 
selected to give a good visual display with 
music signals.

As noted above, the signal from the out
put of each channel is used to control a 
Triac and thus the brightness of lamps. To 
understand how this is achieved, the rea
der must be familiar with the operation of 
a Triac.

In essence, the Triac is a bi-directional 
switch which, after being triggered into 
conduction, stays "on" until the supply 
voltage decreasfes to zero or reverses 
polarity, when it turns off and can be 
switched on again. Used with AC, a Triac 
can be triggered into conduction at any 
point on either half cycle by a low voltage 
signal of either polarity applied between 
the gate electrode and terminal 1 (anode 
1). Since the Triac is a bi-directional 
device it has no anode or cathode as such. 
The two end terminals are normally refer
red to as "anode 1" and "anode 2" or 
"terminal 1" and "terminal 2".

As the Triac is a switching device which 
is either fully conducting or "off", the 
only means by which it can provide varia-

The PCB shown here is slightly different from that shown on page 41.

Note the galvanised steel shield between the two transformers. See text.

ble control of power is to use it as a very 
rapid switch which closes for variable 
periods of time during each half-cycle of 
the AC voltage waveform—by adjusting 
the instant during the half-cycle when it 
triggers into conduction.

The method of triggering used here is 
to apply a negative DC voltage to the gate 
of the Triac using a 555 timer IC. The 555 
timer is used as a "one-shot" monostable 
which is reset at the start of every AC half
cycle.

How does the 555 apply a negative DC 
voltage to the Triac gate? And how does 

it work as a monostable? Let us consider 
the high channel alone for the moment.

After resetting at the beginning of each 
AC half-cycle, the output (pin 3) of the 
555 is high, i.e., almost equal to the posi
tive 12V rail. The 0.1 uF capacitor at pin 
6, 7 is charged by the 100k resistor 
towards a threshold which is 8V or less. 
When the threshold is reached, the output 
at pin 3 drops to a low state, ie, close to 
OV. Now since terminal T2 of each Triac 
(and hence the neutral conductor of the 
AC mains) is connected to the 1 2V rail, 
this means that the 555 applies a negative 
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voltage to the Triac gate via a 100 ohm 
resistor.

With no signal applied to the high chan
nel, the 8V threshold to which the 0.1 uF 
capacitor must be charged is too high to 
be reached during a single AC half-cycle. 
And at the beginning of each half-cycle 
the 0.1 uF capacitor is discharged. So with 
no audio signal to modify the conditions 
in the 555 circuit, the Triac is not trig
gered at all.

In order that the 0.1 uF capacitor can 
charge to the threshold within the AC half
cycle, the threshold must be lowered. This 
is done by T6, which is connected to pin 
5 of the 555 via a 1k resistor. T6 (and 
T9, T11) is actually a class-B detector. Its 
base-emitter junction rectifies the audio 
output of the high channel and lowers the 
555 threshold in direct proportion to the 
audio signal. A large audio signal from the 
high channel drastically lowers the 
threshold so that the 0.1 uF capacitor can 
quickly be charged to the threshold and 
allow the 555 to turn the Triac on early 
in the half-cycle. This delivers a large 
amount of power to the lamp load. Simi
larly, a small audio signal means a small 
reduction in the threshold and conse
quently the 555 triggers the Triac late in 
the half-cycle. This corresponds to a small 
amount of power delivered to the lamp 
load.

Thus the 555 together with its associa
ted class-B detector provides a means of 
controlling the amount of power delivered 
to the lamps, in direct proportion to the 
average amplitude of the audio signal.

The 4.7uF capacitor connected to the 
collector of each class-B detector, T6, T9 
and T11, provides filtering of the rectified 
audio signal.

Resetting of the 555's at the beginning 
of each AC half-cycle is achieved by apply
ing a rectified 50Hz signal to pins 2 and 
4. If this signal was disconnected, the out
put of each 555 would remain low and 
the Triacs would conduct continuously. 
This would mean that the lamps would be 
at full brilliance. This mode of operation 
is used in the Standby mode.

When no audio signal is available the 
Triacs are normally off and the lamps are 
extinguished. The Standby mode allows 
the lamps for the Low channel to be lit by 
inhibiting the reset function for this chan
nel.

The 12V rail is supplied by a trans
former of the same type as used for the 
input coupling transformer. A bridge rec
tifier rectifies the 12.6VAC and a 
10k/33k voltage divider provides the 
reset function referred to above. The rec
tified waveform is also fed via diode D7 
to a 1000uF/25VW smoothing capaci
tor. T12 and T13, in conjunction with a 
1 3 volt zener diode, provide a regulated 
1 2V supply.

So let us summarise the operation of 
the Musicolour III as follows: (1) Audio 
signal from an amplifier or other source 
is applied to the isolating transformer; (2) 
Signal from the transformer is applied to 
a compressor stage to make it less depen

dent on overall signal level variations; (3) 
Signal from the compressor is fed to the 
frequency-splitting filters to derive three 
channels, high, medium and low; (4) The 
signal from each of the three channels is 
rectified and used to control a 555 con
nected as a monostable and (5) the 555 
monostables control the trigger point of 
the Triacs. If the Triacs are triggered into 
conduction early in each AC half cycle, the 
lamps will be bright and vice versa.

Mains interference suppression com
ponents have not been included in the 
published design. We tried them in the 
prototype (hence the slightly different PC 
board in the photographs) but found the 
results of marginal utility when compared 
with the cost and effort of making chokes. 
The problem is compounded by the fact 
that an improvement on one section of the 
RF bands can result in increased inter
ference on other bands.

Having described the Musicolour cir
cuit it is now appropriate to devote a few 
paragraphs on "driving the Musicolour". 
The input transformer primary presents a 
load of 250 ohms or more to the driving 
source. Tljis is the same figure as for the 
Musicolour II. For the Musicolour II we

PARTS LIST
CHASSIS & HARDWARE

1 chassis and cover
1 front panel
4 knobs to suit front panel
2 SPST toggle switches
1 3-pin DIN socket
3 3-pin mains sockets
7 neon bezel with internal limiting 

resistor
7 50k (log or lin) potentiometer
3 4.7k (log or lin) potentiometers
7 solder lug
4 rubber feet
6 R ichco CBS-6N PCB supports
7 three-pin mains plug and 

three-core mains cord.
7 mains cord clamp and grommet
7 3-way insulated terminal block 

Miscellaneous screws, nuts, 
lockwashers and plastic sleeving.

PCB ASSEMBLY
7 PC board, 76pc9,183 x 167mm
3 aluminium heatsinks (see text)
2 power transformers, Ferguson PF 

2851, DS E 2851 or A &R6474
7 galvanised steel shield (see text)

23 PC stakes

SEMICONDUCTORS
2 1N4148,1N4001 silicon diodes
5 1N4001, EM401 silicon diodes
7 BZX79/C13 zener diode
7 BD137, TT801, C122B silicon NPN 

power transistor
10 BC548, BC108, silicon NPN 

transistors 

recommended driving it directly from the 
headphone socket of a stereo amplifier.

This has proved to be not the most prac
tical suggestion since, on most currently 
available stereo amplifiers, use of the 
headphone socket cuts out the loud
speakers. It also prevents users from lis
tening to music via headphones, while 
using the Musicolour.

We have used a new system of input 
connection in the Musicolour III. The 
input socket is a three-pin DIN type, which 
means that a connection can be made to 
both loudspeaker outputs of a stereo 
amplifier. A single wire to pin 2 of the 
socket provides the common return path 
to the amplifier—just connect it to one of 
the earth terminals for the loudspeakers.

If the Musicolour is to be used with a 
single-channel amplifier, just connect a 
pair of wires (from pins 1 and 2 of the 
DIN socket) to the loudspeaker output ter
minals.

At right is the complete circuit. Note 
that T4 is shown correctly. It is a sym
metrical device so the source and 
drain can be interchanged.

7 2N5459, 2N5458, 2N5457 field 
effect transistor

3 555 timer integrated circuits
3 Triacs; any 6-8A 400V type, 

preferably plastic encapsulated 
for ease of mounting

CAPACITORS (all PCB types)
7 1000uF/25VW electrolytic
7 100uF/25VW electrolytic
3 4.7uF/25VWelectrolytic
3 2.2uF/25VW electrolytic
7 0.1 uF metallised polyester 

(greencap)
3 ,047uF metallised polyester
7 ,033uF metallised polyester
3 .01 uF metallised polyester
2 ,0068uF metallised polyester or 

polystyrene
2 .0015uF metallised polyester or 

polystyrene
7 .001 uF metallised polyester or 

polystyrene
7 100pF ceramic or polystyrene

RESISTORS (10% tolerance, 'AW, 
unless otherwise noted)
7 x 10M, 3 x 150k, 4 x 120k, 7x 100k,
7 x 82k, 7 x 56k, 2 x 47k, 7 x 33k,
11 x10k,3x5.6k,3x1k,1 x 390 ohms, 
2 x 330 ohms, 2 x 330 ohms ViW, 
3x100 ohms 1W.

NOTE: Where voltage ratings are not 
quoted they should be 25V or more. 
Components with higher ratings may 
be used provided they are physically 
compatible.
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100pF

120k-:

240V

100 
25VW

330A 
-AMA-

330A 
-AMA-

56k 
AMA-

10k
-MAM

10k 
AMA

2851 
1:20

047

0068

S2k; i

01
IF

100k • ; 

0 1 
-II—

100k-

0015

mam

MEDIUM

2 5 VW

25VW

MEDIUM

2 5 VW

10k

2 5 VW

D3 D6

MUSICOLOUR 3
2/PC/-_

D1.D2
D3 D7 

TRIACS

1000 
2 5 VW

NEON 
BEZEL

2 2
2 5 VW
IF

STANDBY
S2

CASE
T1 ,T3.T5.T6.T7,T8.T9,T10.T11 ,T12 

T2

100 A
MAA-3

1W

INPUT

047
-4F

10k
MAA-

10k
-MAM

47k
AMA

ON/OFF

.033

SENSITIVITY

D1 100k

150k*:

47k
AMA

0068

0015]

150k::

6V

+ 0.4V

2 2
2 5 VW

BC548.etc.
BC559.etc
2N5459.2N5458. 2N5457.etc
BD137.C122B.TT801 .etc.
1N4148.1N4001.etc.
1N4001, EM401.etc 
ANY 6 8A 400V TYPE

100k: ;

100 A 
MAM 

1W

100A
-mam

BZX79C13
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HOBBY NEWS
SEPTEMBER, 1976

PREbuilr PCB For 
PLAYMASTER

A prebuilt printed circuit board is now available 
for hobbyists who prefer to simplify their construct
ion further. These boards are manufactured in our 
own factory and tested before despatch.

NEW RELEASE - 
ETI 602
MONOPHONIC

Now available the full kit for the ET1602 mono
phonic organ as described in ETI August 1976. This 
simple organ uses a unique touch control keyboard 
set out exactly as a conventional musical keyboard. 
It has selectable tremolo, switchable voicing and 
adjustable volume.

ORGAN We supply full kit of components including a 
preplated printed fibreglass circuit board.
ETI602K Monophonic Organ Kit $25.00 M

72^
■■■■ APPLIED 
I TECHNOLOGY 
MM« PTY. LTD.

POSTAL ADDRESS: THE ELECTRONIC MAILBOX, P.O. BOX 355, HORNSBY 2077. 

WAREHOUSE & SHOWROOM: 109-111 HUNTER STREET, HORNSBY, N.S.W. 2077. 
Telephone: 476 3759 476 4758

TRADING HOURS: 9-5 WEEKDAYS, 9-12.30 SATURDAY
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Duplicate the wiring layout shown here to make your Musicolour as safe as possible.

Any amplifier capable of about 100 
milliwatts or more can drive the Musi
colour, directly from its loudspeaker out
put terminals.

Each channel of the Musicolour can 
drive up to 1000 watts of incandescent 
lamp load. Each individual lamp should 
not have a rating of more than 1 50 watts. 
These maximum ratings are quoted to 
protect the Triacs against surges and arc- 
over in lamps.

Note that fluorescent lamp loads must 
not be used. Note also that, although each 
channel can handle up to 1000 watts, the 
total load should not exceed 2400 watts. 
This limitation is set by the 10-amp rating 
of most mains power points.

The Musicolour is mounted on a U- 
shaped chassis measuring approximately 
245 x 80 x 200mm (W x H x D), fitted 

with a wrap-over cover. These are the 
same overall dimensions as for the 
Musicolour II. In fact, the new PC board 
fits into the old metalwork with space to 
spare. We imagine that many readers will 
update their old Musicolour to the new cir

cuit.
Controls on the front panel comprise 

the four knobs for Sensitivity, High, 
Medium and Low, two switches for Power 
and Standby and a neon pilot light. On 
the rear panel, there are three 3-pin mains 
sockets for the load of each channel, plus 
the 3-pin DIN input socket.

All the circuit components, with the 
exception of the potentiometers and 
switches, are mounted on a PC board 
measuring approximately 1 83 x 1 67mm. 
Code of the PCB is 76pc9.

Each Triac has a separate heatsink, 

which is mounted on the board. With the 
heatsinks specified, the 1000W/channel 
rating holds up to ambient temperatures 
of 40 degrees C. If ambient temperatures 
rise above this, the load should be 
reduced, eg, if the temperature rises to 45 
degrees C, the load per channel should be 
reduced to 800 watts.

Just about any Triac with a rating of 6 
or 8 amps and 400 volts can be used, 
although the plastic encapsulated types 
are more convenient to install. The leads 
have to be bent slightly to match the PC 

board.
We hesitate to recommend the use of 

higher rated Triacs. For one reason, they 
may have inadequate sensitivity. And 
even if higher rated Triacs are used, we 
do not recommend that the load rating be 

increased.
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Each Triac heatsink is made from a 
piece of 20-gauge aluminium, 70mm 
long by 50mm wide, bent so that it has 
a 10mm flange. The heatsink should be 
drilled to suit the Triacs used.

Both transformers are the Ferguson PF 
2851, the DSE 2851 (as supplied by Dick 
Smith Electronics) or the A&R 6474. 
Other types should not be used unless 
they are exact equivalents. The transform
ers should be spaced off the PC board by 
the thickness of two washers. This is to 
avoid undue stress to the board when the 
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transformer mounting screws are tight
ened.

We found it necessary to shield the 
input coupling transformer from the 
power transformer. This is achieved with 
a piece of 24-gauge galvanized steel (not 
aluminium) 40mm wide and 70mm long, 
bent so that it is secured under the core 
of the power transformer.

Even with this shield, some hash and 
hum is coupled into the input-coupling 
transformer. This has the following result: 
With no audio signal applied and all con

trols at maximum, there is a tendency for 
the high and low lamps to light. The unit 
is sensing its own mains-generated hash. 
As soon as a signal is applied, the com
pressor acts to reduce the system gain and 
a normal display is produced. The only 
complete cure for this problem is to mount 
the power transformer off the board, away 
from the input transformer.

We think that most readers will take the 
simpler approach, as we have, and simply 
not use the unit with all controls at 
maximum.



A suggested order of construction is as 
follows: First mount all the small com
ponents, such as resistors, capacitors, 
wire links and diodes. Next mount the 
transformersand heatsinks. The heatsinks 
will always be "live” at 240VAC, whether 
or notan insulated case Triac is used. Con
nections are provided on the PC board for 
the centre-taps of the transformer low 
voltage windings. Use lockwashers under 
all mounting screws.

Now mount the semiconductors. 
Ensure that they are correctly inserted. 
Damage will occur to the 555’s if they are 
incorrectly soldered in and power applied. 
A similar warning applies to the other 
semiconductors.

A special note is required on the regula
tor power transistor, T1 3. While we have 
tabulated several types on the circuit 
diagram, the type we actually used was 
a C122B. This is a power transistor of 
Japanese manufacture commonly avail
able from parts outlets, at least in Sydney. 
Do not confuse it with the General Electric 
200V SCR of the same type number! This 
is a trap, and you have been warned!

PC stakes are recommended and any 
type may be used provided they are a tight 
fit in the PC board holes before soldering. 
These allow connections to the PCB to be 
quickly broken to remove the board from 
chassis.

Having checked the board carefully for 
wiring errors, components may be 
installed in the chassis. Rubber feet are 
secured with a screw and nut, the nut 
being held in the foot itself.

The mains cord is passed through a 
grommeted hole in the rear of the chassis 
and anchored by a clamp. The active and 
neutral wires are terminated in an insu
lated terminal block. The earth wire is sol
dered to a lug which is bolted to the 
chassis. The earth wire should be left with 
a loop of slack so that, if the cord is 
strained to the limit, the earth wire is the 
last to break.

Proper earthing of the chassis is the 
most essential step in the construction 
of the Musicolour. If it is not properly 
earthed a wiring mistake or component 
failure could make the chassis "live" 
and lethal!

Care is particularly necessary where the 
equipment is to be used in a public situa
tion, in association with a public address 
system, musical instrument amplifiers, 
coloured spotlights, festoon lighting, etc. 
In these circumstances, the Musicolour 
unit itself should be checked by a qualified 
electrician, along with the lighting fixtures 
to be connected to it.

Note that the mains wiring to the output 
socket and the mains cord and plug and 
the mains switch, should have a rating to 
suit the total load the Musicolour is 
intended to drive. If 2400W is the 
intended load, 10-amp wiring must be 
provided, particularly the mains cord and 
Plug.

Cut all the potentiometer shafts to a 
length to suit the knobs. Mount all the 
pots and switches but leave the front 

panel off at this stage to avoid scratching 
it. It can be installed after the unit is fully 
operational. Before soldering wires to the 
mains switch and neon bezel, push a 
length of plastic sleeving over the wires 
and after soldering, push the sleeving 
over the terminals.

The PC board can now be dropped into 
place in the chassis and mounted on 
"Richco" insulating plastic supports. 
Both board and chassis should be drilled 
to suit these supports. Six are required. 
Now make all connections exactly as in 
the wiring diagram.

Before the unit is connected to the 
display lamps and power applied, several 
checks should be made. First and most 
important, that there is a direct connec
tion between the earth pin of the mains 
plug and the chassis. Also, check that 
there is high resistance (eg, several 
megohms) between the heatsinks and the 
neutral line of the mains. There should be 
high resistance between both sides of the 
mains and the chassis. These checks 
should be made with a multimeter.

Now switch the unit on, with all lamps 
connected. The lamps should flash once 
at switch on and then go out. Switching 
to Standby should light the Low channel 
lamp(s).

In operation, it will be found that there 
is an optimum setting for the controls to 
obtain the best light display. This is in 
spite of the internal compressor. If con
trols are set too high, the lamps will tend 
to remain alight and vice versa.

If the Musicolour does not function first 
time, here are a few points on trouble
shooting. Remember, though, that this 
procedure can be hazardous because the 
full mains voltage is present in the circuit. 
If you do not have a multimeter and/or 
do not feel confident about your ability to 
cure a fault in the device, leave it strictly 
alone. Take it, along with this article, to 
a competent serviceman.

The first step in trouble-shooting is to 
measure all the DC voltages shown on the 
circuit. These should be taken with no 
audio input signal applied to the input. 
Before making measurements, disconnect 
the AC mains neutral to the PC board at 
the insulated terminal block. Disconnect 
the lamp cords from the three output 
sockets. This renders the Musicolour safer 
to work as the mains is removed from all 
the circuitry with the exception of the 
power transformer primary, on-off switch 
and the neon bezel. Mains connections to 
these components should be fitted with 
plastic sleeving, as noted above.

DC voltage measurements shown on 
the circuit should be taken as a guide, not 
gospel. If the readings on the PC board 
are within about 10% of those on the cir
cuit, there is no need to worry. These 
measurements should pinpoint most of 
the problems in the low voltage circuitry, 
with the exception of faults in the 555.

With no signal applied, voltage at pin 
3 of the 555 should be close to 1 2V. Now 
short the collector of T6 (or T9, T11) to 
its emitter. This should drop the voltage 

at pin 3 to less than 2V. If this occurs, 
the 555 is okay. If the same result is 
achieved by shorting the base of T6 (or 
T9, T11) to its collector, then T6 is okay.

If the fault appears to be in a Triac it 
can be checked in the following way. Dis
connect the 100-ohm gate resistor from 
the associated 555. Now reconnect the 
mains neutral and mains lamps. Turn on. 
If the lamp is alight, carefully short the 
gate of the appropriate Triac to its A1 ter
minal; if the lamp is still alight, the Triac 
is shot.

If the tamp will not normally light, the 
Triac should be checked in the following 
way. Disconnect the gate electrode as 
before and connect it to A2 via a 1k resis
tor. The lamp should now light. If not, 
replace the Triac.

Remember that mains voltage is 
applied to all the circuit when the whole 
unit is functioning. Use absolute care at 
all times. Preferably, do not work alone 
but with a companion who can check your 
actions. You cannot be too careful. Dead 
readers do not buy "Electronics Aus
tralia" (at least as far as we know!), so that 
for our sake as well as your own, take 
care.

To conclude, here are a few ideas for 
making a light display:

Most of the displays can be built around 
25-watt or 40-watt coloured globes. 
These are available in red, yellow, green 
and blue. The blue lamp will not appear 
nearly as bright as the red and yellow 
types. This is because the eye is less sensi
tive to the blue end of the spectrum, and 
tungsten filaments emit most of their light 
in the red and yellow region of the spec
trum. This means the blue filter stops 
most of the light. In general, the power 
needed for the blue lamps will be two or 
three times that for red and yellow 
lamps.

The display lamps should not be viewed 
directly. The basic materials needed to 
make interesting patterns are crinkled 
aluminium foil and frosted, fluted or pat
terned glass.

The simplest display is to mount three 
or more coloured lamps on a board and 
place them behind a stereo cabinet so that 
they light the wall behind it.

Another idea is to mount a number of 
lamps along a board, place frosted glass 
in front of them, and mount the whole 
display on top of the stereogram, organ 
or in the "interest point” in the room. 
Lights can be placed inside a cabinet, with 
crinkled aluminium foil behind them, and 
frosted glass in front.

For higher power displays, coloured 
spotlights will be required. Coloured 
spotlights are marketed by Philips and 
available from trade houses which 
specialise in lighting. The lamps are in the 
Philips Comptalux range and are avail
able in red, yellow, green and blue.

Many interesting displays could be 
obtained with these spot lamps aimed 
against walls, using beam splitting mirrors 
and rotating mirror balls. Your imagina
tion is the only limit.
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Check your car's exhaust emission with this

Exhaust Gas Analyser
A major cost incursion facing today's motorist is the cost of petrol. 
A badly tuned engine will not only waste petrol and hard-earned dollars, 
but will also result in increased exhaust pollution. This build-it-yourself 
exhaust gas analyser from Heathkit will provide a quick check on engine 
fuel mixture, so ensuring that you do not waste precious fuel nor con
tribute unnecessarily to air pollution.

by GREG SWAIN

On July 1st this year Australian Design 
Rule 27A (ADR27A), the toughest motor 
vehicle anti-pollution legislation ever 
enacted, came into force. The new rule 
sets the maximum permissible levels of 
pollutants in an exhaust system, and is the 
latest in a series of anti-pollution laws 
introduced in recent years.

Although the new rule applies only to 
new cars made after.July 1st, we should 
all be doing our bit to control air pollu
tion. Those of us with pre-ADR27A cars 
can play our part by keeping them in 
good tune. By so doing, we will not only 
cut down on exhaust pollution, but will 
also save money due to improved fuel 
economy.

Fig.1: this diagram 
shows the general 
construction of 
the sensor 
element. Two 
thermistor beads 
are contained in 
the element, one 
sealed in an air 
chamber, the 
other in a cham
ber with a baffled 
port.

It was with these thoughts in mind that 
our attention was recently focused on the 
Heathkit Model CI-1080 Exhaust Gas 
Analyser. As we shall explain below, an 
exhaust gas analyser is an invaluable 
piece of diagnostic test equipment which 
enables a quick check to be made on 
engine fuel mixture and exhaust emis
sion over a variety of operating condi
tions.

Physically, the Model CI-1080 Exhaust 
Gas Analyser consists of a meter unit and 
a sensor, which operate from either a 6V 
or a 12V car battery. The meter is de
signed to hang on a partially open win
dow or set on a convenient surface. The 
sensor is used near the tailpipe and has 

a removable stainless steel flexible probe 
tube. This all stores neatly in a durable 
plastic case.

In a nutshell, the Model CI-1080 is an 
instrument that will indicate the relative 
combustion efficiency, air-fuel ratio 
(AFR) and percent of carbon monoxide 
of typical four-cycle engine exhaust 
gases. These values are indicative of the 
interaction of carburettor and ignition 
settings, and also provide a good way to 
check emission control systems.

Before proceeding further, however, it 
may be as well to point out that this unit 
should not be used to adjust exhaust 
emissions from vehicles designed to 
meet ADR27A. The unit is simply not 

accurate enough for that purpose. In fact, 
claimed accuracy is only in the order of 
1 unit for air-fuel ratio, and about 3% in 
terms of CO content.

For example, under ADR27A the 
maximum allowable CO content in an 
exhaust emission must not exceed 4.5% 
at idling speed. If we now consider that 
the unit described here is only accurate 
to 3% CO, it may be readily appreciated 
why it should not be used for adjustment 
purposes. A significant error could other
wise result.

Let's now consider the operating prin
ciple of the Model CI-1080.

Basically, the unit operates by compar
ing the thermal conductivity of the 

exhaust gas with that of air. The relative 
values are then indicated on a large 
meter.

To explain further, operation of the 
unit is based on two physical factors:
• The thermal conductivity of exhaust gas 
varies from that of air; and
• the electrical résistance of some 
materials varies according to tempera
ture.

In the case of the CI-1080 exhaust gas 
analyser, two thermistor beads are used 
in a sensor probe. These thermistor 
beads have a large negative temperature 
coefficient of resistance, meaning that an 
increase in device temperature leads to 
a corresponding rapid drop in resis
tance.

In practice, an electric current is pas
sed through the thermistors, raising their 
temperatures to around the 150°C mark 
and dropping the resistance of each from 
2000 ohms at room temperature to about 
100 ohms. The actual résistance of each 
thermistor will depend on the tempera
ture, which in turn depends on the con
duction of heat from the thermistor to 
the air or gas that surrounds it.

Refer now to the circuit diagram. The 
two thermistor beads are matched at a 
specific current and dissipation and are 
connected in opposite sides of a bridge 
circuit. One bead is sealed in a cast 
aluminium chamber, while the other is 
placed in an adjacent chamber that has 
a baffled port to collect exhaust gases 
(Fig-1).

In operation, the bridge is first balan
ced with both thermistors exposed to air. 
Then the unsealed thermistor is exposed 
to exhaust gas. The thermal conductivity 
of the gas alters the temperature of the 
thermistor (and therefore its resistance), 
which unbalances the bridge propor
tionately. The appropriate reading is then 
indicated on the meter.

Power supply circuitry consists of 
diode D1 for reverse voltage protection, 
together with the nonlinear resistance of 
lamp L1 and the 4.7V zener diode D2 for
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voltage regulation. The unit is designed 
to operate from either a 6V or a 12V bat
tery. Resistors R1, R2 and the meter shunt 
resistor R4 limit the current into the 
bridge.

Calibration resistor R3 is switched in 
series with the meter during the calibra
tion procedure, as detailed in the assem
bly manual. R2 is then adjusted to give 
a full-scale meter reading, representing 
a current of 20mA into the bridge. Resis
tors R5, R6 and R7, in company with the 
two sensor thermistors, go to make up 
the meter bridge. R7 is used to balance 
the meter with both thermistors exposed 
to air.

Now, what of the kit itself, as a do-it- 
yourself project for the enthusiast?

Heathkit are renowned the world over
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Fig.2: graph showing the relationship 
between performance (power) and 
economy over a range of air-fuel ratios.

for the thorough presentation of their 
kits, and this one is certainly no excep
tion. It arrived well packaged, literally 
complete to the last nut and bolt, and 
accompanied by the usual step by step 
assembly manual. Also included was a 
separate manual describing the basics of 
kit building in some detail, and evidently 
aimed at the novice.

As with most Heathkit projects, the 
assembly instructions are so detailed that 
even a raw beginner could complete this 
kit, provided of course that he had some 
knowledge of soldering techniques and 
could successfully wield a screwdriver! In 
our case, the unit took only a few hours 
of work, and worked from switch-on.

Operational procedure is also well 
detailed in the assembly manual, and a 
summary is given below:
• warm up the engine to its normal 
operating temperature and allow to idle 
with the transmission in neutral;
• connect the meter to the battery and 
use the balance control to adjust the 
needle to the BAL point;
• set the sensor near the end of the 
exhaust pipe and insert the end of the 
flexible tube 15-30cm into the pipe;
• after the meter stabilises, note the 
meter indication of the relative air-fuel 
ratio.

Now what exactly is an exhaust gas 
analyser used for? Surprisingly, and in 
spite of detailed assembly and operating 
instructions, Heathkit give little indica
tion. The assembly manual simply states 
that the unit "is designed to be used on 
four-cycle engines after a tune-up to 
determine exhaust emission from typical 
commercial gasolines." While this state
ment is true, other uses of the unit can 
certainly be elaborated on.

Firstly, an exhaust gas analyser can be 
used to check engine idle mixture, a 
statement that must seem somewhat 
paradoxical in view of the fact that on 
cars made after June 1974 the idle mix
ture screw is sealed to prevent adjust
ment by the home mechanic. Either that, 

or only a very limited range of adjust
ment is available.

To explain, it must be emphasised that 
the CI-1080 is used purely as a diagnostic 
tool. Having diagnosed a fault condition 
(eg idle mixture too rich), the vehicle 
should be taken to an authorised service 
centre for repairs. The idle mixture screw 
should be resealed after adjustment.

However, checking engine mixture at 
idle speed is not the only potential use 
of an exhaust gas analyser. The CI-1080 
can also be adapted to test a vehicle 
under actual road conditions (Heathkit 
recommend the use of a dynamometer), 
so that the engine can be tested under 
load. This will require a little ingenuity on 
the part of the user, as the unit is not 
physically intended for use in this role.

A suitable arrangement would prob
ably be to securely tie or tape the exhaust 
sensor to the car bumper bar, and run 
the sensor lead to the meter through a 
rear window. The window can then be 
clamped against the lead to secure it in 
position. Power for the unit would most 
conveniently be derived from a cigarette 
lighter adapter.

Do not place the sensor unit in the 
boot for road testing. Exhaust gases 
could seep back into the cabin. Carbon 
monoxide is colourless, odourless, and 
potentially lethal!

Again, we don't suggest that you 
attempt to drive and take readings at the 
same time. Take along an observer to 
take readings for you.

In most cases, modern cars with some 
form of emission control should produce 
readings on the lean side for both idle 
and cruising speeds. Older cars may give 
readings on the rich side at idle, but at 
cruising speeds the pointer should swing 
to the lean side. Quick acceleration 
bursts should be indicated by a brief rich 
reading.

A rich reading should also result if the 
engine is placed under a load condition 
e.g., accelerating up a hill. If your car
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TANDYI ■ ELECTRONICS
6 channel mobile- full 5 watts input power

AQ95
• Lighted channel 

selector.
Complete with 
dynamic mike and 
mounting hardware.

Includes stainless steel shock 
spring. Easy two screw instal
lation without drilling. 1.06 m 
(42") can be mounted on front 
or side of most boot lids.

requires a P.M.G. licence.
Note: All transmitting equipment

No-hole fibreglass 
trunk grip aerial

OQ95
^1^^21.926

Stainless steel 
no-hole trunk mount

3495
^^^^21.908

Realistic TRC-11. One of the smallest mobile two way 
transceivers available, yet it delivers the same power as 
most of the bigger ones. Has ceramic filter, push-pull 
audio and a switchable automatic noise limiter. Com
plete with crystals for one channel.
3.81 x 10.79 x 16.51 cm (114 x 4'A x 6V2")

Call in 
for your 

fl® 
1977 Tandy 
catalogue

Yours just for the asking. Our new 1977 catalogue has 116 
pages of the latest in electronics. If you can’t make it to one of 
100 stores we II gladly send you one. Just send 50c (to cover 
postage and handling) to our Mail Order Department Re
member! The catalogue is absolutely free!

Measures SWR forward and reflected to 1KW. 
Check RF field strength. 100MA meter. 2-30 mHz 
52 ohms. 7.76 x 15.71 x 6.35 cm (1% x 63/ie x 2’4")

YOU
Over 100 Stores around Australia

Mounts easily with two set 
screws. Equipped with stain
less steel whip and spring. 
Also has base loading coil for 
superb performance less 
cable.

Field strength / SWR meter
|fi95
I 21.525

To Tandy International Electronics 
Mail Order Department, 
P.O. Box 229, Rydalmere, 260-316 Victoria Road, 
Rydalmere, N.S.W. 2116.

Please rush me your 116 page 1977 catalogue (en
closed is 50c for postage and handling).

Name:.

Address:

(please print)
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Exhaust Gas Analyser

Fig3: the circuit diagram of the Model CI-1080 exhaust gas 
analyser as it appears in the assembly manual.
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--------------
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indicates differently from these condi
tions, then the vehicle should be ser
viced. For example, if readings stay on 
the lean side when the engine is sub
jected to hard acceleration, then this 
indicates that the mixture is excessively 
lean; and a lean mixture could lead to 
burnt valves due to excessively high tem
peratures in the combustion chamber.

Conversely, if the readings obtained 
are consistently on the rich side then you 
are wasting fuel and polluting the 

This internal view shows the essential simplicity of the completed instrument.

atmosphere. And with the cost of petrol 
these days, wasted fuel can add up to 
quite a few dollars over a period of 
time.

In all cases, actual engine adjust
ments (e.g., to the carburettor or to the 
ignition system) should be carried out 
according to the engine manufacturer's 
specifications and methods.

Under normal cruise conditions air
fuel ratio should be of the order of 14:1 
or better. If the vehicle is pushed hard 

at a high speed, this value may drop to 
somewhere around the 12:9 mark, but 
should not get too much below this 
figure.

Note that the analyser should not be 
used on diesel engines, nor should it be 
used if you have added solvents or if the 
engine burns oil to a noticeable degree. 
Such emissions may coat the sensor and 
destroy its accuracy. It should also be 
noted that erroneous readings may result 
if the exhaust system is leaky.

And there you have it—a simple unit 
that will provide a quick diagnostic check 
on the operating condition of your car's 
engine. The one drawback is the cost 
which, at around the $114.00 mark, is not 
cheap. Countering this is the high stan
dard of the finished project (as with all 
Heathkit projects), and the experience 
you gain by building up the unit your
self.

The Heath Company is represented in 
Australia By Warburton Frank! Pty Ltd, 
who have branch offices in all state capi
tals and in Wellington NZ. Readers 
interested in the Model CI-1080 Exhaust 
Gas Analyser should either write to The 
Heath Centre, 220 Park St, South Mel
bourne, Vic 3205, or ring one of the 
following numbers: Sydney 648 1711, 
Melbourne 699 4999, Brisbane 527 255, 
Adelaide 356 7333, Perth 657 000, Hobart 
231 841, Wellington (NZ) 69 8272.

Finally, we will repeat an earlier note 
of warning. Never make tests on an 
engine without making absolutely cer
tain that there is adequate ventilation. 
Carbon monoxide gas is extremely dan
gerous, and potentially lethal. ®
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Build this simple kit project:

A 3-TRANSISTOR

SHORT WAVE

RECEIVER
by WALTER NEVILLE

Why would anyone, these days, want to build a primitive little 3- 
transistor radio when, for half the price, one can buy a complete com
mercial 6-transistor superhet? The answer is simple enough: you're not 
buying seven dollars worth of radio
worth of diversion and experience!

The availability of cheap, massed 
produced radios is unfortunate in one 
respect, in that it deters beginners from 
trying to build simple radios of their own. 
However, the fact remains that, if you 
want to gain experience with electronic 
bits and pieces, and you're prepared to 
commit a few dollars to that end, you 
may gain more pleasure from an elemen
tary receiver than from many other elec
tronic gadgets that you might think of.

These thoughts were prompted by a 
simple 3-transistor kit included among 
those available from Tandy Electronics 
stores throughout-Australia. Designated 
as a "3 Transistor Short-wave Radio Kit" 
No 28-110, it sells for $6.95. It is virtually 
complete, requiring only a 9V battery as 
an extra, plus an aerial and possibly an 
earth.

The intention is that the components 
be assembled on the moulded dish in 
which they are packaged, the dish having 
a pattern of numbered holes which key 
in with the assembly instructions. The 
whole thing can be assembled on a small 
table, conceivably with a minimum of 
tools, but the intention obviously is to 
encourage the would-be constructor to 
buy some tools for future use, together 
with a small soldering iron.

Packaged with the kit is a sheet of con
struction hints, mentioning tools, iden
tifying typical components and giving 
instructions about assembly and solder
ing. A second 6-page leaflet sets out 
step-by-step instructions for assembling 
the particular project, and getting it into
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at all—you're buying seven dollars

operation, while a couple of drop-in 
addenda alert the builder to possible 
substitute parts.

While the simplest, and probably the 
cheapest way to acquire all the necessary 
parts "from scratch", would be to buy the 
Tandy kit, it would be possible to build 
an equivalent receiver from components 
bought separately or recovered from the 
oddment box or a discarded transistor 
receiver. It could be assembled on a 
scrap of particle board, without thought 
of appearance, or it could be "prettied 
up" with a more pretentious capacitor 
and tuning dial, and plug-in coils.

Here a word of caution may be appro
priate. A more pretentious tuning capaci
tor and dial, and carefully finished coils 
will certainly make it easier to tune the 
receiver and to re-locate particular sta
tions. However, the basic performance 
will not be affected all that much because 
the set will remain what it is—a simple lit
tle 3-transistor receiver with strictly 
limited gain and a strictly limited sound 
level from the earphone. Physical 
embellishment would nevertheless con
fer its own rewards: a better looking 
project and experience in working to 
better mechanical standards.

While the literature accompanying the 
Tandy kit describes all the necessary 
steps to construct the receiver, virtually 
nothing is said about the design itself— 
how it really works. Accordingly, we 
have redrawn the circuit in a more 
familiar style and will explain its opera
tion on a stage-by-stage basis. The

explanation should assist those working 
from the original kit, but it will also be 
a guide to those who may want to build 
a set "from scratch".

Vital to the performance of the re
ceiver is the first transistor, a general pur
pose NPN silicon type, which serves as 
a regenerative detector. In the original kit 
the type specified is a 2N5223 but a 
variety of other general purpose NPN 
silicon types should work in much the 
same fashion, as for example: BC239B, 
BC173, BC108, BC109, BC208; BC209, 
BC548, BC549, etc. Individual samples of 
individual types may vary somewhat in 
their exact behaviour in a regenerative 
circuit but this can be half the fun 
provided you keep the leads accessable, 
so that transistors can be interchanged 
easily.

A point to watch, when considering 
alternative transistors, is the matter of 
connections. If at all possible, check on 
the particular type and brand you plan 
to use.

The actual circuit configuration is 
unusual but has fairly obviously been 
chosen to permit the use of the simplest 
possible tuning coil—one with two con
nections only. To change bands, it is 
necessary only to clip the two connec
tions into spring terminals.

Accordingly, the detector transistor is 
used in what is called the "grounded 
base" or "common base" configuration. 
While being provided with a DC bias 
voltage via 100k and 33k resistors, the 
base is bypassed to earth with a .01 uF 
capacitor so that it is grounded as far as 
the signals are concerned.

In this configuration input signals are 
normally fed to the emitter and output 
is taken from the collector but, at first 
glance, the circuit does not appear to 
follow this convention. Instead, the emit-



ter is taken to earth through a fixed and 
a variable resistor in parallel and is lightly 
bypassed by a 50pF capacitor.

The tuning circuit is between the col
lector and its 33k collector supply resis
tor, the latter being bypassed for high 
frequencies by a .01 uF capacitor. The 
aerial is fed into the active end of the coil, 
and therefore to collector by a low value 
capacitor: 12pF. However, because there 
is a 50pF capacitor between collector and 
emitter, the incoming signal also reaches 
the emitter.

Those familiar with circuit design will 
recognise the arrangement as one com
monly used for a transistor oscillator and, 
provided the resistance between emitter 
and earth is kept high enough, the stage 
will oscillate at a frequency determined 
by the tuned circuit. To serve as a detec
tor, the amount of resistance between 
emitter and earth must be maintained 
just below the value which would permit 
the stage to oscillate.

In practical terms, with the 500-ohm 
"regeneration" control set near mini
mum resistance, the gain (or sensitivity) 
of the receiver will be very low, partly 
because most of the signal input is 
shorted to earth, and partly because 
there is a minimum of regeneration (or 
positive feedback) from collector to 
emitter.

Gradually increasing the amount of 
emitter resistance in circuit will increase 
the sensitivity—and selectivity—until a 
point is reached where the stage 
suddenly begins to oscillate. With a 
normal AM transmission this is evid
enced by a whistle caused by the local 
oscillation heterodyning (or beating 
with) the incoming carrier. With a Morse 
code transmission, which might other
wise be inaudible, oscillation causes it to 
be heard as a series of whistles whose 
pitch varies with tuning.

To avoid causing interference in other 
nearby receivers, the regeneration con
trol should be kept just below the point 
of oscillation when listening to normal 
AM transmissions. If listening to Morse 
code, adjust the detector so that it is 
barely oscillating.

Incoming signals, which are "de
tected" or "demodulated" by the first 
transistor produce an audio signal which 
appears across the 33k detector load 
transistor. They are coupled, in turn, 
through a .05 (or .047uF) capacitor to a 
100k volume control.

The volume control may seem to be 
redundant in view of the fact that the 
regeneration control will itself affect gain 
and therefore volume. There is an im
portant distinction however. By keeping 
the regeneration control just below the 
point of oscillation, the tuning system 
exhibits not only maximum gain but 
maximum selectivity; as such, it can best 
separate adjacent stations. If, under 
these conditions, the signals are so strong 
as to overload the rest of the receiver, 
the volume control can be adjusted as 
necessary, without prejudicing detector

performance.
From the volume control, the signal 

passes to a second transistor, a general 
purpose PNP germanium type. These are 
gradually disappearing from dealers' 
shelves but any number of them are to 
be found in oddment boxes and dis
carded transistor radios. Being PNP, the 
transistor is "upside down" with respect 
to the NPN detector, with its emitter 
going to the positive side of the supply 
and collector to negative, or earth. 
Otherwise the circuit is ordinary enough, 
the stage being directly coupled to a 
third transistor, also a general purpose 
PNP germanium type.

The original kit circuit specifies type 
2SB54 for both audio stages, with type 
2SB186 as a possible substitute. In Aus
tralia the AC122, AC125 and AC128 
would be more commonplace but, in 
practice, almost any general purpose 
PNP germanium transistor would prob
ably work, provided you can identify it 
as such and sort out the leads.

The earphone must be a crystal "ear
piece", both to present a sufficiently high 
impedance load to the output transistor 
and to avoid interfering with its DC 
operating conditions. The usual 8-ohm 
magnetic earpiece would not be suitable 
on either count. Ordinary high 
impedance headphones would probably 
work okay but make sure to connect a 
low value electrolytic capacitor (1 to 
10uF) in series with the active lead to 
block the direct current path. (Electro 
plus to collector, minus to earphone.)

Power for the receiver comes from a 
9V "transistor" battery, the current drain 
being just over 1 milliamp. No off-on 
switch is envisaged in the original kit, the 
idea simply being to slip the plus wire out 
of its terminal. A simple switch could, of 
course, be added if so desired.

And now a word about the tuning coils 
and frequency coverage. The original kit 
contains a length of insulated solid-core 
hook-up or "bell" wire which is used, in 
part, for connecting leads. However, the 
instructions suggest cutting a 1614-inch 
length of the wire and using it to wind 
an 8-turn coil around an AA battery- 
giving an effective internal diameter of 
about 14mm. It is further suggested that, 

while the coil us still being held in posi
tion on the battery, the turns be wrapped 
with a couple of layers of cellulose 
"sticky" tape to hold them together. 
Once clear of the battery, more tape can 
be added as necessary.

With such a coil the kit literature sug
gests a frequency coverage from about 
20MHz with the capacitor fully open to 
13MHz with the plates fully meshed.

If you want to experiment with dif
ferent bands, we suggest that you wind 
the coils on rigid formers cut from card
board or plastic tube with a diameter 
between Vi-inch and %-inch. Or you can 
make your own "cardboard" formers by 
glueing strips of brown paper, rolling 
them to the appropriate diameter and 
leaving them aside to dry. Wind on the 
requisite number of turns and secure 
them in position with tape or, better still, 
a couple of spots of quick drying 
adhesive.

The kit leaflet suggests coils which can 
be wound up to cover other frequencies 
apparently on the assumption of the 
same wire (solid-core hook-up or bell 
wire from a hardware store) which winds 
to about 21 turns per inch. Assuming a 
former diameter of about 14mm, the sug- 
gestions are: 50-26MHz 2 turns; 
28-19MHz 5 turns; 20-13MHz 8 turns; 
14-9MHZ 15 turns; 10 to 6MHz 25 turns; 
5.7 to 4M Hz 40 turns.

To extend the coverage to below the 
3.5MHz amateur band, we suggest you 
go to a larger diameter former, say 25 
turns on 1-inch diameter.

The set is not well suited to broadcast 
band coverage, partly because the 
capacitor cannot cover the whole band, 
and partly because the regeneration cir
cuit is not optimised for the much lower 
frequencies. However, you can try clip
ping the secondary winding of an 
ordinary aerial coil between the ter
minals or, more conveniently, a commer
cial VPC 350 peaking choke.

And the aerial? Typically about 20ft or 
so, supported as much in the clear as 
possible. An earth wire will also help, 
connected either to a metal spike driven 
into moist ground, or clipped to some
thing earthed via the power mains. ®
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Solid state 3.5MHz 
novice transmitter
Here is another project for those readers who are radio amateurs—and 
in particular, for those who have recently gained their Novice licence. 
A fully solid state AM/CW transmitter for the 3.5MHz band, it uses 
a novel approach: a low level modulated exciter driving a broadband 
linear.

by IAN POGSON

In April last we described a 27/3.5MHz 
transverter, intended for holders of the 
new Novice licence-and other amateurs 
—who already had a transceiver on 
27MHz. With the two pieces of equip
ment, they would then be able to get 
started on the 3.5MHz amateur band. 
Readers who are familiar with the trans
verter in question will know that it incor
porates a wideband linear amplifier with 
high gain, capable of giving 10 watts of 
RF into an aerial system.

While we were preparing the trans
verter for publication, we realised that 
the linear amplifier had quite interesting 
potential for a number of other applica

The completed prototype, housed in a simple, inexpensive aluminium case.

tions. One possibility was for a simple 
crystal controlled 3.5MHz AM transmit
ter, using an exciter amplitude modula
ted at low level and then amplified to the 
required power level by the linear 
amplifier.

This arrangement has been put into 
practice, and the result is the new solid 
state Novice AM transmitter shown here. 
The new exciter is made up on a printed 
board, the same size as the mixer board 
of the transverter project—which it 
replaces, mating with the original linear 
board. The changeover relay has been 
incorporated into the exciter board, the 
same as previously. In point of fact, we 
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are still using the same metalwork as was 
used for the transverter. All that is 
required is a few extra holes.

The exciter circuit is relatively straight
forward. The RF generator consists firstly 
of a simple 3.5MHz crystal oscillator, 
using any one of the readily available 
small signal transistors such as the BC208, 
BC548, BC108, etc. Output from the 
oscillator is from the emitter circuit, via 
a 60pF trimmer capacitor which functions 
as a drive control. This is followed by a 
buffer stage, with tuned collector. The 
buffer then drives the modulated 
amplifier via a suitable impedance 
matching network. Unlike the two for

mer stages, the modulated amplifier uses 
the grounded base configuration. The 
collector is tuned and the output is fed 
via an impedance matching network into 
a 2.2k potentiometer, which functions as 
a drive control to the linear amplifier.

The speech amplifier accepts output 
from a microphone, via a 47k resistor 
which allows for satisfactory operation 
from either low or high impedance 
dynamic microphones. The 47k resistor 
and the 220pF capacitor form an RF filter, 
thus ensuring freedom from RF getting 
into the speech circuits, with possible 
problems.

Output from the speech amplifier is via 

a 470k audio level control, which in turn, 
feeds the modulating amplifier. 
Frequency response of the audio circuits 
is shaped by the use of suitable coupling 
and by-pass capacitors. These give a suit
able roll-off at both low and high 
frequency ends of the speech range.

Output from the modulating amplifier 
is taken via a 10uF electrolytic capacitor 
to the base of the modulated RF ampli
fier. The 1 k resistor in the base is the load 
into which the modulating amplifier 
works, varying the base bias at audio 
frequencies and thus achieving ampli
tude modulation.

It will be noticed that the base of the 
modulated amplifier is bypassed for RF, 
but not for the required audio frequen
cies. The reactance of the 0.1 uF capacitor 
is low at 3.5MHz, but its reactance is still 
high relative to 1k at audio frequencies. 
It does provide some treble rolloff, used 
to help shape the audio response.

Early in the development of this 
exciter, we used a small transistor driver 
transformer as a modulation transformer. 
This worked out very well, but transform
ers are expensive and take up quite a bit 
of space so we decided to dispense with 
it if at all possible. The system of base 
modulation which we have adopted has 
proved quite satisfactory, so a trans
former cost has been saved—offset only 
by the cost of two resistors and two 
capacitors.

For the CW enthusiast, we have 
provided for keying of the exciter as well. 
Keying is done in the emitter circuits of 
both the crystal oscillator and the buffer. 
Reasonably satisfactory keying was 
achieved initially by simply keying the 
emitter circuit of the buffer, but there was 
still some RF leakage getting through into 
the linear. Although this may not have 
been a problem over long distance 
working, it may well have resulted in a 
"back wave" effect over shorter dis
tances. By keying the oscillator as well, 
this problem has been overcome. The 
8uF electrolytic capacitor across the key



ensures freedom from possible key 
clicks.

The exciter and speech circuits are 
operated from a 9.1V regulated supply, 
derived from the main 12 — 15V supply 
via a 470 ohm dropping resistor and a 
9.1V zener diode. Diode D2 is used for 
reverse polarity protection. Also, the 
relay will not operate on reverse polarity 
from a separate PTT supply because of 
diode D4. In addition, D3 prevents 
spikes from the supply rail from operat
ing the relay.

One set of relay changeover contacts 
is used for aerial changeover. A second 
set of contacts is used to switch the sup
ply rail to the transmitter and the third 
set is available for use for receiver 

muting. The fourth set of contacts is not 
used.

The second PC board contains the 
original linear power amplifier, consist
ing of TR6 as driver and TR7, TR8 and the 
push-pull final power amplifier. The 
complete power amplifier is broad 
banded, unlike the more conventional 
tuned approach. This does away with the 
usual rather large tuning components. T1, 
T2 and T3 are broad band transformers 
wound on ferrite balun cores. Diodes D5 
and D6 are used to control the bias 
necessary for linear operation. As the 
power transistors have a relatively high 
DC current gain, some form of protec
tion is necessary to prevent thermal 
runaway and so the bias supplies have 

been made relatively stitt.
Transformer T1 is a step down coup

ling from the output from the exciter 
board to the base of driver TR6. The 10 
ohm resistor at the input of T1 has been 
added in the interest of driver stage 
stability. Inductor L3 and the 0.1 uF 
capacitor are decoupling for TR6, whilst 
inductor L4 is loaded with 100 ohms to 
reduce the possibility of stray resonances 
in the collector load circuit. This circuit 
is then capacitively coupled to the step 
down transformer T2, which divides the 
signal to feed the bases of the output pair 
TR7 and TR8. RFC1 and RFC2 are similarly 
loaded with 22 ohms each to reduce the 
possibility of unwanted resonances.

T3 in the power amplifier collector cir-
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LECTROSONICS
VOICE PROJECTION FOR EVERY 

NEED

VOICE PROJECTOR 18
• Rugged Use • Superior quality
• Rechargeable battery pack
• Supplied complete with microphone 

coiled cord and carrying case

VOICE PROJECTOR 27
• Fully Portable • Convertable to a 

lecturn
• Two microphone inputs
• Supplied with gooseneck microphone
• Tape recorder input and output

VOICE PROJECTOR 30
• A completely portable sound lecturn
• Mains and battery operated
• Two mic inputs
• Wide sound coverage, excellent sound 

reproduction
• Tape recorder input and output 

connection
• Supplied with gooseneck microphone.

M30-R30 WIRELESS MICROPHONE
• A truly lightweight radio microphone 

transmitter and receiver
• No trailing antenna leads
• Clear crisp sound reproduction
• Built in on/off switch
• Receiver weighs only 6 ozs.
Suitable for plug in connection to model
27 and 30 voice projectors.

AVAILABLE FROM 

AUDIO TELEX COMMUNICATIONS
PTY. LTD.

SYDNEY 
54-56 Alfred Street, 
Milsons Point 2061 
Telephone: 929-9848

MELBOURNE 
828 Glenferrie Road, 
Hawthorne 3122 
Telephone: 819-2363

Solid state 3.5MHz novice transmitter

cuits is the supply feed and combining 
transformer. The output transformer T4 
transforms the low impedance output up 
to the desired 50 ohms. Inductor L5 and 
two 0.1 uF capacitors provide decoupling 
for the ouput stage.

