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The case for cassettes...
Who better than Sony to develop a cassette deck 
that genuinely rivals open reel in performance. 
After all, Sony made its name by leading the way 
in open reel technology. That same brilliant Sony 
engineering now brings you the TC-177SD, a 
superb instrument for cassette fans.
Consider: Wow and flutter less than 0.07%;
Frequency response 20Hz to 20kHz; Signal to 
noise of 55dB (and even better with Dolby on). 
All that and cassette convenience!
Sony did it by combining its proven closed-loop 
dual capstan drive with a number of remarkable 
new cassette deck developments. First, the 
TC-177SD has three heads for separate erase, 
record and replay. This ingenious design avoids 
the compromise between record/playback head 
design and permits A/B monitoring of sources 
and just recorded signals for instant checking.
Second, the TC-177SD is unique in providing Bias/ 
Equalisation switching so that Sony’s fantastic 

new Ferri-Chrome and the normal chrome dioxide 
tapes can be “tuned” for ideal balance in 
recording. Naturally Dolby noise reduction is 
inbuilt. But with a typically Sony difference; four 
Dolby circuits provide such super features as 
Dolby monitoring, there’s a Dolby oscillator for 
optimising the particular tape in use, and for 
Dolby-encoded broadcast FM.
Functions, too, are up to the highest reel standard: 
feather touch control buttons; FM multiplex filter; 
full mixing for microphone and line inputs; peak 
level indicators are LED to complement the 
Limiter and 2 large VU meters; a memory counter 
for auto location of desired part, and there’s an 
auto shut-off.
Everything you’ve wanted for easy, professional­
quality cassette recording is now together in the 
fabulous Sony TC-177SD.
See it and hear it, soon.

Sony TC-177SD 
puts 3 heads together

GAC.S7558
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500-5,000Hz and it’s almost 
flat. How’s that for about $50 worth!

It’s the performance curve of 
Philips new mid range 
speakers. That curve 
is so flat it gives a 
variation of as little 
as ± 1 dB over the 
same frequency 
spread. And even 
beyond those levels the 
drop is gradual on either 

JUST $50 
— give or take 

some small change.
side. And to think

this performance is now 
available for about 

the $50 mark. Not 
bad for a 50 Watt 
dome squawker 
speaker. For 

further information 
please contact

ELCOMA
Electronic Components & Materials, 

Box 50, P.O. Lane Cove, NSW 2066 
or telephone 421261 or 42 0361. 

Branches in all States.

ELCOMA
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Back in June 1974, I commented here on the way in which the November 1973 
decision to implement a sudden cut in tariffs had triggered a partial collapse of the 
local electronic component manufacturing sector. I also reported on a growing spirit 
of defeatism in the equipment manufacturing sector, and suggested that both these 
ill-effects could grow worse unless urgent remedial action was taken.

It has now become sadly clear that this prediction was all too true. As I write 
in early December, the components manufacturing sector is almost completely dead, 
and the technological expertise which had been acquired in many important areas 
has been dissipated-quite possibly to an extent where reorganisation would be 
impracticable.

Not only this, but those firms involved in equipment manufacture have scaled down 
their activities quite markedly, with an estimated total of 30% employee retrenchment. 
Things have now reached the state where even some of the largest firms appear 
to be working with almost "skeleton" staffing and facilities. In fact it has been 
seriously suggested that it would now be impractical to attempt assisting local indus­
try by enforcing offset requirements upon overseas contractors, because the industry 
no longer has the capacity to carry out or even make realistic tenders for offset 
business.

While the Australian electronics industry was undeniably languishing in a rather 
unrealistic hothouse of tariff protection, the effects of dismantling most of the 
hothouse in one fell swoop have surely been drastic-most of the plants have died, 
and the remainder are looking decidedly sick.

I find it reassuring that these broad facts are acknowledged in the Green Paper 
recently released by the Jackson Committee of enquiry into manufacturing industry. 
The paper notes that early attempts to restructure manufacturing industry were hasty 
and improperly planned, and recommends a more thorough and detailed approach 
to planning—coupled with carefully graduated changes in tariffs and other incen­
tives.

It would surely be a great pity if the paper and its recommendations were not 
given the consideration they deserve, merely because it was released in the midst 
of the current political turmoil. I hope that by the time you read this, the question 
of who is to govern Australia will have been settled for a while, and perhaps some 
serious thought can be given to the future of our electronics industry-while there 
is still some industry left to have any future.

—Jamieson Rowe
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THE SOURCE

OF PERFECTION
IN SOUND.. .tracks at one gram (or less) 

in stereo and discrete
Pickering's engineers pursued the idea of a 

totally new departure in cartridge design with 
all the zeal of true crusaders. They had a 

reason . . . there was a demand for a pickup 
to play both stereo and discrete (as well as 

SQ and QS) with total and absolute precision 
at one gram. That they succeeded is a 

remarkable achievement because this cartridge 
successfully tracks all types of records at 
forces even lighter than one gram. It is a 

real first to do it this accurately.

The XUV/4500-Q features Pickering’s 
patented Quadrahedral® stylus assembly. The 

Quadrahedral stylus assembly incorporates 
those features that produce extended 

traceAbility™ for 4-channel as well as stereo. 
This means that it possesses not only superior 

performance in low frequency tracking, but 
also in high frequency tracing ability. When 

combined with the exclusive Quadrahedron™ 
stylus tip, a brand new shape, it can truly be 

called: "the Source of perfection in Sound", 
whether the playback requirement is stereo, 

SQ, QS, or discrete 4-channel.

OCT
CARTRIDGE-

STYLUS

IKC OUTPUT:

iras a typical curve of 
the XUV/4500-Q

CH.BALANCE 

,L. took.

Inga

Shown at left is a printout graph 
from Pickering's testing apparatus. 
The top line is a frequency response 
curve (note that it starts at 1,000 
cycles for the sake of simplicity). It 
depicts the unusually flat frequency 
response throughout the spectrum. 
The bottom line, which also starts at 
1,000 cycles, shows the separation 
characteristics of this new cartridge.

Believe us, you have never seen 
one quite like this because Picker- 
ing's exclusive new design devel­
opment also makes it superior to 
other cartridges in the playback of 
stereo records, as well as discrete.

4B

-80 '

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 763-064.

FREQUENCY IN CYCLES PER SECOND

PICKERING
"for those who can hear the difference"
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"Modulus''—Heathkit's add-on hifi system

Although they have long been active in the field of build-it-yourself hifi 
receivers and amplifiers, Heath/Schlumberger, the originators of 
Heathkit, have something really new for 1976. Linder the trade name 
Modulus", they will be offering a build-it-yourself add-on hifi system 

that promises to out-perform and out-look much of the built-up commer­
cial equipment currently on the market.

by NEVILLE WILLIAMS

tors, 55 diodes and the peripheral com­
ponents, assembled on 14 circuit boards 
and interconnected by 4 wiring har­
nesses. Most of the boards flip up for 
easy access and inspection and a built-in 
test meter aids in tracing errors.

The control centre is intended to be 
used with a power amplifier module and 
here the purchaser can exercise his first 
option. For most purposes, Module 11 will 
be more than adequate, offering a 
minimum of 35W RMS per channel into 
a pair of 8-ohm loudspeakers. Rated dis­
tortion level is 0.1% at full output and 
response is flat to within 0.5dB from 8Hz 
to 45kHz.

If a higher power rating is required, 
Module III offers 60W RMS per channel 
into 8 ohms at the same low rated distor­
tion.

What of quadraphonic? A pair of 
power amplifiers as above will provide 
4 x 30W or 4 x 60W as required.

Modules IV, V and VI are illustrated as 
PCB assemblies and one would assume 
that they are intended to be installed as

The thinking behind the new Heathkit 
"Modulus" is that it is very difficult for 
an enthusiast, at any point in time, to 
decide exactly what equipment he 
should settle for. He may spend money 
for facilities that, in practice, he will never 
use. Alternatively, and more likely, he 
may buy something fairly unpretentious 
because it is so much better than any­
thing he has previously owned; later, he 
may discover that he needs more facili­
ties, greater power or a higher all-round 
standard of performance. The only way 
out may be to repeat the whole 
performance—trading in and buying up, 
until next time!

In offering the Modulus concept, the 
Heath Company makes it possible for the 
enthusiast to start from a couple of basic 
pieces of equipment which may meet his 
listening needs for an indefinite period, 
but, at any time, he can buy and build 
up additional equipment to meet future 
needs.

The central and basic unit for the 
Modulus system—Heath call it Module 
I—is a tuner/control centre, as pictured.

It contains an AM tuner and a high per­
formance FM tuner, with signal and 
tuning meters. There is no dial, as such, 
the selected frequency being displayed 
in digital readout form in figures 1A-inch 
high.

Also in-built is what Heath refer to as 
a 2/4 preamp which can accept low level 
(e.g. phono) signals and amplify them as 
necessary with a claimed dynamic range 
of 94dB, a distortion content of 0.5% at 
full output and noise level 80dB below 
the full output figure. The preamplifier 
has full 4-channel capabilities against 
possible future requirements but, in the 
meantime, it can drive directly either 2- 
channel or 4-channel headphones, as 
well as the external power amplifiers. 
Tape-in and tape-out facilities are

module.

provided on the front panel, with 
illuminated meters to indicate signal 
levels in up to 4 channels.

Control facilities are sufficient to glad­
den the heart of any enthusiast, with a 
row of no less than 21 push-buttons 
dominating the upper section of the 
panel. Apart from normal calibration, 
they all light up, when pushed, to indicate 
that they have been actuated. The push­
buttons control mains power, select the 
desired input, actuate the tuners, select 
the playing mode (mono, stereo, 4- 
channel, etc), select decoding, invoke hi 
and low filters, loudness, Dolby circuitry, 
etc.

Controls include separate volume 
knobs for each of the four possible chan­
nels, separate bass and treble controls for 
front and rear and a provision for relay 
protection for the loudspeaker. With a 
diecast panel, black textured metal 
cover, and simulated wood grain end 
panels, the Modulus control centre is 
indeed an ambitious and attractively 
styled piece of equipment.

All told, it contains 28 ICs, 134 transis­

options inside the Module I control 
centre.

Module IV contains the circuitry 
necessary to accurately decode 
FM/stereo broadcasts which have been 
processed in accordance with the 
Dolby-B system. With such transmis­
sions, it offers a possible reduction in sig- 
nal/noise ratio of up to 10dB.

Module V provides for a CD4 4- 
channel decode facility—the works 
behind the CD4 push-button on the 
front panel. Rated separation is greater 
than 20dB in any direction and total har­
monic distortion less than 1.0%.

The corresponding processing for SQ 
encoded discs is available as module VI, 
with a rated distortion of 0.5% and 
separations of 40dB L-F front, 12dB L-R 
rear, 18dB F-B, 20dB diagonal.

As indicated earlier, the Modulus sys­
tem is being made available in a kit form, 
complete in every detail and accom­
panied by an appropriate instruction 
book. While the He^th Company sees a 
project of this size as most suitable for 
constructors with some previous experi-
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ence, it could nevertheless be tackled by 
a novice prepared to exercise the neces­
sary care in working exactly to instruc­
tions.

Released in America in November, the 
Modulus kit is scheduled for Australian 
release early this year through Messrs 
Warburton Franki, who advertises in 
most issues of this magazine.

AMPLIFIER POWER
Many er... less young ... readers will 

be able to remember the Goodmans 
Axiom and Audiom series of loud­
speakers and the corresponding Whar- 
fedales, which were notable for their 
input/output efficiency, at least as far as 
loudspeakers go. Pump them with 15 or 
20 watts of audio and they really made 
a noise.

Curiously, it was probably Goodmans 
as much as anybody who started the 
industry on the opposite tack with their 
tiny hifi “Maxim" units that would pump 
out very acceptable sound (including 
bass) from a box not much bigger than 
a handful of books. They were acous­
tically inefficient but it was an acceptable 
price to pay for big sound from a very 
small unit.

Initial reaction was that the reduction 
in sensitivity was simply the end result of 
having to use a long travel voice coil in 
a generous air gap; that it could be offset 
by tighter tolerances, the use of a bigger 
magnet, etc.

In fact, it has become evident that 
these mechanical considerations are sim­
ply ingredients in the total system 
design—driver plus enclosure—and are 
subject to quite precise mathematical 
quantification. It turns out that, for 
enclosures of a given size, there is a 
definite trade-off situation: efficiency for 
bandwith. The smaller the size, the hard­
er one has to trade to retain that vital 
response below 50Hz.

It is largely for this basic reason that 
modern hifi loudspeaker systems have 
tended to be less sensitive than their 
earlier counterparts—their designers 
have deliberately sacrificed efficiency to 
achieve smoother and more fundamental 
bass from enclosures of, usually, limited 
size.

The compromise has been accepted 
largely because solid-state amplifiers 
have been able to offer higher orders of 
power output than were previously con­
venient with valves. A figure of 15W RMS, 
once a very respected rating for a valve 
amplifier, is about where solid-state 
amplifier ratings begin!

In fact, it might now be contended that 
designers have tended to become too 
casual about sensitivity and some of the 
systems which have emerged—even 
quite large ones physically—need very 
substantial drive to get them to speak up. 
Not surprisingly it has produced a 
definite reaction, in some quarters, 
towards calling a halt and conserving 
efficiency rather than treating it as the last

Luxman hifi from International Dynamics

While not the Luxman M6000 mentioned in the text, this new Luxman L1000 is not 
exactly a weakling either. Completely self-contained, it provides all normal input 
and taping facilities, plus tone controls with selectable turnover, hi and Io filters, 
speaker system select and a touch actuated mute provision. Power output is 1T0W 
continuous per channel into 8 ohms with an IM distortion of 0.05%.

For those who prefer a receiver, the Luxman R1500 provides AM facilities and a high 
performance FM tuner with switchable de-emphasis. Facilities include separate L-R 
tone controls with switchable turnover, filters, muting, stereo microphone input and 
mixing, loudness, and switching for three sets of loudspeakers. Power output is 75W 
RMS per channel into 8 ohms at a THD of .05%.

The new Luxman 310 tuner provides AM facilities with a high performance FM section 
and inbuilt circuitry for decoding Dolby-B encoded transmissions. Provision is also 
made for a future 4CH facility. The T300 tuner is similar in appearance, providing 
AM and FM facilities, but without the inbuilt Dolby decoder. Further information 
on all these items is available from International Dynamics (Agencies) Pty Ltd, 23 
Elma Rd, North Cheltenham, Vic 3192.
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Hand made sound.
With JBL you know you're not just paying for 

the name. You’re paying for a quality of sound that is

Cabinet tolerances are typically 
held to l/64th of an inch.

Until we developed them just recently, most JBL's 
were out of the normal person's reach. Now you can 
own a pair of JBL's for around $500.

They're still more expensive than ordinary 
speakers, but then they're JBL's aren't they.

JBL's require equipment so specialised 
we had to design and build our own.

If we cut out all the things we do by hand, and 
the checking double checking and rejecting, we could 
probably produce a speaker for about 25% less. But 
then it wouldn't really be a JBL. Our reputation is 
based on an unchanging commitment to quality. We 
make no compromises. Never have, never will. The 
same applies to all the JBL range. Like the JBL Decades.

Near enough is just not good enough.

8 ELECTRONICS Australia, January, 1976



thing to worry about.
Amplifier drive power may be avail­

able but it still has to be paid for in terms 
of more expensive and more bulky 
equipment, and greater power con­
sumption from the mains.

Bearing some resemblance to the 
now-waning automotive power race, 
super-power amplifiers have become 
quite a feature of overseas hifi shows. 
Seemingly no matter how insensitive the 
speakers, nor how loud the sound 
required in the listening room, there is 
going to be an amplifier to drive the 
darned things!

Take the Luxman M6000, for example. 
A power amplifier module, intended to 
be used with separate preamplifier/con­
trol unit, it can deliver something like 300 
watts of continuous power into 8-ohm 
loads, within the frequency range 20Hz 
to 20kHz. If you're worried about distor­
tion, forget it. Harmonic and inter­
modulation distortion are both down 
around the .05% mark and the signal/ 
noise ratio about 100dB referred to the 
300W level.

There are 12 transistors in each of the 
stereo output stages: 6 pairs arranged in 
complementary symmetry, with each 
output transistor separately fused and 
protected. When they are all sitting there 
quietly doing nothing, they pull about 
150V A from the mains. Drive them to full 
output and the consumption shoots up 
to 1.3kVA!

The manufacturers are obviously con­
vinced that enough people will want an 
M6000 to justify the design effort. But, if 
you have such an ambition, don't expect 
to pick one up and carry it away under 
your arm. The M6000 weighs 1151b 
(52kg) and is fitted with castors so that 
it can be moved into its allocated spot 
on the floor!

Another new product from International 
Dynamics (Agencies) Pty Ltd—a magne­
tic phono cartridge manufactured in 
lapan by the Supex Corporation.

BETTER TV SOUND
In general, television viewers have 

been notably uncritical of the sound 
which has issued from their TV sets. The 
picture was the thing. As long as the 
sound was clear and reasonably free 
from extraneous hum and noise, that was 
all they expected-and all they got!

Those persevering souls who were

A NEW RANGE OF GOLDRING STYLI
Under a financial cloud for much of 1 975, Goldring is poised to make 
a strong comeback during the current year, concentrating primarily on 
the lines for which they were originally best known—replacement styli 
and other hifi accessories. The following circular defines the company's 
new thrust:

Twenty-year old Australia-wide audio 
accessories supplier, Goldring, has 
launched it's new range of turnover styli, 
magnetic styli and audio accessories. A 
national promotional campaign over the 
next twelve months will be aimed at 
impressing consumers with the import­
ance of protecting their valuable record 
collections by replacing worn out styli.

Market research has shown that the 
majority of stereo owners are not aware 
of the irrepairable damage caused to 
records by worn needles, and that more 
than 60 percent of people who have 
bought stereo record players in the last 
two years cannot remember replacing 
the stylus.

There are two types of turnover styli— 
sapphire and diamond—the main dif­
ference being that sapphire needles will 
last 50 to 80 hours of playing time, while 
a diamond will last up to 500 hours. Each 
model is available in stereo, mono or 
78rpm versions.

On an average playing time of five to 
ten hours a week, a sapphire should be 
replaced every two months and a 
diamond every five to six months. The 
extra cost of the diamond stylus offers 
better value for money with the added 
advantage of not having to be changed 
so frequently.

Goldring has over 450 different types 
of replacement turnover styli available, 
all of which are Swiss made using jewel 
chips, not paste compounds.

Currently the demand for styli is mov­
ing away from the turnover type used in 
ceramic and crystal cartridges towards 
the magnetic type featured in the 
increasingly popular hi-fi equipment 
being imported from overseas.

Due to the high technical specifica­
tions hi-fi now demands, the stylus has 
become the focal point of reproduction 
quality.

Goldring magnetic styli are available in 
three categories: (1) The conical tip stylus 
is used for normal hi-fi reproduction. (2) 
The eliptical tip styli is designed for 
higher frequency, more accurate 
reproduction and better trackability. (3) 
The shibata or parabolic tip specifically 
engineered for CD4 (or quadraphonic 
discrete) reproduction and allowing a 

sufficiently motivated to connect the TV 
set to a hifi system sometimes got better 
sound. But sometimes they also got bet­
ter TV frame buzz!

Now, at long last, it seems that pres­
sure may be building up in the U.K. and 
Germany for sound quality more in keep­
ing with the excellence of PAL colour pic­
tures. There is talk of fitting TV receivers

very high frequency response in excess 
of 50kHz.

Goldring has just added over 40 new 
types of magnetic replacement styli to its 
existing magnetic range in order to meet 
the requirements of the newer, more 
sophisticated sound equipment coming 
onto the market.

Each Goldring stylus packet will con­
tain complete instructions for removal 
and replacement as well as a peel-off 
sticker which may be attached to the 
equipment to remind customers of their 
stylus replacement number.

A wide range of record and tape 
accessories are also sold by Goldring, 
including record cloths, anti-static fluid 
and needle cleaners.

For further information please contact: 
Mr. Mike Dean (02) 669-6088 or at 26-28 
Ricketty St, Mascot NSW 2020.

with larger loudspeakers and with 
separate bass and treble controls.

And what of the frame buzz which bet­
ter bass response might show up? The 
answer is more attention to IF channel 
design and, if need be, the provision of 
a completely separate sound IF channel, 
presumably not using the intercarrier 
facility. ®
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A new approach to high power output stage design—

THE QUAD
CURRENT DUMPING'
POWER AMPLIFIER

The QUAD 405 current dumping power 
amplifier measures 115 x 340 x 195 mm 
and weighs 9 kg—not by any means mas­
sive when it is considered that it offers 
100W continuous per channel.

A new high-powered, high fidelity QUAD amplifier, soon to make its 
appearance on the Australian market, breaks different—if not all 
new—ground in its design approach. Using a "current dumping" out­
put stage, it seeks to offer the economies of class-B operation, without 
its troublesome disadvantages.

by NEVILLE WILLIAMS

To date, the vast majority of solid-state 
power amplifiers have made use of a 
class-B* output stage, with the output 
transistors drawing a relatively small 
quiescent current. The approach 
minimises demands on the power sup­
ply, minimises temperature rise and 
therefore heatsink demands for the out­
put stage and, generally, offers more out­
put power on program material for a 
given expenditure than other 
approaches.

At the same time, class-B operation has 
its own problems, arising mainly from the 
fact that the task of delivering output 
power has to "transfer" from one output 
transistor to the other for each successive 
half-cycle of signal. The output transis­
tors have to be matched and critically 
biased to ensure a reasonably smooth 
transition from one to the other.

If the transistors are operated too close 
to cut-off, in the interests of low power 
consumption and cooler operation, 
there will be a marked discontinuity in 
the transfer characteristic-leading to 
what is commonly referred to as "cross­
over" distortion. It is a particularly 
serious problem because, with the out­
put transistors passing simultaneously 
through the near-cutoff, low transcon­
ductance zone, feedback loop gain is at 
its lowest and therefore least able to deal 
with a quite high level of intrinsic distor­
tion.

Conversely, if the output stage is 
biased to too high a quiescent current, 
the feedback has to cope with a trans­
conductance overlap condition, while 
the output transistor^ may also nudge up 
towards the thermal runaway condition.

iWe use the term class-B in its usual audio sense 
to indicate that the output devices operate from 
a bias point close to cut-off but giving sufficient 
quiescent current to ensure continuity of output 
in the crossover region.

Designers obviously try to achieve the 
median position but, in practical ampli­
fiers, there is no ideal setting where the 
transfer characteristic is completely free 
from non linearity.

Given matched transistors, carefully 
adjusted bias and effective overall nega­
tive feedback, amplifiers using class-B 
output stages can achieve a very com­
mendable performance level but design­
ers find the foregoing problems irksome, 
particularly in the high performance, high 
power area. More than that, discerning 
enthusiast/customers have distinct 
reservations about the class-B mode, and

The basic configuration of 
the current dumping 
amplifier. A low power, 
high quality amplifier "A" 
feeds power to the load 
through a series resistor, 
taking care of the crossover 
region. Virtually all of the 
load current outside this 
region flows via TR1 and 
TR2. QUAD engineers 
claim that, by regarding the 
feedback circuitry as a 
bridge and by critically 
proportioning values on 
this basis, distortion 
characteristics become 
substantially independent 
of TR1 and TR2.

a recollection of the valve area when 
class-B was scorned for high quality 
applications.

One minority reaction to this situation 
has been for some designers to produce 
amplifiers using bipolar transistors 
operating under class-A conditions. 
Because they draw full current, irrespec­
tive of signal level, these necessitate large 
power supplies, large output transistors, 
large heatsinks and elaborate electronic 
and thermal feedback to prevent thermal 
runaway. Not surprisingly, the appeal of 

such high power class-A solid-state 
amplifiers is limited largely to the well- 
heeled purist market. And in the market, 
curiously enough, such amplifiers are in 
competition with valve amplifiers de 
signed along traditional high fidelity 
lines!

A new and promising way around 
these problems emerged with the 
development of power FET (power field 
effect transistors) as featured in our April 
issue, and identified mainly with Yamaha 
and Sony. Because power FETs tend to 
reduce their current with rising tempera­
ture, they can be used in class-A or 

class-AB conditions, without elaborate 
precautions against thermal runaway. In 
fact, they tend to find their own thermal 
equilibrium and hold promise of designs 
which combine the merits of class-A with 
the convenience of solid-state devices.

However, while Yamaha, Sony and 
others have launched amplifiers using 
power FETs, their broad attraction in 
terms of cost and availability has yet to 
be demonstrated. Certainly, engineers at 
the Acoustical Manufacturing Co Ltd, 
makers of QUAD brand amplifiers, have 
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sought out an alternative answer. Their 
"current dumping" circuit behaves like a 
class-B system, in terms of efficiency and 
economy, while being something else 
again!

The concept was described by P. ). 
Walker and M. P. Albinson in a paper 
presented before the 50th Convention of 
the Audio Engineering Society and, in 
that form, made very heavy reading. If we 
manage merely to communicate the con­
cept here, we will have achieved what we 
set out to do!

BASIC IDEA
In the accompanying diagram "A" 

represents a low power amplifier (e.g., 
1 to 2 watt variety) typically using a 
class-A output stage and designed to 
have the lowest possible intrinsic distor­
tion.

A further design requirement is that the 
amplifier be capable of delivering an out­
put voltage of such an order that, if 
applied across the ultimate load, the 
desired power output would be 
achieved. To pluck a couple of figures 
out of the air, the designer's objective 
might be 100W RMS across 4 ohms. In 
this case, amplifier A must be capable of 
producing an output voltage somewhat 
in excess of 20V RMS or about 60V P-P.

Fairly obviously, the amplifier cannot 
be coupled directly to the load, because 
it could not produce anything like the 
current or power which would be 
assumed by applying 20V RMS to the 
load. It therefore feeds the load through 
a series resistor, at least large enough to 
allow the amplifier to develop the desig­
nated voltage.

Because of the presence of the series 
resistor, amplifier A by itself can only 
deliver a small amount of power into the 
load. Again, to pluck figures out of the 
air, if Rs is 100 ohms, amplifier A might 
be able to deliver about 0.8V RMS to the 
load, representing a power level of just 
over 100mW. Negative feedback derived 
across the load ensures that it is a very 
clean 100mW and that it appears to come 
from a low impedance source, despite 
the series resistor.

To this point, it might seem like a par­
ticularly futile exercise but, of course, 
there is more to come.

Output from amplifier A is taken to the 
bases of two high power transistors, each 
operating as an emitter follower, and 
with collectors fed from a split power 
supply. The transistors have no static for­
ward bias, and therefore draw no current 
and generate no heat under quiescent 
conditions.

However, as soon as the amplifier A 
generates an output signal larger than 
about 0.7V plus and minus, the respec­
tive emitter followers begin to conduct. 
Being emitter followers, and on the 
assumption that they are high-power 
devices working from an adequate sup­
ply, they produce at their emitters (and 
therefore across the load) a voltage 
which is only slightly less than that 
applied to the respective bases.

200W OF
AUDIO
Inside the QUAD 
405 power ampli­
fier with the top 
cover removed. It is 
intended to mate 
with other existing 
units in the QUAD 
range, but provid­
ing as much power 
as most people 
would ever be 
likely to need, even 
with insensitive 
loudspeaker sys­
tems. QUAD claim 
that if the amplifier 
is used under 
optimum condi­
tions the distortion 
level on program 
will not exceed 
0.01%.

In short, as amplifier A applies a large 
voltage swing to the bases, the emitter 
followers transfer that voltage swing to 
the load, drawing the related current 
from the major power supply source. 
Walker and Albinson describe the action 
as "current dumping".

Fairly obviously, at milliwatt levels and 
in the transfer region of larger signals, all 
the power into the load must come from 
the drive amplifier A via Rs. At high levels, 
virtually all the power will come from the 
emitter followers, so that the current 
dumping stage involves its own transfer 
mechanism. However, it operates in a 
way that secures two important advan­
tages.

The first is to obviate problems of 
matching and critical biasing. Because 
the "current dumpers" operate as emit­
ter followers, batch differences in their 
characteristics will be largely swamped. 
Similarly, there is no question of having 
to bias them to a critical low current 
figure related both to transconductance 
and to thermal considerations; they sim­
ply operate from cut-off!

But despite this-and here the second 
point emerges—the feedback loop from 
amplifier A, through Rs, across the load 
and back to input, is always valid. When 
the current dumpers add their contribu­
tion, the feedback carries right on 
through the cycle, in the interests of 
overall linearity. In fact, the Authors point 
out that the circuit applies the "feed for­
ward error" concept: distortion com­
ponents from the current dumpers are 
fed back to the drive amplifier, which 
then feeds an exact out-of-phase com­
ponent to the load via its own direct path, 
Rs.

In short, the new amplifier design 
offers the theoretical economy, and 
simplicity of a class-B amplifier working 
from actual cut-off, while eliminating the 

hazard of excessive crossover distortion 
during the transition period when the 
negative feedback normally drops out.

In their paper, Walker and Albinson 
detail a number of special design con­
siderations as, for example, the rise time 
and frequency response of the basic 
amplifier and the current dumping cir­
cuits. Thus amplifier A must not present 
to the current dumpers any transient 
which they cannot follow, otherwise the 
transient will be clipped or distorted or 
may set up a condition which may have 
an audible effect upon adjacent signals.

ARGUMENTS?
The authors also attach strong sig­

nificance to the configuration of the 
feedback circuitry around the driver and 
current dumping stages. By analysing it 
mathematically as a bridge, they come 
up with the surprising answer that the 
distortion can be independent of the 
characteristics of the current dumpers, 
being essentially that of the high quality 
class-A driver amplifier.

The maths seem to work out as an 
exercise, although it is surprising to find 
that one of the arms of the bridge, in the 
basic diagram at least, is a 10pF capacitor 
—a most unlikely value, having a re­
actance of 300 megohms at 50Hz! How 
it all relates to the final circuit of the 
complete amplifier will doubtless be 
thrashed out in the course of time.

However, possible arguments aside, 
QUAD have a rather powerful one them­
selves in the form of an amplifier which 
can deliver 100 watts per channel over 
the full frequency range at a "maximum 
power" distortion level of 0.1%.

This, then, is the background to 
QUAD'S new high power amplifier, due 
for local release in the new year through 
British Merchandising Pty Ltd (49 York 
Street, Sydney). w
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DOES IT PAY 
TO BUY AN 
AMPLIFIER 
THIS GOOD?

Sony research takes the art of amplification a giant step forward...
First, Sony developed an entirely new, 
highpower transistor, the Vertical FET 
(V-FET). Unlike any conventional bipolar 
transistor or the regular FET used in FM 
tuners, this semi-conductor has all the 
characteristics of the classic triode 
vacuum tube, assuring a high current 
utilization ratio and uniform thermal flow 
for exceptionally stable operation under 
varying conditions.
Second, Sony used its new V-FET 
technology to build an amplifier which 
meets today’s exceptional needs: great 
power delivered with the smooth “open” 
sound, long thought the exclusive attribute 
of vacuum tubes. At the same time all the 
proven benefits of advanced solid state, 
particularly high stability and reliability 
have been retained.
Result: The Sony TA 8650, a truly 
magnificent integrated amplifier which 
gives 80 + 80 watts of musical sound so 
“real” it lives.
The fidelity is unsurpassed with distortion 
levels so low they’re nearly unmeasurable!
Pre-amp: 0.03% THD at rated output; Power 
amplifier: 0.05% or less @ 1kHz, @ 1W; 
0.1% or less, 20Hz-20kHz @ 
rated output.

Frequency response curves for high level 
inputs are ruler flat (+ 0, - 2dB) from 
10Hz to 100kHz. Phono equalization is 
also unusually impressive, corresponding 
to the RIAA curve ± 0.2dB.
Yet these ultra specifications alone can’t 
indicate the unit’s unexcelled performance 
under musical conditions, with transient 
and phase response never attained in 
normal solid state construction.
Now, great power and superb, natural 
fidelity come in a package along with 
literally dozens of application and 
facility features, typical of Sony design 
ingenuity. To list a few: high quality 
professional LED clipping level indicator 
to show overload, complete FET 
protection circuits which prevent circuitry 
or speaker damage, complex 
professional controls designed for utmost 
accuracy and precision, including instant 
20dB muting volume control, and level 
control memory. Tape monitor and 
dubbing facilities are thoroughly 
professional and very comprehensive, as 
are the rear panel connection facilities.
With the arrival of the new Sony TA 8650, 
perfection in an amplifier is close at 
hand. Naturally, that costs a little more.

Research makes the difference
GAC.S.7533
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HIFI REVIEWS

Peerless 20-3 Loudspeaker System
Compared with the diverse range of loudspeaker systems sold on the 
Australian market, there is a relative dearth of loudspeaker systems 
which can be assembled by the do-it-yourself hifi enthusiast. One of 
those few systems is the Peerless 20-3 which is a three-way system 
for use in a sealed cabinet.

As may be inferred from the system 
designation, the volume of the cabinet is 
20 litres. Cabinet dimensions of the sam­
ple systems submitted for review were 
250 x 502 x 250mm (W x H x D). 
Loudspeaker types used in the system 
are the L 825WC woofer, G 50MRC 
midrange and MT 225HC tweeter. Cros­
sover frequencies are 6kHz and 1.5kHz.

Frequency response is quoted from 
40Hz to 20kHz, albeit with no limits, and 
power handling is quoted at 50 watts. An 
additional rating which Peerless call the 
"working power" is quoted at 6 watts.

Both the tweeter and midrange units 
are close backed cone loudspeakers with 
generous Alnico magnets. The woofer 
appeared to have a relatively light mag­
net structure but we cannot state 
whether it was alnico or ceramic because 
it was encased in a metal cover which 
appeared to be secured with an epoxy 
adhesive.

The tweeter is one of the smallest we 
have seen, with an effective cone 
diameter of only 40mm. The midrange 
unit is of more conventional size with an 
effective cone diameter of 90mm. It has 
a viscous treated cone surround to damp 
resonances.

The woofer has a large syntheitc rub­
ber roll surround and a very large spider 
assembly which would enable long voice 
coil excursions. An unusual though neat 
feature is that the woofer is not mounted 
by means of screws or bolts through its 
flange rim, but by simple clamps as can 
be seen in the photograph. This means 
there is less likelihood of cabinet leaks 
via the mounting holes or the inevitable 
breaks in the mounting gasket, if used.

The crossover network is assembled 
on a PC board which accommodates two 
air-cored inductors and four non­
polarised electrolytic capacitors.

the cabinet was well-filled with what 
we gather is an Orlon flock material. It 
appears to have the right effect because 
the main system resonance at around 
60Hz is reasonably well damped.

Nominal impedance of the complete 
system is 8 ohms. We checked this over 
the whole audio range to see that there 
were no undue dips or peaks, and we 
found that the minimum value was 6.7 
ohms. This should cause no problems 
with any amplifier it is likely to be used 
with.

Sine wave testing revealed no major 
faults in the steady state response. There 
are peaks in the treble response at 
around 4kHz and 8kHz and these are due 
to the midrange and tweeter respec­
tively. On music signals these peaks are 
not over obtrusive.

The bass response is well maintained 
down to about 100Hz, below which it 
tapers to 70Hz and then rises again to a 
fairly solid peak at the system resonance 
of 50Hz. Driving the system hard reveals 

little sign of doubling.
On music signals, the Peerless 20-3 

gives a good account of itself. Overall 
sound quality is well balanced and tran­
sient response is good, although with 
some traces of hangover. There is little 
need to apply bass boost. In fact, with 
some records bass cut would produce a 
more natural effect.

Overall efficiency is certainly less than 
many comparable bass reflex systems 
and we would suggest that the minimum 

amplifier power would be about 15 watts 
per channel. The system can comfortably 
handle the output of amplifiers up to 50 
watts per channel provided the bass 
boost control is used with respect.

Summing up, the Peerless 20-3 is a 
pleasant sounding system well worth 
consideration by the do-it-yourself 
enthusiast—especially if they are partial 
to a prominent bass response.

The Peerless 20-3 system is available in 
kit form which comprises loudspeakers, 
crossover network and connecting 
cables but not timber for $124 per pair. 
Hifi dealers presently handling Peerless 
loudspeaker kits are: Brisbane Agencies 
Audio Centre, 72 Wickham St, Fortitude 
Valley, Queensland; Convoy Interna­

tional Pty Ltd, 4 Dowling St, 
Woolloomooloo, NSW and Danish Hi-Fi 
Pty Ltd, of 698 Burke Rd, Camberwell, 
shop 9, Southern Cross Hotel, Mel­
bourne and 308 Walcott St, Mt Lawley, 
WA.

Interested readers can contact the 
above mentioned hifi dealers while trade 
enquiries should be directed to the Aus­
tralian distributors for Peerless loud­
speakers, G.R.D. Group Pty Ltd, 698 
Burke Rd, Camberwell, Victoria 3124. 
(L.D.S.)
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“Bring it back alive?
When you relax to the purest 
sound of your favourite 
music, few things bring it 
back alive like the incredible 
sound of KOSS.
From the deepest toe-curling 
bass notes of a pipe organ, to 
the crisp, brifliant highs of 
'he brass section, you would 

find it hard to match the ex­
citement of a live perfor­
mance as well as KOSS 
Stereophones In particular 
PRO-4AA Because the KOSS 
PRO-4AA features the only 
driver element designed 
specifically for stereophones. 
So when it comes to mixing 

the sound in your head in­
stead of on the walls of your 
living room, you'll hear two 
more octaves than you've 
ever heard before in a 
dynamic stereophone.
Hear it like you've never 
heard it before on KOSS 
Stereophones . . . prices 

from around $30 upwards. 
Ask your Audio Specialist for 
a live demonstration.

»

..
S"«® 'a

IHOSSst
from the people who invented Stereophones.

Choose from any of the following KOSS Stereophones:
K/6: Dynamic Stereophone
PRO/4AA: Dynamic Stereophone
PH ASE/2: Panoramic Source Control
K/7: Dynamic Stereophone
TECHNICIAN/VFR. Variable Frequency Response

HV/1: High Velocity Stereophone 
PRO/5LC: Professional Volume Control 
PHASE 2+2: Quadrafoneand Programmer 
ESP/9B: Electrostatic Stereophone 
ESP/6A: Electrostatic Stereophone

Distributed throughout Australia by:

AUDIO ENGINEERS P/L
342 Kent Street, Sydney, 2000. Phone 29 6731 
Also MELBOURNE, BRISBANE and PERTH.

AE100/FP
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HIFI REVIEWS

Audiosound Motet 750 stereo system
While most hifi components of different brands are compatible with 
each other there are a number of advantages in having all the com­
ponents of the one brand particularly when sold as a package deal. 
Here we review one such package, the Audiosound Motet 750.

One advantage of having all the com­
ponents in a hifi system made by the 
same manufacturer is that there is a 
reasonable chance that they will be well- 
matched to each other. And if the system 
is a package-deal from the manufacturer 
the price is likely to be a considerable 
saving compared with the total if the 
components were purchased separately. 
With this thinking in mind, Audiosound 
have four complete systems and that 
reviewed here is the lowest in price.

Basis of the system is the new 
Audiosound A750D stereo amplifier 
which is a domestic version of an 
amplifier developed for monitoring use 
by the Australian Broadcasting Commis­
sion. Power rating is 20 watts RMS per 
channel into 4 or 8 ohm loads.

The turntable is an automatic single­
play unit made by BSR and modified by 
Audiosound. It has an aluminium platter 
and idler drive. The tone arm is balanced 
by an adjustable counterweight and 
tracking and antiskating forces are 
applied by spring-loaded dials. A dam­
ped cueing device is fitted for manual 
operation. If manual set-down is 
employed the arm returns to stop at the 
end of play and the turntable stops, as 

it does in the automatic mode.
An ADC K5E magnetic cartridge is fit­

ted to the turntable. The cartridge is an 
induced magnet type with a user- 
changeable elliptical stylus. Tracking 
force range is 1% to 2 Vi grams and the 
force recommended by Audiosound is 
between 2 and 21/z grams.

Two Motet 2 loudspeaker systems are 
included. These are compact systems 
measuring 220 x 370 x 200mm (W x D 
x H) with a 25mm dome tweeter and 
70mm cone woofer and a complex cross­
over network. These were reviewed in 
more detail in the June 1975 issue of 
"Electronics Australia".

Rather than extensively test each com­
ponent of the system which would take 
a great deal of time and a lot of space, 
we decided to put the amplifier through 
a few tests and then listen to the whole 
system.

The A750D stereo amplifier is a rela­
tively compact unit measuring 350 x 105 
x 266mm (W x D x H). Comprehensive 
control facilities are provided. To list a 
few: push-button selection of either of 
two pairs of loudspeakers; ambience 
control for a pair of rear loudspeakers in 
a "simulated quadraphonic" system; 

tape-monitor switch. Other features 
include a switched three-pin mains outlet 
on the rear panel; DIN loudspeaker 
sockets; short-circuit protection and 
loudspeaker protection in case of transis­
tor damage.

All the amplifier circuitry is assembled 
on one large PC board. This includes the 
four output transistors which are 60W 
plastic encapsulated Darlington types. 
Each Darlington has a large aluminium 
extruded heatsink which is also mounted 
on the board. The case is ventilated at 
top and bottom to allow heat convec­
tion.

We have only one major complaint 
regarding the presentation of the 
amplifier and this concerns the various 
knobs and their layout on the front panel. 
The differing knobs, pushbuttons, type 
fonts and lack of alignment of the con­
trols all add up to a rather disorganised 
layout which prompted one staff mem­
ber to say that it looked like a "mad­
woman's breakfast". While we agree that 
styling is largely a matter of personal 
preference it does seem as though this 
particular amplifier could be made more 
attractive with a better arrangement of 
knobs and control labelling.

We were able to confirm all the 
amplifier's specifications without any 
trouble and are able to state that the per­
formance is satisfactory except for two 
points. The first concerns the residual 
noise output when used in the phono 
mode. Audiosound quote the signal-to-

Below is the complete Audiosound Motet 750 stereo system which includes the turntable, timber plinth and tinted perspex 
cover all for less than $400.
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Announcing Bang&Olufsen’s 
50th. Anniversary present-to you!

More than $1000worth of 
the world’s most advanced 
stereo sound equipment-for $695.
When a company of Bang & 
Olufsen’s high international repute 
celebrates an anniversary, you can 
be sure the offer they make is not a 
cloaked attempt to clear stocks of 
a superseded model or a disguised 
effort to accelerate sales of a slow 
moving line.
Just the reverse-for instance, the 
B & O 50th Anniversary System 
offered here includes the world’s 
most recent development in loud­
speaker technology-two new B & O 
Uni-Phase speakers. This loud­
speaker system was released in 
Australia in October 1975!
HERE’S WHAT YOU GET IN 
THE BANG & OLUFSEN 50TH 
ANNIVERSARY SYSTEM.
1. The Beomaster 901 Stereo 
Tuner/Amplifier A stereo amplifier 
combined with a stereo FM and 
Medium Wave radio tuner. The 
Beomaster 901 includes AFC

S R KÄ KS ÄnÄ Woolloomooloo.

(Automatic Frequency Control) 
which keeps the radio tuned in to 
the desired FM station.
The stereo amplifier has a 2 x 20 
watts RMS output, which is more 
than sufficient in most homes. 
The exclusive Darlington output 
stage provides for less than 0.5% 
distortion at full power.
There are, of course, inputs for 
turntable and tape recorder, and 
outputs for headphones and two 
pairs of stereo loudspeakers.
2. The Beogram 1203 Record-Player 
A fully automatic stereo record- 
player with high fidelity specifics- 
tions. With its single press-button 
control, nothing could be easier to 
operate. The turntable and pick-up 
arm are mounted on a separate 
floating sub-assembly preventing 
vibrations effecting the tracking 
of the pick-up cartridge.
The special pick-up cartridge- 
the SP14A-has a spherical diamond 

stylus and a tracking pressure of 
under two grams, protecting your 
records from wear. The unit comes 
complete with hinged cover.
3. The Beovox Uni-Phase S.30 
Loudspeakers From Bang & 
Olufsen’s new range of Uni-Phase 
loudspeakers, a pair of S.30’s with 
a power handling capacity of 
30 watts RMS each. The most out­
standing features of the Uni-Phase 
S30’s is that they take up much 
less room than conventional 
pressure chamber loudspeakers of 
a comparable power handling 
capacity. As well, they produce 
sound more accurately than most 
commercial loudspeakers on the 
market to date.

4. The Bang & Olufsen Guarantee 
Your B & O 50th Anniversary 
System is covered by the normal 
one year guarantee for both parts 
and labour.

The Bang & Olufsen 50th 
Anniversary Offer is a 
genuine price reduction made 
possible by Bang & Olufsen 
of Denmark celebrating 
50 years of designing 
and producing the world’s 
most advanced sound 
equipment. As a result, this 
complete system which 
normally retails for $1,015.00 
is offered at $695.00 for a 
period limited to three 
calendar months from 
December 1st, 1975.

BANG&OLUFSEN 
OF DENMARK

with respect for the true sound
►. 3582088 Sydney.

BO/720MM
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HIFI REVIEWS
noise ratio as 62dB with respect to 20 
watts and a 10mV input at 1kHz. We 
were able to achieve a little better than 
this but are of the opinion that it is still 
only a fair result for a modern amplifier. 
A reasonable improvement could be 
gained by reducing the hum.

Under normal listening conditions the 
amplifier is satisfactorily quiet.

The other reservation concerns the 
overload protection system which pro­
tects the output transistors against short 
circuits and excessively low load 
impedances. The system employs two 
transistors to monitor the output stage 
current and if this becomes excessive the 
input signal to the Darlington output 
transistors is removed. Now this is a com­
mendable feature in an amplifier of this 

on and off very rapidly so that the output 
signal is chopped. In fact, depending on 
the load and signal frequency, the resul­
tant output waveform has high frequency 
"bursts" superimposed upon it. This in 
itself is not a problem in the high power 
amplifiers where it is commonly used 
because there is generally a large margin 
between normal use and overload. 
However, with the Audiosound A750D 
amplifier the overload protection comes 
into effect shortly after the onset of clip­
ping of the output signal.

When driving loudspeakers of modest 
efficiency such as the Motets it is rela­
tively easy for the amplifier to be driven 
to clipping when listening at a loud level 
and with bass boost. Provided an 
amplifier is not grossly overdriven the

In essence, the overload protection is 
too sensitive. It should be possible to 
reduce the sensitivity while still providing 
adequate protection. The manufacturer 
has indicated that he will examine these 
criticisms with a view to modification.

When the A750D is teamed with the 
other components in the system it 
matches very well. Overall sound quality 
is clean and there is adequate power for 
all normal listening requirements. 
However we did feel that a worthwhile 
improvement could be gained by substi­
tuting a better magnetic cartridge. The 
ADC K5E seems to lack brightness and 
clarity by comparison with a few other 
popular cartridges we teamed with the 
system.

To sum up, the Audiosound Motet 750 
stereo system should be considered as 
a complete package deal. There is noth­
ing extra to buy. The turntable plinth and 
perspex cover plus all the connecting

All of the circuitry is on the one large PC board which is designed for easy service. Output transistors are plastic Darlingtons.

price range.
The problem concerns the way in 

which the protection circuit operates 
when the amplifier is driving a reactive 
load, such as any loudspeaker. With a 
resistive load the protection transistors 
merely remove enough of the base drive 
to the output transistors to prevent ex­
cessive output current. But with a reac­
tive load the protection transistors switch 

resulting distortion is not obtrusive but 
with the Audiosound A750D the over­
load protection circuit really lets you 
know that clipping has occurred as it 
delivers an ear-piercing screech from the 
loudspeakers. As well as jarring the 
equanimity of the listener, the spurious 
signal would not be healthy for tweeters, 
especially if the overload condition is 
protracted.

cables are included in the basic price 
which is just $398 including sales tax. If 
purchased separately, these components 
would cost considerably more. For 
example, the Audiosound A750D is 
priced at $220 including sales tax.

Further information and a demonstra­
tion can be obtained at the showroom 
of Audiosound Electronic Services, 148 
Pitt Road, Curl Curl, NSW 2096 (L.D.S.) ®
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Sydney's airport tunnel OK for heavy planes
The proposed introduction of wide­

bodied jets posed a considerable 
problem for the Department of 
Transport: could the roadway tunnel 
under Sydney airport withstand the extra 
heavy loading?

The 380-metre long tunnel was built in 
the early 60s so that Sydney airport's run­
way could be extended into Botany Bay 
yet still retain a major six-lane traffic 
artery linking the city's eastern and 
southern suburbs.