Construction of the transmitter can be 
divided broadly into two sections, coil 
winding and assembly of the two boards. 
As the boards cannot be properly assem
bled until the coils are wound, it seems 
logical to do this part of the job first. All 
of the coil winding details are given in 
the coil winding table and in the various 
diagrams. Winding the coils, although 
not difficult, does call for a considerable 
amount of care, particularly in terminat
ing the various windings. In cases where 
a centre tap is not used it should be cut 
off fairly short and bent up alongside the 
core, so that there is no danger of it short
ing against other components, or the 
board copper.

The exciter PCB is probably the easier 
of the two to assemble and I suggest that 
you do that one first. By following the 
drawing for this board, you will find it 
quite easy to assemble. The usual 
precautions and procedures should be 
taken. Start off by fixing all the small 
components such as resistors, diodes, 

An interior view of the transmitter with the wiring complete. The exciter board is 
situated directly behind the front panel, with the linear amplifier to the rear.

capacitors, and then add the larger com
ponents. Make quite sure that diodes, 
electrolytics and transistors are all fitted 
with due regard to polarity.

The linear amplifier board may be 
assembled next. Guided by the layout 
drawing, it will also be up to each 
individual builder to determine the order 
of assembling the various components. 
Where some components are close 
together, it will become obvious as to 
which ones to fit first. Particular care 
should be exercised when mounting the 
various coils and transformers, making 
certain that the centre taps where not 
used, are kept clear of other conductors. 
The added 10 ohm resistor right at the 
input will only be soldered to the board 
at one end, the other end will be stood 
off the board ready to take the centre 
conductor of the input cable. Do NOT 
solder the three 2N5590 power transis
tors in place at this stage.

At this point, we can turn our attention

The wiring diagrams for the exciter board 
and the linear amplifier board are shown 
at right and far right respectively. Both 
boards are shown actual size. Note that 
for the linear amplifier, components are 
mounted on the copper side of the 
board.
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27MHz TWO-WAY RADIO
FOR INDUSTRY, FARM, 
BOATS, SPORTS, ETC.

Greyscale/Convergence Generator
Features ★ CROSSHATCH ★ DOTS ★ VERT. & HOR. LINES ★ VERT. BARS 
★ GREYSCALE (8 Step) ★ WHITE SCREEN ★ BLACK SCREEN ★ VHF 
OUTPUT (Tunable) ★ HOR. & VERT. SYNC. & BLKG. ★ PORTABLE MAINS/ 
BATTERY OPERATION ★ HIGH STABILITY,«. RELIABILITY ★ LOW PRICE 

LoNLV^rS'o pi, 15% S.T,

DA f COLOUR BAR GENERATORK PUSH BUTTON MODEL COLROSE PBC III

Only 1-15/ 16"H x 5-3/ 16"Wx 6-13/ 16"D.

5 WATTS

★ Provides the THREE COLOUR BAR STANDARDS as used in Australia 
(100% Amp 100% SAT., 100% Amp 95% SAT., 75% Amp 100% SAT.)

★ Provides the THREE ASSOCIATED GREYSCALE PATTERNS.
6 CHANNELS $139.50 (Crystals Extra)

The latest in the famous LAFAYETTE Micro series the 
MICRO 66 embodies the versatility, reliability and perfor
mance which have made LAFAYETTE famous throughout 
the world in 27MHz communications. With an extra sensi
tive receiver of better than 1uV for 10db S-to-N ratio, 

Range-Boost " modulation circuitry, a built-in speaker 
plus push-button selected external speaker-microphone 
(supplied), the MICRO 66 is ideal for Boats or Base Station 
operation Operates from 12V DC or 240V AC with 
optional Base Station Power Suoply

★ Accurately Centred CROSSHATCH 
height, width and linearity.

Other features include ★ DOTS ★
★ RED SCREEN ★ WHITE SCREEN

pattern for easy adjustment of picture

VERT. & HOR. LINES ★ VERT. BARS 
★ PAL/NTSC COLOUR BARS ★ VARI-

5 WATTS
12 CHANNELS

DYNA-COM 12A
$139.50 (Crystals Extra)

A powerful 5-Watts input power in 
a hand-held transceiver! Excellent 
sensitivity and selectivity. Rug
gedly designed for extra reliable 
performance. This high-power 
walkie-talkie operates from internal 
batteries (rechargeable Ni-cad bat
teries available) or an'external 12V 
source.

ABLE BURST AMPLITUDE ★ VARIABLE VIDEO OUTPUT — pos. or neg. 
polarity ★ VHF OUTPUT — tunable ★ SOUND CARRIER —mod. (1kHz) or 
unmod. ★ CANCEL Y(Luminance) U(B-Y) & V(R-Y) switches ★ C.R.O.
Sync. Socket.

--------------------- , REDUCED 70
STILL ONLY J36tf00 plus 15% S.T. | $230+ST.

COLROSE ELECTRONICS
13 Freda Street, Netley, S.A. 5037 — Phone 293 5617

COMPUTER COMPONENTS
KEY TO MAGNETIC TAPE UNITS. COMPLETE $ 1 50.00 

COMPONENT PARTS OF ABOVE

1,000’s of LAFAYETTE HA-310 
walkie-talkies in use in Australia, 
100,000 s throughout the world 
attest to their superior qualities. A 
professionally designed, sturdily 
constructed, commercial quality 
unit for top performance and long 
term reliability. Rechargeable 
Ni-cad batteries are available to 
suit.

1 WATT 3 CHANNELS

Model HA-310
$73.50 (Incl. 27.240MHz)

All above transceivers are P.M.G.
Type Approved (Licence Required).
A LARGE RANGE OF ACCESSORIES IS AVAIL
ABLE, ANTENNAS. CRYSTALS. CONNECTORS. 
ETC. PLEASE ENQUIRE FOR DETAILS.

ELECTRONICS 
div of Electron Tube Distributors P/L 

94 ST. KILDA RD. ST. KILDA 
VIC., 3182 Phone 94 6036

REGULATED POWER SUPPLY
(1 /Unit) Constant voltage Transformer, Filter 
-5x 90,000aF caps, +15V4A, -15V 4A, + 5V 
1 2A. $30.00. Requires following transformer 
for 240V operation.

MAGNETIC TAPE DRIVES, 
PAPER TAPE PUNCHES

3kw 240 60n Invertor, Linear motors. Blowers. 
Printers Large Selection P C. Boards. Power
supplies. Many other items.

AUTO TRANSFORMER 1000VA 
(1 /Unit). Com; 120V; 220V; 240V $35.00. CORE MEMORY BOARDS 

(2/Unit) 250 Characters. $5.00.

MAGNETIC TAPE TRANSPORT
(1/Unit) c/w Vacuum Columns, Vacuum 
Pump, Air Filter, Drive Motors, Solenoid Brakes 
$70.00.

FANS
5" 120V. (5/Unit) Series 2 for 240V $3.00 ea.

ALPHANUMERIC KEYBOARDS 
(1 /Unit) $20.00.

CIRCUIT BREAKERS
(10/Unit) High quality—Assorted sizes $1.50 ea.

AUTOMATIC DOOR MOTORS
240V Single Phase. Reversible ’A, Vs. Vs HP. Planet
ary Geared Motors, Two Speed. High Speed 140 
rpm. Low Speed — Electrically ADJ over 10-1 
range. Magnetic braking — suitable Tilt-A-Dor. Roll- 
A-Door, Sliding Doors. $80.95. 3 Code Radio Con
trols. $110.00.

VACUUM PUMP 
(1 /Unit) $15.00.

P C. BOARD
Average 10 Transistors, 20 Resistors + ICs, Capaci
tors, etc. 1 Board. $1.00.

FRASER PRODUCTS, 425H PENNANT HILLS RD 
PENNANT HILLS. PHONE 848 9133 AH. 639 0432.
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to the metalwork. Holes should be 
drilled to take the two coaxial sockets 
and the rubber grommet on the back 
panel. Also, holes should be drilled to 
take the meter, potentiometer, jacks and 
switch on the front panel. Four holes also 
have to be drilled to take each of the two 
PCBs. These holes should be located so 
that the front edge of the exciter board 
is 30mm behind the front panel. Similarly, 
the back edge of the linear board should 
be 30mm from the back panel. This 
leaves a space of about 10mm between 
boards.

The linear amplifier board should be 
temporarily screwed into place and the 
three holes for the power transistors 
should be carefully marked on the bot
tom of the box. Clearance holes should 
then be drilled to take the screw thread 
of the transistors. These holes should be 
deburred.

Before mounting the PCBs perman
ently, the coax and other leads from the 

exciter board should be soldered in 
place and each lead cut to length to reach 
its ultimate destination. This done, mount 
both boards and in the case of the exciter 
board, use two nuts between the board 
and the case to act as spacers. Only one 
nut spacing is used in the case of the 
amplifier board.

Mount the components on the front 
and back panels, and then all interwiring 
between these components and the 
boards may be done. Leads to and from 
the meter should be run in heavy cable, 
preferably coloured red for positive and 
black for negative.

On the circuit may be seen a separate 
lead marked "Ext PTT + 12V". It is norm
ally intended that this lead be incorpora
ted into your PTT system so that the relay 
on the exciter board will be operated 
when the appropriate switch is operated. 
This must be left to the reader, as each 
situation must be dealt with individually. 
The switch on the front panel of the 

transmitter is provided as an over-ride 
switch.

On the linear amplifier, we bent up the 
ends of the connection lugs of the 
2N5590 transistors. About 2mm or so was 
bent up at right angles at the end of each 
lug. This effectively shortens the lugs and 
also allows a small amount of pressure 
to be applied to each lug as it is soldered 
in place. After bending, tin each lug, 
together with the corresponding areas 
on the board. Mount the transistors and 
screw each one in place with the nut 
supplied and with the dot indicating the 
collector. They may now be soldered at 
each of the four points.

With the unit completely wired and 
assembled, a thorough check should be 
made of all work, making sure that all 
components are in the right place and 
that polarities are correct where neces
sary. Satisfied that all is well, a power sup
ply is needed that will deliver between 
12 and 14 volts, preferably 13.8 volts, at

COIL WINDING DATA FOR 3.5MHz TRANSMITTER

BASIC WINDING

SOLDER 
TOGETHER 
(NOT USED)

SOLDERSOLDER
PRIMARY

0 1EARTH

BASE 
TR8 SOLDER

BASE
SOLDER TR7

TRANSMIT Coll Data
L1, L2. 50 turns 28B & S enamel c/w 

on Neosid 7.6mm former, 32mm 
long with grade 900 slug.

L3, L4, L5. Parallel four strands of 28B 
& S enamel wire and twist together 
evenly with about 10 twists per inch. 
Wind on balun core as shown in 
drawings and then carefully ter
minate as shown in drawing. Centre 
tap not used.

T1. Wound and terminated the same

as L3-4-5 but centre tap used.
T2. Parallel six strands of 28B & S 

enamel wire and twist together 
evenly with about 10 twists per inch. 
Wind on balun core similar to 
previous units above and carefully 
terminate as shown in drawing. 
Centre tap used.

T3. Parallel four strands of 28B & S 
enamel wire and twist together 
evenly with about 10 twists per inch. 
Wind eight turns on 4C6 toroid and 

carefully terminate as shown in 
drawing.

T4. Wind secondary of 14 turns of 20B 
& 5 enamel wire on 4C6 toroid. 
Then wind primary of six turns of 
16B & 8 enamel wire over second
ary as shown in drawing.

RFC1, RFC2. Wind in formers by run
ning 26B & S enamel or TC wire 
continuously through five of the six 
holes, giving a winding end at each 
end of the former.
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Why pay 
high prices 

for cermets?
The advantages of Cermet are well known. They 
are small, robust and totally enclosed. They have 

low thermal coefficients and high power-dissipation 
characteristics. They are very stable under wide 

variations in working conditions.

Soanar-Noble 
Cermet Trim

Potentiometers
Offer you the same advantages but at real 

down-to-earth prices.

Soanar-Noble VTP Cermets are available in a range of 
values from 100X1. to 1 meg and are designed 
for horizontal PCB mounting with vertical trim 

adjustment.
Terminations conform to the standard

.1" grid spacing.
Ratings are .5 watts over the temperature 

Range — 30°C to +80°C.

An enclosed, low cost cermet 
ideal for P.C.B. mounting.

TECHNICAL LITERATURE AVAILABLE ON REQUEST

SOANAR ELECTRONICS PTY. LTD.
SALES OFFICES VICTORIA: 89 0661 

N.S.W : 78 0281
à „ S AUST.: 51 6981

30 Lexton Road.Box Hill.Vic.,3128, QUEENSLAND: 52 5421
Australia. Telex:32286. W. AUST 81 5500

3.5MHz novice transmitter

about 136 amps. However, if you have ideas of going to SSB, 
with modifications in the future, then it would be wise to make 
sure that the power supply will deliver about 216 amps norm
ally, with peaks of up to 5 amps. A car battery may be used 
for the power supply. You will need a dummy aerial, 50 ohms 
non-inductive and capable of handling at least 10 watts. You 
will also need a CRO and an audio generator for some 
preliminary adjustments.

Before embarking on the main job of alignment, there are 
a few preliminary checks which must be made. Set the 6.8 
ohm variable resistor VR2 so that there is no resistance in cir
cuit. This cuts off any forward bias on the output transistors 
TR7, TR8. Connect the dummy aerial to the output and connect 
the two power supply leads to the supply. Set the 2.2k drive 
trimpot to its off position, with the rotor at the earth end.

Now operate the PTT switch on the front panel, at the same 
time watching the 5A meter. The meter should show little or 
no reading. If it swings full scale, there is obviously trouble. 
This should not occur in your case, however, as we have added 
the 10 ohm resistor at the input to the driver to stop the driver 
from "taking off".

Assuming that all is well, now take a voltage measurement 
at the emitter of the driver transistor TR6. Readings we took 
were 0.42V and 0.45V on the two units available. Your reading 
should be close to these figures.

Now adjust the variable resistor VR2 with a screwdriver, and 
set the collector current for the final at between 0.1 A and 0.2A. 
This corresponds to between half and one division on the 
meter scale. Switch off the PTT and this concludes the 
preliminary adjustments.

Now we are ready to adjust the exciter. If your CRO will 
respond to the signal frequency of just over 3.5MHz, then it 
may be used to advantage. Connect the CRO across the 2.2k 
trimpot, with it still turned off so that no drive is delivered 
to the linear amplifier. If your CRO is not suitable, then the 
signal may be tuned in on your receiver and adjustments made 
while using the signal strength meter as an indicator.

Before switching on, set the 6-60pF drive control trimmer 
between the oscillator and the buffer stage, so that there is 
only about 10% of capacitance in circuit. Now switch on and 
by adjusting the sensitivity of the CRO or receiver to suit, a 
signal should be indicated. Adjust the slug in L1 for maximum 
response. It may be necessary to readjust the sensitivity of 
the CRO or receiver. Now adjust the slug in L2 for maximum 
response.

Now feed in 1000Hz from an audio generator into the 
microphone input, and adjust the generator and audio level 
control on the transmitter until 100% modulation is achieved. 
If you have been using a receiver for adjustments up to now, 
it will be necessary to use a CRO which can check the modula
tion. All this done, it may be observed that the positive half 
cycles of the modulation envelope are being crushed. This 
means that there is too much drive from the oscillator and 
the trimmer should be reduced in value until the crushing dis
appears. On the other hand, it may be that there is not enough 
drive, in which case the trimmer should be advanced until 
crushing occurs. It should then be reduced slightly.

The trimmer drive adjustment is rather critical and it should 
be done with due care. However, once done, it should not 
have to be touched again, given a reasonably stable power 
supply voltage.

With the modulation still set to 100%, connect the CRO 
across the dummy load and advance the 2.2k trimpot drive 
control to the linear amplifier, until 1 amp is indicated on the 
meter. It will be necessary to readjust the CRO sensitivity. The 
pattern should be a duplicate of that observed from the 
exciter. If the positive half cycles of the modulation envelope 
are crushed, the drive to the linear amplifier should be reduced 
until the crushing disappears. On the other hand, it may be 
possible to advance the drive so that the meter indicates 1.1 
amps or so before crushing occurs.
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LIST OF COMPONENT PARTS

7 Case 230mm wide x 200mm deep 
x 65mm high

1 Meter, O-5A, 52mm x 48mm 
(Q2030)

7 Toggle switch, SPST
7 Knob
2 Coax sockets
2 6.5mm jack sockets
7 Rubber grommet
4 Mounting feet
7 PCB for linear amplifier (Dick 

Smith Electronics)
7 PCB for exciter, 195 x63mm, 

coded 76EX10
7 Relay, 4 c/o, 185 ohms, 21/4CA or 

similar
7 Socket for relay
7 Crystal, style D, ambient tempera

ture, 30pF, .003%, selected 
frequency in 3.5MHz band

7 Socket for crystal
5 Balun cores, Philips 4312-020-36640
2 Choke formers, Philips 

4312-020-36640
2 Toroids, Philips 4322-020-91020
2 Coil formers, Neosid, 7.6mm x 

32mm with can and grade 900 
slug

3 Transistors, 2N5590
5 Transistors, BC208, BC548, BC108, 

etc
5 Diodes, EM401 or similar
7 Zener diode, BZX79/C9V1 or 

similar
7 470uH RF choke
RESISTORS ('AW unless stated other

wise)
4 5.6 ohms
7 6.8 ohms tab pot, Philips 

2322-011-02688
2 10 ohms
2 22 ohms
7 68 ohms 5W
7 700 ohms
7 220 ohms 1W
7 470 ohms
3 1k
7 2.2k trimpot

The adjustment just described will vary 
quite widely as to the amount of current 
which the linear amplifier will draw 
before crushing of the modulation 
envelope occurs, according to the actual 
voltage of the power supply. In turn, this 
will all be reflected in the amount of RF 
power output which is realised. With the 
recommended 13.8 volts, a very satisfac
tory performance may be expected. It 
would also be wise not to push the sup
ply too much beyond 14 volts, although 
a maximum of 15 volts is indicated on the 
circuit.

The final is capable of being driven to 
20-30W PEP and it is also capable of 
being driven to this level on CW, 
although if this is done on a prolonged 
basis damage may be done to the output 
transistors.

It is worth noting that if the two final

7 3.3k
7 4.7k
7 8.2k
7 70k
7 22k
2 33k
7 47k
2 68k
7 700k
1 470k log pot
7 2.2M

CAPACITORS
7 56pF 630V polystyrene
7 6-60pF Philips plastic trimmer
2 150pF 630V polystyrene
7 220pF 125V polystyrene
2 270pF 125V polystyrene
2.0012uF 200V greencap
7 ,0022uF silver mica
7 ,0033uF 200V greencap
7 ,01uF 200V Creencap
7 .02uF 50V ceramic
2,039uF 200V greencap
7 0.1uF 100V greencap
5 0.1 uF 50V ceramic
2 0.22uF 100V greencap
7 4.7uF 30VW tantalum
7 8uF 4VW electrolytic
7 10uF 2.5VW electrolytic
7 10uF 25VW electrolytic
7 100uF 16VW electrolytic
7 1000uF 16VW electrolytic

MISCELLANEOUS
Coax cable, heavy and light hookup 
wire, winding wire (16B&S, 20B&S, 
26B&S, 28B&S, 34B&S), solder, 
screws, nuts.
Note: Resistor wattage ratings and 
capacitor voltage ratings are those 
used in the prototype. Components 
with higher ratings may generally be 
used provided they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases, provided the ratings are not 
exceeded.

transistors are replaced with a pair of 
2N5591s, the final may be driven to 40 
or 50W.

The transmitter is designed for a 50 
ohm aerial system. It is essential that this 
be observed and the SWR should be less 
than 1.5 for correct operation. Also, full 
output will not be realised unless this is 
so. In addition, the final may produce 
spurii unless it is correctly terminated. As 
the linear is broad banded, harmonics 
are present and if the transmitter is to be 
used on a broad band aerial such as a 
trap dipole or similar which will respond 
to harmonics, the unit should be used 
with an aerial tuning unit or a low pass 
filter. If the transmitter is to be used on 
a mobile whip or a high Q aerial system, 
then no filter is necessary and the output 
may be fed directly to the aerial, making 
sure that it is 50 ohms. ©

• Specials to your drawing

printed circuit/
• Accurately machine printed/etched
• Phenolic & fibreglass-gold/tin plated
• Special manufacturers packs of 10
• EA, R & H. ET, Philips, Mullard available

♦POSTAGE small 60c. large $ 1 00
» J *ET446 2.50 ET553C 2.00 ET533A 2.50

ET711 7.50 ET543B 2.50 ET543A 2.50
ET445 2.50 ET241 2.80 ET780B 2.50
ET780A 3.00 ET541 2.50 ET444 2.50
76SA7 2.50 76M17 2.50 76LM5 2.50
76SS6 3.00 76SW4 2.00 76R4 2.50
76M5 2.50 76VG5 5.00 76E04 3.0076A3 2 50 76SA4 5.50 75PC12 2 50
76VG5 5.00 76M5 2.50 76R4 2.50
ET708 2.50 ET740A 4.50 ET740B 3.50ET514 2.50 ET707A 2.50 ET7O7B 2.50
ET706 2.50 ET130 2.50 76RT3 3 00
76T2 2 50 76A03 2.50 76G3 2.50
76E02 5.50 75SWILA/Bpr4 00 ORS RC1 4.00
75PC12 2.50 EA76F1 2.80 ET534 2 50ET514 2.50 ET129 2.50 ET28 2.50ET439 3.00 ET420G 2 50 ET123B 2 50
ET123A 2.50 ET119 2 60 75F2 2.5075L11 2.50 ET438 2.50 75V12 2 50
75F12 2 80 ET1124 2 50 ET122 3.00
75CL9 2.50 75PC12 2.50 ET121 2.50
ET120 2 50 FT118 2.50 ET117A-B 2.80
ET704 2.50 ET500 2 50 75T19 2.50
75R7 3.00 75CD7 2 50 75FM5 2.50
75TU10 3.50 75FE5 2.50 75TU8 5.00
75TU9 3.50 ET533A-B 2 50 ET440 4.50
ET400 2.50 75W3 2.50 ET532 2.50ET529B 3.30 ET529A 4.50 ET702 2.50
ET601R 2.60 ET601P 2.50 E8SRT 3.00
75EM6 2.50 75SD4 2.50 75AO1 2.50
ET414E 2.50 ET414D2 3.20 ET430 2 50
ET314 2 50 ET116 2.50 E8S 3 00
E8K1 3.00 ET528 2 50 R312 3 00
7501 2 50 74MX12D 3.50 74MX12C 2.60
74MX12B 3.20 74MX12A 2.60 ET701 2 50
ET527 2.50 ET428 2.80 ET313 2.50
ET530 2.50 ET427 2.50 ET428 2.50
74MX8 2.50 74EM9 2.50 74TU8 2.50
ET429 2.50 E8X 5.00 E810T 5.00
E8P 5.00 E8M 5.00 E80 5.00
E8A 5 00 E8T 5.00 E8F 600
E8C 6.00 74C9 4.20 7408 400
ET424 2.50 ET311 2 50 ET526 2 50
ETI14 250 74SA5 4.00 ET601M 250
ET601L 250 ET422 3.30 74S3 250
ET601J 3 00 ET423 2 50 ET420E 3 30
ET521B 2.50 ET601H 2 50 ET601G 2.80
74A1 2 50 74HPL 2.50 7312T 2 80
ET601O 2 50 ET601C 2 80 ET420C 2.50
ET420D 2 50 ET420B 2.80 ET420A 2 50
ÈT524 2 80 ET601B 3.30 ET601N 3 90
ET601F 2 80 ET601E 390 ET601A 3 30
73TU11 2 80 73P11 2.80 ET520AB 4 40
73C12 4.90 73BA9 2 80 ETI13 3.10
ET419 2.50 ET218 3.50 ET417 2 50
ET309 2 80 ET414D 2 50 73TU7 2 80
73S6 2 50 ET521 3 90 ET213 2 50
ET416 3 30 7301 2.50 ET518 2.50
733C 2 80 73T1 2 80 ET414C 2 80
ET414B 2 80 ET414A 2 80 72M12 2 80
72SA9M 2 80 ET413 2 80 ET034A 3 10
72S11 2.80 72G7 2.80 72110 2 50
7211T 3 30 ET037 40 600 723A10 3 10
72C8 2 80 ET029 2.50 72S1O 2 80
72R9 2 80 72SA9 2.80 ET033 3 30
72MX6 3 10 72T3 3.30 ET026 2 80
721F6 2 50 71A8 2.50 72P3 2 80
72R2 2 80 72T2O 2.50 ET023 2 80
ET021 2 80 72T2A-BC 440 73V1B 3.30
73V1A 6 60 72SA1 3.30 71C12 440
ET019 2 80 H018 2.80 ET017 280
ET014 2.80 ET007 250 71T12 3 30

ALL SILICON 30/60w PA
PORTABLE AMPLIFIER

6'/>"Wx 3%"H x 8'4"D
12-1 6V. two inputs 5 & 

¡2^^***^ » 100mV 1 5 ohm output No
ML 7630 Also 125 250 500ohm

1 output No 763A AM >70 each 
\ ' For 240V operation >33 extra

X Freight collect

COILS and IF S All *2.50 ea plus post 60c 

RF CHOKES Plus post 80c.
381 AIR 2 5mh 50ma—Pye 70c.
381 IRON !0uh to 1.000uh 25ma 70c.

2 7’ Line filter 2 imp $14.
29 Linefilter 10/20amp *37.50.
30 Pulse filter 2 amp *12.

FILTERS 
°lus Post *1 50

MAIL cheque or money order 
(add postage) direct to — 

RCf radio ply Rd 
651 FOREST RD BEXLEY 

NSW 2207 587 3491

ELECTRONICS Australia, September, 1976 57



New Pal Colour Generator.

Designed for home call service.
This new Philips PM 5501 lightweight pattern 
generator covers VHF and UHF bands III and IV.

It provides the five key test patterns needed for 
fast and accurate checks on screen alignment. 
There is also a 1 KHz tone to allow sound checks.

The PM 5501 is a low cost unit which weighs a 
mere 1.25 kg. So it is easy to carry on calls. Yet the 
quality of the test patterns, which meet CCIR 625 
line TV standards, is good enough for technical 
education and training use. It is suitable for colour 
or black and white receivers.
The five key test patterns are:
• 8 bar grey scale
• Cross hatch
• 100% white pattern with burst
• Red patterns with 50% saturation
• Standard colour bar with white reference 75% 

contrast. This allows on-screen alignment of 
matrix circuiting-unusual in this price class. 
Can be converted to a full bar signal.

The PM 5501 meets a wide range of checking 
and aligning requirements in both home and 
workshop. For full information on this versatile new 
low priced unit, send in this coupon.

["philips
• Scientific & Industrial Equipment
I P.O. Box 119, NORTH RYDE. 2113
I I am interested in your PM 5501 PAL colour
I generator.
I Please □ send me literature

□ have a representative contact me
Name.................................................... ................

। Business...............................................................
| Address................................................................
I .............................................................
! Postcode.............................Tel............................ ।

Test and 
Measuring 
Instruments

PHILIPS
38.2625
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Foram
Conducted by Neville Williams

STEREO: What does the word mean?

A letter from a reader in Victoria calls into question the almost universal 
use of the description "stereo" and, in so doing, raises once again 
a much argued question: what are we trying to achieve in a recording? 
Recreation of an original environment, or technological conformity, or 
an experience unique to the listening room? We have to resolve those 
matters first before we can debate properly the point raised in the 
letter.

The above may sound something of a 
mouthful but the implications should 
become clear enough as you read on. But 
first the letter:

Dear Sir,
In view of the complete dominance of 

the term "stereo" for high fidelity sound 
reproduction, it would be of the greatest 
interest to know if stereo is really avail
able today in the majority of commercial 
recordings.

For true stereophonic recording and 
reproduction, it is fundamental that there 
be two effective channels right through 
the chain for all sounds. It seems, 
however, that most recordings available 
today are made by the multi-channel 
method, using single microphones for 
individual performers, the signals being 
mixed to produce the final commercial 
recording.

This must surely result in "two channel 
mono", giving an impression of lateral 
dispersion of the performers on play
back, but not true stereophonic repro
duction.

Unless we return to the original con
cept of stereo, the wasteful use of two 
channels would appear to have little jus
tification, since the realism attributable to 
stereo is simply not present.

Although the result may sound 
pleasant to some people, I personally do 
not consider it to be true stereophonic 
sound.

I would be pleased to hear your views 
on this subject.

R.P. (Parkdale, Vic.) 
Those who have been through it before, 
will recognise all the elements in this let
ter that I mentioned at the outset: original 
environment, technology or an enjoy
able end result!

At the risk of "beating the drum" a bit, 
I'd like to dwell on the environment 
because it has implications which affect 

the other two.
Twenty years ago, or more, a scarcely 

questioned axiom was that the ultimate 
objective of any high fidelity exercise 
was to recreate accurately the original lis
tening experience-full stop! Surely there 
could be no greater tribute than the 
observation that: "when I closed my 
eyes, it was just as if I was right there in 
the (fill in the name) Hall! To suggest 
anything else branded you as something 
between a Philistine and phool!

Our Editor, at the time, the late John 
Moyle, was a classical music enthusiast, 
a regular concert goer and a record 
reviewer. Yet, to the horror of his conser
vative contemporaries, he could argue 
the viewpoint of a "Philistine" with con
siderable force and conviction. Since it 
was one of his pet subjects, pursued with 
great delight in "long hair" musical 
circles, I can offer only a tame precis of 
his themes.

"Long Hair" musical circles ...flam 
going back, of course, to the short-back- 
and-sides era of the fifties.

To be sure, one legitimate objective of 
a recording or a broadcast is to simulate 
a direct listening experience as far as pos
sible. It may involve a classical concert, 
a grand organ recital or a pop occasion. 
It does not follow, however, that this is 
the only legitimate objective. Other con
siderations and aspirations can and do— 
intervene.

At an elemental level, a dominating 
sense of "being there" may involve 
diverse and even conflicting factors. It 
may call for a deliberate content of 
audience noise and response, and a dis
tinctive content of venue acoustics. Both 
may prejudice a third factor: a desire to 
hear the particular performance to 
advantage, uncluttered by incidental 
noise and echo. These days, the last 
would appear to be an often dominant 
consideration.

Rarely indeed would a broadcasting or 
recording engineer try to achieve a sense 
of "being there" by standing a micro
phone on a seat in the middle of the 
audience. He seeks a quite different 
balance between sound source, rever
beration and audience noise by support
ing the microphone somewhere up in the 
air, where no member of the audience 
ever sits!

You may think that I'm splitting straws 
but, believe me, there is a point here: in 
order to achieve an acceptable result at 
the remote listening point, even a con
servative' engineer is likely to choose a 
non-typical listening position for the 
microphone. It's the first hint that a 
broadcast or recording, to be considered 
successful, must be biassed quite 
deliberately in favour of the source 
sound.

A second step may be to use additional 
microphones for ambience and audience 
"contributions", and possibly for an 
announcer, narrator or artist so that the 
final blend is controllable. A third step 
would be to eliminate the audience 
altogether, dismissing all pretence of" an 
occasion" and concentrating entirely on 
a performance.

Once the audience is eliminated, the 
soloist, or conductor, or producer, or 
engineer at a recording session is free to 
abort any movement or segment or 
track, in order to "have another go". 
What you may ultimately buy over the 
counter may well be a superb recording 
of a superb performance that never hap
pened as an entity! It's commonplace in 
the popular field but it happens, too, at 
the classical level.

Before one gets all upset at this 
"dishonesty", it is well to remember that 
there is a world of difference between 
an unhappy event in a single perform
ance and a similar event in a recording, 
which is likely to be reproduced many 
times. In a single performance, a hesita
tion or a wrong note may surprise 
momentarily, and be the subject of later 
comment but, after that, it is largely for
gotten. In a recording, the same imper
fection is emphasised by repetition and 
anticipation to the point where it can 
become quite excruciating. And, if 
imperfections are so much more 
obtrusive in a recording, it is surely not 
unreasonable to take special measures to 
eliminate them.

In short, without getting involved at all 
in arguments about mono or stereo, 
microphones or technical definitions, it 
becomes evident that a recording cannot 
be defined or judged as a mere encap
sulation of an audience occasion. In most 
cases, it is the end result of a perfor
mance designed expressly for a record
ing, and therefore for reproduction in the 
home. By implication, it confers on those 
responsible the right to choose whatever 
technology will best serve that objec
tive.

John Moyle used to argue strongly that 
listening to a performance in the home
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is so personal that it is indeed unique, 
having little in common with a mass 
audience situation. It is an art form in its 
own right and to optimise it is just as legi
timate an objective as the simulation of 
an audience occasion. Under the more 
intimate listening conditions of a living 
room, one may well be in a position to 
hear subtleties that would be lost in a 
public performance.

He often used to speculate as to how 
the great composers might have reacted 
if they'd had access to microphones and 
amplifiers, rather than being limited to 
what could be done with instruments 
and vocalists unaided in typical auditoria. 
And, while it is still conventional for clas
sical musicians and recordists to observe 
the constraints of earlier years, is it really 
such a sin to use a spot microphone to 
achieve properly what yesterday's com
posers could only struggle to achieve 
indifferently?

So then, if a recordist is convinced that 
he can provide a cleaner, more trans
parent recording for home listening by 
using multiple microphones, rather than 
a Blumlein pair, is there any logical 
reason why he should not do so? To be 
sure, multi-miking puts a greater respon
sibility on to the engineering staff but 
their work is going to be judged, anyway, 
by the final sound.

So much, then, for what I referred to 
earlier as the background.

In his letter, R.P. does not refer directly 
to any of these matters, expressing con
cern only about the technical implica
tions of the word "stereo". His is a very 
hard-line view: with a Blumlein style 
microphone it is stereo; with multiple 
mikes it is something else; if it is the latter, 
it is simply a channel wasted: ".. .the 
realism attributable to stereo is simply 
not present ... although the result may 
sound pleasant to some people ..."

If R.P. had been upholding a binaural 
system, he would have been on more 
sure ground, because a binaural system 
comes much closer to transporting a dual 
sound pattern at two microphone dia
phragms to the corresponding ears of the 
listener. Once the signal is applied 
instead to a pair of loudspeakers and 
made to traverse a complex acoustic 
path to the listener's ears—we enter an 
entirely different ball park. The sounds 
generate their own local ambience; both 
sounds are heard by both ears; all the 
original auditorium and audience 
ambience emanates from the same fron
tal area as the performance—a very 
strange auditorium indeed!

So R.P. can hardly defend Blumlein 
stereo on the grounds that it is intrin
sically "pure". Any superiority it might 
have over multi-mikes would be a matter 
of degree—not black or white, but dif-

Photo by courtesy of Convoy Inter
national Pty Ltd, of Woolloomooloo, 
Sydney.

ferent shades of grey.
What he seems to have overlooked is 

that, in any ordinary stereo system, the 
apparent position of a discrete sound 
source is largely determined by the rela
tive loudness of the signals in the respec
tive loudspeakers. This is true, whether 
the loudness differential is the natural 
result of using a complementary Blum
lein pair or microphones, a spatially 
separate pair, or the result of a more 
complex mixing operation. Whatever the 
method, both channels play their part in 
positioning sources within the sound 
field. Neither is idle; neither is 
superfluous.

R.P's definition of a non-Blumlein 
approach as "two channel mono" 
ignores the vital interactive relationship 
between the channels. The fact is, of 
course, that non-Blumlein stereo has at 
least an equivalent potential for defini
tion and separation and therefore an 
equivalent potential for realism, in terms 
of lateral dimension. If one wants to 
argue further the concept of "realism", 
it would have to be in relationship to 
ambience and other such qualities dis
cussed at the outset.

Let's go one step further: one of the 
criteria by which we judge a stereo sys
tem is its ability to pinpoint individual 
sources on the sound stage-in short, its 
ability to create a virtual mono image, 
hopefully no wider than a singer's mouth 
or the bell of a trumpet.

On this basis, the sound image of an 
orchestra can be regarded as being made 
up of a whole array of virtual mono 
images, side by side, across the sound 
stage. Fairly obviously, the sources can 
be positioned in the recording, analog 
fashion, by the natural action of a 
Blumlein pair, or by discrete positioning 
by way of mike placement and/or mix
ing.

Whether desirable or otherwise, the 
use of multiple microphones and mixers 
is, as often as not, a matter of necessity 
rather than choice. To record an orches

tra, chior, or other large sound source 
with a single microphone (or 
microphone cluster) it is necessary to get 
well back, in order more to equalise the 
multiple acoustic paths. In practice, it 
normally involves recording in an audi
torium or a very commodious studio. 
That means limited access, high rental 
cost, equipment problems and pressure 
to get the performance on tape within 
the allocated time limit.

Not surprisingly, producers often have 
to settle for a regular studio where there 
just isn't room to arrange an orchestra or 
choir in the classical pattern, or to place 
a microphone cluster at a suitable com
mon listening point. Nor is it possible 
merely to disperse a few mics around the 
place to pick up instrumental groups, 
because the drums, for example, may 
swamp all mics and all channels.

As often as not, one finds an array of 
acoustic screens in such studios, which 
provide some isolation for various instru
ments and groups—each with their own 
microphone(s), mixer channel(s) and 
tape track(s). Much later, when all the 
highly paid performers have gone home, 
the operator(s) and producer set about 
the task of blending the tracks and mixing 
them down to a 4-channel or 2-channel 
master. If they're lucky, they'll have an 
automated system to memorise their 
progressive settings and to re-run them 
at the push of a button.

In so doing, they can add a touch of 
reverberation, position the sound 
sources acoustically where they want 
them, and irrespective of how they were 
arranged in the studio. And that's the way 
the listener will hearthem and, hopefully, 
enjoy the end result.

Artificial? Contrived? Non legit? That 
depends on the point of view—and 
brings us right back to where we 
started!

If the prime role of a recording is to 
encapsulate an occasion, then those 
words, and more, could be justified.

But, if the object is to create a program 
for domestic listening, as an art form in 
its own right, the artists, the producer and 
the recordist must be conceded the right 
to pursue that end by any means that are 
appropriate.

In expressing his point of view, R.P. is, 
of course, in a large and distinguished 
company, with a majority dedication to 
classical music and the classical format. 
In this area, they are generously catered 
for by recordings and broadcasts in the 
traditional style.

What we are saying, largely, is that they 
shouldn't be quite so convinced about 
the lily-white virtues of traditional stereo, 
quite so intolerant of methods used in 
the popular field, or quite so conde
scending to the "some people" who find 
another end result pleasing.

Perhaps I should add: and quite so dis
dainful of those who are trying to capture 
and recreate more genuine around-the- 
listener ambience, with the aid of 
discrete 4-channel! ®
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Toshiba admit there is more 
than one great music system.

Toshiba SM 2900 Features FM/FM Stereo/MW/LW Receiver. 
Built-in 4-track, stereo cassette deck. Front panel control of cassette, 
player or deck. 8W RMS/channel output (both ch. driven into 8 ohms). 
Two-speed auto return player with high quality ceramic cartridge. 
Two-way speaker system incorporating 16cm woofer, 5cm tweeter. 
Dimensions: Centre Unit (WxHxD) mm 690 x 200 x 380 
Speaker Box (WxHxD) mm 215 x 380 x 160.

All three systems have a few features in 
common. (Like a sensitive MW/FM 3 band 
radio. A supreme quality record playing 
unit. And a top performance stereo cassette 
deck.)
Yet each three-in-one is uniquely different. 
The SM 2900 has a standard rim drive 
turntable with ceramic cartridge.
Both the SM 3100 and the SM 3500 have a 
high precision belt drive turntable with 
magnetic cartridge.

Now there are three.
Because our brilliantly original SM3500 system has 
produced a couple of talented offsprings, the Toshiba 
SM 3100 and the Toshiba SM 2900.
So now we tempt you with a complete Family of 
Toshiba Music Centres.

Toshiba SM 3100 Features FM/FM Stereo/MW/LW Receiver 
Built-in 4-track, stereo cassette deck. 12W RMS/channel output (both 
ch. driven into 8 ohms). Full ASO mechanism, memory system and 
chrome/normal selector stereo cassette deck. Two-speed belt driven 
player with moving-magnet cartridge, diamond stylus and semi-automatic 
lower/retum/cut functions.
Includes 2 way speaker system incorporating 16cm woofer, 5cm tweeter. 
Dimensions: Centre Unit (WxHxD) mm 690 x 200 x 380.
Speaker Box (WxHxD) mm 275 x 470 x 190.

And the SM 3500 has the famous 
Dolby noise reduction system that 
lets you record and play back with 
the absolute minimum tape hiss. 
So now the only choice you have to 
make is which Toshiba Music Centre 
fits your pocket. From the budget 
priced SM 2900 to the SM 3500 at 
around $650*.
Hear them all. At leading retailers. 
And let your ears persuade 
your wallet.

’This price includes the SS 200 speakers (not 
illustrated) recommended as optional extras.

Design and specifications subject to change without 
notice.

Toshiba SM 3500 Features FM/FM Stereo/MW/LW Receiver. Built-in 4-track, stereo 
cassette deck. Dolby noise reduction system. 12W RMS/channel output (both ch. driven 
into 8 ohms). Two-speed belt driven player with moving-magnet cartridge, diamond stylus 
and semi-automatic lower/return/cut functions. Two quality microphones.
Dimensions: 690 mm (W), 360 mm (D) and 200 mm (H).

^oSuba TOSHIBA
TOS8289
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2650 BM1000 
DESIGNER’S MANUAL 
HARDWARE ASSEMBLER AND 
SIMULATOR DESCRIPTION PLUS 
APPLICATION NOTESAND 
REGULAR UPDATE SERVICE.

2650 SUPPORT
HARDWARE: LOGIC (TTL, HNIL, CMOS)- MEMORIES- FPLA-
INTERFACE—ANALOG
PERIPHERALS: PHILIPS THUMBWHEEL SWITCHES-CONNECTORS-
MOSAIC PRINTERS-MOTORS
SOFTWARE: FORTRAN IV ASSEMBLER AND SIMULATOR 16-bit 
& 32-bit TAPES.

ENGINEERING AND APPLICATION SERVICE

PHILIPS Electronic 
Components 
and Materials



2650 PC1001 PROTOTYPING CARD
COMPLETE MICROCOMPUTER ON A SINGLE PRINTED CIRCUIT BOARD: 
INCLUDES IK BYTES OF PROM (PIPBUG EDITOR & LOADER);
1K BYTES OF RAM; CRYSTAL OSCILLATOR; TWO, 8-bit
PARALLEL I/O PORTS; ONE RS-232/TTY SERIAL I/O PORT.

2650 KT 9000
DESIGNER’S KIT
INCLUDES ONE 2650 MICROPROCESSOR 
CHIP; FOUR 2606B 256 x 4 bit RAMS; ONE 
N82S1151 4 K (512 x 8) bit PROM 
(UNLOADED); TWO BIDIRECTIONAL I/O 
PORTS—8 bit N8T3IN; FOUR QUAD TRI 
STATE BUS TRANSCEIVERS N8T26B; ONE 
DESIGNER’S MANUAL 2650 BM 1000.

2650
PC3000
INTELLIGENT 
TYPEWRITER 
CARD

A BASIC TEST GENERATING SYSTEM WITH SERIAL 
COMMUNICATION LINK TO USER'S TERMINAL 
INCLUDES 512 BYTES OF PROM (LOADED); 256 BYTES 
(8 Bits/word) OF RAM, TTL CLOCK; HIGH VOLTAGE- 
NANDGATE FOR DRIVING VOLTAGE-CURRENT 
LOOP INTERFACES.

Philips Electronic Components and Materials
Sydney ............................................................................. 42 1261
Melbourne .................................................................... ^^9 0300
Adelaide .... ........................................................................233 4022
Brisbane ....................................................................... 277 4822
Perth .................................................................................... 65 4199

(NOT SHOWN)

2650PC2000—4 K BYTE RAM CARD

2650DS2000—DEMONSTRATOR BASE

AVAILABLE SOON: FLOPPY DISKTWIN

PHILIPS ELECTRONIC COMPONENTS AND MATERIALS ।
P.O. Box 50, Lane Cove, N.S.W. 2066 |

I □ I am interested in knowing more about the I
Signetics 2650 Processor. I

। QPIease have a field applications engineer ।
contact me. |

। NAME ...... I
< TITLE ...............................

COMPANY NAME AND ADDRESS

PHILIPS



The Professional Touch
PLAYMASTER ‘TWIN 25’ AMPLIFIER
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You’ll not only take pride in building 
this magnificent amplifier but 
you’ll be pleasantly surprised by 
the quality of performance.
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Simplified complete instruction manual & assembly instructions.
Special Silk Screened Fibreglass PC board.
Level graduations on Treble & Bass controls.

☆ Exclusive Bronzed Anodised Front Panel.
•ir Professional knobs to match imported Front Panel.
☆ Power Transistor Sockets — no extra charge.

You really have to hear this amp. to believe that such quality is possible 
for such a low price. “... it is about half the price of an imported amplifier 
with the same output” — “The overall performance of the new Playmaster 
is equal to that of many amplifiers costing up to 3 & 4 times the price” 
says Leo Simpson in Electronics Australia for April 1976. Even beginners 
can tackle this project. We even have a full service back up for the builder!

Specifications :
Power Output: 25 W/channel into 8 ohms with one channel driven.

i Frequency Response: ±1 dB from 25 Hz to 20 kHz with tone controls 
level.

Sig./Noise: 70 dB (on phono) @ 10 mV and 25 W.
70 dB (other inputs)

Distortion: Less than 0.05% at normal listening levels.

HIGH POWER TWIN 25?
We do not recommend uprating the Twin 25 by adding a higher voltage 
transformer as many components will then be operating at near or above 
their maximum rating. If you require a higher power amplifier we 
recommend the ETI 422 at $118.00. It is completely designed for the job.

A

DICK SMITH ELECTRONICS GROUP
Head Office : Phone 439 5311. Telex AA20036. Cable Diksmit Sydney.

Mail Orders: P.O. Box 747. Crows Nest, N.S.W.. 2065.

N.S.W. Branches: GORE HILL-162 Pacific Highway, 439 5311.

SYDNEY-125 York St.. 29 1126. BANKSTOWN - 361 Hume Hwy., 709 6600.

Interstate Branches; 1°®°"
VIC.-656 Bridge Rd., Richmond, 42 1614.

I PARK IN THE BOULEVARD I

SHOP HOURS
MONDAY TO FRIDAY: 9-5.30 
SATURDAY: 9-12

PACKING & POSTAGE FOR THE 
PLAYMASTER TWIN 25 AMPLIFIER 
KIT IS $3.50.



Feedback from readers and retailers on the

Playmaster Twin 25 
stereo amplifier
Over one thousand Playmaster Twin Twenty Five stereo amplifiers have 
now been built, and we have had some useful feedback from readers 
and retailers. Here we answer some pertinent correspondence from 
readers and deal with other points which have arisen since the original 
articles were published.

by LEO SIMPSON

Considering the relative complexity of 
the circuit, the amplifier has proved to be 
remarkably trouble-free. Most of the 
faults which have occurred in those 
returned to kit retailers have been due 
to poor soldering, incorrect wiring or 
incorrect insertion of the transistors, par
ticularly the drivers. However, the circuit 
is fairly tolerant in this regard and few 
readers have actually damaged transis
tors.

Now let us deal with the bugaboos 
which have been brought to our atten
tion by alert readers. The first letter 
queries some features of the power 
amplifier design:

There are a few points concerning the 
Twin 25 power amplifier I would like to 
get clarified.

Firstly, Leo Simpson states that there is 
"voltage drive to the output stages and 
thus forces them (the output stages) to 
operate with a bandwidth of almost Ft 
..Well, looking at the circuit diagram, 
it is of little consequence whether T11 
and T12 are being voltage or current 
driven as T13 and T14, having a much 
lower Ft, will introduce a pole in the 
frequency response long before T11 and 
T12 have a chance to. Elsewhere in this 
letter it is established that T13 is voltage 
driven and thus operates to almost Ft. 
However, it is also seen that T14 is being 
current driven and therefore operates to, 
at most, Ff} beta times lower that Ft. Thus 
a situation exists where the positive 
excursion will have a substantially dif
ferent slew-rate than the negative excur
sions, the negative slew-rate being hardly 
commensurate with low THD design. 
The situation can be greatly improved 
however, at no increase in cost, by mak
ing T14 a PNP transistor (eg, the readily 
available 2N5873) and appropriate., on- 
necting it so as to have a truly comple
mentary output stage.

The 500kHz open-loop bandwidth 
figure quoted by Mr Simpson would 
almost certainly be the small signal 

frequency bandwidth whereas had the 
power bandwidth, or equivalently , the 
slew-rate been quoted, this would have 
given a much better indication of the 
frequency capability of the output 
stages.

Secondly, the lag compensation as 
introduced by the ,0022uF capacitor 
could have been implemented, with the 
inherent advantage of less high fre
quency distortion, by simply applying 
feedback to the base of T7 by a suitably 
dimensioned capacitor from the collec
tor of T10.

R. Tymerski
Fairy Meadow, NSW

Limited space prevents us from 
reproducing Mr Tymerski's calculations, 
so let us deal with each point he has 
raised in the order that they occur. First, 

Cowper Sheetmetal & Engineering, 11 Cowper Street, Granville, NSW 2142 are 
manufacturing the chassis, cover and front panel for the Playmaster Twin Twenty 
Five. The chassis and cover are finished in grey hammertone enamel while the screen- 
printed front panel is brushed aluminium. Note that the power transistors must be 
thermally connected to chassis so the enamel must be removed from the power 
transistor mounting areas. Reader enquiries should be directed to parts retailers.

at least he agrees that T11 and therefore 
T13 is voltage driven. That conclusion is 
more clearly recognised if T11 and T13 
are regarded as a Darlington equivalent 
with an Ft roughly equivalent to that of 
T13 alone. So far, so good. Well, T12 and 
T14 should also be regarded as a Darling
ton!

For those that disagree, we examine 
the output stages more closely. Referring 
to the "top half" of the output stage, the 
base of T14 "sees" a source impedance 
which is the sum of the collector load of 
T10 plus the series 270 ohm resistor 
divided by the beta of T11, all in parallel 
with the 68 ohm emitter resistor of T11. 
Assuming a beta for T11 of 100, the cal
culation is:

R (source) for T13 = f 4700 + 2701 1 //68 ohms
\ 2 A 00

which has a result of 19 ohms (approxi
mately).

So the base of T13 "sees" a voltage 
source with an output impedance of 
around 19 ohms or so (there are several 
simplifying assumptions here, the main 
one being that the beta of T11 is constant 
regardless of the current in the output 
stage).
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By comparison, the situation with T14 
is not quite so favourable. Here, the base 
of T14 "sees" the current source formed 
by the collector of T12, in parallel with 
the 68 ohm collector resistor of T12. 
Since a current source has a very high 
output resistance, the source resistance 
seen by the base of T14 is effectively 68 
ohms. Admittedly, this is not quite as 
favourable as the condition for T13. But 
we stand by the original statement. Til 
and T12 are voltage driven, and so are 
T13 and T14.

While the source impedance seen by 
T14 is 3.5 times higher than that for T13, 
in practice there is no appreciable dif
ference in maximum slew-rate between 
negative and positive excursions of the 
output signal. This is because the slew
rate limit is imposed by the lag compen
sation applied to T10. No advantage can 
thus be gained, as far as symmetrical 
slew-rate limiting is concerned, by mak
ing the output stage fully complemen
tary.

In any case, PNP power transistors 
such as 2N5873 are not quite as rugged, 
as far as second breakdown is con
cerned, as is the 2N3055. Nor is it as 
cheap, or as readily available in large 
quantities. This last consideration was 
very important in the design otherwise 
shortages would have limited the supply 
of kits.

Returning to the letter: Yes, the 500kHz 
open loop bandwidth before lag com
pensation is applied is the small signal 
frequency response. When lag compen
sation is applied, slew-rate limiting 
imposes the power bandwidth limitation 
at about 100kHz. Relatively few commer
cial amplifiers can match this.

As far as the lag compensation is con
cerned, it may appear crude but it gives 
the most predictable result and a better 
stability margin than the compensation 
method proposed by Mr Tymerski. And 
as noted above, it defines the slew-rate 
limit for the amplifier as a whole, as well 
as the open loop frequency response.

Moving now to the second letter:
Five errors I have noted which have 

not so far been referred to by you. Only 
the first presents any real query.
(1) The ,0022uF capacitors in the circuit 
diagram between collector T10 and the 
O volt line appear on the PC layout on 
the collector of T9.
(2) The chassis wiring diagram does not 
show a lead from OV line to frame of 
headphone socket which needs to be 
insulated from the panel. If bolted to the 
chassis direct the .047uF capacitors on 
the speaker terminals are shorted out. 
Why were two ,047's specified here as 
they are in parallel?
(3) The metal faces of the BD139/140 
must face the opposite way to that refer
red to in the article (page 59, May 
issue).
(4) Of no importance—the 1k resistors 
and .001 uF capacitors between the 
collectors of T1 and T2 are reversed on 
the PC board as well as the compensa
tion components referred to in the Errata

APPLIED TECHNOLOGY HAS KITS

Applied Technology Pty Ltd, 109-111 Hunter Street, Hornsby, NSW 2077 have 
announced the availability of several kit versions of the Playmaster Twin Twenty 
Five plus a fully assembled version. Also available is a timber case to match 
a tuner kit marketed by Applied Technology Pty Ltd.
The assembled amplifier shown above has a chassis which is slightly larger 
than our prototype. It is made of cadmium-plated and passivated steel while 
the wraparound cover is black Marviplate. The front panel is 10-gauge 
aluminium with a "natural" scratch-grain finish while the five milled knobs have 
a matching finish.

We understand that a comprehensive assembly and instruction manual is 
in preparation at the time of writing. An inspection and repair service is also 
available.

Price of the basic kit is $85 and with a pre-assembled PCB (as shown above) 
$10. The fully assembled and tested version is $115. All prices exclude freight 
and packing.

note of the lune issue.
(5) Again of no importance-auxiliary 
inputs 1 and 2 are transposed on the cir
cuit diagram as they are third and fourth 
switch positions respectively.

E. Rogers
Bellerive, Tasmania.
Here seems to be the appropriate 

place to make an apology to those read
ers inconvenienced by the errors in the 
articles. The error in the text concerning 
the orientation of the BD139/140's has 
perhaps caused the most confusion. The 
correct orientation of the driver transis
tors is clearly shown in the centre pho
tograph on page 67 of the May 1976 
issue.

As far as AC signals are concerned, the 
order of resistors and capacitors in a 
series network is of no importance, as Mr 
Rogers has indicated. In a similar way, the 
,0022uF capacitor is actually connected 
to the collector of T10 by virtue of the 
0.1 uF capacitor shunting T15. Thus, while 
the capacitor is physically connected to 
the collector of T9, the constant current 
stage, its effect is to roll off the high 
frequency response of T10.

The earth return for the headphone 
socket is via the chassis. Purists may care 
to insulate the headphone socket and run 
a separate earth return back to the power 
supply earth on the PC board. While the 
two .047uF capacitors may appear to be 
in parallel, they are isolated at supersonic 
and radio frequencies by the inductances 
of the leads involved. They are meant to 
bypass RF interference picked up by the 
loudspeaker earth returns.

Now to answer the final letter in this 
article:

With regard to the amplifier circuit, the 
base currents of T6 and T7 are supplied 
through 22k resistors from the OV line. 
This means that the bases will be nega
tive (—200mV) with respect to the OV 
line. The polarity of the 22uF capacitors 
should therefore be reversed from that 
indicated on the diagram.

Nor should the power amplifier inputs 
be directly connected from the balance 
control but through a capacitor. Other- 
wise both the offset voltage and the 
quiescent current in the output varies 
with the balance control setting. As 
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refinements I have put in an adjustment 
for the emitter resistor of T8, to permit 
complete control of the initial offset volt
age and a zener controlled 72V supply 
to DI and D2 to hold the currents in T8 
and T9 very constant so that the offset 
voltage and quiescent current are more 
insensitive to supply variations.

Also, while running final tests into 
8-ohm loads, I found that with the 
volume control at maximum and with an 
oscillator connected to both phono 
inputs, there was instability before clip
ping. This instability was a relaxation 
type. The trouble lay in the 680 ohm resis
tor. Reducing it to 470 ohms gave 
complete stability.

E. Blackwood.
Mosman Park, WA.
Thank you for bringing the reverse 

connection of the 22uF feedback capaci
tors to our notice. Since the polarising 
voltages are so small it is perhaps advisa
ble that tantalum capacitors should be 
used here. Readers who have experien
ced the instability mentioned may also 
care to reduce the 680 ohm resistor men
tioned to 470 ohms.

We agree that the offset voltage (and 
therefore the offset current via the 
loudspeaker) is dependent on the 
balance control setting. However, this is 
not a problem as far as most loud
speakers are concerned. There will be a 
problem only within those loudspeakers 
which employ transformers, eg, Quad 
electrostatics and the B&W DM6.

Here, the primary winding of the 
loudspeaker transformer may have a 
very low DC resistance. Combined with 
the offset voltage of the amplifier it 
would cause a higher than desirable DC 
offset current to flow, with consequent 
heating of one of the output transistors 
in each channel. It may also have 
undesirable effects on the transformer 
itself.

In these cases, therefore, it is desirable 
to minimise the offset voltage. Before this 
can be achieved, the balance control 
must be isolated by a suitable tantalum 
capacitor (0.47uF or larger) in series with 
each power amplifier input, as suggested 
by Mr Blackwood.

We do not concur with the other 
modifications.

Two parameters determine the offset 
voltage at the output of the amplifier. 
They are the degree of matching of the 
beta of T6 and T7 and Vbe voltages of 
these two transistors. Of the two, the for
mer parameter is dominant. Therefore, 
the simplest method of minimising the 
output offset voltage and the one which 
requires no modifications to the circuit, 
is to closely match T6 and T7 for beta. 
It should be possible to achieve an offset 
voltage of 20mV or less by this method.

If a lower offset voltage is required, 
some method of adjustment must be 
incorporated in the circuit. However we 
are reluctant to suggest modifications to 
the circuit.

DICK SMITH KIT HAS 16-PAGE MANUAL

Dick Smith Electronics Pty Ltd have submitted for review a sample of their 
kit for the Playmaster Twin Twenty Five. A major feature of the kit is the well 
written assembly instruction manual. This has detailed photographs and instruc
tions for key steps in the assembly process. Pictorial diagrams of all the 
semiconductors are included to help minimise confusion in insertion of these 
components. t r , . „ , .

Perhaps the most worthwhile feature of the manual, from the point ot view 
of many would-be constructors, is the "sorry Dick it doesn't work" return 
coupon. For a fee of $10 the PC board and output transistors can be returned 
if the hobbyist is unable to obtain correct operation of the amplifier.

The kit arrives neatly packed in a cardboard carton with ample packing in 
the form of recycled paper (crumpled newspaper) to prevent components 
from being damaged. The transformer is bolted into place in the chassis while 
the other components are grouped and packed in plastic bags. Adequate 
amounts of shielded cable and ribbon cable are provided. There is even a 
small sachet of heatsink compound for the output transistors.

The chassis is cadmium plated and passivated steel while the wrap-around 
cover is black Marvipfate. The front panel is 10-gauge aluminium with a 
champagne-coloured anodized "scratch-grain" finish. The milled aluminium 
knobs have a matching finish. The front panel is supplied with a protective 
plastic skin which prevent scratches during assembly. The PC board is fibreglass 
with the component overlay screen-printed on top.

While we did not assemble the kit it appeared to be complete in every detail. 
All components are of good quality and there were no substitutions for the 
semiconductors specified. This may not always be the case because some com
ponents are occasionally in short supply.

Full marks to Dick Smith and staff for the effort involved in putting together 
this kit and the instruction manual.

One method of adjustment would be 
to have the emitters of T6 and T7 con
nected together via a 470 ohm preset, 
potentiometer with the wiper connecting 
to the collector of T8 via the 4.7k resistor. 
However, while this would be relatively 
simple to implement, we hesitate to 
recommend this method as it will reduce 
the open loop gain and thus the amount 
of applied feedback.

Another method involves connecting a 
voltage divider across the two 30V supply 
rails with the midpoint (the wiper of a 
potentiometer) connected to the base of 
T6 via the 22k bias resistor. This method 
has the drawback that it is impractical to 
implement on the existing PC board. 
Hence our leaning towards the sugges
tion of matching the transistors T6 and 
T7. ®
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GETTING INTO MICROPROCESSORS

The Signetics 2650
We continue our survey of microprocessor chips and systems with this 
article, which takes a more detailed look at the Signetics 2650 device 
and its currently available evaluation kits. Although a relatively recent 
entry into the market, the 2650 has a particularly powerful instruction 
set and very flexible interfacing requirements. It seems likely to become 
the preferred 8-bit device for general purpose microcomputers.

counter), and also to calculate operand 
addresses for the indexed and relative 
addressing modes. This separate address 
adder, together with the separate instruc
tion address and operand address regis
ters allows complex addressing modes to 
be implemented with no increase in 
instruction execution time.

by JAMIESON ROWE
The Signetics 2650 is an 8-bit micro

processor which is made using well 
proven N-channel MOS technology. It 
runs from a single +5V supply, which 
tends to simplify power supply require
ments. All inputs and outputs are TTL 
compatible, and the chip requires only 
a single-phase clock signal input. As the 
chip operates in static mode, there is no 
minimum clock frequency.

With the original 2650 chip, the maxi
mum clock frequency was 1.25MHz, giv
ing instruction cycle times of from 4.8 to 
9.6 microseconds. However, the cur
rently available 2650-1 chip is rated to 
operate up to 2MHz, reducing the 
instruction cycle times to the range 3.6 
- 7.2us.

The broad architecture of the 2650 chip 
is shown in the block diagram below. It 
uses an 8-bit bidirectional data bus, and 
a separate 15-bit address bus. This gives 
a direct addressing range of 32,768 bytes

(32k), arranged in four pages of 8,192 
bytes.

There are seven 8-bit addressable 
general purpose registers, one of which 
is the accumulator RO. The remaining six 
make up the register stack, and are 
arranged in two groups of 3 selectable 
by one of the bits in the Program Status 
Word register (PSW).

Apart from the register stack there is 
a subroutine return address stack, con
sisting of eight 15-bit registers. This 
allows storage of up to eight return 
addresses, and hence provides for up to 
eight levels of subroutine nesting. (A 
nested subroutine is a subroutine itself 
called by a subroutine.)

The arithmetic and logic unit (ALU) 
performs arithmetic, logic and shifting 
functions. It operates on 8-bits in parallel, 
and uses carry-look-ahead logic. A 
second adder is used to increment the 
instruction address register (program

The PSW is a special purpose register 
which contains status and control bits. 
The PSW bits may be tested, loaded, 
stored, preset or cleared using instruc
tions which affect the PSW. Three of the 
bits act as the pointer for the return 
address stack; two others act as a "condi
tion code" register, which is affected by 
the results of compare, test and arithme
tic instructions and may be used by con
ditional branch instruction; other bits 
store overflow, carry, the selection bit for 
the two register groups, an interrupt 
inhibit bit, a carry enable bit, a 
logical/arithmetic compare select bit, 
and flag and sense bits for external bit
serial interfacing.

It has been said that the 2650 has the 
most minicomputer-like instruction set 
of any microprocessor currently avail
able. There are 75 basic instructions, but 
many of these are actually subdivided 
into a number of variations. For example 
the eight arithmetic instructions may be 
performed either with, or without car

ADDRESS 
BUS

The basic architecture of the 2650 microprocessor chip showing major data, address and control paths.
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ry/borrow; this also applies to the two 
rotate instructions. Similarly the four 
compare instructions may perform either 
arithmetic or logical comparison, while 
four of the 12 branch instructions and six 
of the ten subroutine branch/return 
instructions are conditional upon the two 
PSW condition code bits-giving typically 
about 3 possible variants.

Also although there are nominally only 
six input-output transfer (IOT) instruc
tions, as distinct from the memory 
reference instructions (which may also 
be used for IOT), two of these are 
"extended" instructions which may 
address any one of 256 distinct 8-bit 
input-output ports.

One, two and three-byte instructions 
are used, giving a high degree of 
programming efficiency. Register-to- 
register and simple IOT instructions are 
one byte, extended IOT instructions are 
two bytes, while memory-reference 
instructions are either two or three bytes 
long as required.

The memory reference addressing 
modes provided by the 2650 are 
generally agreed to be the most extens
ive and versatile of any micro-processor 
currently available. The modes are as 
follows:
1. Immediate addressing, with the data 
mask or value in the second byte of the 
instruction itself.
2. Direct addressing, either absolute or 
program relative with a displacement 
range of from —64 to +63.
3. Direct indexed addressing, absolute.
4. Direct indexed addressing with auto 
increment.
5. Direct indexed addressing with auto 
decrement.
6. Indirect addressing, either absolute or

S

o

The PCI001 evaluation board system, which is also pictured at top of this page.
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program relative with a displacement 
range of from —64 to +63.
7. Indirect addressing with post index
ing. . ...
8. Indirect addressing with post indexing 
and auto increment.
9. Indirect addressing with post indexing 
and auto decrement.

Memory and IOT interfacing of the 
2650 is asynchronous, using "handshak
ing" control signals. This makes the 2650 
compatible with almost any type of 

* ¿4 * x t

memory and peripheral device.
The 2650 has a single level vectored 

interrupt capability. When it enters the 
interrupt mode, the chip is able to input 
an 8-bit address vector via the data bus. 
This may be used with either direct or 
indirect addressing to access interrupt 
servicing routines in any part of the 
memory space.

As you should be able to see from this 
brief rundown of its salient features, the 
2650 is a particularly flexible micro
processor, and one which is very well 
suited for general-purpose micro
computer applications. As such it would 
seem a good choice for anyone seeking 
to build up a minicomputer-type system 
based on a microprocessor.

At the same time, the relatively low 
cost of the basic chip (currently around 
$20) and its ability to operate with little 
more than a clock generator and a ROM 
in dedicated mode would also make it 
a good choice for low level applica
tions.

Signetics make two evaluation kits 
based on the 2650, and these are cur
rently available in Australia from Philips. 
The more elaborate of the two is the 
PC1001, which comes as a ready-wired 
PC board together with edge connector 
socket and literature. The other kit is a 
little less elaborate, and comes as either 
a completely wired PC board or as an 
assemble-it-yourself kit. In wired form it 
is designated the PC1500, while the D-l-Y 
version is the KT9500.

Both kits are basically small microcom
puters, capable of being used directly 
with a power supply and an ASCII

ELECTRONICS Australia, September, 1 976 65



win ron hn 

TELEVISION 
SERVItJINB IN WUfi 

SMEIETIME

1 .

MM

-that's where the money is!
Stott’s course is totally comprehensive — and includes both sophisticated 
electronic equipment and project materials you need to gain a thorough 

understanding of servicing techniques.
Divided into three self-contained sections, the course covers:

Part 1 — Introduction to Electronics (theory and practice) 
Part 2 — Monochrome Television Receivers

Part 3 —Colour Television, including processing circuitry, service 
techniques, fault tracing and trouble shooting techniques.

Like all Stott's courses, you work with your own instructor who is an expert in 
this exciting and rewarding field, at your own pace, in your own home. 

If yoù are a beginner, Stott's will teach you everything you need to know 
concerning television principles and receiver circuitry.

If you are already working in the field, or have completed some studies in 
electronics, you may be eligible to enter the course at an advanced stage. 
Whether your aim is to enter the TV service industry or whether you wish to 
gain a thorough understanding of television theory and servicing as an aid to 

sales experience, this is the course which will help you make it!
Other electronics courses offered by Stott’s include: 
Radiofor Amateurs — Amateur Operator’s Certificate 

For full information mail this coupon today:

TECHNICAL CORRESPONDENCE COLLEGE 
The name to trust in correspondence education 

riease send me, without obligation, full details of the following courses:

Stott's undertake that no sales counsellor will call, 

Mr., Mrs., Miss

Address

______________________________ ________________________________________ Postcode
159 Flinders Lane, Melbourne. 66 King William St. Kent Town S A
383 George Street, Sydney. 89 St. George's Terrace. Perth.

STC8 is 290 Adelaide Street, Brisbane. P.O. Box 3396 Singapore 1

GETTING INTO MICROPROCESSORS 

teleprinter to develop small 2650 
programs in machine language. They 
could also be expanded into quite pre
tentious minicomputer systems, by 
adding further memory and IOT facili
ties.

An add-on RAM memory board is in 
fact available, and is directly compatible 
with either kit. Designated the PC2000, 
it provides an additional 4k bytes of 
memory.

At the time of writing this article, we 
have only had the opportunity to 
examine and use one of the PCI001 
evaluation kits. This is on a PC board 
measuring 203 X 175mm, with a 100-way 
double sided edge connector along one 
of the longer sides. The PC board is 
pictured, and as you can see there are 
quite a few IC's apart from the micro
processor.

In fact the PC board is a three-layer 
assembly, with copper conductors sand
wiched in between two layers of epoxy
fibreglass as well as on the two external 
surfaces. This has allowed Signetics to fit 
a surprisingly large amount of circuitry on 
the relatively modest PCB area.

On the PC1001 board is 1k bytes of 
RAM, capable of storing quite a respect
able user program. In addition there is 
another 1k bytes of ROM, containing a 
resident monitor-debug program which 
Signetics have dubbed "PIPBUG". This 
will be described shortly.

There is an on-board serial asyn
chronous teleprinter interface, which 
may be adjusted by means of wire links 
for either 20mA current loop interfacing 
or RS232-type voltage interface.

In addition to the teleprinter interface 
there are four 8-bit parallel IOT ports— 
two inputs and two outputs. These are 
wired to be accessed via the two-byte 
"non-extended" IOT instructions, so that 
small systems with four or less 
peripherals (apart from the teleprinter) 
may be implemented with no further 
hardware.

The PC1001 board has a 1MHz crystal 
clock, and therefore is immediately com
patible with a 110-baud teleprinter (serial 
formatting is done by firmware routines, 
so baud timing is derived from the sys
tem clock).

Full data and address bus buffering is 
provided on the PC1001 board, to sim- 
plify addition of further memory or 
peripherals. All of the control signals are 
also available at the edge connector in 
buffered form, which again simplifies any 
required interfacing.

Although at the time of writing we 
have not had the opportunity to examine 
and use the PC1500/KT9500 evaluation 
kit, we understand that this is based on 
a PC board identical in size to that of the 
PC1001. And although the second kit is 
nominally a less pretentious one, it still 
offers quite impressive facilities.

For example it still provides 1k bytes
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of ROM, with the same resident monitor
debug program (PIPBUG) provided on 
the PC1001. The only difference in terms 
of on-board memory is the RAM, which 
in this case is of only 512 bytes. This is 
still adequate for a lot of modest 
programming, of course—and you can 
always add further memory, as the board 
again provides fully buffered data, 
address and control signal buses.

The serial asynchronous teleprinter 
interface is still provided, but there are 
now only two 8-bit parallel IOT ports. 
However, these are programmable in 
terms of direction, so that they may be 
used for both input and output.

In place of the crystal clock, the 
PC1500/KT9500 has an R-C clock oscilla
tor using a 74123 dual monostable.

As not all of the PC board is used by 
the basic circuitry of the PC1500/KT9500 
system, the unused area is provided with 
plated through holes on 0.3in centres, to 
allow fitting of additional memory/ 
peripheral decoding ICs if desired.

In short, the PC15OO/KT95OO evalua
tion kit is only a little less flexible than 
the PC1001. Both are in reality small 
development systems, capable of being 
used to develop and run 2650 programs. 
And in their basic form, each could be 
used to develop programs for running on 
the other—apart from the memory size 
difference. In that sense they are soft
ware compatible.

Not only this, of course, but because 
they use the same resident monitor
debug program they are also virtually 
identical in the operating sense.

As evaluation kit resident debug 
programs go, PIPBUG seems quite a flex
ible one. It recognises seven basic com
mands, each of which consists of an 
alphabetic character, any required 
numerical parameters, and a terminating 
carriage return. The parameters are given 
as hexadecimal characters, with leading 
zeroes unnecessary.

The seven commands and their func
tions are as follows:

A — See and alter memory
B — Set breakpoint (2 permitted)
C — Clear breakpoint
D — Dump memory to paper tape 
G — Go to address, run
L — Load memory from paper tape 
S — See and alter registers

The D command may be used to 
punch out any desired range of memory 
locations, with leader, checksum and 
trailer to facilitate reloading. Both the A 
and S commands may be auto-incre- 
mented, by terminating with a line feed 
instead of a carriage return.

A full listing of PIPBUG is provided 
with the evaluation kits, which is very 
useful. Among other things, it allows the 
user to make use of the teleprinter servic
ing subroutines in PIPBUG, by arranging

SIMPLE ANSWER-BACK PROGRAM FOR SIGNETICS PC1001 SYSTEM 
DEVELOPED BY U.ROWE,"ELECTRONICS AUSTRALIA" MAGAZINE 11/7/76 
NOTE: PROGRAM STARTS AT LOCATION 500 (HEX)

L IST1NG:

500 7o C0 PPSU 40 /SET UP TTY
502 3F 02 66 BSTA,UN CHIN /FETCH CHaH FnuL TTY VIA PIPBUG RTN
505 Cl STRZ,R1 /SAVi.
506 3F 02 B4 BSTA,UN COUT /ECHO VIA PIPBUG ROUTINE
509 01 LODE,RI /RESTORE In R0
50A A4 0D SUB1,K0 "CR" /R0“ CHAR -CR
50C 58 74 BRNR,R0 -12 /CR? IF NOT KEEP GOING
50E 04 0A LODI,R0 "LF" /SUPPLY LF
510 3F 02 B4 BSTA,UN COUT
513 05 00 LODI,RI /SET R1=0
515 0D 25 26 CODA,RI 526+ /FETCH ANSWER CHAR
518 C3 STKZ,R3 /SAVE
519 3F 02 84 BSTA,UN COUT /PRINT
5 IC A7 0D SUBI,R3 "CR" /R3= CHAR -CR
5 IE 5B 75 BRNR,R3 -11 /CR? IF NOT KEEP GOING
520 04 0A LODI,R0 "LF" /YES! SUPPLY LF
522 3F 02 84 BSTA,UN COUT
525 IB 5A BCTR,UN -38 /BACK TO LOOK FOR NEW INPUT
527 47 4F 20 /START OF ANSWER BUFFER
52A 41 57 41
52D 59 2C 49
530 27 4D 20
533 42 55 53
536 59 21 0D /ANSWER LUST END WITH CR (HEX 0D)

SAMPLE OF OPERATION:

♦ G500

HELLO THERE, WHAT AT PRESENT ARE YOU COMPUTING?
GO AWAY,I'M BUSY I

DON'T BE LIKE THAT,PLEASE
GO AWAY,I'M BUSYI

This simple novelty program was written largely to verify that the teletype servicing 
routines in PIPBUC could be called by a user program. The listing shows instruction 
mnemonics and comments as well as the actual instructions in hexadecimal code.

for application programs to call them as 
required.

To illustrate this, the author wrote a 
simple novelty program for the PC1001 
system. Its listing and a sample of the 
operation are reproduced on these 
pages, and as you can see it does nothing 
more than monitor input from the 
teleprinter, waiting for the person at the 
keyboard to press the carriage return 
key. When this occurs, it responds by 
typing out a curt reply: "GO AWAY, I'M 
BUSY!".

I wrote this little program mainly for 
practice with the 2650 instruction set, and 
also to check out the use of the PIPBUG 
teleprinter servicing routines. The pro
gram inputs characters via the "CHIN" 
subroutine in PIPBUG, whose calling 
address is 0286, and outputs characters 
via the "COUT" subroutine whose call
ing address is 02B4. As you can see the 
program itself starts at location 0500.

Note that the program uses one, two 
and three-byte instructions, and requires 
only 57 bytes of memory including the 

answer message buffer. This illustrates 
the programming efficiency possible 
with the 2650's powerful instruction set 
and wealth of memory addressing 
modes.

If you're interested in the PC1001 or 
the PC1500/KT9500 evalution kits or the 
PC2000 add-on memory, they are avail
able from the Electronic Components 
and Materials Division of Philips Indus
tries, with offices in each state, or from 
their distributors. Prices for the kits are 
as follows:

PC1001 - $345 plus tax 
PC1500 - $245 plus tax 
KT9500 - $165 plus tax 
PC2000 - $400 plus tax

Each of the basic kits comes with all 
of the literature needed to use it. All you 
need is a power supply and a tele
printer. The teleprinter must com
municate in ASCII code, as with most 
other kits. Here at EA we are currently 
working on a way to allow this to be 
done at low cost using a surplus Baudot 
teleprinter. ©
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Simple power supply 
for microprocessor systems
Many of the microprocessor development systems and evaluation kits 
now becoming available require dual power supplies. Rather than tie 
up variable bench supplies, it is usually more convenient to use a dual 
fixed-voltage supply which can be "dedicated" to the job. The simple 
supply described here has been designed with this in mind.

by JAMIESON ROWE

When we first started to work with 
microprocessor evaluation kits and 
development systems a few months ago, 
the easy way to get them "up and run
ning" in the shortest time was to power 
them from one or more variable bench 
supplies. However it soon became 
apparent that this was not the ideal long
term approach.

For one thing, bench supplies have a 
habit of disappearing when one's back 
is turned! Like most development labs, 
ours never seems to have enough bench 
supplies, and as a result any supply which 
is not actually in use on one bench tends 
to be "borrowed" and taken to another.

In itself, perhaps, this is no more than 
an inconvenience—one can always 
retrieve the supply or supplies when the 
"borrower" makes the mistake of turning 
his or her own back! What tends to be 

that one

more of a problem is that inevitably the 
supplies have been adjusted to different 
voltage and current settings, so __  
then has to go through all the steps of 
resetting them for the system 
working with.

you are
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Quite apart from the problems arising 
out of "borrowing", there is still the con
sideration that very often one wants to 
retain a microprocessor system in the 
"power up" state for hours at a time, in 
order to retain a program in the RAM. 
With most simple systems there is no 
standby battery supply to maintain the 
RAM when the main power is removed, 
and only systems costing thousands of 
dollars have magnetic discs with auto
matic "save memory" facilities.

The only alternative with simple sys
tems is to dump out the RAM contents 
on to paper tape or magnetic cassette, 
and then load them back in again next 
time the system is powered up. This can 
be very tedious and time consuming; 
hence the attraction of being able to 
keep the system powered up for 
reasonable periods of time.

A simple and low cost way to allow this 
to be done is to make up a fixed-voltage 
power supply which can be "dedicated" 
to running the microprocessor system, 
freeing bench supplies for other uses. 
This is the approach we have taken, and

LM323K

LM320K/12

100 ■■ 
16VW"F

2/PS/— 

so far it has worked out well-so well, in 
fact, that we thought readers might find 
the supply of interest.

Even if you are a home enthusiast and 
< don't have a problem with "borrowing", 

you may still find it convenient to build 
up a supply like ours. If nothing else, it 
will free your bench supply or supplies 
for other things-and few hobbyists have 
all that many bench supplies! If you don't 
have a bench supply, or don't have 
enough to run the microprocessor sys
tem of your choice, then you will hope
fully find the supply even more attractive.

Our supply was designed around parts 
we had on hand, and because of this it 
may not be the most elegant design solu
tion. But it works well, and would be an 
entirely practical proposition if you don't 
fancy designing one yourself from 
scratch.

Just about all of the microprocessor 
evaluation kits and development systems 
currently available require either a single 
+ 5V supply, ora + 5V supply and a —12V 
supply. We have therefore designed the 
supply as a dual unit, to supply these two 
voltages.

The +5V supply current requirement 
is usually somewhat higher than that for 
the -12V supply, and our supply has been 
designed with this in mind. The + 5V sup
ply will deliver just on 4 amps, while the 
-12V will deliver about 1.5 amps. In both 
cases the output is well regulated against 
both line and load variations, and ripple 
is typically less than 10mV P-P at loads 
of 3A and 1A respectively.

As you can see from the circuit, there 
is nothing particularly special about the 
supplies. They share a common power 
transformer, which has a centre-tapped 
24V winding rated to supply at least 2A 
per side. We used a Ferguson type PF 
3788, which is actually rated to supply 4A 
per side, and it accordingly runs almost 
cold. There is a similar transformer made 
by A & R, type PT7311. However you 
could probably get by with a transformer 
of lower rating, such as the A & R type 
PT5509 or the Ferguson type 
PL30/60VA.

Both supplies use full-wave rectifier 
circuits connected across the transform
er secondary. The positive supply uses a 
pair of 2A diodes, such as the 1N5408 or 
similar, while the negative supply uses a
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pair of 1A diodes such as the 0A626, 
EM401 or similar.

Each end of the transformer winding 
is bypassed to ground via a .047uF 
capacitor to reduce mains transient leak- 
through. A 0.51 ohm 5W resistor is also 
connected in series with each end of the 
winding, to limit switch-on surge current 
through the diodes. An additional pair of 
resistors with the same value are used in 
series with the positive supply rectifier 
diodes, to make the rectifier output 
droop at high currents. This is to reduce 
the power dissipation of the voltage 
regulator IC, enabling it to deliver 
maximum current.

Identical reservoir capacitors are used 

for both supplies, with a value of 
10,000uF. We used two high-grade 
"computer quality" units which were on 
hand, and rated at 40VW. However any 
units rated at 20VW or more would be 
suitable. For the negative supply you 
might well be able to use a smaller 
capacitance value without degrading 
performance unduly. A value of 4700uF 
or even 3300uF may be adequate, par
ticularly if you do not anticipate needing 
the full 1.5A current capacity.

Both supplies are regulated using 3- 
terminal IC regulators. The positive sup
ply uses an LM323K, while the negative 
supply uses an LM320K/12. Both of these 
are in the TO-3 flange-mounting "power 
transistor" metal package, and are 
mounted on 100mm square finned heat
sinks to limit temperature rise during 
extended operation.

Each device is fitted with 0.22uF 
metallised polyester ("greencap") 
bypass capacitors at its pins to ensure 
stability. The LM323K requires one be
tween its input pin and common, while 
with the LM320K/12 it is advisable to fit 
two—one at the input and one at the out
put. Each supply is provided with a 100uF 
electrolytic across the output, to improve 
transient response.

As you can see from the photograph, 
we built up the supply on a long narrow 
chassis salvaged from an earlier project. 
The power transformer was mounted at 
one end, with the two large electros 
mounted in line at the centre flanked by 
the finned heatsinks for the two regulator 
ICs. The ICs were actually mounted near 
the bottom of the heatsinks, to allow for 
the possible addition of "booster" tran
sistors at some later stage. The transfor

mer terminations, rectifier diodes and 
protective resistors were mounted 
beneath the chassis on a length of minia
ture resistor panel—apart from the mains 
cord termination, which was made via 
the recommended screw terminal strip 
("B-B" connector).

The outputs from the supply were 
taken to a screw terminal strip on the top 
of the chassis, at the end remote from 
the power transformer. Our strip was 
eight connectors long, so we allocated 
three each to the two "active" outputs 
and two to the earth or "common".

An important point: note that whereas 
the common connection to the LM323K 
regulator is brought out to the case, this 

Our prototype supply was built up 
on long, shallow chassis. Note the 
heavy wire used for the 5V/4A sup
ply wiring, to minimise voltage 
drop.

is not so with the LM320K/12. Here the 
case is the input terminal, and the com
mon connection is one of the two pins. 
So that although the case of the LM323K 
may be mounted directly on the heatsink 
without insulation, the LM320K/12 must 
be insulated with the usual washer and 
plastic bush arrangement. In both cases 
it is a good idea to use a smear of silicone 
grease to ensure a good thermal bond.

As mentioned earlier, this supply 
should be suitable for just about all of the 
microprocessor systems currently avail
able. To our knowledge there are only 
two exceptions: the Fairchild and Mostek 
kits, based on the F8 chip set. Both of 
these require a +12V supply, as well as 
the basic +5V supply.

To make the supply suitable for either 
of these kits, you will need to convert the 
present -12V supply to one of opposite 
polarity. This is not difficult to arrange, 
as follows. Reverse the polarity of D3 and 
D4, the 10,000uF reservoir electro and 
the 100uF/16VW output electro. Then in 
place of the LM320K/12 negative regula
tor, use an LM340K/12 positive type. This 
has the same connections as the LM323K, 
and only requires a single 0.22uF stabilis
ing capacitor between input and com
mon. As the case is common, you won't 
need to insulate it when mounting. That's 
basically all there is to it. ®
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The Serviceman
---------—   —— — 011=3

TV problems in a difficult area

Last month I presented some typical day-to-day service stories, related 
to me by a colleague, in an effort to assess the colour TV service scene 
as it is at the moment. This month I have some comments from another 
colleague, but one who is faced with somewhat greater problems.

This colleague works on the south 
coast of NSW, in the area served by 
channels 4 (commercial) and 5A 
(national). TV reception in this area is not 
without its problems. Long distances are 
often involved, creating fringe area con
ditions. This is aggravated by the hilly— 
and sometimes mountainous—terrain or, 
on the seaboard itself, by salt spray which 
plays havoc with aerials and feeders.

As a result, he has built up a wealth of 
experience in solving difficult problems 
which the city serviceman seldom has the 
opportunity to experience. In the coming 
months I hope to persuade him to pass 
on some of these experiences for the 
benefit of my readers. (And I shall 
undoubtedly learn a point or two 
myself.)

Here is his first story.
This story concerns a colour TV set 

which had been purchased from me 
about 12 months ago. It was a well 
known brand, capable of a very good 
performance in most respects but, in my 
opinion, not really suited to this custo
mer's requirements. The customer's 
location is well to the south of the 
stations, and tucked in under a hill.

This set, on the other hand, is not 
famed for its fringe area performance 
and would not have been my choice. In 
fact, some cheaper sets would have been 
much more suitable. Still, "the customer 
is always right", so the set was duly 
delivered and installed.

During the installation process I went 
to a lot of trouble to get the best result. 
The old monochrome aerial was rebuilt 
and the area surveyed with the field 
strength meter for the best signals. It 
turned out to be a real battle to get a 
good signal and, in fact, the best I could 
do was about 200uV on the vision carrier 
of each channel—a figure which is nor
mally regarded as barely adequate.

When the set was finally installed the 
picture was undoubtedly noisy but the 
customer was highly delighted and said 
he had never seen a better picture. And, 
while I may have smiled inwardly, it 

70 ELECTRONICS Australia, September, 1976

would be hardly diplomatic to question 
his opinion.

At the end of the 90 day warranty 
period I made a courtesy call to see how 
the set was going, and whether they had 
any problems. I checked the perfor
mance briefly, touched up the static con
vergence, and went on my way basking 
in the good will of the customer. And that 
was the last I heard of it until a couple 
of weeks ago, when I received a plaintive 
phone call.

The complaint was no colour on chan
nel 5A. My first question was.whether the 
fine tuning was correctly adjusted. In 
most cases where there is loss of colour 
on only one channel it is due to incorrect 
fine tuning, which means a trip of several 
miles out into the country to do nothing 
more than adjust the fine tuning con
trol.

But the customer was adamant. The 
fine tuning control had been varied over 
its full range, but there was no colour on 
5A. Frankly, I still had my doubts, but 
there was nothing for it but to visit the 
set and find out. Sure enough it was as 
the customer said; no colour on 5A, nor
mal colour on channel 4, and no amount 
of fine tuning would cure the problem.

Feeling that it was unlikely to be a fault 
in the set, the field strength meter was 
hauled out and connected to the aerial 
lead. A common cause of trouble in this 
area is loss of signal due to salt deposits 
on the aerial and feeder, it being right on 
the coast. Even with all possible precau
tions, such as open wire feeder, etc, it can 
still give trouble.

The field strength meter showed that 
channel 4 signals were very similar to 
those recorded at the time of installation; 
a fraction lower perhaps, but nothing to 
worry about. But channel 5A was another 
story. The vision carrier signal was 
actually up on the previous figure—over 
250uV— presenting an apparent con
tradiction.

Previous experience suggested that 
this called for a check on the sound car
rier level. Tuning the field strength meter 

to this frequency produced a surprising 
result; a mere 10 to 15uV.

Well, at least that provided a partial 
explanation for the lack of colour, and 
more or less exonerated the set. And, if 
it wasn't the set, it had to be the aerial. 
First I studied aerial as best I could from 
the ground through binoculars—a very 
useful addition to the too'l kit in any area 
using high aerial masts!

This revealed nothing obvious, so out 
came the ladder and the whole aerial and 
feeder system was gone over with a fine 
tooth comb. The result was completely 
negative; as far as I could see there was 
nothing wrong with the aerial or feeder.

On the other hand it was quite obvious 
that something had happened since the 
set was last checked, whereby the chan
nel 5A signal had deteriorated. Had this 
happened suddenly or had it been 
gradual? Careful questioning of the cus
tomer suggested that it may have been 
coming on for some time. They had 
noticed lack of colour periodically on 5A 
over a period of some months, but had 
been inclined to put it down to transmis
sion faults.

It seemed almost certain that it was an 
aerial fault but, as a final check, I brought 
in another set, well known for its high 
sensitivity, and tried it on the same aerial. 
It proved its superiority by bringing up 
the 5A picture in colour, but the picture 
was still far from satisfactory.

So that was it; in one sense or another 
I had an aerial problem. Either the aerial 
had deteriorated in some manner not 
immediately obvious or there had been 
some change in the signal path whereby 
the aerial was now inadequate for that 
location.

The most important question was what 
to do about it. Clearly a better aerial was 
needed, but this was easier said than 
done. One of the problems of this area 
is that the channel combination, 4 and 
5A, is unique in Australia. As a result, 
there is a relatively small demand for 
aerials in this combination and the aerial 
manufacturers are unwilling to incur the 
cost of developing high performance 
aerials for such a limited market.

This has proved to be such a serious 
problem in this area that I had already 
done something about it as a sort of part 
time activity. More particularly I had con
sidered the feasibility of developing a 16 
element phased array, cut to suit chan
nels 4 and 5A.

So, after digging out some old text 
books and getting to work with a calcula
tor, I came up with a set of figures from 
which I built an experimental version. 
This was then compared with several 
commercial aerials and the results were 
very encouraging.

The aerial was cut to resonate at about 
116MHz which was felt to be a good 
compromise between channel 4 
(94-101MHZ) and 5A (137-144MHz). This 
figure was arrived at partly by calculation 
and partly by experimental trimming.



Subsequently I discovered that this figure 
was very close to that used by commer
cial manufacturers.

Having produced such an aerial, and 
tested it as.extensively as possible on a 
short-term basis, it seemed that this was 
the golden opportunity to give it the 
ultimate test. So, with the customer's per
mission, the commercial aerial was taken 
down and the experimental aerial 
erected in its place.

With the new aerial installed, the set 
was switched on and the moment of 
truth awaited. Sure enough, up came 
channel 5A in full colour. After the initial 
enthusiasm the field strength meter was 
brought out again to check just how 
much difference it had made.

The channel 4 readings were similar to 
those obtained with the previous aerial. 
The channel 5A vision carrier had drop
ped a little, while the sound carrier had 
risen to between 50 and 60uV; a much 
more satisfactory figure.

(Editorial note: The sound to vision 
power ratio of Australian TV stations is 
10 to 1, having been changed from 5 to 
1 in 1972 in anticipation of colour TV and 
to improve the compatibility of 
monochrome receivers. On this basis the 
voltage ratio of the two signals will be the 
square root of 10; 3.16 approximately. 
Assuming equal aerial efficiency at both 
frequencies, a vision carrier of 250uV 
should be accompanied by a sound car
rier strength of approximately 80uV.)

In most respects it was a story with a 
happy ending. There was no doubt that 
the customer was happy, and I was 
reasonably happy that the problem had 
been solved. Also the experimental aerial 
seemed to be coming up to expectations. 
What I was less happy about was the 
absence of a clear cut reason for the 
problem in the first place. As far as I 
could see there had been no significant 
change to the building line between the 
set and the transmitter, or anything else 
that could alter the signal strength. So for 
the moment it remains a mystery.

A rather more important aspect of the 
story is that it provides a clear demon
stration of the need for field strength 
meter readings in fringe areas and, even 
more important, the need to check both 
sound and vision carriers.

This provides a check on the band
width of the aerial system; something 
which, with the advent of colour, has 
become all important. In a monochrome 
system lack of bandwidth results only in 
loss of fine detail which, undesirable 
though it may be, is often overlooked by 
the average viewer. But, with colour, the 
same situation can so attenuate the 
4.43MHz colour sub-carrier that colour 
reception just is not possible.

And no customer is going to overlook 
that situation!

Still on the aerial theme, here is 
another story emphasising just how dif
ficult things can be in an area like this. 
Once again it involved the sale of a 

colour TV set, followed by the installation 
of an aerial system.

After the sale was completed and 
while I was making arrangements to 
install the aerial, the customer explained 
that he would be at his present address 
for only about two months. After that he 
hoped to move into his own house which 
was under construction. On this basis, 
and since he lived in a strong signal 
strength area, I made a mental note that 
a simple aerial installation would prob
ably suffice.

Strength was added to this decision 
when I came to do the actual installation. 
It was a foul day; raining cats and dogs, 
blowing a miniature gale, and a heavy sea 
pounding the nearby beach. By the time 
I reached the customer's front door I had 
no doubt that a simple aerial system 
would be adequate!

I fitted a suitable bracket to the barge
board, clamped a small 4/5A aerial and 
mast to it, and ran about 12ft of ribbon 
along the bargeboard and in through a 
convenient window. A check with the 
field strength meter confirmed my 
judgement, showing about 2.5mV on 
each channel. The set produced a good 
clean picture and, having shown the cus
tomer how to twiddle the knobs, I 
went on my way.

That was the last I heard of the system 
for about three months. Then, on another 
wet and miserable day, the customer 
phoned to say that the set was not per
forming very well, and would I come and 
have a look at it. From some preliminary 
questioning I gathered that performance 
was particularly bad during wet 
weather.

By the time I fitted the call into the 
day's rounds the rain had stopped, the 
sun was out, and it was a warm and 
pleasant day. Even so, one look at the 
picture was sufficient to indicate that it 
was definitely snowy; not at all the kind 
of picture one expects from 2.5mV.

Sure enough, a field strength meter 
reading showed only a couple of 
hundred microvolts. Strange! What 
would cause a drop from 2.5mV to 200uV 
in only three months? And this was after 
the system had had time to dry out. 
When it was raining the picture would 
sometimes vanish completely.

I was afraid I knew the answer, surpris
ing and unpleasant though it may have 
been. The ribbon had succumbed to the 
salt spray. There was nothing for it but 
to replace it and, as the customer indica
ted that it would be several more months 
before he could move into his new 
home, it would be foolish to tempt fate 
a second time.

So out came the old ribbon and in 
went the trusty open wire feeder. And 
Hey Presto! Back to a healthy 2.5mV and 
a first-class picture. The moral of the 
story is that, in no circumstances, even 
for a short term temporary installation, 
should black ribbon feeder be used in 
seaside areas, even where the signal is 
quite healthy.

V Pty. Ltd.

Protect your 
instruments and 
equipment with 

ALIRT 
cartridge fuses

ALERT fuses are "on guard” 
against electrical overloads in 
Electronic, Industrial and 
Telecommunications 
installations. Manufactured by 
Kenneth R. Beswick Ltd., U.K., 
the ALERT range include 
British Military Standards, 
British P.O. Standards, and 
many of the international 
specifications.
Popular Sizes EX-STOCK 
TDC 10: 1%" x Vi" Quick

acting 100 ma to 25 
amp.

TDC 11: 1 ’A" x W Slow blow 
(or delay) 60 ma to 10 
amp.

TDC 13: 20mm x 5 mm Quick 
acting 63 ma to 3 amp

TDC 69: %"x3/16" Quick 
acting 25ma to 10 
amp.

TDC 123: 20mm x 5mm Slow 
blow 100 ma to 2.5 
amp.

Available from Wholesalers 
or the Australian Agents

<7 Pry.

VIC.: 493-499 Victoria St , West 
Melbourne 3003. Ph.: 329 9633 
N.S.W.: 4-8 Waters Rd., Neutral 
Bay 2089. Ph. 909 2388 
W.A.: 256 Stirling St., Perth 
6000. Ph.: 28 3655
QLD.: L E. BOUGHEN &C0., 
Corner Milton & Baroona Rds., 
Milton 4064. Ph.: 36 1277 
S.A.: Werner Electronic 
Industries Pty. Ltd., Unit 25, 
6-8 Gray St., Kilkenny 5009. 
Ph : 268 2801.

Telex: Melbourne, 31447. 
Sydney, 21707. Brisbane, 
41500. Perth, 93244.
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Protect your home from intruders:

Simple burglar alarm 
has pulsating output
This burglar alarm system has enough audio output to wake a sleeping 
person or, alternatively, can be used to control a more powerful noise 
maker powered by a separate battery. With suitable contacts and/or 
sensors, the applications can range from monitoring liquid levels in 
tanks to the protection of medicine cabinets.

by J. GRANDIN*

'155 The Boulevarde, Strathfield, 2135.

The audio output of the alarm system 
described here is of a pulsating nature 
with an alternately rising and falling 
frequency. The sound is quite distinctive 
(and irritating), and certainly attracts 
attention.

Two popular "D" size cells are used 
to power the unit and these will last for 
many months as the idle current is only 
0.7mA. Should the alarm be activated, 
then the current will rise to 70mA, giving 
some hours of audio output.

When the unit is switched on, a flash
ing LED (rate about 2 flashes per second) 
gives a positive indication that the unit 
is functioning. Should the light output be 

dim and the flashing rate slow, then this 
is a warning that the cells need replacing. 
In addition, a test button is provided that 
activates the alarm as a further check that 
the system is operative. As the alarm will 
continue to sound even though the test 
button is released, a reset button is 
provided.

The unit is one that the author feels will 
have a wide number of applications, eg, 
monitoring the opening of doors and 
windows, and even the gate of the swim
ming pool fence! Suitable alarm sensors, 
such as reed switches, conductive tape, 
mercury switches, etc, are available from 
firms specialising in security systems.

Refer now to the circuit. An LM3909 IC 
is used as a basic flasher unit with a 100uF 
capacitor connected between pins 2 and 
8 to give the desired flashing rate. The 
return to the negative supply is via two 
silicon diodes bypassed by a 47uF tan
talum capacitor and a 1k resistor via the 
sensor line.

The sensor line normally shorts the 
gate of the SCR (a C106 low voltage type) 
to the cathode, which is also connected 
to the 3V negative. It will be noted that 
the sensor line also normally shorts out 
the 1uF tantalum capacitor connected 
from the SCR gate to cathode.

These steps are necessary to ensure 
that the SCR fires only when the sensor 
line goes open circuit, and the following 
paragraph gives the reasons.

When the LM3909 discharges the 
100uF capacitor and causes the LED to 
flash, a short burst of current from the 
supply flows through the IC (see Elec
tronics Australia, July 1975). If this fast ris
ing burst of current is fed directly to the 
sensor line, then it will be found that the 
impedance of the line can be high 
enough to fire the SCR, even though the 
line is a closed circuit. The writér found 
that a line of 40 feet made up of ordinary 
lighting flex would cause the SCR to 
fire.

As it stands, the two silicon diodes, 
together with the 47uF capacitor, de
velop sufficient pulse voltage to trigger 
the SCR when the sensor line goes open 
circuit. The 1uF capacitor across the gate 
of the SCR is an additional measure to 
ensure protection against any transients 
that may be picked up by the sensor 
line.

When activated by an open circuit in 
the sensor line, the SCR completes the 
supply for the audio side of the system. 
Note that a 100 ohm resistor is provided 
to give a satisfactory "holding current'' 
for the SCR over the usable range of sup
ply voltage. As the audio section is a mul-
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Above is the prototype unit made up by the author. Layout is not critical.

tivibrator, the SCR would otherwise 
switch off as the multivibrator switches 
from one state to the other.

Although the multivibrator at first sight 
may seem to be symmetrical, this is not 
the case. The second BC108 has its base 
fed via a 5.6k resistor from the negative 
side of the 100uF capacitor of the flasher 
circuit. This negative side becomes less 
positive as the capacitor charges, so 
changing the multivibrator frequency. 
The discharge of this capacitor carries the 
negative side of the capacitor more 
negative than terminal "4" of the LM3909. 
The base of the second BC108 is also 
brought more negative by this discharge 
action, and results in the pulsating 
characteristic of the multivibrator.

The emitter follower drives the 
speaker by a series of pulses and these 
pulses will excite any resonances in the 
speaker and baffle system. Normally 
these resonances are to be avoided or 
at least reduced by suitable damping, but 
in this application they can be made to 
give a more strident note to the alarm sig
nal. The purpose of the 2k trimpot in the 
collector of the first BC108 is to alter the 
mark space ratio of the multivibrator so 
as to reinforce these resonances.

It is here that the characteristics of the 
speaker become important. Obviously, 
the more sensitive the speaker, the 
greater the output. The writer has tried 
speakers from Rola 4F to 8M and, as 
might be expected, the larger and more 
sensitive the speaker, the greater the out
put. However, this statement needs 
some qualification. A 5 x 3 in 15 ohm 
speaker of good sensitivity gave as good 
a result as a 4 ohm 6 in speaker. The small 
8 ohm speakers as used in personal por
table radios were not satisfactory.

If considerable output is required, then 
the alternative circuit can be used where 
a separate supply can power a siren or

Alternative ciruitry for installations 
requiring higher acoustic output.

bell system. Either the self-contained 
audio system or separately powered 
audio source can be used with different 
sensor methods. For example, a light 
dependent resistor can be used in place 
of the Ik resistor feeding the gate of the 
SCR. The degree of light necessary to fire 
the SCR can be set by a resistor from gate 
to cathode. Obviously this light sensor 
can be used in conjunction with the con
tact sensor line so that there will be two 
SCRs in parallel.

For liquid levels a mercury switch on 
a float arm can be used to check for 
either too high or too low a liquid level.

For heat sensor applications, metal al
loys are available that will melt as low as 
149°F. This particular alloy is made up as 
follows: 50% bismuth, 25% lead, 12.5% tin, 
12.5% cadmium. Thus, heat sensors can 
be combined with contact sensors to 
provide a wide range of protection con
ditions, or can be employed separately.®

STAR 
DELTA CO.

PTY. LTD.

INCORPORATING
P. A. HENDERSON & CO.

TRANSFORMER 
MANUFACTURERS

\Ne can supply transform
ers, chokes, etc., for most 
of the projects featured in 
Electronics Australia at 
competitive prices. We 
also manufacture a range 
of transformers in single 
and three phase up to 
20KVA, all manufactured 
to comply with the relevant 
Australian Standards.

8 East St., 
Granville, N.S.W. 2142.

P.O. Box 31, Phone
637-7870.

“comm”
Cabinets and chassis for all 
projects featured in this 
magazine are available 
from

COWPER SHEETMETAL 
& ENGINEERING

11 Cowper Street, 
Granville, N.S.W. 2142

Phone 637-8736
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EDUC-8 COMPUTER-COMPLETE KIT 
(oct-nov-dec 1974) $368.75 (Plus Tax)

OR INDIVIDUAL COMPONENTS 
AS REQUIRED

K 
1
T 
S

I MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT PARTS - YOUl 
NAME IT - WE WILL QUOTE

-Coils'” T?FTS'r & P°7er,D'odes - Semi-Conductors - Diacs - Triacs - S.C.R.'s - l/C's. Speakers - Microphones
- Be elfj Stvli p Metalw°rku Pla7ers & Changers - Meters - Relays - Condensers - Resistors
Come Cartridges — Recording Tape — Probes - Instruments — Potentiometers - Crystals - Ferrite Beads —
C W ' BFm - Terminals - Co-Axial Plugs & Sockets - Multi Connectors - Printed Circuit Boards - Copper Winding 
““ wire “■ tic. — tic. 3

| POPULAR KITS — TOP QUALITY — LOWEST PRICES |
■ AUDIO

1 Direct Reading A.F. Gen
2 SQ Wave Gen-1 OHz-1 MHz
3 Solid State A.F Gen.
4 Additive Freq Meter
5 A.F. Tone Burst Gen.
6 Laboratory Solid State A.F 

Gen.
7 Scaler/Divider Unit.
8 Crystal Freq Calibrator
9 Direct Reading A.F. Meter- 

(O-2OOKHz — 10MV-2V)
10 High Performance A F. Gen.
11 White Noise Gen

■ 12 —
■ 13 —

14 -

I AUTOMOTIVE UNITS
1 5 Tacho & Dwell Angle for Ser

vice Stations.
16 Dwell Extender Unit.
1 7 Solid State — CDI

‘' 18 All Electronic Ignition System.
19 Windscreen Vari-Wiper
20 Tacho & Dwell Unit.
21 Brake Light Warning.

< 22 Emergency Flasher.
23 High Efficiency Flasher.
24 Solid State Volt Reg
25 Car Theft Alarm System
26 Ignition Analyser & Tach

ometer Unit.
27 Strobe Adaptor for Ignition 

Analyser
■ 28 Car Burglar Alarm.

29 1975. C.D.I Unit

I BATTERY CHARGERS
30 6 Volt — 1 Amp s
31 12 Volt - 1 Amp
32 Automatic H/Duty.

■ 33 1-14 Volt - 4 Amp.
,> 34 1973 Automatic Unit

35 Constant Current Unit.
■ 36 —
■ 37 -

I CONVERTERS - INVERTERS

38 12 VDC 3OO/6OOV 100W
■ 39 12 VDC 240 VAC 20W

40 1 2 VDC 240 VAC 50W
41 24 VDC 300 VDC 140W
42 24 VDC 800 VDC 1 60W
43 -

’ 1 44 ~

I C R O UNITS
45 1963 3" Calibrated.

■ 46 1966 3" C R O
47 1968 3” Audio C R O.
48 C.R.O. Electronic Switch.
49 C.R.O Wideband P/Amp.
50 C.R.O. Calibrator.