The box-type construction of the tun­
nel is very sturdy indeed, having been 
designed to accommodate the loadings 
imposed by the largest aircraft envisaged 
at that time. However, recent proposals 
for wide-bodied aircraft have outstrip­
ped those original estimates.

There was only one way to find out 
how strong the tunnel really was— 
measure it.

Research officers from the Depart­
ment of Housing and Construction and 
the CSIRO Division of Building Research 
set out to measure the deflections of the 
tunnel in response to the loading of a 
fully fuelled Qantas 747, the only feasible 

method of obtaining realistic loadings, 
both statically and dynamically.

In the static test, the 747 aircraft was 
precisely positioned at various locations 
above the tunnel while the response 
from a number of deflection and strain 
transducers was measured. With the aid 
of a computer, this data was incorpora­
ted into a mathematical model which 
enabled the tunnel's response to much 
larger loadings to be predicted confi­
dently.

The tunnel was found to be clearly 
capable of withstanding larger static 
loads. But what of the dynamic forces?

To answer this, the forces exerted by 
a moving aircraft, measured by strain 
gauges on the aircraft's undercarriage, 
needed to be synchronized with 
measurements of the transient response 
of the tunnel. Radio signals between the 
tunnel and the aircraft enabled all the 
magnetic tape and paper chart records 
to be co-ordinated. In addition, the 
instant when the aircraft passed over the 
precise centre of the tunnel was 
indicated on the records by the aircraft's 
interception of a light beam.

Eight powered runs, at speeds from 20 

to 120 knots, were carried out over the 
tunnel—the maximum possible because 
of the cooling requirements of the 
plane's brakes—in the two hours that the 
tunnel and runway could be made avail­
able because of air and road traffic res­
trictions, including the 11pm jet curfew. 
It was also possible to have the aircraft 
towed at speeds up to five knots for a 
further four runs.

In a somewhat surprising result, it was 
found that, at all speeds, the tunnel's 
response to a moving plane was less than 
that to a stationary one. This is thought 
to be because the impacts generated by 
a moving plane are offset by its aero­
dynamic uplift at speed and by the in­
creased effective stiffness of the tarmac 
under transient load.

So the way is clear for still larger jets 
to cross the tunnel before expensive 
modifications need be considered. The 
tunnel tests, through detailed measure­
ment of actual runway forces, have also 
provided comprehensive information for 
the future design of runway pavements 
as well as data by which the tunnel could 
be strengthened if necessary in the more 
distant future.

Advanced UK tokamak nears completion
Shown in the accompanying pho­

tograph is the DITE tokamak apparatus, 
now in the final stages of construction at 
Culham laboratory in the UK. The 
apparatus will be used for studies into the 
heating and confinement of high tem­
perature plasmas as part of the nuclear 
fusion research program at Culham.

Two methods will be used for heating 
the plasma confined in the toroidal 
vacuum chamber—first by passing a large 
current (200,000 amps) through the 
plasma, and secondly by the injection of 
energetic neutral atoms.

The current, induced in the plasma by 
transformer action, will also be used to 
provide one of the confining magnetic 
fields. The second field will be provided 
by a set of liquid nitrogen-cooled coils 
encircling the torus.

In addition to the plasma heating and 
confinement studies, the apparatus will 
also be used to study the extraction of 
impurity atoms from the plasma by 
means of a magnetic diverter.
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British Post Office 
unveils Viewdata

A radically new telephone service, in 
which a wide range of information can 
be called up over the telephone and 
displayed quickly on an ordinary 
television set, is being planned by the 
British Post Office.

Known as Viewdata, the service would 
be completely automatic, providing 
information at the touch of a button. It 
could be available in three or four years' 
time if trials, due to start next year, are 
successful.

With Viewdata, information on a wide 
range of subjects—for example, news, 
entertainment, holidays and job adver­
tisements would be stored in a computer 
databank connected to the public 
telephone network. By having their 
telephone linked to their TV sets—suit­
ably modified—users would have access 
to this information.

To get Viewdata information, users 
would first switch on the TV set and then 
call up the service over the phone by 
pressing a button on a hand-held control 
unit. They would not even have to lift the 
telephone receiver. Then, at another 
touch of the button the Viewdata open­
ing display—an index listing the subjects 
on which information is available—would 
appear on the TV screen. Users would 
select the information they wanted by 
pressing further buttons.

Doing business 
with China—a guide

A new 276-page report on the rapidly 
expanding electronics industry and 
market in the People's Republic of China 
has been announced by Fred Glynn/ 
Marketing Research, USA.

Entitled "China's Electronics Industry 
and Market," the new report brings 
together virtually every major reference 
that would be of use to the electronics 
marketer doing business (or considering 
doing business) with the People's 
Republic of China. The report contains a 
forecast of the market potential for 116 
types of electronic components and 129 
types of equipment.

Business practices, trading organiza­
tions, legal considerations and other 
information on doing business with 
China are covered in detail. Also 
included is a section covering China's 
capability in virtually every phase of 
production of electronic products— 
telecommunications, computers, consu- 
mer electronics, radio and TV 
broadcasting systems, military elec­
tronics, microwave equipment, test and 
measuring equipment, semiconductors, 
tubes, etc.

Priced at SUS75 per copy, the report 
is available from Fred Glynn/Marketing 
Research, 2200 Sacramento Street, Suite 
1206, San Francisco, California 94115, 
USA.

Experimental wind turbine delivers 100kW
NASA and the US Energy Research and 

Development Administration (ERDA) 
have officially opened a 100kW experi­
mental wind turbine at a site in Sandusky, 
Ohio. The new generator was designed 
and built for ERDA by NASA.

The wind turbine will be used primarily 
for experimental purposes, the main 
objective being to determine the 
economic characteristics of wind energy 
systems for the future generation of com­
mercial electric power. Performance 
data obtained from the prototype will be 
used to develop larger, more advanced 
systems.

The Sandusky wind generator is the 
largest of its type now in operation, and 
the second largest ever built. Its con­
struction marks a renewal of interest in 
wind energy conversion in the US, an 
interest that has lain dormant since the 
construction and intermittent operation 
of a 1,250kW machine between 1941 and 
1945 at a site near Rutland, Vermont.

Full speed ahead—without RF interference!
Christmas has come and gone and 

there are no doubt numerous toy engines 
using HO and N gauges now running at 
full speed. Although they are driven by 
low voltages, the RF interference caused 
by the motor and the current collector 
may reach significant values.

TV and radio reception can be kept 
free of interference by fitting RFI 
suppression components to the engine 
and to the stationary transformer. These 
components include a range of ceramic 
capacitors and VHF chokes, such as 
made by Siemens Industries Ltd, 544 
Church St, Richmond, Vic 3121.

Readers are referred to our article en­
titled "Suppressing RF Interference 
from Model Railways", which appeared 
in the June 1975 issue of "Electronics 
Australia".

Electrical power transmitted via microwaves
Engineers at NASA's Jet Propulsion 

Laboratory at Goldstone in the California 
desert are making by far the most power­
ful wireless transmissions of electric 
power ever undertaken.

Broadcasting a 2.388GHz microwave 
beam, the engineers have succeeded in 
tapping more than 30kW of direct cur­
rent power from a receiver array of 17 
flat panels mounted on a hilltop tower 
a mile away. At this distance the cone of 
the beam is about 85ft across and all but 
12 percent of the beam power "blows by 
the side", according to JPL engineer R. 
M. Dickinson.

The transmitting apparatus consists of 
a 450kW klystron feeding an 85ft bowl­
shaped antenna called Venus. Maximum 
power transmission from the little 
publicised experiments was achieved on

June 5 last, and other tests have been suc­
cessfully conducted since then.

Already, the results have given an air 
of practicality to an almost science fiction 
concept now being studied with increas­
ing seriousness by some energy experts. 
This concept involves the placement of 
a giant solar energy collector in space. 
The collector would consist of an array 
of either mirrors or solar cells, and would 
be stationed above the equator.

From this vantage point, the solar sta­
tion would beam down power to vast 
receiver arrays on the ground. However, 
even proponents of the scheme put it 
some decades into the future. Not only 
has the necessary transportation system 
yet to be developed, but many years of 
research are required to determine the 
potential biological hazards.
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Infra-red fingerprint 
foils credit card cheats

There are now more than 500 million 
credit cards in use in the United States, 
and loss from fraud is said to exceed $300 
million a year. In view of this the 
implementation of electronic fund trans­
fer systems (EFTS) has become a major 
concern of both card and EFTS terminal 
makers. Addressograph Corporation 
believes it has come up with a virtually 
foolproof security system.

The Cleveland-based company's anti­
fraud system uses randomly spaced and 
sized reflectors embedded beneath a 
magnetic stripe. When interrogated by 
an infra-red sensor, these reflectors and 
their position relative to the magnetically 
encoded data create a "fingerprint" that 
is unique to each individual card. This 
"fingerprint" is known only to the card 
issuer's central computer.

The infra-red sensing head is capable 
of detecting the reflector positions be­
tween flux reversals to an accuracy of 
0.001 inch. In practice this means that 
even if someone could identify the posi­
tions of the reflectors it would be 
extremely difficult to correctly align 
several reflector positions to discrete 
pairs of flux reversals.

In addition, although there are six to 
eight reflectors on each card, only two 
or three randomly selected reflectors are 
used to transmit data to the computer, 
together with a key character identifying 
the reflectors selected.

Radio trades course 
for country apprentices

The Newcastle Technical College has 
advised that their block release course 
for the radio trades is to continue in 1976. 
The course, which commenced opera­
tion in 1975, is primarily intended for 
country apprentices and trainees who 
are unable to attend formal lectures.

The format of the course is three con­
secutive days attendance at the New­
castle Technical College every third 
week for a total of twelve visits per year. 
This pattern is repeated for stages 1, 2 
and 3 over a three year period. New­
castle students may also attend should 
this format be preferred.

Total cost of the course is $2.00 Student 
Union fee plus approximately $20 per 
year for text books. There are no college 
fees. For bona fide apprentices and 
trainees, a return rail warrant for each 
visit and an allowance of $3.50 per day 
is provided through the Department of 
Labour and Industry.

Intending students should advise the 
College of their desired enrolment no 
later than 6th February, 1976. All 
enquiries and enrolment applications 
should be addressed to Mr J. Horsnell, 
School of Applied Electricity, Electronics 
Division, Newcastle Technical College, 
Maitland Rd., Tighes Hill, NSW 2297.

New antenna will improve weather forecasts
Scheduled to go into service in 

mid-1977, this new 15-metre antenna will 
help improve the accuracy of weather 
forecasts for the European region. The 
new antenna will partner the European 
Space Agency's weather satellite 
"Meteosat" which, when placed in geo­
stationary orbit 36,000km over the equa­
tor, will take photographs of the area 
bounded by Northern Europe, the Atlan­
tic and the Indian Ocean every 30 
minutes.

Photographs taken by the satellite will 
be transmitted to the main ground 
station at Michelstadt, 50km south of 
Frankfurt in West Germany. A computer 
linked to the ground station will then 
compare successive photographs to 
ascertain such factors as wind direction 
and velocity, which are important for 
large-area weather forecasting.

Main contractor for the ground station 
is Siemens AC which is currently erecting 
the antenna, shown here with the reflec-

First Intelsat IV-A satellite now in orbit
The first in the series of Intelsat IV-A 

commercial communication satellites 
that will improve worldwide telecom­
munications has been successfully 
launched from Cape Canaveral.

The satellite will be used to meet the 
demand of telephone, data and 
television transmissions to and from the 
United States, Europe and West Africa. 
It has been placed over the Atlantic into 
synchronous earth orbit 22,300 miles 
above the Equator.

British Aircraft Corporation Electronic 
& Space Systems Group at Bristol, under 
contract to Hughes Aircraft Company of 
the United States, manufactured major

Major breakthrough in colour film processing
A major advance in the processing of 

colour photographs has been made by 
Anthony Pippard, seen here in the 
darkroom where the system was 
developed for the British firm of Photo 
Technology.

The new system, called Photocolor II, 
drastically reduces the time and the num­
ber of chemicals needed to produce 
both colour negatives and colour prints.

Films go through the development-fix 
cycle and are ready to dry in 6'/4 minutes,- 
dry prints can be produced in seven 
minutes. The two chemicals used for film 
processing are retained for the print 
processing. Temperature control 
demanded of the former colour process 
no more than a one percent variation; 
Photocolor II allows up to six degrees C.

Readers may direct their enquiries to 
Photo Technology Ltd, Cranbourne 
Estate, Cranbourne Road, Potters Bar, 
Herts, England.

tor being mounted into position. 
Siemens is also developing the on-board 
communications for the satellite.

sections of the Intelsat IV-A, including 
the spun structure, booster adapter, 
despun components, cable harness and 
solar arrays. Work is well advanced in the 
manufacture of identical subsystems for 
the remaining five Intelsat IV-A satellites.

Intelsat IV-A is larger and more power­
ful and has about two thirds more 
communications capacity than its 
predecessor Intelsat IV—seven of which 
are in worldwide service. The new 
satellite will have an average assigned 
use of 6,000 circuits or 20 colour 
television channels, or various combina­
tions of telecommunication including 
telex, facsimile, telegraph and data.
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Sound pressure response curve for system 20-3.
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Curve A: Axial pressure response frequency characteristic measured as per DIN 45500.
Curve B: Corresponding curve measured 30* from axis (normal listening direction by stereo).
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Danish HI FI Southern Cross Plaza 638930 and Burke Road, Camberwell 824839 Melbourne. Convoy Technocentre Woolloomooloo 3582088 Sydney.
Danish HI FI Mount Lawlev 710100 Perth. Brisbane Agencies Audio Centre Fortitude Valley 219944 Brisbane.
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Wave power: energy 
for Britain's future
Faced with a dwindling supply of fossil fuels, the world's industrialised 
nations are now exploring alternative energy concepts. At the forefront 
of the various alternatives are the so-called natural energy resources 
which are, as yet, virtually untapped. In Britain, the concept of genera­
ting electricity from sea waves is receiving serious attention, as this 
article reports.

Natural energy systems are very much 
in vogue these days, as it is now generally 
accepted that oil and gas reserves will 
begin to run out in the foreseeable 
future. There are alternatives available, 
including nuclear power and coal, but 
wouldn't it be much better if we could 
develop energy systems that do not 
depend upon energy reserves?

Wave power is one system that fits into 
this category, along with solar power and 
wind power. These energy supplies will 
be continuously renewed for as long as 
the sun shines.

Britain has shown more interest in 
wave power than in other "natural" 
energy systems and for a very good 
reason—she has a long coastline that is 
continuously battered by waves. Among 
the advantages of wave power are the 
enormous amount of energy freely 
available, and the fact that power output 
would be at a peak during winter when 
the weather is roughest. This is the 

reverse of the oft-mooted solar power 
schemes, which are not considered fea­
sible for northern latitudes.

The earliest indication that there was 
any official support for wave energy in 
Britain came in a report prepared in 1974 
by the Central Policy Review Staff—the 
government's "think tank"—which said 
that wave power "has some favourable 
features in the United Kingdom context. 
The usable coastline amounts to some 
900 miles (1500km) and the energy 
theoretically available from its exploita­
tion on a reasonable economic basis 
would sustain a capacity of up to 
30,000MW." This is about half the coun­
try's installed generation capacity.

The British Government has given sup­
port to the idea. To begin with, it com­
missioned a study of the subject from the 
National Engineering Laboratory (NEL). 
The NEL report has since been submitted 
to the government, although it has not 
yet been published.

by MICHAEL KENWOOD
Technology Editor, New Scientist", London.

The second government move was to 
set aside £110,000 for research on wave 
power. This money was awarded to Dr. 
Stephen Salter of Edinburgh University's 
Department of Mechanical Engineering 
to continue investigations into a system 
he has devised for converting sea waves' 
into electricity.

In another project, a team of engineers 
is working on a different approach. This 
team, Wavepower Ltd, has as one of its 
leading lights Sir Christopher Cockerell, 
who invented the hovercraft.

When Salter first looked into wave 
power he came to the conclusion that the 
old idea of designing something that 
would extract energy from the waves by 
bobbing up and down was not the best 
one. Waves may look impressive as they 
rise and fall but most of the energy is in 
the to and fro motion of the water. 
Salter's first move was to design a vane 
that could rotate with the motion of the 
waves.
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Basically simple in concept, Salter's 
method would involve the stationing, at 
suitable offshore locations, of large 
concrete breakwaters fitted with these 
moveable vanes. Calculations have 
shown that a structure the size of a super­
tanker, submerged to a depth of 10 to 
20 metres and with vanes protruding a 
metre above the surface, could generate 
5 megawatts of electricity throughout the 
year.

Wavepower suggests that its system 
might produce useful energy in a similar 
way, but the engineers working on this 
project believe their technique would 
require less development and could be 
brought into operation more quickly.

Wavepower's concept is extremely 
simple. The energy collector would be a 
string of floats hinged together in a line. 
The floats would take energy from the 
waves as they travelled along the line of 
floats. There would be hinges between 
adjacent floats, and pumps on these 
hinges would absorb power from the 
relative motion of the floats.

Malcolm Woolley and Jim Platts, two 
engineers working with Wavepower, say 
that their aim is "to develop a wave­
power device that, within the bounds of 
current technology, is simple, cheap, 
made up of relatively small mass 
produced units, can be installed in sec­
tions and can be easily maintained a sec­
tion at a time."

Wavepower has carried out some 
small model tests in tanks at the British 
Hovercraft Corporation. These showed 
that the hinged float system could be as 
efficient at taking energy from waves as 
Salter's rotating vane. However, 
efficiency is less important than the cost 
of the equipment when you don't have 
to pay for the fuel.

An important factor in the Wavepower

Dr Stephen Salter with his test tank at the Department of Mechanical Engineering, 
Edinburgh University, Scotland. Dr Salter has been awarded £.110,000 by the British 
Government to continue investigations into sea wave energy conversion.

British scientists study alternative energy sources
Machine tools driven by centralised 

hydraulic power instead of individual 
electric motors, geothermal power 
stations, solar power and wind 
power—these are some of the ideas 
being examined by a new British think 
tank called the Energy Technology 
Support Unit. Set up by Britains 
Department of Energy, the unit is 
located at Harwell in southern 
England.

The team is cautiously enthusiastic 
about the possibility of developing 
geothermal power in Britain, par­
ticularly in Cornwell in the south-west. 
Rising oil prices have dramatically 
altered the economic picture for the 
expensive drilling required, while the 
granite outcrops in Cornwell bring 
"hot rocks" relatively close to the sur­
face.

system is the length of the floats. These 
have to be short enough to rotate in rela­
tion to one another as the waves travel 
along the line of floats. If they are too 
long then waves will travel from one float 
to the next without creating any rotation 
between the two.

Woolley and Platts say that a float 
should be about a quarter the length of 
the waves it operates in. Clearly waves 
aren't always the same length; but if a 
float is short enough to extract energy 
from the shortest useful waves it will also 
be able to take some energy from longer 
waves.

In fact, while a big wave carries more 
energy than a small wave there are more 
small waves than big waves. So while an 
optimised float might miss some of the 
energy in big waves it will operate more

Solar energy for water heating is 
considered a potential economic 
proposition, for south-west Britain at 
least. Installation costs will, however, 
need to be reduced considerably.

Wind power is considered a much 
less attractive proposition than wave 
power. The problem here, of course, 
is what to do when there is no wind, 
since long term storage of electricity 
is not feasible.

According to the experts there will 
be big problems in the rapid expan­
sion of nuclear fission, the world's oil 
resources cannot last forever, and the 
dream of unlimited power by means 
of nuclear fusion will not begin to be 
realised until well into next century. 
There will thus be a growing need for 
alternative energy sources towards 
the end of the century.

efficiently in the more frequent small 
waves.

Wavepower's engineers have calcula­
ted that a wave-power float system 
operating in the Atlantic should have 
floats about ten metres long and the 
floats might be between 20 and 40 metres 
wide.

Clearly it could take a lot of work to 
translate small models into large 
engineered systems, but Wavepower 
believes its ideas can be put into opera­
tion with very little development. Accord­
ing to Woolley and Platts: "All the parts 
of such a device, even on a full ocean 
scale, are well within current technology 
and we believe that a system of floats 
could be developed relatively quickly. 
All the components can be mass 
produced, which makes a considerable 
difference to cost."

■ A float system could be built up a bit 
at a time, as money was available or as 
energy was needed. And if anything went 
wrong it would be possible to take out 
a single float and put a temporary brid­
ging piece in its place while the float was 
repaired. So servicing operations would 
not bring the system to a halt.

It is interesting that an idea as uncon­
ventional as wave power has received so 
much support. The Department of 
Energy in London explains its interest in 
terms of an "insurance policy". It expects 
that Britain will meet most of her future 
electricity demand from nuclear power 
stations but if it was ever necessary to 
turn away from nuclear power, there 
would be a desperate need for an alter­
native system. Wave power could be that 
alternative.

Even Britain's Central Electricity 
Generating Board (CEGB), the world's 
largest electricity utility, is showing 
interest and has begun its own assess­
ment. According to a CEGB study: "The 
need for an insurance policy to guard 
against possible adverse circumstances 
in the future justifies a small program of 
research in this area."
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1926 IC radio sold 1,000,000 models!

The world's first 
integrated circuit
Did you know that the world's first integrated circuit was produced 
in 1 926? Not that it was anything like the familiar solid state devices 
of today but was, instead, the unwieldly product of vacuum tube tech­
nology. However, this did not deter it from going into mass production 
for incorporation into a highly successful radio receiver which sold more 
than one million models.

by WILLIAM A. GOLD, B.Sc (Eng.)

To most of us, integrated circuits are 
a fairly modern development. They are 
the familiar looking "beetles" or "tin 
hats" which have revolutionised the elec­
tronics industry in recent years, and will 
have an even greater impact in the 
future.

The modern era of integrated circuits 
began in 1958 when prototype microcir­
cuits were developed by both Texas 
Instruments Inc., Dallas, Texas, and West­
inghouse Electric, Youngwood, Pennsyl­
vania. These prototype ICs were rather 
crude devices, consisting of separate 
semiconductor chips carrying transistors, 
diodes and resistors, all mounted on a 
common header. Since then manufactur­
ing techniques have improved enor­
mously.

Over the last two years or so, the trend 
to what is termed large scale integration, 
or LSI has gathered momentum. More 
and more complex circuits and subsys­
tems are being crammed into integrated 

Fig. 2: the circuit diagram of the Loewe OE333 radio receiver. The triple triode IC 
comprised all those components within the solid dark line.

circuit packages, making possible a 
range of high technology products for 
everyday use. Witness for example the 
explosive growth of the calculator indus­
try during the past eighteen months; or 
the increasing application of minicom­
puter systems and microprocessor 
equipment.

Because of this, we associate integra­
ted circuits exclusively with the elec­
tronics of today. They range in 
application through all branches of 
electronics—radio and TV receivers, hifi 
equipment, process control systems, 
digital clocks and watches, computers, 
communications and broadcasting 
equipment, and instrumentation, to 
name just a few.

It may come as something of a shock, 
then, to learn that the world's first 
integrated circuit was developed just 
over fifty years ago. What's more, the IC 
was mass produced and incorporated 
into a radio receiver.

Fig. 1: the Loewe OE333—the world's first 
million selling radio receiver.

Of course, the world's first integrated 
circuit looked nothing like the IC's of 
today, although the basic concept was 
the same. As would be expected, it 
employed vacuum tube technology, the 
device essentially consisting of three 
triode valves and a number of resistors 
and capacitors encapsulated in a com­
mon glass envelope. By today's stand­
ards, the device was quite bulky and 
somewhat fragile.

The man credited with developing the 
world's first integrated circuit is Dr. Sieg­
mund Loewe, founder of the Loewe- 
Opta electronics company of Berlin, 
Germany, who was granted a patent for 
his idea in 1924. The patent application 
described a vacuum tube device contain­
ing two valves, two coupling capacitors 
and two resistors within a common glass 
envelope. External connections were 
brought out to a polarised pattern of 
access pins, which could be plugged 
into, or withdrawn from, a corresponding 
socket.

By 1926, a device slightly more 
complex than that described in the 
patent application had been designed 
and put into production. This was the 
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triple triode integrated circuit referred to 
above. It was incorporated into the 
Loewe OE333 radio receiver, more than 
one million of which were sold within 
twelve months of its 1926 launching.

Basically, the triple triode IC used in 
the OE333 contained virtually a complete 
radio receiver within a single glass 
envelope. The only other components 
required were a tuning coil, a "swinging" 
aerial coupling coil, a tuning capacitor, a 
loudspeaker, and the high tension and 
low tension batteries which supplied 
anode and filament power respectively.

The complete circuit diagram of the 
Loewe OE333 radio receiver is shown in 
Fig. 2. Battery operated, the receiver sim­
ply consisted of a triode anode-bend 

Fig. 3: the Loewe OE333 IC radio with 
batteries, frame aerial and speaker.

detector stage, followed by two stages 
of triode valve amplification.

The anode-bend detector was RC 
coupled to the first amplifying stage 
which, in turn, was RC coupled to the 
second. Output from the second stage 
was then direct coupled to a loud­
speaker, almost certainly of the high 
impedance moving reed type, although 
moving coil loudspeakers were in use in 
high grade equipment at that time.

The receiver was said to provide good 
loudspeaker performance using an in­
door aerial in areas served by effective 
local and regional broadcast transmitters. 
An outside aerial was required for more 
distant station reception.

Fig. 3 may evoke nostalgic memories 
for some of our older readers. It shows 
the OE333 receiver surrounded by the 
now antiquated high-tension battery, a 
low-tension acid-filled accumulator used 
for heating the valve filaments, an 
exponential horn loudspeaker, and the 
once quite common diagonal frame 
directional aerial. The latter could be 
used to replace the more compact pan­
cake-wound aerial and tuning coils, and 
was of such inductance as to correctly

Fig. 4: a 1928 version of the OE333 in use as an amplifier for record playing equipment. 
Note the hand-cranked turntable.

tune across the broadcast band with the 
aid of a tuning capacitor.

Fig. 4 shows the OE333 of 1928 in 
record player guise. Here the triple stage 
vacuum tube integrated circuit is being 
used to amplify the signal from a primi­
tive electromagnetic pick-up head graz­
ing an old 78 rpm gramophone record. 
A hand-cranked clockwork motor sup­
plied rotational power to the turntable.

Cost of the OE333 receiver without 
batteries and loudspeaker was 39.50 
Reichmarks, equivalent today to about 
$A10. The currency translation is, how­
ever, only approximate due to inflation,
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ment departments and major 
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the lapse of time, and the momentous 
political events between 1926 and 1976. 
Certainly for its time the OE333 must 
have been very competitively priced, it 
being the first radio receiver in the world 
to sell in excess of one million units.

It would be a cynical electronics 
engineer of today who did not concede 
that Dr. Siegmund Loewe—engineer, 
inventor and founder of the Loewe Opta 
Company of Berlin—was the man who 
gave the world its first cost effective 
integrated circuit, and successfully mass 
produced more than one million such 
ICs half a century ago. ®
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Infra-red astronomy: a 
fresh look at the stars
Many objects in space shine most brightly at infra-red wavelengths, 
a fact that has resulted in increased emphasis on the, as yet, relatively 
undeveloped field of infra-red astronomy in recent ^ears. One of the 
foremost countries in this field is Britain, which is planning the largest 
infra-red telescope in the world—a 1 50-inch device at Mauna Kea in 
Hawaii.

by ANTHONY TUCKER

Major contracts are being placed for 
a new British infra-red telescope, 150 
inches in diameter, which when 
complete towards the end of the seven­
ties will be the largest instrument of its 
kind. Together with other special observ­
ing equipment the new telescope is to 
be financed by the Science Research 
Council and, combined with a new high 
altitude balloon infra-red telescope sys­
tem being developed by astronomers at 
London University, will keep Britain at 
the forefront of this young branch of 
astronomy.

Comparable in promise to radio 
astronomy in its early days, infra-red 
astronomy is now expanding in impor­
tance as well as scale, and has already 
revealed objects and events both in and 
out of our galaxy which are either invisi­
ble or barely visible to optical astrono­
mers. Stars shine as they are born and as 
they die, and it happens that they shine 
most brightly in the infra-red.

Because of the blocking effects of the 
atmosphere, earthbound astronomers 
look through a strictly limited number of 
"windows" where the atmospheric 
absorption is least.

The human eye can detect, of course, 
only a tiny portion of the total spectrum 
of electromagnetic radiation reaching us 
from the Sun and other sources of energy 
in the universe, and optical astronomy is 
locked basically to that portion of the 
spectrum plus any extensions that might 
accrue from special photographic emul­
sions.

Yet only those objects whose tem­
perature is high enough—say millions of 
degrees Kelvin (K) (that is degrees cen­
tigrade above absolute zero)—radiate 
significant amounts of energy in visible 
wavelengths, whereas all objects with a 
temperature above absolute zero radiate 
in the infra-red region.

This difference in the characteristics of 
radiation in relation to temperature 
underlies the emphasis given to 
astronomies in "new" wavelength bands, 

for the addition of observational infor­
mation of the same object at different 
wavelengths can provide wholly new 
insights into the nature of the processes 
that are causing its radiation emissions. 
Hence the extension of observations not 
only to the infra-red but also to X-rav and 
gamma ray wavelengths, as this very high 
frequency radiation is indicative of 
extremely high temperatures or of par­
ticular kinds of processes. Since there is 
already evidence of energy production in 
some distant starlike objects on a scale 
that requires mechanisms far more 
efficient than any nuclear process now 
known, the unravelling of their mystery 
could ultimately be of great importance.

Infra-red astronomy, which operates at 
wavelengths for which no photographic 
emulsions exist, came into existence as 
a practical science on the back of infra­
red detectors developed for more sinis­
ter purposes. Yet it happens, as historians 
of astronomy are quick to point out, that 
Britain pioneered infra-red astronomy 
long before electronic detectors were 
brought into service. In 1856 Professor 
Charles Piazzi Smyth, then Astronomer 
Royal of Scotland, made an expedition to 
the top of Mount Cuajara in Tenerife and 
there, using a "thermo-multiplier," made 
measurements of the infra-red emissions 
from the Moon. These, it has since been 
shown, were remarkably accurate, but it 
was more than a century before infra-red 
astronomy grew to the point at which an 
observatory was built, on a Tenerife 
mountain top, for other British astrono­
mers to follow the trail.

High, clear sites are more important 
for infra-red observation than for optical 
viewing, because the image quality in the 
infra-red is degraded not only by 
atmosphere turbulence (the scintillation 
of the twinkling star) but by water vapour 
which absorbs infra-red energy. It hap­
pens that the mountain tops of Tenerife, 
where Britain's existing 60-inch diameter 
instrument is sited, and Mauna Kea in 
Hawaii where it is planned that the new

150-inch instrument will be operated, are 
particularly "dry" sites.

But the extent of absorption by the 
atmosphere varies very strongly with 
wavelength and although Tenerife 
provides good viewing at wavelengths of 
1 to 3 microns, it is not good enough for 
the longer wavelength region—10 to 30 
m i c r o n s — p I a n n e d for the new 
instrument. Hence the need to go to 
Hawaii, one of the best US observing 
sites, even though it is very much less 
convenient for British university groups.

In spite of its complex electronic sens­
ing and recording devices.and the need 
to provide a "chopping" system so that 
the observed areas of sky can be con­
tinuously compared to adjacent regions 
to enable IR "noise" to be eliminated, 
infra-red telescopes cost no more than 
about a quarter of the cost of a compara­
ble optical instrument.

For purely optical reasons accuracy to 
which the collecting mirror—the flux 
collector—has to be worked to provide 
a useful instrument, about a quarter of a 
wavelength at the desired observing 
frequency, is very much more difficult to 
obtain at optical frequencies than at 
infra-red.

Hence Britain's ability to field what will 
be the largest instrument in the world 
specifically for infra-red astronomy. 
Although NASA is proposing a large 
instrument for an observatory alongside 
the British site in Hawaii, the new US 
instrument is intended for both optical 
and infra-red studies and, presumably for 
cost reasons, is somewhat smaller than 
the British instrument. But the fact that 
Britain, the US, Russia, and other 
European countries are all extending 
their ability to make observations in the 
infra-red is an indication that this new 
chink through which to view the universe 
could become a dominant source of 
information during the next decade.

Reprinted from "The Guardian", London, by 
arrangement.
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How close to reality 
is artificial vision?
Within the immediate future, electronic devices will become com­
monplace in a wide range of humanitarian applications for the physically 
disabled. One of the most promising research areas is in the field of 
artificial vision, and development is now underway at various centres 
throughout the world. This article takes a look at the results achieved 
thus far by British scientists.

by MIRANDA ROBERTSON*

It is now almost ten years since the 
British neurophysiologist Professor Giles 
Brindley began a project which, if suc­
cessful, will enable some blind people to 
see by means of an electronic "eye".

Unfortunately rapid progress is impos­
sible in this field because of the prolong­
ed testing necessary for the device, part 
of which has to be actually implanted 
within the skull. But since the first trial on 
a human patient in 1968, the microelec­
tronic technology on which the device 
depends has undergone considerable 
evolution.

At the same time biological research 
has underlined some of the physiological 
problems which will have to be faced.

The electronic eye works by delivering 
pulsed current through radio receivers to 
platinum electrodes in contact with the 
visual area of the brain. These pulses can 
be controlled by outside sources such as 
punched paper tapes, switches or 
perhaps eventually a camera.

The direct stimulation of the brain in 
this way causes sensations of light known 
as phosphenes—stars or bars of bright­
ness—like the stars that are proverbially 
seen after a hard knock on the head and 
for much the same reason. The visual 
area of the brain has been given a jolt.

The device is the most sophisticated so 
far of a family of electronic prostheses 
(spare parts), of which the cardiac 
pacemaker is the best known. But 
although its designer, Mr P. E. K. Donald­
son of the Medical Research Council, 
puts the visual prosthesis among the 
"progeny of the pacemaker", it is a much 
more ambitious project.

First it is technically ambitious because 
it involves the development of an 
autoclavable, non-toxic, microelectronic 
device which will operate indefinitely in 
"an environment which is virtually warm 
seawater". Secondly, it is physiologically 
ambitious, depending on direct interac­

* "Nature" science magazine, London.

tion with the human brain, whose circuit­
ry is much more sophisticated than that 
of the most advanced electronics and a 
great deal less well understood.

However, the region of the brain with 
which the electronics actually make con­
tact has a relatively simple and well 
understood anatomy. It is the area which 
receives input from the eye directly, in 
such a way that the image on the retina 
is represented point-for-point in 
topological order in the nerve cells of the 
brain.

The device is thus strictly dependent 
on the brain having a normal intact visual 
area, its application being confined to 
those people blinded through damage to

Principle of the proposed 180-point 
visual prosthesis system: 1-pattern; 2— 
picture source; 3—180 video signal lines; 
4—implant driver logic; 5—modulators; 
6—pulse amplitude modulation signal; 
7—removable transmitter hat; 8—scalp; 
9—skull; 10—rubber cap with electrodes; 
11— implant with receivers and AND 
gates; 12—inductive loop transmitters. 

the eye or the optic nerve. It cannot help 
those with damaged Or abnormal 
brains.

Even then it is by no means the same 
thing as having a real eye. For one thing, 
the number of electrodes that can be 
implanted is smaller than the number of 
fibres in the optic nerve by three orders 
of magnitude. For another, there are 
qualities in the brain's visual input—for 
example, colour—that are coded in ways 
we simply do not understand.

But it is the philosophy of Professor 
Brindley and his colleagues that poor 
vision is better than no vision at all. 
Furthermore, advances in both elec­
tronics and the understanding of the 
brain may make possible achievements 
that cannot yet be foreseen.

In a pilot experiment to see how much 
he could hope for, Brindley completed 
the first prosthesis for implantation in 
1968. The patient was a 52-year-old 
woman blinded by glaucoma some six 
years before. The prototype prosthesis 
had 80 stimulating channels—electrodes 
fed by radio receivers—through which 
Brindley could test the feasibility of feed­
ing information electronically into the 
brain.

He used oscillator probes to stimulate 
each electrode in turn, asking the patient 
each time to say what she "saw". The 
results were encouraging. Her phos­
phenes proved well defined and did not 
run into one another, provided the elec­
trodes were 2.4mm apart.

Equally important, if several electrodes 
were stimulated simultaneously the pat­
tern of phosphenes formed was quite 
predictable. This meant there was some 
hope of building up "readable" stimuli 
by the use of groups of electrodes.

Thus encouraged, Brindley and his 
colleagues went on to develop a second 
prosthesis of improved design. One 
problem they had to overcome with the 
second device was a simple matter of 
matching the oscillator probes of the 
driving component with the radio 
receivers on the patient's head.

The finished prosthesis with its driving 
oscillators is essentially a set of three 
hats. One sits on the back of the brain, 
under the skull, and contains the elec­
trodes. A second is implanted only under 
the scalp and carries the receivers. The 
third, the implant driver, is an external 
helmet bearing the oscillator probes.

The two implanted parts which consti- 
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tute the actual prosthesis are wired to 
each other through a multi-core cable 
passing through the skull. But the extern­
al oscillator probes can be shifted a criti­
cal 5mm off their respective receivers by 
a mere change in hairstyle.

This difficulty could be overcome by 
reducing the number of receivers which 
had to be matched. The problem was to 
do ft without reducing the number of 
electrodes, already so pathetically few.

Brindley solved the problem by using 
a matrix system. The electrodes were 
divided into rows and columns, each fed 
by a single receiver—so that m x n elec­
trodes could be driven by only m + n 
receivers. Each row/column intersection 
had an AND unit feeding an electrode.

The snag was that if two electrodes 
were to be used together—as they must 
if the device is to work—the receivers 
would turn on not only the desired inter­
section but any intervening ones as 
well.

Fortunately there is one sense in which 
the resolving power of the electronics is 
better than that of the brain; that is in the 
discrimination of asynchronous pulse 
trains. The brain sees them as simul­
taneous, the AND units do not. So 
asynchronous pulses were adopted as 
the answer to that problem.

The final design consisted of five rows 
and 15 columns of electrodes. The elec­
tronics consisted of 15 column units to 
rectify RF energy and direct it to an inter­
section for each row; 75 AND gate tran­
sistor units for the intersections; five row 
coils tuned to 10MHz, accepting RF 
energy and opening the row gates; and 
zener diodes to limit the voltages.

These had to be made up into 
packages of thick film hybrid circuitry, 
joined by insulated wires and sealed into 
a casing that would fit snugly over the 
skull without making an unseemly bulge 
under the scalp.

The choice of silicon rubber as the 
optimum substance with which to seal 
the microelectronic packages was based 
on tests whose results came as some­
thing of a surprise to scientists educated 
in the notion that a sealant should be an 
impermeable barrier. Clearly the water­
sensitive components had to be well pro­
tected from the saline environment in 
which they would have to function, yet 
they seemed to survive best when sealed 
with silicon rubber which is highly per­
meable and relatively non-absorbent.

Mr. Donaldson believes that the 
paradox can be resolved by considering 
two factors. One is the insensitivity of 
most water-sensitive electronics to water 
vapour. The other is the excellent surface 
adhesion of the silicon rubber. Probably 
silicon rubber allows the passage of 
water vapour but because of its adhesive 
qualities prevents the access of water 
itself to the surface of the microelec­
tronics.

At any rate, it works. A year's operation 
of trial equipment submerged in warm 
saline is what you might really call soak 
testing.

View above shows Mr P. Donaldson examining one of the latest microcircuit develop­
ments for an artificial vision system. Future developments could lead to an artificial 
vision system with the definition of primitive TV pictures.

When in 1972 the second prosthesis 
was finally implanted into the second 
patient, a man of 64, two snags immedi­
ately became clear. One was electronic; 
the other physiological. The electronic 
problem was simple: one entire column 
of electrodes was lost through a single 
fault in the prosthesis-a predictable 
penalty of the matrix system which was 
such a desirable design feature from 
other points of view.

The physiological difficulty had more 
profound implications. When Brindley 
and his co-workers came to test the new 
subject they found that his phosphenes 
were larger, more diffuse and therefore 
less useful than those of the first patient.

The explanation can probably be 
found in the patient's history.. He had 
been totally blind for more than 30 years. 
What was more, he began to go blind 
quite early in life. It is probable that in 
the absence of input the visual brain 
deteriorates.

So it looks very much as though that 
will be another limitation to usefulness of 
the prosthesis. It will best serve people 
who have not been blind for very long 
and whose vision was normal during 
their childhood. Nonetheless, with very 
little practice Brindley's second test sub­
ject was able to read English text translat­

ed into Braille symbols from a teleprinter 
tape (which he himself operated) at a 
rate of seven letters a minute and with 
90% accuracy.

Although still very much a project for 
the future, a new design is already in the 
pipeline. The emphasis now is on incor­
porating more and more electrodes, into 
the unit, and on saving space.

The matrix system has been dropped 
and the aim is to eventually design a 
1000-electrode array. This will involve- 
and is already involving—the develop­
ment of new electronics technology, 
though progress is maddeningly delayed 
by the need to test everything extensively 
under water.

There are also other grounds for avoid­
ing the application of such devices to 
people blind for many years since early 
youth. The first corneal grafts to restore 
sight to cataract patients showed that the 
psychological task of adapting to the 
sighted world after many years of adjust­
ment to blindness can prove too much.

Instead of elation at the new world 
now open to him, the erstwhile blind 
may be unable to cope and relapse into 
severe depression. There is more to 
interfering with the brain than the mere 
mechanics. ®
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Automatic lamp dimmer 
for creative moodlighting
Our new light dimmer, christened the Autodim, is based on a new 
integrated circuit, the SL440. This provides all the active circuitry 
required for phase controlling a triac or similar device, and as a bonus, 
includes a stabilised power supply which can be used with external 
circuitry.

by DAVID EDWARDS

Over the years since gas lights were 
replaced by electric lights, most people 
have forgotten one of the principal 
advantages of a gas light: that it can be 
"dimmed". It is only in recent times that 
it has become possible to "dim" normal 
incandescent lights.

Typical situations during which softer 
lighting is of use include parties, dining, 
watching television, listening to music, as 
well as other more private activities. 
There are also situations where an 
automatically dimming light is of con­
siderable use: one that springs immedi­
ately to mind that of the young child who 
requires the light in his bedroom to be 
left on, during the time he is falling 
asleep.

Commercially available light dimmers 
do not generally provide this last feature. 
They also suffer from the problem of 
"snap on". This is an effect whereby the 
dimmer control has to be turned through 
30 to 40% of its rotation before the lamp

LOAD CURRENT 

Fig. 2; functional block 
diagram of the SL440 
IC. The device con­
tains all the active cir­
cuitry required for 
phase controlling a 
triac.

begins to glow. At this initial setting the 
lamp will be quite bright. The light can 
be reduced by rotating the control in the 
opposite direction, but at the lower set­
ting a momentary drop in mains voltage 
may extinguish the lamp completely.

A second disadvantage of these types 
of dimmers is that they produce relatively 
high levels of radio interference. This can 
be very severe in outer metropolitan and 
rural areas. Our new dimmer, which 
utilises an integrated circuit, has no "snap 
on" at all, much reduced interference, 
and can be used to provide automatic 
fade ups, as well as fade downs.

The SL440 IC on which the new dim­
mer is based is a variable phase, full wave 
power control circuit intended for use in 
conjunction with AC power switching 
elements such as triacs. The incorpora­
tion of a servo amplifier provides for 
manual or automatic control under open 
or closed loop conditions. AC power is 
controlled in a proportional manner by

Basic schematic illustrating triac power 
control in an AC system.

the application of a low voltage DC signal 
to the circuit.

Its particular circuit features are a 
mains derived, internally stabilised low 
voltage DC supply; a mains waveform 
zero crossing detector; a synchronised, 
voltage controlled, variable delay pulse 
generator; and a servo amplifier. In addi­
tion, afacility is provided whereby power 
may be totally inhibited or limited ac­
cording to AC load current.

Before we examine the circuit of the 
Autodim in detail, we will digress for a 
short time, and consider how a triac may 
be used to achieve power control in an 
AC system. A triac is a bidirectional 
device having three terminals. One of 
these terminals, called the gate, controls 
the operation of the remaining two ter­
minals, called terminal 1 and terminal 2.

Consider an AC supply feeding a load 
via a triac interposed in the active line, 
as shown in Fig. 1. If a suitable pulse is 
applied to the gate at some point during 
either a positive or negative half cycle, 
then the triac will turn on and conduct, 
continuing to do so until the end of the 
half cycle.

If the pulse is repeated at the same 
point in the next half cycle, and the 
process is repeated indefinitely, the 
power developed in the load will bear 
a direct relationship to the timing or 
"phasing" of the gate pulse with respect 
to the point where the input supply volt­
age waveform passes through zero.

For a 50Hz supply, each half cycle will 
be of 10mS duration, so that to achieve 
a power control range from zero to full 
power, it would be necessary to vary the 
phasing of the gate pulse from 10mS to 
OmS, taking the preceding zero crossing 
of the supply waveform as reference.

To do this we need a variable delay
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pulse generator, synchronised to the 
supply frequency, and having a range of 
delay control from 0 to 10mS. This in fact 
is what is provided by the SL440, in the 
form of a relaxation type oscillator.

Turning now to Fig. 2, we can examine 
the internal circuitry of the SL440. The 
timing capacitor Ci is charged by a vol­
tage controlled current source from the 
commencement of each mains half­
cycle. When the voltage on the capacitor 
reaches the threshold of the level sense 
trigger, the output amplifier is triggered, 
and an output pulse is made available at 
pin 1.

The AC supply is connected to pin 2 
via a series diode and a limiting resistor. 
The zero crossing points are detected in 
the crossover detector, and reset pulses 
fed to the pulse generator as required. 
An 11.3V DC supply is generated from 
the supply at pin 2, and made available 
at pin 3, where an electrolytic capacitor 
is used as a filter.

Pin 12 is the inverted input to the servo 
amplifier. The output of this amplifier is 
available at pin 13, which is internally 
connected to the control input of the 
variable delay pulse generator. Also con­
nected to this point is the output from 
the current limit detector and buffer.

Fig. 3 gives the complete circuit of the 
Autodim. Overload protection is 
supplied by the 2A fuse connected in 
series with the active line. The 6.8k 5W 
resistor used to limit the supply current 
is composed of 5 x 33k 1W resistors con­
nected in parallel. This is cheaper and 
gives better heat dissipation than the 
equivalent 5W resistor.

The 11.3V QC supply from pin 3 is fil­
tered by the 470uF electrolytic capacitor. 
The diode, resistor and capacitor net­
work we have shown connected to pin 

4 provides a soft start facility on initial 
turn on. If this is not required, these com­
ponents can be deleted, and pin 4 con­
nected directly to pin 3.

S1 is a three pole three position switch, 
used to select the mode of operation of 
the dimmer. In the "manual" position, 
the servo amplifier is disabled by con­
necting its input to the neutral line, and 
the lamp brilliance is controlled directly 
by the potentiometer. One end of this 
pot. is connected to the 11.3V rail by an 
18k limiting resistor, while the other end 
is connected to the active line via two 
silicon diodes and an internal diode con­
nected to pin 10. This ensures that 
maximum power always occurs at the 
end of the pot. travel, and also provides 
some thermal compensation.

In the "increase" position, the servo 

A view of the completed prototype, housed in a standard metal case.

amplifier is connected as a Miller integra­
tor. This means that the output of the 
servo amplifier, and hence the input to 
the pulse generator, changes linearly 
with time, so that the lamp brightness 
increases progressively from zero to 
maximum. The time that this takes to 
occur is determined by RaC, and for the 
values we have used, it takes about 13 
seconds.

In the "decrease" position, the time 
taken for the lamp brightness to fall from 
maximum to minimum is given by 20RaC, 
and for the values we have used, this 
takes about 45 minutes. The maximum 
achievable fade rate is limited by the 
input impedance of the SL440, and by the 
leakage resistance of the capacitor.

The 1.8k limiting resistor shown in 
series with the control pot. is required to
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PETER 554 PACIFIC HWY. TEL: 
SHALLEY KILLARA NSW 207I 49826II

UTAC/^m

"World Range
This magnificent n

$69.95

$59.00

$99, pp «

Calculators

Performs lots ^5^
of functions

$119 P P $2
$59 P.P. FREE

27.065 27 240
27.085 27.255
27.125 27.275
27.155 27.320

27.340
27 880
27.890
27.900
27.910
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case, 
case, 
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8" BASS & TWEETER 
20 WATT MAX. INPUT 
8 OHM.
11" x 19%"x9V SIZE

this radio for much 
more.

all metal 
Vinyl carry 
Power plus

1. XTAL check. 2. Power out.
i 3. Modulation. 4. S.W.R.

5. Rei. field, str. 6. Oscillator etc.

$49.95 P R S2

This must be the best value around to-day. No expense has been spared withf 
this 5 watter. It is built into a solid all metal case. Fully synthesized on the' 
23 U.S. C.B. channels. 19 transistors, 12 semiconductors. Squelch, P.A. 
illuminated channel selector. Heavy duty remote mike complete with all mount­
ing hardwares circuit. Cannot be repeated $99.00 $3.00 p.p.

TOKAI TC5038B 5 WATT 27MC.
We think this is the 
smallest 5 waiter avail. 
Only 1%" thick, but 
what a performer. 3 
channel facility, squelch, 
T/mit & stand by lite, 
remote mike & mounting 
h'ware supplied. State 
req. freq.

$97
POST FREE

POST FREE

DISCONE.
VHF 80-480 MHz.
High efficiency discone 
type aerial. All alumin­
ium construction with 8 
radials and 8 radiators. 
Accepts PL 259 plug. 
Radials droop for 50 
OHM match mounts on 
1 %" tubing.
V.S.W.R. less than 1.5:1 
GAIN 3.4 dB compared 
to % wave GR. Plane 
WEIGHT 5.7 LBS.

receiver is fitted with 
pushbutton and slide 
controls. 3 antennae 
tone control, squelch, 
dial scale. L.E.D. 
tuning light. 240 volt 
2 battery. Inbuilt 
zone chart. Covers 
B/cast, 1.6-4.4 MHz.
4 12 MHz. F.M. 
88-108 MHz. V.H.F.
1 08-1 7 5 MHz. 
There's little it won t 
tune in to. Others sell

tHCM ¿TOKAI 5WATT 
2 7MC (504 1)

Miniature transceiver takes up to 6 chan­
nels. Squelch, meter, remote mike. 
Designed for boating use. We think this 
beats them all. $ -] g QQ P.P. $2.00

BY TASCO
This is a premium range of glasses not 
exactly cheap, but quality is never 
cheap from extreme wide angle, or 
opera glasses to ultra powerful zoom 
types. Prices range from $ 18 to $ 180. 
Illustrated No 318. 7 x 35 wide anole 
in sports case $49.95 $2.00 p.p.

MlToR. ~DOOR. PHONE
SAVE OVER 
$100 ON THIS 
C.C.T.V. MONITOR 
AND INTERCOM

Once again a top brand TASCO — their range 
includes anything from a low power pistol scope 
to a zoom or highpower varmint scope illustra­
ted model 609B 4 x 28 with 30/30 graticle. 
Ring mounts $26.95. Tell us what you need. 
We've got them all._______________________

X-TALS
CB-XTALS
For novices & experi­
menters Supplied in 
pairs with 455 KC spac­
ing. Available now on

consisting of
1 Camera on flexible 

mount with F.1.6 lens 
and 30' flex.

2 5" T.V. monitor with 
intercom and 3 pic­
ture adjustments. 
Good for low light 
situations. Down to 
20LUX monitor pool, 
shop or front door.

3 Intercom & alarm 
button for speech with 
picture.
Used to be $299.

$185.00
P.P. S7.00

SANYO JUNIOR. $19.95 
SANYO STUDENT.

$35.00
SANYO SCIENTIFIC 

$120.00
Tell us your requirement.

P.P. $2.00By sanyo

EXCEPTIONAL VALUE AT $99.00 $8.00 p.p.

INDISPENSABLE 
FOR THE 
NOVICE

PR.
POST 
FREE

Tokai 
Hand 
Held

Packs a 5 watt 
wallop wherever 
you go. No instal­
lation for this one.
6 ch. fac. 17 tr. 3 
Di. Squelch, tone, 
P.A., Bat. saver, 
meter. Guaran-

V.H.F. SUPERSNOOP
Covers broadcast band and 56 to 
210 MC in 3 bands: Tone control. 
A.F.C. . . . L.E.D. tuning light. 
Earphone. Runs off 240V or bats. 
Only

Bn WAI • OE&ULATKD 
’O W SUPPLY

Made to OUR specs to suit YOUR rig. Why limit the 
performance of your gear with an old style 1 2 volt 
supply? The P.S. 4N gives min 13.8 volt under 4 
amp load (surge to 5 amp). Built in electronic circuit 
breaker.
Solid construe-

switch bezel 
light. Smoothed. 
Ripple voltage 
30 mV. Ready to 
wire into your 
system, 
$32.00.
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The Autodim

prevent damage to the internal diode 
connected to pin 10 of the SL440. 
Damage can occur when the pot. is set 
to maximum intensity, and switch S1 is 
operated. This is because the readily 
available rotary switches are shorting 
types, with contacts that "make before 
break". If a "break before make" type 
switch is available, this resistor is not 
necessary.

The output buffer amplifier connected 
to pin 1 is composed of a single transistor 
with an uncommitted collector. The 4.7k 
resistor connected to the 11.3V rail forms 
the load for this stage. When an output 
pulse is generated, the transistor shorts 
pin 1 to pin 3. The resulting pulse genera­
ted at the negative end of the 10uF elec­
trolytic capacitor is transmitted to the 
gate of the triac via the 47 ohm resistor. 
The 150 ohm resistor ties the gate to Tl, 
and ensures reliable triggering.

Interference suppression is provided 
by the inductor in series with the active 
lead. The RC network connected across 
the triac is a snubbing network. This will 
eliminate the possibility that the dv/dt 
rating of the triac is exceeded.

The SL440 is marketed by the Com­
ponents Division of Plessey Australia Pty. 
Ltd. Stocks should be available from your 
usual supplier, or they may be obtained 
direct from Plessey. Further information 
may be obtained from Plessey Australia 
Pty. Ltd., Christina Road, Villawood, 
NSW 2163.

The triacs we have specified in the 
parts list are plastic pack types, and have 
the advantage that they can be used 
without any form of heatsink for resistive 
or incandescent loads up to 300W. 
Higher loads, up to 1000W, may be used, 
provided the triac is mounted on an 
adequate (and well insulated) heatsink.

Construction of the Autodim should 
not present any difficulties. All major 
components are mounted on a small 
printed circuit board, 121 x 64mm, and

The PC board pattern, reproduced actual size to facilitate tracing.

FIG 4

The component layout shows the PC board from the component side. PC stakes 
are used to facilitate external wiring connections. Take care with polarised com­
ponents.

The wiring details for 
the two front panel 
rotary controls.

FIG. 5

coded 75/pc/12. We used one of the 
new utility cases from Bespoke Metal­
work, of 42c Sydenham Road, Brookvale, 
NSW.

These cases measure 105 x 137 x 
60mm, and consist of a crackle-lacquer 
finished steel lower section with a 
brushed aluminium top section. A variety 
of colours are available, and they come 
complete with rubber feet and assembly 
screws.

As can be seen in the photographs, the 
PCB is mounted on the base of the case, 
with the mains input cable, clamp, ter­
minal block and fuse assembly mounted 
on the rear section. The PCB must be 
positioned sufficiently far forward to 
clear the mains output socket, which is 
also mounted on the rear panel. The two 
rotary controls are mounted towards the 
top of the front panel, to allow clearance 
for the PCB underneath.

SWITCH IN MANUAL POSITION

Construction is best started by fitting 
all the hardware to the case. The PCB is 
spaced off the bottom of the case using 
nuts' as spacers. At least 5mm clearance 
is required, to ensure adequate insulation 
to the case.

The mains cord enters through a grom- 
metted hole in the rear left hand corner, 
and must be securely clamped. The earth 
lead is terminated in a solder lug, which 
is clamped to the case at the cord clamp. 
The active and neutral leads are routed 
direct to the terminal block, which must 
have three connections.

The chassis mounted fuse is connected 
between the active terminal connection 
and the remaining spare terminal. The 
earth lead from the outputvsocket is ter­
minated with a solder lug, and clamped 
to the case with the input earth. The neu­
tral lead from the output socket is con­
nected to the neutral connection of the 
terminal block.

The remaining connections from the 
terminal block and the output socket can 
be left unconnected, till the PCB is 
installed.

L1, the interference suppression induc­
tance, is not available commercially but 
is quite easily made. A 50mm length of 
10mm dia. ferrite rod is required. If a lon­
ger length has been obtained, it can be 
cut by filing a groove around the circum­
ference, and then snapping it as if it were 
glass.

Wind a layer or two of plastic insula­
tion tape around the rod. Then close 
wind a layer of 22 B&S enamelled copper 
wire over the insulation tape. The actual 
number of turns is not critical; use as 
many as will fit comfortably.

Now wind another two layers of 
insulation tape over the copper wire,
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What do you 
look for in a multitester?

1MQ (7pF) input impedance of AC voltmeter?
2pA full-scale taut-band meter movement?
30-position range selector switch?
Double protection against damage?
Wide application of current and resistance ranges?
Protective side boards?

Negligible measurement loss?
Double protection of the movement?
Polarity conversion switch?
Current ranges of 1.2A and 12A?
Detachable indicator?
HF current blocked?

(N501) (460-ED)

saniua
has it all!

«10 «100 
l.2kAHV V J__ I

300 \
-no' OQaoj

*

* :ky

Multitester N-501
The N-501 is unprecedented for its ultrahigh sensitivity 
equivalent to a v.t.v.m. with no vacuum tube or FET used. 
It has been accomplished by the development of a meter 
movement of full-scale sensitivity of 2pA and thorough pursuit 
of the rectifying circuit of the instrument.

Multitester 460-ED
100,000 ohms per volt with ±2% accuracy for DC ranges with 
only 10 microamperes loss at full scale. H.F. current blocking 
when making DC measurements. Polarity switch. 12 amps 
AC AND 12 amps DC ranges. Mirrored scale. 30KV probe 
available.

For further information please ring any of the following numbers: —

wb WARBURTON FRANKI ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841 
MELBOURNE 69-0151 • PERTH 65-7000 » SYDNEY 648 1711 

• WELLINGTON N.Z. 698-272
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The Autodim

making sure that the tape is wound very 
firmly. If this is not done, the inductor will 
emit a buzzing sound due to the currents 
being switched by the triac.

The last step is to clean the leads to 
remove the enamel, and then to tin them 
with solder. An easy way to remove 
enamel is to scrape the wire with a sharp 
instrument, such as a razor blade (be 
careful, and use a single sided safety 
blade if possible).

We can now turn our attention to the 
PCB, and commence to fit components. 
The five 1W resistors should be mounted 
a little proud of the board, to allow for 
air circulation. There should be no dif­
ficulties with the remaining components. 
The only point to watch is that polarity 
conscious components are inserted cor­
rectly.

The triac can be soldered directly to 
the board, as can the SL440. If you have 
followed the dimensions given for the 
interference suppression inductance, 
you will find that it is a neat fit on the 
board. We recommend the use of 
printed board stakes for all external con­
nections to the board, as these give a 
neat appearance, and make for easy 
assembly.

At this point a few words are in order 
concerning the arrangement of the exter­
nal connections at the left hand end of 
the board. The arrangement used was 
chosen to provide flexibility in the wiring 
to the servo amplifier inputs and outputs, 
to allow the PCB to be used in a number 
of different ways. This has meant that a 
small number of links are required, as 
shown in the PCB overlay.

Using the accompanying diagram, the

LIST OF COMPONENT PARTS
7 SL440 IC.
7 plastic pack triac, SCI41D, 40669 or 

similar.
7 silicon diode, EM404 or similar.
3 silicon diodes, EM401 or similar.
7 0.022uF polyester capacitor.
7 0.1 uF 630VW plastic capacitor.
7 2500uF 16VW electrolytic capaci­

tor.
7 470uF 16VW electrolytic capacitor.
2 10uF 16VW electrolytic capacitors.
7 47 ohm 'AW resistor.
7 700 ohm 'AW resistor.
7 750 ohm 'AW resistor.
7 1.8k 'AW resistor.
2 4.7k 'AW resistors.
1 18k 'AW resistor.
7 22k 'AW resistor.
5 33k 1W resistors.
7 68k 'AW resistor.
7 700k 'AW resistor.
7 47k linear potentiometer.
7 3-pole 3-position rotary switch.

Internal view of the prototype showing the disposition of the major components.

two rotary controls can now be wired up. 
Leave the leads to the PCB long enough 
to allow later servicing, if required. The 
2500uF electrolytic capacitor is wired 
directly between the switch contacts and 
the PCB. The leads must be insulated 
with spaghetti tubing.

The remaining wiring to be completed 
is to the mains output socket and to the 
terminal block. Ensure that the active and 
neutral wires are not transposed. When 
all construction is finished, carry out a 
careful check for mistakes, and then fit 
the cover.

We made a front panel for the 
Autodim from 3M Scotchcal, using

7 case (see text).
7 chassis mounting 240V 3 pin 

socket.
7 fuse holder, chassis mounting, with 

2A fuse.
1 mains plug, cord, grommett, clamp 

and terminal block.
7 printed circuit board, 121 x 64mm, 

coded 75/pc/12.
Machine screws, nuts, washers, sol­

der lugs, hook-up wire, insulation 
tape, spaghetti sleeving, 22 B&S 
enamelled copper wire, ferrite rod, 
solder, circuit board pins.

Note: resistor wattage ratings and 
capacitor voltage ratings are those 
used in our 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, providing ratings are not 
exceeded. 

stick-on lettering on a piece of clear film 
as a negative. This gave a black panel, 
with the lettering appearing as silver. This 
process may be too complex for 
individual readers, so we suggest that 
you make up a small panel from scrap 
aluminium, and apply the stick-on letter­
ing direct. This will give a quite accepta­
ble alternative.

Plug a small incandescent light into the 
output socket, set the level pot. to 
maximum and the mode switch to 
"manual", and then apply power. After 
a short delay, the lamp should come on. 
Astute readers may notice the soft turn 
on which will occur. Next, check that the 
level pot. does indeed control the light 
output, and that maximum and minimum 
levels occur at or near the end posi­
tions.

Now set the level control to minimum, 
and switch to "increase". After about 13 
seconds, the lamp should have reached 
full brilliance. Once satisfied that full 
brilliance has been reached, switch to 
"decrease". The lamp should now fade 
at an imperceptible rate, finally going out 
after about 45 minutes.

A few words are now in order concern­
ing troubleshooting and servicing of the 
Autodim. As there is no isolation trans­
former, and because the circuit operates 
directly from the mains, most of the cir­
cuitry will be at active potential. This 
means that servicing will be quite hazard­
ous, and should be avoided if possible. 
Provided all components are fitted cor­
rectly, and all solder joints are good, 
there should be little to go wrong, as all 
the active circuitry is contained in the 
IC.

If you do need to service the unit, we 
suggest you use an isolating transformer 
to avoid the risk of a fatal shock. ®
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Rid your hifi system of hiss with this

Stereo Dynamic 
Noise Filter by LEO SIMPSON

For many people, cassette decks have one big problem. During quiet 
passages hiss becomes obtrusive. The stereo dynamic noise filter 
presented provides a marked reduction in hiss while not affecting the 
bandwidth of high level signals.

The dynamic filter unit described here 
is interposed in the signal line between 
a cassette deck playback terminals and 
the tape monitor inputs of typical stereo 
amplifiers.

Basically, it monitors the signal level in 
both channels and when the signal rises 
above a predetermined level, it progres­
sively switches out two single-pole filters 
which otherwise roll off the response 
above 7kHz. Maximum rate of attenua­
tion of high frequencies is 12dB/octave.

High level signals switch the filter circuits out and extinguish the two LED indicators.

A CMOS quad bilateral switch is used to 
switch the filter sections in and out of cir­
cuit in both channels.

Let us state at th£ beginning that in our 
opinion most users of cassette decks do 
not need this unit. For a start, a major part 
of the population just are not aware of 
tape hiss as being a problem. If you are 
over 30 and/or cannot hear the normal 
15,625Hz whistle of television flyback cir­
cuitry, or the somewhat more intense 
whistle of the switching regulator used in 
many colour television receivers, then 
you probably fall into this group.

Taking the comparison a little further, 
if you can hear no appreciable difference 
in quality between the average disc and 
a cassette copy of that disc, then you 

probably also do not have a problem as 
far as tape hiss is concerned.

For the few acute-eared readers, cats 
and dogs still interested in this article, let 
me state that I did not really want to 
alienate all those other readers. But at 
least they will not needlessly build this 
device!

Even for those of us with acute hearing 
(notice how the author has subtly 
included himself amongst the fortunate 
few) tape hiss really only becomes 

obtrusive when the volume control is 
well advanced to give an appreciable 
sound level and particularly while playing 
softly recorded passages. At other times 
you can largely "tune out" the hiss using 
the brain/ear combination's remarkable 
capability to resolve a noisy signal.

Of course if you are one of those fussy 
listeners who tends to "tune in" the hiss, 
i.e., you always listen for faults rather than 
enjoy the music, then you really do need 
a dynamic noise filter of this kind. There 
is a subtle catch, though and we will talk 
more about that later.

We should also state, at this point, that 
this filter is of no use in reducing noise 
or hiss on some discs. While we 
occasionally note that tape hiss is present 

on some records in our reviews it is very 
■ rare that this is obtrusive and certainly 
not to thè same degree as present with 
cassette recorders. Nor is this unit really 
suitable for eliminating the residual hiss 
of Dolby cassette recordings.

Now have a look at the circuit. It is 
based on the same principle which was 
first featured in the December 1975 issue, 
in the article on a dynamic noise filter for 
movie projectors by Jamieson Rowe. 
However, I have not merely produced a 
duplication of Mr Rowe's circuit for the 
stereo version. While the principle is the 
same the circuit is quite different.

Tr1 (and Tr3) is an emitter-follower 
which feeds a cascaded pair of single­
section low-pass filters each with a roll­
off above 7kHz. When both filters are 
switched in, they give a maximum rate 
of attenuation of high frequencies of 
12dB/octave. The first filter consists of a 
10k resistor and .0022uF capacitor which 
results in a filter impedance of roughly 
five times less than the second filter (47k 
and 470pF) to avoid loading effects. Out­
put signal of the second filter is buffered 
by a second emitter-follower, Tr2 (Tr4), 
to give a low output impedance.

So Tr1, 2, 3 and 4 provide the actual 
signal path for both channels, with an 
overall gain of slightly less than unity. 
Since four filter sections are involved, 
two per channel, then four switches are 
needed to place them in and out of cir­
cuit. The switches are provided by the 
CMOS quad bilateral switch IC, type 
4016.

This CMOS IC provides four SPST 
switches which closely approach the 
ideal for our purpose. The signal path of 
each switch can handle signals of up to 
15V peak-to-peak (i.e., equal to the sup­
ply voltage) with very low distortion and 
low cross-talk between other switches. 
The switches have very high OFF resis­
tance and low ON resistance (typically 
200 ohms), and all switches are closely 
matched. Isolation between control and 
controlled signals is extremely high, with 
resistance values in the region of 1 Tera­
ohm being quoted. 1 Tera-ohm is 1 
million megohms.

Finally, the feedthrough signal can be 
as high as 40MHz while toggle rates can 
be up to 10MHz. These figures add up 
to impressive performance.

There are two points about the circuit
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which should be noted at this stage of 
our discussion. First, Tr2 is biassed via the 
10k and 47k signal path resistors from the 
emitter of Tr2 (similarly with Tr4 and Tr3) 

so that the signal swings symmetrically 
between the supply lines (ie, with 
reference of approximately half the sup­
ply voltage). Second, each CMOS bilat­

eral switch is interposed between the 
signal path and the rolloff capacitors 
which are .0022uF and 470pF. Thus the 
signal applied to the CMOS switches 
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swings symmetrically between the posi­
tive and zero supply lines, which is the 
condition for minimum distortion.

If the relative positions of CMOS 
switch and filter capacitor were 
transposed, the signal fed to the switch 
would swing symmetrically about the 
zero supply line. This would cause clip­
ping of one side of the signal due to the 
protective diodes on the inputs of the 
CMOS switch.

Tr5 monitors signals from the emitters 
of Tr1 and Tr2 via 22k resistors. It acts to 
amplify these signals, with gain variable 
via the threshold potentiometer in its 
emitter circuit. Signals from the collector 
of Tr5 are rectified by D1 and D2 and fil­
tered by a 2.2uF capacitor. The resulting 
voltage is fed to Tr6 which is merely 
another emitter-follower which repro­
duces at its emitter, the voltage fed to the 
base.

A voltage-divider in the emitter circuit 
of Tr6 feeds base current to Tr7 and Tr9 
via 10k resistors. This means that Tr9 
turns on before Tr7 as the voltage at the 
emitter of Tr6 increases.

The control pins of the 4016 are pins 
5, 6, 12 and 13. Pins 5 and 13 are tied 
together to control the first filter section 
in both channels, while pins 6 and 12 are 
tied together to control the second filter 
sections in both channels. Pins 5 and 13 

are switched by the collector of Tr7 while 
Tr9 controls pins 6 and 12.

At low signal levels, the resultant DC 
voltage at the em itter of Tr6 is Iow so that 
Tr7 and Tr9 are non-conducting. This 
means that all filter sections are in circuit 
and the high frequency response is 
attenuated. As the signal level rises, Tr9 
conducts first and switches out the 
second filter section in both channels. 
Higher level signals allow Tr7 to conduct 
also, which switches out the remaining 
filter sections to achieve a flat frequency 
response. Reduction in signal level 
reverses this process.

Two LEDs are used to indicate the con­
dition of the filters. When both filters are 
in circuit, both LEDs glow and so on. 
Thus the LEDs can be used to set the level 
of the threshold control and they also 
serve as an indication that power is 
applied at switch on.

So when'Tr7 and Tr9 are non­
conducting Tr8 and Tr10 are also non­
conducting, which allows the LEDs to 
glow. When Tr7 and Tr9 conduct to 
switch out the filters Tr8 and Tr10 con­
duct also to extinguish the LEDs.

S1 is used as a Filter Mode switch. Posi­
tion 2 gives "Dynamic" operation which 
is described above. Position 1 connects 
a 10k resistor to the base of Tr6 and so 
switches the filter sections out of circuit. 

Position 3 grounds the base of Tr6 to 
place the filter sections in circuit all the 
time regardless of signal level. Thus if the 
hiss level is not troublesome, the filters 
can be switched right out of circuit. Alter­
natively, if the hiss seems consistently 
bad, then the filters can be switched per­
manently into circuit.

Power supply requirements remain to 
be discussed. The 4016 has an absolute 
maximum supply voltage rating of 16 
volts so we have arranged for this never 
to be exceeded by using a 15V zener 
diode and emitter follower Tr11. This 
results in a nominal supply voltage of 
14.4V plus or minus 0.75V which is the 
normal zener tolerance.

While the combination of bridge rec­
tifier, 1OOOuF/25VW filter capacitor and 
filter/regulator Tr11 result in a ripple volt­
age of only a few millivolts superim­
posed on the 14.4V supply rail, this is not 
quite low enough for hum free output. 
Accordingly; the bias networks for Tr1 
and Tr2 are split with the 82k and 100k 
resistors and a 2.2uF/25VW capacitor 
bypasses ripple to the zero rail. This 
results in very low hum output, much 
lower than the total residual noise.

All the relevant performance details 
are shown in the specification panel and 
the filter response curves. Curve 1 shows 
the response with the first filter section

Readily available and economical components are used throughout. The 4016 integrated circuit sells for about $1.00.
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When all the small components are soldered in, insert and carefully solder the 4016.
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Above is the artwork for the control panel.

PARTS LIST
1 diecast case and lid
1 front panel to suit (see text)
1 PC board, 127 x 102mm, code 76f1
1 three-pin mains plug
1 power transformer, 12.6V secon­

dary, Ferguson PF2851, DSE 2851, A 
& R 6474.

1 SPST toggle switch, McMurdo 475 
series or similar

1 four-way RCA phono connector 
strip

2 decorative knobs

SEMICONDUCTORS
1 SCL4016A, CD4016 or equivalent 

CMOS quad bilateral switch
5 BC549 or equivalent low noise 

silicon NPN transistors
4 BC548 or equivalent general pur­

pose silicon NPN transistors
2 BC327, BC558 or equivalent general 

purpose silicon PNP transistors
1 BZX79/C15 15 volt 400m W zener 

diode
4 EM401 silicon rectifier diodes
2 1N914, 1N4148 silicon signal diodes
2 LEDs with chrome bezel, McMurdo 

3240-01-02 (see text)

CAPACITORS
1 x 1000uF/25VW PC electrolytic
7 x 2.2uF/25VW PC electrolytic
3 x 0.1 uF metallised polyester
2 x ,0022uF metallised polyester
2 x 470pF polystyrene or low voltage 

ceramic

RESISTORS
('AW or '/iW, 5% tolerance)
6 x 1M, 3 x 330k, 1 x 220k, 2 x 100k, 

2 x 82k, 5 x 47k, 2 x 22k, 7 x 10k, 
4 x 4.7k, 1 x 3.3k, 2 x 1.2k, 2 x 1k, 
1 x 680 ohms

1 x 1k potentiometer (log or lin.)

MISCELLANEOUS
17 PC stakes, length of three-core 
mains flex, 30cm of 1 flat rainbow 
cable, solder lug, grommet, rubber 
feet (if required), screws, nuts, lock­
washers, solder, three-way insulated 
terminal block, cable clamp.

NOTE: Components with higher 
ratings may be used provided they are 
physically compatible. Lower rated 
components may also be used in 
some cases, provided their ratings are 
not exceeded.
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V Pty. Ltd.

R. H. Cunningham are the 
professionals when it comes to 
sound equipment. For more than 
25 years R. H. Cunningham have 
specialised in providing the 
world’s finest available audio 
communications equipment to 
installers throughout Australia.

Whether your needs are for 

use in factories, schools, sports 
arenas, ships, hospitals, you name 
it... R. H. Cunningham can 
design and supply to your 
specification* Write, phone or call 
a Cunningham engineer, and 
discuss your communications 
needs.
‘Choose from equipment names like 
Millbank, Paso, Sennheiser and Vitavox.

VÌC.: 493-499 Victoria St., West Melbourne, 3003. Tel.: 329 9633 Old.:
N.S.W.: 4-8 Waters Rd.. Neutral Bay, 2098. Tel.: 909 2388 S.A.:
W.A.: 65 Balcombe Way. Balqa. 6061. Tel : 49 4919

L. E. Boughen & Co., 30 Grimes St., Auchenflower, 4066. Tel.: 70 8097 
Arthur H. Hall Pty. Ltd., 1-3 The Parade West, Kent Town, 5067. Tel.: 42 4506
Telex: Melbourne 31447, Sydney 21707, Brisbane 41500
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switched in while curve 2 shows the 
resultant response with both filters 
switched in. The maximum rate of 
attenuation as shown in curve 2 is closer 
to 10dB/octave than the 12dB/octave 
that simple theory would suggest. This 
can be explained by loading effects on 
each filter section.

Frequency response with both filter

SPECIFICATIONS

Frequency Response: 30Hz to 100kHz bet­
ween -1dB points with filters switched 
out.

Insertion loss: 1dB (0.9).
Input impedance: 70k.
Output impedance: less than 1 k. Output 

load should be more than 10k for low dis­
tortion.

Distortion: Less than 0.1% up to 3V RMS 
input.

Separation between channels: Better than 
40dB.

Input overload: 4V RMS.
Signal-to-noise Ratio: Better than 63dB 

with respect to 1 OOmV out: Hum output: 
less than 74dB with respect to 1 OOmV.

sections switched out is very flat, with 
—1dB points at 30Hz and 100kHz. Gain 
or insertion loss is minus 1dB, which is 
negligible.

Harmonic distortion is very low under 
all conditions and in fact we were merely 
measuring the distortion of our oscillator 
at most times. Accordingly, for signal 
levels below 3V RMS and for all frequen­
cies in the normal audio bandwidth, we 
have quoted distortion at less than 0.1%. 
Actual distortion will be very much lower 
than this.

Maximum input signal before clipping 
is 4V RMS. Separation between channels 
is better than 40dB for all frequencies of 
interest. This is measured with the 
unused input unloaded so actual results 
would be better again. Similarly, signal- 
to-noise ratio is quoted at — 63dB with 
respect to 100mV RMS with open-circuit 
imputs and with a noise bandwidth of 
25kHz. Loading the inputs with a low 
impedance source improves the figure to 
65dB. In practice, the unit causes no dis­
cernible degradation of an amplifier's 
S/N ratio and is considerably better than 
the average or even above-average cas­
sette deck in this respect.

Threshold settings to actuate the filter 
control circuitry are variable between 
50mV and 300mV RMS. Attack time is 
about 7 milliseconds while decay time is 
about 200 milliseconds (mainly deter­
mined by the beta of Tr6).

Now to explain the compromise or 
"catch" we mentioned earlier in the arti­
cle. Notice that each filter section begins 
it rolloff (-3dB point) at about 7kHz and 
the total rolloff begins at about 4kHz. 
While this sounds drastic, this 
compromise was necessary in order to 
obtain a useful reduction in hiss. Now the 
catch is that people with acute ears may

Response curves for the filters. Curve 2 is the resultant curve with both filters.

be able to hear the hiss being "gated" 
on and off by the arrival of high level sig­
nals. This can be more disturbing to some 
people than a constant background hiss. 
To reduce this effect, the rolloff 
frequency should be raised by reducing 
the filter section capacitors. However 
this means a consequent lesser reduction 
in hiss.

For those who wish to experiment with 
the rolloff frequencies, the .0022uF and 
470pF capacitors are varied directly in 
proportion to the proposed rolloff 
frequency.

Whichever rolloff frequency you do 
decide upon, we think you will agree that 
this circuit is very attractive because it has 
no internal setting up adjustments and 
literally no distortion.

Our prototype was housed in a diecast 
metal box measuring 222 x 146 x 57mm, 
with the control panel on one side and 
the input and output sockets on the 
opposite side. The front panel was made 
using Scotchcal photosensitve 
aluminium. The artwork for the panel is 
included in these pages. For a final touch 
to the finish, install the diecast case in a 
veneered timber sleeve or finish to 
match the other components in your sys­
tem.

A PC board coded 76f 1 and measuring 
127 x 102mm accommodates the circui­
try. Assembly of the PC board can begin 
by installing all the small components, 
leaving the CMOS integrated circuit till 
last.

General-purpose small-signal silicon 
transistors can be used in this circuit. 
Ideally, Tr1, 2, 3,4 and 5 should be BC549 
or equivalent low-noise silicon NPN 
types to ensure the best signal-to-noise 
ratio and high beta requirements set by 
the high resistance base bias networks. 
However, the performance we quote in 
the specification panel was obtained 
using BC548's which were selected for 
beta of 250 of more. So if you have means 

for measuring beta and have BC548's or 
other general-purpose silicon transistors 
to spare, they may be pressed into ser­
vice here.

Tr6, 7, 9 and 11 can also be BC548 or 
any equivalent type. Tr8 and 10 are 
BC327, BC558 or equivalent general pur­
pose silicon PNP types. D1 and D2 can 
be any small signal diodes, germanium 
or silicon or small rectifier diodes such 
as EM401.

Resistors can be ’AW or 1/zW types with 
5% tolerance. Use low noise types such 
as cracked carbon or metal glaze for the 
high value resistors, particularly those 
used in the bias networks for Tr1 and Tr3. 
The smaller %W resistors are preferable 
since they are easier to insert.

All the electrolytic capacitors are end­
mounting PC types and we have standar­
dised on 2.2uF (for all but the main 
reservoir capacitor) in the interest of the 
economy and simplicity. Capacitors used 
in the single-section filters, .0022uF and 
470pF, should have 10% tolerance or bet­
ter. If low voltage ceramic capacitors are 
used for the 470pF, they should be 
checked to ensure they are within 10% 
of value specified.

Use PC stakes or pins to make inter­
connections to the PC board. Seventeen 
will be required.

When all the small components have 
been inserted and soldered, you can deal 
with the CMOS integrated circuit. It will 
be supplied with its pins inserted into 
black conductive foam or wrapped in 
aluminium foil. Refer to the PC layout to 
determine the correct orientation for the 
IC and then insert and solder it, still with 
foil or foam shorting the pins. When sol­
dering is complete, remove the foam or 
foil. Actually, if you have a low-voltage 
soldering iron with a grounded tip you 
can remove the foam or foil before sol­
dering. This latter procedure is relatively 
safe for this particular CMOS IC since it 
has diode protection on all inputs.
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A DC to 6MHz, CALIBRATED, 
TRIGGERED, OSCILLOSCOPE

FOR UNDER $200!

bwd 504
5.5kg of high performance with 12 months 
warranty.

JUST LOOK AT THIS SPEC
DC to 6MHz—3db 
10mV to 50V/cm 
5Hz to 15MHz 
0.5gSec to 1sec/cm 
DC to 1MHz-3db 
8 x 10cm 
1.6KV
±400V DC isolation

PLUS

bandwidth 
sensitivity 
triggering 
time base 
X—Y operation 
CRT screen
EHT
input ground

Completely automatic triggering of almost any waveform to
15 M H z | ul- - — t- T 7------------------------

distributor, Aust. Capital City
Phase corrected X-Y operation to <3° from DC to 50kHz. N* HJ^Jplus tax if applicable.
Usable frequency response to beyond 25MHz. Price inc,udes x1 signal and ground probes
AND LOOK INSIDE Plus moulded protective transit pack.
there s an all silicon solid state circuit, an astatically wound 'C' core transformer, a completely balanced 
vertical amplifier with excellent pulse response, a FET input stage fully protected to ±400V and a 
compensated 12 step attenuator accurate to 2% at each step. Built in reliability with conservatively rated 
high stability components throughout.

to

distributor- Aust. Capital Ci 
N* "^^plustax if applicable.
Price includes x1 signal and ground probes 
plus moulded protective transit pack.

bwd 504 an AUSTRALIAN instrument for the INTERNATIONAL market.
MB7601A

B.W.D. ELECTRONICS PTY. LTD.

Outstanding 
Export Achievement

ILES STREET, MULGRAVE, VIC., 3170 
PHONE: (03) 561 2888 

CABLES: ’OSCILLOSCOPE, MELB.' 
N.S.W. PHONE: (02) 929 7452 

DISTRIBUTORS: S.A.: (08) 269 1244 
W.A.: (092) 25 3144 
OLD.: (072) 52 7255 

______________________ TAS.: (002) 23 1843

Od YEARS OF AUSTRALIAN
IkJvJ^J/ kJ I DESIGN INNOVATION

. B.W.D. Electronics Pty. Ltd.,
I P.O. Box 325, Springvale, Vic., 3171

I Please let me have full details |
I on the bwd504 oscilloscope.

I Name

I Company

I Address
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DYNAMIC NOISE FILTER

This does not mean you can use your 
old 240VAC 100W soldering iron that 
your father used to solder galvanised gut­
tering! That is asking for trouble. Care is 
still required.

Having completed assembly of the PC 
board, attention can be turned to the 
diecast case. Drill all the required holes 
and countersink where necessary. Now 
the hardware can be installed.

A four-way connector strip was used 
for the RCA phono input and output con­
nectors. These require more filing and 
cutting of the case than if four individual 
sockets were used, but the final result is 
neater. Alternatively, if your system uses 
DIN sockets, then these are equally 
appropriate. The earth connections of 
the sockets are all connected together 
and then finally connected to the PC 
board earth but the signal earth does not 
connect to the case. This is earthed back 
via the three-core mains cord.

The transformer we used was a small 
unit with a 12.6V secondary. We used a 
DSE 2851 kindly supplied by Dick Smith 
Electronics, but a Ferguson PF 2851 or 
A&R 6474 are equally suitable and slightly 
smaller, which might be an advantage if 
a smaller case is used.

These transformers normally have a 
centre tap connection to the secondary 
winding but this is not used here. It 
should be coiled up and taped to avoid 
shorting to the case.

The three-core mains cord should be 
passed through a grommetted hole in the 
rear of the case and anchored with a cord 
clamp. Terminate the earth conductor to 
a solder lug on the chassis and the active 
and neutral conductors to a three-way 
insulated terminal block. Connections to 
the power switch and transformer are 
then made via the terminal block.

We used a McMurdo series 475 toggle 
for the mains switch. After wires are sol­
dered to the switch, the connections 
should be covered with plastic sleeving 
to avoid contact with incautious fingers. 
The mode switch requires a single-pole, 
three-position rotary type but the one we 
actually used was a two-pole, three- 
position wafer. Both the rotary switch 
and potentiometer shafts should be cut 
to a length to suit the knobs before being 
installed. The potentiometer can be a 
logarithmic or linear type with value 1k.

Several choices are available as far as 
the LED indicators. We used LEDs with 
chrome bezels, as distributed by 
McMurdo. A cheaper approach would 
be to use LEDs with plastic clip-lock 
bezels or simply glue the LEDs into holes 
in the front panel with a suitable adhesive 
such as Araldite.

When all the hardware is installed in 
the case drop the PC board into place 
and make all the connections. There is 
no need to use shielded cable for the 

inputs and outputs nor would there be 
any noticeable improvement gained by 
doing so. A short length of multi­
coloured "rainbow" cable will provide 
all the necessary hook-up wire. It results 
in a neat job without the need for cable 
lacing. About 30cm of rainbow cable will 
be adequate.

Double-check your wiring and then 
apply power. Check voltages. These

Actual size artwork for the PC board.

should be within 0.5V of those on the 
circuit. The main supply rail should be 
slightly less than 15V. If it exceeds 15V 
there is danger of "blowing" the CMOS 
IC. If all checks are OK you are ready to 
test the filter with a cassette deck and 
stereo amplifier.

First connect the output of the filter to 
the tape monitor inputs or high level 
inputs of the amplifier and listen for any 
hum or noise. Unless the amplifier has 
an exceptional signal-to-noise ratio, 
there should be no degradation, i.e., the 
amplifier should be no noisier than it nor­
mally is at a given volume control set­
ting-

Now connect the line outputs from the 
cassette deck to the input of the filter and 
play a cassette. Adjust the threshold con­

trol so that the LEDs are extinguished 
when the playback signal exceeds about 
-15dB as indicated on the VU meters of 
the cassette deck. This adjustment will 
give you optimum results for most tapes 
but it can be varied to suit particular con­
ditions.

It is important that the threshold con­
trol is not advanced to the point where 
the LEDs are flashing on and off with low

level signals. In this condition the listener 
is more likely to be conscious that the 
signal is "gating" the noise on and off. 
As noted above, this effect could be 
more objectionable than continuous 
hiss.

In conclusion we note that this unit 
could be incorporated into a stereo 
amplifier with consequent savings on the 
case and power supply. If built as a free­
standing unit like our prototype it would 
be possible to fit the PC board into a 
smaller case although more care would 
be required with layout and transformer 
location and orientation to ensure hum- 
free performance. It is also possible to 
replace the threshold control with a 
preset potentiometer soldered directly 
into the PC board, should you wish. ©
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Simple novice transmitter 

for the 3.5MHz amateur band
Here is a simple transmitter design for those who hope to have their 
Novice Licence shortly. Using only four readily available valves, it will 
enable you to get on the air with a minimum of time and effort. A 
matching modulator and power supply will be described next month.

by IAN POGSON

The idea of a Novice Amateur Licence is one 
which has been under consideration for a 
number of years and at the time of writing it 
is almost a reality. Let us hope that by the time 
this appears in print candidates will have some 
definite information as to when they will be 
able to get going.

Meanwhile, we have been giving the matter 
some careful thought regarding the presenta­
tion of a suitable transmitter for the Novice 
Licensees. Although Novices will be licensed 
to operate on certain segments of the 3.5MHz, 
21 MHz and 27MHz bands, on CW, AM, SSB 
and narrow band FM, we considered that it 
would be rather too complex a project to 
attempt to cover too much in one hit. We have 
chosen a rather simple transmitter for use on 
3.5MHz only catering for CW and AM. This 
unit is straightforward and should be quite easy 
for the novice to get going.

In addition to frequency restrictions for 
novices, the power input to the final is re­
stricted to 10 watts and the transmitter must 
also be crystal controlled. All of these points 
can be met without any problems. The next 

question we faced was how we should go 
about designing a transmitter of this type— 
what physical form should it take, should it use 
solid state devices or should it use valves?

Perhaps the most important decision related 
to the use of solid state techniques versus 
valves. We settled for the latter, as valves are 
far more tolerant and easy to get going in trans­
mitter applications. But the choice of valves 
was a harder one to decide, as a wide range 
of possibilities suggest themselves. Within 
reasonable limits, there are many valves which 
will do the functions required. More will be 
said about possible alternatives later on.

For the transmitter proper, that is, the crystal 
oscillator and final stages, we considered that 
two valves common to many television 
receivers would be suitable: a 6BX6 for the 
crystal oscillator and a 6CM5 line output valve 
for the final. We had already used the 6BX6 
as an oscillator in the past, but we had not seen 
the 6CM5 used in the role of an RF amplifier. 
The characteristics of the 6CM5 appeared to 
be attractive for this application, being quite 
rugged with regard to dissipation ratings, com­

pared with the power which we would be ask­
ing it to handle.

Having arranged a rough lash-up of a 6BX6 
crystal oscillator and a 6CM5 RF amplifier, we 
soon had over 1.5mA of grid drive to the 6CM5, 
without any HT applied to the plate or screen. 
Further investigation led to suitable screen grid 
and plate circuit constants and we had no 
trouble in loading the 6CM5 up to 10 watts 
plate input. In short, the 6CM5 turned out to 
be an excellent valve for the application. Of 
course this investigation was restricted to the 
3.5MHz band, and it remains to be seen just 
how well it would perform at higher frequen­
cies. This can come later should the need 
arise.

The same question arises as to what should 
be used for a speech amplifier and 
modulator—solid state or valves. For similar 
reasons already stated, we decided that it 
would be best to use valves. What valves? For 
the speech amplifier, there are a number of 
alternative choices but we settled for a 12AX7. 
This consists of two high gain triodes and when 
used in cascade, these give enough gain for 
a microphone input to drive a pentode or 
beam power amplifier.

At first sight it may seem that there may be 
many power valve types which could be used 
as a modulator. However, this is not so. The 
need is for a single ended stage, operated in 
class A and which will give 5 watts output to 
the secondary of a modulation transformer. 
Also, to keep costs down, we elected to use 
a power transformer as a modulation transfor­
mer and this leads to further restrictions with 
regard to impedance matching between the 
modulator valve and the modulated RF 
amplifier. A 6V6 or similar, will give a 
maximum of 4.5 watts and by the time this is 
used to modulate the RF amplifier, there will 
be even less thanv4.5 watts, resulting in in­
efficient use of the 10 watts of input to the RF 
amplifier.

The 6L6, big brother of the 6V6, will give suf­
ficient power to modulate the RF amplifier but 
it is a high current device and requires a fairly 
low plate load impedance, points which are 
not compatible with our setup. The 6CA7 is 
very similar and so it is not suitable either.

Possibly the most suitable valve for our pur­
pose is the 6BQ5 (EL84). This valve is rated to 
give 6 watts output with a plate current of just 
under 50mA. This suits our purpose nicely and 
it is the obvious choice. More will be said later 
on regarding the possibility of using other 
valve types.

The question as to whether the whole sys­
tem would be contained in one complete case, 
or broken into two or more separate 
assemblies also had to be decided. While there 
is a lot to be said for including everything in 
one assembly, there are also arguments for 
separating some of the functions. It is desirable 
to keep the RF and audio sections separate,

At left is the completed prototype, built into 
a standard metal case. Full circuit details are 
shown on the facing page.

44 ELECTRONICS Australia, January, 1976



3.5MHz NOVICE TRANSMITTER

to avoid the possibility of RF getting into the 
audio circuits, with attendant problems such 
as distortion and RF feedback.

A fairly logical choice would be to make the 
RF sections into one assembly and combine 
the audio and power supply into another 
assembly. This is the method which we have 
adopted. Apart from the power supply 
requirement, the RF section is a complete CW 
transmitter and we will describe this part first, 
leaving the modulator and power supply to be 
described next month.

The circuit of the transmitter is conventional 
but for the benefit of novices it may be worth 
while to have a closer look at it. The crystal 
oscillator is a Colpitts, with the normal L-C 
tuned circuit replaced by a crystal. A pentode 
valve is used, with the screen-grid being 
bypassed and so grounded to RF so that it 
actually performs the normal function of the 
plate or anode.

The plate proper is "electron-coupled” to 
the oscillator part of the circuit and there is 
a tuned circuit in the plate which is resonated 
at the same frequency as the crystal. It may 
be of interest to note that the plate tuned cir­
cuit of such an oscillator may be resonated to 
a harmonic of the crystal frequency, so the 

' complete stage could be used as a frequency 
multiplier in a more elaborate transmitter.

In order to achieve oscillation, a characteris­
tic of the Colpitts oscillator is to use two 
capacitors in a voltage divider arrangement, 
with the capacitances selected so as to give 
the correct amount of feedback. This is 
achieved in this case with the lOpF and lOOpF 
capacitors in series. A 47k grid leak is con­
nected from the control grid to the cathode, 
which is also connected to the junction of the 
capacitor divider. An RF choke is used be­
tween the cathode and earth return, to provide 
a DC path for the cathode current and to keep 
the cathode at its correct RF potential.

Output from the plate of the oscillator is fed 
via a .001 uF capacitor to the control grid of the 
power amplifier. In this grid circuit we have 

a 22k resistor for the grid leak. It will also be 
noted that there is a 1k resistor in series with 
the grid leak. This is for metering the amount 
of grid current passing through the grid resis­
tor, by virtue of the RF drive from the previous 
stage. The current through the 1k resistor may 
be read off as a voltage drop. A 10k resistor 
from the junction of the 22k and 1k resistors 
is run to a 0-1 mA meter, making it a 0-10 volt­
meter. Thus, if a current of 1mA is flowing 
through the 1k resistor, it will read as 1V on 
the meter.

The cathode ot the power amplifier is nor­
mally grounded to DC and RF. But in order 
to achieve certain transmitter controls and 
functions this circuit is here somewhat more 
complex. We will leave this for the moment 
and return to it a little later on.

The screen grid of the power amplifier is fed 
from the modulated high tension supply, via 
two 22k, 1W resistors in series. The screen is 
bypassed to RF but the value of this capacitor 
must be such that it bypasses the RF while not 
affecting the higher audio frequencies. A value 
of .001 uF meets this requirement.

The plate of the power amplifier is also fed 
from the modulated high tension supply, via 
a 2.5mH RF choke. This choke passes the plate 
current and also allows the RF output voltage 
to be developed across it. It may also be seen 
that there is another RF choke, shunted with 
a 100 ohm resistor, right at the plate of the RF 
amplifier. This combination is inserted as a 
precaution against parasitic oscillations, 
although we did not find it to be necessary.

Metering for the power amplifier plate cir­
cuit is done in a similar manner to that for the 
control grid. As the current will be much 
greater in this case, instead of a 1k resistor, we 
have used 100 ohms. A 10k resistor is con­
nected in series with the same meter as before, 
and the voltage drop across the 100 ohm resis­
tor is read on the meter, in terms of current 
(0-100mA).

From the junction of the RF choke, 100 ohm 
and 10k resistors is an RF bypass capacitor. As 

was the case with the screen grid bypass, this 
capacitor must bypass the RF at this point but 
as it is in the modulated HT line, it must not 
affect the audio frequencies. Again, a value of 
.001 uF meets the need.

While it may be possible to avoid neutralis­
ing the power amplifier, it is quite a simple 
addition and one which we consider well 
worth while. Neutralisation is achieved by the 
series-capacitance method. A 3-30pF neutralis­
ing capacitor is connected back to a 470pF 
capacitor at the "cold” end of the crystal 
oscillator tuned circuit. The complete neu­
tralising circuit is in the form of a bridge. Neu­
tralising is correct when the ratio of the 
neutralising capacitance to the 470pF is equal 
to the ratio of plate-to-grid capacitance to the 
input capacitance to the control grid. This latter 
also includes the output capacitance of the 
previous stage, plus strays.

Returning now to the plate circuit of the 
power amplifier, the RF energy at the plate is 
fed via a .01 uF coupling capacitor to a "pi- 
network". The coupling capacitor is necessary 
to block off the DC voltage from the tuned 
circuit, but at the same time passing the RF 
component.

The pi-network consists essentially of a 
tuned circuit, with a coil and two capacitors. 
Both capacitors are variable and one functions 
as a "tuning" capacitor and the other for "load­
ing". The complete circuit is an impedance 
matching device, transferring the RF energy 
from a high impedance plate circuit, to a low 
impedance feedline to the aerial. The tuning 
capacitor is a somewhat lower value than that 
for loading, thereby achieving the required 
impedance transformation. To obtain suf­
ficient capacitance for the loading element, a 
fixed capacitor is connected in parallel with the 
smaller variable capacitor.