■ 51 —
S 52 “

INTRUDER WARNING SYSTEM
53 Electronic Thief Trap
54 Infrared Alarm System
55 Simple Burglar Alarm.
56 Light Beam Relay
57 Car Burglar Alarm

MULTIMETERS 8i V.O.M.
58 Protected D C Multimeter.
59 Meterless Voltmeter
60 Wide Range Voltmeter.
61 FET DC
62 1966 V T.V M
63 1968 Solid State V O.M
64 1973 Digital VOM (1)
65 1973 Digital V.O.M. (2).
66 High Linearity A C. Millivolt

meter
67 -
68 -

PHOTOGRAPHIC UNITS
69 50 Day Delay Timer.
70 Regulated Enlarger Line
71 Slave Flash Unit.
72 Sound Triggered Flash
73 Solid State Timer
74 Auto Trigger For Time Lapse 

Movies.
75 -
76 -

REGULATED POWER SUPPLIES
77 Laboratory Type 30/1 Unit.
78 Laboratory Type Dual Power 

Supply.
79 Serviceman s Power Supply
80 Solid State H.V. Unit.
81 IC Variable Supply Unit.
82 1972IC Unit (E/T)
83 Simple 5V 1A Unit
84 Simple 3-6V 3.5A Unit.
85 S/C Proof 0.30 VDC at 1A
86 Reg 0-30VDC at 3A O/L 

Protected.
87 Variable Reg 12V-O5A.
88 Reg0/Load & S/C Protection

60 VDC at 2A(1973)— EA
89 —
90 -

R.F. INSTRUMENTS
91 Solid State Test Osc.
92 Signal Injector & R/C Bridge
93 Solid State Dip Osc.
94 "Q" Meter
95 Laser Unit.
96 Digital Freq Meter 200KHz.
97 Digital Freq Meter 70MHz
98 IF Alignment Osc.
99 27MHz Field Strength Meter.

100 10OKHz Crystal Cal
101 1 MHz Crystal Cal.
102 Solid State Dip Osc
103 V.H.F Dip Osc.
104 V.H.F. Powermatch.

105 V.H.F. F/S Detector.
106 S.W R Reflectometer
107 R.F. Impedance Bridge.
108 Signal Injector.
109 1972 FET D.pper
110 Digital Freq Meter.
111 Simple Logic Probe.
112 Frequency Counter & DVM 

Adaptor
113 Improved Logic Probe
114 Digital Logic Trainer
115 Digital Scaler/Preamp.
116 Digital Pulser Probe
11 7 Antenna Noise Bridge.
1 18 Solid State Signal Tracer
1 19 1973 Signal injector
120 Silicon Diode Sweep Gen.

TRAIN CONTROL UNITS
124 Model Control 1967
125 Model Control with Simulated 

Inertia.
126 Hi-Power unit 1968
127 Power Supply Unit.
128 SCR-PUT Unit 1971
129 SCR-PUT Unitwith Simulated 

Inertia 1971.
130 Electronic Steam Whistle
131 Electronic Chuffer.

TV INSTRUMENTS
134 Silicon Diode SVveep Gen
135 Silicon Diode Noise Gen.
136 Transistor Pattern Gen
137 TV Synch & Pattern Gen
138 Cross Hatch & Bar-Gen

VOLTAGE CURRENT CONTROL 
UNITS

142 Auto Light Control.
143 Bright/Dim Unit 1971.
144 S.C.R Speed Controller.
145 Fluorescent Light Dimmer
146 Autodim-Triac 6 Amp
147 Vari-Light 1973
148 Stage, etc Autodimmer 2KW
149 Auto Dimmer 4 & 6KW

RECEIVERS —TRANSMITTERS — 
CONVERTERS

1 53 3 Band 2 Valve.
1 54 3 Band 3 Valve
155 1967 All Wave 2.
156 1967 All Wave 3.
157 1967 All Wave 4
158 1967 All Wave 5.
159 1967 All Wave 6.
160 1967 All Wave 7.
161 Solid State FET 3 B/C
162 Solid State FET 3 S/W
163 240 Communications RX.
164 27 MHz Radio Control RX
165 All Wave IC2.
166 Fremodyne 4-1 970
167 Fremodyne 4-1970
R.F Section Only.
168 110 Communications RX.
169 160 Communications RX.

1 70 3 Band Preselector.
171 Radio Control Line RX.
172 Deltahet MK2 Solid State 

Communications RX.
173 Interstate 1 Transistor. Re

ceiver.
174 Crystal Locked H.F. RX
175 E/A 130 Receiver
176 E.A. 1 38 Tuner/Receiver.
177 Ferranti IC Receiver.
178 Ferranti IC Rec/Amp
179 7 Transistor Rec
180 -
181 -

TRANSMITTERS
182 52MHz AM
183 52MHz Handset.
184 144MHz Handset.

CONVERTERS
187 MOSFET 52MHz
188 2-6MHz
189 6-19 MHz.
190 V.H.F.
191 Crystal Locked HF & VHF.

AMPLIFIERS PREAMPS & CON
TROL UNITS MONAURAL.

194 Mullard 3-3.
195 Modular 5-10 & 25 Watt

STEREO
196 1972 PM 129 3 Watt.
197 Philips Twin 10-10W.
198 PM 10 + 10W
199 PM 128-1970.
200 PM 132-1971
201 ETI-425 Amp & Preamp
202 ETI-425 Complete System
203 ETI-416Amp.
204 PM 136 Amp 1972
205 PM 137 Amp 1973
2O5A PM 143

GUITAR UNITS
209 P/M 125 50W
210 E/T 100 100W
211 P/M 134 21W.
212 P/M 138 20W
213 Modular 200W.
214 Reverb Unit.
215 Waa-Waa Unit.
216 Fuzz Box
21 7 Sustain Unit

PUBLIC ADDRESS UNITS
219 Loud Hailer Unit
220 P.A. Amp & Mixer.
221 P/M 135 12W
222 Modular 25W
223 Modular 50W.

CONTROL UNITS
225 P/M 112
226 P/M 120.
227 P/M 127

MIXER UNITS
229 FET 4 Channel.
230 ETI Master Mixer.
231 Simple 3 Channel.

TUNER UNITS
232 P/M 122.
233 P/M 123.
234 P/M 138.
235 Simple B/C.
236 PM146AM-FM

PREAMPLIFIERS
237 Silicon Mono. ; '
238 Silicon Stereo
239 FET Mono.
240 Dynamic Mic Mono.
241 Dynamic Mic Stereo.
242 P/M 115 Stereo
243 “

MISCELLANEOUS KITS
244 Geiger Counter. !
245 Direct Reading Impedance 

Meter. ?
246 —
247 Electronic Anemometer.
248 Simple Proximity Alarm.
249 Pipe & Wiring Locator.
250 Resonance Meter
251 Electric Fence
252 Metronome Ace Beat.
253 Transistor Test Set.
254 Electronic Thermometer.
255 Flasher Unit.
256 Lie Detector
257 Metal Locator.
258 Stroboscope Unit.
259 Electronic Canary.
260 240V Lamp Flasher.
261 Electronic Siren.
262 Probe Capacitance Meter.
263 Moisture Alarm.
264 AC Line Filter. - ,
265 Proximity Switch.
266 Silicon Probe Electronic Ther

mometer ®
267 Transistor/FET Tester.
268 Touch Alarm. /
269 Intercom Unit. <
270 Light Operated Switch.
271 Audio/Visual Metronome.
272 Capacitance Leakage
273 Audio Continuity Checker.
274 Bongo Drums /-Y
275 Simple Metal Locator.
276 Keyless Organ.
277 Musicolour.
278 Stereo H/Phone Adaptor
279 Attack Decay Unit. i -
280 Tape Recorder Vox Relay.
281 Tape Slide Synchroniser. !
282 Tape Actuated Relay.
283 Auto Drums.
284 IC Vol Compressor.
285 Audio Attenuator.
286 Thermocouple Meter
287 Door Monitor.
288 Earth "R" Meter
289 Shorted Turns Tester
290 Zenor Diode Tester
291 Morse Code Osc.
292 Simple Electronic Organ.
293 Pollution & Gas Analyser.
294 Universal H/Phone Adaptor.
295 Super Stereo ETM10
296 "Q" Multiplier
297 Optomin

PHONE 
662-3506 7

E. D. & E. pS
1_8 LONSDALE STREET, MELBOURNE — 3000 — VIC.

PHONE V 
662-3506 1
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Circuit & Design Ideas Conducted by Ian Pogson

Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings^ As they have not necessarily been tested 
in our laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used.

Improvements to 200MHz digital frequency counter

Since the 200MHz Digital Frequency 
Counter was published in December, 
1973, I am sure that very many of these 
useful instruments have been built. For 
this reason, perhaps some readers may 
be interested in modifications which I 
have incorporated in the one which I 
made.

I was not satisfied with the appearance 
of the two LEDs used as the "Yz" digit and 
I found that it was a practical proposition 
to use another FND70 for this purpose. 
It is possible to glue this display to the 
preceding one as it will just fit in past the 
end of IC24. As the spacing is narrower, 
I used segments f and e (see Fig. 1) for 
the "1", which gave a very acceptable 

appearance.
All the pins were cut short, except the 

earth pin, which can be soldered in the 
position vacated by the anode of the 
upper LED, and the two pins for seg
ments e and f which were bent outwards 
and soldered via a jumper to the position 
left by the anode of the lower LED.

One problem was that the LEDs were 
used in the common anode configura
tion, whereas the FND70s are common 
cathode. This was overcome by a simple 
rearrangement of the circuit (see Fig. 2). 
A simple rewiring of the 180 ohm resis
tors is all that is needed to complete the 
modification. Wiring LEDs in parallel 
may not be technically ideal but with the 
closely matched ones in the FND70s it 
seems to work out all right.

On the higher ranges under some con
ditions, I found the blurred last figures 
(caused by the rapid strobe rate) to be 
disconcerting. I assembled a simple two 
IC circuit as shown in figure 3 onto a 
piece of Veroboard. Only four connec
tions are required, one each to earth and 
the 5V rail, the input line to IC4 (pin 8), 
while the output goes to IC2 (pin 11).

On the circuit shown on pages 42 and 
43, the new circuit is inserted in the "T" 
line between the output of IC4 and the 
common line of IC20-23. Two links must 

be removed, the short one between IC4 
(pin 8) and IC2 (pin 11) and the long one 
between IC4 (pin 8) and IC20 (pin 3) and 
replaced with a jumper from IC2 (pin 11) 
to IC20 (pin 3). The 47k preset pot en
ables the strobe (or toggle) rate to be 
adjusted to any desired maximum level.
I found three or four per second to be 
about right.

I found that it is also possible to 
increase the maximum frequency of the 
counter by a suitable choice of ICs for 
IC2 and IC4. I used a 74H10 for IC4, and 
I selected the best 7404 from six different 
brands. The 74H04 will not work satisfac
torily in this position. I found consider
able variation of the devices from 
different manufacturers. Although time 
has not permitted me to try them yet, the 
74S series would probably be better 
still.

Also, careful adjustment of the 470 
ohm resistor in the input shaping circuit 
is beneficial. I used 330 ohms and 
achieved a maximum frequency of over 
30MHz, still with good sensitivity. 
Although I have not fitted the prescaler 
yet, it should extend to over 300MHz, as 
the 95H90 can in theory achieve this 
frequency.

(By Mr A. G. Briggs, 580 Lowe Street, 
Hastings, New Zealand.)

Linear volts to frequency converter
In many situations it is desirable Jo 

control linearly the output frequency of 
a 555 timer circuit by adjusting a poten
tiometer or an input voltage. In the con

ventional astable configuration of the 
555, the timing capacitor discharges and 
charges through one or two timing resis
tors. Thus the frequency is inversely re

lated to changes in the ^timing 
components, and is also inversely related 
to changes in the control voltage.

However; inexpensive and accurate
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Your
next electronic circuit

tester should be a
Sanwa

N—501 460—ED
• 2pA suspension movement 

— 0.05mA/1 mV resolution
• Double protection — fuse

& Si diode
• Constant 1Mi2 input 

impedance (ACV) — 
RF-diode rectified current 
direct to movement

• Revised scale marking — 
intermediate readings 
readily determined

• Multifarious application — 
as circuit analyser

±DCV 0-60mV 0-0.3-1.2.3- 
12-30V (500kil/V) 
0-120-300-1,2 k 
(50ki2/V) ±2% 
0-30k (w/HV probe)

±DCA 0-2 [IS 0-0.03-0.3-1.2 
-3-12-30mA 
0-0.12-0.3-1.2-12 
(300mV) ±2%

ACV 0-3-12-30-120-300-
1.2k (1 Mil) 
±2.5% Freq. 20Hz

U-60D
• Measurement ranges 

available.
DCV 0.1 0.5 2.5 10 50 

250 1000 
(20kQ/V) (25kV 
w/HV probe extra) 

ACV 2.5 10 50 250 
1000 (Skil/V)

DCmA 0.05 2.5 50 500 
(500mV drop; 
100mV for 
0.05mA)

il Range - X1 X10 
X100 X1 k 
Midscale —50Q 
500i25kQ50kQ 
Maximum — 5kil 
50kil 5OOki25Mi2 
Batteries 1,5V dry 

cell 
(UM-3 or 
equivalent) 
X2

LI 0.06mA 0.6mA
LV 3V 3V

to 50kHz (±1dB) 
ACA 0-1.2-12 A 
Í2 x1 x10 x100 x1k 

x10k x100k (max. 
200M)
Batt. 1.5Vx1 & 
9Vx1

dB -20 to +63 
252x191x107mm 1.95kg

LI 6mA 60mA
LV 3V 3V

•Allowance.
Within ±3% f.s.d. for DCV
& DCmA
Within ±4% f.s.d. (±6% for
2.5V) for ACV
Within ±3% of scale length 
for £2

•Size & weight.
133X92X42 mm & 300 gr

• 10/ZA movement — 
100k£2/V, varistor 
protected

• Polarity reversal switch — 
negative measurements

• Equalizing transformer — 
common shunts & jacks for 
1.2A& 12ADC/AC

• Detachable indicator block 
easy maintenance

ISLE
75 years of service 

to Australian industry.

• Accurate DC reading — no 
HF current interference

±DCV 0-0.3-3-12-30-120- 
300 (100ki2) 
1.2k (16.6kQ/V) 
±2% 30k 
(w/HV probe)

±DCA 0-12/ZA 0-0.3-3-30- 
300mA 0-1.2-12A 
(300mV) ±2%

ACV 0-3-12-30-120-300- 
1.2k (5k£2/V) 
±3% Freq. 20Hz to 
IMHzat 3V

ACA 0-1.2-12 (300mV) 
±3%

il x1 x10 x100 x10k 
(max. 50M) 
Batt. 1.5Vx1 & 
9Vx1

dB -20 to +63 
184x134x88mm 1.3kg

P-2B
•The sturdy midget — quality 

quality instrument of 
functional design

• Designed for rugged service 
— phenol-resin front panel 
& metal rear case

•Positive range setting — 
special feature of a pinjack 
tester

• Reserve instrument — for 
household or field service

DCV 0-10-50-250-500-1 k 
(2ki^V) ±3%

DCA 0-0.5-10-250m 
(670mV) ±3% 

ACV 0-10-50-250-500-1 k 
(2ki^V) ±4%

El 0-5k 500k
Batt. 1.5Vx1 

dB -20 to +36 
Mil 0.1-50 ) using
pF 0.0002—0.6 ) external 

power 
120x88x40mm 325gr

• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841 
MELBOURNE 699-4999 • PERTH 65-7000 • SYDNEY 648-1711

• • WELLINGTON N.Z. 698-272
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CIRCUIT a DESIGN IDEAS

linear voltage-to-frequency conversion 
can be obtained from the 555 astable 
multivibrator circuit as shown. A voltage
dependent current I linearly charges the 
timing capacitor C so that output 
frequency increases linearly with the 
input control voltage Vin. During the 
charging phase of the cycle the capacitor 
voltage is given by:

Vc = Vcc/3 + 1,/C
Charging continues until Vcreaches 
2Vcc/3, making charging time tc equal to 
VccC/3l.

At this point the capacitor rapidly 
discharges back to Vcc/3 through the ON 
resistance Rce of the discharge transistor 
in the timer (pin 7). The discharge time, 
td, is approximately equal to 0.69RceC.

The circuit is designed to make tc much 
greater than td, so the period T of the

Relay time-delay circuit
Originally this relay time-delay circuit 

appeared in 110 Semiconductors 
Projects (for the Home Constructor), by 
R. M. Marston, page 64. I have built up 
the circuit as shown and I found it to 
work very well.

R1 was a 500k variable but I substituted 
a fixed resistor of 330k. The value of R4 
should be such that it limits the current 
from the supply rail to a suitable value 
for the relay winding. In my case, this was 
set to 270 ohms. Where the original cir
cuit called for a IOOuF, or 1000uF elec
trolytic capacitor for C1,1 used a 50uF.

The above values resulted in a delay 
time of 30 seconds. A higher value for the 
330k resistor would give a longer delay 
time. The relay which I used was a 6V, 
52 ohm coil, type No 21/2CA, made by 
Davall. For DI I used a type 1N4004 
diode.

(By Mr. C. Hubley, 154 Waterloo 
Street, Tuart Hill, WA 6060.)

multivibrator is very nearly equal to tc and 
the frequency f becomes:

f = 31 /VccC
The 741 operational amplifier and tran

sistor Q3 form a voltage-dependent cur
rent source.

To allow the input voltage Vin to be 
referenced to ground, the capacitor is 
actually charged by current I from the 
current mirror formed by Q1, Q2 and Q4 
that makes I equal to I, .The transistor Q4 
functions in a modified cascode con
figuration to increase the output im
pedance of the current source and 
increase the tracking of I, and I. Substitut
ing V^/Rj for I in the frequency equation 
gives:

f = 3Vin/ReCVcc
For a maximum input control voltage 

of 10V and the parameters used, the

BASIC ELECTRONICS
If you've always wanted to become involved in 
Electronics, but have been scared off by the mys
teries involved, let Basic Electronics explain them 
to you.

$3.00 plus 60c p&p 
Electronics Australia

Box 163, Beaconsfield, NSW 2014

charging current can be easily varied 
over a range from 10uA to 1mA, and the 
output frequency in Hz is given by:

f = 10%
The experimentally obtained fre

quency and accuracy are within 2%. At 
high frequencies (10kHz) the non-zero 
discharge time (td) becomes significant 
and tends to make the frequency less 
than the predicted value. At low frequen
cies (100Hz) the decreased transistor 
betas and bias currents of the compara
tors (pins 2 and 6) decrease the voltage- 
to-current conversion factor and tend 
also to make the frequency less than the 
predicted value. This latter error may be 
compensated for to some degree by 
adjusting the offset of the 741 so that Vc 
= Vin + 1.5mV. This has the effect of 
increasing the conversion factor at low 
input voltages without seriously affecting 
the accuracy at larger input voltages. 
Here this technique reduces the error in 
the 100Hz region to less than ± 0.4%.

For higher frequency operation 
(1-100kHz), it is better to reduce capaci
tor C to 0.002uF, rather than decrease Re, 
otherwise the ratio of td to L would 
become too large and errors would 
result at the high end of the frequency 
range.

(By Andrew McClellan, in "Elec
tronics".)

FERGUSON E
Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment.

BRANCHES 
IN

ALL STATES

Ferguson Transformers 

Pty Ltd.
Head Office 

331 High Street. Chatswood 
NSW 2067

PO Box 301 Chatswood.
6, NSW. Australia 2067

* Phone: 02-407-0261
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23 CHANNEL SSB TRANSCEIVER
23CHANNELAMX . $239.30 
TRANSCEIVER

SANYO TRANSCEIVERS
1W 2-Channel

Easy t0 use ■ easy t0 own- A h8ndY- al1 »«aiheri 
■ 1 Ul iQWIVvl model. Ideal for construction sites, camping, 

other outdoor activities. Power is from 8 tiny 
penlight batteries or through a plug-in power 
source socket. Comes in an attractive, 
lightweight cabinet with controls on top and 
a telescopic whip antenna. Complete with 
battery indicator, self-contained mike, 
squelch control and earphone jack.

$49
TAX INCLUDED 
Cat D1138
Dimensions 
Weight
Semiconductors

SPECIFICATIONS

Frequency control 
Channels

50 x 250 x 76 mm
680g
11 transistors, 1 IC, 8 diodes 
Crystal
2 channels ( 1 channel fitted )

Receiving system Crystal-controlled superheterodyne

MIDLAND 13 882B 23 CHANNEL DELUXE TRANSCEIVER
This incredibly high performance transceiver is one of Midland’s most popular models - we believe it 
is the best 27MHz AM Transceiver available in the world today. Yes - if you want performance and 
are prepared to pay just a little more for it - this is the model for you.
‘Switchable automatic noise limiter ‘Delta Tune - switches 1kHz to help clarify "off centre" signals 
Antenna warning light flashes to show antenna mismatch or failure, to help protect transmitter. 
Separate PA switch ‘All metal cabinet and omni power operation ‘ Large, lighted S/RF Meter

14 dlodes- 1 zener diode- 1 var'S’°r- Channel Controls: 23 - all crystals supp 
-lied, On/Off/Volume, variable squelch, PA/CB switch. Delta tune, ANL channel selector.
Jacks & Connections: External antenna, microphone, external speaker, DC power 13.8Volts (EIA) 
RECEIVER: Receiving system: Dual conversion superheterodyne with mechanical filter 
Sensitivity; 0.5uV at 10 dB(S+N)N/N Selectivity; ♦- 10kHz 60dB Spurious Rejection; 50dB 
PA/Audio Output Power; 4Watts. TRANSMITTER Modulation. High level RF Input power 5Watts 
Cat- O’1436 . . $149.50

IS DESIGNED FOR THE AMATEUR OR 
THE ULTIMATE IN PERFOR

MANCE AND RANGE. A REAL BEAUTY I 
Specifications:
Circuitry: 26 transistors, 2 FETs, 2 IC's 56 diodes 
Channels: 23 channels- Ail crystals supplied.
Modes of operation: AM, Lower and upper Sideband. 
Controls: On/off/volume, variable squelch, mode selector,
SSB clarifier/AM delta tune, PA/CB channel selector and 
noise blanker switch.
Jacks & Connections: Mic., antenna, external speaker 
P. A. speaker and DC power.
Power source: 9 volt to 15 volt DC, 13.8 volt DCfE.I.A.) 
Receiver—Receiving System: Dual conversion super
heterodyne with tuned RF ANL and AGC circuits 
Sensitivity: AM- 0.5uV for 10 dB (S+N1/N. SSB- 0.25 
for 10 dB (S+N)/N.
Selectivity: AM- 5.0kHz@-6dB. SSM- 2.1 kHz@

Clarifier: SSB clarifier *600 Hz.
Audio Output: 5 watts maximum.
SSB Transmitter— RF Input Power: 15 watts P.E.P.
SSB Generation: Balanced modulator, crystal lattice 
filter.
Frequency Response: 300 lo 2700 Hz @ 6 dB.
Carrier Supression: USB - 60 dB LSB - 64 dB.
AM Transmitter-Modulation: High level.
RF Input Power: 5 watts.

00

Harmonic Suppression: 50 dB down.
cat Di7oa........................ $239.50

BUY THIS MONTH & RECEIVE >>
ED EE ANTI-REPEATER CRYSTALS 1, 2, 3 and^^C 

rBWKE VALUED AT s32.oo r

*
THIS FREE OFFER IS ONLY AVAILABLE ON ORDERS

DATED PRIOR TO THE 30th SEPTEMBER, 1976.
Z METER 23 CHANNEL TRANSCEIVER. This unit is a must for all 

nuFn6? ,he <ea,ures °L,he at ,hisprice.Frequency Range
146.0 to 148.0 MHz. RF power output 10Wor 1W with switch. Solid state construct
ion. Receiver Sensitivity l.OuV @ 30 dB S/N. Cat. D 3007.............. $189 00

INSTANT REPAIRS GENERAL

Dimensions 
Weight 
Semiconductors 
Frequency control 
Channels

IChannel Transceiver 
with 300mW Power

$37-50
Cat.D1139 TAX INCLUDED

A simplified model with performance-proven 
circuitry and a rugged, all weather cabinet. 
Comes fully equipped with battery condition 
indicator, squelch control, earphone jack and 
is powered from 8 penlight batteries. 
Equipped with sensitive superheterodyne 
receiver and PI network for optimum 
BFo“*“t SPECIFICATIONS

50 x 250 x 76 mm
640g
10 transistors, 1 IC, 7 diodes 
±800Hz

1 channel — 27.24 MHz
Receiving system Crystal-controlled superheterodyne

$3.90
12 Volt Soldering Iron 
Model FS30, 15 watts 

This fantastic little iron operates from 
any 12 volt AC or DC source / car or 
boat battery or 12 volt Transformer /. 
Complete with plated tip & 14ft lead 
Cat. T1910..........................$3.90
Cigarette lighter plug to suit 50c 
Spare tip to suit only 50c

ONLY $ 50
Single PCB - Only ONE IC. Supplied I 
with PCB pins. Runs on 10V to 40V DC. 
Complete with all parts for — 
1 - Magnetic Preamp ( RIAA )
2 - Tape Preamp ( NAB )
3 - Microphone -40-65 or 80dB qain. I
Cat. K-3427......................... $7.50 |

SPECIAL
NOW ONLY SEEH NORMALY $585.□uU-En3$35
MULTI-2000-A
SSB/FM/CW TRANSCEIVER

THIS SPECIAL IS ONLY 
AVAILABLE ON ORDERS 
DATED PRIOR TO THE 

30th SEPTEMBER 1976

MULTI 2000A TRANSCEIVER
FM' CW’ Trance,ves between 144.0 and 148.0 

hioh and^nwon^, Fu!'yaedrepeater offset. 4 fixed channels (crystals not included7 
high and low power, noise blanker, wide and narrow band switch etc.
Sensitivity FM: 1.0uV SSB/CW: 0.3uV. RF output: 1W and 1OW ( PEP). Built in power 
supply for 240 volt AC or ext. 12 volt DC. Cat. D-3010 P $535 qq

VIDEOLYMPIC TV GAME

HIGH QUALITY RADAR INTRUDER ALARM

$34.50
PROFORDS FANTANTASTIC 

ALARM CLOCK KIT
AN INCREDIBLE CLOCK, THE DCS HAS EVERYTHING

* HUGE 10mm FLURO READOUT
* BRIGHT DISPLAY HOURS. MINUTES, AM EM
* ELECTRONIC ALARM TO THE MINUTE
*7MINUTE SNOOZECYCLE *240Volt OPERATION

if MODERN CASE ANO FILTER PANEL 

SIMPLE ENOUGH TO BE MADE BY A BEGINNER
Cat. K-3340.. .. KIT VERSION ■S34.50
Cat. X-1050..FULLY BUILT & TESTED.. .. S37.50

HUNDREDS SIMILAR
«49.50 UNITS SOU)at$99.50

PLAY YOUR OWN TV GAMES TONIGHT AT
SIMILAR UNITS kESS THAN HALF THE C0ST A$ PREVIOUSLY 

, wppp L OFFERED. NOW ONLY $49.50. Just plug into
f went § the aeria| terminal of your TV set. Play such games

QUrTT as Tennis - Catch Ball - Traps Shooting - Solo.
»FiZOU Cat. X-1125...................... .. $49.50

OPENING
-S00NP

in
DICK SMITH ELECTRONICS GROUP

: PhOne 439 53”‘TeleX AA20036- C°ble Diksmit Sydney.

Moil Orders: P.O. Box 747, Crows Nest, N.S.W., 2065.

N.S.W. Branches: GORE HILL-162 Pacific Highway. 439 5311.

ClShïiÎi

SYDNEY-125 York St.. 29 1126. BANKSTOWN-361 Hume Hwy.. 709 6600.

Interstate Branches:QLD ’166 Lo9Qn BufQndQ 39i 6233.
• VIC. - 656 Bridge Rd., Richmond, 42 1614

( PARK IN THE BOULEVARD I

SEE E.T.I. MAY 1975

$5Z5O
This sophisticated unit uses 

microwaves to detect any 
movement within a 10 । 

metre range by the Doppler 
principle.Uses Philips "Solid

State" Gunn diode radar 
module, 3 IC's and 2 trans- 

.... istors. Kit is supplied with
full instructions, PC Board and diecast case.Operates from 

Or DC- Beam even Passes through timber.
Cat. K-3270................................................................. $57.50

NEW
LED VU 

METER 

$11.95
Latest solid state 

way to check levels, 
Uses 12 LED's.Much 

faster than moving coil 
meters for checking 
peaks overloads etc.

Indicates ALL transients. Green 
displays with yellow & red to indicate 
overloads. Instructions supplied.
Cat- K-3370...................................$11<96

OOK FOR THE OPENING OF MY TWO NEW STORES 
IN MELBOURNE AND BRISBANE. NOW OUR INTER— 
?JnX^UST°MERS CAN HAVE THE SAME INSTANT 
SERVICE AS THE N.S.W. ENTHUSIASTS !

THE ADDRESSES ARE SHOWN BELOW.

SHOP HOURS
MON FRI : 9 to S.30 
SAT: 9 to IH

POSTAL CHARGES
ORDER

I |Q bankcard

S5
S10
S25
S50

to 
to 
to 
to

S100 or more

VALUE 
S9.99 
S24.99
S49.99 
S99.99

CHARGE 
S1.00 
$1.50 
$2.50 
S3.50 
$5.00

BY COMET FREIGHT : THE MINIMUM 
PACKING AND HANDLING CHARGE 
IS S1 00. WE DESPATCH'FREIGHT- 
ON" AND YOU PAY WHEN YOU 
RECEIVE THE GOODS.

FOR C O D. SEND S2.40 EXTRA PLUS S3.00 DEPOSIT. 
MINIMUM MAIL ORDER AMOUNT IS $5.



VINSICOVfRCD
Ideal extention speaker. 
Handsome complete unit 
with 4" speaker. Buy now 
and SAVE well over S 2.00
Cat.A2457 $4.50

texas
SR-52 Programmable 

$270taxfree S
224 Program locations, twice the user 
defined key , twice the memory reg
isters, BUT HALF THE COST of the 
only other programmable in its class.

Cat. Q-3724

PsSStf CREMATE
'AVE A CAPTAIN COOK AT THIS LITTLE BEAUTY! 
WOULD YOU BELIEVE FM, YES - THE FULL

CAR 
RADIO 

VALUE !

HOVUÇ

FREQUENCY FLAMIN' MODULATION BIT FOR ONLY

u lousy $12.50
She's got the lot; easy toread tuning dial, large dynamic i 
speaker, built in ferrite aerial for AM (AM too?) 
telescopic aerial for the you beaut FM, battery, ear phone 
and wrist strap to impress ya sheila!
Cat. A-4364 .. .. Tell 'em DICK sent ya! .. .. $12.50 AM/FM POCKET 

RADIO

IDEAL LONG RANGE RADIO AT AN ECONOMICAL PRICE N* Æ«W 
This unit works on 12 volt negative earth and has 8 transistors for powerful reception. 
Five push buttons lets you preset 5 of your favourite stations and also you have manual 
tuning for all other stations. Five watts of solid power goes well with 5 round 4 ohm 
speaker that is INCLUDED with the radio as a separate feature. Aerial not supplied.
Cat. A-5980.......... .............................................$49.00

NATIONAL SEMICONDUCTOR 4640 SCIENTIFIC 
An advanced highly accurate calculator with 54 
functions for professionals and students in 
engineering, math, physics and the sciences. 
Cat Q 3257 - $84.95 Tax Inc. $77.19 Tax Free

650 MATHBOX
This inexpensive calculator features 4 function 
operation, fixed 2 place decimal point, 6 digit aap
LED readout Cat Q-3200 S8.95 Tax Inc. S8.16 Tax Free. $ g y Q

_ OUT THEY GO!
STEREO

UNPARALLELLED - UNIQUE - DISTINCTIVE
Uses famous Belgian Starr tape mechanism. 
Slider controls for volume, tone & balance.
Has button for instant eject as well as fast for
ward and reverse. Gives healthy 4 watts output 
per channel into 4 ohms with a frequency res
ponse of 100 - 8,000 Hz. 47 x 130 x 161 mm. 
Cat. A-6485 Unit Only - Speakers Extra $79.

SPECIE ¿10

POWER BOOSTER
BOOST YOUR CAR STEREO POWER TO 
10 WATTS PER CHANNEL.

FEATURES:*Fits any 12Volt Negative Earth Car

SO j|taxfree onlyZ4.61
FORDS $27.50™

IENTIFIC CALCULATOR
LAST YEAR WE WERE SELLING 
THIS REMARKABLE CALCULAT 
OR FORS59.00.UNBEATABLE 
VALUE AT THIS LOW PRICE! 
Cat. O-3010 Tax Free $24.61

TUNER
What you see is what you get — no assembly required. 
Specially produced for Australian conditions.
Has built in antenna for AM and beautiful airspaced 
AM/FM tuning gang covering full Australian AM/FM 
bandwidth. Operates from 12Volts @ 22mA.
FM SENSITIVITY 3.5uV; IF REJECTION 80dB;
IMAGE REJECTION 52dB; STEREO SEP'N 25dB
Cat. F-4615-. .$34.50

’Universal Impedance 
’Full Stereo Amplifier 
Output 10 Watts Per Channel 
’Suits any Car Stereo Set.

Cat.A-6610. ......$49.95
w simply'connect unit between car

£ AU STEREO AND SPEAKERS AND HIDE IT
UNDER THE DASH.

FANTASTIC 
DiODC Of KN

FULLY BRANDED STC MADE
DS-5402 2OOVOLT MIN.AT3AMPS

GIVES 6 AMPS IN A BRIDGE 

IDEAL FOR ALL GENERAL PURPOSE. 
t POWER SUPPLIES ETC.

CatZ 3222 1-9 30c 10 up 25c

¡asioot) Moaiwos
NOW WE’RE OVERSOCKED

FAMOUS
Model CC10A AUTO Record Changer

These high quality British made turntables have AUTO record play from a stack or 
MANUAL or AUTO single play or REPEAT. Each changer comes complete with 
full installation and operating instructions.
HONESTLY — we are overstocked and they must be sold — so YOU BENEFIT AT 
THIS REALLY AMAZING LOW PRICE.
REMEMBER! THESE ARE TOP QUALITY PLAYERS.
•Play up to 8 records, 78, 45, 33, 7", 10" , 12". ’Play single records. "Reject or
single repeat. "Switch off and reset automatically. "Compact to suit portable.^ ^^1^
Cat. A-3068............................................................... -.......................................... OVlBjF

STRIKE IHELUCKS! 
MUSTRIKE/TRICK 
AGAIN!WE HAVE JUST RECEIVED A 

NEW SHIPMENT OF THESE 

TREASURE FINDERS
(METAL DETECTORS ) f

They are powerful, highly sensitive units with 
finger tip adjustment controls. Terrific for 
locating all types of metals — coins, jewellery, 
electric wires etc. Completely self contained — 
no trailing wires aux. packs and so on.

SEE E.T.I. AUG. 76.

JUST 
ELEASED

ETI 602 MINI ORGAN KIT
A COMPLETE WITH TREMOLO SILVER PLATED 

4 ^FIBREGLASS KEYBOARD - TWO VOICES.
Cat. K-3430 ( Case NOT included ) ONLY S24.75

boohs
NOVICE RADIO GUIDE 
k PERFECT FOR ANY BEGINNER!^k Shows you how to build your station, operate it and how

SCOOP D.S.E. DRILL SPEED CONTROL
This kit includes al1 the Parts of the basic sPeed controller PLUS a small box with 

J prepunched and Marvi-plate front panel and complete instructions. Easy to buildC M Makes your drill turn slow enough to be used as a screwdriver. E.A. Design.> ^Cat. K-3080.............................................................................................................. $9 5

FABULOUSLY 
POPULAR

^F to get it licenced.
T Cat. B 2280.......................✓
ELECTRONICS FOR SCHOOLS

$4.75

SPECIAL KIT PARTS
RE-4 Reverb Spring 
UB-5 Zippy Box 
76/VG5 Printed Circuit Board 
76/M5 Printed Circuit Board 
74C00 CMOS Integrated Circuit 
74C02 CMOS Integrated Circuit 
76/R4 Printed Circuit Board 
76/SA4 Printed Circuit Board 
75/L 11 Printed Circuit Board 
Special LED Displays. 10 Green, 1 
76/LM5 Printed Circuit Board 
76/S7 Printed Circuit Board 
76/EO4 Printed Circuit Board 
4016 CMOS Integrated Circuit 
11C90 Integrated Circuit 
MT! Box

Used in Reverberation Kit
Used in TV Game Kit 
Used in TV Game Kit 
Used in TV Game Kit 
Used in TV Game Kit 
Used in TV Game Kit 
Used in Reverberation Unit 
Used in Twin 25 Amplifier Kit 
Used in Twin 25 Amplifier Kit

Yellow, 1 Red. Used in LED VU Meter 
Used in LED VU Meter
Used in 650 MHz Prescaler
Used in 760 Organ Keyer Module 
Used in 760 Organ Keyer Module 
Used in 650 MHz Prescaler
Used in 650 MHz Prescaler_________

Cat. X 1035 
Cat. H-2755 
Cat. H 8308 
Cat. H-8310 
Cat. Z 5410 
Cat. Z-5412 
Cat. H-8314 
Cat. H 8302 
Cat. H 8275 
Cat. SEM5 
Cat. H-8315 
Cat. H 8316 
Cat. H-8305 
Cat. Z-5616 
Cat. Z 5364 
Cat. H 2495

$9.75 
$1.10
$5.50 
$1.50
$0.50 
$0.50 
$2.00 
$3.95 
$1.75 
$3.60 
$2.00 
$2.50 
$3.20 
$1.05 
$19.75 
$4.25

X-1062.

STILL 
OLD 

PRICE 
$17ö0

RECOMMENDED BY EDUCATION AUTHORITIES!
Ideal for teachers and students. Contains a special parts ^k list and order form for all the components you need ^F from DICK! This book could lead you to a great hobby 

V or rewarding career. A —
Cat. B 36O4................................  STILL ONLY V/l

RADIO AMATEURS HANDBOOK.4 Latest edition of this standard reference book. Over 600 
^k pages! Textbook, Data book, Construction manual! ^F Good stocks now but they sell quickly so HURRY! 
' Cat. B-2218............. $8.90
THE PACE MICROPROCESSOR .

Printed March '76 this is the most up-to-date
A guide to Programmed Equivalents to TTL Fun^^Aj 

•^.ctions. Published by National Semiconductor t 
it is an excellent introduction to the building

' and operation of MICROPROCESSORS. , - Oil 
* HUNDREDS MORE! SEE OUR 1976/77 CATALOGUE

DICK SMITH DEALERS • many of our products - 
. • a w noOO Prices may be slightlyHOBART* Aero Electronics —34 V¿5¿ higher to cover freight costs 

123 A BATHURST STREET, HOBART, TASMANIA, 7000.

DARWIN - Veneman & Wyatt Electronics — 81 3491
24 STUART HIGHWAY, STUART PARK/N.T., 5794.

DICK SMITH ELECTRONICS GROUP
Head Off ice: Phone 439 5311. Telex AA20036. Coble Diksmit’Sydney.

Mail OfdefS: P.O. Box 747. Crows Nest. N.S.W., 2065.

N.S.W. Branches: GORE HILL-162 Pacific Highwoy, 439 5311.
SYDNEY-125 York St., 29 1126. BANKSTOWN-361 Hume Hwy.. 709 6600.

_ , OLD.-166 Logan Rd.. Buranda,391 6233.
Interstate Branches: V|C. 656 Bridge Rd RichmOnd,421614.
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NOVICES! ÜBERS!

Mobile Transceiver for 1 2 to 16 Volts D.C. Fully synthesized on 
all 23 U.S. C.B. Channels
Output: A M. 4 Watts ( (not input to final)

S.S.B. 1 2 Watts (
Dual Conversion: P E P. Receiver: Power and S Meter. Sensi
tivity: less than .5 uv for 10db. Transistors: 36. Diodes & Ther
mistor 41 for use with Novice License. ♦ 199

Base Station dual Voltage 240V. AC or 12V. DC. Fully equipped
with 23 American C.B. Channels.

Input to final: A.M. 8 Watts min S S B. 25 Watts P E P.
Dual conversion: 7 I.F.Ts and 6 I F stages
Noise Blanker: Delta tune (Clarifier) +— 300 Hz.
Meter for. Signal in. R.F. out, S.W.R. JI jt fl
Sensitivity: 5 uv @ 6db Size: 33 x 13.5 x 24.5 cm. Wt. 7’4 *

kg For use with Novice License P*P*5

REGULATED 
POWER SUPPLIES

0-15
1— "II VOLT

New model Adjustable Regulated Power 
Supply Delivers 3 Amps from 0 to 1 5 Volts. 
Meter shows Voltage and Amps. On/off 
switch. Perfect where flexibility is required. 
Ready to wire in.

NOVICES

MIDGETMIGHTY
TOKAI 5038B 5 WATT

12 VOlt * 29
PAP* 2

UTAC
5 WATT

Made by TOKAI branded by UTAC
This is a handsome chunky 5 watt made for the 
American CB market with the full compliment 
of 23 American channels You couldn t buy the 
bits for this sort of money So get one while

Regulated power 
supply. Gives 12 
Volts at 3 Amps 
Electronic 0 / load 
protection. Bezel 
light, on/off 
switch Ready to 
wire in.

tyuMwd, 'Ptette

$49.95
P&P $5.00

27MC 36
High Efficiency Ground 
Plane Antenna for CB

aluminium construction 
Accepts PL 259 connec
tor. Solid eluminium 
108 inch heat treated 
radials and radiator. 
Elements supplied in two 
54 inch lengths joined by 
threaded coupling nuts. 
Radial droop for 50 ohm 
match Accepts 1 14 inch 
tubing and PL 259 con
nector
Frequency Range 27 
MHz Impedance 50 
ohms VSWR Less than 
151 Weight 45lbs Wave

27MC GPV BASE 
LOADED
A ruggedly constructed 
low cost high perfor
mance vertically polar
ized omni directional 
base station antenna. It 
develops transmitting 
gain of 38dB through 
pattern compression and 
a lowered angle of radia
tion along with improved 
signal to noise ratio. The 
matching stub places it at 
DC ground potential 
which substantially 
lowers the residual noise 
level and results in gains 
as high as 1 9dB in signal 
to noise ratio.
Gain 38dB VSWR (At 
resonance) 1 25 1 Co
axial Feedline 52 ohms.

Omni Directional Pat
tern.
Overall Height 212 inch 
Diameter of Radiator 
1 12 inch to 1/16 inch. 
Mast Bracket Accepts Up 
to 158 inch. Weight 
55lbs. Full 12 Wave.

$65.00
P&P $5.00

stocks last
• 31 Semiconductors
• All metal case
• Fully synthesised
• P.'T 'T mike

• Cradle mounting
• 1 2 Volt DC
• PUB ADD FAC

$99 P&P 4 3 00

lhe popqldr 3 channel Tokai 5 watt mobile This 
tiny 27 Me rig really punches out a strong signal Only 28mm 
(1/8 ) thick With squelch, sturdy metal case, transmit and 
standby light, p/t/t remote mike, fused 12 volt lead If 
you re after real power this one s for you Fits into a tmv 
space 1

functions

■j

FVKiawbi.©M'MI. F« n g 
W«b MW

PPP^Z
NINE USEFUL FUNCTIONS
1.
2.
3.
4.
5.

Wattmeter 
S.W.R. 
Modulation 
Rei. Field Strength 
R.F. Oscillator

6. X'tal Checker 
7. Audio Oscillator 
8. Low Frq. Osc.
9. 5 Watt Dummy Load

PETER 
SHALLEY 

CB SPECIALISTS

♦ 99 o*p*a

I Mobile Aerials 
for 27MC

GUTTER GRIP ABT 
20"—mounts in a jiffy. 
Centre loaded. A terrific 
performer Compl

Trunk mount centre 
loaded. Fibre glass aerial 
48" with lead and plug.

$19.95
P&P $2 

Also spring loaded base.

$27.50
P&P $2

$22.95
P&P $2

LOADED
SPRING — Heavy duty 
snap mount S/S whip 
complete with lead and 
plug. Xtra range.

MARINE SPECIAL-No 
ground plate needed for 
glass boats. Centre 
loeded. Pricey but good.

$29.50
P&P $2

$49.95
P&P $2

554 PACIFIC HWY 

KIUAKA NSW 207/ 
HCXT 10 BLACK STUMP>

1 IL-49826/1
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Tribute to Arthur Thurston:

Metallurgist & Amateur
The death of Arthur Thurston, 

VK2AV, on May 26 of this year, 
ended an amateur association of 
over 50 years. Those who knew 
Arthur on the air will remember him 
as a superb CW operator who, during 
his retirement years, became the 
anchor man of a well known CW 
net.

Arthur was always ready to help a 
fellow amateur and, in spite of the vast 
technological changes which have taken 
place since Arthur was granted his 
licence in 1924, he remained a keen and 
enthusiastic amateur, always striving to 
keep abreast of the state of the art, until 
his death.

He was one of the "old timers" who 
came up the hard way and, like many of 
his contemporaries, made his contribu
tion to amateur radio as it is today.

But, of those who knew him on the air, 
few would have known of his achieve
ments in his chosen career, or the debt 
which this country owes him for his war
time achievements. The following story 
is taken, in the main, from the magazine 
"Metals Australia", September 1972, 
where it was published as a tribute on 
the occasion of his retirement.

Born in Rugby, England in May 1907, 
Arthur migrated to Australia in 1909. The 
family settled at Cobar, where his father 
was an engineer at the copper mine. 
They eventually came to Sydney and 
Arthur completed his schooling at Syd
ney Boys' High School, in those days at 
Ultimo.

His first interest was in wireless and his 
first job in 1924 was unsealing radio sets 
which, in those days, were designed to 
listen to one station only and for which 
a listening fee had been paid.

His career with O.T. Lempriere & Co. 
Ltd. started as a junior laboratory assis
tant in 1925 at Alexandria, studying at the 
Sydney Technical College. Arthur was 
awarded the Diploma of Metallurgy, with 
honours, in 1936. After graduation he 
became a part-time lecturer in advanced 
inorganic analysis at the Sydney Tech
nical College, continuing until 1942. Yet, 
Arthur was more than a lecturer; he was 
a teacher in the real sense of the word. 
Many of the metallurgical analysts of 
to-day owe their skills to the training they 
received at his hands and their work 
bears his stamp.

In 1937 he was appointed chief 
chemist with O.T. Lempriere and follow-

Arthur Thurston.
(Photo by courtesy of O. T. Lempriere.) 

ing the outbreak of the war there was a 
complete diversification in the nature of 
his work.

In 1942 Arthur was responsible for the 
installation of a "medium" quartz spec
trograph and applied it to the analysis of 
refined tin, lead, antimony and their 
alloys and sundry qualitive analysis of 
ores and metals. He delivered lectures at 
Sydney, Newcastle and Wollongong on 
practical quantitative spectrography and 
gave practical tuition on the subject at 
Alexandria.

This was followed by the installation of 
a Tinsley recording polarograph for the 
estimation of impurities in copper 
alloys.

(Of this part of his career a friend 
remarked: "Among his wartime achieve
ments as a scientist I believe the one that 
gave him greatest satisfaction was the 
application of spectrographic methods in 
metallurgical analysis-a new technique 
at the time and one in which he was one 
of the first workers, if not the first, in Aus
tralia".)

During this time, OTL were casting 
Rolls Royce Merlin engine bearings by a 
patented process. OTL also undertook 
the chemical testing of US Army Air 
Force half-inch ammunition links for 
machine guns. Corrosion of original zinc 
plating in New Guinea caused trouble 
with firing stoppages and the loss of a 
number of aircraft. The plating was strip
ped and replaced by one of cadmium. 
The work involved millions of links and 
careful supervision of the contracting 
electroplaters.

The Rolls Royce bearings needed a 

few tenths of a thousandth of indium to 
be electrodeposited followed by heat 
treatment to improve corrosion resist
ance. As no indium was available, Arthur 
set up a research program, and finally 
extracted a few pounds of indium from 
selected tin ores in which it occurred in 
concentrations of about 0.002 per cent. 
The process was tedious but it solved the 
problem. It also enabled OTL to supply 
indium fluoride to the Sydney Dental 
Hospital for use in their early work on 
the effect of fluorides on tooth decay.

During the war period Arthur also 
attended a bomb disposal school, which 
was subsequently disbanded when the 
work was allocated directly to the armed 
services. He joined the 10th Btn. Volun
teer Defence Corps as signals instructor 
but finished up finally as crew member 
on a 9.2in coastal defence gun at Cape 
Banks, the north head of Botany Bay.

In 1946 Arthur was appointed research 
officer and later technical superintendent 
at OTL. Later, he was mainly concerned 
with soft solders and fluxes for engineer
ing and electronics. The formulation of 
solders, fluxes and tinning compounds 
for specific purposes and the solution of 
associated manufacturing problems 
established Arthur as a leader in this 
field.

Although conditioned to the rigorous 
scientific approach of the analyst, Arthur 
possessed a keen sense of humour. 
Those who worked with him will always 
remember his ability to reduce an appar
ently complex and serious situation to its 
simplest form and to show that it was not 
without its funny side.

When Arthur retired from O.T. Lem
priere in June, 1972, he had been with the 
company for 4716 years—in itself a not
able achievement.

At Electronics Australia we remember 
Arthur for his cheerful and helpful man
ner. In particular we remember the very 
valuable assistance he provided when, 
some years ago, we were preparing an 
article on solders and soldering. Arthur's 
obvious expertise on this subject en
abled us to present a highly accurate and 
informative article.

In private life Arthur was a happy 
family man and a keen and active mem
ber of his local bowling club. It is a further 
tribute to his diversity of outlook that he 
served this club at various times in the 
capacity of treasurer, secretary, and vice- 
president.

Arthur is survived by his wife and two 
sons. ®
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An Introduction to Digital Electronics—8

The flipflop family
Apart from logic gates probably the most basic elements in digital cir
cuits are flipflops, which form the basis of sequential logic and storage 
systems. In this chapter we look at the operation of simple two-gate 
flipflops, and at the various types of practical flipflop which have been 
derived from them.

by JAMIESON ROWE
The digital circuit elements we have 

considered in the foregoing chapters have 
performed functions which are substan
tially independent of time. For example 
the output level of an OR gate will always 
be true if at least one of its inputs is true, 
and false only if all inputs are false. This 
relationship between inputs and output is 
not dependent upon time, except in a 
second-order sense: when the input situa
tion changes significantly, it can take a 
few tens of nanoseconds for the change 
to propagate through to the output.

In contrast with these circuit elements 
are others whose function does depend 
quite significantly on time. The most com
mon of these are the various forms of 
flipflop, and the monostable or "one- 
shot". These and one or two other time
dependent circuit elements form the basis 
of sequential logic circuits, information 
storage systems, binary arithmetic and 
counting circuits, and a host of other 
valuable applications of digital elec
tronics.

For the present, let us turn our attention 
to flipflops, which are probably the most 
important of all time-dependent digital 
elements.

As the name "flipflop" suggests, the 
most obvious characteristic of these 
devices is that they are bi-stable. They 
have two stable operating conditions, and 
can be made to switch from one to the 
other.

A very basic flipflop can be formed by 
connecting two 2-input NAND gates, as 
shown in Fig. 1. As you can see, the two 
gates are "cross coupled", with the out
put of each being connected to one of the 
two inputs of the other. This forms a 
regenerative feedback loop, with the 
result that if the two uncommitted inputs 
are taken to the true (1) logic level, only 
one of the gates can have a true output; 
the other must have a false (0) output.

This happens because the output that 
is true causes both inputs of the other gate 
to be true, driving the second gate's out
put false by virtue of the inherent inver
sion in a NAND element.

Only one output of the flipflop (or "FF") 

is normally true, then, and the other is 
false. The two outputs are logically 
complementary, in other words—each is 
the logical complement of the other. By 
convention one output is usually labelled 
"Q", and the other "Q-bar".

This labelling is quite arbitrary, as the 
FF is basically a symmetrical device. Norm
ally we are quite free to call either output 
"Q", as convenient, with the other be
coming Q-bar by implication.

The FF has two stable "states", then: 
one with Q true and Q-bar false, and the 
other with Q false and Q-bar true. Just 
which of the two states it will be in at any 
particular time depends upon its previous 
history.

For example on each occasion when 
power is initially applied to the circuit, the 
FF will always tend to "come on" in the

FIG. 1

same state. This is because there are 
always small differences in the charac
teristics of any two gates, so that one gate 
will always tend to "lead" when power is 
first applied—steering the FF in the re
sulting direction. It might always tend to 
come on with Q true, or alternatively with 
Q-bar true.

The other main factor which determines 
the state of the FF is any signals which 
may be applied, or may have been 
applied, to the inputs A and B. There are

various possibilities here: the FF may have 
either Q or Q-bar true initially, while either 
A or B may be taken true or false indepen
dently. With three variables, this gives 
eight different situations, each of which 
can be analysed using the basic principles 
of gate operation.

You can try doing this if you like, as it 
would be a good exercise. However, the 
results are shown in concise form in the 
truth table, and it may be sufficient just 
to consider these carefully. Each pair of 
lines covers one of the four possible truth
value combinations for the two inputs, 
with the two lines in each pair covering 
the two possible initial states of the 
flipflop.

The first thing to notice is that while 
ever both the A and B inputs are held true 
(1), the FF outputs do not alter. This is 
shown in lines 1 and 2, where you can 
see that the FF simply remains stable 
in whichever of the two states it was 
initially.

The next thing to notice is that if input 
A alone is taken to the false logic level (0), 
the FF always ends up in the state where 
Q is true and Q-bar is false. If it is initially 
in this state, it simply remains there (line 
4), but if it is initially in the opposite state 
it will promptly change over or "toggle" 
(line 3).

Conversely, if input B alone is taken to 
the false logic level, the FF always ends 
up in the state where Q is false and Q-bar 
is true. Again if it is initially in this state 
it merely remains there (line 5), while if 
it is initially in the opposite state it will 
toggle (line 6).

By convention it is usual to call the state 
of the FF where the Q output is true the 
"set" state, and the alternative state 
where Q is false the "reset" or "clear" 
state. So that from the table in Fig. 1 we 
can see that a false logic level applied to 
the A input causes the FF to always end 
up in the set state, while a false logic level 
applied to the B input causes the FF to 
always end up in the reset state.

Because of this the A input could be 
labelled S-bar, as shown in brackets. The 
"S" stands for "set", indicating that the 
input may be used to force the FF into the 
set state, while the bar indicates that a 
false logic level produces this action rather 
than a true logic level.

Similarly the B input could be labelled 
R-bar, as shown in brackets, with the "R" 
standing for "reset" to indicate that the 
input may be used to force the FF into the 
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reset state. Again the bar indicates that 
the input is effective when taken to the 
false logic level, rather than the true level. 
An alternative to labelling this input 
"R-bar” is to label it ”C-bar”, with the C 
standing for "clear".

The last pair of possibilities for the FF 
of Fig. 1 is when both inputs' are taken 
false at the same time. As you can see 
from the table, this results in an 
"unpredictable" situation—symbolised 
by the question marks (lines 7 and 8).

The reason for this is that when both 
inputs are taken to the false level at the 
same time, both gates are forced into the 
condition where their putputs go true. The 
FF is thus forced into a third state, which 
corresponds to neither of its two normal 
stable states. While it will remain in this 
third state as long as both inputs are held 
false, it will revert to one of the two stable 
states as soon as either of the inputs is 
taken true.

Which of the two states it reverts to 
depends upon which of the two inputs is 
returned true first. If B is taken true first, 
it will revert to the set state, while if A is 
returned true first it will revert to the reset 
state.

What if both inputs are returned true 
simultaneously? Assuming this is possible 
(and it is easier said than done), then a 
"race” condition occurs. Both gates will 
attempt to drive their outputs low, and the

FIG. 2

outcome will depend upon subtle dif
ferences between them in terms of speed, 
etc—rather like the situation when power 
is first applied.

Because of these complications, the 
simple type of flipflop shown in Fig. 1 is 
never used in situations where both inputs 
are likely to be taken to the false logic level 
and returned true simultaneously. Its use 
is restricted to situations where a FF is 
only required to act in response to single 
false-going input pulses, applied to the 
S-bar and R-bar inputs in an exclusive 

manner.
Because the simple type of FF shown 

in Fig. 1 is only capable of switching back 
and forth between its set and reset states, 
it is usually called a "reset-set or RS 

flipflop.

An RS flipflop can also be made using 
two NOR gates, as shown in Fig. 2. The 
method of cross-coupling the gates is vir
tually identical to that used with NAND 
gates, and the operation turns out to be 
rather similar. However, there are subtle 
differences, as the truth table shows.

Perhaps the first difference to note is 
that in thiscase the "no change" situation 
occurs when both inputs are held at the 
false logic level, rather than the true level. 
This arises from the nature of NOR gates, 
compared with NAND gates.

For the same reason, the "indeter
minate outcome" situation now occurs 
when both inputs are taken to the true 
logic level. As before this results in a 
potential "race” condition, if both inputs 
are returned to the inactive logic level 
(here 0) simultaneously.

Superficially it may seem that the two 
remaining " one input alone” situations 
are unchanged from the corresponding 
situations for Fig. 1. However this is not 
really so. The difference is that here the 
inputs are effective or' active'' when they

(RS FLIPFLOPS WITH ACTIVE LOW 
R & S INPUTS. EG. FROM FIG. 1)

(RS FLIPFLOPS WITH ACTIVE HIGH 
R & S INPUTS. EG. FROM FIG. 2)

FIG. 3 R-S FLIPFLOPS

are taken true, rather than when they are 
taken false as in Fig. 1.

In other words the A input of Fig. 2 
acts as a reset or ”R" input, the absence 
of a complementing bar showing that it 
is active when taken to the true logic level. 
Similarly the B input now acts as a set or 
"S" input.

Although simple RS flipflops may be 
made by cross-coupling gates as shown 
in Figs. 1 and 2, and this is often done, 
they are also made available by IC 
manufacturers as ready-made building 
blocks. In this form, they are usually 
represented by the symbols shown in Fig. 

3.
The upper symbols show an RS flipflop 

with active low inputs, like that of Fig. 1 
when the positive logic convention is 
used. Note that there are two possible 
symbols, one with the inputs labelled 
S-bar and R-bar, and the other with them 
labelled S and R but using "bubbles" to 
indicate that they are active low.

The lower symbol shows an RS flipflop 
with active high inputs, like that of Fig. 
2 when positive logic convention is again 

adopted.
It is worth noting that an RS flipflop is 

in fact an elementary "memory” or 
storage cell. It is able to store one bit 

(binary digit) of information, whose value 
is 1 in the set state or 0 in the reset state. 
The information may be stored in the cell 
by feeding in pulses at the inputs, with the 
S input used to store a 1 and the R input 
to store a 0. If you like, the FF "remem
bers" which input last provided a pulse.

While a simple RS flipflop has its uses, 
there are many applications in digital sys
tems where flipflops are required to 
respond only at certain fixed times, as 
determined by general timing or "clock" 
signals which are fed throughout the sys
tem. To provide for this sort of operation.

FIG. 4 CLOCKED OR GATED RS FLIPFLOP

a number of variations on the basic RS 
flipflop have been evolved.

Probably the simplest of these is the 
clocked-RS flipflop, which is shown in 
Fig. 4. This looks rather similar to the 
basic RS flipflop, having S and R inputs 
as before; but there is a difference. 
Changes in logic level at the S and R 
inputs now do not cause immediate 
changes in the state of the FF, they merely 
condition it to respond in a certain way 
upon the arrival of a timing pulse at the 
CLK or clock input.

As you can see from the truth table, the 
response of the FF when the clock pulse 
arrives closely parallels that of the basic 
RS flipflop. If both S and R inputs are at

the false logic level when the pulse 
arrives, the FF state remains unaltered. If 
the R input alone is held at the true level, 
the FF will either remain in or switch to 
the reset state when the clock, pulse 
arrives. Similarly if the S input alone is 
held at the true level, the arrival of the 
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clock pulse causes the FF to either remain 
in or switch to the set state.

If both the S and R inputs are held true 
when the clock pulse arrives, there is 
again an "indeterminate" outcome. 
Following the clock pulse the FF might be 
left either set or reset, depending upon 
any internal speed-of-response bias it may 
possess. In this respect the clocked-RS 
flipflop is similar to the basic RS type— 
except that here the indeterminate situa
tion generally only arises if the S and R 
inputs are held true simultaneously with 
the arrival of the clock pulse. In most 
cases they can both be true at other times 
without producing this result.

Another type of clocked flipflop you 
may encounter is the so-called T-type or 
"toggle" flipflop, shown in Fig. 5. Like 
the clocked-RS flipflop this has a CLK 
input, but in place of the R and S inputs 
it has a single input labelled "T". This has 
a controlling effect as shown in the truth 
table.

As you can see, when the T input is held 
false during the clock pulse this has the 
effect of "freezing" the FF in its initial 
state; the state after the clock pulse is the 
same as that before. However, if the T 
input is held true during the clock pulse, 
the clock pulse forces the FF to "toggle" 
or change states—regardless of its initial 
state. If it was set, it will reset; and vice- 
versa.

The T-type FF is thus capable of only 
two responses to a clock pulse. It can 
either remain unchanged, or toggle, 
depending upon the logic level applied to 
the T input. Unlike the clocked-RS FF 
there is no "indeterminate" response.

A further type of clocked flipflop is the 
so-called D-type flipflop or "latch", 
shown in Fig. 6. Instead of the T input this 
has a "data" or "D" input, whose con
trolling action is shown in the truth 
table.

If the D input is held false when the 
clock pulse is applied to the FF, its effect 
is to cause the FF to either remain in, or 
switch to the reset state. Conversely if the 
D input is held true, the arrival of the clock 
pulse causes the FF to either remain in the 
set state, or switch to it.

In other words, the D-type FF acts 
rather like a clocked-RS FF which has an 
S input and an R-bar input, tied together 
internally. When the D input is high it 
causes the FF to be set, like an S input,

o a

CLK Q

FIG. 7 D TYPE FLIPFLOP 
CONNECTED 

FOR TOGGLING

and when it is low it causes the FF to be 
reset, like an R-bar input.

The reason for calling the D-type FF a 
"latch" is that when the clock pulse 
arrives, it effectively stores whatever the 
logic level happens to be at the D input— 
"latching" it in storage until the arrival of 

the next clock pulse.
Note that like the T-type FF, the D-type 

FF always operates in a determined 
fashion; there is no "indeterminate" 
situation, where the outcome cannot be 
predicted.

Incidentally, the D-type FF can be used 
as a toggling FF simply by connecting its 
D input back to its Q-bar output, as shown 
in Fig. 7. This forces the FF to toggle to 
its oposite state each time a clock pulse 
arrives, like a T-type FF with its T input 
held true. You might care to verify this 
yourself by checking through the truth 
table.

Probably the most important type of 
clocked FF is the so-called JK flipflop, 
which is shown in Fig. 8. This is a very 
flexible element, in that it can be arranged 
to perform virtually all of the functions 
performed by the other types.

The JK flipflop has two main inputs in 
addition to the CLK input, and as you can

see these are labelled "J" and "K". As 
shown in the truth table, these function 
rather like the S and R inputs of a 
clocked-RS flipflop. But there is one 
important difference—when both J and K 
inputs are held true during the clock 
pulse, the outcome ¡s no longer indeter
minate. The FF simply toggles, like a 
T-type FF with its T input held true.

In a sense, then, the JK flipflop is vir
tually an "improved" version of the 
clocked-RS flipflop, designed so that its 
operation is always completely predict
able. If the J and K inputs are held false, 
it will remain unchanged; if the J input 
alone is held true, it will set; if the K input 
alone is held true, it will reset; and if both 
J and K are held true, it will toggle.

JK flipflops are used in large numbers 
in most digital dircuits and systems, 
because of their flexibility. As an example 
of this. Fig. 9 shows how J K flipflops may 
be used to perform the same functions as 
a T-type FF (upper diagram) and as a 
D-type FF (lower diagram). In one case the 
J and K inputs are simply tied together, 
while in the other case the K input is fed 
through an inverter whose input is tied to 
the J input, so that it always receives the 
complement of the logic level applied to 
the J input. Or if you like, the inverter 
effectively changes the K input into a 
K-bar input.

You might care to verify for yourself 
that these connections cause the JK 
flipflop to act like the T-type and D-type 
flipflops, using the truth table of Fig. 8 for 
reference. This would help to reinforce the 
concepts in your mind.

Practical JK flipflops quite often have 
other inputs in addition to the basic J, K

FIG. 9
JK FLIPFLOP USED AS 

A D FLIPFLOP

and CLK inputs. Some of these are illustra
ted in Fig. 10—but note that not all of the 
inputs shown would necessarily be 
provided on any particular device.

In addition to the J and K gating inputs, 
there may also be provided J-bar and 
K-bar inputs which are active for the 
opposite logic polarity. These may either 
be labelled J-bar and K-bar, or have the 
usual J and K labels but with "bubbles'" 
to indicate the active-low function for the 
positive logic convention. The diagram 
shows the latter approach.

The flipflop may also be provided with 
direct-acting S and R inputs, quite 
separate from the inputs concerned with 
clocked operation. These may again be 
either active-high or active-low, with the 
latter labelled either S-bar and R-bar (or 
C-bar) or S and R (or C) with bubbles. 
Direct-acting S and R inputs enable a JK 
flipflop to be preset to the set or reset 
state, as required, before its clocked 
operation takes place.

There is one further type of flipflop 
which you may encounter sometimes in 
digital circuits. This is again a simple RS 
flipflop, but one made up from two inver
ters as shown in Fig. 11.

Having two inverting logic elements 
cross-coupled, this circuit has two stable 
states like the RS flipflops shown in Figs. 
1 and 2. But note that because it uses 
inverters, its outputs are in fact identical 
with its inputs.
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To make this very basic FF change its 
state, one of the input-output terminals 
must be ' forced" briefly to the opposite 
logic level, against the cross-connected 
output. Generally this causes no harm, 
because almost immediately after the 
input reaches the "other" logic level, the 
FF changes state to maintain the new state 
of affairs.

Unlike the RS flipflops in Figs. 1 and

FIG 10 POSSIBLE CONNECTIONS ON 
A PRACTICAL JK FLIPFLOP

2, however, the inputs of Fig. 1 1 do not 
become "inactive" when they have trig
gered the FF to switch to its opposite 
state. Both input-outputs are active here 
at both logic levels, so that the FF is quite 
capable of following rapid alternations of 

logic level. This means that care must be 
taken if a simple two-inverter FF is used 
for such applications as "debouncing" 
signals derived from mechanical switch 
contacts. We will look at this further in a 
later chapter.

Although we have looked at a number 
of different flipflops in this chapter, .this

FIG. 11 RS FLIPFLOP FROM 
TWO INVERTERS

has been largely for the sake of com
pleteness. It isn't really necessary to 
memorise the detailed operation of every 
one, as the main ones you are likely to 
encounter are the simple RS type (Figs. 
1, 2 and 11) and the JK type (Figs. 8, 
9 and 10).

An important thing to bear in mind 
about flipflops in general is that they are 
usually quite symmetrical devices, so that 
most of the labels applied to their inputs 
and outputs are arbitrary. This means that 
if it is convenient to do so, there is 

generally no reason why you can’t swap 
the labels around. For example you could 
swap the Q and Q-bar outputs of a JK 
flipflop as in Fig. 8, providing you also 
swap the labels for the J and K inputs to 
match. If there are also S and R inputs, 
these would have to be swapped as well.

The only thing to watch when this is 
done is that you don't forget any inputs 
and outputs which are not one of a pair. 
Some of these will change into their 
logical complement, while others won't 
change at all. For example a CLK input 
doesn't change, nor does a T input; but 
a D input will change into a D-bar input. 
Similarly if the FF only has a nominal R 
input, it will become an S input; and if it 
only has a nominal Q output, this will 
become a Q-bar output.

Finally, a word on packaging. Flipflops 
tend to come both singly and in multiples. 
If you want an elaborate JK type, with the 
full complement of inputs, you'll probably 
find they come only one to an IC package. 
But if you need only simple JK types, you 
may well find that suitable types come as 
packages of two, or even four. And if you 
have an application requiring a number of 
basic T-type or D-type FFs, you may be 
able to get these in packages of six or eight 
together.

BRYAN CATT INDUSTRIES

1 05 MIRANDA ROAD, MIRANDA, SYDNEY, AUSTRALIA 
P.O. BOX 146, CRONULLA, N.S.W., 2230 
PHONE 524 4425 »TELEX AA27266

BCI 4- ICS = Service in Electronic Components
BRYAN CATT INDUSTRIES HAVE BEEN APPOINTED A FRANCHISED DISTRIBUTOR 

FOR INSTANT COMPONENT SERVICE

A COMBI NA TION HARD TO BEA T FOR ALL ELECTRONIC COMPONENTS. . .

• RECTIFIERS
• BRIDGE RECTIFIERS
• TRANSISTORS
• THYRISTORS

• OPTOELECTRONICS
• INTEGRATED CIRCUITS
• CAPACITORS
• RESISTORS

• Australian Distributor for 'Rapid' Portable Electroplating Equipment.
• Australian Distributor for Reedtron Relays and Montclair Products.

BCI carries comprehensive stocks of the best components available and OFFERS 
counter sales for the convenience of Manufacturers and Hobbyists.

ELECTRONICS Australia, September, 1976 85



Classical 
Recordings

Reviewed by Julian Russell

Julius Katchen re-issue: recommended

BRAHMS—Piano Concerto No.1 in B 
Minor. Julius Katchen (piano) with 
the London Symphony Orchestra 
conducted by Pierre Monteux. Decca 
Stereo SBA385. Ballade in B Minor 
(Katchen).
One of the outstanding features of this 

reissue is a realisation of the powerful 
contribution made by the orchestra 
under Pierre Monteux. One seldom 
thinks of French conductors in terms of 
communion, with Brahms. For that mat
ter I can conceive of no stranger an event 
than enthusiastic reception by a Parisian 
audience of a Bruckner symphony per
formed by a French orchestra. But in this 
recording The London Symphony 
Orchestra under the late, great Monteux 
shows no trace of Frenchification of the 
orchestral part but a full-blooded 
Brahms, deeply lyrical in parts and 
elsewhere stormy in its dramatic impact. 
The performance is now 15 years old and 
the sound is sometimes not quite so 
sharp edged as in many more recent ver
sions but the total result is so good that 
this can be easily forgiven.

Here you have the late Julius Katchen

Sviatoslav Richter: good in parts
SCHUMANN—Piano Concerto in A 

Minor
GRIEG—Piano Concerto in A Minor. 

Sviatoslav Richter (piano) with the 
Monte Carlo National Opera Orches
tra conducted by Lavro von Matacic. 
EMI Stereo/Quadraphonic OASD 
3133.
I know of no better player of 

Schumann's piano music than Sviatoslav 
Richter, so that I looked forward eagerly 
to hearing his account of the A minor 
concerto. And as much as I admire him, 
I must confess to some slight disappoint
ment with the first movement, disap
pointed with both the pianist and the 
orchestra. The "expression" seemed to 
me often grossly overdone with too 
many rubatos and lingerings, quite unlike 
the perfect, rorhantic approach Richter 
usually awards this composer. In this 
work you have to wait till the second 
movement to hear Schumann playing of 
the standard one has come to associate 
with this player. Here is Schumann 

at his finest, technically terrific and cap
able of great power without harshness, 
as well as passages of the most moving 
poetry. Katchen, who died a few years 
ago at the wasteful age of 42, was a friend 
of mine and my admiration of him was 
boundless. It still is, enough to make any 
allowances necessary for the enjoyment 
of his performance. And however mas
sive Katchen's well prepared climaxes, 
Monteux is always there with him as he 
is in the sweeter, more feminine pas
sages. In 1969 I had arranged to meet 
Katchen at the Strasbourg Festival and 
arrived there only to learn that he had 
died a few weeks earlier in Paris where 
he had been domiciled for many years. 
His death was caused by vicious general
ised cancer. It is sad to speculate on what 
heights he would surely have reached 
had he been spared, for at his age he was 
in a class of his own. This record provides 
a noble tribute to his memory and I can 
recommend it, especially at its budget 
price, with the greatest enthusiasm.

And as a bonus you have an equally 
impressive performance by Katchen of 
the Ballade in B Minor.

played with all the poetry Richter can 
give it and the orchestra adjusts adroitly 
to his changed mood. The balance be
tween soloist and orchestra is always 
satisfactory, by the way. In this second 
brief movement even the cello never 
exaggerates a bar of his lovely part. The 
finale is taken briskly but so fluently that 
the listener is never worried by a sense 
of undue hurry. Beautiful moments are 
too numerous to mention individually 
but I cannot refrain from special mention 
the little fugato for orchestra and piano 
that is completely bewitching.

I was again disappointed in the Grieg. 
I cannot imagine any informed listeners 
approving the ultra slow tempo of the 
opening bars of the first movement. It is 
quite freakishly so, and I cannot under
stand why. It certainly doesn't add to the 
work's stature which is often criticised— 
and played—as if it were miniaturised. 
And as if to underline his opinion. Richter 
similarly drags the second subject of the 
same movement.

Some years ago Katchen and Macker
ras played the concerto in the Sydney 
Town Hall and their combined reading 
lifted the work into larger than usual 
dimensions with the, to me, happiest of 
results.’But they did this without any 
freakish mucking about with the score. 
Their reading simply contradicted 
Debussy's unkind description of Grieg's 
music as "snow wrapped in pink pap- 
per."

Another point: when Richter reaches 
a genuinely slow sequence he over-rom- 
anticises it shamefully. I'll leave the per
formance to you to find other features 
to be indignant about. The Monte Carlo 
Orchestra under Matacic follows Rich
ter's lead, whether they privately agree 
with his reading or not. To me it is a 
tiresome example of Homer nodding.

¥ * ♦
DUKAS —Symphony in C Major. 

L'Apprenti Sorcier. London Philhar
monic Orchestra conducted by 
Walter Weller. Decca Stereo 
SXLA6770.
As an admirer of many other works by 

Dukas I must confess to slight disap
pointment with this C Major Symphony. 
It offers little that is new in form and its 
eclectic style shows paucity of originality 
when compared to such other works of 
his as L'Apprenti Sorcier and La Peri. 
There are many moments in the first 
movement very reminiscent indeed of 
Schubert—with a French accent. Parts of 
the working-out section are all too 
predictable. Although it opens with a 
melody which recalls one by the early 
Richard Strauss, and later even shows 
Wagnerian influences, it, not surprisingly, 
includes those of Debussy. But here and 
there you will hear more typical Dukas 
scoring with high divisi strings so 
magically used in L'Apprenti Sorcier. Not 
missing either are sequences that owe 
much to Cesar Franck, the Franck of the 
D Minor Symphony. You will find most 
of these in the Finale. But in this 
movement there is one exquisite, 
sinuous melody much more characteris
tic of the Dukas I have admired for the 
best part of a long lifetime.

There is nothing wrong with the play
ing of the London Philharmonic Orches
tra under Walter Weller who finishes the 
work with a long, invigorating coda.

L'Apprenti Sorcier is presented here in 
its abbreviated form and is beautifully 
played and recorded. But I am afraid the 
symphony will appeal more to students 
of French music than the general public.

★ ★ *
TCHAIKOVSKY—Symphony No. 6 in B 

Minor. (Pathetique). Philharmonia 
Orchestra conducted by Carlo Maria 
Giulini. HMV Concert Classics Stereo 
SOXLP 30208.
This is a very welcome reissue. The 

original was recorded back in the very 
first days of stereo in 1961. In the first 
place, the engineering is excellent even
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in terms of the most modern techniques. 
In the first movement the first subject, 
though taken very fleetingly, is beau
tifully articulated. And Giulini's handling 
of the famous second subject (Starry 
Night-ugh) is unique so far as I can recall. 
Giulini lets the music speak for itself, with 
some rubatos, of course, but never any 
hint of wallowing. Without sacrificing any 
of its beauty he somehow succeeds in 
making it sound more reflective than 
overwrought, It is a refreshing change 
from the way it is so often played by 
many of his present-day colleagues who 
add different kinds of frenzy, according 
to how they see it. However, Giulini 
never makes the theme sound tame but 
just an impressive foil to the following 
working-out section with its disciplined 
turmoil leading up to a tortured climax.

It is a masterly conception.
The next movement — the 5/4 — 

marked by the composer allegro con 
grazia couldn't be played more grace
fully. He manages to make it sound like 
a beautifully modulated conversation.

Giulini takes the third movement very 
fast but quite without any suggestion of 
scrambling. He starts it very delicately 
and leads it almost imperceptibly into a 
splendid climax. And again there is no 
frenzy. He conveys in the Finale a mood 
of dignified, regretful leave-taking rather 
than the more usual emphasis on self- 
pity. I thought it quite wonderful 
although I can well understand others 
might be quick to disagree with me.

The performance is now some 15 years 
old but you would never guess its age 
from the sound. Very highly recom
mended.

★ ★ ★

MOZART—Concerto for Two Pianos 
and Orchestra in E Flat Major. (K.365) 
Ashkenazy and Barenboim (pianos) 
with the English Chamber Orchestra 
conducted by Barenboim. Concerto 
for Three Pianos and Orchestra in F 
Major (K.242). Ashkenazy, Barenboim 
and Fou T'Song (pianos) conducted 
by Barenboim. Decca Stereo SXLA 
6716.
These two works make for very easy 

listening, very clean and crisp without 
any of the tiresome reverberation that 
might have accompanied the simultan
eous recording of three pianos and 
orchestra. There is also throughout the 
two concertos a pleasing sense of relaxa
tion which, however, doesn't prevent the 
intrusion of passages of rare enchant
ment. The first movement of the double 
concerto is as fluent "as all get out" and, 
if some of the changes of tempo are a 
little unexpected, it all adds to the unbut
toned fun. Unhappily the next movement 
is not so attractive. It drags so laggardly 
that it comes close to sounding lugu
brious, which certainly wasn't Mozart's 
intention. Indeed at this tempo it's quite 
a feat for the English Chamber Orchestra 
to keep their many trills so immaculately 
unanimous. But the exaggerated slow
ness gives the impression that the 

movement has been stretched on a rack. 
This quite cancels the gaiety of the first 
movement and I don't think it could have 
been the player's intention.

But none could quarrel with the very 
real gaiety of the Finale which at times 
seems as if the players were having a 
whale of a time. Neither this concerto nor 
the Triple Concerto is top-drawer 
Mozart, but the Triple is the weightier, 
more serious of the two. In this 
Ashkenazy and Barenboim, who conduct 
both works from the piano, are joined by 
Fou T'Song. All three play in such perfect 
rapport that without a score one would 
be hard put to it to tell when one, two 
or all three instruments are playing at the 
same time. Yet despite this very impres
sive feat all three sometimes pay scant 
attention to the composer's specfic 
instructions. The English Chamber 
Orchestra plays with its usual peerless 
expertise.

* * ♦

BEETHOVEN—Symphony No. 6 F Major 
(The Pastoral). Chicago Symphony 
Orchestra conducted by Sir George 
Solti. Decca Stereo SXLA6763.
Much of your attraction to this record 

will depend on your personal liking for 
Solti's personality. He is possibly, despite 
his undeniable talents, one of the most 
extraverted conductors before the public 
today. Among his recordings one has 
only to remember his Ring series and his 
Tristan to understand what I mean. These 
caused great excitement when they first 
came out but enthusiasm for them has 
waned a little since competing issues 
arrived. However I have always found 
Solti an exciting conductor and, although 
this seems at odds with even the nick
name for this work (The Pastoral) I 
nevertheless enjoyed the performance 
immensely. Much of this is due to the 
quality of the recording which in every 
way matches Solti's large-scale thinking. 
It is weighty but wide enough in its 
dynamic range to permit of the expres
sion of the subtlest delicacies. It is as 
crisp as any I've heard and its clarity is 
exemplary.

Although he uses more or less ortho
dox tempos Solti makes full use of 
Beethoven joyfulness and his deep love 
of nature. I have a feeling that Solti him
self enjoys much the same things. If he 
doesn't, he assumes the mantle of one 
who does with the utmost conviction. 
His reading is at the other end of the 
scale to the old, great Bruno Walter's 
exquisitely gentle recording of the work 
back in the days of 78s. Indeed those 
who accept Walter's as ultimate perfec
tion will not listen as kindly to Solti's. The 
latter is so different that I advise prospec
tive buyers to listen to this new recording 
before "taking the plunge." Personally I 
enjoyed it all immensely but you may 
well think otherwise. I am sorry that I 
cannot be more explicit than this, but 
musical tastes differ as widely as perform
ances, and this one is for me. ®
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Lighter Side
Reviews of other recordings

Devotional Records
LILLY. Lilly Green. Stereo, Destiny 

D-9909S. (From S, John Bacon Pty Ltd, 
12-13 Windsor Ave, Mt Waverly, Vic 
3149. $6.95.)
The sound on the opening tracks is 

pure "disco", with vocal solo backed 
with piano, organ, synthesiser, guitars, 
drums, horns and various other instru
ments. But then the sound becomes 
more relaxed and the message more per
sonal. The album, as such, is a natural for 
after-church "coffee shops".

As mod Gospel, it's very well per
formed and very listenable but Lilly 
Green, who wrote and performs all the 
songs, says that she will have failed in her 
objective if people merely react to the 
tunes or use them as background to 
communal chatter. They are songs with 
a definite message which comes through 
if you pause to listen:

Food For The Hungry — Starin' At The 
Wall — Hot Or Cold — Light My Way — 
Satan I Rebuke You — The Good Life — 
God, A Woman, And A Man — Come As 
A Child. For those contemplating mar
riage, the track "God, A Woman, And A 
Man" is a new, and different and 
meaningful wedding pledge.

Recorded in Hollywood, and imported 
from Destiny Records, the quality is 
excellent and, all round, I must rate it as 
a highly successful and thoroughly listen
able Gospel recording despite (for 
some) the "disco" opening. Playing time 
is about 30 minutes.

★ ★ ★
A SIMPLE SONG OF LOVE. Sonshine 

Circle. Stereo, Light LS-5670-LP. (From 
Sacred Recordings Aust, 181 Clarence 
St, Sydney and other capitals.)
While backed with drums and rhythm 

guitars, along with other instruments, the 
album "A Simple Song Of Love" has a 
strictly middle-of-the-road sound: 
modern without being off-putting to the 
older generation. Undoubtedly this is 
quite deliberate but it also fits in with the 
title theme and the jacket notes. 
Incidentally, the song from which the 
album takes it's title would really go over 
big in a rally or evening gospel service, 
with "Sunshine Song" or "How I Love 
Jesus" as an encore.

The full list of track titles: All Day Song 
— Don't Let The World Get In Your Soul 
— Didn't He — More Like You — A Simple 
Song Of Love — Peter's Song — Sunshine 

Reviews in this section are by Neville Williams (W.N.W.), Jamieson Rowe (J.R.) Leo Simpson (L.D.S.), Norman 
Marks (N.J.M.) and David Edwards (D.W.E ).

Song — Oh How I Love Jesus — Words 
— Beginnings.

It's the kind of album that tends to 
grow on one and, apart from family 
listening, would be of interest to groups 
on the lookout for new material. From 
the jacket notes I gather that a vocal 
score would be available from the dis
tributors. (W.N.W.)

★ ★ ★
GESUALDO. Madrigals and Sacred 

Music. Robert Craft conducting the 
Gesualdo Madrigal Singers. Stereo 
cassette, Harmony (CBS) HMC 539.
Completely unaccompanied, the 

Gesualdo Singers display their training 
and their abilities in the way they cope 
with a quite lengthy program of difficult 
material, every word of it in Latin: Volgi, 
Mia luce — T'amo mia vita — Or che in 
gioia — O sempre crudo amore — Deh 
coprite il ben seno — Cor mio deh non 
piangete — Dunque non m'offendete — 
Aestimatus sum — O dolorosa gioia — 
Non t'amo, voce ingrata — Che fai meco 
— Questa crudele — Dolcissima mia vita 
— Psalmi delle Complete.

Those with a specific interest in the 
contents of this cassette should find con
siderable pleasure in the performance by 
the Gesualdo Madrigal Singers, but its 
appeal will be small outside this strictly 
limited circle. Technically, the gentle har
mony, devoid of dynamic excursions, 
poses no problem for the recordist and 
quality is smooth and even.

As I said, limited appeal, but noted for 
the sake of those who are interested in 
this kind of music. (W.N.W.)

Instrumental, Vocal 
and Humour
A MOZART PROM. Lawrence Foster 

conducting the Royal Philharmonic 
Orchestra. Decca Phase Four stereo, 
PFS.4314.
If you're at all partial to Mozart, this 

should be found a most enjoyable 
recording. It features three well-known 
and often played pieces: the overture 
from The Marriage of Figaro, the Horn 
Concerto No. 4 in E flat, and the Sym
phony No. 40 in G. minor.

They're played in fine fashion, too. The

'Monitor Audio 
have a winner with 
the MA5 Series IL 

The lowest colouration 
and also the most

MONITOR AUDIO
MA5 Series II

The best sounding 
$425* pair of speakers 

you can buy!
•R.R.P. (Stands extra)

Sole Australian Distributors:

•IfLERDYA____  
INDUSTRIES^
Head Office. W.A.: 156 Railway Pde„ 
Leederville, Western Australia, 6007. 
Phone 01 2930.
N.S.W. Office: 100 Walker Street,
North Sydney, N.S.W. 2060.
Phone 922 4037.
VICTORIA Office: 103 Pelham Street, 
Cartton, 3053. Phone 347 7620.
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PH4SE-45
’■ From Melbournes hi-fi speaker specialists the 
j G.H.E. phase 45 monitors! Featuring high quality 
j imported drivers including 12" bass, 5" midrange, 
j and 1" dome tweeter offering, uncolored 
: 28 20.000HZ response. This outstanding 3 way.
: system optimises amplifiers 10-45 watts r.m.s
: per channel. Handsome 62 litre timber finish 
:• cabinets compliment the hi-fi performance and 
; add to any room decor. Available now fully 
j assembled/tested with three year guarantee.

SYDNEY
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HILLS
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• BRASHS 108 ELIZABETH STREET 63 6701
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130 PLENTY ROAD 480 1632
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8 CITY ARCADE 433 NEPEAN HWY 783 7778
• STEVE BENNETT AUDIO SALES

53 LITTLE RYRIE STREET (052) 21 6934
• BALLARAT ELECTRONICS SUPPLY
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Figaro overture bubbles over with joyous anticipation, as it 
should, while in the horn concerto soloist Alan Civil does full 
justice to Mozart's graceful and romantic writing. The playing 
of Symphony No. 4 on side 2 is also of a very high standard 
combining precision with warmth and sensitivity.

Made in 1973, the recording is also of a high standard.
In short then, a very enjoyable disc and one which would 

be an excellent Mozart sampler. (J.R.)
* ♦ ♦

LEHAR. Highlights from Giudetta. The Gunther Arndt Choir 
and Berlin Symphony Orchestra conducted by Werner 
Schmidt-Boelcke. World Record Club stereo WRC 
S/4527.
There is really only one disadvantage in buying this album. 

The performances are so stirring, especially that of the 
soprano, Sylvia Geszty in the role of Giudetta, that you may 
wish to go out and obtain the complete performance. If you 
wish to cultivate an appetite for light opera, then this album 
is an ideal appetiser. It is sung in German but that does not 
in any way reduce the pleasure. Record quality is very good. 
(L.D.S.)

★ ★ ★
J. S. BACH: BRANDENBURG CONCERTOS No. 4-6 Stuttgart 

Chamber Orchestra conducted by Karl Munchinger. 
Decca stereo SPA.383.
This is a re-issue of a recording made in October 1958 at 

the Victoria Hall in Geneva. The first three concertos are also 
available, on SPA.382. Both have been re-released in Decca's 
"World of the Great Classics" series.

Written in 1721 when Bach was 36 and Kapellmeister at 
Cothen, the six Brandenburg concert! are written in the 
concerto grosso form rather than for solo instrument and 
orchestra. They are vigorous and inventive, and make most 
enjoyable listening—whether or not you find Bach's organ 
music to your taste.

If you're after a warm and brisk performance of the last three 
concert!, this recording is well worth a listening. The recording 
itself sounds rather dry, and lacking in reverberation depth, 
but is otherwise quite good considering its age. (J.R.)

★ ★ ★
THE WORLD OF THE SEA. Decca World Of The Great

Classics SPA396.
Decca have chosen a number of well known works that are 

most evocative of the sea and its many moods. Some of the 
tracks, Britten's 'Peter Grimes' for instance date back to 1959, 
others being a little more recent. Side one opens with the over
ture to Wagner's "Flying Dutchman", followed by the "Sin- 
bads Ship" from Scheherazade and "La Mer" by Debussy.

On side two Kenneth McKellar sings "Sea Fever" with two 
excerpts from "Peter Grimes", three sea shanties from Mal
colm Arnold and Percy Grainger's "Scotch Strathspey and 
Reel". As might be imagined, the quality varies a little from 
track to track, but not enough to detract from the 
enjoyment.

If you're starting on a classical collection, records such as 
this form a good sampler to explore different composers' style. 
(N.J.M.)

★ ★ ★
GILBERT AND SULLIVAN OVERTURES. Gilbert and Sullivan 

Festival Orchestra. Conducted by Peter Murray. Astor 
Records SPLP 1454.
Gilbert and Sullivan is not exactly everyone's cup of tea, and 

I cannot claim to be a particular fan. However, if like me you 
find the music quite enjoyable without the vocal, then these 
excellently recorded overtures are well worth a listen.

Track titles are: The Mikado - HMS Pinafore - The Yeoman 
Of The Guard — lolanthe — Ruddigore — The Gondoliers — 
The Pirates Of Penzance. (G.S.)

90 ELECTRONICS Australia. September, 1976



TABOO. The Exotic Sounds of the 
Arthur Lyman Quartet. Astor Hifi 
record stereo ASF 509. Three-record 
set at $5.99.
If you like the sounds of an exotic 

orchestra with a background of pseudo 
tropical birdcalls then this three-record 
set will be a feast at the bargain price of 
$5.99. Surface noise was obtrusive on 
some tracks of my sample and tape hiss 
is noticeable at times also. Still, at the 
price it is undoubtedly good buying.

Some of the many tracks are as 
follows: Red Sails In The Sunset — Yellow 
Bird — Quiet Village — One Night In 
Nagoya — My Shawl — Jungle Drums — 
Black Orchid — Taboo. (L.D.S.)

★ ★ ★
SPAIN'S GREATEST HITS. CBS Odyssey 

ODA 5067.
To call music as enduring and enjoy

able as this "Hits" is something of a mis
nomer, as the record represents some of 
the best known music to come from that 
country.

There are eleven tracks in all, featuring 
such artists as Sergio and Eduardo Abreu, 
Shirley Verrett, John Williams, Philippe 
Entremont as well as the orchestras of 
Andre Kostelanetz and Leopold Stokow-

POPULAR CASSETTES —
MOTORING MUSIC 4. The Gil Vermont 

and Albert Lizzio Orchestra with the 
Branjo Hronzes Sound, the Comely 
Singers, Henry Arland. Contata Stereo 
Dolby cassette A-108. (From Goldring 
Sales & Service.)
The "Motoring Music" series appeal as 

being the most successful of the current 
batch of Contata tapes. As in this case, 
they involve a variety of musical groups 
who produce a constantly changing 
program sound; on the pop side of 
M.O.R., as distinct from a dozen num
bers played by the same group. The 
tracks here:

Bye, Bye My Love — A Lollipop For Sis 
— Oje Comova — If You Could Read My 
Mind — Spanish Eyes — Mamy Blue — 
Loretta — Pied Piper — The World We 
Know — Brazil — What Will Be Tomor
row — Three O'clock In The Morning — 
Tender — Limbo Las Vegas.

The sound is clean and the stereo 
spread excellent. Remember that it's 
Dolbyised so either push the Dolby 
switch or turn down the treble slightly. 
(W.N.W.)

★ ★ ★
LOVE SONGS. The Sonaro Orchestra, 

with Jerry Winter, Anette, Mel Torme 
and Jimmy Shigeta. Dolby stereo cas
sette, Contata A-114. (From Goldring 
Sales & Service.)
There are love songs and love songs 

— the old traditional evergreens, and 
others of more recent brew. For the most 
part, the selections on this cassette fall 

ski. The composer, Falla, is well 
represented, with Spanish Dance from 
"La Vida Breve", Ritual Fire Dance, 
Gypsy Song from "El Amour Brujo" and 
the Dance from "The Three Cornered 
Hat".

Others are Granados, Casals, Albeniz 
and Rodrigo. The sleeve notes give you 
a good run-down on the composers and 
the eras in which the music was written. 
Coupled with excellent quality and de
lightful music, the record is a bargain at 
any price. (N.J.M.)

★ ★ ★
LENNY DEE featuring I'LL PLAY FOR

YOU. Astor, stereo MAPS 8175.
It might be thought that this album is 

devoted to mistily romantic music, if one 
were to judge from the cover and title. 
But this is not so. Lenny Dee continues 
his usual Hammond style to supply easy 
listening music for driving or relaxing. 
Record quality is good.

Ten tracks are featured: Love Will 
Keep Us Together — At Seventeen — Soli
taire — How Sweet It Is — Love's Theme 
— Brazil — I Only Have Eyes For You — 
When Will I Be Loved — Wasted Days 
And Wasted Nights — I'll Play For You. 
(L.D.S.) 

into the latter category: I Don't Stand A 
Ghost Of A Chance — Speak To Me My 
Love — Please Don't Go — A-Oh-Much 
— Love Child — I've Just Seen Her — 
Unchained Melody — Song From The 
Moulin Rouge — Sleep In — Where Do 
You Go To — I'll Remember — Conversa
tions — The Way It Used To Be.

I can't say that the program did much 
for me, either for its content or the 
somewhat stringy quality of the sound. 
However, others may react quite dif
ferently. (W.N.W.)

★ ★ ★
PIANO SONG BOOK, MOVIE THEMES. 

Liberace and Orchestra. Stereo, MCA 
(Astor) Musicassette BCT 5256.
Say what you like about Liberace, there 

are few musicians that can top him when 
it comes to presenting the lush, romantic 
sound that is so easy on the ear—and that 
goes so well with soft lights and the all- 
too-rare relaxed dinner. And, of course, 
the themes lend themselves to the 
occasion:

Fascination — Around The World In 80 
Days — Summertime — Gigi — Bewitched 
— All The Way — Moonlight and theme 
from "Picnic" — The Earth Is Mine — Love 
Is A Many Splendoured Thing — Secret 
Love — And This Is My Beloved — Three 
Coins In A Fountain.

As I said, it's all very pleasant, the 
quality is good and, if you want to add 
an M.O.R. cassette to your collection, 
this would have to be it. Playing time 
would be about 40 minutes. (W.N.W.)

MA 4
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$649* pair of speakers 
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HOBBY NEWS
SEPTEMBER, 1976

New PLAYMASTER TWIN 40

A new upgraded version of the popular PLAY- 
MASTER TWIN 25 has now been released. Working 
closely with Leo Simpson we have redesigned the 
transformer and fitted a special heatsink to the power 
transistor. The prototype was thoroughly tested at 
Electronics Australia and is reviewed in the 
September Issue of the magazine. The basic kit sells

New ReLease: 
UpdATEd AssEMbly 

ManuaI For
PLAYMASTER
TWIN 25-TWIN 40

We have now reprinted our step by step assembly 
manual which has been updated to include even the 
latest minor design modifications set out in the 
September issue of Electronics Australia. Also includ
ed is a redrawn simplified assembly diagram and our 
exclusive trouble shooting procedure developed by 
our engineers.

The manual is supplied FREE with all HOBBYKIT 
PLAYMASTER TWIN 25 or TWIN 40 amplifiers. 
They are available to existing customers who have 
already purchased their PLAYMASTERS from us on 
request.

for $99.50 which makes it the lowest cost 40W 
amplifier on the market.

For those customers who have purchased a 
HOBBYKIT TWIN 25 a conversion kit is available 
for $25.00. Please note that this kit will only suit the 
HOBBYKIT metal work.

TImBer SLeeve For
TWIN 25-TWIN 40

An optional timber sleeve is now available for the 
HOBBYKIT PLAYMASTER amplifiers (including the 
TWIN 25 or TWIN 40). The sleeve is constructed 
from walnut grained material and is supplied flat to 
avoid damage in transit.

PLAYMASTER 
PRICE LIST
PM25K PLAYMASTER TWIN 25 KIT $85.00
PM25PK PLAYMASTER TWIN 25 KIT

(PREASSEMBLED PCB) $95.00
PM25A PLAYMASTER TWIN 25

(ASSEMBLED & TESTED) $115.00 
PM40K PLAYMASTER TWIN 40 KIT $99.50 
PM40PK PLAYMASTER TWIN 40 KIT

(PREASSEMBLED PCB) $109.50
PM40A PLAYMASTER TWIN 40

(ASSEMBLED AND TESTED) $129.50
PM25/40SP SPEAKER PROTECTION KIT $10 75
PM25/40TS TIMBER SLEEVE $7.50
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LIGHTER-Continued

LOVE. Ronnie Aldrich and his Two 
Pianos with the London Festival 
Orchestra. Decca Phase 4 PFS 4361.
I sometimes wonder how Ronnie 

Aldrich copes with two pianos, he prob
ably plays one of them by ear! Apart from 
this, on this album there are twelve very 
easy listening tracks on the most popular 
theme of all—Love:

Quiet Nights — The Nearness Of You 
— 1 Didn't Know What Time It Was — 
Once Upon A Summertime — All The 
Things You Are — The Days Of Wine And 
Roses — I Will Wait For You — Tenderly 
— The Sounds Of Love — Watch What 
Happens — The Party's Over.

The record sets a mood of relaxation 
that is most enjoyable and the excellent 
sound quality of Decca's Phase 4 process 
gives no cause for complaint. (N.J.M.)

★ ★ ★
AL HIRT-JUMBO'S GUMBO. Monu

ment L 35771. Festival release.
Al Hirt has been described as the 

world's greatest trumpet player. Such a 
claim is always open to dispute, but don't 
let that stop you from enjoying eleven 
tracks of old and not-so-old favourites in 
the jazz idiom, such as: Monkey Farm — 
Limbo Rock — Theme From The Prisoner 
Of Second Avenue — Butterfly Days — 
Mexican Horse Race — If I Could Be With 
You - Peanuts - Before The Next 
Teardrop Falls — Bingo - The Sound Of 
Jazz And The Scent Of Jasmine — My 
Buddy.

The quality is excellent, making in all 
a very easy to listen to album. The 
recording was made at the Monument 
studios and Ray Stevens Sound Labs in 
Nashville. (N.J.M.)

★ ★ ★
MEXICAN GOLD. Pepe Jaramillo. E.M.I. 

Studio 2 stereo TWOX 1047.
Pepe Jaramillo's Latin-American piano 

and rhythm produce yet another fine 
album here. He is a most consistent per
former and it is a pleasure to recommend

PETER AND THE WOLF—ROCK STYLE

PETER AND THE WOLF. Various artists.
RSO 2394 162. Phonogram Release.

Yes, this is yet another version of 
Prokofiev's well-known composition but 
this time a "rock" one. Manfred Mann 
plays Peter, Gary Brooker plays Bird, 
Chris Spedding plays Duck, Stephane 
Grappelli plays Cat, and Eno plays Wolf. 
The narration is by Viv Stanshall, and 
various other musicians help to fill in the 
gaps.

Producers Lancaster and Lumley have 
not followed the original score very 
closely. In fact, only seven of the twenty- 
one tracks use Prokofiev's music. The 
remaining tracks are new compositions 

another of his albums. Record quality is 
good.

Track titles are: El Bimbo — Once Is 
Not Enough — Hasta La Vista — Stranger 
In The Shadows — Harmour Love — 
Laughter In The Rain — Mexican Gold — 
Sing Baby Sing — Don't Stay Away Too 
Long — The Importance Of Your Love — 
The Greatest Gift — The Gondolas Of 
Venice. (L.D.S.)

★ ★ ★
FILLTHE WORLD WITH LOVE. Ferrante 

and Teicher. United Artists L 35782. 
Festival Release.
Here is another collection of beautiful 

popular songs and movie themes from 
Ferrante and Teicher. Their superb 
musicianship and piano wizardry com
bines to produce an admirable album of 
background music, just the thing for 
playing at dinner parties and the like.

The sixteen tracks would use up too 
much space to list, so I'll only mention 
the ones that caught my ears. These are: 
Where Do I Begin — I Don't Know How 
To Love Him — For All We Know — 
MacArthur Park.

Record quality was excellent. You can 
be sure of getting many hours of 
enjoyment from this record if you take 
the plunge. (D.W.E.)

THIJS VAN LEER/INTROSPECTION 2.
Arranged and conducted by Rogier 
Van Otterloo. CBS stereo SBP 
234785.
For several years Thijs Van Leer was a 

key member of the world-renowned 
Dutch band "Focus". He has now 
branched out and established a fine 
reputation as a flautist and composer. H is 
second album is a fitting sequel to the 
first, which was also entitled "Introspec
tion". Most of the pieces featured might 
be termed jazz interpretations with a 
baroque flavour. And while the mood is 
mostly what the title suggests, one track, 
"Rondo II" has a decidedly up-tempo 
style which could make it a favourite 
track for showing off any hifi system.

Leer's polished flute is backed by an 
orchestra of equal standard in arrange- 

by the producers, which seem to fit in 
well enough with the original works. A 
further difference is that extensive use 
has been made of modern electronic 
instruments.

My overall impression of the record 
was good; it is very listenable and cer
tainly strikingly different. Recording 
quality is excellent, with very little 
background noise. The stereo effects are 
good, without at any time intruding. 
Included with the album is an illustrated 
booklet with the narration included in 
English, French, German, Italian and 
Spanish. I understand that other versions 
of the record are obtainable with the nar
ration in these languages. (D.W.E.)

"... it could prove to be 
an accurate reference 
speaker for checking 

the quality and balance 
of programme material".

- Gramophone, June 1974.

"With the MA1, one 
forgets that one is 

listening to loudspeakers.
Colouration is reduced 

to a level which 
we have met only rarely".

- Revue du Son, October 1974.
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an electronic
playground on your 
ownTVset!
The famous Apollo Video Game is now available in 
KIT FORM for the first time.
Easily assembled by amateurs—as the "modulator” 
comes pre-assembled and aligned. *EXCLUSIVE*. 
Step by step instructions, and clearly marked 
positions for all parts make assembly fool-proof. 
The kit, when finished, will be identical to the 
factory made item (illustrated above).
90 DAY WARRANTY against faulty parts and 
packing.
SPECIAL INTRODUCTORY OFFER $36.00 (incl. 
postage).

I Apollo Video games, ■
P.O. Box 301, Hornsby, N.S.W. 2077.
I enclose $ ........................... cheque/money order for
.................................................... Apollo Electronic Kits.

Name............................................................................................. |

| Address ......................................................................................  

.........................................Postcode..........................

EA9.76
SERVICE DIVISION & FACTORY, 

99 SMITH STREET, 
SUMMER HILL, N.S.W. 2130.

Telephone: 798 5823.

LIGHTER SIDE—continued

ments that always complement rather than overpower. Record 
quality is good throughout. Highly recommended.

Track titles are: Coyescas No IV — Rondo II — Introduction 
— Siciliano — Focus III — Larghetto — Sheep May Safely Craze 
— Mild Wild Rose — Bist Du Bei Mir — Carmen Elysium. 
(L.D.S.)

★ ★ ★
PIANO MASTERPIECES 1900-1975 Floyd Cramer. RCA APLI 

0893.
Ten of the best piano favourites are the content of this 

enjoyable disc from one of America's favourite pianists: Dizzy 
Fingers — The Entertainer — Canadian Sunset — A Walk In The 
Black Forest — Sunrise Serenade — Maple Leaf Rag — Near 
You — Piano Roll Blues — Java — Last Date.

The Nashville sound is up to the usual expectations as far 
as quality is concerned and the hand of Chet Atkins as 
producer should ensure a good performance from all con
cerned. Scott Joplin's 'The Entertainer' was recorded before 
a live high school audience, the rest of the tracks being a studio 
job. (N.J.M.)

★ ★ ★
COUNTRY AND WESTERN HITS VOL. 1. Unknown artists.

3 record set. Stereo. Astor SF302.
For $5.75, this three record set seems fairly good value. All 

told, there are 30 tracks, each of which has been a C&W hit 
(in America, it seems). No details are given as to who performs 
on each track. One is left to assume that they are meant to 
be close copies of the original versions. Still, for less than $2.00 
a record, one shouldn't be too critical.

The 30 tracks are too numerous to list here, so I'll only men
tion a few: Harper Valley P.T.A. - Bill Bailey Please Come 
Home - Only Daddy That'll Walk The Line - What's Made 
Milwaukee Famous — Tear For A Friend — Another Time 
Another Place.

Record quality is excellent, with some very pleasant arrange
ments. I would not recommend that you play all the records 
consecutively, however, as you may not want to listen to any 
more C&W music for a long time! (D.W.E.)

★ ★ ★
THIS TIME I'VE HURT HER MORE THAN SHE LOVES ME.

Conway Twitty. MCA Records MAPS 8274. Astor release.
Here is another collection of beautiful songs from Conway 

Twitty, which will grace any C&W collection. His pleasant 
voice wends its way through ten songs, covering the themes 
we have come to expect from him. The majority of the tracks 
are concerned with love in some form or other, without at 
any time becoming monotonous.

Tracks featured are: This Time I've Hurt Her More Than She 
Loves Me — She Thinks I Still Care — Jason's Farm — She Sure 
DoeS Make It Hard To Go — You Love The Best Out Of Me 
— She Did-lt Did-I Didn't — The Race Is On — She Takes Care 
Of Me — Woman Lovin' Kind Of Man — On My Way To Losing 
You.

To my mind, the best tracks are the title track and "Jason's 
Farm". Technically, I was a little disappointed with my pres
sing, as I could detect slight traces of distortion in sections. 
Otherwise it was quite good. (D.W.E.)

★ ★ ★
DESTROYER. Kiss. Casablanca N8LP 7025. Astor release.

My first impression of this album was gained from the cover, 
which shows the four members of Kiss leaping out at you, 
wearing what I can only describe as "nightmare fantasy" 
clothes. Really, you'll have to see it to appreciate it. Needless 
to say, the album contents were as I expected, very loud (and 
very good) rock. The album was produced by Bob Ezrin, so 
I was not surprised to detect similarities in style with Alice 
Cooper's "Welcome To My Nightmare",
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which he also produced.
The album gets off to a good start with 

the first two tracks, but never quite seems 
to reach the same heights again. Nearly 
all of the tracks are very loud and fast, 
except one on side two, entitled "Beth". 
This is a much slower number, which I 
found quite pleasant. Other tracks I 
enjoyed were: Detroit Rock City — King 
Of The Night Time World — Shout It Out 
Loud — Do You Love Me.