It may be seen that there is a 2.5mH RF 
choke connected across the loading capacitor. 
This does not contribute to the functioning of 
the circuit but it is included as a safety device. 
Should the .01uF coupling capacitor break
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-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 you 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: 
Radio for Amateurs — Amateur Operator’s Certificate 

For full information mail this coupon today:

Stotts®
* TECHNICAL CORRESPONDENCE COLLEGE 

The name to trust in correspondence education 
Please send me, without obligation, full details of the following courses:

Stott's undertake that no sales counsellor will call.

Mr., Mrs., Miss

Address

159 Flinders Lane, Melbourne.
383 George Street, Sydney.

STC8 is 290 Adelaide Street, Brisbane.

________________________ Postcode

66 King William St. Kent Town, S.A.
89 St. George's Terrace, Perth.
P.O. Box 3396, Singapore 1. EA176

down, this choke will short the DC supply, 
otherwise it would appear as a high voltage 
on the aerial and feedline, with potentially 
dangerous consequences.

Also connected across the loading capacitor 
is another metering circuit, consisting of a ger­
manium diode, a capacitor and a 47k resistor. 
This circuit rectifies a little of the RF output, 
and the resulting DC voltage appearing across 
the .001 uF capacitor is read on the meter. The 
meter reading is not calibrated accurately, but 
it gives a relative output level reading useful 
for tuning purposes.

All the metering functions described are 
achieved by the use of one meter, switched 
to whatever circuit may be required at any 
time. The grid circuit is capable of reading up 
to 10mA. The plate circuit is made to read 
100mA and it may be necessary to modify the 
value of the 10k resistor in series with the meter 
for this reading to be accurate. This will be dis­
cussed later on. A .01 uF capacitor is shunted 
across the meter terminals to protect the meter 
from any RF component which may find its 
way to the meter.

A relay is required to perform switching 
functions between the transmit and receive 
modes. A miniature relay with a nominal 12V 
DC winding and with four sets of changeover 
contacts is needed. The circuit shows one set 
changing the aerial connection between the 
receiver and transmitter, with a second set 
used to short-circuit the aerial lead to the 
receiver when the transmitter is on. A third set 
of contacts is used for the function involving 
switching between the phone and CW modes, 
while the fourth set is reserved for use in 
receiver muting during transmitting.

A special power supply is required for the 
relay coil. This supply is derived from the trans­
mitter valve heater 6.3V AC supply. A half­
wave voltage-doubler circuit using two silicon 
power diodes and two 470uF electrolytic 
capacitors give approximately 12V DC under 
load. This voltage rises somewhat off load.

As mentioned earlier, the cathode circuits 
are somewhat more than a simple arran­
gement. This is brought about by the need for 
a satisfactory keying arrangement for CW 
transmission. The classical method of achiev­
ing keying with this type of transmitter is to 
tie the two cathode circuits together and key 
both stages. A study of this part of the circuit 
will show that this is how we have done it.

Under "key-up" conditions, there is prac­
tically no cathode current at all. To stop the 
cathode potential from rising too high above 
earth potential, with the danger of heater­
cathode breakdown, a 100k resistor is con­
nected permanently between the power 
amplifier cathode and earth. This limits the vol­
tage to about 150V between cathode and hea- 
ter/ground.

A 330 ohm resistor in the cathode of the 
power amplifier performs two functions. In the 
event of loss of grid drive, this resistor acts as 
a bias resistor and limits the plate current of 
the valve to a safe value. This resistor is also 
part of the keying filter circuit, working with 
the 1uF electrolytic capacitor to soften the key­
ing characteristic. The 1uF electrolytic and a 
.01uF capacitor in parallel function as RF and 
audio bypass for the power amplifier 
cathode.

Another part of the keying filter is a 47 ohm 
resistor in series with a .01 uF capacitor, directly 
across the key. This is to reduce sparking at 
the key contacts and so avoid key clicks.
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A "net" facility is also included in the 
cathode circuits. A resistor is connected in 
series with a "net" switch, the two also being 
across the key. By operating this switch, the 
resistor limits the current to both stages but 
the oscillator will still give enough output to 
be heard in the receiver, which may be set cor­
rectly to the crystal frequency. The value of the 
resistor must be determined experimentally.

Having looked over the circuit, perhaps 
some comments on components may be help­
ful.

Resistors should present no problems at all. 
The only point to watch is that although most 
resistors may be Xi watt types, some must be 
1 watt rating as indicated on the circuit and 
the parts list.

Some of the capacitors are reasonably cri­
tical and substitutions should be avoided 
unless readers have good reason for doing so. 
The two variables are quite standard and are 
made by Roblan. Although the spacing is fairly 
close, especially for the tuning capacitor, in 
practice we have found that it presents no 
problems with regard to flashover on modula­
tion peaks. The 3-30pF neutralising capacitor 
used on the prototype is one of the older 
Philips "beehive" type. We suggest that you 
use this type if you can get one. Otherwise a 
substitute, such as the newer Philips trimmer 
with solid dielectric should suffice, although 
we have not tried them in this application.

The .01 uF coupling capacitor between the 
power amplifier and the pi tuning network 
should ideally be a stacked foil mica type. 
Unfortunately these are very difficult to come 
by these days and so most builders will have 
to content themselves with some other type. 
We used a ceramic disc type rated at 630V and 
this has proved quite satisfactory in operation. 
At this rather low frequency, it may be possible 
to use one of the polycarbonate types, also 
rated at 630V, in this position. We used one 
of this type across the loading capacitor.

The crystal must be within the frequency 
range 3.525MHz and 3.575MHz. We used two 
crystals provided by courtesy of Bright Star 
Crystals Pty. Ltd., 35 Eileen Road, Clayton, Vic-

LIST OF COMPONENT PARTS
1 Metal case, 9in wide x 6Xdn high x 5Xiin 

deep
1 Chassis, 8in x 5'Ain x 2'Ain
1 Meter, 0-lmA, 65mm x 60mm
7 Crystal, selected frequency, HC-6/U, 

30pF, ambient temperature, tolerance 
.003%

1 Socket for crystal
2 Toggle switches, SPST, McMurdo
1 Rotary switch, 2-pole, 5-position, Oak or 

label
1 ¡ack socket, 6.4mm
3 Knobs, label etc
7 4-pin miniature speaker socket
2 Coaxial sockets, McMurdo, Belling & 

Lee
7 9-pin miniature valve socket
7 Octal valve socket
7 Octal plug
2 'Ain flexible couplings
7 Relay, 72V winding, 4 sets changeover 

contacts
7 Socket for relay
7 Coil former, Neosid, 7.6mm x 32mm with 

can and grade 900 slug
7 Coil former, R.C.S. Radio, 32mm 

diameter x 67mm long ,
7 Valve, 6BX6
1 Valve, 6CM5
2 Silicon diodes, EM401 or similar
7 Germanium diode, OA91 of similar
3 2.5mH RF chokes

This under-the-chassis view dearly shows the layout of the ma/or components. Note the relative 
positions of the various tagstrips used to facilitate construction.

toria. The frequencies which we selected were 
on 3.530MHz and 3.565MHz, but frequency 
selection will be upto individual choice, within 
the limits laid down. You may order crystals 
from Bright Star Crystals Pty. Ltd., from another 
manufacturer of your choice, or you may even 
have one of the old FT243 types. In point of 
fact, we did our initial development with one 
of these old crystals on 3.540MHz and it func­
tioned very well.

The meter is a readily available type and 
there should be no problems here. The knobs 
used on the prototype came from Messrs 
Watkin Wynne Pty. Ltd. These knobs are of 
machined aluminium and are quite attractive.

8 Miniature 5-tag strips
4 Rubber grommets
7 Anode clip for 6CM5 valve
RESISTORS (XiW unless stated otherwise)
7 47 ohms
2 100 ohms
1 330 ohms
2 1k
2 10k
1 10k 1W (see text)
1 22k
2 22k 1W
7 33k
2 47k
7 700k
CAPACITORS
1 10pF NPO ceramic
7 3-30pF Philips trimmer (see text)
1 100pF NPO ceramic
7 220pF 630V polystyrene
2 10-415pF single gang variable, Roblan
7 470pF 630V polystyrene
4 ,001uF 630V polycarbonate or ceramic
1 ,0018uF 630V polycarbonate
5 .01 uF 400V polycarbonate or ceramic
7 .01uF 500V ceramic (see text)
7 1uF 350VW electrolytic
2 470uF 16VW electrolytics

MISCELLANEOUS
Hookup wire, solder, solder lugs, screws, 
nuts, cable clamp.

The rotary switch used for meter switching 
is readily available and we used an "Oak", 
made by MSP, on the prototype. We under­
stand that Watkin Wynne are also able to sup­
ply a suitable switch under the label brand. The 
toggle switches which we used were supplied 
by McMurdo (Aust) Pty. Ltd. These switches 
are rugged, have an easy to use paddle and 
are readily available.

The relay is a miniature type, with a 12V coil 
and four sets of changeover contacts. There 
are a number of different brands available and 
the one which we used was made by Varley.

There are two coil formers used in the trans­
mitter, one in the plate circuit of each stage. 
The oscillator output coil is wound on a Neosid 
7.6mm former, 32mm long and tuned with a 
grade 900 slug. The former is housed in a 
square aluminium can. The power amplifier 
coil is wound on a former which is l’Ain 
(32mm) diameter and 2Hin (67mm) long. The 
former which we used was supplied by R.C.S. 
Radio and we understand that there are ample 
stocks of these formers. There are two types 
available, one with the standard 6-pin valve 
base and the other without pins. We used one 
without pins.

Three RF chokes are required and we found 
that in all cases a standard 2.5mH, single pi 
winding type was adequate. This applied also 
to the RF choke in the plate circuit of the 
povyer amplifier where an RF choke would 
normally need to be a more elaborate one and 
one which had an ample current rating. 
However this transmitter only has to operate 
on one frequency band and the plate current 
is only of the order of 40mA. The simple RF 
choke has been found to be very efficient, with 
no signs of overheating.

The subject of valves has been given quite 
a lot of thought. The types which we chose 
for the initial prototype are those which we feel 
should be readily available to many builders 
without even having to go out and buy them. 
Both the 6BX6 and the 6CM5 have been used 
in large quantities in black and white television 
receivers. Old receivers of this type may well 
be a source of valves for this project. Even if 
you are not that fortunate, then they are still 
available from most component houses.
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When you need a third hand . . .
you need a "MICO" soldering iron stand

Simply adjust swivel joint to most con­
venient position (using Allen Key 
supplied).
The reel of Ersin or Savbit solder is an 
optional extra.

Accepts Mice 20 watt or 10 watt (using 
split adaptor supplied).'
May accept other brands where barrel 
handle diameters are compatible.

$ 10.00 Tax exempt plus postage or freight 
Packed weight is 1.5 kg.

Manufactured & marketed by the makers of the popular "Mico" range of soldering irons

FROM RADIO SUPPLY STORES EVERYWHERE

orfrom WATKIN WYNNE PTY. LIMITED
32 FALCON STREET, CROWS NEST, N.S.W. 2065 

P.O. BOX 392, CROWS NEST PHONE: 43-2107, 43-1912 
Telegraphic Address: "WATWYN" CROWS NEST

ANNOUNCING A MAJOR PERFORMANCE BREAKTHROUGH!

The new 033 module virtually eliminates the transient inter­
modulation distortion which removes the fine detail from 
music with conventional amplifiers. (And in spite of recent 
reports to the contrary this fine detail cannot be put back 
by the loudspeakers!)

The 033 is impeccable in all other aspects, too!
* Frequency response ± IdB 1 5Hz—45KHz# ♦
4- T.H.D. less than 0.005% >
* Output 100W RMS into 4 ohms, 70IWijnto 8 ohms
* Input sensitivity 1 volt
>S/N ratio greater than 90 dB

Peak clipping indicator with LED
Output overload protection with positive shutoff and LED 
indication
# Deliberately rolled off sharply below 15 Hz to 

protect low-powered speakers.

Auditec modules are available from:

SYDNEY: ALAN OLIVER ELECTRONICS P/L BUNDABERG: BUNDABERG HI-FI 
188 Pacific Highway 244 George Street

St. Leonards 2065 Runrlaham

AND FROM: AUDITEC AUSTRALIA
P.O. Box 228 Hornsby, N.S.W. 2077 
Phone (02) 47-4166

Ph.: 43-5305

BRISBANE: DELSOUND PTY. LTD.
35 Logan Road

Ph.: 71-3Ï76

DUBBO: DUBBO HI-FI
64 Talbragar Street

I

I
I

PLEASE SEND DETAILS OF THE NEW 033 MODULE TO:

NAME: ..........................
Woolloongabba 4102 
Ph.: 91-7048

Dubbo 2830
Ph.: 82-3793 I ADDRESS ......................

MELBOURNE: ZEPHYR PRODUCTS 
70 Batesford Road 
Chadstone 3148 
Ph.: 56-7231

TAMWORTH: HI-FI GALLERY I
186 Bridge Street 
Tamworth 2340 I
Ph.: 65-7788 I

EA 1/76
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There are a number of alternative valves 
which may be used in this transmitter, although 
we have not tried any at this stage. It is hoped 
that in the not too distant future we may be 
able to get time to investigate at least some 
of the alternatives. Such types as the 6EH7, 
6AU6, 6AM6 come to mind as being possibili­
ties for the crystal oscillator. In place of the 
6CM5, such types as the 2E26, 6146, 807, etc., 
may be tried. These are all double ended 
types, in common with the 6CM5 but it may 
be possible to use some single ended types. 
Here the possibilities are numerous and such 
types as the 6V6, 6L6, 6BW6, 6AQ5 and 6M5 
may be suitable.

The transmitter is built into a metal case, 
230mm wide x 170mm high x 140mm deep, 
including a chassis 200mm x 130mm x 50mm. 
This metalwork is made by Wardrope & Carroll 
Fabrications Pty Ltd and should be available 
through most components houses. The metal­
work is not drilled and this means that builders 
will have to do the necessary drilling and 
punching themselves. If required, copies of the 
metalwork drawings may be obtained from the 
Information Centre.

Before proceeding with the main assembly 
and wiring, it is a good idea to wind the coils. 
The oscillator plate coil consists of 50 turns of 
28B&S enamel wire, close wound on the 
Neosid former. Each end of the winding may 
be anchored with a piece of good electrical 
tape, making sure that the winding is firm and 
not free to move. A spot or two of lacquer or 
paraffin wax could be used to advantage. The 
grade 900 slug should be stabilised with a short 
piece of thin shirring elastic, obtainable from 
haberdashery stores. The cotton should be 
removed before use. The coil winding should 
be terminated at the lugs which make for the 
shortest leads when the coil is wired into cir­
cuit. The aluminium can is fitted after the coil 
is completed.

The final tank coil is wound on the TAin 
diameter former, using about 20B&S enamel 
wire, 20 turns wound to 16 turns per inch, mak­
ing the winding 1'Ain long. Each end of the 
winding is anchored by drilling two holes 
about 'Ain apart and threading the wire 
through. The winding must be firmly wound 
and carefully spaced and again, a small quan­
tity of lacquer or paraffin wax may be used to 
ensure that the windings remain in place. A 
hole is drilled in the bottom of the former for 
fixing purposes later on.

The parasitic suppressor in the plate circuit 
of the power amplifier consists of four turns 
of about 20B&S tinned copper wire, wound 
over a 100 ohm h watt resistor. The leads of 
the resistor are cut off very short. The plate 
cap is soldered to one end and a short piece 
of hookup wire is soldered to the other end.

The process of assembly could conveniently 
start with the valve sockets. The oscillator valve 
socket should be orientated with pins 4 and 
5 facing towards the centre of the chassis. The 
key of the power amplifier valve socket should 
point towards the position for its tank coil. The 
relay socket should be orientated as may be 
seen from the photograph. The three sockets 
on the back skirt of the chassis present no 
problems.

Before mounting the two variable capaci­
tors, make sure that you solder a lead on the 
underneath lug for the stators of the loading 
capacitor. The oscillator coil is fixed with two 
6BA screws and the tank coil may be held with 
one screw and nut and with the leads facing 
between the two variable capacitors. Grom-

A topside view of the chassis, as seen from the rear.

mets are fitted to the hole on the back skirt 
of the chassis, one behind the tuning capacitor, 
one in front of the oscillator valve and one bet­
ween the power amplifier valve and the 
oscillator plate coil.

Underneath the chassis, there are seven 
5-tag strips. There is one fixed under each of 
the valve socket screws of each socket. Two 
more in about the middle of the chassis are 
held under screws fixing the tuning capacitor. 
The seventh one is located under a screw fixing 
the loading capacitor and close to the lead 
from its stators. The eighth tag strip is located 
on the body of the tuning capacitor. We fixed 
it with a self-tapping screw and the location 
may be seen from the photograph.

Turning now to the front panel, the crystal 
socket, meter and the two 'Ain bushes may be 
fixed. Slip the flexible couplings on to each of 
the variable capacitor spindles. Now the front 
panel is assembled on to the chassis by means 
of the two toggle switches, the rotary switch 
and the jack socket. Two short pieces of 'Ain 
diameter rod are required to be run through 
the bushes on the panel. The rods need to be 
long enough to be fixed to the flexible coupl­
ing and with enough protruding to take a knob. 
Suitable pieces of rod may be salvaged from 
offcuts of potentiometer spindles.

With the assembly complete, we are now 
in a position to do the wiring. Quite a lot of 
the wiring detail may be gleaned from the 
photographs but some comments touching on 
some of the more obscure points may be help­
ful.

All wiring which does not involve actual sig­
nal paths may be run as desired, keeping in 
mind the idea that leads should never be 
unnecessarily long and that they should be run 
neatly. Where earth points are involved, it is 
always best and indeed at time>, essential, to 
make them as short and direct as possible. 
Where leads have to run between the top and 
bottom of the chassis, the hole through which 
it should run will be quite obvious.

All wiring around the sockets of both valves 
is done between the actual socket lugs and the 
lugs on the adjacent tag strips. Neatness and 

short, direct leads will result in a satisfactory 
job. Remember to earth the centre spigot of 
the oscillator valve socket, along with other 
points which must be earthed.

The electrolytics and diodes for the relay DC 
supply are strung between the two tag strips 
in the middle of the chassis. The tag strip to 
the right contains the items on the output end 
of the fank coil and across the loading capaci­
tor. Care needs to be taken when wiring the 
relay, to identify the socket lugs correctly. One 
set of changeover contacts is run to lugs on 
the 4-pin socket on the back skirt of the chas­
sis. These are for use in muting the receiver 
and the connections will be determined by 
individual requirements.

When wiring to the coaxial sockets, to avoid 
melting the insulation a plug should be 
inserted into the socket while soldering. The 
six leads running from the transmitter chassis 
are run through the grommet provided and the 
leads are clamped adjacent to the grommet. 
The leads should be long enough to run be­
tween the transmitter and modulator chassis 
but they should not be excessively long. We 
made those on the prototype about 50cm. An 
octal plug is fitted to the far end.

Most of the wiring above the chassis 
involves the final tuning circuits. The bottom 
end of the coil is terminated on the top rotor 
lug of the loading capacitor and the top end 
is terminated similarly on the tuning capacitor. 
The RF choke, resistor and .001 uF capacitor are 
mounted on the tag strip. One lug of the neu­
tralising capacitor is also soldered to the tag 
strip and a lead runs to the under-chassis from 
the other lug. The coupling capacitor is run 
directly between the tag strip and the top lug 
of the tuning capacitor. Note that the stopper 
is connected directly to the valve anode clip.

By the time you have completed the wiring 
of the transmitter, I imagine that the next issue 
of the magazine will be about due and we 
expect to be able to give details of the other 
unit, which includes the modulator and power 
supply. All necessary information will be 
included for adjustments and getting the 
complete transmitter operational. ®
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SPECIAL OFFER, HOLIDAY FUN PROJECT!

A simple electronic 
mosquito repeller
Summer is here, and as we make our escape into the great outdoors 
a small, but by no means insignificant, pest makes his presence felt. 
This year, however, we have a new weapon with which to wage war 
on mosquitos. A clever amalgamation of sex and electronics has 
produced a mosquito repeller which is designed to create a "free 
area"—indoors or out.

by DAVID EDWARDS

Years of university research has 
established that mosquitos can be 
repelled by sound. After mating, but 
before her eggs can incubate, a female 
mosquito needs blood. This is usually 
obtained from a convenient warm­
blooded animal—you! During this time, 
the female will shun all male mosquitos 
(no doubt much to the chagrin of the 
males!). These desolate fellows, search­
ing for conjugal bliss, emit a characteris­
tic sound.

Intensive study has determined that 
this sound has a frequency in the range 
21 to 23 kilohertz. Our electronic device 
generates a similar sound, and in fact 
simulates a large crowd of males. This of 
course will attract large numbers of 
mosquitos of both sexes.

In the interests of decency, we will not 
give details of all that occurs when the 

Here is the circuit for the unit. As you can 
see, it is very simple. The unijunction and 
the diode are available at a special offer 
price, too.

sexes meet. Suffice it to say that pregnant 
mosquitos (female of course!), which are 
the only type that bite, are repelled by 
the large numbers of males, real and 
simulated, and search further afield for 
their source of blood.

This means that all the lucky people 
sufficiently close to the repeller are safe, 
and should not be bitten. Due to the rush 
to get this article into print in time for 
summer, we have not been able to carry 
out any field tests on the effectiveness of 
the repeller. However, promising results 
were obtained from measurements 
made in our laboratory.

Turning now to the diagram, we can 
see how the required supersonic sound 
source has been realised. TR1, a unijunc­
tion transistor, functions as a relaxation 
oscillator. Operating frequency is deter­
mined by the R-C network connected to 
the emitter. The frequency stability with

-(EA. mosquito repeller

At left is our version of the mosquito 
repeller. Easy to build, it is an ideal 
holiday fun project. 

respect to voltage and temperature of 
this type of oscillator is more than 
adequate for the job in hand.

Initially, the capacitor is discharged, 
and no current flows in the emitter. As 
the capacitor charges through the resis­
tance, the emitter voltage rises. When 
this reaches the peak point voltage, TR1 
fires, and discharges the capacitor 
through the circuit connected to B1.

As the capacitor is discharged, the ini­
tially high emitter current falls. When this 
current drops below the valley-point cur­
rent, TR1 turns off, and the cycle starts 
again. The output voltage, obtained at 
B1, is a series of short pulses.

These pulses are applied to the base 
of TR2 b ' the 100 ohm resistor. TR2 
operates as a switch, applying pulses of 
power to the speaker at the oscillator 
frequency. With the component values 
shown, the duty cycle is about 10 to 1: 
i.e., the pulses last for one-tenth of the 
oscillator period.

Sound output is produced by a minia­
ture speaker, of the type that is normally 
fitted to small portable radios. We used 
a 25 ohm type. Lower impedance 
speakers must not be used alone, as they 
will overstress TR2. If necessary, insert a 
resistor in series with the speaker, to 
bring the load back up to 25 ohms. With 
an 8 ohm speaker, use an 18 ohm resistor. 
Higher impedance speakers may be 
used, and in this case no resistor will be 
needed.

The diode in parallel with the speaker 
is to bypass inductive spikes from TR2.

In order to make the Mosquito 
Repeller portable, we have powered it 
from batteries. We used four penlight 
cells, connected in series to give a 6V 
supply. As the current drain of the circuit 
is of the order of 20mA, the service life 
should be in excess of fifty hours.

To help you in building this and other 
unijunction projects, Dick Smith Elec­
tronics are making another one of their 
special offers—5 unijunctions for $2, or 
40c each instead of the usual $1.40! They 
are also offering handy 100V silicon 
power diodes at 50 for $2, or 4c each. 
Use the accompanying coupon to get 
them.

Construction of the Mosquito Repeller 
should be quite simple. We used a 
readily available plastic box as the case. 
Drill a neat pattern of holes in the top
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PARTS LIST
1 unijunction transistor, 2N2646, 

DS2646 or equivalent.
1 NPN transistor, BC548 or 

equivalent.
7 silicon diode, EM401 or 

equivalent.
7 700 ohm, 7 680 ohm, 7 10k resistor.
7 10k trimpot.
7 0.0022uFplastic capacitor.
7 miniature speaker, (see text).
7 case.
4 penlight cells, holder and 

connection clip.
7 piece Veroboard.
7 switch, single pole single throw.

MISCELLANEOUS
Hookup wire, solder, machine 
screws, nuts, washers, threaded 
spacers, foam rubber.

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with high ratings may generally be 
used provided they are physically 
compatible.

to act as a baffle for the speaker. This can 
be held in place using small screws, nuts 
and washers, placed around the circum­
ference.

We assembled the electronics on a 
small piece of Veroboard. As the circuit 
is very simple, we have not provided any 
details of the actual placing of the com­
ponents. An idea of our layout can be 
gained from the photographs. Connec­
tions to the various elements not on the 
Veroboard can be made using hookup 
wire.

The Veroboard is supported on a 
spacer fitted to one of the speaker

Use this Order Coupon to obtain your 
Unijunction Transistors

A view of our mosquito repeller, taken with the back off and the board swung out. 
Almost any small speaker can be used, as the text explains.

mounting screws. Mount the board 
upside down, and orient it so that access 
to the trimpot can be gained through a 
small hole in the case. This will facilitate 
adjustments to the operating frequency.

The mounting screw for the Veroboard 
can also serve to hold the back panel on. 
The type of battery holder we used can 
be seen in the photographs. This was 
chosen because it was a press fit into the 
case, and only required a small piece of 
foam rubber to prevent movement. The 
on-off switch can be held in place using 
self-tapping screws.

Suitable labels can be applied to the 
front of the case, using stick-on lettering. 
When finished, this can be protected by 
spraying with clear lacquer. This 
completes construction, and the device 
is now ready for testing.

As the sound produced by the 
Mosquito Repeller is higher pitched than 
most people can hear, there will be no 
immediate indication that it is operating 

correctly. If desired, the timing capacitor 
may be temporarily increased in value to 
0.01uF. This will lower the operating 
frequency into the audible range, and 
enable you to hear the device operat­
ing.

Once satisfied that all is working cor­
rectly, replace the 0.0022uF capacitor, 
and adjust the 10k trimpot so that the 
frequency is about 22kHz. If you do not 
have access to any frequency measuring 
equipment, set the pot to the middle of 
its range. If necessary further adjust­
ments can be made under field condi­
tions, in the presence of mosquitos!

NEW RELEASE!

ALL ELECTRONIC DIGITAL 
ALARM CLOCK KIT P107 

$36.50 + P&P $2. 
PRIMO EMU 522 MICS. 

$19.80 + P&P $2.
SPEAKERS 8 ohm— W' 

85c + P&P 30c.
ELECTRONIC CONCERN 

P.O. BOX 380 
DARLINGHURST, NSW 2010

Enclosed is my cheque/postal order for $........... Please forward
........pkt(s) of 5 DS2646 unijunctions at $2.00 per pkt
........pkt(s) of 50 EM401 silicon power diodes at $ 1.00 per pkt

Plus 50c per pack and post per total order

NAME .....................................................................................

ADDRESS .................................................................................................................

................................................................................................POSTCODE...............

Complete and forward this coupon, together with your remittance, in an envelope 
marked "UNIJUNCTION OFFER" to Dick Smith Wholesaler Pty Ltd, 160-162 
Pacific Highway, Gore Hill, NSW 2065

I_____________________________________________________________________________

HERE!
EDUC 8

The latest addition to our highly 
respected handbook series has 
arrived. Besides being a complete 
working manual to the EDUC-8 
system, it gives an insight into 
computer operation in language 
you will understand. If you're 
into computers, you need the 
EDUC 8 handbook
Only $3 00 (plus 60c P&P).

Electronics Australia
Box 163, Beaconsfield NSW 2014.
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LOOK FOR OUR HUGE NEW 84 PAGE CATALOGUE IN EA APRIL 76 
AVOID DISAPPOINTMENT, RESERVE A COPY AT YOUR NEWSAGENTS,

NOMUÇ'4510 
MATHEMATICAL 
'CALCULATOR

Features Reverse Polish 
Notation, 3 level stack 
plus separate accumulating C=s= 
memory display, 8 digit 
memory. 8 digit display. 
Logs, antilogs, sine, cos, 
tan etc..square root, squares 
squares.pi. reciprocals. 
We can't do it justice here

BPIS
check page 59 of our new 
Catalogue
NEW LOWER PRICE

>59*5
SPECIAL TAX FREE PRICE 
PRICE,

CASSETTE HOLDER
WHAT A TERRIFIC IDEA! 
Keeps your cassettes handy 
in revolving stand and spring 
grips prevent them sliding

R E 0^3^

GREAT GIFT!

out and getting lost. 
Attractive timber look finish. 
Holds 32 cassettes without 
cases and 20 in cases./*1/7/-

GORE HILL STORE OPEN 
THORS. TO 8pm DEC & JAN

whv
CIGARETTE LIGHTER 
PLUG to suit 50cMODEL FS 30 15 Watt SOLDERING IRON

This fantastic little iron operates from any 12 volt AC or 
DC source (car battery or 12 volt 1.2 amp Transformer
Complete with plated tip, & 9ft lead. Ideal for 

Transistor servicing & general home repairs SPARE TIP to suit 50c

¿A NEW TOOLS
SPECIAL TOOL PURCHASE
The search for new products is never ending and tools are one of 
the important areas we are constantly checking Just look 
through this new range and their incredible low prices. It must 
all add up to good value Especially with oui FREE ultra 
miniature screwdriver for those awkward grubscrews (Just ask 
for one with any tool order - worth SOcll)
201 TRANSISTOR NIPPER for very small gauge wires 4' ," 
(115mmI long Spring opening insulated handles Similar 
quality normally around S7 00 Well worth S3.50.(P&PS2 00)

.00

H3—C-R PULLER youi extra hand for removing awkwardly 
located parts. Spring loaded to remove component as solder 
melts. Ideal for servicemen S1.75

Handy Soldering Aids
P86 TWEEZERS with very fine, sharp, straight points and non- 
slip jaws. 125mm long. A must at only 65c (Ideal for medical 
cab,neI ,o°' _ JILIIIIIIIIIM- ■

DYNAMIC MIC SCOOP 
Limited trial quantity ol beaut 
dynamic mics - type DM403 
Looks just like the expensive ones

Single input splits to woofer and tweeter 
Scaled metal can.

attenuation from 30db to 0 5db Complete with 
instructions and 3/4" bushing lor speaker 
mounting Use this to extend your Hi Fi speakei 
system properly >

CROSS OVER NETWORKS

=00rnA ni

ESSI

UH‘>H INDOOR OUTDOOR PAGING

a

"3

Try one on tie beadi-youauld fininfortune

Here is the greatest tuner value you will ever see. 
Specially produced for Australia with 5QuS FM 
de emphasis. (Not the overseas 7^pS). Has a built

guaranteed for 
12 MONTHS

"Very good value indeed Neville
Williams. Electronics Australia. Feb 75 'plover!

" 'Se

I 4515 PROGRAMABLE
to above)

NEW LOWER PRICE INCLUDES NI CAD BATTERIES & 
RECHARGER P&P $2 00) A DROP OF $46.oo "

TAX FREE PRICE (B968) >39 T»P&PS2.00l

Only

NEW MIL'S

A must for high quality public 
address or paging systems also 
ideal for amateurs.

ECM1021 CONDENSER 
MICROPHONE OMNI DIRECTIONAL 
Frequency response 20-18 KHz 
impedance 600 Ohms supplied with 
windscreen. I0 ft. cable and press 
to talk switch. Only

HO.oo

used by TV personalities. Shiny silver fini 
right over Transformer built in to handle 
gives 50K impedance with -57db sensitivity 
Has on off switch, desk stand, mic stand adaptor 
and neck tie fitting for hands-off use 
Ideal for Groups. Clubs etc. Usual price 
would be S14 90. but yours for only 

¿10*(p&p 75c). 
(175mm long x 50mm dial. 
Supplied with removable lead

MODEL E-80 GUITAR PICKUP
Just the thing toconvert your acoustic guitar into an electric 
guitar.Smart black non reflective moulded case with volume 
control and strong steel clip to attach to soundboard. 
Comes complete with 'K phone plug and extra long lead. 
Measures 3"w x 2"d x 1'4"h High impedance output / 
suitable for most amps $0r?ylP& PS1 00I

.«.e XEON PLASH TUBES 

N^! Low SS W

MFT1210 ^»7 ' - no.ma«V

TE110 BATTERY CHECKER
So easy to-use. Can be hand held ot wall 

I mounted for checking any ’C, D', AA' 
I or 9V transistor battery in an instant 
I Meter gives accurate good marginal led 
I indication Rugged plastic construction 
I with plated spring contacts for long life

Size: 60W x 65H x 1600 mm
Why fork out S6.95’
our^i^

HIMOUND HK705 MORSE KEY
Unfortunately, the instructions are in Japanese, but we can tell 
from the diagrams that this key has real ball bearing pivots 
which can be adjusted It is beautifully made and a delight 
to handle Heavy duty construction right through Not a toy 
but a professional key Screws adjust spring tension and knob
travel Measures 160mm x 90mm x 65mm high Hi^ly 
recommended for you CW enthusiasts 

n quality

p«.pil
STEREO Lpad LP5OS
Better than a rheostat, this has two double 
element ganged rheostats wirewound 10W peak

LN3 As above but for 3 speaker systems

PACK?

WIRE PACKS
In response to numerous requests ideal for servicemen, 
experimenters etc. Bag contains 2 metres of each of 
12 different colours 0.12 x 10 hook up wire Yes. that's 
a total of 24 metres for only S1 00'

SPAGHETTI PACKS
Another popular pack containing assorted colours and 
diameters In all 30 lengths all around 6 " Just what you've 
been looking for and just SI 00
ELECTRO PACK
Yes' Dick's done it again Resister packs, capacitor packs, 
and now a GIANT 70% saving on brand new top quality axial 
lead electros. Listing from computer is based on USEAGE 
not USELESS values" 50 caps for only S5 00 Check the list
10V 
16V 
25V 
50V

2x22. 1x47. 8x100. 15x220. 1x470
2x100. 2x220
1x10. 2x22. 1x47. 3x100. 2x220

See 50 USEFUL values (some worth 70c each) yet average 
price is only 10c each HURRY for these specially imported 
packs (not surplus) at only S5 00 for all 50 electros

RAINBOW CABLE Ideal for looms Flat multicore cable with 
12 color coded strands banded to form flat cable Use it to 
pass intercom cables under carpets etc. Normal hook up wire 
rating Save 20c/M Now only 45c/M orS32/1

H9 SOLDER BULB A simple rubber bulb type solder sucker 
for de soldering S2.20

H8 IRON TIP CLEANER reduces 
oxidation and prevents 
contamination ol iron tip S2 50

H72 HEAT SINK Like an alligator clip made of aluminium. 
A must for transistor work 75c

EL-1 SOLDER SUCKER Full metal construction - (letter 
than plastic" With Teflon tip. Simple push release thumb 
mechanism Complete with nozzlesweeper (') Normal price 
S9.00 Now only S7 50 (Spare Teflon tips S 1.50)

K88 NIBBLING TOOL 
cuts any shape opening in sheet steel 
to 0.6mm thick or light alloy to 1.5 
mm. Easy to use. cuts plastics too 
without distortion.Follows scribe 
lines easily. Our catalogue price is 
S9.50. Now a bargain at $7.50,?v

Don't take our word for it. see the review in Feb E A 
The Echosound Tuner is incredible value for money 
Has separate AM and FM front ends 10 transistors 
and 14 diodes Covers FM 88 to 108 MHz AFC, 
60db S N. 35 db sepn 600mV output AM 535 to 
1605kHz. ferrite rod antenna Features multiplex 
adaptor complete with built in stereo indicator 
240V operation Complete in Walnut case.

Guaranteed for 12 months.

Standard Pen Lite Cell size & RECHARGABLE1 
Normally S2 25 ea 

Nou/tfiïfë)
or 10 for $15 00 (gives 12 Volts)

PLUG IN IC 
BOARD 
H5610 
¥" * 2 .2$

Great VALUE
0.1 pin $¡.00 
spacing ____

GORE HILL 
STORE OPEN 
THU RS TO 8pm 
DEC & JAN

SUCHVALUt!
Not even DICK can improve on it!

indicator IC Multiplex. Separate tuned RF Stage 
Covers FULL AUSTRALIAN AM/FM band width. 
Fully assembled at less than the value of the parts.

DICK SMITH
ELECTRONICS CENTRE

Head Office & Mailorders
P&P 5Ocmin 

Shop hours:
Mon-Fri 9-5.30 Sat 9-12.
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----------------------- D.D you RECEIVE OUR FOUR PAGE SUPER STOCKTAKE MAILER ? IF NOT YOU ARE NOT 
IMDRRTANT ON OUR MAILING LIST — PLEASE WRITE AND ADVISE US IMMEDIATELY — FANTASTIC 
linrUIIIHIll SPECIALS ONLY LAST DECEMBER AND JANUARY.

75

co°Asso«*-

GUARANTEED NO PARTS MISSING

PROJECT 2508 KIT exactly a» 2S0A above but alvo includes

2508 above

1A AMAZINGLY LOW

OTHER SUGGESTED ACCESSORIES FOR THE PROJECT 250

SAVE

FULL PROVISION FOR VOL. 
TREBLE. BASS ANO BALANCE

PHILIPS CAPS. RESISTORS. 
MOTOHOLA TRANSISTORS

Basic 20MHz Counter has 4'5 digit L.E’D 
readout with leading zero suppression Crystal 
timetiase for self calibration or ext. cal. lM/50pl 
input impedance and 50mV io 10V rms sensi­
tivity. There can’t be a better, cheaper instrument

$24.50 (P & P S3 00) 
SP625 6” Woofer &

Expensive looking 
timber turntable base 

wijl take any APAK. 
8SR or GARRARD

amp & power supply 
$9.50 IP& PS1 50)

(12.5W TOTAL RMS1 INTO 8 OHM 
SPEAKERS

SCOPE SCOOP SAVE $33.00
keen enthusiast or professional, you’re going to

.need a scope and this Trio job is ideal for so many apphcati 
CO13O3A is a 3" 1.5 MHz CRO with 20mV/am sensitivity 
Direct input permits displays to 150MHz. We have made a 

'huge S 10.000 purchase so we can pass a saving of S33.00 on
to you" Normal trade price is S192 00 but the CO1303A is 

Fyours for S159 00 (Road freight S6.00 extra) Special tax f 
price (8OO51E) >sS!44 00 ONLY WHILE STOCKS LAST 

'SO HURRV Undecided’ See review in E.A June 74

>159 >3?
PRICES FOR TOP 
OVALITY HITS!!

( 200 MHz
4 COURTER KIT .

)ee £A. Petmher 75)

PROJECT 250 
25watt Stereo 
Amp

we GUARANTEE NOT A SINGLE

working «molili«'

HEATSINK. FULLY TINNED PCB 
10 TRANSISTORS. < DIODES. LOW 
DISTORTION OTL DESIGN
PREAMP/TONE CONTROL NETWORK 
BUILT-INCOMPONENTS WORTH MORE THAN

From Only $14.95

PARTS .DRAWERS
Frankly, we have seen a lot of component drawers come and 

• go over the years. In our opinion, these are the best ones 
that we have come across. Check these features
Large handle on the front of each drawer Special index card 
slot moulded into handle for labelling. Outside ot boxes have 
precision dovetail ways so that boxes may be securely fitted 
together Wall or bench mountable Trays do not seize insufe 
ixix as many inferior other types do. Two types available 
One with two drawers per box. The other unit has one drawet 
per box All boxes in smart white high impact plastic with the 
drawers moulded in a smart red colour. Overall dimensions 
5 1/8 m D. x 4.1/2 m.W x 2.1/4 in.H. Price only S1.00 each or 
80c.each 10 up (mixed.)

HUGE HI'WHITbATTERY SHIPMENT IN
Specially imported, factory fresh, hicfi capacity, long Ide

1050 D size metal jacket
1035 C size metal jacket
1015 AA penine
216 9 V Transistor metal case

200MHz Prescaler extends the capability ol the 
basic 20MHz by a tactor of ten Well worth 
buying the complete kit for just <

Piftw

SP620 8" Woofer &

$16 50 IP&PS2 50)

Front panel to suit 250 amp FP12 $2.00 (P

BOOKS
COLOUR TELEVISION THEOR 
by Hutson
Over 300 pages ot text, diagrams &
illustrations (some in colour) in this 
hardback edition A MUST for students 
engineers & technicians who wish to 
have a thorough understanding of the

fjork tn flis fubjtd

Perspex hd to suit 
$11.00 (P&PS1 50)

Save 10c
Save 10c
Save 10c

I00W GUITAR AMP (see E T I Dec 72)

Afi
PO$slb(<,

^s-onaliy , — 
nabve comn^’ ,O,Cw‘ u

Normally 30c Now 20c
Normally 25c Now 15c
Normally 20c Now 10c

100W RMS at 0.5% distortion from 
50HZ to 20KHZ with a 4ohm load. 
Connect as many speakers as you like 
as long as the combinedoimpedance 
is more than 4ohms. Input impedance 
3.9K ohm. Extremely ruqqed - 
construction r

ffMO

TOWERS' INTERNATIONAL TRANSISTOR 
SELECTOR, (T. D. Towers)
Our latest data book from Foulsham has over 140 
pages of computer listing (for the most up to date r 
print out') of over 10,000 transistors - ratings, 
characteristics, identification. — *
manufacturer etc. UK listing 
with addresses CV numbers 
etc Essential for the prof 
essional or keen hobbyist, 
at S1 00)

L.E.D READOUTS

FANTASTIC
PURCHASE
ALL BRAND NEW TOP QUALITY

O.MAN 3 0.127” Common Cathode
T' 3Volt 10mA FROM 85c 

$1.00'iach 6 for $5.00

SkFND 70 0.25" Common Cathode 
FROM^  ̂

$1.50 each 6 for $7.00 
4JDL707 0.33" Common Anode

FR0M $7.50
$2.00 each 6 for $9.00

BURGLAR ALARM VIBRATION SWITCH 
Rugged little switch goes open circuit when it is shaken 
Ideal for plateglass windows and safes etc Adjustable 
sensitivity Tamperproof case,Rugged PVC case 
5W.50V@0.IA Only 75m x 85mx 2 25m $2 00 
Normally closed contacts
MINI REED ALARM SWITCH (»*& 0
Fully moulded in grey PVC with riveted case for extra 
security Solder free screw terminals.Complete with PVC 
encapsulated magnet.Normally open contact closes by 
magnet Same rating as above Get the pair tor oniySI.50 
10up only S1 30 (These were selling at S1 90)

PROJECT SPECIALS
YES! WE HAVE THIS 
MONTH'S PROJECTS 
COMPONENTS IN STOCK
SL440 Dimmer IC $8.95
SCL4016Afor Stereo
Dynamic Noise Filter $1.05 

10 up $1.00
SC141D Plastic Pack Triac 
6A400V $2.0010 up $1.90

BOOK BONANZA!
With VOUCHER worth 
$1.00 off any book 
purchase of $10.00 or 
more. Write for your 
list TODA Y!

SCORES OF NEW BOOKS 
IN STOCK AT BEST PRICES

4JDL747 0.63” JUMElOFROM ¿9 
Common Ar ode 
5Volt 25mA

$3.50 each 6 for $18.00

READOUT

(Shown approx 
30% actual size)

TTL COOKBOOK - SAMS

ANDNOk/.DickwicK1.
D&OLDtRING OXY WKK
Desolders all sizes ot Electronic and Electrical 
connections in one second without flux. All 
sizes of electronic joints and electrical connec 
tions. from integrated circuits and printed 
circuit boards to telephone connections, can 
tie quickly, safely, neatly and economically 
desoldered with Dickwick and a regular solder

STOP PRESS: 
JUST PRINTED 
741 Operational Amp 
IC Specs and Circuits

Only 25c each

first ever, 120 pp DATA plus 200pp 
circuits & info Great Value at S9.95
ELECTRONIC PROJECTS $2

HUGl SAVINGS ON 
TKANSFMMCKS 
D.S.E. "EICO" Transformers 
Manufatru-Nt I»- Dn Smith F -h rm-

162 Pacific Highway Gore Hill
N.S.W 2065 tel:439 5311

Ateo at CITY I25 York St 
tel.29H26 
(Nr Town Hall) 

BANKST0WN

OSE 2851

OSE 2155

DSE 6672

raffiUdii I ihliL..
8 LARGE 
Digits for 
less than 
90c each.

INCLUDING GOLD PLA TED 
SOCKET. 180Volt OPER ATED 
IDEAL FOR CLOCK AND

CALCULATOR PROJECTS

only
$6.75

36I Hume Hwy
telex: AA20036 tel:7O966OO
cables: DIKSMIT Sydney (Nr Chapel Rd)

OSE GIL 2

$6.50

$3.50

$4.75

L1TTILE DICK
POWfiR SUPPLY

2-10/12V Reg 
3A Fused

I deal for 12V 
Transmitter

Wire directly into unit 
or mount terminals 
supplied.
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More about transformerless TV sets

In August last, these columns were devoted to a discussion of the topic 
"Why the ban on some colour TV sets?". Despite the intervening 
months and the introduction of other topics, we find ourselves with 
a backlog of letters on the general subject, and it is appropriate that 
we deal with at least a representative number of them.

As you may recall, the August article 
explained the problems of imported 
colour TV receivers using transformerless 
power supplies and half-wave rectifica­
tion. While admitting to strong and 
varied reactions to the transformerless 
concept, as such, we pointed out that the 
real problem had to do with the direct 
current component fed back into the 
mains. It made things difficult for pole 
transformers, and accelerated corrosion 
by electrolysis in underground pipes and 
metallic structures.

Because of these problems, most sup­
ply authorities on Australia have clas­
sified receivers of this type as 
unacceptable for direct connection to 
their mains, leaving their owners poten­
tially out on a limb. The question that has 
to be faced is whether the authorities will 
tolerate the limited number of such 
receivers sold before the alarm was 
raised or whether they will ultimately 
have to be modified in some way—at 
perhaps considerable cost to the owners 
or distributors.

Writing from Cambridge Park in NSW, 
a reader (V.Mi.) thanked us for alerting 
him to the situation but suggested that 
we should really have gone the whole 
way and listed the brands involved, so 
that prospective purchasers would be 
warned in precise terms.

In fact, our reason for omitting brand 
names did not flow from any kind of 
timidity. We .could have named certain 
makes and models without hesitation 
because they had been quoted to us as 
problem sets. It would have been quite 
unfair to do so, however, without 
researching the total Australian market 
and adding to. the list all other offending 
receivers. Wc: simply did not have the 
time to do this.

A further c onsideration was that new 
models were Ibeing brought into line with 
Australian requirements and to mention 
brands could have given them a reputa­
tion in retrospect, which they would have 

had to live down. Our reaction, 
therefore, was to alert purchasers to the 
possible problem, leaving them to ask 
direct questions about any model that 
they may have fancied.

So much for that.
The same reader went on to ask why 

the problem of electrolysis could not be 
alleviated by using separate earth rods 
for each house and plastic rather than 
metallic waterpipes.

In fact, neither measure would provide 
an answer to the problem. A DC path 
through the earth between spikes would 
still tend to track to and through buried 
metal, causing electrolysis in so doing. 
Plastic waterpipes might eliminate one 
problem (though it may introduce 
others) but what about other pipes, 
cables and structures that still need to be 
metal?

(Perhaps we shouldn't be too smart in 
mentioning plastic phone wires; 
someone may just think of fibre optic cir­
cuits!)

As we pointed out in the August issue, 
the. mere subject of transformerless 
receivers is enough to evoke strong emo­
tions in the servicing industry and two 
letters which arrived in our office on the 
very same day are typical of the conflict­
ing sentiments which correspondents 
expressed.

After pointing out that we have rules 
about wearing seatbelts and "gutter grip­
ping" in cars to forestall possible injuries, 
the first correspondent says:

A power transformer in a receiver per­
forms a similar function, minimising the 
risk of death through accidental contact 
with AC mains whilst servicing—or for 
someone just plain curious.

Overseas, rules regarding public con­
tact with the AC mains in ordinary cir­
cumstances go to great lengths, including 
a standard size probe which is poked, 
into any holes to see if it will touch "hot" 
parts.
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The function of a power transformer in 
a receiver, apart from altering voltage 
(here you must take my point) is to 
isolate people from the mains. It is our 
duty as technicians (colour, mono­
chrome or radio) to openly and honestly 
examine the threat to the life of a curious 
child or adult who, whatever one may 
say, will one day open the back of one 
of these "hot" receivers and grab the 
coax lead, while also touching the live 
Chassis. The result? Death!