So there you are, if you like very loud 
rock and roll, have a listen. (D.W.E.)

★ ★ ★
THE MOM AND DADS, MEMORIES 

GNP Crescendo L 35814 Festival 
release.
I imagine this is how the wool shed 

bands used to sound before the rock 
bands came on the scene. The old family 
album photos on the jacket help set the 
period for most of the tracks, with such 
titles as: Memories - Old Spinning 
Wheel — Maiden's Prayer — Music, 
Music, Music — Are You Lonesome 
Tonight — Bill Bailey — Alice Blue Gown 
— Isle Of Capri — Does Your Heart Beat 
For Me — Ma — Tears On My Pillow — 
Silver Bell. Nostalgic, pleasant. (N.J.M.)

★ ★ ★
THE VERY BEST OF WELSH CHOIRS.

EMI EMC 3099 Stereo.
A choral feast would be thé best 

description of this record with sixteen 
tracks from three world famous male 
choirs: the Morriston Orpheous Choir, 
the Monmouthshire Massed Male Choir 
and the Treorchy Male Choir.

Some of the titles are: Men Of Harlech 
— God Bless The Prince Of Wales — 
Hiraeth — Laudamus — All Through The 
Night — Land Of My Fathers — Lief — 
Myfanwy — Calon Lan — Guide Me, Oh 
Thou Great Jehovah.

There is a little surface noise on some 
tracks but not enough to quibble about. 
I imagine that this record would make 
many a Welsh heart homesick. I wouldn't 
blame them. (N.J.M.)

★ ★ ★
DIANA ROSS. Diana Ross. Stereo. Tamla 

Motown STMLO/10135. EMI release.
This offering from Diana Ross is 

superb. The album gets off to a tremen
dous start with the theme from the movie 
"Mahogany", and maintains the same 
high standard throughout. With styles 
that range from vaudeville to soul, Diana 
shows off her talents very well.

Tracks featured are: Theme from 
Mahogany (Do You Know Where You're 
Going To) — I Thought It Took A Little 
Time (But Today I Fell In Love) — Love 
Hangover — Kiss Me Now — You're 
Good My Child — One Love In My Life
time — After You — Smile — Ain't Nothin' 
But A Maybe.

Quality wise, my review copy was 
excellent. I can only say that this record 
should delight you, musically and tech
nically. (D.W.E.) ©

"So how does it all sound?
In brief, fantastic! In more detai, the outstandmg 

feature is a complete lack of strain 
with even the most crashing crescendos 

coming over easiy... particularly outstanding 
was the bass which can be characterised

as having notable 
clarity, probably due 

to an almost total 
lack of confusing boom".

- Popular Hi-Fi, 1975.

"The first impression 
one gets when 

listening to the MA3 
is one of physical 

presence, and this 
quality seems to be 
independent of the 

closeness of the 
recording. This may be 

attributable to the 
exceptional smoothness 

of its mid-range unit, 
together with the use 

of a very analytical 
tweeter".

- Hi-Fi and Audio, May 1975.

LERDYA

LER 154

MONITOR AUDIO
MA 3

The best sounding speaker 
you can buy at any price! 
They cost $1070* a pair.

•R.R.P. (Stands extra).

Sole Australian Distributors:

INDUSTRIES!^
Head Office, W.A.: 156 Railway Pde., Leederville, 
Western Australia, 6007. Phone 81 2930.
N.S.W. Office: 100 Walker Street, North Sydney, 
N.S.W. 2060. Phone 922 4037.
VICTORIA Office: 103 Pelham Street, Carlton, 3053.
Phone 347 7620.



New Products
WORLD 
imports

HIGH-FIDELITY 
SPEAKERS

Fully imported 
PHILIPS SPEAKERS

AD0140/T8 new Tw. $ 10 ea.
AD0160/T8 Tw. $11ea.
AD5060/SQ8 M/R $13ea.
AD0210/SQ8 M/R $32ea.
AD8066/W8 Bass. $17ea.
AD10100/W8 Bass $40 ea.
AD1265/W8 Bass 28ea.
AD12100/W8 Bass $45ea.
ADF500/4500/8C/0 

$13.50ea.
ADF1 2K1 2 atten. $4ea. 
ADF600/4000/8 C/O $27 ea. 
System 7A pair $165
System 14 pair $220
Timber kits 82L pair $40 
AD8K40kit $125
AD12k12kit $220
KEF Concerto SK3 $275
Baffle board kit $320
Cadenza board kit $220
TANNOY HPD 31 5 12" $360 
TANNOY HPD 385 15" $470 
Goodmans component 
speakers and kits for Hi-fi P.A. 
& Musical.
HOKUTONE 12" 3-way kits 
including HT37 Horn Tw. and 
C/overs $120 pr.
CORAL, ETONE, CLARION, 
FANE, PIONEER, PLESSEY. 
All these and many more.
And the biggest discounts on 

topname hi-fi equipment

WORLD IMPORTS
232 RUNDLEST, ADELAIDE 

SOUTH AUSTRALIA

New microphone with "shotgun" converter
The Primo Company of Japan has recently added two new microphones 
to their well-known range. One of these is a high-quality dual-purpose 
electret capacitor type which should be of particular interest to recording 
and sound movie enthusiasts, while the other is a dynamic type 
designed especially for communications work.

The model EMU-4545 is a new high- 
quality cardioid microphone, using an 
electret capacitor insert. It comes in a 
metal case with black satin finish, and 
with an integral windshield. Power for 
the internal FET preamp/matching stage 
comes from a single 1.5V penlight cell, 
which fits inside the case.

An on-off switch is fitted to the 
microphone, and the switch also 
provides for two response characteris
tics. One is a "music" (M) position, giving 
a flat response, and the other is a "voice" 
(V) position in which the bass is rolled 
off at a slope of 6dB per octave to 
improve balance for close-up vocal 
work.

Response of the microphone is rated 
as 50-15,000Hz ±3dB, with a rated sensi
tivity of — 73d B and a signal to noise ratio 
of 45dB. The front to back ratio at mid 
frequencies is typically around 23dB, fall
ing to around 12dB at low frequencies 
and 7dB at 7kHz. Side response is 
typically 6dB down from the front 
response. Output impedance is a 
nominal 600 ohms, and the microphone 
is supplied with 6 metres of twin
shielded cable terminated in a 6.4mm
jack plug.

The EMU-4545 is sold together with 
the EM-70, which is a "shotgun" conver
ter or adapter unit. The EM-70 is actually 
a complete shotgun microphone "front

Above is the basic EMU-4545 cardioid 
microphone, while at right is the unit with 
the EM-70 "shotgun" converter.

end" which mates with the "rear end" of 
the EMU-4545 in place of the cardioid 
front end. Like the latter it is an electret 
capacitor unit, but it uses a tube with long 
side slots and controlled interior damp
ing to phase out side response over the 
400-7000Hz part of the spectrum. This 
gives improved directionality, partic
ularly for voice work.

Together the EMU-4545 and the EM-70 
thus form a high quality dual-purpose 
capacitor microphone kit, capable of 
functioning as either a cardioid or shot
gun unit at will.

Frequency response of the EM-70 unit 
is typically 50-15,000Hz ±4dB, with a 
sensitivity of -75dB at 1kHz and a signal 
to noise ratio of 50dB. Maximum input 
level is 118dB, referred to 1V/uBar. Front 
to back ratio at mid frequencies is 
typically around 23dB, with side 
response typically 20dB down. Both are 
rated at better than 12dB down over the 
range 400—7000Hz, where the phasing 
system is operative.

As it uses the same "rear end" as the 
EMU-4545, the EM-70 has the same out-
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put impedance and output cable. It also 
provides the same two response curve 
options.

Although we have no anechoic cham
ber to test microphones in a fully 
instrumented manner, we were able to 
try the EMU-4545 and EM-70 micro
phones in a number of recording situa
tions using high quality equipment. They 
gave a very creditable performance 
indeed, with every evidence of smooth 
response, low distortion and low noise. 
Subjectively the EM-70 gives a very 
useful increase in directionality over the 
basic cardioid pattern, for recording in 
noisy situations.

In short, they would seem to be high 
quality microphones, and as a dual
function pair they should be very suitable 
for general recording and movie sound 
work.

The other new Primo is the model 
DM-1515. This is a dynamic model, 
designed especially for mobile radio, 
amateur radio, CB and other com
munications work. It comes in a black 
moulded case of high-impact Cycolac, 
and is fitted with a breath baffle and 
press-to-talk switch (SPST). The case is 
moulded for convenient hand-held use, 
and is also provided with a hang-up 
spigot on the rear. A mating bracket is 
supplied, for attachment to the equip
ment or other suitable place.

Frequency response of the DM-1515 is 
deliberately tailored for communications 
work, being typically 3dB down at 
around 300Hz and 5kHz. The micro
phone has a sensitivity of —71dB, is 
unidirectional and has a nominal 
impedance of 500 ohms. It comes with 
a spiralled cable, which has a retracted 
length of about 300mm. No connector is 
provided at the end of the cable, the 
manufacturer apparently having decided 
that there are too many different con
nectors likely to be wanted.

We tried out the sample DM-1515 with 
a small transmitter, and its signal quality 
seemed very smooth and clean. Our 
impression is that it would be a good 
choice for most mobile and other com
munications work.

Primo microphones are imported by 
Paradio Electronics, and should be 
available at most trade outlets. Suggested 
retail prices quoted for the microphones 
reviewed here are as follows: EMU- 
4545/EM-70, $64.00; DM1515, $8.50. Both 
include tax. (J.R.)

WHEN THE FLASH FLOOD STRUCK, 
ALVIN KNEW HE WAS IN TROUBLE 

....THEN HE DISCOVERED
Alvin's an electronics buff from 
way back when ... he can talk 
for days on the subject, almost 
as though he had invented 
electronics himself... an im
pressive array of electronics 
gadgets and equipment in his 
"pad" is living proof of his keen 
devotion. No wonder he was 
sure everything "went down the 
drain" when a sudden flash 
flood saturated all before him. 
THEN he discovered the CRC 
procedure for restoring flood
damaged electronics equipment. 
To remove the residue he flushed 
everything with fresh water, then 
applied CRC Lectra Clean to

remove the grime. After that, 
CRC 2-26 was applied to remove 
all remaining moisture, leaving 
a thin protective film to prevent 
water re-entry, at the same 
time giving added protection 
against rust and coorosion of all 
metal surfaces. Today Alvin's 
"pad" contains handy cans of 
protective CRC for any future 
emergencies. If you're a buff 
like Alvin and want to know 
more about CRC electrical 
products write CRC Chemicals 
Australia Pty Ltd, Centre 
Court, Paul St., N. Ryde 2113.

THE SOLUTION SOLUTION
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TEKTRONIX ANNOUNCE...

...new, improved model 
of our most popular 
low-priced oscilloscope

T°tequipmenT 

061a

D61a
TEKTRONIX®

committed to 
technical excellence

SYDNEY 888 7066 MELBOURNE 81 0594 
ADELAIDE 223 2811 BRISBANE 31 2896 
PERTH 21 7885

TheD61a is a development of the D61, which was 
one of the most successful dual trace oscilloscopes on 
the market. Externally, the new instrument has been 
completely restyled in an extremely handsome modern 
format. Internally, the mechanical construction is even 
more robust and several detailed improvements to the 
electrical performance have been incorporated. The 
D61a is an ideal instrument for general purpose, 
laboratory, education and TV servicing applications. 
Phone Tektronix for literature and a demonstration.
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NEW PRODUCTS

Trio CS-15621OMHz Dual Trace CRO

The Trio CS-1 562 is a lower-priced version of the CS-1 560 reviewed 
in December 1975. Vertical amplifier bandwidth is DC to 10MHz, and 
maximum sensitivity is 10mV/cm. Circuitry is all solid-state, with a 
total power consumption of 20W. A regulated power supply renders 
the unit insensitive to mains voltage fluctuations.

EZ-H00K 
TEST PROD 
TIP ADAPTORS 
ELIMINATE A 
TOUCHY POINT

Overall dimensions of the CS-1562 are 
280 x 240 x 433mm (W x H x D) including 
knobs, feet and rear projections. Mass is 
8kg. A tilting bail is fitted to enable 
adjustment of the viewing position.

Vertical deflection sensitivity is vari
able in eleven ranges from 10mV/cm to 
20V/cm, with continuous variation on 
each range available from a small knob 
concentric with the range switch.

Nineteen ranges in a 1-2-5 sequence 
from 0.5sec/cm to 1us/cm are provided 
for the timebase, with continuous adjust
ment again available from a small knob 
concentric with the range switch. In addi
tion, the horizontal trace position control 
can be pulled out to provide a 5X mag
nification of the sweep signal.

An attractive feature of the timebase 
switch is that the variable knob can be 
rotated fully clockwise to give X-Y opera
tion, with the CH2 signal becoming the 

operation is also incorporated into the 
timebase range switch.

Three display modes are available: 
CH1, CH2 or Dual. Vertical inputs can be 
AC or DC coupled, or grounded. Input 
impedance is 1M shunted by 22pF. 
Claimed AC bandwidth is 2Hz to 10MHz 
(-3dB points). We found this spec easily 
met, even at the full 6cm deflection.

The CS-1562 is easy to drive, and the 
well written manual outlines a number of 
useful measurement methods. The traces 
are particularly bright and sharp and 
waveforms with fast risetimes are easily 
viewed. Like its stablemate the CS-1560 
it is a most attractive instrument and one 
which we can thoroughly recommend.

Accessories supplied include the 
instruction manual, a couple of pin plugs 
and two PC-17A probes. These probes 
may be switched from 10:1 attenuation 
to direct connection by disconnecting 
the tip portion of the probe and reinser-

The CS-1562 is 
very similar in fea
tures and circuitry 
to the model 
CS-1560. Main dif
ference in perfor
mance appears to 
be the reduced 
bandwidth of 
10MHz.

No longer risk slipping off the test point, 
when looking away to read your meter. 
Our spring-loaded tip adaptor slips 
firmly onto your test prod tip, clips 
securely over the connection to be 
tested, and holds until you release it. 
Your hands (and eyes) are free to con
tinue working.
E-Z-Hook’s one contact point insures 
true meter readings, and eliminates any 
possibility of a short.
Available in the 10 standard RETMA 
colors.

NO. 55-0 FITS NEEDLE TIP .060

horizontal component. This makes Lis
sajous figure operation or similar com
parison of two signals and easy matter. 
And the fact that the full gain of CH2 
(10mV/cm) is available makes it even 
more attractive.

Two switches and a small control knob 
give fairly comprehensive sync and trig
ger selection facilities. The TV line and 
TV frame sync pulse triggering facility is 
incorporated into the timebase switch 
and is automatically selected depending 
on the timebase range. Similarly, the 
selection of chopped or alternate trace 

ting after rotating through 180 degrees. 
Input impedance in the attenuation 
mode is 10M shunted by 18pF.

Price of the CS-1560 is $379 plus sales 
tax where applicable. This includes the 
two PC-17A probes and other acces
sories noted above, so it is good value 
for money.

Further information can be obtained 
from the Australian distributors for Trio 
instruments, Parameters Pty Ltd, 68 Alex
ander Street, Crows Nest, NSW 2065 or 
from major electronic parts suppliers. 
(L.D.S.) ®

NO. 56-1 FITS STANDARD TIP .081

NO.59-4 FITS STANDARD BANANA PLUG

99 Alexander St, Crows Nest Telephone.439 2488

Adelaide 42 6655 Newcastle 61 4991 
Brisbane 277 431 1 Perth 25 5722
Canberra 47 6179
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NEW PRODUCTSBRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD CLAYION VICTORIA 546 5076 Miniature momentary 

pushbutton switch
NEW PRODUCT NOW AVAILABLE

Electronic Crystal Oven suitable for up-grading accuracy of counters not fitted with 
a Crystal Oven

• 5 volt supply
• Any Frequency Crystal

60 70 80 90 100 MM
* ...  .».... I... . ... I--- * 

».................3 3M 4

• Fast heat-up
• 5 x 108 Accuracy in 1 hour

COMMUNICATION SYSTEMS 
PERTH. PHONE 76 2566

FRED HOE & SONS PTY. LTD. 
BRISBANE. PHONE 47 4311

ROGERS ELECTRONICS 
ADELAIDE. PHONE 42 6666

DILMOND INSTRUMENTS 
HOBART. PHONE 47 9077

A unique switch in C & K's comprehen
sive switch range is the 8531 SPST sub
miniature momentary pushbutton 
switch. By specifying the "C" terminal 
option, it is suitable for PC board mount
ing.

Electrical life is 1 million make-and- 
break cycles; contact rating is TA resistive 
at 120VAC and 28VDC, or YiA resistive 
at 250VAC. The 8531 is normally open 
with overtravel. Actuation force is 230g.

Dimensions are 9.52mm diameter, 
with an overall length of 27mm from 
plunger top to terminal tip. Options 
include a choice of three different con
tact materials, epoxy seal and white, 
black, red, yellow or green plunger 
caps.

Further information from C & K Elec
tronics (Aust), PO Box 101, Merry lands, 
2160. Telephone 682 3144.

TECHNICIANS!
Special Prices on Test

YF-20K
High-Sensitivity 
Multitester

YF-330
High-Sensitivity 
Multitester

Equipment

20,000 Ohms Per Volt DC. 
10,000 Ohms Per Volt AC 
V.DC: O-5-25-125-5OO & 
2.5K Volts
V.AC: 0-10-50-250-1000
Volts
DC Current: 0-50uA—250mA 
Resistance: 0—Rx10—Rx1K 
Ohms

V.DC: 0.3V 3V 12V 30V 120V 
300V 60V 1.2kV 6kV (20k 
V)
V.AC: 6V 30V 120V 300V 
1.2kV (8k /V)
DC Current: 0.6mA 3mA 30mA 
300mA 12A (300mV) Ohms: 
Range — x I x 100 x 1k x 10k 
Midscale—25 2.5k 25k
250k
Maximum — 5k 500k
5M 50M

Replaces buzzer and bells and danger 
of inductive kickback.

• Audio tone varies with resistance (Oto 
50 OHM).

• Open circuit 9V at the probes.
• Short circuit current 6mA.
• Fits your hand and your tool box.
• Safe for semiconductors.
• Measures only 70mm x 35mm x 

95mm.

DESPATCH 
SERVICE

869 GEORGE STREET 
SYDNEY

FOR INFORMATION AND PRICES TELEPHONE

AUSTRALIAN TIME EQUIPMENT PTY LTD 
192 Princes Highway, Arncliffe, N.S.W. 2205 

Phone: 59 0291

CNR GEORGE & HARRIS STS 
RAILWAY SQUARE 

TEL 211-0816, 211-0191

OPEN MON. TO FRI.
8.15 AM TO 5.30 PM 

SAT. 8.00 AM TO 11.45 AM

CALCULATORS 
TEXAS INSTRUMENTS 

NOVUS MICROLITH 
ELECTRONIC COMPONENTS 

ELECTRONIC 
TEST EQUIPMENT 

TV AERIALS B & W, COLOUR 
AND ACCESSORIES

OPEN SATURDAY MORNINGS
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New electronics company
Bryan Catt, a well known identity in the 

Australian electronics industry, has form
ed a new components company called 
Bryan Catt Industries (BCI).

Located at 105 Miranda Rd, South 
Miranda 2228, the new company is 
ideally situated for electronics 
enthusiasts and manufacturers in Syd
ney's southern suburbs. The company 
carries an extensive range of electronic 
components and portable electroplating 
equipment, as well as the full range of 
components imported by Instant Com
ponent Service.

. . . and another
Formed last May by a partnership 

headed up by Erle Goodwin, Brian 
Reimann and Leo Levin, Electronics 
Development Sales Pty Ltd has been 
appointed exclusive Australian distribu
tors for a number of overseas companies. 
These include:
• Cambridge Thermionic Corp., Mas
sachusetts (electronic hardware, RF 
components); • E & L Instruments Inc., 
Connecticut (breadboarding equipment 
and accessories); and • Western 
Microwave Labs Inc., California (ferrite 
devices, isolators, mixers etc).

In addition, the company will promote 
and distribute the products of its 
associate company Electronic Develop
ments & Service Pty Ltd. The new com
pany's address is 27 Buckley St, 
Marrickville, NSW 2204.

Low frequency generator has low distortion

A new low-frequency generator, the 
PM5107 from Philips, combines very low 
distortion, ease of use, sine/square wave 
and TTL outputs all in a compact, light
weight unit. Although designed for audio 
development and servicing use, the 
generator is also suitable for education 
purposes, having straightforward con
trols, robust construction and moderate 
cost.

Star feature of this versatile instrument 
is the very low distortion figure of 
typically 0.02%, which is claimed to be 
the lowest for generators of this size and 
price range. The PM5107 will fully meet 

the demand for greater signal purity now 
spreading from laboratories to service 
centres as domestic hi-fi sales increase.

Output frequency from 10Hz to 100kHz 
is set by a large, fully variable control and 
range multiplier push-buttons to an 
accuracy better than 4%. Signal ampli
tudes to a maximum of 2V for sine waves 
and 4V for square waves are set by vari
able control. A fixed 20dB attenuator can 
be push-button inserted to simulate out
put signals from recorders, etc.

For further information contact Philips 
Scientific and Industrial Division offices 
in each state.

S Lucas-Solar Power
For all the power under the sun

Maintaining Power Systems 
in remote areas can be difficult and 
costly but . . .
Now you can install a Lucas Solar Power system that requires no 
maintenance because there are no moving parts—no fuel requirements— 
no pollution.
Lucas now offers two solar power energy units to meet the needs of most 
remote power source requirements. Model 1 002 is recommended for 
high risk inaccessible installations, while Model 369 is being specified for 
less demanding service where lowest cost Watts per Dollar is of prime 
consideration.
As a leading supplier of solar energy devices. Lucas is providing reliable 
solid state remote power service for environmental monitoring, 
navigational aids, railway signalling and various communications 
installations throughout Australia.
Write or call for further information today.

| Lucas Industries Australia Ltd., Fluid Power Division E A 9 76

1 1156 Nepean Highway, Cheltenham, Vic., 3192.
(Phone- 930-3011. ext. 295.)
Please send more information on Solar Power to:

I Name:.........................................................................................................

I Address:......................................................................................................

.................................................................... Post Code:.............................
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COMPUTERS, MICROPROCESSORS, MEMORIES
available from W.H.K.

SIGNETICS 2650 MICROPROCESSOR KITS

2608 1024 X 8 STATIC ROM, 2650 MICROPROCESSOR 8 BIT, 
2650AS1000/1100 CROSS ASSEMBLER, 2650PC1001 SC 
PROTO TYPING CARD, 2650DS2000 BASE UNIT FOR PC1001, 
2650BM1000 SM 2650 MANUAL, 2650PC2000 4K BYTE 
MEMORY BOARD, 2650PC3000 DEMONSTRATION DEVICE, 
2650PC1500 ABC BOARD, 2650KT9000 SK 2650 KIT, 
2650KT9500 ABC KIT, 2650SM1000/1100 CROSS SIMULATOR, 
2650PL1000/1100 PLUS HI LEVEL LANGUAGE, 2680-2F 4K 
NMOS DYNAMIC RAM,3207A F 1103 CLOCK DRIVER;
3207A-1 F 1103 CLOCK DRIVER, 75S107 A HI SPEED DUAL 
UNE RECEIVER, 75S108 a HI SPEED DUAL LINE RECEIVER, 
75S207 A HI SPEED DUAL SENSE AMP, 75S208 A HI SPEED 
DUAL SENSE AMP.

1065 page SIGNETICS DATA MANUAL listing 
Logic, Memories, Interface, Analog and Microprocessor 
$10.00 + $3.50 P/P & Insurance
With this book we supply a price list for all Signetic Components

WHAT TO DO AFTER YOU HIT RETURN 8.40
First Book of Computer Games 
MICROCOMPUTER DESIGN 30.00
SIMPLIFIED COMPUTER PROGRAMMING 5.95
BEGINNERS GUIDE TO COMPUTER LOGIC 4.95
BEGINNERS GUIDE TO COMPUTER PROGRAMMING 6.95 
COMPUTER DICTIONARY 10.30
COMPUTER DICTIONARY AND HANDBOOK 22.40
FUNDAMENTALS OF DIGITAL COMPUTERS 7.90
ABC.‘ OF COMPUTER PROGRAMMING 4.60
ABCS OF COMPUTERS 5.20
COMPUTERS AND ARTIFICIAL INTELLIGENCE 4.60
COMPUTERS AND PROGRAMMING GUIDE FOR 
ENGINEERS 14.90
MODERN APPLICATIONS OF UNEAR ICS 12.95
SOLID STATE CIRCUIT DESIGN AND OPERATION 9.95 
PASSIVE EQUALIZER DESIGN DATA 19.95
ELECTRONIC DESIGNER’S HANDBOOK 9.95
ELECTRONICS REFERENCE DATABOOK 4.95
FET APPLICATIONS HANDBOOK 14.95
ELECTRONICS DATA HANDBOOK 4.95
HANDBOOK OF SEMICONDUCTOR CIRCUITS 5.95 •
CIRCUIT CONSULTANT’S CASEBOOK 9.95
DIGITAL ELECTRONICS: PRINCIPLES & PRACTICE 5.95 
MODERN RADAR: Theory, Operation & Maintenance 7.95 
INDUSTRIAL ELECTRONICS MADE EASY 5.95
HANDBOOK OF MAGNETIC RECORDING 4.95
AUDIO SYSTEMS HANDBOOK 4.95
BASIC DIGITAL ELECTRONICS 4.95
PULSE AND SWITCHING CIRCUITS 5.95
INTRODUCTION TO MEDICAL ELECTRONICS 6.95
MODERN COMMUNICATIONS SWITCHING
SYSTEMS 17.95
MARINE ELECTRONICS HANDBOOK 4.95
MOBILE RADIO HANDBOOK 4.95
RADIO HANDBOOK 19.20
BOOLEAN ALGEBRA 6.30
RTL COOKBOOK 6 30
SEMICONDUCTOR HANDBOOK ¿60
SOLID-STATE COMPONENTS 4 60
TTL COOKBOOK 10.30
EXPERIMENTAL EARTH SCIENCES 3.40
ROCKET AND SPACE SCIENCE SERIES - 
PROPULSION 4.90
ROCKET AND SPACE SCIENCE SERIES - 
PROPELLANTS 4.90
SEMICONDUCTOR DIODE LASERS 6 90
SYNCHROS AND SERVOS 5.70
PRACTICE PROBLEMS IN NUMBER SYSTEMS 
LOGIC AND BOOLEAN ALGEBRA 4.30
HOW TO USE INTEGRATED CIRCUIT LOGIC 
ELEMENTS 5 20
BASIC ELECTRICITY AND AN INTRODUCTION 
TO ELECTRONICS 7.5O
MODERN DICTIONARY OF ELECTRONICS 16.70
REFERENCE DATA FOR RADIO ENGINEERS 26 50
SOLID-STATE ELECTRONICS 17.80
$3.50 post, pack & insurance for Books (regardless of quantity.)

W.H.K. 112 page Technical Catalogue- $2.50 inch post & packing, 
listing the following-:
Complete Computer Kits, Ready Built Computers, CRT Displays, 
Printers, Complete Computer Systems, large range of Software 
from Business to Computer games.

LOCMOS 4000 Series IC. ’s, no doubt you are already aware of 
the advantages of C-MOS, LOCMOS gives you all of them plus a 
few that you don’t get with conventional C-MOS.
7400 Series TTL, Unear ICs, Voltage Regulators, Data Books, 
Character Generator ICs, Microprocessor ICs, Memories, 
Voltage to Frequency Converter IC, A to D and D to A Converter 
IC’s, Photoswitches, Precision Voltage Reference Source, Gated 
Unear Amplifiers, 6 Decade Counter/Display Decoder Driver IC, 
4 Decade Universal Batch Count/Display IC, Precision Timer IC ’ 
times to days, Touch Control ICs, Speed Controller IC, 
Opta-Electronic Analog LED Driver IC’s, Infrared Remote Control 
System ICs, Frequency Divider ICs,, Magnetically Controlled 
Switches, Electronic Attenuator IC, Frequency & Time Standards, 
Multi purpose Voltage Regulators, Adjustable Dual Tracking 
Voltage Regulator, Fixed Dual Tracking Voltage Regulator, 
7 Decade Counter/Decoder/Driver IC, Clock Radio Timer IC with 
Time Zone Register, Red-Green-Yellow & Infrared LED’s, Opto
Coupler, 1” Digital Electronic Clock Displays, Uquid Crystal 
Displays, Anta
Displays, Anti Reflaction Filters for Displays, Temperature 
Controlled Soldering Irons, Tools, Digital Voltmeter Kits, 
Quadraphonic Decoder ICs and Kits, Stopwatch IC’s, Various 
Stopwatches, Hall Effect Devices, Magneto Resistors, Temperature 
Transducer ICs, Breadboards, Panel Meters, Rechargable Nickel 
Cadmium Batteries from $1.33, Plugs and Sockets, Transformers, 
Drafting Templates, Heat Pipes, Solar Power Modules, Photo 
Sensitised Printed Circuit Boards, Diffraction Gratings. Polarizing 
Materials, Fresnel Lenses, Fiber Optics, Construction Plans, 
Radiation Counters, Scientific Calculators, Technical Books,

FEATURES: 6 Selectable Games - Tennis, Hockey/Soccer, Squash, 
Pelota and two Rifle shooting Games. 625 Line. Automatic scoring. 
Score display on T.V. Screen. 0-15. Selectable bat size. Selectable 
angles. Selectable ball speed. Automatic or Manual ball service.
Realism sounds. Shooting forwards in Hockey game. Visually 
defined area for all Ball Games.

available as Kit or Assembled Unit with Teak Veneer Case, see our 
Catalogue for further details.

W.H.K. ELECTRONIC & SCIENTIFIC
INSTRUMENTATION

2 GUM ROAD. ST. ALBANS, Vic, 3021. AUSTRALIA.
102 ELECTRONICS Australia, September, 1976



The Most Astonishing Scientific 
Of This Decade!

706 Complete Functions • Features Unequalled by Any Other Make 
Produced in USA by COMMODORE

The 
Commodore 

rechargeable 
SR4190R

There has never been an electronic calcu
lator with so extensive a performance 
range as the brand new Commodore 
SR4190R. Its operating capacity, combined 
with the speed and accuracy with which 
computations are performed is unequalled 
by any other calculator.

We are proud to offer it to you on a, 
"no-questions asked", full refund guaran
tee. More than its diversified applications, 
we want you to appreciate its many exclu
sive advantages for yourself.

Discover its unique Hours-Minutes- 
Seconds in digital clock format. Ambiguity 
is a thing of the past. And you can perform 
arithmetic operations, such as time study 
and motion analysis in this mode as easily 
as in the decimal mode.

Complex numbers, difficult on some 
calculators, impossible on others, are di
rectly accessible from the SR4190R key
board. Thanks to its extraordinary accuracy 
limit, Combination and Permutation opera
tions are not hindered by the overflow 
which occurs when the factorial is larger 
than 10,#0

Among the 106 direct entry functions 
are Poisson and Binomial Probability Den
sities; Gaussian Distribution; Linear Re
gression Analysis; Mean and Standard 
Deviation; and so many more. Most im
portant, all are on the keyboard. Several 
thousand internal preprogrammed steps 
put all of these functions at your fingertips 
... instantly. You needn't bother with pre
paring formulas, creating programs or 
maintaining an elaborate library. It's all 
right there. The broadest range of diversi
fied applications is at your command.

commodore
A Name You Can Trust
Commodore is perhaps the oldest brand in con
sumer electronic calculators. The SR4190R was 
designed, developed and produced in Palo Aho, 
California. Other Commodore plants are located 
in Osaka, Japan, Toronto, Canada and Eaglescliff, 
England.

SATISFACTION OR YOUR MONEY BACK IN FULL 
Order your SR4190R Rechargeable Scientific on a 
"No-Questions-Asked" trial basis. If not satisfied 
with the performance of your SR419OR, return it 
for a full refund.

A Brief Summary of the SR4190R
10-digit Mantissa, 2-digit exponent with 
Variable Exponent Integer Increase and 
Decrease: MANT, EE, EE t, EE 1 
Register Keys: STO 1, RCL 1,21, STO 2, 
RCL 2,22, x«y, Xn, Xi, Yi, a, ß, y, (). 
One Real Variable Function Keys: In, log, 
e', 10«, 1/x, Mx, x», SIN, COS, TAN, INV 
SIN, INV COS, INV TAN sinh, cosh, tanh, INV 
sinh, INV cosh, INV tanh
Two Real Variable Arithmetic Function Keys: 
+ - X 4-
Two Complex Variable Arithmetic Function 
Keys: j+. j-, j x, j 4-
Two Real Variable Analytical Function Keys: 
-»P, —*R, P", y\ Vy, %, A%, CJ, 
Statistical Function Keys: x**y, SLOPE, 
INTCP, GAUSS, BINOM, POISS, x„ y, 
Hours-Minutes-Seconds Mode: HMS 
Unit Conversions: (°F) C, (d) dms, (d) gra, 
(gal) I, (oz) g, (lb) kg, (ft) m, (mi) km, (f oz) I, 
(in) cm, (BTU) J
Degree/Radian Conversion and Mode Keys: 
d/r, d«-»r
Numerical Entry Keys: 0-9, tr
3 Angular Units: radians, degrees, grads 
Poisson and Binomial probability densities. 
Gaussian distribution.
Mean and Standard Deviation PLUS Linear 
Regression Analysis.
Power supply: Built-in rechargeable Ni-Cad 
batteries. AC adapter/recharger included.
6 month warranty

A Limited Offering @$7995
EXEMPT or 
$91.94 Sales

A powerful Tax p“*1 
preprogrammed 
multifunction 
calculator with 106 
directly accessible 
keyboard functions.
The complete mini-computer for 
Every Engineer 
Physicist 
Chemist 
Geologist 
Demographer 
Ecologist 
Mathematician
Statistician
Quality Control Analyst 
Time and Motion Expert 
Advanced Stpdent 
... and so many others

ORDER FORM
Please send,.........Commodore SR-4190 
106 Function Scientific Calculator(s) 
at the limited price offering of only 
$79.95 plus Sales Tax if applicable 
filus $2.50 shipping and insurance each, 
f not completely satisfied 1 can return 

it for an immediate refund (shipping 
and insurance charges excluded).

NAME:....................................................

ADDRESS:.............................................

..............  postcode.............

send Coupon to: AUSTRALIAN SOLE 
DISTRIBUTOR

W.H.K. ELECTRONIC & SCIENTIFIC 
INSTRUMENTATION

2 Gum Road, St. Albans Vic. 3021 
AUSTRALIA

Please request Sales Tax Exemption Fprms 
from your School or W.H.K.
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SPECIAL PURCHASE-NEW GARRARD

RECORD CHANGERS AT A FRACTION OF LIST PRICE
Garrard M82 Transcription

Record Changer
$57.00
Recommended 

retail price 
$120.00

SPECIFICATIONS
Type fully automatic 
transcription turntable * 
Motor four-pole syn
chronous • Mains switch 
double-pole switch with 
suppressor • Drive inter
mediate wheel • Record

play plays up to six records automatically and single records automatically or manually 
as required • Turntable 10’/ain diameter cast aluminium • Pickup arm aluminium 
section, resiliently mounted adjustable counterbalance weight, slide-in C3A cartridge 
carrier, precision-loaded ball-bearing pivots • Stylus force adjustable up to 4gm by slid 
ing weight, minimum recommended 3Agm • Bias compensation lever and weight 
calibrated for conical and elliptical styli • Cue and pause damped action Record speeds 
33'/j. 45 and 78 rev/min • Tab controls auto/stop /start, man off/on, cue/play/lift 
Supplied with Pickering Magnetic Cartridge with Diamond stylus.
Post & Packing: (Reg. post) N.S.W. $3.60, Vic, S.A., Qld. $4.74, Tas. 
$5.50, W A. & N.T. $6.75.

Garrard 6-400 Record Changer

$28.50
Recommended 

retail price 
$48.00

SPECIFICATIONS
Fully automatic turntable plays up to six records automatically and single 
records automatically or manually as required. 10" turntable Bias compen
sation Cue & pause control with damped action. Record speeds 3373, 45 
and 78 rev/min. Finished in black with silver trim. Player and changer spin
dles supplied.
Supplied with high quality Garrard/Sonatone Ceramic Cartridge with 
Diamond stylus.
Bases in walnut or teak with perspex covers available.

New C800 STEREO AMPLIFIER

$149
(freight extra)

New MAGNAVOX—MV50— 
50 WATT SPEAKER SYSTEMS

As featured in Feb. 1976 issue of Electronics Today

By classic
• Elegant and functional design
• Push-button controls
• Microphone input with

separate control
• Provision for simulated 4- 

channel stereo
• Cabinet in teak or walnut oiled 

finish with matching metei 
trim.

SPECIFICATIONS
• Power output: 25 watts per 

channel R M S. Total output 
50 watts R.M.S. 8 ohms.

• Frequency response: 20 
cycles to 40,000 ± 1 dB

• Hum and noise: Aux. 70 dB. 
Mag 60 dB

• Input sensitivity: Mag 2mv. 
Aux. 250mv.

• Equalised: Mag. RIAA.
• Tone controls: Bass 50cs 

± 1 3dB Treble 10Kcs 1 5dB
• Harmonic distortion: Less than 

0.1 percent.

Loudness control: 50cs 
10dB.

• Scratch filter: (high filter) at 
10kes 5 dB.

• Rumble filter: (low filter) at 
50cs 5 dB.

• Provision for tape recorder: 
Record or playback with din 
plug connector.

• Speaker switching: two sets of 
speakers can be connected 
and selected by switch on front 
panel.

• Headphones: headphone jack 
is situated on front panel.

• Dimensions: 16'/¡in x 11 in. 
deep x 5in high.

• Weight 16 lbs.
• Power supply: Regulated 

power supply with switching 
protection for output transis
tors.

• Semiconductors: 33 Silicon 
transistors plus 7 diodes

Complete kit of parts (less cabinet) 
comprising Magnavox 10-40 10" 
bass unit. 625 mid range 6" two XJ3 
dome tweeters, crossover network, 
innabond, speaker silk & plans of 
cabinet.

$69.00
Per Kit 

freight extra 
per rail or 
air freight. 

Cabinet available

COMMAND B/S SPEAKER SYSTEMS
Bookshelf speakers in attractive teak 
finished cabinets measuring 15" by 
10"' by 7" deep.
These units are fitted with 6 " mag
navox dual coned speaker (6JX) with 
a frequency response T014000 cycles 
& a rating of 10 watts.

Special price per pair

$34.00
Post & packing (reg. post) W.A & N.T. 
$6.75 N.S.W. $3.60 Vic. S.A. Old $4 75. 
Tas. $5.70

MAGNAVOX 8—30 
SPEAKER SYSTEM 

(4 Way)

DRIVE UNITS: Magnavox 8-30 high per
formance 8" bass unit. Magnavox 6J 6" 
mid range speaker. Magnavox new high 
fidelity dome tweeters (two supplied). 
SPEAKER KIT: (less cabinet) comprises 
above speaker, 1 mh inductance. 1 8mfd 

and 1 4mfd. polyester capacitor, 1-3" and 
1-6" tube, innabond, speaker silk and 
plans of cabinet.

$52.00
per kit

Post & pack 
(reg. post) $6.50 

W.A. $10.50 
Cabinets available

CLASSIC RADIO 245 PARRAMATTA RD, HABERFIELD 2045
PHONES 798 7145, 798 6507
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Letters to 
the editor

NWC signal change
I read with some interest your article 

in the July issue describing the derived 
frequency reference from North West 
Cape. While I can but admire the work 
that has obviously been put into this 
project, I would strongly advise you to 
discourage your readers from investing 
money in what will soon become un
usable equipment.

A reconfiguration of the VLF transmis
sion mode is in hand, and shortly it will 
be changed to a type unusable by the 
equipment described.

D. T. Burnheim
VLF Site Officer,
US Naval Communication Station 
Exmouth, WA

COMMENT: Thank you for your advice, 
which we have published as soon as we 
could. This development was quite 
unforeseen, not just by ourselves but 
also by other organisations using the 
signals as a frequency reference. All 
those affected will have to explore 
other possibilities, and we will let rea
ders know if we find any solutions. In 
the meantime we must certainly advise 
readers to "hold fire".

Project troubleshooting
Your construction articles are fine, but 

what happens if they don't work?
Could we have something on how to 

fix them? Also I would like something on 
how to fix simple faults on black and 
white TVs. Incidentally, I like the "Ser
viceman".

J. Smith
West Leederville, WA.

COMMENT: We do try to include 
troubleshooting advice in as many con

structional articles as possible, but we 
will certainly look into separate articles 
along the lines you suggest.

RFI from colour TVs
With regard to the letter you published 

in the May issue of Electronics Australia, 
from a reader who had experienced 
radio interference from a Philips colour 
TV receiver, and your comment regard
ing this, I have been asked by our Con
sumer Products division in Clayton, 
Victoria, to convey the following com
ments:

"We think that the comment is a little 
premature in nominating the switching 
mode power supply as the basic cause 
of interference, and that this should be 
proven by specific tests. We also per
ceive that a potential source of inter
ference radiation could come from 
fundamental or harmonics from the line 
deflection circuitry. This is almost cer
tainly the case and, this being so, should 
apply equally to each and every brand 
of Colour TV on the market, not par
ticularly the Philips brand."

G. P. Sprague,
Philips Industries Holdings Ltd, 
Melbourne, Vic.

COMMENT: We are happy to publish 
the comment, and agree that harmonics 
from the line output section may well 
be an alternative, or additional, source 
of RFI. This would make the problem 
even less specific to Philips sets, or even 
to colour sets in general. Presumably 
this is a matter worthy of further investi
gation by the ABCB.

The views expressed by correspondents are 
their own and are not necessarily endorsed by 
the editorial staff of "Electronics Australia".

LANTHUR
ELECTRONICS

69 Buchanan Avenue, North Balwyn.
Vic. 3104 P.O Box 162. Ph. 85 4061

ELECTRIC MOTOR
SPEED CONTROLLER KITS.

Especially for hand tools, drills etc. or other brush 
type ac/dc motors. Consists of triac, resistor 
diodes, pot., knob, 3 pin base & plug and circuit. 
10 amp. (2400 watt) rating $9.75 
Price includes postage.

LAMP DIMMER KITS
Will control incandescent lamps down to out. Con
tains triac, diac, caps, resistors, pot, knob, ferrite 
rod, enamel wire & circuit.
10 amp. (2400 watt) rating. $7.95 
Price includes postage.

PLASTIC CABINETS
Suitable for above speed controller and lamp dim
mer. $1.55
Post free if supplied with dimmer or controller. 
Otherwise post 0.40.

BATTERY CHARGER KITS
For charging wet batteries. 12 volt at 2 amp.. 
Consists of transformer, bridge rectifier, ballast 
resistor and circuit. $9.50
Plus postage-Vic. $1., WA $2.50, Other $2.

POWER SUPPLY KITS
Replace batteries in radios, tape recorders, 
instruments etc..
Will supply de. voltages from 6 to 15. Consists 
of tapped transformer, bridge rectifier, filter cap. 
& circuit.
One amp rating $8.50
Plus postage. Vic $1.00, WA. $2.00, Other. 
$1.80.
Two amp. rating $17.50
Plus postage. Vic $1., WA $2.50,Other $2.

METERS '
Ten amp. ac/dc moving iron type. Approx, size 
55 x 55mm. $4.95

BRIDGE RECTIFIERS
Miniature silicon type. 400 piv at 1.5 amp. 
$ 1.20 each. Five for $5.00

SILICON DIODES
Automotive stud mount type. Rating 200 piv at 
25 amp. Fwd. or rev. avail. $ 1.95

BATTERY CHARGER RECTIFIERS
Selenium plate bridge rated at 25 vplt 6 amp..

$6.95
Above 4 items are-post free.

IDEAL GIFT FOR MUSIC LOVERS.. .

record brush
1,000,000 CONDUCTIVE BRISTLES
no anti-static fluids needed
The new DECCA Record Brush consists of a million tiny fibre bristles'. As you 
brush the record surface, upward of a thousand 'bristles' enter each groove 
and remove more dust and grit than any other product available. In addition, 
each 'bristle' is electrically conductive. Static on the record is removed as you 
clean, without the aid of special fluids.

*$12.50 at leading Hi-Fi stores & record bars.
Australian Agent: British Merchandising Pty. Ltd., 49-51 York St., Sydney.
Ph. 29-1 571. ‘Recommended retail price.
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Books & 
Literature

Background reading
ELECTRONICS POCKET BOOK, 3rd Edi

tion by P. J. Goldrick, C. Eng, MIEE, 
MSMPTE. Published by Newnes/But- 
terworths, 1976. Hard covers, 349 
pages, 19 x 13mm, illustrated by cir
cuits and diagrams. Price in Australia 
$9.00.
Earlier editions of this book were edi

ted by J. P. Hawker and J. A. Reddihough 
and, while I did not have them on hand 
for comparison, it is evident that the con
tents of this third edition are in line with 
current theory and practice.

It begins at the beginning—with 
electrons—but not in the usual way. The 
reader is carried rapidly into the realm 
of magnetic and electric fields and is 
soon involved in solid-state and ther
mionic devices, with the latter in the 
minor role.

Chapter 4 looks at "Transistor Circuit 
Techniques", which is introductory to 

longer and more deliberate chapters on 
amplifiers AC and DC, and oscillators. 
The reliance on circuits, graphs and basic 
algebra emphasises that the book has 
been written for those who are familiar 
with the jargon but who need something 
to help them sort it out.

Logic and logic circuits receive fairly 
brief coverage next, followed by an 
equally brief coverage of ICs.

The final third of the book has electro
industrial overtones, with chapters on 
photo-electric devices, electronic 
measurements, electronic control, 
electro-magnetic devices, power 
supplies, installation and safety, 
reference data, and an index.

Overall, it contains a lot of useful infor
mation but deserves its title of "Pocket 
Book"—more an orderly compilation of 
wide-ranging mid-level theory than sys
tematic coverage of selected subjects. 
But, like many such pocket books, it 
could be valuable to the person who 

wants to broaden their general back
ground by spare-time browsing. Our 
review copy came from Butterworths, of 
586 Pacific Highway, Chatswood 2067. 
(W.N.W.)

Active device data
RADIO VALVE AND SEMICONDUC

TOR DATA, 10th Edition, by A.M.Ball. 
Published 1975 by Butterworth & Co, 
London. Stiff paper covers, 179 pages 
275mm x 210mm. Price in Australia 
$4.50.
The fact that this book was first 

published in 1949, and is now in its 10th 
edition, is an indication of its acceptance 
and usefulness as an industry reference. 
A statement on the title page indicates 
that it contains details of 1000 valves and 
cathode-ray tubes, and 9800 transistors, 
diodes, rectifiers and optical semicon
ductors. While there would be no hope 
of publishing full specifications of so 
many devices, inspection of the book 
suggests that the data is a good deal 
more comprehensive and carefully set 
out than in many other publications we 
have seen.

There is a contents list at the front of 
the book, followed by an explanation of 
the symbols used and the nature of the 
listings which follow. Valve data comes 
first, sub-divided in terms of class of 
valve and manufacturers. Semiconductor 
devices are treated in a similar way. 
Towards the back of the book, about 15 
pages are devoted to base diagrams and 
connections, followed by an index and 
a guide to similar types for both valves 
and semiconductors.

Companies acknowleged as having 
provided the basic information are 
primarily those operating in the UK, so 
that the book relates primarily to the Brit
ish scene. Even so, it should be of con
siderable assistance to those who need 
all the help they can get in identifying 
valves, diodes, transistors and other such 
devices.

The review copy came from Butter
worths, 586 Pacific Highway, Chatswood, 
NSW 2067. (W.N.W.)

Logic theory
INTRODUCTION TO LOGIC AND 

SWITCHING THEORY, by N.N. Bis
was. Gordon and Breach Science 
Publishers Ltd, London, 1975. Hard 
covers, 158 x 235mm, 354pp, many 
diagrams. Price in UK 12.80.
The author of this book is a professor 

of electrical engineering and computer 
science at the Indian Institute of Science 
in Bangalore, India. In this book he has 
produced a most erudite and scholarly 
introduction to digital logic and switch
ing theory, intended as a text for senior 
first year graduate students, and also to 
help practising design engineers.

I imagine that it may well find itself 
used for the former, but frankly I doubt 
whether it will be used for the latter—not 
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because of any failure of the author to 
communicate his chosen subject, but 
because so much of the subject he has 
chosen is rapidly sliding into obsoles
cence.

Minimalisation theory and techniques, 
for example. It made sense ploughing 
through these when logic gates cost 
more than design labour, but now the 
position is reversed and quite often it is 
far more economical to leave a logic cir
cuit as you first draw it. This is assuming 
you design your system in hard-wired 
logic at all, of course—and not as a 
program for a microprocessor.

My guess is that in a few years' time, 
logic design as we now know it and as 
described in Professor Biswas' book will 
be almost entirely an historical curiosity, 
at least for all but a handful of people in 
microprocessor design labs.

Even these people may not need to 
bother, because they will probably be 
using CAD (computer-aided design) 
techniques, and relying on the system to 
keep track of logic rules. Still, to the 
extent that they may have to bother with 
the details, books like this one may be 
needed. (J.R.)

Using a 'scope
SERVICING WITH THE OSCILLOS

COPE, By Gordon J. King. Second Edi
tion, published 1976 by Newnes- 
Butterworths, London. Hardcovers, 
208 pages 220mm x 140mm, freely 
illustrated. Price in Australia $10.00.
First published in 1969, "Servicing With 

The Oscilloscope" has been substantially 
up-dated in this new edition, reflecting 
the greater sophistication of modern 
oscilloscopes and their role not only in 
servicing, but in general laboratory 
evaluation of electronics equipment. 
According to the preface, greater weight 
has been given this last aspect. .

The first 21 pages provide an 
"Introduction To The Oscilloscope" but 
it is not intended as a primer. The author 
assumes that the reader knows what 
electronics is all about and is concerned 
only with making sure that the reader 
understands voltage and frequency 
calibration, sweep modes, rise time, the 
significance of rectangular waveforms, 
etc.

The next 100-plus pages, the largest 
section of the book, is concerned with 
the use of the oscilloscope with 
television receivers, both monochrome 
and colour. The author takes each sec
tion of the TV receiver in turn, showing 
what the waveforms and response curves 
should look like—with the help of 
numerous, well taken CRO-screen 
photos.

The final 50-odd pages deal with the 
testing and evaluation of FM/stereo 
tuners and other items of hifi gear.

Gordon King is a prolific and accom
plished author and I have no doubt that 
many readers will find assistance in latest 
example of his work. Our copy came 
from Butterworth, 586 Pacific Highway, 
Chatswood, NSW 2067. (W.N.W.)

BOOKS
Just some of the titles from the biggest 
range of radio and electronics books in Aus
tralia.
If the book you require is not listed below 
it can be ordered from us.

NEW — NEW — NEW
Latest editions of some of the most popular books on the 

subject:

A.P.R.L. Handbook 1976
Radio Handbook (William I. Orr)—20th. Edition
World Radio T.V. Handbook 1976
U.S. Callbook—54th Anniversary Edition—

For Use Throughout 1976

Books Published by 
Electronics Australia:

Fundamentals of Solid State—An Introduction to 
Semiconductors and Their Applications 
(Jamieson Rowe)

Educ-8—An Educational Microcomputer System 
for the Home Constructor and College 
Student (Jamieson Rowe)

Basic Electronics—An Introduction to Electronics, 
Radio, Hi-Fi, 5th. Edition (Williams & Rowe)

New Books:
30 IC Projects (Herbert Friedman)
Unique IC OP-AMP Applications (Walter G. Jung)
IC OP-AMP COOKBOOK (Walter G. Jung)
TTL Cookbook (Lancaster)
RTL Cookbook (Lancaster)
Active Filter Cookbook (Lancaster)
FM From Antenna to Audio (Leonard Feldman)
Transistor Substitution Handbook
International Transistor Selector (T. D. Towers)
VfjF Antenna Handbook (Ed. A. Barvicks)

$9.95 
$23.45 
$10.40

$17.50

$3.00

$3.00

$3.00

$3.75 
$6.35

$16.60
$10.75

$6.60
$17.95 

$5.95 
$5.75 
$6.40 
$6.30

ShortWave Listener s Guide (H. Charles Woodruff) $4.75,

De Muiderkring Publications:
Transistor Equivalents—9th Edition (Entirely 

revised and extended)
TTL Digital Integrated Circuits Part I Series 

7400-74132 With Equivalents
Semiconductor Handbook Part I—Transistors 1st 

Edition (A.E.C. Van Utteren)

American Radio Relay League 
Publications:

Hints and Kinks for the Radio Amateur
The Radio Amateur s VHF Manual
Understanding Amateur Radio
The Radio Amateur's Licence Manual
How To Become a Radio Amateur
A Course in Radio Fundamentals
A.R.R.L. Antenna Book
Special Communications Techniques for the

Radio Amateur
FM & Repeater for the Radio Amateur
Single Sideband for the Radio Amateur

Howard W. Sams Publications:
Color TV Servicing Made Easy— Volume 1 

(Wayne Lemons & Carl Babooke)
Color TV Servicing Made Easy—Volume 2

(Wayne Lemons & Carl Babooke)
How To Read Schematic Diagrams (Donald E

Herrington)
Handbook of Transistor Circuits (Allan Lytel)
Tube Substitution Handbook—No. 19
Know Your VOM-VTVM—Now Includes

Vacuum Tube, Solid State, Analog, Digital
(Joseph A. Risse)

Transistor Specifications Manual—7th Edition
TV Servicing Guide—Arranged by Trouble 

Symptoms (Leslie D. Deane & Calvin C.
Young, Jr.)