From personal experience in the past, 
I truly know of servicemen being killed 
by a hot chassis and many others having 
had an AC mains shock during the work­
ing week.

Let us not allow a cost cutting binge 
to take someone's life in the future.

R.T. (Woodberry, NSW)

The letter very obviously reflects the "I 
hate live chassis" emotion that we refer­
red to in the August issue and to which 
the author himself pleaded guilty. But it 
also contains an evident self-contra­
diction: R.T. quotes "overseas" as an 
example of care taken to isolate people 
from the AC mains-yet this is the source 
of all the receivers which are under con­
demnation. By contrast, Australia is not­
able for its strict electrical safety stan­
dards including standard fingers and its 
conservative approach to transfor­
merless receivers!

I was intrigued also by R.T.'s reference 
to servicemen (plural) killed by hot- 
chassis receivers. Last August, we said we 
were unaware of any such occurrence 
and no one has come up with chapter 
and verse to prove otherwise.

In strong contrast with the views 
expressed by R.T., another reader has 
this to say:

Dear Sir,
Any TV set with a hot chassis is usually 

double insulated. Overseas, we find 
them safe to use without an earth wire 
and a polarised plug, as double insulated 
sets are not meant to be earthed.

A TV set is meant to be serviced only 
by a qualified technician. If an 
unqualified person wants to fiddle 
around with a TV receiver and complains 
that the chassis is dangerous, what about 
the deflection and EHT circuitry? Those 
parts are easily capable of killing a person 
with heart trouble.

If people are stupid enough to ask for 
trouble, they should not complain when 
they get it! A TV set is like many other 
creations of technology—useful but also 
dangerous if improperly handled.

K.C. (Melbourne)

I guess that one could pick at that let­
ter, too: the only people likely to get a 
fatal shock from a hot TV chassis are (1) 
technically unqualified and (2) stupid. 
They deserve to die!

In between these two extremes, a 
reader from Queensland (B.B., Indoo- 
roopilly) draws a distinction between the 
early transformerless radio receivers and



modern transformerless TV sets. He 
makes the point that it is essential first 
to rationalise the somewhat emotional 
aspect of the hot chassis controversy. 
Only then can one look dispassionately 
at the merits or otherwise of power sup­
ply systems:

"REMOTELY RELATED . .

The lethal mains-to-chassis plus a bar­
retter arrangement of some 1930 vintage 
radio sets—the writer has been belted by 
a couple in times past—need to be 
viewed as only remotely related to 
modern printed circuit board systems 
which have return circuit wiring strips at 
other than earth potential.

A half wave transformerless set does 
not mean a 50% chance that the metal 
framework will be at line (240V) potential 
to ground at all. Such structural steelwork 
is, or should be, earthed; likewise the 
frame of the ancillary C.R.T. transformer, 
if any. The return circuits, probably 
capacitively bypassed to ground, are 
normally restricted to PCB's, and insu­
lated jumper wires.

One would be a complete nut if one 
pokes about with an index finger on an 
energised circuit board which must be 
carrying several hundred volts of one 
kind or another. As the old "hot chassis" 
can be easily avoided at no cost penalty 
by the manufacturer, it is doubtful if any 
have actually been built as such.

The real problem is the prevention of 
DC mains return which causes anodic 
electrolytic destruction of the various 
M.E.N. (earthing) components.

OUR VIEW CHALLENGED
Another reader from Queensland 

(G.B. Spring Hill) queried our observa­
tions about using a 1:1 transformer to 
isolate transformerless half-wave 
receivers from the mains. We had sug­
gested that such a transformer would not 
greatly modify the assymetrical load 
waveform but that it would remove the 
objectionable DC effect from the mains. 
However, there would be a DC effect in 
its own primary and upon its own core, 
such that there would be no hope of 
using anything like an ordinary 200W 
transformer; more like a 750W unit 
would be necessary.

Against this, C.B. maintained that the 
presence of the transformer would not 
overcome the problem at all. It would 
merely transfer the assymetric waveform 
to its primary, leaving the DC effect on 
the mains intact. There was simply no 
basis for our suggestion that the trans­
former needed a 750W rating.

He also believed that we had over­
stated the problem of earth current. He 
felt that earth resistance would normally 
be so much higher than the neutral return 
that the last named would carry 90% or 
more of the return current.

In fact, the argument about the role of 
the transformer was not new to us. We

JUST A SAMPLE FROM OUR LARGE RANGE 
OF CCTV PRODUCTS

SCANNER 24V AC with
Autoscan $128.00

Also complete range Pan/Tilt 
Units, light & heavy duty.

%" VIDICON CAMERA 
$165.00

RF/Video Output, Vidicon Racking
Also
5" Viewfinder Cameras
1" Vidicon Low Light Level Cameras 
Silicon Diode Cameras

CAMERA WALL/CEILING MOUNT
C/W Pan/Tilt Head $13.75

9" HIGH RESOLUTION 
MONITOR $145.00

Suitable CCTV, Computer Ter­
minals etc. Also 12", 15", 17", 
20", 24" monitors. 9" Sensor 
—Monitor—Detects motion.

MONITOR CEILING MOUNTS 
ADJUSTABLE

Also Wall Mount available in light and heavy 
duty.

LENSES—%" & 1" Fixed Focal Length
Pushrod Zoom
Motorised Zoom

F1.6/16mm F1.3/8mm
$18.00 $41.40.

TRADE ENQUIRIES WELCOME

CONTACT US FOR COMPLETE PRODUCT AND
A TECHNICAL INFORMATION

dgneEics DYNETICS PTY. LTD.
425E PENNANT HILLS RD., PENNANT HILLS, SYDNEY 2120

/px 02-848-9055

SOLE AUSTRALIAN AGENTS VICON INDUSTRIES INC. U.S.A.
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The 
COS/MOS 

world 
is growing.
Announcing 

21 new4000types 
from RCA.

For further information on the above and other 
semi-conductor products, please contact: 
Amalgamated Wireless Valve Company Pty. Ltd.

(Technical Information)
554 Parramatta Road, Ashfield, NSW 2131. 
Telephone: (02) 797 5757. Telex: 24530.
Postal Address: PO Box 24, Ashfield, NSW 2131.

Gates/lnverters MSI LSI

CD4066 Quad Bilateral Switch 
CD4069 Simple Hex Inverter 
CD4071 Quad 2-lnput OR Gate 
CD4072 Dual 4-lnput OR Gate 
CD4075 Triple 3-lnput OR Gate 
CD4081 Quad 2-lnput AND

Gate
CD4082 Dual 4-lnput AND Gate
CD4073 Triple 3-lnput AND 

Gate
CD4068 8-lnput NAND Gate 
CD4078 8-lnput NOR Gate

CD4060 14-Stage 
Counter/Oscillator 
(Multiple Output)

CD4518 Dual BCD Up Counter
CD4520 Dual Binary Up 

Counter
CD4063 4-Bit Magnitude 

Comparator
CD4514 4-to-16 Line Decoder 

(Outputs High)
CD4515 4-to-16 Line Decoder 

(Outputs Low)
CD4085 Dual 2-Wide 2-lnput 

And-Or-lnvert Gate
CD4086 Expandable 4-Wide 

2-lnput And-Or-lnvert 
Gate

CD4059 4-Decade
Divide-By-N Counter

CD4061 256-Bit Static RAM
CD4062 200-Bit Shift Register
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had thrashed it out between ourselves at 
the time the Forum article was being 
written. When we rang the Sydney 
County Council, it became evident that 
they had also been through the exercise, 
working it out mathematically and verify­
ing that result by a practical test.

Their findings confirmed that, while an 
isolating transformer might not change 
the load waveshape, it would centralise 
the load excursions about a mean and 
would thereby eliminate the DC effect in 
the mains.

The problem of core saturation was 
put to us quite separately by engineers 
at Ferguson Transformers, and it was they 
who nominated a likely figure of about 
750W. In fact, there is a close analogy 
with a modulation transformer where 
one winding carries current varying from 
near zero to cyclic peaks, but always 
flowing in the one direction.

As for the relative resistance of the 
earth and neutral return paths, we had no 
opinion about this; it is way outside our 
field. Our statement that most of the 
return current in an overhead system 
flows via the earth also came from Sydney 
County Council engineers.

On a more positive note, a reader 
mentioned earlier (B.B) came out in sup­
port of what we had to say in the August 
'75 issue and our reservations about a

Inserting a bridge 
rectifier in the 
mains input to a 
transformerless half 
wave supply 
obviates the DC 
effect but also 
increases the sup­
ply voltage to the 
receiver. This could 
be offset by the use 
of a suitable ballast 
capacitor "C".

reader's suggestion in the October issue. 
This involved wiring a bridge rectifier 
between the AC input and the half-wave 
rectifier—a scheme that would have 
eliminated the DC effect on the mains (or 
transformer) input but with an unwel­
come increase in the DC output to the 
receiver itself.

The relevant portion of his letter reads 
thus:
Dear Sir,

The kind of solution put forward by 
C.H. of Adelaide in your October 
"Forum" was considered by myself and 
others in 1957, when the problem first 
arose with transformerless monochrome 
TV sets. Following the various state elec­
tricity commissions frowning on the prin­
ciple and the company concerned (a 
large one) the problem conveniently 

went away, without the need for regula­
tory coercion.

Had the situation persisted, and a cure 
been required, the transformer plus 
bridge system might have been resorted 
to, although in the face of difficulties such 
as you have mentioned.

Most of them can be avoided by the 
use of a capacitor ballast as shown in the 
accompanying circuit.

The use of a capacitive ballast and a 
bridge rectifier will provide a reasonably 
low cost, no heat, no extra lamination 
hum, no magnetic field, reasonably low 
weight, electrically viable system.

The possibility of modulation hum- 
raised by yourself—does not really arise 
as the original system must have been 
designed to accept the mains active line 
on either the diode-supply rail or on the 
return rail. Nothing has changed.

Not any capacitor out of the junk box 
will do, of course. It must be rated to 
carry about 0.8A AC continuously. The 
capacity would need to be chosen to 
have a reactance to give the voltage DC 
previously present on the supply rail. An 
oil filled paper capacitor with a few 
modular taps such as the type used in 
adjustable "Westat” rectifiers would be 
ideal. The likely capacity range would be 
16-30uF.

I have used capacitive ballasts in 

similar applications to the above at 
various times successfully and can see no 
reason why it would not fill the bill in this 
case.

B.B. (Indooroopilly, Qld.)
B.B.'s suggestion is interesting but it 

does place a very heavy emphasis on the 
ballast capacitor. How large would it be, 
how costly and how reliable? One very 
uncomfortable aspect is that a break­
down could leave the receiver running in 
an over-voltage condition, without the 
user being aware of it. It caused one of 
our staff to remark that it might be cheap­
er and safer in the long run to settle for 
a ballast resistor!

Either that, or the authorities may sim­
ply agree to put up with the sets already 
in use, leaving the rest of the problem to 
go away—as it did before! ®

The QUAD
Electrostatic was.the 
first full range elec­
trostatic loudspeaker 
produced commercially 
and is still the standard by which all others 
are judged. Using closely coupled moving 
elements some two hundred times lighter 
than the diaphragms of moving coil loud­
speakers and being entirely free of cabinet 
resonances and colouration, this loud­
speaker overcomes the usual major prob­
lems of loudspeaker design and provides 
remarkably natural reproduction of sound. 
This explains why the QUAD electrostatic 
loudspeaker is used by broadcasting and 
recording organisations all over the world, 
in applications where quality is of prime 
importance, and as a standard of refer­
ence by the majority of loudspeaker 
manufacturers.

QUAD for the closest approach to 
the original sound.

QUAD
is a registered trade mark

For details of your nearest dealer 
write to British Merchandising Pty 
Ltd, 49-51 York St, Sydney 2000. Or 
telephone 29-1571.
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Designing a Speaker 
Crossover Network
The 82-litre loudspeaker system featured in our current Year Book used 
a frequency dividing network designed to meet a specific need, rather 
than as an exercise in conventional network theory. The philosophy 
behind the network is explained in this article by the engineers responsi­
ble for it: Philip Tracy and Howard Jones, of the Elcoma Division of 
Philips Industries Holdings Ltd.

Many crossover network designs seem 
to have been based on the questionable 
assumption that the loudspeakers ap­
proximated a resistive load equal to their 
nominal impedance and that the efficien­
cies of the various drivers were similar. 
Simple 6 or 12 dB/octave L-C comple­
mentary networks were presumably 
chosen from basic filter network tables 
and relative transducer efficiencies were 
not even considered.

In reality, the actual driver impedance 
may approach the assumed value only 
over a narrow band of frequencies, being 
far removed from it at other frequencies. 
In addition, modern limited frequency 
range speakers, optimised for individual 

Fig. 2: The output voltage from the crossover, measured at 
the speaker terminals, with no mid-range attenuation.
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desirable characteristics, often end up 
with mismatched efficiencies. These two 
characteristics —impedance and 
efficiency—must be taken into account in 
practical crossover networks.

LOUDSPEAKER IMPEDANCE: The 
two effects which complicate a 
loudspeaker's impedance are the 
reflected impedances which result from 
mechanical resonances and the voice 
coil inductance. The first of these effects 
is especially significant in special purpose 
midrange and tweeter units which are 
often supplied with sealed backs or in 
very small integral sealed enclosures.

The effect of the small, sealed

Fig. 1: The relative 
acoustic output 
from the bass and 
midrange drivers 
measured i n - 
dividually without 
crossover network. 

enclosure is to produce a fundamental 
system resonance, often not far below 
the operating range of the speaker. As 
the speaker goes through its mechanical 
resonance, its electrical impedance goes 
through a maximum and, either side of 
resonance, it can be inductive or capaci­
tive with a significant Q.

This change of impedance, occurring 
only an octave or so below the cut-off 
frequency of the high-pass filters, leads 
to unwanted resonances with the cross­
over reactances. This can easily result in 
a speaker having a higher output one 
octave out of band than it has inside the 
passband! Even after taking precautions, 
this effect is still evident at the low 
frequency end (around 300Hz) of the 
midrange speaker response.

The speaker's voice coil inductance 
can cause similar problems to occur with 
the low pass networks around the cross­
over frequency.

In recent times both simple and com­
plex R-L-C networks have been pro­
posed for use in parallel with the speaker 
to control the overall impedance 
presented to the filter. This approach 
allows more exact filter designs but can 
easily lead to a doubling of the number 
of components in the network.

DESIGN CRITERION: This article 
presents a rather different approach to 
crossover network, design and is based 
on the assumption that the most impor­
tant criterion is the provision of the cor­
rect voltage at the terminals of each 
speaker inside the passband. A very 
rapid attenuation of this voltage at the 
edges of the stopband is provided and 
continues at least an octave into the stop­
band. Once some 15 or 20dB of attenua­
tion is achieved, a lower rate of 
attenuation is tolerated.

This compromise becomes especially 
worthwhile when the speaker output 
shows a natural roll-off in the stopband. 
This is usually the case when using 
speakers designed and specified for a 
limited frequency range and is the case 
for the Philips speakers used in the

Fig. 3: Individual acoustic output from the base and mid-range 
drivers when fed with voltage as per Fig. 2.



82-litre system, as mentioned earlier.
The technique leaves the smallest pos­

sible frequency ranges in which two 
drivers will be operating simultaneously 
and so should reduce interference 
effects which might result in a poor polar 
response. It also reduces the regions of 
uncertainty which occur when simple 
measurement techniques are used to 
verify the acoustic outputs of each 
speaker.

The simple measurement technique 
employed to plot the acoustic output 
curves (Figs. 1 and 3) is that described 

Fig. 5 (above): Circuit diagram of the 3-way crossover network 
ADF600/4000/8, as applied to a complete loudspeaker system, 
described in our current Year Book.
Fig. 6 (right): The frequency characteristic of the pink noise 
signal used for testing loudspeakers. (DIN 45573)

by D. B. Keele in the Journal of the Audio 
Engineering Society Vol. 22 No. 3 April 
1974 and is based on the mathematical 
relationship which exists between the 
sound pressure very close to a speaker 
and the sound pressure at normal listen­
ing distances. The technique can give 
errors above the frequency at which a 
speaker can be assumed to operate as 
a rigid piston. This frequency is usually 
quoted as the frequency at which the 
cone circumference equals one full 
wavelength. Since all drivers in this three- 
way system must be called upon to 
operate beyond this limit, it becomes 
important to ensure that this region of 
operation be minimised. Once the cross­
over frequency is chosen as a com­
promise between this form of operation 
and operation of the next speaker away 
from its fundamental resonance, rapid 
attenuation is the simplest technique for 
reducing output in these difficult 
regions.

ATTENUATION TECHNIQUES: Hav­
ing established the requirement for level 
matching and rapid stopband attenua­
tion, two techniques not normally found 
in crossover systems have been 
employed. The first of these is the 
replacement of the simple L or C 
elements by series L-C pairs. These 
exhibit approximately the same L or C 
value as required by the filter at the cross- 
over frequency but go to series 
resonance at frequencies between half 
and one octave into the stopbands. Figs. 
2 and 3 show the effectiveness of this 
technique.

The second technique is the use of 
simple series resistance to attenuate the 
bass speaker to the level of the midrange 

unit. Published efficiencies of the bass 
and midrange units show a difference of 
4dB and measurements by Keene's 
method (Fig. 1) confirmed this dif­
ference.

When considering a simple series 
resistor as attenuator, the effect on the 
damping of the bass unit must be closely 
watched and it must be recognised that 
the attenuation provided will not be con­
stant but will be proportional to the 
inverse of the impedance of the bass 
speaker as measured in its enclosure. 
This means some additional care must be

using one-third octave pink noise 
analysis at a distance of 2m in a living
room environment.

taken with the enclosure lining because 
mechanical loading of the cone, which 
occurs whenever a dimension from the 
cone to any side of the box becomes one 
half wavelength, results in minima of 
impedance. The natural "holes" in the 
acoustic output response are deepened 
by addition of external resistance to the 
voice coil resistance. Lining the enclosure 
with "Super" grade carpet underfelt 
eliminates this problem.

The bass resonance is measured at 
45Hz and the response plot of the bass 
driver without crossover (Fig. 1) indicates 
an overdamped response with a system 
Q of around 0.6. The resistance required 
to achieve the desired attenuation in the 
range 100-500Hz is about 5.6 ohms. This 
will raise the system Q to around unity 
and produce a worthwhile extension of 
the bass response without undue peak­
ing of the response. The slight peak in 
the measured response from about 55Hz 
to 90Hz with a series 5.6 ohm resistor 
follows the expected response for a sys- 

tern with total Q around unity.
The shift in response corresponds to 

a shift from second order Butterworth to 
second order Chelyshev response but, in 
either case, the "ringing" or "reverbera­
tion" time of this system remains low 
when compared with vented box designs 
which correspond to higher order 
responses. This means the bass response 
has been extended to -3dB at 35Hz 
without introducing any audible "boom" 
in the bass response.(See Fig. 3.)

COMPONENT RATINGS: Practical 

realisation of the 3-way network (Fig. 5, 
ADF600/4000/8) at a commercially 
acceptable price necessitated the use of 
iron cored inductors and bipolar elec­
trolytic capacitors. The tolerances for the 
capacitors, which are manufactured 
especially for crossover networks, need 
to be much closer than normal electroly­
tics and ±10* tolerance types are used. 
The larger inductors are of iron lamina­
tion construction with a very large air 
gap. Their specification includes a 
requirement that inductance does not 
change with level and their inductance 
change from small signals to 40W level 
is less than 1%.

In order to choose the power ratings 
for the resistors used, some assumptions 
regarding the power they will be 
required to handle are needed. The first 
assumption made is that the peak to 
average power ratio in the input music 
will not be less than 4:1, that is the 
dynamic range will not be less than 6dB. 
For normal recorded music or even 
broadcast music which usually contains 
some additional dynamic compression, 
this figure of 6dB is considered conserva­
tive, even allowing that the user may 
further compress the dynamic range by 
driving the power amplifier into a 
severely clipping condition.

The second assumption is that the dis­
tribution of energy across the frequency 
spectrum is not uniform. IEC and DIN 
standards specify an energy distribution 
for the purpose of testing loudspeakers 
as shown in Fig. 6. It shows that any resis­
tors in the low frequency filter must be 
able to handle the full average power 
resulting from driving the power ampli- 

(Continued on page 87)
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Philips broad-spectrum consumer ICs
As the IC revolution has gathered 

momentum during the last few years, 
most of the flag waving and trumpet 
blowing has tended to come from the 
USA. Almost every week has seen an 
announcement of a new device or a 
breakthrough in technology from one of 
the firms in the US "silicon belt" spanning 
California, Arizona and Texas.

Needless to say, though, quite a sig­
nificant proportion of IC research and 
development is taking place outside the 
US. The people concerned just don't 
make quite the same song-and-dance 
about it. But every so often it becomes 
apparent, like the development of MTL 
by Philips in Holland and IBM in Ger­
many.

Philips in particular maintain quite a 
"low profile" in the IC field, rarely mak­
ing any extravagant announcements. Yet 
it has become fairly clear that they are 
right up with the leaders in many areas, 
such as MTL and charge-transfer devices. 
They have also been quietly working 
away in the field of IC's for consumer 
products, to the point where they have 
now developed a very broad range of 
"new generation" devices covering 
monochrome and colour TV, hifi,

AM/FM, car radio and tape recorders.
Many of the new TV devices have 

already been sampled to European set 
makers for use in designs likely to appear 
later this year. Some of the audio and 
radio devices have also been sampled, 
and are apparently due to become 
available for production use about June.

I gather that the situation in Australia 

is much the same, with some of the local 
manufacturers having been sampled with 
the appropriate TV devices. But Philips 
apparently doesn't foresee much local 
interest in the audio and radio devices, 
due to the very low level of manufactu­
ring activity in this area.

What I find impressive about the new 
Philips range is the diversity of device 
functions. In the TV range they have 
devices for electronic tuner touch con­
trol and channel indication; varicap sup­
ply regulation; IF gain; sound IF and 

Ov

burst gate

output 
(50Ht>

audio; sync separation; AGC; chroma 
gain and colour decoding; vertical 
sweep; horizontal drive; and switch­
mode power supply.

Similarly in the audio-radio range they 
have preamps; AM, FM and AM/FM 
receiver chips; stereo decoders (both 
PLL and matrix)- DC volume, tone and 
balance control chips; tape recorder 

amplifier and motor speed /bias-erase 
chips, in addition to a number of audio 
amplifier chips of various power ratings.

An interesting example in the TV range 
is the TDA2570, described as a sync 
processor. Designed to provide line, 
field and burst keying signals from com­
posite video, this device is based on a 
PLL whose oscillator runs at twice the line 
rate—31.25kHz. Both the line and field 
signals are derived from the oscillator, 
the latter via an internal 625-times 
divider. This gives true flywheel stabilisa­
tion of field drive as well as line drive, 
thus giving much improved picture 
stability and interlace.

Interesting examples in the audio 
range are the TDA1002 and TDA1003, 
which together provide almost all of the 
active circuitry required for a mono tape 
recorder. The TDA1002 provides the 
preamp, auto level control and recording 
amplifier, while the TDA1003 provides 
motor speed control, auto stop and 
bias/erase oscillator. The only thing 
needed for a complete recorder is an 
audio power amp, for which two altern-

(vortical) (horizontal)

The diagram above shows the TDA2570 
sync processor chip. At left are the 
TDA1002 and TDA1003 tape recorder 
chips.
ative devices (TCA760. TCA160) are 
available as well.

The TDA1003 is especially interesting 
in two respects. One is that the 
bias/erase oscillator incorporates an ALC 
loop, to ensure a constant and undis­
torted sinewave output. This is to prevent 
interference during recording from FM 
stereo broadcasts, and also to minimise 
recording distortion. The second 
noteworthy feature is that the motor con­
trol circuitry incorporates corrections for 
motor temperature rise, and is also ar­
ranged to automatically stop the motor 
when the take-up spindle stops rotating 
at the end of the cassette (by means of 
a feedback scheme).

In short, then, Philips has a very big 
range of interesting "new generation" 
consumer IC devices coming along. 
(JR.) 

For further data on devices mentioned above, 
write on company letterhead to the firms or 
agents quoted. But devices should be obtained 
or ordered through your usual parts stockist.
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Practical electronics demonstration

THE FIELD EFFECT 
TRANSISTOR

This Teach Yourself Board shows what 
a junction field effect transistor does.

The circuit diagram is shown in Fig. 1, 
and the layout of components matches 
this, as shown in the photo. The 
arrowhead on the current flow line 
indicate the direction of conventional 
current.

As the maximum current which can be 
passed through a FET is very small—only 
a few milliamps—we have to use a meter 
rather than a lamp to indicate it, and to 
show when it varies. The current through 
the FET in the prototype is about 1 
milliamp.

The meter used was a spare "edge on" 
meter, formerly a level meter in a tape 
recorder. As it was of high sensitivity it 
was necessary to shunt it(i,e. fit a resistor 
in parallel with it) in order to reduce its 
sensitivity. This resistor is not shown on 
the circuit diagram as it becomes simply 
a part of the meter and is connected 
directly across the meter terminals inside 
the meter case—as in any other shunted 
meter.

The value of shunt resistor needed 
depends on the meter and FET used. In 
the prototype a resistor of 150 ohms was 
used. The value selected should be such 
that the meter reads full scale when the 
potentiometer R4 is turned fully clock­
wise.

The original scale of the meter was 
covered with white Contact with the 
word "CURRENT" put on with press-on 
letters. A "0" was added at the zero 
position, but no other calibration points 
marked.

Junction FETs are of two types, N chan­
nel and P channel. The FET used here 
must be of the N channel type. A readily 
available BFW 61 was used in the proto­
type.

PARTS LIST ________________
2 4700 ohms resistors V* watt
7 8,200,000 ohms resistor 'A watt
7 500,000 potentiometer
7 meter (see text)
7 N channel FET BFW61 or similar
7 9 volts battery
7 crocodile clip, wire, aluminium, 

etc.
7 resistor to shunt meter (see text)

by A. J. LOWE
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HAM RADIO ELECTRONICS 
BARGAIN CENTRE

WHAT A FET DOES
FET is short for FIELD EFFECT TRANSISTOR. The FET used 

on this model is called an N CHANNEL JUNCTION FIELD EFFECT 
TRANSISTOR.

The FET has three terminals called "DRAIN", "SOURCE" and 
"GATE". A British standard suggested the names "collector" and 
"emitter" for the drain and source, but these are seldom used.

Current can flow through a FET from drain to source—follow 
the dashed line in the circuit diagram. The amount of current which 
flows may be controlled by the voltage applied to the gate 
terminal.

The components in the model are wired up exactly as in the 
circuit diagram. Put the black clip on the terminal E. Now rotate 
the potentiometer knob back and forth. You will see that the current 
flowing through the FET—as shown by the current flowing through 
the FET—as shown by the current meter—is controlled by the 
potentiometer, even though the current measured does not flow 
through the potentiometer.

By varying the potentiometer R4 setting you vary the voltage 
of the gate in relation to the source terminal. When the slider of 
the potentiometer is at the bottom in the diagram—i.e. turned fully 
anti-clockwise in the model—the voltage at the gate is lower than 
the voltage at the source, and the current through the FET is down 
to zero. Resistors RI and R2 pass current and keep the source 
voltage above that of the battery negative terminal.

The current through an ordinary transistor ( a bipolar transistor) 
is controlled by the current flowing through the base terminal, 
but in a FET the current flowing between the drain and source 
is controlled by the voltage on the gate terminal. With the very 
high resistance R3 (8,200,000 ohms) in the gate circuit it is clear 
that very little current could flow through the gate. But, even 
without R3, the current flowing through the gate would be very 
small indeed. R3 was included in the circuit just to show that it 
is NOT current, but voltage at the gate, which is the controlling 
factor.

Thus a FET is a device which can be used to control current 
by varying the voltage applied to it.

Please park the black clip when you have finished.

323 ELIZABETH ST., MELBOURNE 677329
390 BRIDGE ROAD, RICHMOND 425174 

Hlease allow for postage and packing 
when ordering by mail.

THIS MONTHS SPECIAL
Latest military design 
multi-band radio, 30 
transistors and diodes. ywBgHSwZaBr. 
With exclusive (LED) M 
light emitting diode 
tuning indicator for 

station 
selection. Battery and SSL 

covers
popular AM and FM
bands.Frequency Range: AM 535-1605 
KHz. FM 88-108 MHz. TV1 56-108 
MHZ. TV2 174-217 MHz. AIR-PB2 
110-174 MHz and WB 162.5 MHz. 
Power Source: I DC 6 Volts AC 240 
Volts Power Output: 350 mW 
(Maximum 250mW (Undistorted). 
Dimension: 9 3/8 x 3 3/4 x 8 Weight: 
4V< lbs. (approx.) Supplied Accessories: 
Earphone. Batteries (4 size D).
Reduced to $49.50. P.P. $2.50.

SCOOP PURCHASE!
TRANSISTOR RADIO CIRCUIT 

BOARDS
IDEAL FOR HOME 
CONSTRUCTORS
Due to Tariff cuts on transistor radios, 
we can offer the items below at this 
price. Most are in working order but no 
guarantees at these prices.

THOUSANDS AVAILABLE
AM 8 TRANSISTOR CIRCUIT 
BOARDS All new parts. IFs, 
capacitors, resistors, etc. $1.50 each or 
3 for$3.50.
AM/FM CIRCUIT BOARDS 10 
transistors, all new. Ideal for use as FM 
tuner. 88-108 MHz. $2.75 or 3 for 
$7.00.
ALSO LARGE QUANTITY OF 
RADIOS. In various stages of 
manufacture. Some AC/DC models 
AM/FM etc. Speakers, cabinets, etc. 
Personal shoppers only. From $3 each.
BRAND NEW 4-TRACK STEREO 
CARTRIDGE PLAYERS
2-5 Watts per channel at 8 ohms, 12V 
DC operation. In sealed boxes. $15 
each P.P. $2.50.

MODEL NC-310 DE LUXE 
1 WATT 3 CHANNEL i
C.B. TRANSCEIVER i M
• WITH CALL SYSTEM
• EXTERNAL AERIAL

CONNECTION ■
SPECIFICATIONS, NC-310 l —
Transistors: 13
Channel Number: 3, 27.240 MHz
Citz. Band
Transmitter Frequency Tolerance: 
±0.005%
RF Input Power: 1 Watt 
Tone Call Frequency: 2000 Hz 
Receiver type: Superheterodyne 
$47.50 each or $89 a pair. P.P. $2.00.

íl YEAR BOOK I
< romw'» prken.ao p

SHEETS SíX

DID YOU MISS OUT?
Supplies of the 1 975/76 Electronics Australia 
Yearbook are running out fast! If your news­
agent has none left, there may be a few copies 
available from our editorial office—but you'll 
have to hurry. Write or call in now: Electronics 
Australia, 12th Floor, 235-243 Jones Street, 
Broadway (near Central Station). By mail: PO 
Box 163, Beaconsfield, 2014. Price: Only 
$ 1.00, plus 60c p & p where applicable.

COMMUNICATION RECEIVERS 
AND TRANSCEIVERS
BARLOW WADLEY XCR30 Mk II, all 
band coverage, AM. SSB, CW 
reception. $279. Reg. P.P. $3.50.
KEN KP202 hand held 2 metre 
Transceiver, 2 Watts output, fitted 
with xtals for channels 40 and 50, 
repeaters 1, 2, 3 and 4. $150. Reg. P.P. 
$2.50.
KCP2 Battery Charger for KP202 with 
10 rechargeable Ni-Cad batteries. $35.

SANYO TRANSCEIVER
Powerful 5 watt. 6 channel, hand-held trans­
ceiver. Sanyo model TA395. Features: 6 CB 
channels, large 2'A" speaker, squelch control 
& R F. power meter, also external speaker 
power, mike, antenna and earphone jacks. 
Power from 10 penlight batteries. Comes in 
handsome easy to hold weatherproof cabinet 
with 50" whip antenna. P.M.G. approved on 
27.'880MHz. Contains 12 transistors, 2 IC's 
and 18 diodes.

BE EARLY!
$79.00 per unit with crystals
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The Serviceman
................... □I(=3

More on foreign set conversion
I have rather a mixed bag this month, being mainly a round-up of all 
those items which, for one reason or another, I have had to put aside 
when they first came to hand. The most recent one, on converting over­
seas colour sets, should be of particular interest to English migrants 
planning to settle in Australia.

The following letter on converting 
overseas colour sets to suit Australian 
standards was prompted by the letter in 
last September's notes, from Mr P. T. of 
Box Hill, Victoria, but it describes a quite 
different and very interesting approach 
to the problem.

Dear Sir,
I was interested to read -your column 

(September 1975) where Mr. P. T. 
described the conversion to Australian 
standards of a UK-standard colour TV 
set. I imported a Sony KV133OUB colour 
TV set from the UK last year, but took 
the precaution of first checking the costs 
of conversion. UK readers might be 
interested to learn that a small company, 
Portatel Conversions, in Surrey (UK) 
specialise in replacing front ends and 
retuning sound demodulators to con­
form to Australian, South African, or any 
other standards.

However a simpler, cheaper and (for 
a ham-fisted amateur) safer solution was 
to purchase a frequency converter to 
convert Australian VHF signals to the 
UHF band, and to use the set's existing 
UHF tuner. Such frequency converters 
are used in the UK in large blocks of 
home units, where CATV companies 
install a UHF antenna with a UHF/VHF 
converter and distribution amplifier near 
the masthead. From there easily- 
manageable VHF signals are distributed 
to VHF sets (rented from the CATV com­
pany), or to residents' own UHF TV sets, 
each equipped with the step-up con­
verter on the antenna input. I bought this 
latter device—the "Teleng Superverter"— 
from Kindue Aerial Installations in Lon­
don for about $25; it is mains powered 
and draws only 1.3W, so is left operating 
permanently.

On arrival in Australia, the TV set (with 
converter) produced excellent colour 
pictures in the predicted positions on the 
UHF dail (continuously variable on this 
model) corresponding to the sum of the 
VHF channel frequency and the convert­
er's local oscillator. (The ''mirror image'' 
of these frequencies, corresponding to 
the difference product, produced rather 

poorer colour pictures at the other end 
of the dial.)

To receive the sound it was necessary 
only to locate and adjust the sound IF 
transformer, discriminator and sound 
trap pre-sets in the same way as 
described by your correspondent P.T. 
The Sony service department in Sydney 
were most helpful in providing this infor­
mation. Additionally, I found that the 
AFC reference frequency needed a slight 
adjustment, possibly as a result of receiv­
ing signals with a fractionally closer 
frequency distribution of energy than in 
the UK.

Should UHF TV ever become the Aus­
tralian standard, I can simply discard the 
converter. A word of warning to any 
potential duty-dodgers, however—a set 
must be owned and used by the intend­
ing importer for at least 12 months before 
shipping. Additionally, some foreign- 
market sets (mine included) do not use 
full PAL-D decoding, which means they 
could display irritating Hanover Blinds in 
problem reception areas.

Thank you for a most interesting 
column which provides fascinating 
''Whodunnits'' for readers both inside 
and outside the repair trade.

A.M.
Hornsby, NSW
Well, so much for standards conver­

sion. Assuming the ready availability of 
the UHF/VHF converter, it would seem 
about the least traumatic approach to the 
problem. Anyone with friends or rela­
tives in England, who are contemplating 
moving to Australia, could perhaps do 
them a favour by sending them a copy 
of the letter.

The next letter deals with TV at a dif­
ferent level; a black and white valve set 
with an obscure fault which turned out 
to be a classic component failure; only 
the symptoms were changed to make it 
harder!

Dear Sir,
After a frustrating time servicing the 

line output stagb of an AWA K86 I feel 
compelled to write to somebody about 
it. I was called to the set by the owner, 

a pensioner, who claimed that the set 
had been serviced by a technician from 
another town, and that it only lasted two 
days. Three weeks of coaxing had not 
persuaded this gentleman to return!

A quick inspection revealed that he 
had replaced the 6AU4 (damper diode), 
the 6CM5 (horizontal output), and the 
1B3 (EHT rectifier); the latter with a stick 
rectifier. He had also cleaned out the set 
and some components had been unsold­
ered at one end, presumably for testing.

I switched on and the sound came up 
OK but the picture was dark on the left 
hand side of the screen, getting brighter 
at the right hand side, but underscanning 
on the right, with a slightly wavy edge.

The 6CM5 looked distressed but not 
the 6AU4. The EHT transformer showed 
signs of melting wax. A shorted turns test 
on the yoke seemed to clear that com­
ponent of trouble. The boost voltage was 
only 240 (HT255V) but adjustment of the 
horizontal hold control would bring the 
boost voltage to 550 for a few seconds. 
The boost capacitors were not shorted 
and appeared to charge normally on the 
ohm meter high ohms range.

Bias on the 6CM5 was -40V with the 
anode cap removed, but only -15V with 
it replaced. Another change of valves was 
tried, to no avail, so, fearing failure of the 
EHT transformer, I brought the set back 
to the shop, warning the owner that the 
repair could be costly.

Back at the shop I attacked the set with 
the CRO. With the 6CM5 out of its 
socket, the line oscillator wave forms 
were normal. With the 6CM5 replaced, 
some 100Hz interference showed up.

I removed the 6CM5 and shifted the 
CRO prod to the power supply, a voltage 
doubler circuit. The CRO showed a slight 
(about 8V) negative going pulse at 50Hz. 
When I replaced the 6CM5 it showed 
about 80V of 15,625Hz. Shunting the final 
filter capacitor with 100uF restored calm 
to the HT rail and full operation to the 
line output stage.

The hint I missed earlier was that wavy 
line at the edge of the picture but, to be 
fair, I do normally suspect filter capaci­
tors in doubler supplies, particularly for 
sync faults. However, in previous supply 
problems I have found the sound to be 
degraded, and it was not in this case.

All this checking took several hours, 
unfortunately, and I cannot in fairness 
charge the owner for all the time I spent 
searching.

R.W.
Dunolly, Vic.

As I said, a classic component failure. 
But I have lost count of the ways in which 
a faulty power supply electrolytic can 
upset performance. And not only in TV 
sets, though they have more to be upset, 
but also in the humble radio.

In fact, my first experience of such a 
fault goes back to the days of the 
autodyne receiver using the 57, 58, 57 
valve combination. The first 57 functioned 
as a self oscillating mixer, a notoriously 
cranky stage which would go out of 
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oscillation at the slightest excuse. In this 
case it had a first class excuse—a virtual 
open circuit, at RF, of the second elec­
trolytic in the power supply. Oh yes, the 
set hummed, but I didn't connect the two 
symptoms. After several hours the penny 
dropped and I learned a lesson I never 
forgot. (Which doesn't mean to say I 
haven't been caught since.)

On a number of occasions, readers 
have suggested that these notes should 
include data from manufacturers' service 
bulletins, in addition to the practical 
stories which are its main feature.

Unfortunately, there are practical 
problems to this idea, not the least being 
the extensive nature of some bulletins, 
which could easily account for most of 
the space in one month's notes. There is 
also the problem of ensuring that we get 
regular issues of such bulletins, and from 
as many manufacturers as possible.

Nevertheless, we have decided to try 
an experiment. Listed below is a brief 
summary of the bulletins issued to date 
by one manufacturer, Rank Arena. It lists 
the bulletin numbers and symptoms 
which they describe, but without the 
more detailed explanation as to the 
cause or the method of correction.

The idea is to allow readers to check, 
firstly, whether they have all the service 
bulletins from a particular manufacturer 
and, secondly, whether a particular 
symptom in which he may be interested 
has ever been dealt with. If it has, it 
would be logical to seek out this par­
ticular bulletin, either from the manufac­
turer or, in an emergency, a colleague. 
At least he would know what he was 
seeking.

Here then is the first listing:

RANK ARENA
TECHNICAL SERVICE BULLETINS

ISSUE No. 1
Models C2201, 2202, 2203, 2061,1451.

Automatic fine tuning adjustment 
instructions.

C2201.
Herringbone pattern on channels 2, 3 
or 5 not due to overload.

C2201,02, 03, C2601.
Intermittent change of colour phase 
(green faces).

C1451.
Incorrect horizontal centring.

C2201, 02, 03.
Channel "O" lockout.
Incorrect vertical centring.
No colour kill.
No colour or intermittent colour.
Grey scale balance change over half to 
three quarters of an hour.

C2201, 02, 03, 06.
No sound or intermittent.
No sound, no picture, or intermittent.
Low brightness, one or two colours 
predominating.
15kHz whistle.
Insufficient vertical scan, or intermit­
tent.

A1401.
Hum bars on weak signals, usually on

high channels.
ISSUE No. 2

C1451.
Noisy sound (may be intermittent).
Buzz in sound.
Herringbone pattern on channels 3, 4 
or 5.

GENERAL
New video output board, PWC 368.
Further note on issue No. 1 low bright­
ness fault.

ISSUE No. 3
1851 and 2203 B.

Purity adjustment instructions.
ALL MODELS

Interchangeability of PWC 296 (PAL) 
board.
Further note on board interchange­
ability.

ISSUE No. 4
A1401.

Hum bars on weak signals.
C1851, C2202, 03, C2601, 02.

Permanent 180° colour phase reversal 
after replacing PWC 411.

C1451.
Vertical cramping.

ALL COLOUR MODELS
180° colour phase reversal after 
replacing PWC 296 or T1004 burst 
transformer.

I n lighter vein, here is a humorous story 
from a country colleague, which he is 
prepared to swear, on a stack of service 
manuals, is true.

A customer brought in a large radio­
gram for service, the complaint being 
that it wasn't loud enough. It was a rather 
elaborate system of some 20 years' vin­
tage, normally capable of more than 
adequate output, and fitted with a heavy 
duty 12in speaker.

A few brief tests quickly confirmed 
that it was behaving pretty much as one 
would expect; plenty of power and, if not 
exactly high fidelity by today's standards, 
good clean sound which was pleasant to 
listen to. In short, I could find nothing 
wrong with it.

When I confronted the customer with 
the situation he looked at me thought­
fully for a moment, then replied, "But it 
isn't loud enough". Then, sensing my 
bewilderment, he continued, "Y'see 
mate—me and the misses ain't gettin' on 
too good and the kids is nearly got me 
drove up the wall. So I want something 
to drown 'em all out".

Then, with a glint in his eye, he went 
on, "When I get it back I'll keep it that 
loud that the so-and-sos won't be able 
to live in the place!"

Well, I'm glad he doesn't live next 
door.

HERE IS THE BOOK
YOU'VE BEEN WAITING FOR!

Projects & Circuits — 35 of the top projects 
featured in Electronics Australia, condensed into 
one handy volume. Available from our offices, 
price $2.00, or $2.60 posted within Australia.

AVAILABLE NOW.

Know
Where 
You are 
Going
Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand­
ing industry.
Advancement in this modem 
science demands technical 
ability, a sound knowledge of 
basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor­
tunities that occur in the various 
branches of Radio Technology.

BROADCASTING
A thorough grounding is avail­
able to students in the broad­
casting field, leading up to the 
P.M.G. Broadcast Station 
Examination.

COMMUNICATIONS (Marine)
An extension to the Broadcast 
Operators course and extending 
into the fields of Navigation Aids 
and Electronic Devices used in 
mobile communications as re­
quired by the P.M.G. Certificates 
of Proficiency.

APPLIED SERVICING
Comprehensive training in the 
maintenance and repair of radio 
and television receivers offers 
substantial rewards to compe­
tent technicians. Marconi School 
training covers all a .pects of 
radio and television receiver 
circuit applications, practical 
exercises in fault finding and 
alignment procedures.
The Marconi School Radio Servicing 
correspondence course is approved by 
the N.S.W. Apprenticeship Commission

Classes are conducted at: 
67 Lords Road, Leichhardt.
Day : 9 a.m. to 4 p.m.
Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses (except 
practical instruction on equip­
ment).
SEND FOR PROSPECTUS
There ia no obligation

NAME

ADDRESS

• MARCONI SCHOOL OF WIRELESS
• Box 218, P.O., Leichhardt 2040
O * Mrrlci «I
• Amilgamatad WlnH«« (A«rtr»l«li) IM. • ••

••
••

<
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ELECTRONICS AUSTRALIA DATA

REACTANCE-FREQUENCY CHART

To find the reactance of a capacitor at a given 
frequency, follow the 45° capacitance value line 
until it intersects the horizontal frequency line, 
then read downwards to the ohms scale at the 
bottom. The reactance of an inductor can be read 
in a similar manner.

The chart can also provide information about 

resonant circuits. For example, locate where par­
ticular values of L & C intersect and read off the 
resonant frequency. If frequency is known and 
either L or C, find the intersect and read off the 
remaining value. Again, by following along a par­
ticular frequency line, a variety of LC options for 
resonance can be determined.

To design simple 6dB/octave speaker cros­
sover networks, follow the appropriate resistance 
line up to where it intersects the desired crossover 
frequency and read off the required values of 
L & C.

Interpolate for values between the lines, using 
a needle point for increased accuracy
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FM STANDARDS
SIGNAL CHARACTERISTICS
CHANNELS: Nominally as per list but 
individual stations may be offset by up to 
100kHz to minimise interference.
SEPARATION: Not less than 800kHz in 
any area, or 400kHz in adjacent areas. 
ANTENNA POLARISATION: As deter­
mined by the ABCB but normally the same 
as for TV transmissions in each area.
DEVIATION: Not to exceed ± 75kHz, with 
a positive value of baseband signal 
producing positive deviation of carrier.

TRANSMISSION MODES
MONOPHONIC: Audio frequency range 
30Hz to 1 5kHz, with treble pre-emphasis 
as per graph equivalent to 50uS.
STEREO: Established pilot tone system in 
which L + R information provides the 
baseband or compatible mono (M) com­
ponent deviating the main carrier by not 
more than ±67.5kHz.
The difference component (S) is ampli­
tude modulated on to a 38kHz carrier, 
which is then suppressed, the sidebands 
being frequency modulated on to the 
main carrier. A pilot tone at half the 
suppressed carrier frequency is also 
frequency modulated on to the main car­
rier, the permissible deviation resulting 
from these "S" components being the 
subject of detailed standards. Both the M 
and S channels have an audio frequency 
capability of 30Hz to 1 5kHz, and are nor­
mally transmitted with treble pre­
emphasis equivalent to 50uS.
SUPPLEMENTARY MONO: The stand­
ards envisage the possible radiation of a 
supplementary mono channel for informa­

curve—in line with European practice and as used for TV FM sound. American and 
Japanese receivers, designed for 75uS pre-emphasis have too much de-emphasis 
(treble cut) for Australian conditions—by about 3.5dB at 10kHz When receivers from 
any source are being used to actually process Dolby-B transmissions, their own de­
emphasis should be reduced to correspond with the 25uS curve.

tion or background music modulated on 
to a sub-carrier centred on 67.5kHz and 
deviating by not more than ± 7.5kHz. 
DOLBY PROCESSING: The radiation of 
audio processed in accordance with the 
Dolby-B noise reduction system is 
envisaged on an experimental or pro­
visional basis. With Dolby-B processing, 
pre-emphasis should be reduced to 25uS 
to maintain reasonable subjective com­
patibility with receivers not equipped with 
Dolby-B decoding.

RECEIVERS
COVERAGE: Should be designed to 
encompass all channels as listed between 
88MHz and 108MHz. Some receivers 
intended for overseas situations have a 
lesser coverage and may miss out on 
some Australian stations.
INTERMEDIATE FREQUENCY: Planning 
assumes that all receivers and tuners will 
use an IF of 10.7MHz, with the local 
oscillator operating at a higher frequency 
than the incoming signal.

o---------- •—w«— '—o

o-------------------- —----------- o
An external network like this can be used 
to modify the in-built de-emphasis of an 
FM receiver. To reduce de-emphasis 
from 75 to 50u$, C = 820pF. From 75 to 
25uS, C = 2200pF. From 50 to 25uS, C 
= 1350pF (typically 1200 + 150 or series 
2700pF).

DE-EMPHASIS: Australian standard of 
50uS conforms to European practice. 
Unless specially modified, equipment 
from USA and Japan is more likely to 
provide for 75uS de-emphasis, equivalent 
to about 3.5dB loss at 10kHz. The dif­
ference is barely noticeable. It can be 
obviated by reducing the internal de­
emphasis capacitors by 33%, by using an 
external compensating circuit as shown, 
or by advancing the treble boost on the 
amplifier by a small amount.

Australian FM Channels: 
numbers & frequencies
201 88.0—88.2 251 98.0—98.2
202 88.2—88.4 252 98.2—-98.4
203 88.4—88.6 253 98.4—-98.6
204 88.6—88.8 254 98.6—-98.8
205 88.8—89.0 255 98.8--99.0
206 89.0—89.2 256 99.0—99.2
207 89.2—89.4 257 99.2--99.4
208 89.4—89.6 258 99.4—99.6
209 89.6—89.8 259 99.6—-99.8
210 89.8—90.0 260 99.8--100.0
211 90.0—90.2 261 100.0—100.2
212 90.2—90.4 262 100.2—-100.4
213 90.4—90.6 263 100.4—-100.6
214 90.6—90.8 264 100.6—-100.8
215 90.8—91.0 265 100.8—-101.0
216 91.0—91.2 266 101.0--101.2
217 91.2—91.4 267 101.2--101.4
218 91.4—91.6 268 101.4—101.6
219 91.6—91.8 269 101.6—-101.8
220 91.8—92.0 270 101.8—-102.0
221 92.0—92.2 271 102.0—-102.2
222 92.2—92.4 272 102.2—-102.4
223 92.4—92.6 273 102.4—-102.6
224 92.6—92.8 274 102.6—-102.8
225 92.8—93.0 275 102.8--103.0
226 93.0—93.2 276 103.0—103.2
227 93.2—93.4 277 103.2--103.4
228 93.4—93.6 278 103.4—103.6
229 93.6—93.8 279 103.6—-103.8
230 93.8—94.0 280 103.8--104.0
231 94.0—94.2 281 104.0—104.2
232 94.2—94.4 282 104.2—-104.4
233
234

94.4—94.6
94.6—94.8

283
284

104.4—-104.6
104.6—-104 8

235 94.8—95.0 285 104.8--105.0
236 95.0—95.2 286 105.0—105.2
237 95.2—95.4 287 105.2--105.4
238 95.4—95.6 288 105.4-105.fi
239 95.6—95.8 289 105.6—-105.8
240 95.8—96.0 290 105.8--106 .0
241 96.0—96.2 291 106.0—106..2
242 96.2—96.4 292 106.2—-106.4
243 96.4—96.6 293 106.4—-106.6
244 96.6—96.8 294 106.6—-106.8
245 96.8—97.0 295 106.8—-1O7.0
246 97.0—97.2 296 107.0—-107.2
247 97.2—97.4 297 107.2—-1 07.4
248 97.4—97.6 298 107.4—-107.6
249 97.6—97.8 299 107.6--107.8
250 97.8—98.0 300 107.8---108.0
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References and texts for your library:

E-A HANDBOOK SERIES
‘ — -

INTRODUCING: EDUC-8 COMPUTER SYSTEM
We are proud of our handbook series 
... they have become highly respected 
and widely used throughout Australia 
and overseas. Some are prescribed 
texts or recommended reading for 
university and college courses-but 
they are written in language anyone can 
understand. They cater for all levels- 
from the beginner to engineer; hob­
byist & professional.

The latest addition to our handbook series brings the 
published articles on our EDUC-8 do-it-yourself com­
puter system together inside a single cover. It also 
provides additional information, including how to 
expand the memory, arithmetic and input-output facili­
ties. If you haven't started building the system, it would 
make an ideal guide; if you are well advanced, you'll 
find it makes an attractive and convenient operating 
manual. Even if you don't intend building up a com­
puter, it provides an easy-to-read text on the "nitty 
gritty" of computer operation and programming.

$3.00 plus 60c p&p

BASIC ELECTRONICS

Basic Electronics, now in its fifth edition, is almost 
certainly the most widely used manual on elec­
tronic fundamentals in Australia. It is used by radio 
clubs, in secondary schools & colleges, and in WIA 
youth radio clubs. Begins with the electron, 
introduces and explains components and circuit 
concepts, and progresses through radio, audio 
techniques, servicing, test instruments, etc.
If you've always wanted to become involved in 
Electronics, but have been scared off by the mys­
teries involved, let Basic Electronics explain them 
to you.

$3.00 plus 60c p&p

AN INTRODUCTION TO 
DIGITAL ELECTRONICS

Now in its second edition and second re-printing, 
Digital Electronics has been widely adopted by 
colleges as a basic textbook. It will help you under­
stand logic and number systems, and, with full circuit 
diagrams, let you mock up simple logic and counting 
circuitry to see just how things operate. There's even 
a full digital demonstrator based on low cost com­
ponents. This book will give you the fundamentals 
necessary to gain complete understanding of the 
EDUC-8 handbook.

$3.00 plus 60c p&p

FUNDAMENTALS OF 
SOLID STATE

Fundamentals of Solid State is in its second printing, 
showing how popular it has been. It provides a 
wealth of information on semiconductor theory 
and operation, delving much deeper than very 
elementary works, but without the maths and 
abstract theory which make many of the more 
specialised texts very heavy going. 'Solid State' has 
also been widely acclaimed in colleges as recom­
mended reading-but it's not just for the student. 
It's for anyone who wants to know just a little bit 
more about the operation of semiconductor 
devices.

$3.00 plus 60c p&p
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PROJECTS & CIRCUITS

One of the latest additions to our handbook series, 
"Projects & Circuits" is just that-constructional 
projects and circuit ideas which we have reprinted 
from the pages of Electronics Australia. There are 
more than thirty full constructional projects, which 
will appeal to all tastes, plus a number of simple 
circuits & tips, ideal for the hobbyist & experimen­
ter. An ideal companion to Basic Electronics.

$2.00 plus 60c p&p
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Circuit & Design Ideas
Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings As they have not necessarily been tested 
m our laboratory, responsibility cannot be accepted Your contributions are welcome, and will be paid for if used

Conducted by Ian Pogson

Solid state hang AGO
Recently, I converted an early valve­

type hang ACC circuit over to a solid­
state system. It works as a hang AGC 
system should—very fast attack time with 
no ACC "pop". Q1 and Q2 function as 
audio amplifiers. CR1 is the ACC diode, 
with C7 and R9 serving as the charging 
network. Q2 output is stepped up 
through the 2k to 10k audio transformer. 
CR2 charges R10-C8 to a higher voltage 
than that across R9-C7, which keeps the 
FET (Q3) cut off. A 2N5716 was used 
because of its low pinch-off voltage. 
When the voltage across R10-C8 decays 
to a lower voltage than that across R9-C7, 
Q3 conducts and clamps the ACC bus 
to ground. CR3 is the charging diode for 
the .01 uF AGC capacitor. AGC threshold 
is determined by the value of RT. The 
value'should be between 100k and 470k 
depending on the AGC threshold 
desired.

a low-impedance driver would be neces­
sary.

(By Dick Stevens, W1QW), in 
"QST".)

Like the original tube version, the AGC 
line must be of very high impedance. This 
would be the case with a FET IF system. 
If this circuit is to be used with an integra­
ted circuit or bipolar IF amplifier system,

A 2.304GHz signal source

Fig 1. Circuit of a 144MHz 2-304GHz multiplier
L1 : 4t 20swg enam copper {in id 
L2: 5t 20swg enam copper ¿in id 
Cl, C2: 18pF tubular trimmer 
RFC : 3t 22swg enam copper on ferrite bead 
C3: 4BA screw in a nut soldered to pcb

English radio amateur G8ADP has 
supplied details of the 2.304GHz source 
he uses in setting up his equipment. The 
unit shown in Figs. 1 and 2 is a x16 mul­
tiplier which requires 300 to 500mW of 

144MHz drive from an exciter. The mul­
tiplier is built on a double-sided PCB 
which forms the lid of a standard 3.6in 
x 1.5in x 1.2in Eddystone die-cast box. It 
is aligned by applying the drive and 

tuning C1 and C2 to peak the diode cur­
rent at about 30mA. The output line is 
tuned by the 4BA screw which consti­
tutes C3.

(From "Radio Communication".)

Unique continuity tester
Checking an electronic circuit for con­

tinuity would appear to be a very simple 
job-just use a VOM, VTVM, or any other 

type of resistance measuring instrument. 
Unfortunately, the use of such 
instruments in a solid-state circuit is not 

a good idea since the current they put 
out for resistance measurements can 
damage semiconductor junctions.
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Six top 
careers in 

electronics

A top salary, job security and positive success. 
That’s what a career in the exciting and rapidly 
expanding electronics industry can give you— 
if you have the right qualifications. An ICS 
course can give you the training you need for 
the rewarding career you deserve. With ICS, 
you learn at home, at your own pace. There’s 
no time lost travelling to classes; ICS provide 
you with everything you need by mail. You’re 
ready for success in electronics now, so select 
your course, then fill in and post the coupon 
today.

INDUSTRIAL ELECTRONICS 
SPECIALIST
If you’re interested in specialising in in­
dustrial electronics, this course offers 
technical-level training. It is an ICS Dip­
loma Course, with a full list of subjects 
ranging from Circuits, Electronic Dia­
grams and AM/FM Radio Receiving Sys­
tems to Ultrasonics and Computer Prin­
ciples. The full range from the most basic 
to the most sophisticated technology.

ELECTRONICS TECHNICIAN
This Diploma Course will give you a par­
ticularly thorough knowledge of Electronic 
Technology. You will learn the principles, 
applications and maintenance of elec­
tronic equipment in indust ial and other 
fields, including instruction on radio prin­
ciples. Major sections cover electrical and 
electronic measuring instruments, tele­
metering, facsimile and radio-electronic 
telemetery.

COMMUNICATIONS 
BROADCASTING SPECIALIST
This course prepares students wishing to 
sit for the P.M.G. examinations for the 
various proficiency certificates—Com­
mercial Operator's Certificate of Pro­
ficiency (Aust.), Radio-Telegraph Opera­
tor’s Certificate of New Zealand, Broad­
cast Station Operator's Certificate of 
Proficiency and Certificate in Radio

Technology (New Zealand). Sections 
covered include: Electrical Theory, Radio 
Theory, Regulations, Telegraphy Tests 
Practical and Oral Questions.

ELECTRONIC COMPUTER 
SERVICING SPECIALIST
A specialist course designed to provide a 
sound knowledge of the technical aspects 
of computers; how they function and their 
practical applications, including pro­
gramming. The course covers Number 
Systems and Digital Components; Organ­
isation and Maintenance of Computers: 
Servomechanisms and Fundamentals of 
Computer Programming.

COMPUTER TECHNICIAN
This compact Diploma course will be of 
special value to technical people who 
are likely to be concerned with the S' 
installation, maintenance and op- (j 
eration of digital computers. It 
provides a sound introduction

Address

Occupation

to Electrotechnics, Elec­
tronic Theory, Electronic 
Computers and Digital 
Computer Program­
ming. Practical 
applications are 
stressed 
throughout.

COLOUR TV
If you already have a knowledge of the 
principles and practice of TV, this 
course will prepare you for the in- 
troductionof colourTV. Subjects 
covered in detail include: 
Colour in TV, the Colour TV 
system, Picture Tubes and
ReceiverCircuitsforCol-
our TV, Troubleshoot­
ing ColourTV,Align­
ment of Mono- x 
chromeandCol- 
ourReceivers -W- 
andthePAL gv 
System.

X
Please

Mr/Mrs/Miss.

les !
400 PACIFIC HIGHWAY, 

CROWS NEST, N.S.W. 2065 
and 182 Wakefield Street, 
Wellington, New Zealand.

Postcode

provide me with information

about the Career on.

Age--------

13.01.24VK
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CIRCUIT & DESIGN IDEAS

The easy to build continuity tester 
described here has only 50 micro­
amperes between the test probes in a 
short-circuit condition. This permits its 
use on most common ICs and discrete 
semiconductors, including MOS 
devices.

The "readout" on the continuity tèster 
is audible so that there is no need to keep 
one eye on a meter when probing 
around in a circuit. Many a semiconduc­
tor junction has been damaged when a 
probe slipped from a certain point as the 
operator looked up to read a meter. With 
this tester, a good diode junction will 
"sound" good when forward biased.

Transistors Q1 and Q2 form a simple 
voltage-controlled audio oscillator, using 

a speaker as the output. The oscillation 
frequency is determined by R1, Cl, R4, 
and the resistance between the test 
probes. Resistor R3 provides the collec­
tor load for Q2 and capacitor C2 is used 
for audio bypass. With the test probes 
open (unshorted), battery life is approxi­
mately the same as shelf life since no 
power is consumed where there is no 
continuity between the probes.

The continuity tester may be assem­
bled on a small piece of perforated 
board and mounted, with battery, in an 
appropriate enclosure. A small speaker 
may be cemented to the top cover of the 
enclosure with holes drilled in the cover 
for the sound to escape.

Bring the test leads out through grom-

meted holes and terminate them with 
conventional metal tips with plastic 
sleeves. Colour code the probes with red 
for the positive side of the battery and 
black for the other side.

(By J. von Muecke, Motorola Applica­
tions Lab.)

Low-cost quality power supply
A power supply exhibiting the features 

of a high degree of load regulation, hum, 
noise and ripple rejection, and current 
limiting can be built around one-quarter 
of the low cost LM3900 quad current dif­
ferencing amplifier. The circuit is partly 
an amalgam of ideas from the Linear 
Applications handbook published by 
National Semiconductors.

The diagram is for a particular unit giv­

ing an output of 16.6 volts and a short- 
circuit current of 340mA. In general, Vout 
is the zener voltage plus 0.6V and the 
output current limit is approximately 
0.78/R amps.

TR1 and TR2 constitute a complemen­
tary Darlington pair equivalent to a high 
current gain PNP transistor, a feature 
which permits unusually low values of 
Vin — Vout. The high current gain is 

necessary due to the low output sinking 
current capability of the LM3900. The 
particular transistor handling the full load 
current is an NPN, an economy feature. 
The diodes D1 and D2 may be 1N4148s, 
or any equivalent. The 4.7uF output 
capacitor is to ensure stability.

(By Mr L. R. Saunders, 8 Whitaker 
Place, Auckland 1, NZ.)

FERGUSON £
Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment.

BRANCHES 
IN

ALL STATES

Reducing old valve receiver oscillator drift
Most older receivers employing 

vacuum tube oscillators do show a sig­
nificant amount of drift according to 
todays standards and much of this drift is 
during warmup. A solution, empoloyed 
by Hallicrafters in their SX-101 series, is,to 
simply add a 6.3V filament transformer of 
the correct current rating directly across 
the AC Line cord of the receiver, before 
the power switch and drive the heater of 
the tunable oscillator tube in the receiver 

from it. This way the oscillator tube is 
always heated (as long as the AC line is 
plugged in) regardless of whether the 
receiver is on or off, and warmup drift is 
almost completely eliminated or certain­
ly significantly reduced.

Plate and screen voltages to any tun­
able stage in a receiver-particularly the 
local oscillator,'should also be regulated 
for greater stability.

(By Irwin Math, WA2NDM, in "CQ".)

Ferguson Transformers 

Pty Ltd.
Head Office 

331 High Street. Chatswood 
NSW 2067

PO Box 301 Chatswood. 
NSW. Australia 2067 

Phone: 02-407-0261
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Starting: a new, updated 
Digital Electronics Course

In 1966-67, Electronics Australia ran a 
series of articles which formed an introduc­
tion to the important and then rather new 
field of digital electronics. The articles were 
very popular, and it became evident that they 
filled a real need both for hobbyists and for 
students in technical colleges and schools. 
When the series ended, we published the 
articles as a handbook—which subsequently 
sold in very large numbers, and ran through 
many reprintings.

While still one of our more popular hand­
books, the original Digital Electronics is now 
getting rather dated. Digital technology has 
developed quite dramatically in the interven­
ing ten years, with many new facets and 
applications, and quite a few areas where 
techniques have changed.

This being the case, author Jim Rowe has 
decided to completely revise and update the 
course, over the next year or so. To give read­
ers the benefit of the new material without 
delay, we plan to publish the new chapters 
serially in the magazine, as they are written 
and as space permits.

Even if you read the first course, we think 
you’ll find this new course both interesting 
and of value.

The first chapter begins 
opposite, so why not begin 

reading now?
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An Introduction to Digital Electronics—1

Signals, circuits and logic
One of the things which puzzles and confuses many people when they 
first come across digital circuits and systems is the many terms and 
ideas derived from fields apparently quite unrelated to electronics. In 
this introduction the author explains how it is that things like Boolean 
algebra, logic, number systems and computers have become an integral 
part of digital electronics.

by JAMIESON ROWE
In the broadest sense, electronics is 

concerned with physically manipulating 
an abstract quantity—information. This 
rather ingenious feat is done by using cur­
rent or voltage changes to represent the 
information, often in encoded form. The 
current or voltage changes are given the 
general label of "signals".

There are essentially two quite different 
ways of representing information as elec­
trical signals, to allow us to manipulate it. 
One way is to make an electrical current 
or voltage vary continuously, in a manner 
which directly copies the information 
itself. Because the current or voltage 
variations are effectively the electrical 
analogy of the original information, this 
technique is known as the "analog" 
approach.

Conventional radio and TV broadcast­
ing both use the analog method, and so 
does sound recording. For example in a 
recording studio, a microphone is used to 
produce a very small varying current, 
which copies the sound pressure varia­
tions in the studio. This small signal is 
then amplified, to produce a larger vary­
ing current with substantially the same 
variations, and used to make a record­
ing-say in the form of variations in the 
magnetisation of a roll of recording tape. 
Upon playback, a magnetic head 
generates a small electrical signal once 
more, and after amplification the electric 
signal is fed to a loudspeaker to recreate 
a very close approximation to the original 
sound information.

Although this analog approach works 
quite well, it is not without its problems. 
One major problem is that in order to 
handle analog signals faithfully, electrical 
circuits must behave in a very "linear" 
fashion—that is, their output should be 
directly proportional to their input. Perfect 
linearity is impossible to achieve, how­
ever, and as a result signals in analog form 
tend to become "distorted" as they 
progress through circuits.

Another problem is noise. All electrical 
circuits tend to generate small random 
current variations, known as noise. This 
inevitably tends to add to analog signals 
passing through the circuits, and because 
there is often no easy way of distinguish­

ing noise variations from the "true" signal 
variations, the signals are effectively 
degraded.

The alternative approach used to 
represent information in electrical signal 
form avoids these problems. Instead of 
using the electrical signal as a direct 
analogy of the information, this method 
encodes the information and uses the 
electrical signal merely as a vehicle to con­
vey the resulting code. The electrical cur­
rent or voltage is not made to vary 
continuously, but is switched between a 
relatively small number of distinct levels.

Most frequently there are only two 
levels, one of which may correspond to 

THE TELEPHONE-ANALOG INFORMATION TRANSMISSION

THE TELEGRAPH-DIGITAL INFORMATION TRANSMISSION

RECEIVED CODE 
MESSAGE

A simple illustration of the two ways of manipulating information electronically—the
analog method and the digital method.

no current (or no voltage). In other words, 
the two levels may be "current" and "no 
current", with the encoded information 
represented by various sequences of these 
two levels.

This method of representing and 
manipulating information in electrical 
form is known as the digital approach, 
mainly because the encoded information 
may often be visualised as a series of 
numerical digits.

The digital approach may seem less 
familiar than the analog method at first 

hand, but it has really been in use for a 
very long time. Most early signalling sys­
tems were digital; from the smoke signals 
of cave men, through fire towers and 
mechanical semaphore systems, to the 
early electrical telegraph systems based 
on Morse code.

In fact the electrical telephone and 
telegraph are very simple examples which 
illustrate the difference between the 
analog and digital methods. In the 
telephone, the information is transmitted 
from one end to the other via a current 
which varies continuously as a direct 
equivalent of the sound waves striking the 
microphone—the analog approach. In the 
telegraph, the information is encoded and 
sent as a sequence of current/no current 
pulses, illustrating the digital approach.

I n-com pa ri so n with the analog 
approach, the digital method of represent­
ing and manipulating information tends to 
be less demanding in terms of electrical 
circuit performance. It does not require 
circuits to be "linear", merely requiring 

that they switch between two or more 
fixed and well-defined states—often 
simply "on" and "off", or "high" and 
"low". This means that distortion tends 
to be less of a problem.

Similarly because the levels used tend 
to be quite distinct, noise also tends to be 
less of a problem. For example with a digi­
tal system using only two levels—say 
"on" and "off"—any noise introduced 
into the system Jias to become very large 
indeed before it is capable of degrading 
the wanted information. In fact it has to 
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become large enough to make the "on" 
level capable of being mistaken for "off", 
and vice-versa.

Because of these advantages, digital 
techniques have become very widely used 
in electronics, and they are likely to 
become even more common in the future. 
It is already true to say that the digital 
approach has been used to advantage in 
almost every field of electronics—even in 
sound and television recording and broad­
casting, which have been traditional 
analog strongholds.

An understanding of the basic principles 
involved in digital electronics is therefore 
going to be very necessary for anyone 
aiming to be involved with electronics in 
the future. Our aim here will be to provide 
you with this understanding.

Historically, the techniques of digital 
electronics grew from electrical tele­
graphy and from early work on switching 
and control circuits. Along the way, the 
people who developed the techniques 
found it worthwhile to borrow ideas and 
concepts from many other fields, some of 
which may seem at first sight to be quite 
unrelated to traditional electronics.

One of these fields was Boolean 
algebra, developed around 1850 by the 
logician George Boole as a way of 
representing and analysing the rela­
tionships between classes or sets of 
objects. The work of Boole and his con­
temporary Augustus de Morgan was re­
garded as rather abstract and theoretical 
at the time, but when digital electronics 
was starting to appear in the 1 930's, the 
brilliant US engineer Claude Shannon dis­
covered that the concepts Boole and de 
Morgan had developed were ideally 
suited for the design of digital circuits.

A key concept of Boolean algebra was 
that the logical relationships between 
classes, no matter how complex, could

Charles Babbage, gifted mathematician of the early 19th century, and his "analytical 
engine"—an early mechanical digital computer.

always be broken down into combinations 
of a relatively small number of basic or 
fundamental relationships. These "logical 
operators" were thus seen as the building 
blocks of all complex logical relation­
ships.

Shannon discovered that the same con­
cepts also applied to digital circuit design. 
If a circuit was required to perform a rela­
tively complex function, it could be built 
up efficiently and elegantly using circuit 
"building blocks", based directly upon 
the fundamental logic operators of 
Boolean algebra. Naturally this discovery 
took a lot of the guesswork and trial-and- 
error out of the design of digital circuits, 
and made it possible to design much more 
complex circuits.

We will look more closely at the funda­
mental logic operators in the next chapter, 

as they are important enough to deserve 
a full discussion on their own. But perhaps 
you can see already why the concepts of 
logic start cropping up as soon as you look 
into books and articles on digital elec­
tronics. And also the reason why digital 
circuits are often alternatively called 
"logic" circuits.

Another field whose ideas became in­
corporated into digital electronics was the 
branch of mathematics concerned with 
numerical notation and number systems. 
In particular it was found that a number 
system ideally suited for use in digital cir­
cuits was "binary" notation, based on 
powers of two. This had been discovered 
early in the 1 7th century, by either Sir 
Francis Bacon or the Scottish mathema­
tician John Napier (inventor of 
logarithms).

>wnr

fOSAC, one of the first electronic digital computers, built at Cambridge University in 1949. The shot at right shows Dr M 
. W'lkes- eader of team whlch Produced the machine. It used more than 3000 thermionic valves. The name "EDSAC" 

stood for electronic delay storage automatic calculator.
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Just a few of the many applications of digitai electronics. At upper left is a minicom­
puter on a single PC board, both "naked" and in a case (Computer Automation); at 
upper right, a computerised drafting table (IBM, Gerber); at left, a programmable pocket 
calculator (Hewlett-Packard); above centre, an electronic clock (Digeec); above right, 
a digital multimeter (Non-Linear Systems).

Unlike the familiar decimal system 
based on powers of ten, the binary system 
requires only two different digit sym­
bols—0 and 1. Numbers are represented 
by combinations of the two, using posi­
tional order to indicate the various powers 
of two. It is therefore very easy for num­
bers in binary form to be represented by 
the two current or voltage levels of most 
digital circuitry. Thus "no current " may 
be used to represent 0 and "current"' to 
represent 1, or vice-versa.

Binary notation and binary arithmetic 
are in fact used very widely in digital cir­
cuits, and will be discussed in some detail 
in later chapters.

Another activity which not only influ­
enced, but virtually became intertwined 
with digital electronics was the develop­
ment of calculating and computing 
machines. Men had long dreamed of hav­
ing machines to free them from the drud- 
gery of repetitive and lengthy 
calculations, and as early as 1650 crude 
machines were developed.

Among the more notable were Blaise 
Pascal s adding machine, Gottfried von 
Leibnitz's four-function calculator, and 
Charles Babbage's "difference' and 
"analytical'' engines.

But it was only in the 1 930's and forties 

that really practical computing and cal­
culating machines were developed, using 
some of the ideas of digital electronics, 
and in turn helping to expand the con­
cepts of digital electronics in new direc­
tions. In 1 944 a team led by Dr Howard 
Aitken at Harvard University produced a 
relay calculator, while two years later 
John Mauchly and J. Presper Eckert of 
the University of Pennsylvania produced

ENIAC", the first wired-program digital 
computer. In 1949 the first true stored- 
program general purpose digital com­
puters appeared, developed almost 
simultaneously at Cambridge University, 
Manchester University and Princeton 
Institute of Advanced Study.

Since that time, of course, digital com­
puters have developed in leaps and 
bounds, and digital electronics has 
developed largely in parallel with them. 
Further discussion of computers will also 
be given in later chapters.

Yet another seemingly unrelated 
activity from which digital electronics bor­
rowed ideas was weaving. In 1801 the 
weaving loom maker Joseph Jacquard 
developed a method of "programming" 
a loom to automatically weave complex 
patterns, using cards in which holes were 
punched. The cards were strung together 

and fed through the loom in sequence, 
with sensing needles setting the loom 
threads according to the "instruction 
code" formed by the holes.

The idea became used very widely in the 
weaving industry, but it was not until 
1 889 that the US statistician Dr Herman 
Hollerith hit upon the idea of using 
punched cards to store information for 
calculating and manipulation. Sub­
sequently, punched cards and punched 
paper tape played a very important role 
in the practical development of com­
puters, telegraphy and digital control of 
machinery.

These and many other concepts from all 
sorts of other fields have gone together 
to produce the widely-embracing activity 
now known as digital electronics. And as 
you are probably already aware, the re­
sulting techniques have application not 
only in the more dramatic fields of com­
puters and automation, but also in areas 
like communication, broadcasting, sound 
and vision recording, electronic musical 
instruments and synthesisers, banking, 
cash terminals, medical instrumentation, 
games of skill and chance, printing, 
measurement and timekeeping. Many of 
these applications will be discussed in 
more detail as we progress through the 
subject.
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Classical 
Recordings

Reviewed by Julian Russell

Ravel and Beethoven—recommended

RAVEL—String Quartet in F Major. 
BEETHOVEN—String Quartet No 11 in F

Minor. Sydney String Quartet. Cherry 
Pie Stereo CPS 1022.

Cherry Pie, a pop label, has made an 
entirely successful entry into the classical 
field with this splendidly played and 
recorded disc. The Sydney String Quartet 
is a recently formed group whom I first 
heard giving a faultless performance of 
the Debussy String Quartet in the Sydney 
Opera House a couple of months ago. 
Their performance of the Ravel, 
reviewed here, is another such admirable 
accomplishment.

It was recorded live in the Recording 
Hall of the Sydney Opera House and on 
the evidence of the quality of the sound 
we have a winner in this hall. I can, of 
course, speak only of chamber music 
since I have yet to hear an orchestral item 
recorded in the same hall. The natural 
reverberation of the hall gives the sound 
life without post recording doctoring. 
The sleeve notes would have you believe 
that doctoring is a regular feature of 
recording though nothing could be 
further from the truth.

The big companies spend much time 
and money seeking just the right acous­
tics in a hall in which they record, and 
"doctoring" is the exception rather than 
the rule, at any rate in recordings of 
serious music.

When I write that no one would want 
a better performance or recording of this 
work I do not want to stress its Australian 
origin. We have now reached such a 
stage of efficiency in the technique that 
it would be rather like the old and very 
provincial question: "Have you seen our 
'arbour?" True some overseas discs are 
better produced than others, even under 
the same label. But this one I am writing 
about could take its place with the best 
of any. Each instrument is given just the 
right weight when it is necessary for it to 
be heard above the other three. The 
ensemble is impeccable, the sound very 
natural and the surface absolutely clean.

The playing of the two works leaves 
absolutely nothing to be desired. The 
altogether charming Ravel quartet is 
played with sensitive tone nuanced to 
perfection. The tempos are always 
absolutely right. The more restless and 
passionate Beethoven is, of course, treat­

ed quite differently but no less success­
fully. For instance, the opening of the 
second movement is made to sound 
quite serene, all the more so after the 
virile turbulence of the first.

Later, necessarily, it subsides into what 
comes very close to hopelessness, and 
continues to sound so even under the 
strict discipline of polyphony. The 
scherzo never puts a foot wrong in all its 
jagged rhythms. The deeply introspec­
tive Largetto is followed by a quicksilver 
allegretto which may go a little faster than 
the marking suggested, but nevertheless 
whizzes along without a single falter.

Musica Viva Australia is to be con­
gratulated on its paternal encouragement 
of this fine ensemble. I have no hesitation 
in giving this production my very warm­
est recommendation.

¥ ¥ ¥

HAYDN—Symphony No 103 (Drum 
Roll). Symphony No 104 (London). 
London Philharmonic Orchestra con­
ducted by Eugen Jochum. DGG 
Stereo 2530 525.
Anyone who regards Jochum as a bit 

of a fuddy-duddy, especially because of 
his diligent propaganda for the music of 
Bruckner, might well be astonished by 
this disc. In the matter of tempos it is 
more than brisk—in fact, it is often 
downright precipitous. In these fast 
movements the demands he makes on 
his orchestra are enormous and the 
LPO's response close to miraculous.

Owing to a particularly reverberent 
acoustic effect a little detail is sometimes 
missing in big tuttis. But to return to 
Jochum's unexpected treatment of 
Haydn's symphonies. Jochum made a 
great reputation in his conducting of the 
works of the late 19th century romantics, 
works that require expansive, emotional, 
and often self-indulgent presentation. 
Performers feel themselves at liberty to 
make a wide choice of tempos and 
indulge in an inordinate number of ruba- 
tos and other distortions. Not at all the 
sort of thing one would expect in these 
beautiful classical readings of Haydn 
symphonies.

To this classical line Jochum has 
insisted, at any rate in these late 
symphonies, on an unusually wide 

dynamic range. But he never depends on 
these characteristics to prettify the music. 
On the contrary; his aim seems rather to 
be one of strength and expansion. I think 
I can safely say that you will on this disc 
hear Haydn as you have rarely heard him 
before.

Everything seems to be on a bigger 
scale than usual. Haydn's many ingenui­
ties can usually produce an affectionate 
smile on the faces of those who marvel 
at them, and those who have been give 
you the impression that Jochum's read­
ings are without humour will be surprised 
to find the many witticisms still there to 
be enjoyed.

I have always held on to two sets of 
these later symphonies—Beecham's old 
ones and Szell's more recent interpreta­
tion, different though they may well be. 
Now here is a third interpretation dif­
ferent again in many important aspects 
but absolutely convincing to anyone 
prepared to give them unprejudiced 
consideration. The late symphonies of 
Haydn contain some of the very finest 
music he ever wrote and in these two 
examples you will find infinite pleasure 
in hearing them delivered in a new voice. 
Very highly recommended.

¥ ¥ ¥

SCHUBERT—Piano Quintet in A Major 
(The Trout). Christoph Eschenbach 
(piano); Rudolf Koeckert (violin); 
Oskar Riedl (viola); Josef Merz 
(Cello) and George Hortnagel (bass). 
E Flat Major Trio for Piano (Eschen­
bach); Violin (Rudolf Koeckert) and 
Cello (Josef Merz).
String Quintet in C Major. Amadeus 
Quartet with William Pleeth as added 
cello.
Octet. Berlin Philharmonic Octet. 
DGG Stereo 2733 003 (Three discs.) 
This Schubert collection (three discs is 

presented in a very handsome box 
though its contents are a little uneven. 
Thus in The Trout the slightly dry acoustic 
suits the piano admirably but deprives 
the strings of some of their tonal warmth. 
The playing is of unquestionable authen­
ticity dominated by a truly fine perform­
ance by the pianist, Christoph Eschen­
bach. He manages this, however, without 
being "pushy" at any time. Indeed, 
though his role is given this prominence 
he is at all times discreet in its use.

Though the whole performance has 
much to recommend it—ensemble, 
nuancing, phrasing and so on-l didn't 
enjoy it as much as I had hoped. In the 
first place there is a lack of spontaneity 
about the playing and the players seem 
more intent on accuracy than poetry. 
Moreover The Trout is a smiling work 
and smiles are rare in this reading. 
Although this is apparent all through it is 
particularly obvious in some of the varia­
tions in the last movement.

But I must add that the performance 
cannot be dismissed off-hand for this 
reason. It has too much going for it for 
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that. I can only say that I have heard other 
performances that I prefer. The one I 
would recommend is Decca's, which has 
members of the Vienna Octet collaborat­
ing with Clifford Curzon at the piano. If 
this hasn't been recently deleted, it 
should be obtainable on an Ace of Clubs 
label.

To fill one side of this disc you have 
the Nocturne, an Adagio for Piano, Violin 
and Cello. This is a single movement, and 
its intended use by the composer still 
remains a matter of doubt. But here you 
have more genial, even warmer playing, 
and its gorgeous melody should always 
charm you whatever your mood.

The great C Major Quintet is entrusted 
to the Amadeus with William Pleeth play­
ing the extra cello part. In the first subject 
of the first movement the first violin's 
tone is a little shrill now and again on 
some accented high notes. Also I found 
the dynamic range of the ensemble a lit­
tle wide for chamber music listening at 
home. It goes all the way from fff to ppp 
with disconcerting frequency. If you 
reduce the gain to make the very loud 
passages more tolerable you have to 
peer aurally into the softest ones.

And much as I admire the Amadeus 
they do tend to sound a wee bit fussy 
in this work. In the famous long adagio 
movement I found the reading a bit too 
fulsome, even for Schubert, and the 
Finale almost affected in its very detailed 
expression. I admit that this is the type 
of playing that many admire but it is not 
for me. Indeed to my ear—and mind—as 
played here by the Amadeus the whole 
work loses some of its endearing 
innocence.

The Berlin Philharmonic Octet is allot­
ted the weighty Octet and gets through 
it with much credit. The added wind 
gives it something of an orchestral quality 
well sustained here by the beautiful 
balance of the recording. It is a fine 
achievement by this deservedly renown­
ed group. To hear eight musicians play 
together with such complete unanimity 
of style and ensemble is really some­
thing.

* * *

BRAHMS—Piano Concerto No. 1 in D 
Minor. Alfred Brendel (piano) with 
the Concertgebouw Orchestra of 
Amsterdam conducted by Hans 
Schmidt-lsserstedt. Philips Stereo 
6500 623.
The late, and very much lamented, 

Schmidt-lsserstedt introduces this con­
certo with great breadth while still 
preserving its lyrical quality, providing an 
anticipatory atmosphere all of its own. 
During the whole work both soloist and 
orchestra seem to be seeking the ulti­
mately musical way of playing every bar, 
be if soft or loud. The result is one of the 
finest performances of this work on disc 
that I have ever heard in a very long time. 
I could use every inch allotted me in this 
column to gush over this superlative per­
formance.

If I had one minor fault to find it is that 
here and there the piano tone loses some 
of its otherwise peerless musical quality. 
It seems to whiten for a few bars but soon 
regains its noble tone. This is a baffling 
thing to describe and experience so I 
shall leave my comment at that without 
seeking an explanation. However it's 
easily forgotten in the magnitude of the 
achievement in every other way. And if 
the partnership combines to take the 
Finale a little faster than is usual well, to 
me, it makes a fine contrast to the poetic 
meditations of the slow movement.

By the way this was the last recording 
Schmidt-lsserstedt made before his 
death in 1973 and I cannot imagine a 
more impressive swan song. If you have 
either the Gilels-Jochum or the 
Barenboim-Barbirolli version you 
needn't think of changing. If you haven't 
you should think seriously of acquiring 
the disc under review.

* * *

BEETHOVEN-Piano Sonata No 31 in A 
Flat. Piano Sonata No 32 in C Minor. 
Stephen Bishop (piano). Philips 
Stereo 6500 764.
It is the ambition of most first class 

pianists to give memorable perfor­
mances of these two sonatas. And this 
Stephen Bishop has done at the com­
paratively early age of 35. There are 
several splendid accounts of these two 
great sonatas on record, all of them dif­
fering slightly from the other. This is 
because of the immense complexity of 
several aspects of the works.

Technique is not enough, nor tech­
nique allied to emotion. There must also 
be made apparent something of the 
almost intangible element of the com­
poser's intentions, all of which in com­
bination can produce many readings, 
alike in some respects and unlike in 
others. Moreover every interpretation, 
though different in detail, must be har­
monious within itself. I admit these dif­
ferences are subtle in the extreme yet 
their presence makes a great deal of dif­
ference in the overall conception of just 
how the works must be presented.

I don't think any of our best pianists, 
present or past, would claim that their 
reading is the best. Indeed any critic 
would be rash in choosing any one of 
those available on disc—and even some 
of these have been deleted and are now 
hard to come by—as "better" than the 
other. One can only welcome a new 
issue as being movingly great and just 
why it is so would take many words to 
explain, even if that were possible. An 
achievement of the magnitude of 
Bishop's is something to enjoy both 
intellectually and emotionally.

Most record buyers of really serious 
music already own one version that they 
have probably selected with great care. 
I can only say that here is another to add 
to the greats. Indeed the possession of 
one version should not deter the owner 
from listening to another with an 

unprejudiced mind, and if he can afford 
the outlay there is nothing bizarre about 
owning several. You will guess by what 
I have written the extent of my admira­
tion for Bishop's new disc. I urge you to 
share my enjoyment of it. The engineer­
ing is fine, too.

CASSETTES
CHOPIN-24 Preludes, Op. 28. Prelude 

No. 25 in C Sharp Minor. Prelude No. 
26 in A Flat. Claudio Arrau (piano).
Philips Dolby Cassette 7300 735.
During Rudolf Serkin's recent tour of 

Australia much was made of the fact that 
this veteran was in his 70s, and that 
despite his age there has been nd serious 
deterioration in his playing. The same 
may be said of Claudio Arrau, also a sep­
tuagenarian. In my mind, his talent is 
even less affected by age than Serkin's. 
This can easily be confirmed by his per­
formance of the Chopin Preludes. His 
fast passages are as beautifully articula­
ted as ever, his range of expression as 
wide, his poetic sense unrivalled though 
perhaps equalled by that of Arthur 
Rubinstein.

There are 26 Preludes on this disc, all 
of them brief, all demanding the highest 
degree of concentration, accuracy and 
style. It is obvious that I cannot deal with 
every one at the length it would normally 
need.

All I can assert is that I enjoyed most 
of them vastly and that, on this cassette, 
Arrau sounds like a man in his early 
prime. He is opulent in his use of rubatos 
which, however, never pull the line out 
of shape. Arrau once stated that he was 
reluctant to record rubatos though he 
had no hesitation in using them on the 
concert platform. But it is impossible to 
play Chopin without his characteristic 
rubatos. The music would just not be 
Chopin's. But there is a certain level of 
self-indulgence that mustn't be overstep­
ped, and this Arrau never does.

* * ¥

BRAHMS—Piano Concerto No 1 in D 
Minor.Claudio Arrau (piano) with the 
Concertgebouw Orchestra of 
Amsterdam conducted by Bernard 
Haitink. Philips Stereo (non Dolby) 
Cassette 7300 061.
This cassette is not Dolbyed, although- 

the sound is still reasonably good. I did, 
however, find that a pretty heavy bass cut 
improved it. Even then Brahms' scoring 
sounds at its muddiest and Arrau sounds 
altogether too restrained. Indeed I 
thought the performance disappointing, 
not only on the soloist's part but on the 
orchestra's too. There are long passages 
where neither the conductor nor the 
soloist seems interested in what he is 
doing. Neither strikes sparks off the 
other. I think a better recording is bound 
to be issued before long and that it might 
well be worth waiting for. ®
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Lighter Side
Reviews of other recordings

Devotional Records
SLIM WHITMAN. God's Hand In Mine

... A Selection Of Songs Of Faith. Fes­
tival 2-record set, stereo, L-44225/6.

This is about as simple a formula as one 
could get for a Gospel album: a soloist, 
an electronic organ with very modest 
instrumental and choral support and 34 
very well known devotional songs. Let 
me quote a few of them:

He Bought My Soul At Calvary - He 
Reached Down His Hand — How Great 
Thou Art - The Love Of God - I'll Walk 
With God — Whispering Hope — Jesus 
Took My Burden — I'm A Pilgrim — Each 
Step I Take ... etc.

Slim Whitman has a light baritone to 
tenor voice and a C&W style replete with 
the odd yodel and dropped aspirate. His 
popularity indicates that he must have his 
fans and I can certainly concede that 
some will find pleasure anyway in the 
hymns he sings — with virtually faultless 
diction. But, having said that, I could not 
pretend to have enjoyed the recital per­
sonally. I'm afraid that I'm not a Slim 
Whitman fan. (W.N.W.)

BUT I AM SMALLER THAN MY SONG. 
A ROCK MASS. Sister Janet Mead. 
Festival stereo L 35552.

If you like the enormously successful 
version of the "Lord's Prayer" by Sister 
Janet Mead then you will like much of 
"A Rock Mass". In many ways this album 
demonstrates what is wrong with tradi­
tional sung masses in the Romaum, take 
"Glory to God in The Highest" (the 
Gloria) or "Holy, Holy Lord" (Sanctus) 
which both demonstrate the exultant 

Reviews in this section are by Neville Williams (W.N W.). Harry Tyrer (HAT) 
Marks (N.J.M.) and David Edwards (D.W.E ).

praise which is really appropriate. By 
contrast, "Lord Have Mercy" (Kyrie 
Eleison) and the "Wailing Song" (an 
offertory song) only just pass, having 
great potential to become dirges if they 
are sung by many mass congregations.

Many of the arrangements have a Bea­
tles flavour which means they should 
have wide acceptance but, to my mind, 
the instrumentation is overdone in places 
and could be toned down without reduc­
ing the zest of the presentation or accep­
tability to the young.

Sister Janet Mead leads the singing 
throughout with a sincerity and 
enthusiasm that is infectious.

Recording quality is good throughout. 
Festival are to be congratulated for the 
overall presentation of the album 
although no doubt it is to their own good. 
It should sell very well. Words to all the 
music are included on the inner sleeve 
of the album. (L.D.S.)

Instrumental, Vocal and Humour................
GOOD MUSIC HITS VOL. 2. Festival 

Strings. Festival stereo L 25196.
Another album in the Festival Strings 

easy-listening series. This is the third I 
have reviewed in the last few months 
and, like the others, it has good arran­
gements and a recording quality right up 
to standard. Good buying at $3.99.

There are twelve tracks: Casey's Last 
Ride — A Place To Hide Away — Vincent 
- Sing - Rainy Days And Mondays - La 
La Love You - American Pie - For All 
We Know - And I Love You So - Top 
Of The World - Help Me Make It 
Through The Night — Love is Surrender. 
(L.D.S.)

★ ★ ★

ROBERT FARNON. The London Philhar­
monic Orchestra. Astor, quadra­
phonic. QUAD-1029.

Take the London Philharmonic, install 
it in London's Festival Hall, arrange a 
program of popular show tunes, record 
them in quadraphonic ... and the result 
ought to be really something. Yet, I per- 
sonally couldn't generate much 
enthusiasm for the end result. To the

Leo Simpson (L.D.S.), Norman

HAPPY IN THE LORD. Sister Philippa.
Stereo, Move. MS-3011. (From Move 
Records, Box 266, Carlton South, Vic. 
3053. Price $5.95.' Also on cassette, 
same price.)
Recorded in Hobart, this is Sister 

Philippa's third album, the preceding one 
having the with-it title of "Switched-On 
Praise". From the jacket notes, one 
would judge it to be very much an 
ecumenical effort. From the Convent of 
Mt. St. Canice, Sandy Bay, the "Singing 
Nun" is credited with having sung in 
many of Hobart's churches and is here 
backed by enthusiastic young people- 
instrumentalists and chorus—drawn from 
a variety of Christian communions.

Apparently all her own compositions, 
the songs of praise and dedication could 
be taken and used in any denomina­
tional context: Let The Whole Word Sing 
- Be Happy In The Lord - Lord Jesus 
Come — When I Think Of The Cross — 
Christ Is Risen - Walk One More With 
Us - The Lord Is Here - I Heard About 
—Song of Faith — A New Song To Sing 
- Into Your Hands O Lord - Open The 
Door - Spend A Little Love - A Bless­
ing.

The words are given on the back of the 
jacket and, with Sister Philippa's 
excellent diction, the sincerity and hap­
piness of the songs communicate effec­
tively. The jacket notes explain that the 
participants are not professionals but 
they do a fine job nevertheless and the 
whole atmosphere is refreshing, with a 
potential appeal to all age groups. Tech­
nically, the quality is excellent. (W.N.W.) 

audience present on the occasion it 
would probably have been visually and 
sonically entertaining but, purely as a 
recording, my tip is that most would be 
happier with a more intimate, less pre­
tentious performance of the music:

Colditz March - My Fair Lady Medley 
- Laura - Porgy & Bess Suite - Karnon 
Fantasy (A Star Is Born, Peanut Polka, 
Jumpin' Bean, Westminster Waltz, Por­
trait Of A Flirt, State Occasion).

In terms of quality, the sound is okay 
without being especially noteworthy. If 
the recording grabs you, it will be 
because you like your show music more 
heavily arranged and dramatised than 
usual. (W.N.W.)

★ ★ ★
A WINDOW TO THE SKY. Music From 

The Original Motion Picture Sound 
Track. Featuring Olivia Newton-John 
MAPS (ASTOR) 7908.

This album is predominantly 
instrumental, with Olivia Newton-John 
contributing only the title track. Unfor­
tunately, this is ruined by excessive 
sibilance, presumably due to faulty 
microphone placement. Apart from that, 
the music is pleasant enough, although 
is will not mean a great deal to anyone 
who has not seen the film. (D.W.E.)
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SOUNDS LIKE JAMES LAST. Billy Burton 
Brass. Festival L 45485/6. 2-record set. 
$7.95.
In a way, this album is incorrectly titled. 

It should be called "Sounds Like James 
Last Used To" because, in my opinion, 
the James Last Band has never sounded 
the same since he adopted his drunken 
chorus. At any rate, if you like big and 
bright arrangements for brass band then 
this 2-record set will be attractive at 
$7.95. Recording quality is good.

Some of the 23 tracks are: Call Me 
Irresponsible — Days Of Wine And Roses 
- Surrey With The Fringe On Top - 
When I Love You - Man With A Horn 
— Watermelon Man — Oh You Beautiful 
Doll - Volare - Cherry Pink And Apple 
Blossom White — Call Me — People. 
(L.D.S.)

* * *
RIDE A ROCK HORSE. Roger Daltrey.

Polydor 2383 346.
Who is Roger Daltrey? If you can't ans­

wer this question then you're probably 
not a rock fan, anyway.

Following on from his success in 
"Tommy", Roger has produced a fine 
album of rock. Tracks featured are—Get 
Your Love-Hearts Right-Oceans 
Away—Proud—World Over—Near To 
Surrender—Feeling—Walking The Dog- 
Milk Train-Born To Sing Your Song.

It is very difficult to single out any one 
track, in preference to the others, as all 
tracks are excellent. One is tempted to 
compare his overall style with that of Rod 
Stewart. Technical quality is good, the 
bass is tight and the highs are clean. 
(D.W.E.)

* * *
WIVES & LOVERS. George Golla. Fes­

tival stereo L 25205.
This is a re-issue of a well-produced 

local album featuring, besides George 
Golla, well-known musicians such as 
Don Burrows, John Sangster, Ed Gaston, 
Errol Buddle and a few others. The per­
formance is polished, the arrangements 
for the most part very listenable and the 
quality good except for a trace of tape 
hiss on some tracks. A good buy at 
$3.99.

Track titles are: Bye Bye Blues—Waltz 
To Adelaide—Fool On The Hill—The 
More I See You—Day Tripper—This Guy's 
In Love With You—Wives And Lovers— 
Insensatez—Berimbau—I Want A Girl- 
Samba Del Orfeo —Dream A Little 
Dream. (L.D.S.)