Security Electronics (John E. Cunningham) 
Electric Guitar Amplifier Handbook (Jack Darr) 
EIA Electronics Multimedia Handbook (Ed.

Irving W. Larson) Sponsored by Electronic 
Industries Assn.

RCA Publications:
SSD-201C Linear Integrated Circuits Selection 

Guide/ Data
SSD-202C Linear Integrated

Circuits—Application Notes
SSD-2O3CCOS/MOS Integrated Circuits
SSD-204C Power Transistors
SSD-205C RF/Microwave Devices
SSD-206C Thyristors/ Rectifiers
SSD-207C High-Reliability Devices
Solid State Servicing—Hi-Fi, Tape Recorders, 

AM / FM Mono, Stereo, TV B & W, Color
Designer's Handbook—Solid-State Power 

Circuits
RC30 Receiving Tube Manual

$5.95

$8.95

$8.95

$2.95 
$5.50 
$5.50
$2.95
$2.00 
$4.50
$5.50

$4.50
$4.35
$4.35,

$6.10

$7.60

$5.70
$7.60
$2.70

$7.00
$7.60

$6.35

$4.50

$4 50 
$4.5tf 
$4.50 
$4.50 
$4.50 
$4.50

$5.95

$5.75
$6.35

$10.20

$11.25 
$4.50

SC 16 Solid State Devices Manual (New Edition of 
RCA Transistor Manual)

HM92 Solid State Hobby Circuits
Other Titles:

73 Dipole and Long-Wire Antennas 
(Edward M. Noll)

$7.95
$4.50

$6.35
For Mail Orders please add: 80c Local $ 1.50 Interstate 

McGill s authorised newsagency pty. ltd.
187 Elizabeth Street, Melbourne.

73 Vertical, Beam and Triangle Antennas 
(Edward M. Noll)

Basic Television—Principles and Servicing 4th 
Edition (Bernard Grob) New Edition- 
Soft Cover

Colour Television Servicing—Second Edition 
(Gordon J. King)

Colour Television Theory—PAL System 
Principles & Receiver Circuitry—SI Units 
(Hutson)

PAL Colour Television for Servicemen (Cook)
T.V. Camera Operation (Gerald Millerson)
Pin-Point TV Troubles in 10 Minutes—Check Charts—

New TV Trouble Shooting Technique 
The Oscilloscope (George Zwick) 
Pin-Point Transistor Troubles in 12

Minutes—Check Charts—New Transistor
Trouble-Shooting Techiques

Transistor Pocket Book (R. G. Hibberd)
Transistor Manual—Lightweight

Edition—Circuits, Applications,
Characteristics, Theory (General Electric) 

Radio Valve and Semiconductor Data— 10th
Edition (Compiled by A. M. Ball)

Pickups and Loudspeakers—How To Choose and 
Use (John Earl)

Audio Technician's Bench Manual (John Earl) 
Non Linear Circuits Handbook (Analog

Devices, Inc.)
Manual of Sound Recording—Second Edition 

(John Aldred)
The All-In-One Tape Recorder book—A Focal

Soundbook (Joseph M. Lloyd)
Basic Colour TV Course (Stan Prentiss)
Basic Electronics (U.S. Navy)
Introducing Electronic Systems (Ian R. Sinclair) 
Introducing Amateur Electronics (Ian R. Sinclair) 
Electrical Calculations (Arthur Mychael) 
Radio and Electronic Laboratory Handbook

8th Edition (M. G. Scroggie)
SCR Manual—5th Edition—Including Triacs and 

Other Thyristors (General Electric)
How To Get the Most Out of Your Pocket

Calculator (Henry Mullich)
Public Address handbook—A Manual of Sound

Reinforcement (Vivian Capel) 
MOS Digital ICs (George Flynn) 
Wind/Solar Energy—For Radiocommunications 

and Low-Power Electronic/Electric 
Applications (Edward M. Noll)

FET—Principles, Experimentsand Projects
(Edward M Noll)

Electronic Projects for Students, Beginners and 
Hobbyists

Fowler s Electrical Engineer s Pocket Book 68th 
Edition

Mechanical World Electrical Year Book 1975/76 
Games Calculators Play (Wallace Judd) 
Analog-Digital Conversion Handbook

(Engineering Staff of Analog Devices, Inc.) 
ABC's of Electronics (Farl J. Waters) 
How To Build Speaker Enclosures (Sams

Publication)
Independent Video—A Complete Guide to the 

Physics, Operation and Application of the New 
Television for the Student. Artist and for 
Community TV

Amateur Radio Techniques (Radio Society of
Great Britain Publication)

Servicing Closed-Circuit Television (Melvin
Whitmer) (Sams Publication)

Simple Projects from Electronics Today
Electronics—It's Easy—Volume 2—Power

Supplies, Waveforms, Filters, Digital Systems, 
Logic

Newnes Radio Engineer's Pocket Book— 14th 
Edition

Getting the Most Out of Your Electronic 
Calculator (William L. Hunter)

RF & Digital Test Equipment You Can Build (Ed.
Wayne Green)

Hi-Fi Loudspeakers and Enclosures (A. Cohen) 
Linear Integrated Circuits (National)
Voltage Regulator Handbook (National) 
99 Ways to Know and Use Your Electronic

Calculator (Sams Publication)
Foundations of Wireless and Electronics—9th

Edition (MG. Scroggie)
A Dictionary of Electronics (Penguin Reference 

Book)
Scanner-Monitor Servicing Guide (Robert G 

Middleton) (Sams Publication)
Transistor TV Servicing Made Easy (Jack Darr) 

(Sams Publication)
Practical Test Instruments You Can Build

(Edited by Wayne Green)
MOS Integrated Circuits (National)
Interface Integrated Circuits (National) 
Digital Integrated Circuits (National)

$6.35

$14.45

$13.20

$11.30 
$15.00 
$5.95

$7.60
$7.60

$9.65
$6.75

$4.00

$5.40

$9.00
$9.00

$9.00

$10.50

$4 95 
$8.46 
$6.25 
$4.50 
$3.75 
$4.45

$15.60

$5.40

$1 95

$9.00
$7.15

$9.00

$10.20

$1.95

$9.10
$8.25
$2.10

$6 70 
$5.75

$5.75

$10.35

$7.40

$6.35
$2.00

$3.00

$4.50

$7.10

$8 50 
$8 85

$7.60

$7.60

$9.50

$3.25

$5.95

$6.35

$7.80
$6.00
$3.85
$7.60

Phone: 60 1475-6-7
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ins Component/
electronic/ ply lid

THE GREAT NAME FOR ELECTRONIC
164-166, REDFERN STREET. 2016. TEL 69 5922/69 6912.

COMPONENTS IN AUSTRALIA
P.O. BOX 156, REDFERN, NSW 2016

SEMICONDUCTOR SPECIALS

Please add appropriate P&P

DESCRIPTION 1 OFF 10 OFF
LM 741 OP AMP 35c 32c
NE 555 TIMER 65c 60c
8038 FUNCTION GEN $7.50 $6.75
MM 5316 CLOCK CHIP $6 90 $6.20
ZN 414 RADIO CHIP $3.50 $3.15
U.AA170 LED DRIVER $3.25 $3.00
UAA180 LED DRIVER $2.50 $2.30
LM 1 14 DUAL TRANSISTOR $4.00 $3.60
MC 1468L VOLTAGE REG $4.20 $3.80

SCOOP PURCHASE OF DIGITAL 
CLOCK MECHANISM'S
All new and unused . . . fully imported. 
Complete with Time-setting control, denoting 
HOURS, MINUTES & SECONDS. Clearly 
visible figures of 5/16” Ht. Also incorporated 
are two remote micro-switches for setting 
Alarms, Radio's or Television etc.
With 240V 50Hz Motor.
AMAZING VALUE AT 
$10.25each p&p $1.25

-------  AT
MICROPHONE slaughter mspecials, ypRicESH

PHILIPS
SPEAKERS

DM.402. DYNAMIC 
— 50Kß — Chrome 
with Stand $3.00.
CM. 72. CRYSTAL — 
Chrome with 
Separate Stand 
$2.50. P&P $1.00.

DM. 111. DYNAMIC MICROPHONE WITH 
REMOVABLE WINDSCREEN (Omni
directional). High impedance microphone 
with "blast-proof" diaphragm. Black floc
culent finish on head. On-off switch & 
shielded cable $9.95. P&P $1.50.

CM. 22 CRYSTAL 
STAND TYPE
0NLY$1.50 each.
P&P 75c.

6OdB / 1 .OOOcps. Frequency Response: 
1 50-10,OOOcps. Dimensions: 45o x 210 (mm). 
Weight: 440g

DM.391
DYNAMIC-50K£-STAND TYPE

THE'MARUNI' 
ELECTRET 
CONDENSER 
MICROPHONE

A versatile high quality mike. For professional record
ing in studios and perfect for use with tape recorders. 
Freq Response: 50-13 kHz Power Supply: AA type. 
UM-3 (1.5v). Output Level (1OOOHz)-68 dB ± 3 
dB Comes complete with swivel mount stand adap
tor. wind screen and a 1 5' cable ONLY • 12.50 each. 
P&P • 1.25.

ONLY $2.00.
Post & Packing 

75c

FM WIRELESS 
MICROPHONE
Model 707 OM N I—directional 
microphone. $26.30. P&P $ 1.25. 
Model 101 U N I —directionaI 
microphone. $29.80. P&P $1.25.

Type
AD 0160/T8
AD 0140/T8
AD 12100/W8
AD 9710/MC
AD 8066/W8
AD 7066/W8
AD 5060/W8
AD 5060/SQ8
AD 0210/SQ8

ADF 3000/8
ADF 500/4500/8
AOF 600/4000/8

Description 
1" Dome Tweeter 
1" Dome Tweeter 
12" Woofer 
8%" Twin Cone 
8" Woofer 
7" Woofer 
5" Woofer 
5" Mid Range 
5" Dome Mid

Range

Price
$11.50

$8.85
$44.50 
$28.00 
$17.00 
$16.50 
$11.00 
$21.50

$32.50
2 Way Cross Over $9.50
3 Way Cross Over $14.00
3 Way Cross Over $24.00

PHILIPS SPEAKER 
KITS

AD 8K40
AD 12K12 12"

2 Way
3 Way

$125/pr.
$229/pr

Sent by Comet Freight Forward

C60
C9O

Impedance: 5OK ohms. Sensitivity: 
•58dB/1 .OOOcps. Frequency Response: 
1OO-10, OOOcps.

1OO & OVER . . Price on Application. Please 
add sufficient for Post & Packing.

$2.50 
$1.00 
$1.00 
$1.50

$1.00 
$1.00 
$3.00 
$2.50 
$2.50 
$2.50 
$2.00 
$2.00

Imi (M
Type Description Price P & P

T27 Oome Tweeter $24.00 $1.50
B110 5" Mid Range $32.00 S2 50
B200 8" Woofer $33.00 S3.25
B139 13" x 9" Woofer $65.00 $5.00
DN13 2 Way Cross Over $11.50 $1 00
DN12 3 Way Cross Over $20.00 S1.50

MAGNAVOX 
SPEAKERS

Type Description Price P & P

10.40 10" Woofer $20.50 $3.00
8.30 8" Woofer $14.00 $2.50

10WR 10" Twin Cône $11.50 $2.50
8WR 8" Twin Cône $9.50 $2.50
6WR 6" Twin Cône $8.80 S2 00
6.25 6" Mid Range $13.50 S2 00
6J 15Í76" Mid Range $5.80 $1.50
XJ3 15nOome Tweeter $7.20 $1.25
MV 50 3 Way Cross Over $17.00 S1.25

DM. 109. DYNAMIC MICROPHONE (Omni
directional). Hand-held ball type dynamic 
microphone. Die-cast of beautiful satin 
chrome finish. With an on-off switch, mike- 
holder & shielded cable. $6.95. P&P 
$1.50

SPECIAL OPENING OFFER OF 
HITACHI' LOW NOISE TAPES

1 Off 
$1.45
$1.85

10 up 
$1.30 
$1.65

ELECTRIC CAR 
ANTENNA

THE KEF SK3 SPEAKER KIT 
The Ultimate in Speaker Kits 
comprises the following . . .

8139 WOOFER
B1 10 MID-RANGE 
T27 TWEETER 
DN12 CROSS-OVER UNIT 
VENT 
MID-RANGE ENCLOSURE 
SET OF HARDWARE

ONLY $270.00 pair. Carriage: Sent 
freight forward by Comet overnight.

Trading 
Hour/

5 SECTION 1 METRE 
AT FULL LENGTH.
C/W SWITCH AND FITTINGS 
ONLY $12.75. P & P $2.75.

THE'SIG-MITTER'
Powerful trouble shooting signal 
Injector.
Model SE-26O.
Complete with batteries.

MON-TUES-WED & FRI: 9am-5.30pm. THURS: 9am-7pm. SAT: 9am-lpm.
C O.p.’s; Please add $2.40 to posting fee. NO ORDERS UNDER $3.00 accepted. For replies please send 
ADDRESS  ̂aTlSS DE RS AND" COR R^ ' ' ' PLEASE PR'NT VOUR NAME &

108 ELECTRONICS Australia. September. 1976



The Amateur
Bands by Pierce Healy, VK2APQ

VK-ZL JUBILEE CONTEST
As part of the NZART Jubilee Celebrations the 

national amateur radio societies-NZART and the 
WIA invite amateurs worldwide to participate in the 
1976 contest. Special jubilee awards will be made by 
the NZART.

Separate sections of the contest will be held on the 
first two weekends in October, 1976.

Details and rules are:—
Phone section: 24 hours from 1000GMT Saturday, 

2nd October to 1000GMT Sunday 3rd October.
CW section: 24 hours from 1000GMT Saturday, 

9th October to 1000GMT Sunday, 10th October.

RULES
1. There shall be three main sections to the contest

Amateur radio—public relations image

Good public relations have been defined as the means to an end. Such 
a principle must be applied to amateur radio in order to maintain and 
improve its status in the foreseeable future.

A means to that end is to publicise to all com
munity levels, all activities, both technically and 
socially orientated, that are associated with amateur 
radio.

This month, the subjects covered are well 
Worthwhile emphasising to those who need to be 
enlightened abobt amateur radio and its worth to the 
community.

AMATEUR SATELLITE NEWS
The complexity of planning, construction and test

ing necessary for the AMSAT phase III spacecraft can 
be judged from the following timetable, designed to 
tie in with a probable launch in mid-1978. This will 
be the eighth orbiting Satellite Carrying Amateur 
Radio (OSCAR) in the series.

In line with the spacecraft design which com
menced at the beginning of 1975 and the preliminary 
design review in May 1976, engineering development 
work will continue until the beginning of 1977.

The engineering concept will be tested during the 
first half of 1977, culminating in a critical design 
review. Fabrication of the spacecraft flight unit is 
scheduled to be completed by the end of 1977. Test
ing of the completed flight unit will be carried out 
during the first quarter of 1978.

Concurrently with development work on the 
spacecraft during 1976, the development of a proto
type ground control station has been undertaken. 
Evaluation of the prototype ground station will be 
made during the first half of 1977.

Fabrication of ground station equipment is to be 
completed by the end of 1977 for testing with the 
flight unit, and despatched to the several control 
station sites in readiness for the launching of the 
spacecraft.

The AMSAT-OSCAR VIII spacecraft is an inter
national project (see "The Amateur Bands- 
Electronics Australia" July 1975, page 99), clearly 
showing the versatility and cooperation within the 
ranks of the amateur service.

The spacecraft facilities will be freely accessible to 
amateurs in all countries; a real example of multi
national friendship, fostered through the media of 
amateur radio communication.

Spacecraft characteristics:
Weight: 55 kilograms. Configuration: "Tri-star" 
shape, each arm 0.6 metres long. Primary experi
ment: Two high-efficiency, high-power (50W) com
munication transponders. Power system: Body 
mounted solar arrays. Eclipse operation from NiCd 
battery.'Propulsion system: Small perigee kick motor 
to modify delta orbit.

Attitude control system: Spinning spacecraft 
(about 120rpm); attitude will be controlled by mag
netic torquing near perigee to adjust spin rate and

Design concept for OSCAR 8. The kick 
motor is to put it into a near geo
synchronous orbit with a slow drift.
axis orientation. Sun and earth sensors will be 
employed.

Miscellaneous: All onboard functions controlled by 
spacecraft microcomputer.

Final orbit characteristics: Apogee (ha)=7.1 re 
(39,000kM). Perigee (hp) = 1.228 re (1460kM). Inclina
tion (i) 101.5 deg.

The illustration shows shape and general layout of 
the spacecraft and other characteristics. These and 
the foregoing information appeared in the March 
1976 issue of the AMSAT newsletter.

a. Transmitting phone.
b. Transmitting CW.
c. Receiving - "Phone and CW" combined .
2. The contest is open to all licensed transmitting 

stations in any part of the world. No prior entry needs 
be made. Mobile marine and other non-land based 
stations are permitted to enter. Their "country status" 
will be determined by the country which issued the 
call sign used in the contest.

3. All amateur frequency bands may be used but 
no crossband operation is permitted. Note: VK and 
ZL stations irrespective of their location do not con
tact each other for contest purposes except on 80 
and 160 metres on which bands contacts between 
VK and ZL stations are encouraged.

4. Phone will be used during the first weekend and 
CW during the second weekend. Stations entering 
both sections must submit separate logs.

5. Only one contact on CW and one contact on 
phone per band is permitted with any one station for 
scoring purposes.

6. Only one licensed amateur is permitted to 
operate any one station under the owner's call sign. 
Should two or more operate any particular station, 
each will be considered a competitor and must sub
mit a separate log under his own call sign. This is not 
applicable to overseas' competitiors operating club 
stations.

7. Entrants must operate within the terms of their 
licences.

8. Cyphers: Before points can be claimed for a 
contact, serial numbers must be exchanged and ack
nowledged. The serial number of five or six figures 
will be made up of the RS (phone) or RST (CW) 
report plus three figures which may begin with any 
number between 001 and 100 for the first contact and 
which will increase in value by one for each succes
sive contact, e.g. — If the number chosen for the first 
contact is 021, then the second must be 022 followed 
by 023, 024, etc. After reaching 999, restart from 
001.

9. Scoring: (a) For Oceania stations other than 
VK/ZL — 2 points for each contact on a specific band 
with the rest of the world.

(b) For the rest of the world other than VK/ZL — 
2 points for each contact on a specific band with 
VK/ZL stations: and 1 point for each contact on a 
specific band with Oceania stations other than 
VK/ZL

(c) For VK/ZL stations — 5 points for each contact 
on a specific band and in addition, for each new 
country worked on that band, bonus points on the 
following scale will be added — 1st contact, 50 points; 
2nd contact, 40 points; 3rd contact, 30 points; 4th 
contact, 20 points; 5th contact, 10 points.

Note: (1) The ARRL countries list will be used 
except that each call area of "W/K", "JA", "UA" will 
count as "countries" for scoring purposes as indica
ted above.

Note: (2) Call areas include different prefixes—e.g. 
W1, K1, WA1, WN1 are all the same call area; just 
as are UA9, UK9, UV9, UW9 in same call area; or 
UB5, UK5, UT5, UY5 in same call area and these are 
not different call areas. Check this carefully - use Call 
Book!

Radio clubs and other organisations, as well as individual amateur operators, are cordially invited 
to submit news and notes of their activities for inclusion in these columns. Photographs will 
be published when of sufficient general interest, and where space permits. All material should 
be sent direct to Pierce Healy at 69 Taylor Street, Bankstown 2200.

(d) 80 metre section - For 80 metre contacts be
tween VK and ZL stations, each VK/ZL call area will 
be considered a "scoring area" with contact points 
and bonus points to be counted as for DX contacts. 
N.B. Contacts between VK and ZL on 80 only.
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icom! VICOMi VICOMìVICOIVli VICOMlVICOMi vicomIv

Unparalleled in its price range, the fabulous FRG7 has 
continuous coverage from 500 KHz to 30 MHz. This receiver 
uses the Wadley Loop principle with no mechanical band 
switching. Features usb/1sb/cw/am modes and will operate 
from 230V AC and 12V DC.

TRANSCEIVER ACCESSORIES
SWR/Power meter 
SWR 200 
Professional through 
line. 3MHz to 200MHz 
50 or 75ohm UHF 
connectors. 4 power

ranges 0 2-20-200W 
2k W. Calibration chart 
supplied. VSWR 1:1 to 
1:10 and infinity. Move
ment 95uA. 76mmx110 
mmx220mm.

456GET THOSE EXTRA

The VC2 SWR Bridge/ 
Power Meter measures up 
to 120W 3.6 - 150 MHz as 
well as checking that SWR 
on the antenna line. A 
bargain at this price! $25 “S” POINTS!

36® mic coMenrBMon Mom

CL66 Antenna Coupler 
covers 3.5 - 29 MHz and 
matches antennas from 10 
to 600 ohms. Insertion loss 
is better than 0.5dB and 
that unit can handle up to 
500W PEP. A must for 
every shack I $ 98 

amateur gear

MC22 MIC Compressor 
plugs in between the mic 
and the transceiver. 
Operates AC/DC, features 
build-in two-tone generator 
with adjustable comprission 
level. 4L1Q

The fabulous Uniden 2020 phase-locked-loop transceivei 
offers separate usb/lsb/cw 8-pole crystal filters as standard 
and 6146B’s in the final with screen voltage stabilisation for 
minimum distortion products. Features plug-in pcb’s and 
even the front panel can be swung out for easy servicing. A 
full spares catalogue is available together with change-ovei 
pcb’s. Compare the Uniden 2020 with other HF transceivers 
and you’ll be quickly convinced that it offers the best value! 
The price $570 includes mic, cables, plugs, English manual 
and VICOM 90-day warranty! But don’t get caught - 
VICOM is the only factory-authorised dealer for Australasia.

Atlas solid-state 200 W PEP transceiver $625.00 
Yeasu FL2100B HF linear amplifier $435.00WRITE FOR DETAILS

VICOM internaI!°naA
Head Office & mail orders . . .

139 Auburn Rd, Auburn, Vic. 3123 Ph: (03} 82-5398
Sydney Branch . . . (Manager - Jack Gilham)

23 Whiting St, Artarmon, NSW 2064 Ph: (02) 439-1271

AMATEUR BANDS _________________ _______________ - -
between VK/ZL, VK/VK, ZL/ZL and ZL/VK to the rest of the world: Each VK/ZL 
call area will be considered a "scoring area" with contact points and bonus points 
to be counted as for DX contacts (Rule 9(c)). Note: A contestant in a call area 
may claim points for contacts in the same call area for this 160 metre segment.

10 logs:
(A) Overseas stations: (a) Logs to show in this order - date, time in GMT, 

call sign of station contacted, band, serial number sent, serial number received, 
points claimed. Underline each new VK/ZL call area contacted. Separate log 
must be submitted for each band used.

(b) Summary sheet to show call sign, name and address in block letters; details 
of station; and, for each band - QSO points for that band; VK/ZL call areas 
worked on that band, "All band" score will be total QSO points multiplied by 
sum of VK/ZL call areas on all bands while "single band" scores will be that 
band QSO points multiplied by VK/ZL call areas worked on that band.

(B) VK/ZL stations: (a) Logs must show in this order - date, time in GMT, 
call sign of station worked, band, serial number sent, serial number received, 
contact points, bonus points. Use separate log for each band.

(b) Summary sheet to show - name and address in block letters, call sign, 
score for each band by adding contact and bonus points for that band, and 
"all band" score by adding the band scores together; details of station and power 
used; declaration that all rules and regulations have been observed.

11. The right is reserved to disqualify any entrant who, during the contest, 
has not strictly observed regulations or who has consistently departed from the 
accepted code of operating ethics.

12. The ruling of the Executive Council NZART will be final.
13. Awards—World-wide—except VK/ZL.
(a) Attractive multi-colour certificates to the top scorers in each country. (Call 

area in "W", "JA", "UA"). Separate Awards for phone and for CW.
(b) Depending on reasonable degree of activity, separate certificates may be 

awarded for top scores on different bands.
(c) Where many logs are received, consideration will be given to awarding 

2nd and 3rd place certificates.
(d) NZART jubilee plaque to top scorer in each continent (both on phone 

and on CW).
(e) Jubilee participation certificate to every contestant forwarding a log. These 

will be posted direct if IRC enclosed, otherwise sent via Bureau.
VK/ZL AWARDS

Attractive multi-colour certificates—
1. To the top three scorers in each call area of VK and of ZL.
2. To the top three scorers on individual bands (160, 80, 40, 20,15,10) in VK 

and in ZL—separate awards for phone and for CW.
3. NZART jubilee plaques to top scoring VK both in phone and in CW sec

tions.
4. NZART jubilee plaques to ZL contestants as per separate list.
5. jubilee participation certificates to all VK/ZL entrants as per 13e above.

14. Entries from VK/ZL stations should be posted direct to-
NZART Contest Manager ZL2GX,
152 Lytton Road, Gisborne, New Zealand—to arrive not later than 
December 31,1976.
From overseas stations—to the above address or NZART, Box 489, 
Wellington, New Zealand - to arrive not later than January 31,1977.

SWL SECTION:
1. The rules are similar to the transmitting section but it is open to all members 

of any SWL society in the world. No transmitting station is permitted to enter 
this section.

2. The contest times and logging of stations on each band per weekend are 
as for the transmitting section except that the same station may be logged 
twice on any one band—once on phone and once on CW.

3. To count for points, the station heard must be in QSO exchanging cyphers 
in the VK/ZL/ Oceania DX Contest and the following details noted—date, 
time in GMT, call of the station heard; call of the station he is working; RS(T) 
of the station heard; serial number sent by the station heard; band; points 
claimed.

4. Scoring is on the same basis as for the transmitting section and a summary 
sheet should be similarly set out.

5. Overseas stations may log ONLY'VK/ZL stations but VK receiving stations 
may log overseas stations and ZL stations, while ZL receiving stations may log 
overseas stations and VK stations.
6. Certificates will be awarded as listed in the section under "Awards".
SOUTH WEST ZONE CONVENTION

The 24th Annual South West Zone Convention will be held on the 2nd and 
3rd October, 1976. The venue is Tumut; the "Gateway to the Snowy Moun
tains".

Site: Tumut Racecourse, Elm Drive, Tumut.
Early bookings essential. May be telephoned to:

Ross Weeden, VK2PN - Tumut 26, (A.H. Tumut 36) or PO Box 53, Tumut, 2720. 
Vince Nugent, VK2ALZ - Tumut 11 (A.H. 498). Keith Dodd, VK2ZAA - 587. 
(A.H.)

Make it a family weekend holiday trip to Tumut — you will be glad you did.
JAMBOREE-ON-THE-AIR

The 19th Scout Jamboree on the Air will be held over the weekend 16th-17th 
October, 1976.

A review of last year's event and further details in next month's notes.
Make preliminary arrangements for participation with your local scout group 

now.
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RADIO CLUB NEWS
On Sunday, 4th July, 1976, about sixty members 

of the Novice Amateur Radio Croup and the DX 
Group set up field stations on the southern and 
northern headlands of Sydney harbour. Some of the 
highlights of the activities were filmed by television 
stations ABC channel 2 and TCN channel 9.

During the morning an excellent relay of the 
VK2AWI official news broadcast was made from 
north head on 160 metres. The aerial was a quarter 
wave vertical suspended by a box kite flying 32 
metres high. The input power was 10 watts, using AM. 
Excellent signal reports were received from around 
Sydney, the Blue Mountains and Newcastle.

Continuous operation was maintained between 
groups on the headlands on 27.125MHz and several 
overseas contacts were made on the 14MHz, 21 MHz 
and 28MHz bands.

WARRNAMBOOL AMATEUR RADIO CLUB: 
Celebrated its first birthday on the 11th June, 1976, 
completing a very successful period and providing 
a focal point for amateurs in that area. A highlight 
was acting as host for the Western Zone Victorian 
Divison, WIA convention.

Office bearers for 1976 are; President—David 
Bevan, VK3AGB; Vice-president—Eric Giddings, 
VK3ANQ; Secretary-treasurer—Ray Smith; Technical 
officer—John Clark, VK3GF; Property officer—Joe 
Morgan; Public relations—Ian Mason.

Meeting nights are the first and third Wednesday 
of each month in the Buffalo Lodge rooms, Kariot 
Street, Warrnambool. Visitors welcome.

EASTERN AND MOUNTAIN DISTRICT RADIO 
CLUB: Participation in the National Library Week in 
September is planned by the EMDRC. The head 
librarian of the Nunawading Library has offered the 
club space for a static display plus a portable 
station.

The EMDRC net operates on Monday night at 
8.00pm on 3.66MHz. The club station call is VK3ER. 
General meetings are held on the second Monday 
of each month in the Willis Room, Nunawading 
Library, Maroondah Highway, Nunawading at 
8.00pm. Visitors welcome.

RADIO CLUB DIRECTORY
RADIO CLUB DIRECTORY 

A REMINDER THAT 19TH OCTOBER IS 
THE DEADLINE FOR INCLUSION IN 

DECEMBER 1976 ISSUE. FOR FORMAT 
SEE LAST MONTH'S NOTES.

WE ALSO WISH TO PREPARE 
A LIST OF REPEATERS AND WOULD 

APPRECIATE THE FOLLOWING INFORMATION 
FROM REPEATER COMMITTEES. LOCATION 

IN LATITUDE AND LONGITUDE AND/OR 
PLACE NAME, CHANNEL No., ANY ACCESS 
INSTRUCTIONS, SPECIAL FEATURES, ETC.

ILLAWARRA AMATEUR RADIO SOCIETY: A 
scheduled EME test was carried out on the 5th June. 
The operator of VK2AMW at Dapto was Charlie 
Proctor, VK2ZEN, assisted by Ian Proctor.

A one hour test was made with W1JAA in Mas
sachusetts, USA whose signals on 432MHz were 2dB 
to 3dB over noise.

Chart recordings have been made from a tape 
recording of signals received via moonbounce from 
WA6LET on 24th May, 1976, the purpose being to 
obtain data on fading characteristic of the EME path. 
Indications of scintillation fadings were present in 
addition to the very marked liberation fading 
pattern.

As the signal was above noise level at all times, 
even at the deepest part of the fades, these chart 
records are the most useful information obtained to 
date for determining what type of emission and 
processing of received signals could be used to 
obtain the greatest advantage from the characteris
tics of EME propagation.

A copy of a portion of the chart has been sent to 
the Stanford Research Institute Croup for their 
analysis.

General meetings of the IARS are held on the 
second Monday of each month at the Wollongong 
Town Hall Meeting Room commencing at 7.30pm.

Visitors welcome.

IONOSPHERIC PREDICTIONS FOR SEPTEMBER
Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 97g

7MHz EAST 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
EAST AUST TO BARBADOS (SRI 

JOHANNESBURG 
McMURDO SOUND
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (LR)

-———■_______________________________

ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 

PERTH 
SYDNEY

DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

SYDNEY

14MHz GMT 15 16 17 18 19 20 21 22 23 24 01 02 03 04 06 06 07 08 09 10 11 12 13
EAST AUST TO BARBADOS (SR) 

JOHANNESBURG ------------------—___________________________ ___________________________
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA
WEST EUROPE (SRI 
WEST EUROPE (LR) 

ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE

PERTH 
SYDNEY

DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

SYDNEY

---------------------------------- - -------------------------------------------- _____________________
------------------------------------ ----- . _______________________________

21MHz EAST 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
EAST AUST TO BARBADOS (SR) 

JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE ISR) 
WEST EUROPE (LRI 

ADELAIDE TO SYDNEY
BRISBANE TO MELBOURNE 

PERTH 
SYDNEY 

DARWIN TO SYDNEY
MELBOURNE TO PERTH 

SYDNEY

----------------------------- —----------------- ——___________________________________ __
------------------------- ------------------------------------------------------------------------------------------- -

-------------------------------------- —————————-------------------------------------------------------
------------------------------------------- —-----------------------------------------------------------------------

____________________ __________ ____ _________________________________
-------------------------------—------- ----------------------------------------------------------------------------

ST. GEORGE AMATEUR RADIO SOCIETY: 
Reports have been received that the St. George 
repeater on channel 2 has provided excellent 
coverage around the Sydney area as well as reliable 
coverage to Port Stephens and Newcastle. Coverage 
to Ulladulla to the south and Oberon in the west has 
also been reported. The repeater was recently trans
ferred to its permanent site at Engadine, and is said 
to be becoming the most popular repeater in the Syd
ney area.

Interesting lectures and demonstrations are a 
feature of the monthly meetings held by SGARS on 
the first Wednesday of each month at the Rockdale 
Civil Defence Headquarters, Highgate Street, Bexley, 
commencing at 7.30pm.

Visitors welcome.

GOLD COAST RADIO CLUB: Negotiations are 
under way to obtain a permanent venue for GCRC 
meetings at the old Surfers Paradise state school.

The VHF FM channel 2 repeater VK4RAG has been 
giving excellent service since the erection of the new 
antennas. Improvements to the transmitter and 
receiving filtering systems are currently on the draw
ing board. A 3dB improvement in receiver sensitivity 
and transmitter output power is expected.

WAGGA DISTRICT RADIO CLUB: Office bearers 
elected for 1976—1977 are:—President—Jeff Brille; 
Vice-president—John Eyles, VK2YCM; secretary- 
Frank Sleep, VK2CAU; treasurer—Sid Ward, 
VK2SW.

The new postal address of WDRC is PO Box 71, 
Kooringal, Wagga 2650. Meetings are held on the last 
Friday of each month in the Wagga Rescue Club 
rooms. Visitors are welcome.

The Wagga repeater, VK2RWG is providing mobile 
and base station coverage over most of the south 
west zone. Mobiles can gain access into the system 
over a radius of 80kM from the repeater location at 
Mt. Flakeney with base stations being worked over 
distances of 200kM.

Recently a meeting was held between members 
of the WDRC and the Wagga Radio-controlled 
Model Aero Club. The purpose of the meeting was 
to demonstrate the type of equipment and emissions 
used by amateurs. A combined club barbeque was 
also held at Uranquinty. Checks made showed that 
no interference was caused by 7MHz amateur trans
missions. However, it is possible that interference 
could be caused by some types of transmission in 
the 27MHz band. The radio control frequencies in 
use were 26.965MHz to 27.225MHz.

MORSE CODE PRACTICE
A Morse code practice session of 30 minutes dura

tion is conducted on 52.525MHz at 8.00pm EST on 
Mondays and Wednesdays by VK2GS and on Fridays 
by VK2BYY.

These sessions are to assist those wishing to 
improve their ability to receive Morse code either to 
the novice licence standard or higher. £

SO YOU WANT TO BE 
A

RADIO AMATEUR?
To achieve this aim. why not undertake one 
of the Courses conducted by the Wireless 
Institute of Australia? Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal. Correspondence Courses are available 
at any time Personal classes commence in 
February each year

For further information write to

THE COURSE SUPERVISOR, 
W.I.A.

14 ATCHISON STREET, 
CROWS NEST, N.S.W 2065
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Shortwave
Scene by Arthur Cushen, MBE

The present low sun spot count is still falling and has now created 
a record. The resulting critical reception conditions have forced short
wave stations to use lower frequencies.

Short-wave reception during 1976 has shown the 
greatest use of the lower frequencies with the sun 
spot count now at its minimum. The prediction for 
1976 is 8. The low sun spot count, the lowest 
experienced since the 1930's when broadcasting 
became available, is expected to continue through 
this year with a possible improvement towards the 
end of 1977. This means that the high frequencies are 
no longer available for broadcasting and that many 
of the world's broadcasters will therefore have to use 
frequencies in the range 4/15 MHz for their broad
casting effort, thus considerably raising the level of 
interference.

According to world wide observatories on the 
degree of the sun spot activity, which forces stations 
to use lower frequencies during minimum activity 
and higher frequencies during maximum activity, the 
count over the pc -111 years has been: 1964 (10), 1965 
(15), 1966 (47), 1967 (94), 1968 (106), 1969 (106), 1970 
(104), 1971 (67), 1972 (69), 1973 (38), 1974 (34), 1975 
(17), 1976 (8).

The poor reception over the past few months due 
to the sun spot count being so low has been aggrava
ted by the increasing interference to short-wave 
broadcasters by jamming stations and the use of 
higher powered transmitters. Many frequencies have 
been rendered useless by the present sun spot count, 
and interference is increasing as at the present time 
there are more than 600 transmitters in operation 
using the power of 250kW or greater. There are also 
many transmitters of this power under construction 
and due to come into operation in the next few 
months.

The one ray of hope for the short-wave listener is 
the indication from the meetings of the International 
Telecommunications Union at Geneva that the fre
quencies of the short-wave bands are to be enlarged. 
With better planning to avoid interference, the 
listener should enjoy much better short-wave recep
tion in the very near future.

However, while the nations of the world are 
divided, and those in the communist area refuse to 
end jamming and the use of frequencies not assigned 
to them, some degree of chaos will continue. Many 
countries signed the recent agreement for the world 
wide interchange of ideas, but in the field of 
broadcasting these fine ideals have not been put into 
practice.

NEW MALAYSIAN OUTLET
Radio Malaysia at Kuala Lumpur has been heard 

on the new frequency of 9750kHz with its overseas 
service previously carried on 15290kHz. The trans
mission included an English program to 0855GMT 
and then followed a break in transmission. At 
0900GMT an interval signal was played and then 
popular music, mainly English recordings, with 
announcements in Malay to 0930GMT. At 0930GMT, 
following the time signal, a news bulletin in Malay 
is broadcast.

Radio Malaysia in its overseas service has been

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. All 
times are GMT. Add 8 hours for West, 10 hours 
for East and 1 2 hours for NZT. 

operating on various frequencies in the 19 metre 
band, including 15275, 15290 and 15295kHz. The 
transmission is in English 0625-0855GMT, and has 
generally provided good reception. The new 
frequency of 9750kHz gives good reception around 
0930GMT, but earlier suffers from sideband inter
ference from HCJB (9745) and AFRTVS (9755), while 
at times the BBC transmission on 9750kHz has also 
been observed under the signal of Kuala Lumpur.

FINLAND NOW 250kW
This month, the new 250kW transmitter of the Fin

nish Broadcasting Company goes into regular opera
tion. The transmitter was tested in July, and is located 
at Pori along with the rotatable log periodic antenna. 
The new transmitter will operate on frequencies be
tween 6-26MHz. The initial tests were well received 
on 11755kHz with English 2100-2130GMT.

NEW FREQUENCY FOR TANAFO
Radio Tanafo in the New Hebrides, the station 

operated from a village in the hills of Santo, and 
broadcasting for the Na-Griamel Federation in now 
using 3990kHz. Since we first reported reception on 
January 20 this year the station has been observed 
on 7120kHz and then 3975, 3952 and now 3990kHz. 
According to announcements the station schedule is 
1930-2030GMT and 0730-0830GMT, although the lat
ter seems now to extend to 0900GMT.

The broadcasts continue to be in Pidgin, but 
according to a letter from the President, Mr Jimmy 
M. Stevens, the plans to add English announcements 
are to be implemented shortly. The power of the sta
tion is 60W.

SCHEDULE CHANGES FOR 
NEW GUINEA

In recent weeks it has been observed that the sta
tions of the National Broadcasting Commission in 
Papua New Guinea have been closing at 1200GMT 
instead of the former 1300GMT, and have also advan
ced the sign-on time to 1900GMT from 2000GMT. 
Stations have been heard in the 120 and 90M bands 
(5am. local time) with music programs.

One of the strongest is Radio Milne Bay on 
3360kHz, which opens with test music, mainly coun
try and western recordings, around 1845GMT. The 
announcement at 1900GMT indicates they broadcast 
on 3360kHz 1900-2200GMT, and have a new riiid-day 
transmission on 6040kHz. Other frequencies used by 
these NBC stations at 1900GMT include 2410, 2450, 
2468, 3220, 3245, 3290, 3305, 3322, 3335, and 
3385kHz

MEDIUM-WAVE NEWS
JAPAN: The Ryukyu Broadcasting Corporation from 
Okinawa confirms reception of JORR 740kHz with 
a card. The station operates 24 hours a day and has 
the power of 5kW. The program is repeated on 
1150kHz with 500W. Our reception of JORR was at 
1700GMT.
SRI LANKA: According to DX Digest of Calcutta the 
Sri Lanka Broadcasting Corporation has commenced 
testing two new transmitters. The transmitters 
operate on 860 and 970kHz and are located at 
Ampara.
AUSTRALIA: The latest Australian commercial sta
tion, 3MP Mornington Peninsula, is now in operation 

on 1380kHz and was first reported to us by Dick 
Whittington of Melbourne. Chris Martin of Sydney 
reporting in DX Post states that 4AK 1240kHz Okey, 
Qld, no longer operates 24 hours a day. This cutback 
has been made for economic reasons and the 
schedule is now 1900-1400GMT.

LATIN AMERICAN NEWS
ECUADOR: A frequency change for Radio Centinela 
del Sur, Loja has been heard on 4890kHz generally 
with sports broadcasts to closing at 0545GMT. Signals 
have been fair in New Zealand and have also been 
heard in Melbourne by Peter Bunn. Interference was 
noted from Port Moresby on the same frequency. 
The Ecuadorian station was formerly on 4752kHz. 
COLOMBIA: A frequency change has been made by 
La Vos de los Centauros at Villavicencio, which has 
moved from 5962kHz to 6190kHz. The station 
operates 24 hours a day and has been heard around 
0900GMT. Signals from this station have also been 
noted in Adelaide by George Kuznecovs, but recep
tion has been spoilt somewhat by a Russian transmit
ter on the same frequency. In New Zealand signals 
are very good and stronger than the BBC relay station 
on 6195kHz.
GALAPAGOS ISLANDS: Some years ago we heard 
the Galapagos Islands on 6265kHz and our reception 
was the first in the Pacific area. Some years later a 
frequency change was made by the station and over 
the past few weeks this interesting island off the coast 
of Ecuador has been heard by many readers. The sta
tion now uses 4810kHz and has been heard opening 
around 1214GMT with full station announcement at 
1215GMT. The program consists of bright music and 
signals have been observed to past 1300GMT. 
According to a verification received by Robert Yeo 
of Doncaster, Victoria, the verification stated that the 
present schedule is 1215-1430 and 2300-0400GMT. 
Local time in the Galapagos Islands is GMT minus 
six hours.

LISTENING BRIEFS 
AFRICA

LIBERIA: VOA Monrovia is using 3990kHz for the 
breakfast show to Africa and is being heard around 
0500GMT. The power of this frequency is only 8kW 
and the signal is generally better than VOA Munich 
on 3980kHz using the same power. The Liberia trans
mitter is scheduled to operate 0230-0730 and 
1530-2200GMT.
BENIN: The National Radio Station at Cotonou has 
been observed by Melbourne listeners on 7190kHz 
in French from sign-on at 0600GMT to fade-out at 
0730GMT. The stations signs on with a drum interval 
signal, the National Anthem and then an identifica
tion. Benin is the West Africian country which was, 
until a few months ago, known as Dahomey.

ASIA
IRAN: According to the BBC Monitoring Service, 
Radio Iran's external service transmission from 
1730-1800GMT in Russian and 1800-1830GMT in 
Turkish are given on 15435kHz. Broadcasts from 
1830-2030GMT continue to be heard on 11770kHz. 
The program in Pushta to Afghanistan from 
1430-1530GMT is on 9680kHz.
NEPAL: According to John Campbell reporting in 
"Down Under" Dx Circle, Radio Nepal is operating 
on 7105,and 5007kHz and has English at 1420GMT. 
They have been also testing the 5kW transmitter at 
Jawalakhel on 3330kHz in an attempt to find a suit
able 90 metre band frequency.
TAIWAN: The Voice of the Chinese Air Force has 
been noted by Des Foster of Melbourne on 6104kHz. 
The station was heard after radio New Zealand 
closed but suffered jamming at 1135GMT.
JAPAN: Nihon Shortwave Broadcasting Co now has 
an English DX Session on Monday 0900-0915GMT. 
According to Japanese listeners reporting to "Sweden 
Calling DX-ers", the session is carried on 3925, 6055 
and 9595kHz.
AFGHANISTAN: Radio Kabul is reported by Bill 
Huddleston of Auckland, NZ, as operating on 
3285kHz with English news at 1400GMT. Signals in 
his area were poor. "Sweden Calling DX-ers" states 
that 4775kHz is still used at 1400-1430GMT for the 
English service, while 15195kHz has been heard in 
German at 1100GMT. £
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PHONE 51-3845
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EXPO FM/AM/MPX STEREO RECEIVER

Top-quality, low-cost home entertainment. Illuminated dial, brushed aluminium panel walnut 
cabinet
420 x 330 x 100mm high model DX 2400. Specs 12 + 12 W RMS-freq response 
30-25.000 Hz Distortion better than 0 8% Inputs for mag ceramic tape, aux , bass, treble 
loudness controls FM-88-1 08 MHz SEN/2 5 UV only $129.95 p p N S.W $7 50 reg

MUSICOLOUR II

Magical Colour Organ operates in conjuction 
with your home stereo or PA system—simple 
to connect and operate 3 channels. 1.500 
watt max load per channel
Complete kit of parts 
Constructed ready to operate 
P&P

$59.50
$69.50

$2 50
Interstate $3.50

PLAYMASTER 3-45L
LOUDSPEAKER SYSTEM

Features the mighty 8-30 woofer 6J midrange 
and the incomparable Philips AD016/T8 
tweeter This top quality low cost 3 way hifi 
system ts available from stock in either walnut 
or teak veneer and complies with the specs
as per April 75 $84.00 ea

WESTON 5 WATT C-B TRANSCEIVER
Great boat or mobile ng Auto noise limner squelch AGC over 
mod limner Low pass filter for bandwidth SPECS T-mitter Crystal

. locked 5 watts input to RF stage Freq coverage Any 1 1 channels 
in 27 MHz band Receiver crystal locked double superhet 6 5 
MC and 455 Kc 1fs 3" speaker dynamic mic 50 ohm antenna 
20 t sistors 8 diodes 1 2VDC operation Sensitivity 0 5UV10dB 
S' N Size 672” x 27?” x 7%" Wi 4'/. lbs

PRICE $135.50pp NSW $4 50, Interstate $5.50

KENWOOD TRIO OR 666 
COMMUNICATION 

RECEIVER
New improved version Send SAE for full tech 
Sept. Special $245.00 plus freight.

SANYO NI-CAD
Rechargeable Batteries

Type A Penlight $1.85 ea 4 for $6.90.

TypeC $3.20 ea 4 for $ 11 50

Type D $3.65 ea 2 for $6.80

P P NSW $ 1 00 other states $ 1 75

AM/FM STEREO TUNER

$69.95

Illuminated, easy to read dial Nice walnut 
cabinet, 1 1" x 7 x 37z" H 240V 50H2 
power Specs FM freq range 88-108 
MHZ Sen 5 UV for 30dB S/N Sig to 
noise, 55dB Dist 1% AM 525-1650 
KHZ sen 300UV/M Sig to noise 40dB 
Output 200MV Size 290 x 180 x 
100mm H
p p NSW $3.50 Interstate $4.50

BLACK ALUMINIUM 
KNOBS

20 dia x 1 7 mm. Chrome marker 
6 for $2.50 p.p. 75c

7 WATT SPEAKER 
SYSTEM

5500KHZ 
CRYSTAL. FT-243 HOLDER 

$5.50 p.p. 50c

136 VICTORIA RD . MARRICKVILLE. NSW 2204

PLAYMASTER 25 + 25 STEREO AMPLIFIER

Complete kit of top quality parts 
• $89.00, Fully constructed $118.00. 
| P.P N S W $3 50. interstate 

$4 50

Chassis and cover only $ 16.95 p p $3 50 Brushed aluminium front label $7.30 p p $1 20
Printed circuit board $4.95 P & P $ 1 00

GARRARD MODEL 82

$57.00.

A superb 3 speed transcription changer, player 
Auto/manual operation 4 pole magnetically shielded 
syn motor Resiliently mounted Counterbalanced 
Elegant tone arm with slide-in cartridge carrier cali
brated Antiskate. 265mm (10’/z") Aluminium platter 
Cue and pause control Cartridge tilting lever Magnetic 
cartridge diamond stylus Size 375 x 335 x 1 70mm 
(14%" x 1374" x 674") 4 5kg (10 lbs) P& P $2 50 
Interstate $3 50
Also available is the deluxe changer / player SL95B. Has 
all the above features plus the world-famous synch-RP 
LAB motor a tone arm of advanced design A new 
record release mechanism also a heavyweight non mag 
netic platter With magnetic cartridge diamond stylus 
Each model is supplied with comprehensive instruction 
manual Super price $65 00 P & P $2 50 Interstate 
$3 50 Mounting base and perspex dust cover for either 
model $28.50. Send SAE for more detaiib

GARRARD CHANGER/PLAYERS
MODEL—6400 3 speed auto manual 
changer—player 2 spindles. Motor 2 pole 
240V 50Hz 1O’/z" turntable cue and pause, 
tubular section pick up arm, Sonatone cart
ridge, diamond stylus. Great value $28.50.
MODEL—62 3 speed auto or manual opera
tion, 250V 4 pole motor. Magnetic cartridge, 
diamond stylus, main features, 1O’/z". T 
Table. Counterweight. Cue and pause control. 
Stylus force indicator, Bias compensator, Slide 
in cartridge. Carrier Size 13’A" x 11%. 4’/s 
above. 2’4 below board. $39.95

p.p. Reg NSW. $3.60,0, V, S.A. $4.75,T. $5.50. WA $6.75
Pre-cut base $ 14.50. Perspex cover $ 14.00 add p.p.

NEW MODEL MAGNAVOX SPEAKERS
10-40 10" base 15 and 8 ohms $20.95. 625 6" mid range 8 ohms $14.95. XJ3 dome 
tweeter $7.80. Famous 8-30 8 ohms $14.95. Magnavox 3 way cross-over for 10-40, 625 
and 2 XJ3 $19.50. P&P N.S.W $1.40. Interstate $2.20.

KAISE SK-44 
MULTI-TESTER
30.000 OPV DC 8 
ranges D C V 0.6 — 
3KV. 5 ranges ACV.6 
— 1 200. DC current 
30UA, 6, 60, 600 
MAohms. 10K, 1M.
10M. 100M. - 20 
+ 17, 31, 43, 61, 
63dB. Double jewel
led meter.

An ideal extension speaker for the rumpus 
room—attractive enough for the lounge 
room. Frequency response of the 6" twin 
cone 80HM speaker is, 75-1 5000Hz. Teak 
vinyl covered cabinet 1 5" x 10” x 7". Black 
grille cloth. $16.95 ea

RED ROTATING 
DISTRESS BEACON

With mirror scale, D10.E protected. Cir
cuit.$27.50 p.p. $1.50

E-TONE 60 WATTS RMS 
LOUDSPEAKER

30cm (12") 8 and 1 5 ohms VC dia 5 1cm. 
Big 3KG magnet Freq 40-7000 Hz for bass 
guitar Organ. Guitar weight 4 5 Kg, 
$45.00 p p $3.50
Send S A E. for price & data of other models 
incl 38 CM 100W

For car, truck or boat; fits with heavy duty 
suction sap. 12 volt 2 amp $9.95. p.p. NSW 
$1.50 Interstate $2.50

HI Fl CABINET KITS
Do it yourself—big savings. Our kits are extra 
easy to finish. Top, bottom, each side and 
back are factory assembled, baffle is pre-cut 
Veneered pyneboard. Teak or walnut. 
Complete with innerbond and speaker grille 
cloth. 8-30. 3-45L, 3-41L systems $48.00 
pair.
MV-50 system $65.00 pair.

MAGNAVOX WIDE RANGE 
TWIN-CONE SPEAKERS

8-16 OHMS 30-16.000Hz
6WRMK5 12WRMS $9.90
8WRMK5 16WRMS $10.75

10WR MK5 16W RMS $12.65
12WR MK5 16W RMS $14.95

p.p. NSW 95c, Interstate $1.50

LM 377N
2 WATT AUDIO 1-C 

$1.50 P.P. 40c
POTENTIOMETERS

’4” shaft. Brand new 2 Meg C. 250KC. 
250KA. 150KA. 10OKA. 100KC 25KA. 5 
for $ 1.50 p p. 65c
2 megC. Ganged, 2 Meg A. Ganged. 50KA, 
Ganged, 25KC. Ganged.
250KC + 250KA With switch, dual con
centric, 10KC. With SW. dual. 5 for $2.50 
p. p. 75c

FOLDED LINE 
REVERBERATION DEVICE

By O.C. Electronics Inc.
$19.95 p p $1.00

AC ADAPTOR 
BATTERY SAVER

For 6, 7’/z. 9V 300 MA gear powers battery 
operated calculators, portable radios, cas
sette recorders, etc. off 240V AC.