* > *
SO YOU WANNA BE A ROCK 'N' ROLL 

STAR? (The "Scream Years" of Aus­
tralian Rock, 1964-1966). Various 
Artists. Festival L45587/8. (Double 
Album.)
Do you know that "Kevin Book & The 

Bible" were refused airplay on a Sydney 
radio station because the name was 
deemed sacrilegious? If you didn't, and 
if you are old (or young!) enough to 
remember the early years of the Aus-

Old, mono, but good . . .
ALL STAR JAZZ SESSION. Earl "Fatha"

Hines. Trip mono TLP-5087 (Astor 
release).
The title of this album fully explains its 

raison d'etre. It was recorded in 1954 and 
recaptures the zest and atmosphere of 
the roaring twenties big band era. Re­
cording quality is good, although in 
mono. In fact, it is so good that no 
attempt has been made to "re-process" 
it for stereo. Go buy it while you can.

Nine tracks make up the album: Won't 
You Come Home Bill Bailey-My Mon­
day Date-Relaxin' At The Touro-Ugly 
Child—When The Saints Go Marching 
In-Baby, Won't You Please Come 
Home-Mood Indigo-Caravan-Pops' 
Blues. (L.D.S.)

tralian Rock Scene, then this double LP 
will send you down memory lane.

Compiled by Glen Baker, a self­
proclaimed "child of the seventies", the 
thirty-two tracks on this album are all 
original Australian Rock recordings. 
Naturally, such (relative) giants as Billy 
Thorpe & The Aztecs, Normie Rowe and 
Johnny Young are featured, as well as a 
host of lesser groups, too numerous to 
mention.

There is very little new that I can say 
about this collection, as it has all been 
said in the excellent cover notes. So with 
a passing reference to the record quality 
(good), I'll finish here, with a recommen­
dation that you hurry into your local 
record shop and examine it for yourself. 
(D.W.E.)

4- 4- 4-
BOTTOM OF THE PUNCHBOWL. 

Quarefellas. Stereo. Harlequin L 
25208 Festival Release.
The Quarefellas are four immigrants 

from Great Britain, at present living and 
working in Western Australia. Mick 
McCauley from Dublin, Alan Ferguson 
from Dumfries, Anita Blacker from Lon­
don and Fred Rae from Cork all met at 
Mulligan's Irish Restaurant in Perth. They 
have built up a strong following in the 
western state, and have had many con­
cert, TV and radio successes.

Smooth quadraphonic
SERENADE. Acker Bilk, His Clarinet & 

Strings. Quadraphonic, Astor 
QUAD-1031.
Many quadraphonic records tend to 

make their point by surrounding the liste­
ner with sound that compels his attention 
by its sheer quantity, complexity or 
brilliance. This one is different. It is as 
smooth as only Acker Bilk can make it, 
with his clarinet up front and the strings 
filling the rest of the room in the most 
convincing manner.

All told, there are twelve tracks: 
Canio's Tune - Some Other Time -

Listening to this album, it is easy to see 
why. Their full blooded sound and 
unusual drive and enthusiasm comes 
across very clearly. In the main, they sing 
traditional Irish, Scottish and English folk 
songs, although some Australian material 
is included in their repertoire.

The tracks are too numerous to list 
here, but rest assured that at least one 
of your old favourites is included. By the 
time that you read this, I am sure that all 
of the tracks will be among my 
favourites!

I could not fault the record technically, 
the sound is very clear and clean. So if 
you have a leaning towards traditional 
folk tunes, and if you like to sing along 
as well, buy it, turn up the volume and 
do so! I am sure that you will thoroughly 
enjoy yourself, as I did! (D.W.E.)

♦ * *

HAROLD SMART at the Thomas Organ.
Stereo, Astor GGS-1466.
If you want a practical-and musical­

demonstration of the sounds that can be 
won from a modern electronic organ, 
then you should hear this new album. 
Thomas have quite a reputation for their 
imitative voices and Harold Smart 
invokes them smoothly and unam­
biguously in the dozen numbers 
presented here. Mind you, he does use 
two organs—a "Celebrity Royal" with in­
built Moog, and a "266 Californian 
Quad" but what an array of voices and 
effects they offer: piano, strings, tibias, 
vibramagic, harpsichord, mandolin, 
accordian, Moog trumpet, glide tab, gui­
tar, arpeggio, and so on.

As for titles, here they are: The 
Entertainer—The Way We Were — 
Beyond Tomorrow—River Song—Heidi 
Jane—Paul & Michelle—What'll I Do- 
Golden Voyage Of Sinbad—Colour Of 
Goodbye-Last Tango In Paris-Summer 
Green Or Autumn Gold-Turning Point.

Technically, the sound ranges from 
brilliant trebles to solid bass, although 
there seemed to be some slight fuzz in 
the low-level background sound, possi­
bly a heritage of multiple recording. But 
it has to go down as an interesting record, 
and one that is musically entertaining as 
well. (W.N.W.)

Homecoming — If — What Would We 
Do? — Wichita Lineman — Sipping Cider 
- You Should Have Said - Theme From 
The Godfather Part II - Lazy Serenade 
— Auf Wiedersehn Sweetheart.

There is no hint of the encoding 
method on label or jacket but it 
responded well to both simple decoding 
and to SQ and I would recommend it to 
anyone with 4-channel gear who would 
like some very gentle, very tuneful 
sound. It's also a good one to show the 
difference between 2-channel and 4- 
channel reproduction. In terms of 
quality, it is very clean. (W.N.W.)
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IMPORTED DUTCH LIGHTER SIDE—continued

speaker 
kits.,.
POPULAR í 7BJ 
KIT OPTIMISES 
AMPLIFIERS FROM 
15-40 WATTS R.M.S. 
FOR NON-COLORED 
30-20,000 HZ RESPONSE. KIT - $129 PR.
Kit includes plans, all hardware and features the Philips 1265 W8 
woofers, sealed back midranges AD5060, ADO160/T8 tweeters 
and the exclusive G.H.E. crossover.
M

16 KITS. ..........S28-S398 PR.
Power W. Frequency Range Kit Price Pr.

7A1 15-50 25,20,000 Hz $229.00
7A 15-60 25-20,000 Hz $198.00

7B1 15-40 28-20,000 Hz $153.00
7B 12-38 28-20,000 Hz $129.00
7C 8-28 25-20,000 Hz $122.40
7D 6-25 25-20,000 Hz $89.96
6A 15-50 40-20,000 Hz $193.30■ 6C 4-16 25-20,000 Hz $69.00■ 5A 6-30 30-20,000 Hz $140.00 I■ 4A 8-30 40-20,000 Hz $140.00 I■ 3A 8-20 50-20,000 Hz $84.14

AD 8K40 15-40 55-20,000 Hz $87.84
ET1 400 15-40 30-20,000 Hz $87.98

3B 6-15 45-17,000 Hz $28.00
21 20-60 40-20,000 Hz $263.50
22 20-60 38-20,000 Hz $398.00

• ALL KITS COMPLETE ALL HARDWARE
• UNCONDITIONAL GUARANTEE 1 YEAR 1

■ • ENCLOSURE DESIGN SERVICE

HITACHI UDC90TAPE 
12 PACK PRICE OF $29
Voted by HI-FI review June 1975 as 
best performance/value for money 
tape available. 36 pack $78.00, 
60 pack $125.00. UDC60/120 available 
at special savings tool

usi aim m mah ordir 
SEUVICf-Uespatch same Hay!

ADD 5% FOR P&P 
966 HIGH STREET, 
ARMADALE VIC.

TELEPHONE
509 0374, 509 9725

TWIN ORGANS, Featuring Len Rawle playing Yamaha and 
Hammond organs. Interfusion stereo, 2-record set 
L45443/4 ($7.95).
The double fold jacket offers two identical pictures of an 

attractive lass, two identical segments of a keyboard, two iden­
tical contents lists, but not a word about Len Rawle, about 
the instruments he plays, or the way the record was made.

While the Yamaha and Hammond appear to dominate 
records 1 and 2 in that order, there may well have been some 
intermixing and over-recording. Zealous electronic organ 
buffs could possibly have fun identifying which voice is what. 
Others will simply listen to the music as it comes—typical 
swinging club sound with a gentle percussion background.

There are far too many selections on the four sides to list 
but here are just a few at random: The Long & Winding Road 
-Early In The Morning-Raindrops Keep Falling-The More I 
See You—Wand'rin Star-What The World Needs Now-Why 
-Cecilia-Cabaret-Clair, etc.

The sound is smooth and clean and Len Rawles leaves no 
doubt about his ability to stir the stops but whether four sides 
for $7.95 represents a bargain will depend on your inclination 
to play that many organ numbers in a row. (W.N.W.)

★ ★ ★

MR CROSBY AND MR MERCER. MCA Coral. COPOS 7751. 
Astor release.
I think the unsung star of this record must surely be the 

engineer responsible for the remastering, as some of the tracks 
go back to 1936; yet the overall quality needs no apologies. 
Bing Crosby, with a number of his buddies, Johnny Mercer, 
Mary Martin, Jane Wyman, The Andrews sisters, Connie Bos­
well and Jack Teagarden give us a dozen of the most durable 
Crosby hits.

These are: Mr. Gallagher And Mr. Sheen - Too Marvellous 
For Words - Blues In The Night -Bob White - You Must 
Have Been A Beautiful Baby - On Behalf Of The Visiting 
Fireman - In The Cool Of The Evening - I'm An Old Cow 
Hand - Ac-cent-tchu-ate The Positive - Autumn Leaves - 
When The World Was Young - The Waiter And The Porter. 
And The Upstairs Maid.

For any Crosby fans with aging 78's, this would be an 
excellent replacement. (N.J.M.)

★ ★ ★

GREATEST HITS VOL. 2; Jerry Lee Lewis, Charlie Rich & 
Johnny Cash. Harlequin L 25179. Festival Release.
At $3.99, this album would be a good buy for those who 

like the three featured artists. In order, the tracks are: There 
Won't Be Anymore (Charlie Rich) - Guess Things Happen 
That Way (Johnny Cash) - Who Will The Next Fool Be (Charlie 
Rich) — Ballad Of A Teenage Queen (Johnny Cash) — C. C. 
Rider (Charlie Rich) - Drinking Wine Spo-Dee-O-Dee (Jerry 
Lee Lewis) - I'll Be With You In Apple Blossom Time (Charlie 
Rich) — Whole Lotta Shakin' Goin' On (Jerry Lee Lewis) — 
Breathless (Jerry Lee Lewis) - Luther Played The Boogie 
(Johnny Cash) — I Can't Trust Me In Your Arms Anymore (Jerry 
Lee Lewis).

I have taken the trouble to list all the tracks, as for some 
reason or other, they are not all listed on the jacket. Overall, 
the twelve tracks make for very pleasant listening. Technically^ 
the quality is good. (D.W.E.)

★ ★ ★

JOIN IN AND SING. GGS-1469 Astor release.
Without a doubt this would be the best sing-along record 

I have heard in a long time. With excellent quality, clear diction 
and first rate musical backing, it would make a good party 
starter, with titles like: Side By Side-By The Light Of The Sil­
very Moon-On Moonlight Bay-White Cliffs Of Dover-Daisy, 
Daisy—K.K.K.Katy—Show Me The Way To Go Home—On Top
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Of Old Smokey-Maori Song Of 
Farewell—Ma, He's Making Eyes At Me- 
Those Old Time Songs-She'll Be Coming 
Round The Mountain-Long Haired 
Lover From Liverpool—When The Saints 
Co Marching In —Good Night 
Sweetheart-I'll See You In My Dreams.

Rush out and buy it for your next party 
(N.J.M.)

★ ★ ★
SONGS OF BATTLE. The Ralph Hunter 

Choir. RCA Camden ACL1-0807.
If you are old enough to remember 

World War II, most of these songs will 
bring the memories back with a rush, as 
quite a few of them were 'hits' of the 
period, particularly those of American 
origin. Some of the twenty-two titles are: 
Reveille - Madamoiselle From Armen- 
tieres — The Marines' Hymn — When 
Johnny Comes Marching Home - 
Cornin' In On A Wing And A Prayer - 
Lili Marlene — Liberty Song — It's A Long 
Long Way To Tipperary - Over There.

The quality is good and the Military 
Band style of backing adds the appro­
priate atmosphere. (N.J.M.)

★ ★

Maureen 
McGovern

MAUREEN McGOVERN. Academy 
Award Performances. Stereo, 20th 
Century (Festival) L-35564.
When you put this disc on the turnta­

ble you might be excused for believing 
that you have really skipped back to the 
thirties: the first 34 seconds "Thanks For 
The Memory" has been mocked up to 
sound just like a*very old 78rpm disc - 
crackles and all. But then the sound 
reverts to the present with only the titles 
remaining behind (or at least some of 
them):

The Continental — For All We Know 
- When You Wish Upon A Star/Over 
The Rainbow - Lullaby Of Broadway - 
The Morning After - Windmills Of Your 
Mind — Swingin' On A Star — All The Way 
- We May Never Love Like This Again 
- You'll Never Know - Thanks For The 
Memory.

You've heard them all over the radio 
during the past couple of months? Of 
course you have and I can assure you that 
they add up to very pleasant listening 
when you own your album. So I remem­
ber when the numbers were first 
released? Sure, but they didn't sound like 
these modern versions and recordings! 
Recommended. (W.N.W.)

MOUNTAIN MAMA. Dianne Davidson. 
Stereo. Janus Records JLS 3048. Astor 
Release.
According to the "good ole record 

company hype" accompanying my 
review copy, Astor Records have 
decided to re-release this record, follow­
ing recent heavy demand. It was 
recorded in the spring and summer of 
1972, with the aid of a large number of 
Nashville session musicians.

Dianne has a very powerful voice, and 
she sings contemporary Country Music. 
Having said that, I can only say that if you 
have an interest in this type of music, 
then you'll probably enjoy this record. 
Tracks that I thought were particularly 
good were: Brand New Tennesse Waltz 
- When My Room Gets Dark Again - 
Song For Adam.

Technically, the record is extremely 
good. Surface noise is negligible, and the 
stereo separation has been used very 
effectively. (D.W.E.)

FOR YOU. Col Joye. ATA Records 
L 35489. Festival Release.
Col Joye has been around the Aus­

tralian entertainment scene for quite a 
few years, and will be well known to 
most people. On this record, he presents 
a number of recent hits. Included are: 
Touch The Morning - Song Sung Blue - 
Never Been This Far Before - Tie A 
Yellow Ribon - Daisy A Day - The Most 
Beautiful Girl In The World - You're Six­
teen - Sweet Gypsy Rose - Behind 
Closed Doors - Welcome Home - 
Through Children's Eyes - I Can See 
Clearly Now - Summer (The First 
Time).

He makes the songs sound pleasurably 
different and, although his Australian 
accent may seem disconcerting at first, 
one soon tends to forget it. All told, the 
album provides very easy listening, and 
would be a worthwhile addition to any 
collection. The technical quality is very 
good. (D.W.E.)

SONGS OF ROGER WHITTAKER. Fea­
turing: The Last Farewell. The 
Durham Towners. Harlequin L 25213. 
Festival Release.
This $3.99 release contains a good 

selection of Roger Whittaker songs. 
Whether the versions presented here are 
improvements on the originals is open to 
doubt. There is no information on the 
cover as to who "The Durham Towners' 
are although they have taken their name 
from one of the included songs.

In order, tracks included are: The Last 
Farewell — Mamy Blue — Why — I Don't 
Believe In If Anymore - Mexican 
Whistler - I Believe - The Leaving 
(Durham Town) - Australian Whistler 
(Swaggie) - New World In The Morning 
- What Love Is (Love Is A Morning 
Sunrise) - Russian Whistler - Hello, 
Good Morning Happy Day.

As usual with Festival releases, the 
quality is quite good. (D.W.E.) ®

Minted circuit/
■ • Accurately machine printed /etched

• Phenolic & fibreglass-gold /tin plated
• Special manufacturers' packs of 10.
• EA, R & H. ET, Philips, Mullard available.
• Specials to your drawing.

• output. All $70each. For 24Uv 
operation $103. Plus freight $2.

’ %"x’/4"x2"H.
COILS and IF S All $2.50 ea. plus post 50c

• Plus post 50c Imm despatch.
$ P 

2 20 ■ 
2 50 ■ 
2 50 ■

ETI439 
ETI23A 
75L11

$ 
3.00 
2.20 
2.50

ETI420G 
ETI119 
ET1438

$
2.20
2.60
2.50

ETI23B 
75F2 
75V12

75F12 2.80 ETI1124 2.50 ETI122 3 00 ■

75CL9 2.00 75PC12 2.50 ETI21 2 00 ■

ETI120 2.00 ETI118 2.50 ETI117A-B 2 80 ■

EH 7 04 2.50 ETI500 2.00 75TI9 2 00 ■

75R7 3.00 75CD7 2.50 75FM5 2.50 ■

75TU10 3.50 75FE5 2.00 75TU6 5.00 ■

75TU9 3.50 ETI533A-B 2.50 ETI440 4 50 ■

. ETI400 2.00 75W3 2.00 ETI532 2 20 ■

ETI529B 3.30 ETI529A 4.50 ETI702 2 50 ■

ET601R 2.60 ET601P 2.50 E8SRT 3.00 ■

75EM6 2.50 75SD4 2.50 75A01 2 50 ■
ET414E 2.50 ET414D2 3.20 ET430 2.00 ■

ET314 2.00 ET116 2.50 E8S 3 00 ■

E8K1 3.00 ET528 2.00 ET312 3.00 ■

7501 2.50 74MX12D 3.50 74MX12C 2.60 I

74MX12B 3.20 74MX12A 2.60 ET701 2 50 I

ET527 2.00 ET428 2.80 ET313 2 00 I

ET530 2.00 ET427 2.50 ET426 2.00 I

74MX8 2.00 74EM9 2.50 74TU8 2.50 I

ET429 2.20 E8X 5.00 E810T 5 00 I

E8P 5.00 E8M 5.00 E80 5.00 I

E8A 5.00 E8T 5.00 E8F 6 00 I

E8C 6.00 74C9 4.20 7408 4.00 I

ET424 2.50 ET311 2.50 ET526 2 50 I

ETI14 2.50 74SA5 4.00 ET601M 2 50 1

ET601L 2.50 ET422 3.30 74S3 2 50 1

ET601J 3.00 ET423 2.20 ET420E 3.30 I

ET521B 2.00 ET601H 2.50 ET601G 2 80 I

74A1 2.20 74HPL 2.00 7312T 2.80 I

ET601D 2.20 ET601C 2.80 ET420C 2.40 I

ET420D 2.40 ET420B 2.80 ET420A 2.20 I

ET524 2.80 ET601B 3.30 ET601N 3.90 I

ET601F 2.80 ET601E 3.90 ET601A 3.30 I

73TU11 2.80 73P11 2.80 ET520AB 4.40 I

73C12 4.90 73BA9 2.80 ETI13 3.10 I

ET419 2.20 ET218 3.50 ET417 1.70 I

I ET309 2.80 ET414D 1.30 73TU7 2.80 I

I 73S6 1.30 ET521 3.90 ET213 1.10 I

I ET416 3.30 73D1 1.70 ET518 2.20 I

I 733C 2.80 73T1 2.80 ET414C 2.80 I

1 ET414B 2.80 ET414A 2.80 72M12 2.80
1 72SA9M 2.80 ET413 2.80 ET034A 3.10
I 72S11 2.80 72G7 2.80 72110 1.30
I 7211T 3.30 ET037-40 6.00 72SA10 3.10
1 72C8 2.80 ET029 2.20 72S10 2.80
I 72R9 2.80 72SA9 2.80 ET033 3.30
I 72MX6 3.10 72T3 3.30 ET026 2.80
1 721F6 2.20 71A8 2.80 72P3 2.20
I 72R2 2.80 72T2D 2.20 ET023 2.80
I ET021 2.80 72T2A-B-C 4 40 73V1B 3.30
I 73V1A 6.60 72SA1 3.30 71C12 4.40
1 ET019 2.80 ET018 2.80 ET017 2.80
1 ET014 2.80 ET007 2.50 71T12 3.30
1 ET011 2.00 71P8 2.80 72C2 3.90

I ET012 2.20 72A6 2.50 72PS6 2.20
I ET034 2.90 71SA4C 3.30 71SA4B 2.80
I 71SA4A 2.80 ET025 2.80 71W7B 2.20
I 71W7A 2.20 ET003 2.80 71R1 2.50
■ 7103 2.20 ET005A 2.50 71TU2 2.20
■ 70SL1 4.00 70PA1 4.00 70RD1 4.00
I 70TX2 4.00 70F10 2.20 70A2 4.00
I ET004 4.00 70CD1 2.20 7OG7 2.00
I 70P6 4.00 71A8 2.50 70K6 4.00
■ 70BF08 2.20 70TX1 6.00 70C4 6.00
■ 70C1 4.00 70P1 2.50 69C11 6.00
■ 69 F10 2.50 70AL 2.50 69D10 6.00
■ 69C10 3.00 69P9 3.00 69C9 6.00

Ball silicon 30/60w pa
1 PORTABLE AMPLIFIER

6’/2"wx3,/4,'hx 8’/2"d
■ . 12-16v;twoinputs: 5& 10OrnV.
■ ^^*"**^C<* ' No. 763D 15 ohm output 
■ Mi < e No. 763A. 125. 250. 500 ohm
■ AU47<1oarh Fnr ?4Ov

RF CHOKES Pius post 50c
381 AIR: 2.5mh 50ma-Pye 70c.
381 IRON Wuh to 1,000uh 25ma 70c.

rii TCDQ 27 Line filter 2 amp $14. rl L. I Eno 29: Line filter 10/20 amp $37.50.
Plus Post $1.50. 30: Pulse filter 2 amp $12.

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

RCS radio pty IW
651 FOREST RD BEXLEY 

NSW 2207 587 3491 .
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Books & 
Literature

FM stereo receivers

STEREO F.M. RADIO HANDBOOK by P.
Harvey and K. J. Bohlman. Published 
by Norman Price (Publishers) Ltd, 
London, 1974. Cardboard covers, 21.5 
x 14cm, 203pp, freely illustrated by 
circuits and diagrams. Price in Aus­
tralia $7.95. Distributed by Electronics 
Publications (Aust), PO Box 107, 
Riverwood, NSW 2210.
Information on FM stereo tuners and 

receivers tends largely to come from 
general textbooks or from chapters in 
other books devoted to hifi-stereo in the 
broad sense. This new book has some 
general material on recording and recon­
stituting the stereo image but, for the 
most part, it is taken up by FM/stereo 
transmission, propagation, reception, 
and decoding, with very little attention to 
audio systems, as such.

The contents are clearly indicated by 
the chapter headings (abbreviated): 
Stereo basics; Transmitter encoding, 
modulation; Receiver tuning, demodula­
tion; Decoding multiplex signals; Typical 
circuits; Decoder adjustments; VHF 
propagation, aerials; Stereo reproduc­
tion. In addition to the main chapters, 
there are four supplementary appen­
dices, a bibliography and an index.

Both attached to the Lincoln College 
of Technology, authors Harvey (mathe­
matics) and Bohlman (radio & TV) have 
produced what is obviously an up-to- 
date textbook on the subject, combin­
ing descriptive writing with supporting 
maths and graphical illustration. Perhaps 
reflecting the British rather than the 
Japanese scene, the book seems to 
assume relatively uncomplicated front 
ends but dwells much more heavily on 
decoding methods, circuitry and 
problems.
With FM/stereo moving further into the 
spotlight in 1976, it would seem to be a 
timely release for servicemen and others 
who will be concerned with the tech­
nicalities of receivers and tuners. 
(W.N.W.)

Colour TV servicing
COLOUR TELEVISION PICTURE

FAULTS, by K. J. Bohlman. Published 
by Norman Price Ltd, London. Second 
impression, 1975. Soft covers, 112 
pages 215mm x 135mm. Price $7.95.
This book is obviously intended for the 

student or service technician converting
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from monochrome to colour TV and, as 
such, should be a valuable addition to his 
library.

The book is divided into four major 
sections: (1) Extraneous Colour on 
Monochrome Pictures, (2) Loss of 
Colour, Wrong Colours or Bands of 
Colour, (3) Patterning and other Defects, 
and (4) Appendix.

Under these headings are listed some 
30 specific faults, ranging from impure 
raster to 4.43MHz dot patterning and, 
most important, illustrated by no less 
than 106 colour illustrations. The illustra­
tions are actual photographs of a TV 
screen, divided about equally between 
test patterns or bar patterns and live 
program material, depending on which 
is most suited to illustrate the particular 
fault.

Although considerable emphasis is 
placed on the pictorial nature of the 
book, it carries a lot of useful text ex­
plaining the cause of each fault. These 
explanations are in general terms, such 
as would cover most receivers. No 
attempt has been made to deal with 
faults peculiar to individual brands of sets 
or components.

While the best way to demonstrate a 
fault is to deliberately create it within a 
demonstration chassis, such facilities are 
not available to everyone. This book 
would seem to be the next best thing, 
with the advantage that the symptoms 
and explanations may be studied at 
leisure. Even where practical instruction 
is available, it would provide a useful 
back-up.

The review came from Electronic 
Publications (Australia), P.O. Box 107, 
Riverwood, NSW, 2210. (P.C.W.)

Radio history

THE STORY OF RADIO, by W. M. Dal­
ton, published by Adam Hilger Ltd, 
London, 1975. Volume 1: How Radio 
Began. 150pp, 152 x 216mm, many 
illustrations. Price approximately 
$13.50. Volume 2: Everyone an Ama­
teur. 157pp, 152 x 216mm, many illus­
trations. Price approx. $13.50.
These are the first two volumes in a 

comprehensive history of radio and elec­
tronics, written by British engineer and 
enthusiast W. M. Dalton-a man who has 
himself directly experienced a major part 
of the story he unfolds.

From the cover notes and the preface, 
it seems that he has undertaken the task

of recording the material partly for the 
benefit of historians, and partly to give 
newcomers to the electronics industry a 
source from which they may acquire an 
identification with their endeavour and 
those who preceded them in it. These are 
both worthy motives, and by the look of 
these first two volumes, I believe he is 
likely to achieve them both admirably.

In the first volume he deals with the 
very early formative phase. The titles are 
headed 1—Magnetism and Electricity; 2— 
Electrical Engineering; 3-Wireless 
Telegraphy; and 4—The Thermionic 
Valve.

Volume 2 then looks and the fledgling 
days of radio itself, up to about 1925. The 
titles are headed 1-After World War 1; 
2-Amateur Wireless; 3—The British 
Broadcasting Company; 4—Home Con­
structors; and 5—The Rediscovery of 
Short Waves.

Mr Dalton writes in a concise and 
informative fashion, but one which is at 
the same time very readable. My impres­
sion is that anyone with even a faint feel­
ing for history of science and technology 
will find the books almost compulsive 
reading.

The text of both volumes currently 
available for review is generally well 
complemented by line drawings and 
halftone illustrations, with volume 2 
rather better than volume 1 in this 
regard.

About the only criticism I can make 
about the project, on the basis of these 
first two volumes, is that it is biased rather 
heavily towards the contributions of Bri­
tish pioneers. However I expect this was 
very difficult to avoid.

Bias or no, however, I for one will be 
looking forward with keen interest to 
seeing the remaining volumes in Mr 
Dalton's series.

The review copies came from ANZ 
Book Company Pty Ltd, of 23 Cross 
Street, Brookvale, NSW, who advise that 
volumes 1 and 2 should be available from 
retail stores by the time this review 
appears. (J.R.)

Digital courses
DIGITAL COMPUTER LOGIC AND 

ELECTRONICS, a self-instructional 
course, by C. P. Gane and A. W. 
Unwin. Four volumes, soft covers, 210 
x 300mm, 147pp total. Many diagrams. 
Price $13.00 including post and pack­
ing.

DESIGN OF DIGITAL SYSTEMS, a self- 
instructional course, by P. C. Pitman, 
Six volumes, soft covers, 210 x 300mm, 
347pp total, many diagrams. Price 
$17.00 including post and packing.
Two self-instructional courses on digi­

tal electronics, of the "programmed" 
type. The first is an introductory course 
dealing with binary notation, logic circuit 
elements, logic network synthesis, flip­
flops and registers. The second course 
also starts with fundamentals, but is 
rather more thorough and goes on



somewhat further to deal with arithmetic 
circuits, calculator and computer archi­
tecture.

The first course seems to this reviewer 
to be rather less attractive than the 
second, for two reasons. The first is that 
it is more dated, having been written in 
1970 compared with the 1974 dating on 
the second course. The second is that vir­
tually all of its material is covered in the 
second course, which most people 
would want to read anyway because only 
it will take them to a point where they 
could actually put their knowledge to any 
use.

With regard to the second course, this 
seems quite well planned and executed. 
It should certainly allow those with no 
existing knowledge of digital techniques 
to gain quite a useful proficiency. 
Whether they will acquire a really sound 
grasp of the basic concepts behind the 
techniques is perhaps doubtful, though, 
as these are not much in evidence. In fact 
it would not be very easy to incorporate 
them in any course of this type.

Despite this possibly arguable short­
coming, the second course is undoubt­
edly good value for money at the price 
quoted, and would be very worthwhile 
reading for anyone wanting to delve into 
digital electronics from "scratch". I 
would merely suggest that you supple­
ment with further reading.

The review copies came from the Aus­
tralian distributors, Baber Enterprises Pty 
Ltd, of 2 Monomeeth Drive, Mitcham, 
Victoria 3132. (J.R.)

Tape recording
TAPE RECORDING FROM A TO Z, by 

Doug Crawford. Published by Kaye & 
Ward, London, 1974/5. Hard covers, 
220 x 140mm 112pp, few illustrations. 
Australian price $6.80.
With the title as above, this book could 

hardly be anything but an elementary 
text, and this is what it turns out to be. 
Section 1-a very sparse 10 pages­
explains the nature of sound, the idea of 
tape recording, and gives a few pointers 
about the choice of a unit.

Section 2-the bulk of the book, 
printed on stout coloured paper—is the 
A-Z part: reasonably full explanations of 
the terms which a tape hobbyist is likely 
to encounter.

Section 3—which might well be an 
afterthought, relates the foregoing to 
cassette machines, while all but ignoring 
the cartridge system.

In sample reading the text, I gained the 
impression that Doug Crawford has a 
commercial rather than technical 
background and the final jacket note 
confirms this. Early in the book he dis­
misses the disc system as involving too 
many processes, ignoring the fact that it 
is fully competitive with tape in terms of 
noise and quality. Towards the end, he 
ascribes the noise-free performance of 
cassettes substantially to CR02 tape and 

(Continued on page 99)

J f 'S ■ ■ Just some of the titles from the biggest
■ I B B range of radio and electronics books in Aus-

If the book you require is not listed below it can be ordered from us.

latest editions ot three of the most popular books on the 
subject:

Radio Handbook (William I. Orr) 19th Edition
The A.R.R.L. Antenna Book (American Radio

Relay League)
The Radio Amateur s Handbook—The Standard 

Manual of Amateur Radio Communication 
(ARRL) 1975 Edition

Philips Books:
Philips 1974 Pocketbook-Electron Tubes, 

Semiconductors, Integrated Circuits, 
Componentsand Materials

Philips Application Book—Photomultipliers
Philips Application Book—Field Effect Transistors
Philips Application Book—Fast Response

Photomultipliers
Philips Product Book—Thyristors
Miniwatt Technical Data—Valves, Picture Tubes, 

Semi-conductor Devices—7th Edition

New Books:
30 IC Projects (Herbert Friedman) 
Unique IC OP-AMP Applications (Walter G.

Jung)
IC OP-AMP Cookbook (Walter G. Jung)

»19.40

»5 10

»8.95

$2.75 
$3.45
$3.45

$3.45
$6.75

»3.75

»3.75

$6.35
$14.90

De Muiderkring Publications:
Transistor Equivalents—9th Edition (Entirely 

revised and extended)
TTL Digital Integrated Circuits Part 1 Series

7400-74132 With Equivalents
Semiconductor Handbook Part 1 —Transistors

1st Edition (A. E. C. Van Utteren)
The World s Radio—Broadcasting Stations

& European FM/TV (C. J. Both)

»5.75

»8.95

»8.95

»8.95

RCA Publications:
SSD-205C RF/Microwave Devices
SSD-2O6C Thyristors/Rectifiers
SSD-2O7C High-Reliability Devices
SSD-204C Power Transistors
SSD-203C C0S/M0S Integrated Circuits
SSD-202C Linear Integrated Circuits-

Application Notes
SSD-201C Linear Integrated Circuits Selection 

Guide/Data
Solid State Hobby Circuits—68 Useful Circuits for 

Beginners and Experts
Solid State Servicing—Hi-Fi, Tape Recorders, 

AM/FM Mono. Stereo. TV B & W, Color

$4.50 
$4.50 
$4.50 
$4.50 
$4.50

S4.50

$4.50

S4 50

»5.95
Designer s Handbook—Solid-State Power Circuits $11.25

Howard W. Sams Publications:
Television Broadcasting—Tape and Disc

$19.40
$14.10

Recording Systems (Harold E Ennes) 
Workshop in Solid State (Harold E Ennes) 
Television Broadcasting Equipment, Systems

and Operating Fundamentals (Harold E. Ennes) $19.40
AM-FM Broadcasting: Equipment, Operations 
and Maintenance (Harold E. Ennes) 
Television Broadcasting: Systems Maintenance 
(Harold E. Ennes).
Television Broadcasting Camera Chains (Harold 
E. Ennes)
RTL Cookbook—A complete Guide to the 
Understanding & Using of Resistor Transistor 
Logic (RTL) Digital Integrated Circuits (Donald E. 
Lancaster)
Transistor Fundamentals—Volume 1—Basic 
Semiconductor and Circuit Principles (R J Brite) 
Transistor Fundamentals—Volume 2—Basic 
Transistor Circuits (Charles A Pike)
Transistor Fundamentals—Volume 3—Electronic 
Equipment Circuits (Martin Gersten) 
Security Electronics (John E. Cunningham) 
Guide to High Fidelity (Institute of High Fidelity) 
Colour TV Servicing Made Easy—Volume 1 
(Wayne Lemons & Carl Babcoke) 
Colour TV Servicing Made Easy—Volume 2 
(Wayne Lemons & Carl Babcoke) 
How To Read Schematic Diagrams (Donald E 
Herrington)
Transistor TV Servicing Made Easy (Jack Darr) 
Handbook of Transistor Circuits (Allan Lytel) 
Tube Substitution Handbook—No 1 7
Know Your V0M-VTVM—Now Includes Vacuum 
Tube, Solid State. Analog, Digital (Joseph A 
Risse) „ L
101 Ways to Use Your V0M and VTVM (Robert 
G. Middleton)

$19.40

$19.40

$18.00

$7.00

$6.35

$6.35

$6.35
$6.35
$5.20

$6.10

$7.60

$5.70 
$6.35 
$7.60 
$2 20

$7.00

$5.75

For Mail Orders Please add 90c Local—S 1.75 Interstate 
McGill s authorised newsagency pty. ltd.

187 Elizabeth Street, Melbourne. Phone: 60 1475-6-7

101 More Ways to Use Your VOM and 
VTVM—2nd Edition (Robert G. Middleton) 
101 Ways to Use Your Oscilloscope (Robert G 
Middleton) 
Semiconductor Handbook (Robert B. Tomer) 
Troubleshooting with the Oscilloscope (Robert G 
Middleton)
Transistor Specifications Manual—6th Edition 
TV Servicing Guide—Arranged by Trouble 
Symptoms (Leslie D. Deane & Calvin C. Young, 
Jr.) '
Transistor Colour-TV Servicing Guide (Robert G 
Middleton)
Electric Guitar Amplifier Handbook (Jack Darr) 
EIA Electronics Multimedia Handbook (Ed. Irving 
W. Larson) Sponsored by Electronic Industries 
Assn.

«5.75

$5.75 
$7.40

$7.00 
$5.75

»5.75

$6.35
$7.65

»6.35

Babani Publications:
First Book of Transistor Equivalents & Substitutes

(B. B Babani)
Second Book of Transistor Equivalents & 

Substitutes
1st Book of Hi-Fi Loudspeaker Enclosures
Radio and Electronic Colour Codes and Data Chart
World s Short Medium and Long Wave FM & TV

Broadcasting Stations Listing

Other Titles:
TV Fault Finding—5th Revised Edition

(J. R. Davies)
73 Dipole and Long-Wire Antennas

(Edward M. Noll)
73 Vertical. Beam and Triangle Antennas 

(Edward M Noll)
Slow Scan Television Handbook (Don C. Miller &

»1.30

$3.15
$1.95

60c

»1 95

»3.00

»6.35

»6.35

Ralph Taggart) $7.10
Basic Television—Principles and Servicing 4th Edition 

-• J $21.80

»13.20

(Bernard Grob) New Edition just received 
Colour Television Servicing—Second Edition

(Gordon J. King)
Colour Television Theory—PAL-System Principles

& Receiver Circuitry—SI Units (Hutson) $11.30
Colour Television with Particular Reference to the PAL

$15.35 System (G . N. Patchett)
PAL Colour Television for Servicemen

(W C. Cook)
T.V. Technician's Bench Manual (G R Wilding)
TV. Camera Operation (Gerald Millerson)
The Mazda Book of PAL Receiver Servicing

$15.00
$7.50
$5.95

»18 40(D. J. Seal)
Pin-Point TV Troubles in 10 Minutes—Check Charts

—New TV Trouble-Shooting Technique
Colour TV Repair (Martin Clifford)
The Oscilloscope (George Zwick)
Pin-Point Transistor Troubles in 12 Minutes

—Check Charts—New Transistor Trouble-
Shooting Techniques

Improving your Hi-Fi (John Earl)
Set Up Your Own Hi-Fi—A Beginner s Guide

(R. H Warring)
Motorola High-Speed Switching Transistor

Handbook 9th Edition
Transistor Pocket Book (R. G Hibberd)
Transistor Manual—Light-Weight Edition

—Circuits, Applications. Characteristics, 
Theory (General Electric)

Basic Theory and Application of Transistors 
(Dover Publications, New York)

Test Equipment for the Radio Amateur
(H. L. Gibson)

Radio Valve and Transistor Data—9th Edition
(Compiled by A M. Ball)

Pickups and Loudspeakers—How To Choose 
and Use (John Earl)

Audio Technician s Bench Manual (John Earl)
Ham Radio-A Beginner s Guide (R H Warring)
Ham Notebook—From the Editors of Ham Radio

(Ed. James Fisk)
Manual of Sound Recording—Second Edition 

(John Aldred)
The All-In-One Tape Recorder Book—A Focal

Soundbook (Joseph M. Lloyd)
Introducing Electronic Systems (Ian R. Sinclair)
Introducing Amateur Electronics (Ian R Sinclair)
Automobile Electrical Systems—2nd Edition

Questions and Answers (A J Coker)
Basic Electricity—Revised Second and Enlarged 

Edition (Prepared by the Bureau of 
Naval Personnel)

Electrical Calculations (Arthur Mychael)
RCA Solid State Hobby Circuits—68 Useful

Circuits for Beginners and Experts
RCA Electro-Optics Handbook
Radio and Electronic Laboratory Handbook 8th

Edition (M G Scroggie)
SCR Manual—Fifth Edition—Including Tnacs 

and Other Thyristors (General Electric)
How To Get the Most out of Your Pocket 

Calculator (Henry Mullish)*,
Public Address Handbook—A Manual of Sound 

Reinforcement (Vivian Capel)

$8 05 
$4.35 
$6.70

$9.65
$9.00

«5 00

$5 00 
$6 75

$3 95

$3.00

$6 65

$3.00

$9.00
$8.80
$5.65

$5.10

$10.50

$3.50 
$4.50 
$3.75

$1 85

$5 40 
$4.45

$4.50
$6.40

$18.50

$5.65

$1.95

$9.00
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New Products

31/2 digit DMM from Trio has 0.3% accuracy
There are now several digital multimeters available at prices close to 
$ 1 00, and with features available until only recently on far more costly 
units. Here we review the Trio DL-703 which sells for $ 1 20 plus tax.

Dimensions of the Trio DL-703 are 
compact at 210 x 70 x 150mm (W x D 
x H), which is small enough to make it 
attractive and not so small as to make it 
fiddly. The photograph shows the front 
panel a little smaller than actual size. 
Mass of the unit is 1.2kg.

As you can glean from the photo there 
are only two knobs, Function and Range. 
There is no zero preset, as the circuit has 
automatic zeroing. Polarity indication is 
also automatic. Overload on any of the 

highest resistance range; plus or minus 
2% of reading plus or minus 0.5% of range 
for the highest resistance range, while for 
1he single current range it is 0.5% of rea­
ding plus or minus 0.15% of range.

These accurancy ratings apply for tem­
peratures of 23 degrees Celsius plus or 
minus 10 degrees and less than 90% rela­
tive humidity. While the accuracy is con­
siderably better than is achieved with 
ordinary moving coil meters it is fairly 
run-of-the-mill standard for digital 

circuitry uses TTL integrated circuits and 
LED seven segment readouts. There are 
no less than sixteen preset poten­
tiometers, twelve of them on one PC 
board.

We performed limited checks on the 
accuracy on the DL-703 and found that 
the claims appear to be credible. In fact 
the accuracy quoted is really far more 
than is needed for most routine work. 
However the resolution available on the 
lower ranges is very handy, especially 
when checking offset voltages of op 
amps and similar tests which are not pos­
sible with ordinary multimeters. The 
accurate resistance measurements are 
also attractive, especially for low values.

The DL-703 is very simple to use and

This photo shows the panel almost full size. It is shown here measuring a 1.8k resistor.

ranges is indicated by flashing of the 
display.

There are four DC voltage ranges, four 
AC voltage ranges, five resistance ranges 
and a single current range of 200 
milliamps DC. While DC voltages of up 
to 1kV can be measured, AC voltages are 
limited to 350V. Resistance measure­
ments can be made up to 19.99 megohms 
(not 20M as indicated by the Range 
switch).

Accuracy is quoted with different limits 
for each measurement function: plus or 
minus 0.3% of reading plus or minus 
u. '5% of range for DC voltages; plus or 
minus 1% of reading plus or minus 0.15% 
of range for AC voltages and all but the 

84 ELECTRONICS Australia, January, 1976

instruments.
Trio quote sensitivities for the various 

ranges which amount to the smallest 
least significant digit on the range con­
cerned. For example, on the 1.999V 
range, the sensitivity is quoted as 1mV. 
Strictly speaking though, this parameter 
should really be termed "resolution". 
Maybe we are hidebound, but sensitivity 
is relevant only to analog multimeters 
and is expressed in "ohms per volt". It 
does not apply to instruments such as this 
which have a fixed input impedance.

Construction of the DL-703 is simple 
and straightforward. Four screws attach 
wraparound covers, which remove to 
give access to the three PC boards. The 

the readout is clear and unambiguous. 
Perhaps its only disadvantage is that it is 
powered from the AC mains. Apart from 
that it is an entirely satisfactory unit well 
worth the price. Accessories supplied 
with it include a set of connecting leads 
fitted with banana plugs and alligator 
clips, four fuses and the instruction 
manual.

Price of the Trio DL-703 is $120 plus 
15% sales tax where applicable. It can be 
purchased from stockists of Trio test 
equipment or from the Australian dis­
tributors, Parameters Pty Ltd, 68 Alexan­
der Street, Crows Nest, NSW 2065' or 53 
Governor Road, Mordialloc, Victoria 
3195. (L.D.S.)



Multi function electronic stopwatch
A new line to be added to the list of 

timing devices handled by Australian 
Time Equipment Pty Ltd is an electronic 
stopwatch called "Chronostop", made 
under licence from the well known 
Omega watch manufacturers. Somewhat 
larger than a conventional stopwatch, 
nevertheless it still fits snugly into the 
hand.

The Chronostop is housed in an attrac­
tive (but not elaborate) red and black 
moulded case. The dimensions are 
42mm x 62mm x 114mm and it weighs 
120g. A woven strap is provided so that 
the instrument may be carried over the 
shoulder or around the neck.

The heart of the "works” is a quartz 
crystal with a CMOS IC. The readout 
from a six-digit LED display is via an anti- 
reflective filter lens fitted to the front face 
of the case. The unit is powered by three 
size AA alkaline cells. Rechargeable 
nickel cadmium cells may be used 
instead of the alkaline cells if desired.

The Chronostop is very easy to control 
and it is made particularly versatile by 
means of its four controls. These are a 
reset button, a master control button, a 
display control button, and a programme 
selector switch. With these controls, a 
wide variety of functions are available to 
the user.

In addition to the four function posi­
tions on the switch, there is also a "O" 
or "off" position. Position 1 is labelled 
Start-Stop and this is used for timing a 
single event, or one followed by another 
and separate event, etc. To operate in 
this position, the reset button is pressed, 
which brings the readout to zero. At the 
start of an event, the master control but­
ton is pressed. At the end of the event, 
the same button is pressed again and the 
time is displayed on the readout. If 
another event is to follow, it is only 
necessary to press the same button 
again. The stopwatch automatically 
returns to zero and begins timing again. 
To save the batteries, the display may be 
switched off by pressing the display con­
trol button and the display is switched on 
again when wanted—the stopwatch con­
tinuing to operate during the interim.

The second function is labelled Lap 
Timing. After selecting this position, the 
reset button must be pressed to bring the 
readout to zero. By pressing the master 
control button, timing starts. When the 
button is pressed again, the time is 
displayed but the unit continues to time 
the next event or lap. Pressing the button 
at the end of the second event gives a 
display of its time, and so on. After a time 
readout has been given, if the display 
control button is pressed, the display will 
resume indicating the actual count, until 
the end of the lap.

The third switch position is marked 
Split. The display is zeroed by pressing 
the reset button and at the start of an 
event the master control button is pres­

sed. Points along the event may be timed 
by pressing the master control button, 
after which the time is displayed. This 
may be continued until the end of the 
event, when the button is pressed again, 
giving the total time for the event. By 
pressing the display button, the time 
being calculated will appear on the 
display.

The fourth switch position is marked 
Totalizer. The display is zeroed as in all 
other cases. A number of events may be 
timed, with a rest in between measure­
ments. Timing is started by pressing the 
master control button and stopped at the 
end of the event with the same button. 
After a period, during which no timing 
takes place, the master control button is 
pressed at the start of the next event and 
resumes counting from where it left off 
at the end of the previous event. This 
process may be continued for any num­
ber of events and the total time is finally 
given for all the events measured. The 
display may be switched off during 
timing by pressing the display control 
button. The zero set button does not 
work in this position, so avoiding 
accidentally cancelling the information 
during use.

The Chronostop is equipped with a 
special LED which gives a red light when 
the zero reset button is pressed and 
which goes out when the button is 

released. If the LED fails to light when the 
button is pressed, or if the light comes 
on spontaneously when the instrument is 
being used, then the batteries are 
exhausted and should be replaced. Any 
readings taken under these conditions 
should be considered as inaccurate and 
should be taken again, after new bat­
teries have been fitted.

The makers claim an accuracy of .002% 
and although I have not attempted to 
check this, I have no doubt that this figure 
would give a fair idea of the precision of 
the unit. This would be much closer than 
that which would be needed in most cir­
cumstances. There is one point which I 
feel is quite unrealistic. The device is 
capable of measuring and giving a 
readout to one hundredth of a second. 
This would be fine if the operator has a 
reaction time somewhat less than this. I 
tried and failed miserably!

I found the Chronostop very comfort­
able and convenient to use. The unit is 
supplied complete with batteries and 
comes in a protective carrying case. 
Applications for this type of instrument 
are those where a stopwatch of the 
precision and facilities which this one 
offers may be necessary or desirable. 
Further details and price may be 
obtained on application to Australian 
Time Equipment Pty Ltd, 192 Princes 
Highway, Arncliffe, NSW. (I.L.P.)
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NEW PRODUCTS

Advent projection colour TV
Well-known in the US, where it has 

been available^pr about two years, the 
Advent Videotseam projection colour TV 
system is noVi available in Australia. 
Designed for large-screen TV presenta­
tion in business, education and entertain­
ment situations, it offers an actual 
viewing area 52 by 69 inches, with a 
brightness of more than 20 foot-lamberts 
on axis—well within the SMPTE range for 
motion pictures.

Developed by Advent's President 
Henry Kloss, formerly with hi-fi firms 
Acoustic Research and KLH, the 
Videobeam system uses three specially

designed projection CRTs. The tubes are 
made by Advent themselves, at their fac­
tory in Cambridge, Massachusetts. Each 
tube has a 63mm-wide phosphor screen, 
with Schmitt optics to project the images 
to the special aluminium-surfaced 
screen.

With no shadowmasks to limit beam 
current, the tubes can be run at very high 
brightness levels, and this together with 
the high reflectivity of the screen 
accounts for the very high picture bright­
ness. Also with no dot or stripe structure 
on the phosphor screens, the resolution 
is not limited thereby; in fact Advent 
claims 1000-line resolving power.

As with all projection systems, screen 
contrast is limited by ambient lighting, 
but Advent claims adequate contrast in 
a normally lit room. For full contrast, the 
room lights can be turned off.

The receiver features VHF and UHF 
tuners, a 9-stage phase linear IF and a 
comb filter for full chrominance band­
width.

Price of the Advent projection colour 
system in Australia is quoted as $5960, 
plus sales tax if applicable.

Australian agents for Advent are Optro 
Pty Ltd, 11 Milgate Street, Huntingdale, 
Victoria. Trade enquiries invited.

10OMHz dual-trace 
scope from BWD

The new model BWD 540 scope is a 
field portable DC to 100MHz dual trace 
unit which weighs in at only 9kg. Both 
channels offer 5mV/div sensitivity at 
100MHz -3dB bandwidth, with channel 
1 going down to 1mV/division at 30MHz 
bandwidth. Dual time bases extend from 
50ns/div to 5 sec/div, with one serving 
as a delaying timebase. Extensive trigger 
facilities are provided. The CRT has an 8 
x 10cm screen, and the EHT is 12kV to 
ensure a bright, crisp trace even at high 
speeds.

Power consumption of the scope is a 
mere 40W, and it will operate from either 
DC (20-30V) or AC (97-135V or 
195-270V), with the AC frequency 
anywhere from 48 to 440Hz. Price of the 
basic instrument is $1300 plus sales tax 
if applicable.

Enquiries to BWD Electronics Pty Ltd, 
Miles Street, Mulgrave, Victoria 3170.

OLIVER ELECTRONICS
192 Pacific Highway, St Leonards. Phone 43 5305

MODEL 88 STEREO INTEGRATED
AMPLIFIER
Power Output: 24/24 watts @ 8 ohms 
Harmonic Distortion: Less than 0.4% (rated output) 
Frequency Response: 20-40,000 Hz ± 1 dB

MODEL T-700A AUTOMATIC RETURN BELT- 
DRIVEN STEREO TURNTABLE
Type 2 speed, belt-driven auto-return stereo 
record player
Turntable: 300mm aluminium alloy diecast
Motor: One 4-pole synchronous motor
Power Consumption: 12W
Speed: 33’/a, 45 rpm
S/N Ratio: 45 dB
Wow & Flutter: 0.1% (WRMS)
Dimensions: 442(W) x 377(D) x 185(H) mm
Weight: 8 kg
Standard Accessories: 45 rpm adaptor, Low 
capacitance power cord, Oil, Screw Driver, Operat­
ing Instructions.

MODEL 808 STEREO INTEGRATED
AMPLIFIER
Power Output: 40/40 watts @ 8 ohms 
Harmonic Distortion: Less than 0.4% (rated output) 
Frequency Response: 5-70.000 Hz ± 1 dB

MODEL 5500 STEREO RECEIVER
FM TUNER SECTION:
Frequency Range: 88-108 MHz
Sensitivity: 18/ZV(IHF)
Frequency Response: 20-15,000 Hz +0.5 dB
FM Stereo Separation: More than 35 dB
FM Harmonic Distortion: Less than 0.5%

AM TUNER SECTION:
Frequency Range: 535-1.605 KHz
Sensitivity: 15JUV (IHF)
Image Rejection: More than 40 dB

AUDIO SECTION:
Power Output: 25/25 watts @ 8 ohms
Harmonic Distortion: Less than 0.5%
Frequency Response: 20-60,000 Hz ± 1.5 dB

ALSO AGENTS FOR. JVC. AKAI, VIDEOTON, PIONEER, SANSUI, KENWOOD, TEAC. JBL, HARMAN KARDON AND MANY OTHERS
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Mobile workbenches 
or goods trolleys

Two deck, three deck and basket 
models have now been added to the 
Australian designed range of Reflex 
trolleys.

For the electronics industry, trolleys 
have many useful applications. These 
include use in order processing, waste 
disposal and instruments handling and as 
mobile workbenches.

The Reflex trolley range, now known

New components company formed
An Australian company, C & K Electronics (Aust.) Pty 

Ltd, has recently been formed in association with the 
American principals C & K Components Inc., USA. The 
objective is to market the extensive range of C & K 
professional subminiature switches within Australia 
and New Zealand.

Mr Brian P. Cleaves (pictured), formerly of Plessey 
Australia, Components Division, Villawood, will head 
the company as Managing Director. As well as ensuring 
continuity of supply to Australian and New Zealand 
customers, Mr Cleaves will explore the export market 
potential.

C & K Electronics (Aust.) Pty Ltd is located at 2/6 
McFarlane St, Merrylands, NSW 2160.

as "Series 230", feature attractive steel 
construction with large impact 
toughened nylon wheels suitable for all 
types of floors. Rubber impact bumpers 
to protect other items are available as an 
optional extra.

The trolleys reduce to basic parts for 
storage and model variation. 14 gauge 
(2mm thick) steel is used for the base, 
while the shelves are of 16 gauge (1,6mm 
thick) steel. The shelves can be inverted 
to provide retaining edges.

Three stock sizes are available: 510 x 
510mm (2 models), 810 x 510mm (7 
models) and 1110 x 510mm (7 models). 
Non stock sizes, stainless steel, or model 
variations can be supplied to order.

Enquiries to Reflex Engineering Pty Ltd, 
PO Box 351, Caringbah, NSW 2229.

Losoid lubricants
The specialised range of Losoid 

lubricants, manufactured for over 50 
years by Losimol, Hannover, West Ger­
many, is now available in Australia.

Specialised lubricants find application 
in cameras, binoculars, microscopes, 
geodetic and nautical instruments, 
medical and electrical test equipment, 
radio and TV sets, hifi equipment and 
tape recorders.

In the preparation of Losoid lubricants, 
particular attention has been paid to the 
qualities necessary to ensure smooth 
motion of helical threads, axles and 
bushings, etc. Further information from 
Richard Foot (Australia) Pty Ltd, PO Box 
78, Crows Nest, NSW 2065.

Speaker crossover network—Continued
tier to full output.

If a network is specified for use with 
a 40W amplifier then it must be able to 
handle peaks of 40W RMS without dis­
tortion. On the conservative assumption 
of a 6dB dynamic range this means that 
with music input it must handle an 
average power, averaged over a few 
seconds, of 10W RMS. If a 5W resistor 
is used in series with the 8 ohm bass 
driver then this combination is capable 
of withstanding more than 10W. Similarly 
the 39 ohm resistor which appears direct­
ly across the 8 ohm line could be called 
upon to dissipate 2W average.

The average power that can occur in 
the midrange or tweeter circuits is even 
lower and is determined by derating the 
10W average power using the informa­
tion contained in Fig. 6.

SUBJECTIVE CONSIDERATIONS: It 
may be noticed that most of the design 
effort has concerned the frequency 
range up to about 2kHz. This is because 
measurement techniques have proven 
reliable and repeatable and found to cor­
relate well with subjective evaluations in 
this most important frequency range. To 
date no sufficiently convincing evidence 
exists in support of measurement tech­
niques for the higher frequencies. Sub­
jective opinion regarding the tweeter 

level is much more variable and is very 
dependent on the distortion content of 
the program source and the listening 
environment. For this reason, provision 
of a variable tweeter attenuator was con­
sidered the only satisfactory solution.

The ADF600/4000/8 crossover net­
work was primarily designed for the 
Philips System 14 comprising the Philips 
12" AD12100W8, the 2" dome midrange 
AD0210SQ8 and 1" dome tweeter 
AD0160T8 in an 82 litre sealed enclosure.

To achieve a constant sound pressure 

ADVERTISERS
As you read this you are joining over 200,000 readers of 
Electronics Australia, bought by 45,000 people. This 
represents not only the largest group of interested readers 
but also Australia’s largest group of buyers of electronic 
products.

over the entire audio frequency range in 
a typical living room with Philips System 
14 it was found necessary to set the 
Midrange Level Control to " + " and the 
Tweeter Level Control to "0" but these 
settings may be altered as desired.

If the slightly more efficient 5" cone 
midrange AD5060SQ8 is used (e.g. 
Philips System 07) then a constant sound 
pressure is achieved with the Midrange 
Level Control set to "0". Details of the 
application of this three-way crossover 
network with other Philips High Fidelity 
Systems will be released as further 
development is completed. ®
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Letters to 
the editor

Isostat switches

We refer to an article in Electronics 
Australia October 1975, relating to push 
button switches.

In this article you have referred to the 
Schadow Isostat-style switches. We 
would hasten to draw your attention to 
the fact that Isostat is the trade name for 
a switch manufactured by the Isostat 
Company in France, and whom we have 
represented in Australia for the past 10 
years. We can readily understand how 
people will identify this type of switch 
from manufacturers who have copied 
the design duç to the high quality and 
versatility of the switch and hence the 
electronics industry, "Isostat" has 
become a household word.

We would however, appreciate your 
clarifying the situation that Isostat 
switches are in no way associated with 
Schadow switches and that the full range 
of Isostat switches are assembled in Aus­
tralia by McMurdo (Aust) Pty Ltd, to the 
exact specification of the Australian cus­
tomer and to the particular requirement 
of the Australian industry.

We are proud that Isostat should have 
such a good name that other manufac­
turers would attempt to identify their 
product alongside it.

W. R. Smith
Marketing Director 
McMurdo (Aust) Pty Ltd 
Clayton, Vic.

CD-4 records
In your November 1975 issue you refer 

to RCA CD-4 release and stocking 
policies. You are referring in this instance 
to the policy in the U.S.A. In Australia, 
where a record is released as an RCA 
Quadradisc (CD-4) there is only one 
inventory to cover the complete market. 
On the rear of the record album the 
following words appear:

"This compatible stereo/4-channel 
record is designed for performance 
on stereo or CD-4 discrete 
quadraphonic systems."

Furthermore, leaflets are being 
prepared for distribution to record 
retailers to confirm that the Quadradisc 
record is suitable for playing on CD-4, 
stereo, stereo-compatible mono record 
playing equipment.

On page 105 under "Information 
Centre" in answer to a question you state 
that "Any cartridge with a playing weight 

of more than 2 grams will cause undue 
wear of the high frequency carrier after 
only a few playings . . This is 
erroneous. RCA in Australia as in the 
U.S.A, has developed a special com­
pound for Quadradisc records which has 
as one requirement the capability to be 
played 100 times with a conical stylus at 
up to 4.5 grams playing weight while still 
maintaining adequate quadraphonic per­
formance.

R. Darnell
Plant Manager-Manufacturing
RCA Limited
North Ryde, NSW

Wrong priorities?
With reference to your September 

1975 Editorial Viewpoint "By way of 
explanation" surely there is something 
wrong with the implied priorities in 
paragraph three.

In my day the first priority in thinking 
and application was that we had to 
"deliver the goods" in order to earn a liv­
ing, which is vastly different from we earn 
a living by you "taking what we 
deliver."

As to the so called "occasional Bug" 
why in the name of goodness especially 
in view of the expensive hoo-haa on the 
front cover about the special transistor 
offer is the Order Coupon to avail of it 
placed in such a position that one has to 
cut the "guts" out of the introduction to 
the Playmaster 146 AM-FM Tuner article. 
The same comment goes in respect to 
placement of other advertisers' coupons. 
It seems a logical first to me that all 
coupons should be so placed as to be 
backed by advertisements and not article 
texts.

Incidentally I built my first crystal set 
in 1920 also still have most if not all your 
issues over the past 20 odd years.

Here is hoping that in the thinking and 
application from top to bottom of the 
"simply a group of people trying to earn 
a living" your September editorial will 
not become a warranty to depart from 
the priority that "it is the customer that 
matters first."

R. P. Friend.
Camberwell, Victoria.

COMMENT: Frankly, you appear to 
have read into the paragraph concerned 
something it does not, nor was 
intended, to contain. If you are suggest­
ing that in the "good old days" people 
made no mistakes, we must disagree.

However when it comes to placing 
paramount importance in our custom­
ers’ needs and wishes, we will certainly 
continue to do so. As our success or 
otherwise will be reflected in the cir­
culation figures, we can scarcely afford 
to do otherwise—even if we were silly 
enough to want to!

Sound projectors
I'd like to take this opportunity to 

thank you for the series of articles on 
sound for movie projectors. I share your 
interest in motion picture equipment and 
films, and am in the process of updating 
an old but mechanically quite splendid 
Harmour and Heath projector.

I wonder if any of your readers could 
tell me something of the history of this 
Australian company, which I understand 
is now defunct. I'd like also to obtain any 
information, printed matter, owner's 
manuals, circuit diagrams, etc,—anything 
at all about this company and their 
products. I wished to obtain some 
spares, but I believe they are no longer 
obtainable.

Ralph Carlson
34 Cobham Rd
Mitcham, Victoria

COMMENT: We can't find any current 
information on Harmour and Heath, 
but perhaps a reader can help. We have 
published your address so that they can 
contact you directly.

Electronic organs
I noticed with surprise your comments 

on Page 105 of the September, 1975, 
issue under the heading "ORGAN 
KITS".

There you quoted a letter from S.E.S. 
of Glen Waverley, Victoria, who had got 
himself an organ assemble-it-yourself kit 
from Germany. But how about a well- 
established good old Australian firm who 
has been marketing just such kits for 
years and years? These people, Schober 
Organs (Australia), have been advertis­
ing with you for as long as I have been 
reading your magazine—and yet you did 
not give them a mention.

I have no particular axe to grind with 
Schober, but have successfully built three 
of their organs over the years, and my 
experiences might also be of interest to 
your readers.

Back in the 1960's I bought myself parts 
from UK and, working from all sorts of 
text books and magazine articles, made 
up a three-manual organ. But it was never 
all that wonderful, and to be very truthful, 
after five years of playing about with bits 
and pieces, and going through enough 
money to buy myself a decent sort of car, 
I finished up with a monumental heap of 
electronic parts and organ hardware.

During this time I had seen the 
Schober people's ads in your magazine 
and got their catalogue. I thought their 
price not cheap, but not all that bad,
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either. So, I went for one of their valve 
models. It was everything they claimed, 
and it went first up. Then in 1968 I built 
a transistorized Schober—their Recital 
Model—and it was a real organ in every 
way. I got rid of that eventually and, like 
the first, it finished up in a church. Now 
I have the Schober Theatre Organ and it 
is nothing short of superb. Also, I never 
did see—and can not now, either—any 
instrument of the same specifications 
which I can buy at even twice the price, 
readymade in a shop.

What I like about Schober's way of 
doing things is that you can build your 
own woodwork or they will supply it, and 
you can use your own existing hi-fi sys­
tem for playing the organ through—as I 
have done.

By the way, while I am an inveterate 
tinkerer with electronics, I would never 
again set out to build an organ from 
scratch in buying my own bits and pieces. 
Getting a kit which is complete down to 
the last nut and bolt is the ONLY way. 
Take that from me, one who has learned 
the hard way.
"T.R.O.B." (Name supplied) 
Maroubra Beach, NSW.

COMMENT: The purpose of the cor­
respondence was to draw attention to 
Dr Bohm's organ kits. It would not have 
been appropriate for us to offset the 
reader's enthusiasm by injecting a 
reference to another brand. But that 
doesn't mean that you can't fly their flag 
for them!

Magazine style

Ever hear of a great mag that has got­
ten on the skids? It's just about the worst 
thing since ). Gutenberg's Bible hit the 
bookstalls. Chances are, the with-it kids 
have made a take-over bid; it's more than 
likely we shall all be zeroing in on glitches 
galore, before an electronics buff can say 
"Electronics America".

Ever find your radio poop out when 
you hit the switch? Here's why, a shot of 
current zapped the input trannies. One 
way to get around this, is to try just 
switching on; it works fine in other coun­
tries. Looking for a fast project? How 
about this? Fuzz, echo, reverb, big bass; 
they're all out now, you'll get with it with 
the wide-range funk box. Just crank the 
pot R7, and you'll get an extra twang from 
way down low to way up high. Etc, etc, 
ad nauseam.

This terrible journalist's disease of 
"sock it to 'em”, with every sentence 
begun interrogatively and continued in a 
kind of future imperfect; words that have 
lost their meaning and relationship to 
others. It is not just slang here and there 
but tortured, mangled, language. Sad to 
say, the virus has reached "E.A."; already 
we have had many 'glitches', 'here's 
how', 'here's why', etc; not quite as bad 
as the above gems of illiteracy, culled 
from recent American electronic 
publications. However, straws show how 

the wind blows. There is no need what­
soever for "E.A." to depart from the high 
technical and literary standards of the 
past. Good writing such as we are used 
to, needs no trimming with such cheap 
and tawdry slang; it detracts from the 
pleasure of reading, apart from being less 
precise.

So please, hear my lone "cri de coeur", 
and put a "black ban" on such stuff 
before it is too late.

S. Hoy
Noble Park, Vic.

COMMENT: While you may feel that we 
have ventured too far in this direction, 
others have expressed the belief that we 
are still too dry and academic. While we 
appreciate both points of view, it is 
surely quite obvious that we can't 
please everyone. In your case there also 
seems to be the assumption that lan­
guage is static and immutable, whereas 
in reality it is dynamic and constantly 
being adapted to the needs of those 
who use it.

More brickbats . . .
While 1 think your magazine has some 

quite good features, I have a few brick­
bats to throw. One has been simmering 
since April last year in that two articles, 
one an advertisement about a printed cir­
cuit radio with a hidden April fool sign. 
Even if someone had been caught by this 
one, it falls flat, because April fool jokes 
only apply till 12 noon on April 1st so the 
joker is the April fool. The other one was 
something about metric time, which 
appeared to be a serious factual report 
about impending changeover to a metric 
time scale. I hope jokes like this do not 
continue.

More important is your habit of incor­
porating coupons (Dick Smith's transis­
tor diode offer and Choice magazine) to 
be cut out and sent away, on the back 
of technical articles meaning part of the 
information has to be lost to send the 
coupon. If you can defer part of an article 
to squeeze in an advert as is often done, 
surely an advert could be put behind the 
coupon.

A. Clapton
Mt. Hawthorn, W.A.

COMMENT: While some readers like 
yourself don't appreciate humour in the 
magazine, indications are that a 
majority do—if they are not overdone. 
Cutout coupons are not as easy to jug­
gle as you may imagine, although we do 
try. Advertisers usually don't appreciate 
being placed behind them, either.

ALL ELECTRONIC 
DIGITAL WATCH

MICROMA
BUY DIRECT FROM 

THE IMPORTER

SAVE OVER 50% 
$ 1 25 men's gold rhodium 

or stainless 
Ladies' also available

ANDERSON 
DIGITAL 

ELECTRONICS

P.O BOX 322
MT. WAVERLEY, VIC. 3149

(543-2077)

The views expressed by correspondents are 
their own and are not necessarily endorsed by 
the editorial staff of "Electronics Australia'" 
The Editor reserves the right to select letters on 
the basis of their potential interest to readers 
and to abbreviate their contents where this 
appears to be appropriate.

INVENTORS
HOW MUCH IS YOUR LATEST IDEA WORTH?

WOULD IT MAKE A FORTUNE - IF ONLY 
YOU COULD FIND A BACKER?

THE FIRST GREAT BIG 
IDEAS CATALOGUE

Which is to be published in JUNE 1976 and 
advertised in all major free enterprise countries 
gives YOU the OPPORTUNITY TO DO SOME­
THING DEFINITE about your idea or project.

THE FIRST GREAT BIG IDEAS CATALOGUE

will,

• Describe your idea or project in print, with diagrams 
and with your name and address so that interested 
people can contact you directly.

• Bring your idea to the attention of thousands of 
people and companies who are looking for ideas to 
develop.

• Enable you to contact others working on the same 
ideas.

• Suggest breakthroughs in your own work.

• Give you the protection of publicly claiming to be 
first with your idea.

AND - It will qualify you for the

$1000award for the best idea.

DO SOMETHING DEFINITE NOWI

MAIL A STAMPED, SELF ADDRESSED 
ENVELOPE TO ; __________________

THE FIRST GREAT BIG IDEAS CATALOGUE. 
NOLAN ENERGY WORKS, 
P.O.BOX 681
NORTH SYDNEY N.S.W. 2060

so that full information and application forms can be 
posted to you immediately.
DO IT NOW! The closing date for actual catalogue 
entries is WEDNESDAY 31 MARCH 1976 and you 
may need to do a lot of preparation before then.

DO SOMETHING DEFINITE !

ELECTRONICS Australia, January, 1976 89



E.D.&E. (SALES) PTY. LTD.
EDUC-8 COMPUTER-COMPLETE KIT
(oct-nov-dec 1974) $368.75 (Plus Tax)

OR INDIVIDUAL COMPONENTS 
AS REQUIRED

MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT PARTS - YOU 
NAME IT - WE WILL QUOTE

Valves — Transistors — Zener & Power Diodes — Semi-Conductors — Diacs — Triacs — S.C.R. s — l/C's. Speakers — Microphones 
Coils — IFT s. Transformers — Inst Cases — Metalwork. Players & Changers — Meters — Relays — Condensers — Resistors

— Bezels — Styli — Cartridges — Recording Tape — Probes — Instruments — Potentiometers — Crystals — Ferrite Beads — 
Cores — Baluns — Terminals — Co-Axial Plugs & Sockets — Multi Connectors — Printed Circuit Boards — Copper Winding 
- Wire - Etc. - Etc.

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 -

AUTOMOTIVE UNITS
1 5 Tacho & Dwell Angle for Ser­

vice Stations
16 Dwell Extehder 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

BATTERY CHARGERS
30 6 Volt — 1 Amp
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 -

CONVERTERS - INVERTERS
38 12 VDC 300/600V 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 _
44 —

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 0 Wideband P/Amp.
50 C.R.O. Calibrator.
51 -
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 & V O.M
58 Protected DC. Multimeter
59 Meterless Voltmeter
60 Wide Range Voltmeter.
61 F E.T D C.
62 1966 V.T V M
63 1968 Solid State V.O.M
64 1973 Digital V.O.M. (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-05A.
88 Reg0/Load & S/CProtection 

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 100KHz Crystal Cal
101 1MHz 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 Dipper
110 Digital Freq Meter
111 Simple Logic Probe
112 Frequency Counter & DVM 

Adaptor
113 Improved Logic Probe
114 Digital Logic Trainer
11 5 Digital Scaler/Preamp.
116 Digital Pulser Probe.
11 7 Antenna Noise Bridge.
118 Solid State Signal Tracer.
119 1973 Signal Injector
120 Silicon Diode Sweep Gen.

TRAIN CONTROL UNITS 
124 Model Control 1967 
12 5 Model Control with Simulated 

Inertia.
126 Hi-Power unit 1968
127 Power Supply Unit
128 SCR-PUT Unit 1971.
129 SCR-PUT Unit with Simulated 

Inertia 1971
130 Electronic Steam Whistle. 
131 Electronic Chuffer.

TV INSTRUMENTS
134 Silicon Diode Sweep 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 Van-Light 1973.
148 Stage.etc.Autodimmer2KW
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 4-1970.
167 Fremodyne 4-1970.
R F. Section Only.
168 110 Communications RX.
169 160 Communications RX.

1 70 3 Band Preselector
1 71 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. 138 Tunor/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-416 Amp
204 PM 136 Amp 1972.
205 PM 137 Amp 1973
205A 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. 1
217 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 PM 146 AM-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.
275 Simple Metal Locator.
276 Keyless Organ.
277 Musicolour
278 Stereo H/Phone Adaptor
279 Attack Decay Unit.
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 ETH410
296 "Q" Multiplier.
297 Optomin

PHONE 
662-3506

E. D. & E. p’tsyallets¿.
7 18 LONSDALE STREET, MELBOURNE —3000 —VIC.

PHONE 
662-3506
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The Amateur
Bands by Pierce Healy, VK2APQ

Elective subjects in high schools

During the past year, clubs based on the WIA Youth Radio Club Scheme 
have been formed in high schools and colleges to cater for students 
who have taken advantage of this curricula extension.

Since the YRCS was introduced as a WIA federal 
activity in 1962, there have been fluctuations in its 
growth and other aspects. At the present time, 
according to some opinions, the situation is not as 
flourishing as could be desired.

Although no official statistics have been received 
from'Other states, the situation in New South Wales, 
where the scheme originated, is very good. In addi­
tion, information from individual clubs, and included 
in these notes, appears to dispel any forebodings 
about future progress.

The "Elective Subject System", a relatively recent 
innovation by education authorities, allows students 
to select subjects or activities apart from the normal 
school syllabus.

Two reports included in these notes indicate that 
teachers and students interested in radio and elec­
tronics are keen to take full advantage of the system. 
With a proven YRCS course of theory and practical 
work available to teachers it could be that a new area 
of community service by the YRCS is opening up. This 
could supplant the original type of school radio club 
introduced by YRCS, which operated outside normal 
school class periods.

As is the custom each January these notes contain 
pertinent YRCS information, as well as reports from 
several clubs.

The objects of the scheme are:—
(a) To develop in young people an interest in radio 

and electronics as a vocation or worthwhile 
hobby.

(b) To provide students with a hobby which will 
reinforce their school activities in science and 
mathematics.

(c) To co-ordinate the activities of youth radio clubs 
and non-club participants, and to promote co­
operation and exchange of ideas among club 
leaders.

(d) To assist leaders and instructors of youth »adio 
clubs and non-club participants by providing 
ready made programs of activity.

(e) To co-operate with schools and youth organisa­
tions in fostering youth radio clubs.

(f) To be encouragement and recognition to club 
members and non-club participants who attain 
certain specified standards of skill.

A series of proficiency certificates has been 
developed to give a form of recognition to members 
who develop their knowledge to standards 
specified.

These certificates in several of the examination 
levels, are readily accepted by prospective em­
ployers as a positive indication of an applicant's apti­
tude.

The scheme is organised by a supervisor in each. 
state, and the overall project by a federal co­
ordinator.

There is also a correspondence section for those 

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.

unable to participate through an organised club. 
Notes and projects are available for such persons 
who may, through self-training assisted by a cor­
respondence supervisor, qualify for the various 
certificates.

Federal co-ordinator: Reverend R. Guthberlet, 31 
Bandon Terrace, Marino, SA 5049.

There have been changes of supervisors in some 
states. Details of replacements have not been con­
firmed, so it is suggested that contact be made 
through the divisional secretary of the WIA. Details 
of the addresses appeared in last month's notes (Club 
Directory).

In New South Wales the YRCS state supervisor is— 
Rex Black, VK2YA, 10 David Street East, Springwood 
2777.

Incentive packets are issued to NSW YRCS student 
members who gain a YRCS certificate, on the basis 
of one certificate one packet. These packets contain 
good quality items and help students with their con­
structional projects.

A safety program forbids the acceptance of mains 
operated projects for elementary radio certificates. 
Transistorised items are safer and cheaper and solid 
state techniques are preferred.

Craig Bryan, of the Box Hill Club, displays 
two of his projects.

Morse code tapes: In addition to the normal WIA 
Morse practice tapes, and in view of the 5wpm 
novice licence requirements, several novice speed 
training tapes are available. Club leaders can obtain 
dubbings onto their own open reels or cassettes from 
the following sources. Stamps for return postage 
must accompany the request.

YRCS Morse practice tape No. 1—Mr Kevin Con­
nell, Science Master, Cessnock High School, Aber- 
dare Road, Cessnock, 2325.

YRCS Morse practice tape No. 2—Mr David Wil­
son, Science Department, Whalan High School, 
Whalan, 2770.

YRCS Morse practice tape No. 3-Mr P. Dilworth, 
45 Hawkesbury Road, Springwood, 2777.

Such tapes may be used as masters to supply 

students' own copies.
An approved syllabus was submitted to the school 

board by Mr Kevin Connell and now operates for the 
fifth form at the Cessnock High School. It is available 
to other science masters who forward a self 
addressed stamped envelope to Mr Connell at the 
above address.

For individuals, or clubs conducting novice licence 
courses, the YRCS has available elementary stage 1 
and 2 theory text booklets. These texts cover basic 
theory to valve and transistor operation. These 
booklets of some 150 pages are available at $1.00 
each and are said to be ideal for personal or club 
type study.

Further information from Sam Voron, VK2BVS, 
University of NSW, The Union Box 57, PO Box 1, 
Kensington 2033.

BOX HILL TECHNICAL COLLEGE RADIO CLUB: 
At the Box Hill Technical College Victoria, under 
electronics teacher Graeme Scott, VK3ZR, a class of 
17 fifth form boys spend from 8.00am to 12.00pm 
every Wednesday studying under the subject head­
ing "Electronics".

This is one of the elective subjects chosen by 
students, based on the career they wish to follow.

The course is based on the YRCS elementary cer­
tificate phase II theory, with relevant extras added, 
at the discretion of Graeme, as thought relevant or 
as class needs indicate.

Practical projects are varied and on a free choice 
basis within reasonable limits. Craig Bryan has been 
setting the pace by building a crystal checker, a tran­
sistor checker, a microphone input mixer, and a pre­
amplifier, among other interesting projects. His 
speciality is miniaturising his construction techniques 
either on veroboard or his own printed boards.

Bruce Kerr has provided stiff competition for Craig 
by making a signal injector, a spring reverb unit, 
microphone pre-amp, a sine-square-triangular func­
tion generator, and a variety of other projects.

The college has a club station and operates each 
week under the call sign VK3BHT. It is equipped with 
an FT200 transceiver and operates on the 80, 40 and 
20 metre bands. The antenna is a commercial trap 
vertical.

Novice licence classes are in progress with interest 
growing for both students and staff. Morse code, 
theory and regulations are being taught in a similar 
way to any other amateur licence course.

The interest in the novice licence is high among 
the boys and will no doubt lead to several active 
amateur operators.

Some of the boys will be doing either a Certificate 
of Technology (Electronics) course or an apprentice­
ship in radio during 1976. Three have already had 
radio workshop experience during the August, 1975 
school vacation.

The whole course aims to give the students a good 
practical and theoretical background and to provide 
a basis for a career in electronics.

Summing up the value of such a course Graeme 
expressed this point of view.

"Some of the boys may not wish—or even be 
able—to enter a career in electronics. But the course 
has provided an appreciation of the electronics world 
and so the individual boy's attitude towards his career 
has been aided. In other words, it is better to find 
out what one likes and dislikes before one is commit­
ted to a formal career course or job."

BUNBURY CATHEDRAL GRAMMAR SCHOOL 
RADIO CLUB: An interesting letter and a copy of 
"NEWAI" (News Exchange West Australian Innova­
tors) received from Keith Peterson, VK6PT contained 
some interesting news from West Australia.

Keither is Master in Charge of Science at the school 
and club supervisor. "NEWAI" is the newsletter of 
the Schools Commission's Western Australian 
Innovations Panel. The aim of the newsletter is the 
dissemination of information about Special Projects 
(Innovations) Program, funded by the Schools Com­
mission.

Recently the Bunbury Cathedral Grammar School 
Radio Club received a $1409 grant from the Schools 
Commission to purchase an FT101B transceiver, a 
TH6DX beam, Ham II rotator, and a PFT203 for 
144MHz, to equip the club station VK60T.

For the past three years, Keith Peterson has con-
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AMATEUR BANDS

ducted the radio option course at the school. The 
course is divided into three sections; theory, con­
struction, and transmitting, WIA YRCS certificates are 
issued to students achieving the required level of 
proficiency for elementary, junior, intermediate and 
senior grades.

Extracts from the article in "NEWAI” gives an 
indication of the boost amateur radio has received 
in Bunbury.

"The benefit to students to date has been con­
siderable. It has allowed students currently undertak­
ing the Radio I and Radio III options to experience 
the thrill of making direct contact with other clubs 
and amateurs all over the world.

"Countries contacted by the school club station, 
VK6OT, include—United States of America (including 
Alaska), Russia, South Africa, Papua New Guinea, 
Japan and Great Britain.

"Recently, an amateur operator in Kuri Bay, in the 
North West of Western Australia, spoke to club 
members about the pearling industry with which he 
is associated.

"In addition, one of the school's fifth form students, 
at present on an A.F.S. scholarship in Japan, maintains 
monthly radio schedules with the school and is able 
to tell the students about the education, culture and 
geography of Japan.

"Contacts such as these has led to a tremendous 
surge of interest in radio as a means of communica­
tion, not only by the radio students, but by many 
other students at the school. The possibilities of 
further education value are unlimited.

"It is envisaged that the radio activities will be 
further integrated with other departments of the 
school in contributing to the total education of all 
students.

"Students are also gaining valuable experience, not 
only in the art of speech, but derive much of educa­
tional value in asking questions about geography, 
economics and history.

"The equipment is also used by the students of the
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Bunbury Catholic College, who join with the Gram­
mar School students during the radio club sessions 
each Monday afternoon from 4.00pm to 5.30pm.

"The transmitting equipment is used during lunch­
times on other days of the week and regular 
schedules are kept with two other school clubs- 
Aquinas College, Perth, and Prince Alfred College, 
Adelaide."

Bunbury Grammar School Radio Club 
members with their FT101 transceiver.

WESTLAKES RADIO CLUB: An event of major 
importance for YRCS in NSW, was the official open­
ing on the 2nd November, 1975, of the club's own 
premises in York Street, Teralba. The event was held 
in conjunction with the annual field day of the Hunter 
Branch, NSW division of the WIA.

The official opening was performed by Mr Merv 
Hunter MLA. Guests included the member for 
Shortland, Mr Peter Morris, Cr. Noel Dunn represent­
ing the Shire President, who is patron of the club, and 
visiting amateur operators.

The special guest was Bill Otty, VK2ZL an active 
amateur fBr over 60 years. In appreciation of his sub­
stantial assistance to the WRC building project and 
amateur radio, a plaque inscribed— 

"William Otty Training Wing" 
was unveiled during the ceremony.

All told about 300 persons attended the function.
A special four page supplement of the Westlakes 

Advertiser was published to mark the occasion. This 
told the story of the WRC, illustrated by a number

Crystal Clock 
and Decade Counter Wideband Amplifier

ROGERS ELECTRONICS 
ADELAIDE. PHONE 64-3296. 42-6666

DILMOND INSTRUMENTS
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of photographs. Also, the congratulations extended 
to the club from business houses in the Newcastle 
and local areas.

Back in late 1963, Keith Howard, VK2AKX,and Max 
McLachlan decided to form a club for licensed ama­
teur operators and those wishing to obtain their 
licence. Keith had for some time conducted youth 
radio clubs at schools where he had been a teacher. 
In February, 1964 the inaugural meeting of the WRC 
was held. Thirty were present at the meeting in the 
old catholic church in Railway Parade, Teralba. Most 
of the foundation members are still active in the 
club.

Since then it has been necessary for the club to 
move first to the old Royal theatre in Anzac Parade, 
Teralba then to the Church of England Hall in 
Ranclaud Street, Booragul. In 1973 an old RAAF hut 
from Rathmines which had been used as a church 
at Dora Creek was acquired, and eventually moved 
to land procured from the local council in York Street, 
Teralba.

The clubrooms now comprises the rejuvenated 
hut, 24 metres in length and six metres wide plus a 
new five by six metre extension. With the exception 
of the plumbing all the work has been done by 
tradesmen among the members and other members 
acting as assistants.

Facilities include a main auditorium for meetings 
and showing of film screenings, canteen, library, 
transmitter room, lecture room, storeroom and 
office. A $500 government grant was used to connect 
sewerage and drainage to the site.

An eighteen metre steel tower supporting HF and 
VHF antennas is located at the rear of the building. 
The club call sign is VK2ATZ and may be heard in 
field day and other contest activities sponsored by 
the WIA.

YRCS classes are conducted for junior members 
of Saturday afternoons, and for senior members 
intent on gaining an amateur licence on Wednesday 
nights.

A community activity started in 1964, the WRC has 
grown into one of the influential radio clubs in Aus­
tralia. With a present membership of 160, aged from 
10 to 80 years, from all walks of life, a unique aspect 
is that some very active members only joined the 
club because their sons were interested in radio. In 
fact some of the dads became keener than their sons 
and are now active amateurs. Without doubt the 
instructural classes in radio theory have assisted more 
persons to gain their amateur operator's licence than 
any other club in Australia.

The WRC motto—Progress through Activity—has 
certainly been adhered to.

Senior officers of WRC are: Director-Keith 
Howard, VK2AKX; Senior Co-director—Joe Waugh, 
VK2IQ; Co-director~Stan Lloyd, VK2AYL; 
Secretary-Eric Brockbank, VK2ZOP; Treasurer—Max 
McLachlan; Educational officer—Colin Colgan; Social 
co-ordinator-Ray McCook.

THE MACKAY AMATEUR RADIO CLUB: This is 
another group of amateurs who are willing to demon­
strate amateur radio and assist in community activi­
ties.

Recently members of the MARC manned a suc­
cessful display at a hobbies and craft exhibition which 
ran for one week. The exhibition was organised by 
the Adult Education and local scouting movement. 
The Mayor, Aiderman Abbott opened the exhibition 
and later participated in the contacts made from the 
exhibition station.

Items on display included home built and commer­
cial equipment. The antenna was a G5.RV above the 
hall, 20 metres above ground. Many overseas con­
tacts were made and the 3000 people who attended 
the exhibition showed considerable interest in the 
MARC display.

Details of the MARC appeared in the Radio Club 
directory in the December, 1975 issue of these 
notes.

BLUE MOUNTAINS BRANCH: The Branch con­
ducts an "outreach" program to attract more people 
to amateur radio as a leisure activity and to assist 
individuals and groups who are engaged in offering 
training in radio and communications. A successful 
demonstration of amateur radio was held in the 
Springwood Scouts' Hall and a number of people 
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have started to attend classes which the BMB con­
ducts each Friday night.

Also, handouts of radio components have been 
made through the branch to the Katoomba High 
School, where a fifth form class studies electronics. 
Penrith High School receives constant supplies of re­
cycled radio parts as does the Whalan High School. 
Cowra High School has received, on loan, a transmit­
ter complete with crystal and microphone.

The branch also co-operated with the Sports and 
Recreation Service (Parramatta office) in organising 
a vacation course in radio at Springwood during the 
school recess from the 25th August, 1975 to 5th Sep­
tember, 1975.

A new club at Springwood High School has ten 
keen members, included in which are some potential 
novice licence candidates.

Early in 1975, the branch decided to offer prizes 
for (1) the best performer in the CAMTEC operation 
at Mount Victoria. (2) the best electronics student in 
the Katoomba High School approved course.

UNIVERSITY OF NSW AMATEUR RADIO 
SOCIETY: Members conducted an amateur radio 
demonstration and lecture course at the Beacon Hill 
High School on the 17th October, 1975. Seventy 
students participated throughout the day in activities 
which outlined the service and hobby aspect of ama­
teur radio.

A highlight of the activities was two-way com­
munication with several 15 and 16 year old high 
school students in Japan. The contacts were made 
on the 15 metre band.

As the result of the demonstration-which, the 
organisers say, was the most successful public rela­
tions activity yet prganised by the UNSWARS group— 
the head of the maths department at the Beacon Hill 
School commenced a course for fifth form students 
called “An introduction to Radio Communications" 
and hopes to integrate YRS activities into the 
course.

Both girls and boys are participating in the course 
as part of their assessment marks in the Higher School 
Certificate.

An earlier effort in community activity by UNS­
WARS was to provide and operate a station in the 
1975 Jamboree-on-the-Air for the First Roseville Ven­
turer Unit. Operations covered 48 hours and all HF 
bands except 160 metres were used plus continuous 
operation on 27.125MHz.

RADIO CLUB NEWS
CENTRAL COAST AMATEUR RADIO CLUB: All 

amateurs, their families, friends and all interested in 
amateur radio are invited to attend the Club's annual 
field day, at the Gosford Showground, Gosford, Cen­
tral Coast NSW, 22 February, 1976.
Program:

8.30am to 10.30am: Registrations: Men $3.00; 
Ladies $2.00; Children 16 years or under $1.00. 
Includes-morning tea, lunch, outings, afternoon tea 
and entry fee for events.

8.45am to 9.15am: Mobile scramble in three 
sections-(a) High frequency bands, (b) 6 metres, (c) 
2 metres. Contacts on AM tunable count 3 points, 
on net channels count 1 point. Log extract to registra­
tion table before 10.00am.

Before 9.45am: All items for disposal to be handed 
in.

9.45am to 10.30am: 2 metre Fox Hunt (AM and 
channel B).

10.00am to 10.30am: Morning tea served.
10.15am: Disposal sale open for business.
10.45am to 11.30: Children's events.
11.00am to 11.10am: 2 metre transmitter hunt for 

pedestrians.
11.00am: Quiz sheets available from announcer's 

table.
11.00am: Divisionsal news broadcast.
11.20am to 11.40am: 2 metre transmitter hunt for 

pedestrians.
11.30am to 1.30pm: Lunch—two sittings.
12noon to 12.10pm: 2 metre transmitter for pedes­

trians.
1 .00pm approx.: Drawing of lucky numbers— 

numbers will be posted on notice board. Prizes must 
be claimed on day of drawing.

1.30pm: Completed quiz sheets handed to 
announcer's table.

IONOSPHERIC PREDICTIONS FOR JANUARY
Reproduced below are 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.
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1.30pm & 1.45pm: Bus leaves for visit to Reptile 
Park and tour of district.

1.30pm to 2.00pm: Talk-in fox hunt in two sections: 
Gosford repeater; channel B and 52.525MHz. (a) Full 
participation, (b) Listeners only.

2.00pm to 2.15pm: Junior 2 metre transmitter 
hunt-16 years and under.

2.30pm to 3.45pm: 2 metre fox hunt (AM and 
Channel B).

3.30pm to 4.15pm: Afternoon tea served.
3.30pm: Lucky dips.
4.00pm to 4.30pm: Presentation of prizes.
Other attractions: Local produce stall; jam and 

cake stall; ARTEX exhibition; spinning and weaving 
demonstration; de-gassing of 809's; soft drinks; 
children's events; lucky door prizes; disposals store; 
amateur television display; trade displays. Plenty of 
free parking.

The CCARC station VK2AFY will be operating from 
the Showground on Gosford repeater channel and 
channel B. The 2 metre fox hunts will be conducted 
on AM between 144MHz and 145MHz and on chan­
nel B 146MHz. Sniffers will be required on these fox 
hunts. Should the weather be inclement there is 
adequate shelter.

Those having items to be sold at the disposal sale 
should write to Bill Smith, VK2TS, RMB 100A, 
Mangrove Mountain, Gosford 2250 advise him of the 
number of lots and he will send forms and lot num­
bers necessary for booking in the gear. A small com­
mission charge is made on each sale.

If you require overnight booking in or around Gos­
ford for the weekend of the field day, book early 
because the "Festival of the Waters"—an annual 
event-is on at the same time and there will be 
thousands of visitors to the Central Coast.

1975 REMEMBRANCE DAY CONTEST
The South Australian division ran out easy winners 

in the 1975 "RD" contest. The scores were:

1.76
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

South Australia, VK5, 18140 points; Queensland, 
VK4,10838 points; Tasmania, VK7, 3029 points; Aus­
tralian Capital Territory, VK1, 2778 points; New South 
Wales, VK2, 25% points; Victoria, VK3, 1838 points; 
Western Australia, VK6, 1629 points.

Judging from comments, some participants 
seemed to have overlooked the real purpose for 
which this event was instituted, and the team spirit 
implied.

As the name "Remembrance Day" signifies, the 
aim is to pay tribute to Australian amateurs who paid 
the supreme sacrifice in World War II. And, as the 
rules specifically state, there shall not be an outright 
winner among individual operators. Perhaps it is time 
these points were emphasised in the opening 
ceremony. At one time this included the Honour Roll, 
the Ode of Remembrance, and the National Anthem. 
Perhaps these should be reinstituted. 3

YOU WANT TO BE A 
RADIO AMATEUR?

A New Opportunity!

The Wireless Institute of Australia (N S W. Division) 
announces the introduction of a PERSONAL NOVICE 
COURSE which will commence at the Institute on 1 7th 
February, 1 976, two evenings per week, extending over 
a period of 15 weeks. The Course will then continue 
for a further two terms to cover the full A.O.C.P. Course. 
Our A.O.C.P. Course by Correspondence is available at 
any time. A Novice Correspondence Course will be 
available later.

For further information, write to:

THE COURSE SUPERVISOR, W.I.A.
14 Atchison Street

CROWS NEST, N S W. 2065
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A COMPUTER CONCEPT 
BECOMES AN EXCITING REALITY

Not too long ago, the thought of an honest, full-blown computer that sells for less than $500 would have been considered a mere pipe 
dream. Everyone knows that computers are monstrous, box-shaped machines that sell for 10's and 100's of thousands of dollars. 
Pipe dream or not, MITS, the quality engineering oriented company that pioneered the calculator market, has made the ALTAIR 

8800 a reality. It is the realization
of that day when computers are acces­
sible to almost anyone who wants one. 
The heart (and the secret) of the 
MITS ALTAIR 8800 is the INTELL 
8080 processor chip. Thanks to rapid 
advances in integrated circuit technology 
this one IC chip can now do what 
once took thousands of electronic 
components (including 100's of IC's) 
and miles of wire.
Make no mistake about it. The MITS 
ALTAIR 8800 is a lot of brain power. 
Its parallel, 8-bit processor uses a 16-bit 
address. It has 78 basic machine 
instructions with variances up to 200 
instructions. That’s more than enough 
to program all the street lights in a 
major city.
And the MITS ALTAIR 8800 
COMPUTER is fast. Very fast. Its basic 
instruction cycle time is 2 microseconds.
Combine this speed and power with

the ALTAIR'S flexibility (it can directly address 256 input and 256 output devices) and you have a computer that's competitive 
with most mini's on the market today. And sells for a fraction of their cost.

The ALTAIR 8800 has been designed to fulfill a wide variety of computer needs. It is ideal for the hobbyist who wants to get involved 
with computers. Yet, it has the power and versatility for the most advanced data processing requirements. Its basic memory of 256 
words of static RAM memory can be expanded to 65,000 words of directly addressable memory. Static or dynamic memory. OR PROM 
or ROM memory. OR a floppy disc system. All supplied by MITS. Using standard MITS interface cards, the ALTAIR 8800 can be 
connected to MITS peripherals (computer terminals, line-printers, audio-cassette interface) to form the core of a sophisticated time­
share system. The ALTAIR 8800 can be a process controller. It can be an educational device. Or it can be expanded to be an advanced, 
custom intrusion system. A programmable scientific calculator. Automatic IC tester. Automated automobile test analyzer. Complete 
accounting system. "Smart" computer terminal. Sound and light system controller. OR it can be all of these things AT THE SAME TIME. 
It could be the beginning of new business opportunities. The list of applications is literally endless. MITS wants to service your individual 
computer needs. You can buy an assembled ALTAIR 8800. Or you can start by building the computer yourself. The MITS ALTAIR 
8800 is the ultimate kit. Its assembly isn't much more difficult than assembling a desk top calculator. OR you can start with an ALTAIR 
8800 complete data processing system. ALTAIR SYSTEMS come in 4 basic configurations.

AUSTRALIAN SOLE DISTRIBUTOR W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION

W.H.K. TECHNICAL CATALOGUE No. 7

Many devices listed below are available from W.H.K. only.
7-decade counter-latch-decoder-driver CMOS IC, will count up to 9.999,999 ideal for frequency meters and internal timers.
8-digit stopwatch IC needs only a crystal, switches and display, can also be used as 24 hour clock.
Dual Stereo Preamplifier IC’s, CBS SQ Decoder IC s. Four Channel SQ Decoder IC’s, Electronic Attenuator IC 0-90dB, Power Amplifiers, digital clock 
kits with Liquid Crystal Display, digital clock kits with flourescent display with am & pm indicator, digital alarm clock IC’s with date & month display, 
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Templates with electronic symbols. Anti-reflective filters for displays, Fresnal Lenses, Diffraction Gratings, Holograms, Fiber Optics, Calculators, plus 
bargain price list with TTL as low as 13c, diodes 2c, bridge rectifiers 29c, etc. also full technical details on MITS ALTAIR COMPUTER (KIT) with all 
options & prices.
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Shortwave
Scene by Arthur Cushen, MBE

The Voice of Greece has extended its foreign language broadcasts and now 
has two programs in Greek and in English for listeners in Australia and New 
Zealand.

According to the latest schedule