$7.50 p.p. 75c

NEW VALVES
152 «1.15 6EH7 «1.20
1B3 1.65 6EJ7 120
5AS4 1.80 6EM5 1.55
6AL3 1.15 6ES8 1.65
6AU4 1.85 6GV8 1.50
6BL8 1.10 6GW8 1.60
6BM8 1.10 6HS8 2.00
6BO5 1.45 6U8 1.50
6BX6 1.60 6U9 2.00
6CA7 3.60 6V9 2.00
6CG7 1.65 6X9 2.00
6CM5 1.66 6Y9 2.25
6CW5 1.35 12AU7 1.50
6006 2.50 12AX7 1.50
6DX8 1.40 PP 1.00

E.M.I. 5 OSCILLOSCOPE
In rugged metal cabinet, for bench or 1 9" 
rack mounting. Mullard DG-13-2 CRO tube 
plus 11 valves, controls—vert, and hor 
shift, vert, and hor. gain, focus, brightness, 
vert, and hor inputs, operates off 240V 
50HZ. N.B. Requires ext. time base. 
$27.50. Freight extra.

TV CHANNEL GENERATOR
Requires 36 MHZ. If input converts to stan
dard channel frequencies. 240V 50 HZ 
operation. Bench or 19" rack mounting. 
$17.50 Plus freight.

NEW VALVES—TO CLEAR.
76 CENTS EACH

6AJ8, 6AX5. 68X7. 6807. 6AN8A. 6BW7. 
6CO6. 6CM6. 6HG5. 6AD8. 6BH5. 
50EH5. 15A6. 16A6. 21A6.»16CW5. 
12AV7. 652. BITS. 6062. 76C1. 5686. 
5842. 5963. 6386. 6485. 7551. p.p. 
«1.00.

WE REGRET THAT PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE
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BC221
FREQUENCY METERS

Brand new in original packing cases— 
unopened complete with 240 volt power 
supply Charts, etc. $90 each—cartage to 
rail $ 1. Freight payable at nearest attended 
railway station.

NIBBLING TOOL
Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7/ 16inch.

ONLY $9.95
Post $ 1 10

POSTAGE KEY:
PANORAMIC ADAPTOR

A: NSW.
B: Vic, Qld.
C: SA, NT, Tas, New Guinea, 
D: WA.

EMI type PRA-1 455 variable Kc 
Course 440-520 Kc 
Centre Freq 520-440 Kc 
Fine Centre Freq 20-0-20
Filter band with 50, 100, 200 L.F 
200 H F Sweep band width 0-200.

NIFE CELLS
1.2 Volt, fully charged, 4in x 3in x lin 4 
AH.

$1.50 each P&P 60c
BRAND NEW

VALVES $75.00.

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line.

$35.00
(2TELEPHONE SETS)

MUIRHEAD
Decadade oscillator. Type DG 38A 

$100.00

65N7GT 
5U4G 
EF50 
5Y3

95c
95C
75C 

$2.25
75C

IN CARTONS
CV850 
1H6G 
832 
6X4 
VR64

P & P40c

$1.50
75c 

$5.00
*2 25

75c

TRANSCEIVERS 
Ex Army

$1 cartage to rail. Freight payable at 
nearest attended railway station.

TEN CHANNELS 
VHF TRANSCEIVER

HANDY SIGNAL INJECTOR 
Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 
A F , I.F., and R F circuits Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator lamp. Size l’/a" 
Diam 5'' Long Only

$6.50. Post $110

AIRCRAFT CLOCKS
Genuine eight day jewelled movement 
swee^J second hand. Dash mounting. 
$29.50 EA. P. & P $1.10.

No C42 set. 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $65 00

No C45 set. 23 to 38 MHz complete with 
mast, headphones, mic. 24V power 
supply etc $95.00.

TELESCOPES

CONDENSER LENS
1 ’/a" Diam 4'/2" F.L. 75c 2’/j" Diam 2" F.L.
$ 1.50 each Or $2.50 per pair P & P 40c

$1.00 canage to rail, freight payable at 
nearest railway station

TRI956 125-150 MHz 28 volt DC oper
ated AM single crystal locks both TX and RX 
on same channel complete with generator

$33.00

25 x 30 $6.50

P & P A $1 70. B $2 25.
C $2 40 D $2 65

Hartley double beam oscilloscope Type 
13A with probes

Working $150.00

TELESCOPES 
ZOOM FOCUSING

30 x 30 S23.95 - 45 x 40 S36.50

TUNING UNITS
T.U. Series. Contains variable condenser 
suitable for aerial tuning, vernier, etc. 19" 
rack mounting, only $9.50 EA. Post A 
$2.30, B $3.75, C $4.80, D $6.55.

FREQUENCY METERS
AN URM 32 A 120 KHz 10 1000 MHz. 
with 240V power supply, $125
$i 00 cartage to rail, freight payable at 
nearest attended railway station.

ILFORD 17.5 mm 
SPROCKETED

MAGNETIC TAPE
। 1000 ft reels brand new original packing
I $4.00 68. quantity
I available

Post A $1 30. B $2 00. 
C $2 30. D $2 80

No 62 TRANSCEIVER
With headphones, accessories etc

$60
TELEPHONE WIRE

1 mile twin(2 miles) genuine ex-Army 
Don 8 perfect condition $35 per drum 
$1 cartage to rail freight payable at 
destination.

PRISMATIC COMPASSES
Genuine ex-army Mk 3. liquid damped, as 

new $45.00 P & P A $1 70, B $2 25,
C $2 40, D $2.65

MORSE KEY|
81.40
Post 40c I

MORSE KEY BUZZERS 
$4.25 
Post 60c

DYNAMIC
TRANSISTOR CHECKER
Provides a visual indication of signal output 
Tests electrode open circuits, short circuits, 
current gain $14.95 «a.
P & P A$1 70. 8$2 25. C$2 40 D$2 65

MULTIMETER
A compact and handy tester for 
workshop or lab where quick circuit 
checks are required
DC Voltage 5 2.5K (20,000 OHMS per 
volt) AC Voltage 10 1000V (10.000OH 
MS per volt) DC Current 0 50 UA 0 2.5 
MA, 0 250 MA. Resistance 0 6 Megoh 
ms Decibels — 20 to plus 22 DB.
Complete with instructions.

Only $17.25 ea Post $105 
30,000 ohm per volt $23.75 P&P $1.05

ADLER FREQUENCY 
METER 

inOKHz ?0MHz $95
4 DIGIT RELAY COUNTERS
50 volt DC, suit slot car Lap counters, 
etc.

»1 25 each P & P 60c

SPY TELESCOPES
8x17 mag size of a rifle cartridge extends 
to 8". Only $4.75 each, post 60c.

77D x RCA STUDIO RIBBON MICRO
PHONES Variable pattern & response music 
or speech $80 00 ea Post A $3 30
B $4 00 C $4 30 D $4 80

P & P A $ 1 70 B $2 25.
C $2 40 D $2 65 EX-ARMY TWO-WAY 

FM RADIOS

ZOOM 
TELESCOPES

60 magnification with a 
60mm coated objective 

lens with tripod

$75.00
as illustrated

P & P A $ 1 90. B $2 75 
C $3 20. D $3 95

WALKIE TALKIES 
2-WAY RADIO, 

PMG APPROVED
1 watt, 11 transistor S130 OO set of 2.

BINOCULARS
PRISMATIC Coated Lenses. -Brand 
new. Complete with case.
7 x 35 Wide Angle
8 x 40 Wide Angle
7 x 50............................

P & P A $1 80 8 $2 50. C $2 80. 
0 $3 20

SMALL COMPUTER 
PANELS

Sin x 2in containing 2 valves, qty 
resistors, etc.

ONLY 75c. P & P 60c

of

ELECTRONIC FREQUENCY 
COUNTER

Austf-onic type DFC 4 240V 50 cycle 0
100KHZ $150

IMPELLER PUMPS
New gunmetal body, Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self prining Ideal boat bilge 
pump, sullage drains, etc. Approx size

% $23.30
W $31.95

P & P A $1 90. B $2 75. C $3 20 D 
$3 95

RECEIVER No. 210
2-16 M/cs $65
Transmitter No 1 1 suits 210 $35 
24 volt Power supply to suit above *15. 
Or complete station with Headphones. Mic. 
Morse Key, Antenna $110.

SIGNAL GENERATOR
Palec Model SG1 1 50 Kc/sto 30 M/cs 

240 VAC *37.50
$ 1 00 cartage to rail

Freight payable at nearest attended railway 
station

522 Transceivers 100 I50M CS
$35.00

5" CRO TUBE 5 BPI *5.50 each

Post A $1 40. 8 $2 25. C $2 70, 0 
$3 45

10
12
20

x 50

$35.50 
$39.50
$31.50 
$32.50
$33.05 
$37.95

P & P A $ 1 80, B $2 50. C $2 20.
D $3 20

--------SOLENOIBS-----------
Plunger Type 12V 300MA. Sult elactric 
camera control, miniatur* train*, 
radio, etc.

$2.50 P & P 20c
200 MA 24 volt, ’/«in push movement.

$2.50 P& P 20c.

SELSYN
MAGSLIP

MOTORS

MK 1 1

3000 TYPE RELAYS
P.M.G. ZOOOhms — VSOOOhm 

Coils *2.50 each P&P 60c.

P.M.G. TYPE KEY SWITCHES. 
45c ? ¿ P 20c

Cmtel Oscillator and Electronic 
Counter, type 388.

$250
SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit.
P & P A $1 80 8 $2 50 C $2 80 D

RADAR TRANSCEIVER
X BANDWITH KLYSTRON
etc $45.00

1.2 WATTS OUTPUT 
SUPERHET

PRC9 AND 9A 27 to 39 M/HZ 
PRC10AND 10A 38 to 55 M/HZ 

COMPLETE WITH HANDSET 
ANTENNA AND BATTERY

ONLY $25 EA 
P&P A$2, B$4.50, C$4.50, D$6.35

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER
240 volts operated. Complete with Speaker 
and Amplifier.

CINEVOX $150.00
BELL & HOWELL $250.00

SIEMENS $375.00
$1 Cartage to Rail. Freight payable at 
nearest attended Railway Station.

MICROPHONES 
OMNI DIRECTIONAL 

50K OHMS
FREQ. RESPONSE 100-10,000Hz

Sensitivity 56dB complete with 5ft cable. 
Microphone Holder and Stand Base only 
$7.95 ea
P&P A$1.70, B$2.25, C$2.40, D$2.65.

REPERFORATOR
Genuine Siemens Type 33c $65.00

Deitch Bros
70 OXFORD STREET, SYDNEY 2010
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INFORMATION CENTRE

SYNTHESISER: The idea in the May 1976 
"Circuit and Design Ideas" for producing 
chords on a synthesiser is barely within 
my comprehension, and I wouldn't know 
how to start using such an idea in prac
tice. But the idea is of immense interest, 
and a practical unit would surely be 
applicable in a number of keyboards 
areas. Would it be possible to design a 
practical unit as an EA project? I am sure 
the response would make it really 
worthwhile. (R.B.M., Ashburton, Vic.)

• Such a project would take a fair amount 
of development, R.B.M., and may also 
have limited appeal. But we'll certainly 
give the idea some thought.

TRANSISTOR ASSISTED IGNITION: I 
decided to make this system as 
described in your August 1975 issue (File 
No 3/TI/13). I have had no luck in getting 
it to operate and have had qualified per
sons to check the wiring, etc, of the unit 
so I am wondering if you will be able to 
assist me in the matter. All parts are as 
listed. The circuit is so simple maybe the 
transistors are of the wrong type or 
something of that nature. Could you 
advise me the best way to find the 
trouble? (L.S., Greymouth, NZ.)

• Unfortunately, you have supplied no 
information as to the fault symptoms. In 
order to help us help you, we suggest 
you fit the system temporarily to your 
vehicle and take voltage readings around 
the circuit with the points open and then 
closed. Send the voltage readings, along 
with the usual Information Service fee of 
$2 and we should be able to pinpoint the 
fault.

CDI: I installed your CDI system, 
described in the August 1970 issue (File 
No 3/TI/6), on a 6-cylinder Torana and 
have been very pleased with the way it 
has performed. However I have now 
changed to a Suzuki LJ50 (4WD) which 
has a 3-cylinder two-stroke engine. Can 
you tell if it is possible to put the CDI 
on the Suzuki without causing any 
damage? I have written to Ateco-Suzuki 
and they said it would be possible to put 
the CDI on. But I have to be careful 
because Suzukis have a reputation for 
burning holes in the pistons if the wrong 
brand of plug is used. I'm a bit con
cerned that CDI would make the plugs 
burn hotter. Your help would be greatly 
appreciated. (M.V.E., Lithgow, NSW.)
• First we must give a warning that the 
installation of a CDI system on a new 
vehicle may possibly void the warranty. 
Your claim that the Suzuki is critical of 
plugs also gives us some pause and it 
may be better, for your own peace of 
mind, not to install the CDI system. 
However, as a general remark, we cannot 
foresee any particular problems with CDI 
installations on two-stroke engines.

PLAYMASTER TWIN 25: I recently 
purchased a kit for the Playmaster Twin 
25 from Dick Smith Electronics Pty Ltd. 
I was bitterly disappointed in the per
formance when finally assembled and 
after a lot of work, I found the trouble 
to be in the BC319 transistors as substitu
ted by the above firm. All were very low 
gain and not compatible with BC109 tran
sistors. I am writing this letter as it may 
help someone who has come across this 
problem. (W.J., Gilles Plains, SA).

E
D TRIMMER POTENTIOMETERS 
S

SERIE PT
° PT 10

PT 15
PT 10 V

If you are unable to complete an "Elec
tronics Australia project because you 
missed out on your regular issue, we can 
usually provide emergency assistance on 
the following basis
PHOTOSTAT COPIES: $ 2 per project, or $ 2 
per part where a project spreads over multi
ple issues. Requests can be handled more 
speedily if projects are positively identified, 
and If not accompanied by technical 
queries.
METALWORK DYELINES: Available for 
most projects at $2 each, showing dimen
sions, holes, cutouts, etc., but no wiring 
details.
PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited 
contrast: $2. Specify positive or negative. 
We do not sell PC boards
REPLIES BY POST: Limited to advice con
cerning projects published within the past 
2 years. Charge $2. We cannot provide 
lengthy answers, undertake special 
research or discuss design changes

BACK NUMBERS Only as available. Within 
last 6 months, face value 7-1 2 months, add 
5c surcharge; 1 3 months or olddr. add 1 Oc 
surcharge Post and packing for 60c per 
issue extra

OTHER QUERIES: Technical queries out
side the scope of Replies by Post" may be 
submitted without fee, for reply in the 
magazine, at the discretion of the Editor.

COMMERCIAL. SURPLUS EQUIPMENT 
No information can be supplied

COMPONENTS: We do not deal in elec
tronic components Prices, specifications, 
etc . should be sought from advertisers or 
agents

REMITTANCES: Must be negotiable in Aus
tralia and made payable to " Electronics Aus
tralia .

ADDRESS: All requests to the Assistant 
Editor, "Electronics Australia ", Box 163. 
Beaconsfield, 2014.
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Piher Trimpots are available 
Interstate from:—

VICTORIA
Zephyr Products Pty. Ltd. 

PH. 568 2922.
SOUTH AUSTRALIA

Graphic Electronic Industries 
Pty. Ltd. PH. 42 6655

QUEENSLAND
Fred Hoe & Sons Pty. Ltd. 

PH. 277 431 1.
NEWCASTLE

Digitronics, PH. 69 2040.

ELECTRONIC 
DEVELOPMENT 

SALES PTY. LTD. 
27 BUCKLEY ST., 
MARRICKVILLE.

N.S.W. 2204

EDS 51 7007
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ELECTR0CR7
Distributors of Belling Lee, Channel Master, 
range of aerial equipment in Sydney
TELEVISION AERIALS, DIS' 
WHOLESALE, TRADE AND f

ESCRAFT Price

Neosid Balun 75/300 uncased $0.65
O.S.A.B. Outside aerial balun (water proof) 3.81
6.SB 6ft. Balun Fly Lead 3.65
P.S.B. Plug and Terminal Balun 2.53
2.75.T/S 2-way 75 ohm Transformer Splitter 
box 6.74
3.75.T/S 3-way 75 ohm Transformer Splitter 
box 8.41
4.75.T/S 4-way 75 ohm Transformer Splitter 
box 8.94
5.75.T/S 5-way 75ohm Transformer Splitter 
box 12.66
2.3T 2-way 300 ohm Splitter box 4.48
3.3T 2-way 300 ohm Splitter box 5.86
4.3T 2-way 300 ohm Splitter box 7.12
Adjustable Low Band Attenuator 6.31
10" diameter degaussing coil 24.00

TELEVISION AERIALS FOR COLOUR
CHANNELMASTER
9el Colour Crossfire 361 5A $38.34
1 3el Colour Crossfire 3614A 43.91
1 7el Colour Crossfire 3613A 57.45
21 el Colour Crossfire 361 2A 66.64
24el Colour Crossfire 361 7A 70.87
28el Super Crossfire 361 7A 106.79
Super CoIoray the 3111 Ghost Killing

Aerial 36.50
2el Small CoIoray 3110 22.75

HILLS E.F.C. RANGE 75 ohm
E.F.C. 1 $24.17
E.F.C. 2 32.06
E.F.C. 3/24 46.65
E.F.C. 4/24 58.69

UTPTY. LI
Ecraft, Hills, HI.Q, Lab Gear, Kingray

FRIBUTION AMPLIFIEI 
RETAIL SUPPLIED.

HILLS THE NEW TELRAY RANGE—
All Australia V.H.F. Channels & F.M.

6el TL1 $19.52
8el TL2 26 84
9el TL3 32.70
11 el TL4 39.70

HILLS AERIALS
2010 Airways $42.50
CA16 Phased Array 33.16
Extra Gain Lift els for CA16 3.33
8el 215 19.26

AUSTENNA STARFIRE RANGE 
7EL CC7FA $26.39
9EL CC9FA 31.18
13EL CC14FA 57.00
18EL CC19FA 62.17

FM AERIALS
Hills 2EL FM1 $8.17
HILLS 3EL 353 11.16
Hills 3EL FM3 1754
Hl-Q 4EL 17.05
Hl-Q Gutter clip 11.55
Matchmaster G2FM 17.54
Austenna FM3F 19.96

106A Hampden Rd.
■ Ue Artarmon, 2064

Phone411-2989
Matchmaster. Largest Television

RS, EQUIPMENT AND ACCESSORIES

COAXIAL CABLES
Attenuation per 100ft at 200MHz Reel Size Price

Belden 9242 Double screened with 4.0 dB 500 ft $42.28
Belden 9248 Duofoil and Braid Aluminium 3.1 dB 500 ft 58.61
TVM1A Concordia Copper Screened 4.4 dB 100 metre 30.15
Hartland WH89 Copper Braid 3.3 dB 100 metre 36.92
Hartland WH87 Copper Braid 6.0 dB 100 metre 26.65
Hartland WH86 Copper Braid 6.5 dB 100 metre 19.25
300 ohm Feeder Cable 1.8 dB 100 metre 8.80
Open wire line 300 ohm 1.5 dB 100 ft 9.90
Open wire line 300 ohm 1.5 dB 300ft 29 RD

LAB GEAR AMPLIFIERS
VHF Price
Mast head 22 dB 75 ohm $72.43
CM 6014/DA 20dB 60.25
CM 6034/DA 4 outlets 8 dB each 54.90
CM 6036/DA VHF 30dB UHF 

28dB 84.63
Televerta (VHF to UHF 

frequency converter) 67.48

KINGRAY AMPLIFIERS Price
D15/5OOm/V $48.80
D30/500m/V 57 95
D40/600 m/V 7g 39
D12/1500m/V 671O
MH 20 mast Head 300-75 ohm 64.63

TELESCOPIC MASTS

18g steel in $19 30 Stolle Aerial Rotator with Thrust
30ft 10ft sections $30.81 □ * . . .
40ft must be guyed 42.00 bearing for heavier rigs $101.43
50ft ---------------------- 54.42

ALL TYPES OF HARDWARE IN STOCK
Wall Brackets, Chimney Mounts, J Brackets, Guy 
Rings & Guy Wire. Masts from 8ft to 50ft.

WILLIS TRADING CO. PTY. LTD.
PERTH G P 0 Box No X221 7. W A 6001

429 MURRAY ST , 
PERTH. W A 21 7609 21 7600

Drake General 
Coverage Receiver
. 5mHz to 30mHz Battery & Mains

$299.00 Plus P&P.

BARLOW-WADLEY
RECEIVERS

Model XCR-30 Mk II 500kHz to 

31 MHz continuous coverage, 
crystal controlled reception of 

AM/USB/LSB/CW.

$235.00

ALL PRICES PLUS POSTAGE

Electronic Tool Kit 
$19.75

VIDEO
GAME KIT

7 TRANSISTOR RADIO KIT
Silicon transistors, complete with 
instruction book, carrying case 
and earphones.
Special price $5.95.

10 TRANSISTOR RADIO KIT
With RF stage $9.95.

Post & Pack 75c

MULTIMETER 
KIT

Build your own 20K2/V 
meter—complete with PC board 
and full instructions. 1 6 ranges.

$16.95

Tweezers
File
Soldering Iron
Solder
Phillips S/Driver 
2 Screw Drivers 
Long Nose Pliers 
Flat Nose Pliers
Cutters
Vinyl Zip Case

Musicolour Modules

J iooow
Single
Channel

Light Organ
Flashes spotlight, etc, with the 
sound.
$1 1.45 + P/P.

A

\ 3000W
\/ Three Channel

Light Organ 
Module

$27.50 + P/P.

PLAY 
3 GAMES ON 
TV SCREEN 
Unit plugs 
into aerial 
terminal 
Optional 

Sound and 
Scoring Kit 
available 
$39.00
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INFORMATION CENTRE
• BC319 transistors can be substituted 
for BC549, or 109 but, as we noted in the 
June article on the amplifier, there is a 
tendency to "motorboat" when the 
volume control is at zero setting. This is 
due to a very high frequency oscillation 
in T3 and T103, and is cured by fitting a 
ferrite bead, type FX1115, to the base 
leads of T3 and T103. The leads of these 
two transistors should be first sleeved to 
prevent noise being generated when the 
bead touches base and either collector 
or emitter.

It seems likely that the reason for the 
trouble you had with the BC319s was that 
they were inserted with collector and 
emitter leads transposed. In this condi
tion the transistors work but they have 
very low gain. Note: BC319s have a dif
ferent lead-out from most BC549s cur
rently on the market.

PLAYMASTER 142 IC AMPLIFIER: 
Recently I built the Playmaster 142 kit, 
and I was pleased with the operation of 
the amplifier for two weeks. But I 
switched the amplifier on one day to play 
a few records and there was a loud bang 
from inside the cabinet. A general 
inspection inside disclosed that the 10 
ohm resistor connected between the 
input earth and pin 3 of the left channel 
IC had exploded.

I replaced this resistor, and after 
carefully checking for shorts I tried it 
again. Once more, the resistor exploded, 
but after checking the board once more, 
and replacing the resistor, it did not 
explode! Since then a few more explo
sions and a couple of integrated circuits 
later it has me stumped. Would you be 
able to give any ideas as to why this is 
happening, and possibly a remedy? 
Congratulations on a fine magazine. (M. 
H., Holden Hill, S.A.)
• Investigations in our lab on a represen
tative TO ohm tiW resistor have disclosed 
that with 27V applied (the maximum 
likely to occur due to a fault in the printed 
board or power supply wiring) the re
sistor merely catches fire, and does not 
explode. It is our feeling that to explode 
the resistor, it would require a voltage of 
240V, ie, the mains.

This leads us to believe that the cause 
of your trouble is a faulty input device. 
If 240V AC was applied to the earth con
nection of either input, then a large cur
rent would attempt to pass through both 
10 ohm resistors (which are essentially in 
parallel), and through the internal con
nection between pins 3 and 14 of the ICs. 
This would almost certainly result in the 
destruction of one or more of the resis
tors, and might also damage the ICs 
themselves.

We suggest that you check carefully 
that all input devices to the amplifier are 
wired correctly, and in particular that 
there are no inadvertent connections 
between the mains wiring and the input 
earths of the amplifier. Any fault detected 
should be corrected immediately, as it 
may prove dangerous otherwise. As a 
precaution, check the mains wiring of the 
amplifier as well.

DIMMER: Regarding the Varilight 
Dimmer circuit (Projects & Circuits 
Handbook): will the Triac handle a 1kW 
load if the SC141D is well heatsink 
and/or replaced with well heatsink 
SC151D.

If the Musicolour (Projects & Circuits 
Handbook) was supplied with continu
ous tones at (for example) 250Hz for the 
low channel, 1 kHz for the medium chan
nel and 3kHz for the high channel and 
a 15 amp 24OVAC supply was available, 
would it be possible to use the unit as 
a three channel dimmer with a rating of 
1kW/channel?

Do you know where a 1N3716 tunnel 
diode can be obtained? Also can an 
AA119 diode be used to replace an 1N82 
FM detector diode? If not, do you know 
of anyone who stocks an 1N82 diode?

I must congratulate you on a great 
magazine. It is certainly worth more than 
$1.00 charge. (P.F., New Lambton, 
NSW.)
• The Varilight can handle an incandes
cent lamp load of up to 1kW if the heat
sink is at least 50 mm square of 20 gauge 
aluminium. The individual lamps should 
not be rated in excess of 150 watts.

The Musicolour could not be used as 
dimmer in your suggested mode 
because the continuous tones cause a 
"beat" effect which varies the lamp 
brilliance periodically. ®

— 9 Prv Ltd.

This lead acid 
battery can be 
fitted in any 
position...

UPSIDE 
DOWN

ON ITS 
SIDE

• Unspillable
• Completely Sealed 4

• Rechargeable
• Fumeless

Sonnenschein batteries are of 
the lead-acid type, ideal for all 
kinds of portable electronic 
equipment requiring 2, 6 or 12 
volts at .9 to 7 amp hours 
capacity. Send for free 
comprehensive Technical 
Manual.

Sonnenschein
Sonnenschein 
dryfit PC 
BATTERIES 
For the man who has 
a battery problem.

NOTES & ERRATA
MINISPOT 455kHz OSCILLATOR (File 
No. 7/RO/45): The printed board pattern 
designated 72/g/7 in the text and parts 
list should be designated as 70/g/7.
1976 AUTODIM (January 1976, File No. 
2/PC/21): In order to achieve correct 
operation in the automatic modes, it is 
necessary to ensure that the 2500uF elec
trolytic timing capacitor is fully formed. 
To do this, remove the capacitor from 
circuit, and apply its rated DC voltage 
through a 1k resistor for about ten 
minutes. Then reconnect it to the circuit, 
and check for correct operation.
LED LEVEL METER (June 1976, File No.

1/MS/14): It has been brought to our 
attention that the 1 u F tantalum capacitors 
specified at the inputs are unsuitable for 
this role. These three capacitors should 
be replaced by 1uF polyester capacitors. 
For amplifiers rated at up to 200 watts, 
use capacitors with 100V ratings, and use 
400V types for higher powered 
amplifiers.
650MHz PRESCALER (August 1976, File 
No. 7/F/20): In the parts list on page 53, 
and in the circuit diagram on page 54, a 
transformer type PF2115 was specified. 
This number is incorrect and should be 
PF2155.

Available from Wholesalers 
or the Australian Agents

< PtY

VIC.: 493-499 Victoria St., West '■ 
Melbourne 3003. Ph.: 329 9633
N.S.W.: 4-8 Waters Rd., Neutral I
Bay 2089. Ph.: 909 2388
W.A.: 256 Stirling St., Perth 
6000. Ph.: 28 3655
QLD.: L. E. BOUGHEN &CO., 
Corner Milton & Baroona Rds.,
Milton 4064. Ph.: 36 1277
S.A.: Werner Electronic
Industries Pty. Ltd., Unit 25, 
6-8 Gray St., Kilkenny 5009.
Ph.:268 2801.

Telex: Melbourne, 31447. 
Sydney, 21 707. Brisbane, 
41500. Perth, 93244.
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Wì FRO-?
YAESU SYNTHESIZED

Marketplace
for 

Amateurs, 
Novices.

and 
Short-Wave 

Listeners.

TECHNICAL DATA
• Electronic Band Changing.
• 0.5 — 29.9 MHz. Continuous Coverage.
• Uses Wadley Loop (drift cancellation circuit)to 

derive synthesized hetrodyne oscillator signal.
• LSB, USB, AM and CW.
• Frequency Readout better than 10 KHz(readable 

to 5 KHz).
• Stability within 500 Hz during any30 minute 

period after warmup.

• Better than 0.7 juV for 10 dB S + N/NSSBand 
CW.
Better than 2 for 10 dB S + N/N AM.

• Selectivity ± 3 KHz at —6 dB, ± 7 KHz at —50 dB

• Input Impedance, high 0.5 —1.6 MHz.
50-75 Ohm 1.6 —29.9 MHz.

• 234V AC 50-60Hz or 12V DC (externalorinternal 
8 dry cell).

• Size 340 mm x 153 mm x 285 mm.

FRG-7 $259

Above prices include S.T Prices and specifications 
subject to change. _________

60 Shannon St.. Box Hill North
ELECTRONIC Vic . 3129 
SERVICES Ph 89 2213

SPECIAL OFFERS FROM SHEEN 

OF AUSTRALIA'S HOTTEST 

SELLING CALCULATORS 

AND DIGITAL WATCH!

THIS MONTH ONLY

1. 8 Digit 4 Function calculators
$6 99

2. 4 key memory, square root, % 
sign, change 8 digit calculators

$12.99
3. Scientific calculators—20 

scientific functions $19.95
4. Financial calculators—20 

financial functions $25.95
5. Digital watches, all 6 functions 

(hrs., mins., secs., day, date, mth) 
in gold, silver and stainless steel.

Special this month. All $49.95 ea.

All calculators & watches guaranteed 
for 1 2 months.
P&P $2.00.

Send Cheque or Money Order to:

SHEEN ELECTRONICS AUST.,
5 FREIGHT ROAD, 

TU LLAMARI NE, VIC. 3043

FOR SALE
TRANSFORMER BARGAINS. All 240V pri. 12VCT, IA or 

25VCT, ,4A $4.50; 25VCT, 1.2A or 40VCT, 7A $7; 
12VCT, 4.5A or 18V, 3A or 40VCT, 1.4A or 70VCT, 8A 
$10, 18V, 4A or 25VCT, 2.5A or 40VCT, 1 7A or 70VCT, 
1A $10.50; 18V, 6.5A or 25VCT, 5A or 40VCT 3A or 
70VCT, 1.7A $15.50. Special offer 10V, 35A & 38VCT, 
35A $3 50; 30V, 3A & 9VCT, 1A $9.70. Project & audio 

transformers, crossover, R.F., & project coils also. Send 
S.A.E. for catalog. METAL BOXES, galv. steel & cover. 
26gge, 6 x 11 x 10 (cms) $2.30; 22gge, 10 x 20 x 13 
$3.50, 8x15x12 $3.20, 10 x 23 x 17 $4. All prices 
include postage; 10% discount above $20. R.K.O. Elec
tronics, P.O. Box 150, Springvale, Vic. 3171. Phone 
96 2061.___________

PC LAMINATES TO CLEAR-3%" x 24" x 1/16". single
sided phenolic, 1 oz copper. $2.50 for a pack of 5. Please 
add postage Weight 700gm Hobby Hire, 16 Coveney St, 
Bexley. 2207. Tel 50 4361.

RIHA ELECTRIC ORGANS will soon be available again in Aus
tralia. Full range of Classical and Popular models from 
$1750. Dealer franchises available — for particulars write 
to RiHa Distributors, P.O. Box 604, Dubbo, N.S.W. 2830.

BOOMERANG TAPE RECORDING CLUB - Full details 9" 
x 4" S.A.E. P.O. Box 118, Wellington, N.S.W. 2820.

PYE OVERLAND MODEL FM739A BASE STATION. Due to 
closure of interstate branch this equipment is now surplus 
to our needs. $600.00 or best reasonable offer will be 
accepted. Contact Spaceline Homes Pty. Ltd., Melbourne. 
Telephone 561 1611.

FOR HIRE. All Test Instruments, free delivery (Sydney Metro 
Only), free technical advice Design, repair services also 
available. Ring HOBBY HIRE any time, any day on (02) 
50-4361._______________________________________ ____

CONVERSION MANUAL OR CIRCUIT DIAGRAM. RAAF 
REC. ARN6.. R. Lockerbie, Merimbula, N.S.W. 2548.

NEW STUDIO 20 CUSTOM BUILT DISCO MIXERS
X Gov. goods: Byer, Tanberg, Philips. E.M.I. Tape recorders 

Testequip: Oscillators, Meggers, Avos, Scientific 
instruments. Teletypes, Photographic gear, Projectors, Light
ing gear. Send for list. Studio 20 Sales, 367 Bourke St., 
2010 Darlinghurst. Ph 31 3383.

DIGITRONIC WALL CLOCK KIT-type 70IC. calendar. LED 
readout, suit offices and large areas, as advertised in EA 
(July). $47 00 P&P $2.00 Books. Transistor Specification 
Manual (reduced). $4 40 World Cross Reference Hand
book. $9.50. P&P 40c Microphones, Primo EMU 522 
$21.80, DM 1487. PTT table model. $34.00, DM 1515 
P&P $2.00 "S" meters. 200uA $3.50 Transistors. BC 
107. 148. 149. 157, 158 159. BS 9016. 10 for $1.80. 
AC 127 128, 187, 188 68c each. 2N3638, 2N4033, 
2N3O19. 2N3566. 35c ea Diodes, Zener. 4.7V/ 1W 19c 
ea. 1200V/2.5A 10 for $2.90. BA222. 10 for 90c. P&P 
40c. LED readouts. 1 inch $3.90. % inch $1.80. P&P 40c 
Range of VPC chokes also available. ELECTRONIC CON
CERN, Box 733. Darlinghurst, NSW. 2010.

INSTRUMENT 
HIRE

All types of test and measuring 
instruments. Phone or write for

FREE CATALOGUE 
Address: HOBBY HIRE 

16 COVENEY ST 
BEXLEY 2207 
P.O. BOX 177 
BEXLEY 2207

Phone: (02)50 4361
We Deliver 

Anywhere in Australia 
BANKCARD WELCOMED

MEMORIES: 1101,256 BIT RAMS MOS. $3.00; 1103, 1024 
BIT RAM MOS $8 00; 7489, 64 BIT ROM TTL $5 00; 
8223 Programmable ROM $7.00. POSITIVE VOLTAGE 
REGULATORS: 305 up to 40 volts TO-5 $2.00; 340T series 
5V, 6V, 12V, 15V & 24V (specify voltage wanted) TO-220 
$2 25; 376 up to 40 volts mDIP $1.10. NEGATIVE VOL
TAGE FOLLOWER 304 up to -30 volts TO-5 $1.60 
OPERATIONAL AMPLIFIERS; 301 T0-5 or mDIP 60c; 307 
TO-5 or mDIP 90c; 709 TO-5 or mDIP 75c; 741 TO-5 mDIP 
80c;747(dual 741) TO-5 of DIP $2 45; 748 (freq, adj) mDIP 
$1.25; 3900 QUAD DIP 80c. VOLTAGE FOLLOWER; 302 
TO-5 $1.10. VOLTAGE COMPARATOR: 311 mDIP $1.50 
CALCULATOR CHIP: 5005 12 DIG 4 func w/mem $5.95 
DIGITAL CLOCK CHIPS: MM531 1 28 pin BCD 4 digit mux 
$6.95; MM5312 24 pin 1 pps BCD 4 digit mux $7.95; 
MM5314 24 pin 6 digit mux $8.95; MM531 3 28 pin 1pps 
BCD 6 digit mux $6.95; MM5316 40 pin alarm 6 digit 
$9.95. All parts new & guaranteed; Data sheets supplied 
upon request with order.WORLDWIDE ELECTRONICS P.O. 
Box 308, HORNSBY N.S.W. 2077

AUSTRALIAN RADIO DX CLUB — Covering overseas and 
long distance radio reception, including short-wave and 
medium-wave. Monthly bulletin for all members. For full 
details, write enclosing 40c to ARDXC, 3 Kadana St, Oak 
Park, Victoria 3046.

SECONDHAND B/W TV SPARES — Breaking many brands 
— 90° and 110° — picture tubes — yokes — speakers — 
transformers — tuners — chassis, etc. Working sets from 
$20 — use with* video games. Non workers from $5 
complete. 5" cro 5 MHz working $40. Callers only. Phone 
Blacktown N.S.W. 622 0164.

FANTASTIC SUPER BARGAINS FROM MICRONICS: 
COPPER CLAD BOARD—6’/2" x 5" - 4 for $2. 10" x 6" 
- 3 for $2 75. 9" x 12" - 2 for $3 50 ELECTROLYTICS 
— Single Ended, Top Quality, for P C BOARD MOUNT All 
25V - 4 7uf - 7c, 10uf - 7c. 22uf - 9c. 47uf - 14c. 
100uf — 19c. 220uf — 25c. 470uf- 30c. 1000uf-40c 
AUDIO AMP IC HA1 322 (5 5 watts Peak) incl Cct diagram 
- $2 ea or 4 for $7 50 BARGAINS IN SEMICONDUC
TORS - 40250 - $1 45. 2N6107 - $1, 2SA353 
(AF126) - 60c, 2SB367 (AD162) - $1 LINEAR I C s - 
CA3O12 CA3013, CA3018 (Can) - $1 ea STICK REC
TIFIER TV18-2MT - $1 75 or 4 for $6 I C Sockets — 8 
pin — 40c, 1 4 pin — 45c, 16 pin — 50c TRIMPOTS minia
ture (10mm) vertical in range 100, 220. 470, 1k, 2.2k. 
4 7k. 10k. 22k, 47k. 100k, 220k. 470k, 1M - all 20c 
ea CARBON FILM RESISTORS TOP QUALITY. All 5%. ’/a 
watt, E12 values in range from 10,ohm to 1 Meg — All 
3c ea SUPER BARGAIN PACKS These are ideal for the 
Hobbyist, experimenter or serviceman RESISTOR PACK — 
Mostly ’/a watt. 1 watt. 5% and 10% resistors — 100 for 
$1 POLYESTER PACK - All 10% incl 160V. 270V. 400V 
types - 100 for $3 25 ELECTROLYTIC PACK - low and 
high volt Pigtails — 25 for $2 50 CERAMIC PACK — Incl 
low and high volt Ceramic Caps — 50 for $ 1 Money back 
if not satisfied HURRY FOR THESE BARGAINS Post and 
Pack basic is 60c. Add extra for heavy parcels MICRONICS. 
P 0 Box 1 75. RANDWICK. N S W 2031

SERVICE BUSINESS
Long established T.V./Appliance Service 
Operation in prosperous South Queens
land provincial city handy to coast — Fully 
equipped and staffed for all electronic, 
C.T.V., Domestic Frig, and White Goods 
Service — All plant and facilities including 
vehicles and 2-way radio — Premises 
specially built to suit operation are ideally 
situated adjacent to main city shopping 
centre, and available for rent or purchase 
— Turnover round $100,000. Splendid 
opportunity for keen operator seeking to 
enter a buoyant market with attractive liv
ing environment. For further information 
contact —

THE ADVERTISER BOX 123 
c/o Electronics Aust., 57 Regent Street, 

Sydney 2008.
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THE WHAT WHERE WHO HASSLES AND HOW MUCH 
BOOK—is the only comprehensive compendium/buyers 
guide ever produced for the electronics and communications 
hobbyist or small businessman in Australia Over 250 com
panies are listed under 20 categories. A lovingly handmade 
production. ONLY $2.50. + 30c p&p From AMATEUR 
COMMUNICATIONS ADV. PO BOX 57 ROZELLE 2039.

LCD DIGITAL CLOCK—$40 others. Digital Clock from $15. 
Write Hong Kong Electronic Bargain Centre, PO Box K2618, 
Hong Kong, for free catalogue.

WANTED
TRANSFORMER: PF 1448 (Ferguson) or 3209 (Telecom

ponents) preferably unused D.J. Heyes. N S W. 
42 5254.

WIRELESS WORLD-complete set 1967. Jan 68. Feb 68, 
April 69, Nov 70, April 71. Aug 72, Sept 74, June 75, Dec 
75 Please contact Liz Bullock P O Box 96. Campbelltown 
S A 5074 (08) 337 7000

DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in 
sizes from a minimum of 6cm x 1 
col rated at $10 per col cm. 
Other sizes are at card rates.
CLASSIFIED RATES $1.75 per line 
per insertion payable in advance. 
Minimum two lines.
CLOSING DATE is six weeks prior to 
the on-sale date. Issues are on sale 
the first Monday of each month.
ADDRESS all classified orders, 
copy, enquiries, etc. to: The Adver
tising Manager, ELECTRONICS 
Australia, Box 162, Beaconsfield, 
2014.

KNOW
Where you are going?

Choose a career in the field 
of Electronics - the Nation's 
most progressive and fastest 
expanding industry

BROADCASTING

COMMUNICATIONS - marine

APPLIED SERVICING

Classes are conducted at 
67 Lords Road, 
Leichhardt
Day 9.00 a.m. to 4.00 p.m.
Evenings 6.00p.m. to 8.30p.m. 
or by Home Study Courses 
(except practical instruction on 
equipment)

SEND FOR PROSPECTUS
There is no obligation.

NAME..........................................................

ADDRESS.................................................

MARCONI SCHOOL OF WIRELESS
Box 218, P.O. Leichhardt 2040.
A service of
Amalgamated Wireless (Australasia) Ltd.

TECHNICIAN

AUDIO ELECTRONICS

Applications are invited for the above 
position from experienced main
tenance and installation people 
preferred with experience in broad
casting, television, film or related 
industries.

Must be capable of fault diagnosis 
and repair of modern sophisticated 
solid state professional audio equip
ment. A knowledge of digital elec
tronics and associated digital 
analogue conversions would be a dis
tinct advantage.

Applications including telephone 
numbers should be addressed to:—

Chief Engineer — Electronics
FESTIVAL RECORDS PTY. LTD.
P.O. Box 16, Pyrmont NSW 2009

HIGH PRECISION 
at a hobby price
The Emco Compact 8 is an ideal unit for precision mechanics, auto 
electricians, repair and maintenance workshops, technical and scientific 
institutions and for enthusiastic hobbyists.
A high precision machine, robustly constructed with a precision ground 
V-bed, it is capable of most important turning work, external turning, 
facing, inside and outside taper turning, screw cutting etc, to DIN8606 
precision standards.
The main spindle runs in high precision taper roller bearings: Large hand
wheels and adjustable index dials ensure 
accurate setting and ease of reading.
A large range of optional accessories is 
available.

FEA TURES
• Precision Ground V-bed.
• Individual V Guide ways for 

Tailstock and carriage.
• 200mm Swing. 450mm between 

Centres.
• 6 spindle speeds, 100-1700 RPM 

split-second adjustable spindle bore 
20mm.

• Toothed belt drive, for positive 
transmission of power without 
chatter.
Literature available.

Price $850 plus Sales Tax if applicable. Avail, on terms.

ELLIOTT MACHINE TOOLS PTY. LTD.
SYDNEY: 32 Barcoo Street, East Roseville 2069. Phone: 406 4322. MELBOURNE: 12 Kinwall Court, 
Moorabbin 3189. Phone: 95 3029. PERTH: 31 Reynolds Road, Applecross6153. Phone: 64 1860.

Full information available from: ADELAIDE: Phoenix Tool Company, ph.332 6989. BRISBANE: Magnum Machinery Pty. Ltd., ph.44 2978.
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For fine detail work 
—a hands free 
magnifier

Advertising Index
A & R Soanar Group 56

ACE Radio 113

Ampex Australia Pty Ltd IBC

Apollo Hi-Fi Centre 88

Apollo Video Games 18,94

Applied Technology Pty Ltd 40,92

Audio Engineers Pty Ltd 14

Audio Telex Communications Pty Ltd 52

Australian Time Equipment Pty Ltd 100

B.W.D. Electronics Pty Ltd 24

Bail Electronic Services 1 18

Brian Catt Industries 85

The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern
ment departments and major 
industrial organisations. Available 
in 3 different magnifications.
Price $21.00

STC 846

For further information send this coupon today:r-_-----------------
• STOTT TECHNICAL SERVICES mea 9 76 ■
■ (Division of Stott'sJ Technical Correspondence College Pty. Ltd.)
i 159 Flinders Lane, Melbourne, Vic., 3000
। Please send me full information on the 3-0 Magna-Sighter. !
। I understand that no Sales Representative will call.

• Name.......................................................................................■

J Address.........................  '

■.......................................................... Postcode................... ।

Bright Star Crystals Pty Ltd 100

British Merchandising 88,105

CRC Chemicals Australia Pty Ltd 97

Cerna Distributors Pty Ltd 69

Classic Radio 104

Colrose Electronics 54

Convoy International Pty Ltd 1 2

Cunningham R.H. Pty Ltd 71,117

Deitch Bros 1 14

Dick Smith Electronics facing 61

Dick Smith Electronics 78,79

Dynetics Pty Ltd 54,106

E.D. & E. (Sales) Pty Ltd 74

Electrocraft Pty Ltd 116

Electronic Developments Sales Pty Ltd 115

Elliot Machine Tools 1 1 9

THE AUDIO/VISUAL SPECIALISTS

THE VIDEO hl1
HI-FI CENTRE

Full range video equipment—colour and black and 
white • Colour TV and Hi-Fi equipment • Continuous 
demonstrations • Special Prices • Blank Video Tapes 
of Formats • Video Repairs and Modifications.

2nd Floor, Telford Trust Building, 
79-85 Oxford St, Bondi Junction. Ph. 387 2555

SUBSCRIPTION SERVICE
ELECTROniES

y Australia

Subscription Rates
SA 14 00 per year 
within Australia.
5711 7.00 per year 
elsewhere.

Make Sure you receive every copy of the magazine by ordering it from your newsagent or the publisher 
For publisher subscriptions post this coupon, with your remittance, to Electronics Australia Subscription 
Dept.. John Fairfax & Sons Ltd. GPO Box 506. Sydney. 2Ó01 Subscription will start with first available 

issue

Name...............................................................A...............................

Address...........................................................................................

Postcode................................... Enclosed is........................ for years

Ferguson Transformers Pty Ltd 77

Festival Records Pty Ltd 119

General Electronics Services Pty Ltd 99

George Hawthorn Electronics 90

Haco Distributing Agencies OBC

Harman Australia Pty Ltd 8

Hobby Hire 118

Interson Pty Ltd 21

Lafayette Electronics 54

Lanthur Electronics 105

Leroya Industries Pty Ltd 5,87,89,91,93,95

Lucas Industries Australia Ltd 101

MS Components 108

Marconi School of Wireless 119

McGills Newsagency Pty Ltd 107

OBC Imports Pty Ltd 4

Optro Pty Ltd 32

Parameters Pty Ltd 34

Peter Shalley 80

Philips Elcoma 2

Philips Scientific 58

Philips centre spread

RCS Radio Pty Ltd 57

Radio Despatch Service 100

Sansui Electric 6,26

Sanwa Electric Instrument 76

Sheen Electronics Australia 1 18

Sony Kemtron IFC, 1 6

Stanton Pickering 10

Star Delta Co Pty Ltd 73

Stott's Magna Sighter 120

Stott's Technical College 66

Sun Electric Co 28

Tandy International Electronics 46

Tektronix 98

Toshiba-EMI facing 60

Vicom International 1 10

Video Hi-Fi Centre 120

WHK Electronics 102,103

Willis Trading Co Pty Ltd 116

Wireless Institute of Australia 1 11

World Imports 96
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_ Matching Pair 
Performance and Appearance
What comes out of a tuner and amplifier is 
only as good as what goes into them.
And we’ve put a lot into both.
Both specially matched for the finest and most 
authentic music reproduction.
First the ST7200 Tuner allows you to 
enjoy FM/AM Radio that is second to none. 
Pin point accuracy is assured by the 
full sized dial and signal/Tuner meter.

As for our SU7200 amplifier, we list a full 22 
watts RMS per channel, 41 click stop volume 
control, low distortion circuit, loudness 
switch, tape monitor switch, and a power 
bandwidth of 5-100 KHz.
Impressive features?
Any way you want to look at it, you’ll agree 
this matched pair from Technics would be 
hard to beat.

For a National Technics Catalogue please write to: 
National Technics Advisory Service. P.O. Box 49, Kensington, NSW 2033 

(Specifications subject to change without notice.)
National Technics

hi-fi
WT.GD122T
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	Discover ThefbwtHjComponent!

	What is your First component? Is it your receiver? Your turntable? Your speakers? Or is it your phono cartridge?




	TDK SA

	breakthrough

	UNCOMPROMISED



	STEREO & QUAD

	WIDE-RANGE DYNETIC® PHONOGRAPH CARTRIDGE

	Trackability

	Channel Balance Within 2 dB

	STEREO OR FOUR-CHANNEL MATRIX


	3 moves into Cassette Hi Fi from $270

	HIFI NEWS—continued


	Kenwood amplifiers. For people who care about “clean” power.

	Pioneer CS-T5 Loudspeaker has carbon fibre woofer

	HIFI REVIEWS



	Sony TC-204SD stereo cassette deck

	the speaker engineers

	speaker systems

	speaker units

	speaker kits

	New gas improves integrated circuit reliability

	Viewdata pilot trial- business interest grows

	At last—an IC chip for domestic appliances

	Pocket calculator has liquid crystal display

	New satellite will handle 14,400 telephone links

	TAS.:


	Medical electronics symposium for Melbourne

	Microprocessor Schools


	The True Hi-Fi Full-Automatic Direct-I

	The SYMPHONIC MKIV.



	How the US maintains its electrical standards (

	The Measurement Strategy

	Some Definitions

	US Electrical Standards, ctd . . .

	Electrical Standards at NBS

	by LEO SIMPSON


	PARTS LIST

	CHASSIS & HARDWARE

	PCB ASSEMBLY


	NEW RELEASE - ETI 602

	MONOPHONIC

	ORGAN

	Check your car's exhaust emission with this



	Exhaust Gas Analyser

	I ■ ELECTRONICS

	No-hole fibreglass trunk grip aerial

	Stainless steel no-hole trunk mount

	Field strength / SWR meter

	Exhaust Gas Analyser

		

	Build this simple kit project:


	A 3-TRANSISTOR

	SHORT WAVE

	RECEIVER

	by WALTER NEVILLE



	Solid state 3.5MHz novice transmitter
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	FRASER PRODUCTS, 425H PENNANT HILLS RD PENNANT HILLS. PHONE 848 9133 AH. 639 0432.

	COIL WINDING DATA FOR 3.5MHz TRANSMITTER




	Why pay high prices for cermets?

	Soanar-Noble Cermet Trim

	Potentiometers

	3.5MHz novice transmitter


	PHILIPS

	Toshiba admit there is more than one great music system.


	The Professional Touch

	Interstate Branches; 1°®°"

	Feedback from readers and retailers on the



	Playmaster Twin 25 stereo amplifier

	The Signetics 2650

	Simple power supply for microprocessor systems


	877 5311
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	Protect your home from intruders:
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	The flipflop family

	BRYAN CATT INDUSTRIES HAVE BEEN APPOINTED A FRANCHISED DISTRIBUTOR FOR INSTANT COMPONENT SERVICE

	The best sounding $269* pair of speakers you can buy!

	LEHOYA INDUSTRIES?«


	ROADSTAR CAR STEREO

	APOLLO HI Fl

	RS-2050

	RS-2500

	RS-1500

	Auto Reverse





	APOLLO HI-FI CENTRE

	283 Victoria Road, Marrickville.

	The best sounding $425* pair of speakers you can buy!
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	For all the power under the sun

	Maintaining Power Systems in remote areas can be difficult and costly but . . .
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	NEW FREQUENCY FOR TANAFO

	SCHEDULE CHANGES FOR NEW GUINEA

	MEDIUM-WAVE NEWS

	LATIN AMERICAN NEWS

	LISTENING BRIEFS AFRICA

	ASIA

	PHONE 51-3845

	MUSICOLOUR II

	PLAYMASTER 3-45L

	SANYO NI-CAD

	PLAYMASTER 25 + 25 STEREO AMPLIFIER

	GARRARD MODEL 82

	NEW MODEL MAGNAVOX SPEAKERS


	$35.00

	DYNAMIC

	TRANSISTOR CHECKER

		SOLENOIBS	


	70 OXFORD STREET, SYDNEY 2010

	VICTORIA

	SOUTH AUSTRALIA

	QUEENSLAND

	NEWCASTLE


	EDS 51 7007

	WILLIS TRADING CO. PTY. LTD.

	Drake General Coverage Receiver

	BARLOW-WADLEY

	RECEIVERS

	$235.00

	Electronic Tool Kit $19.75


	VIDEO

	GAME KIT

	MULTIMETER KIT

	$16.95

	Musicolour Modules

	INFORMATION CENTRE



	NOTES & ERRATA



	Wì FRO-?

	Marketplace

	TECHNICAL DATA

	THIS MONTH ONLY

	FOR SALE

	INSTRUMENT HIRE

	WANTED

	KNOW



	HIGH PRECISION at a hobby price

	Advertising Index




	_ Matching Pair Performance and Appearance

	Technics




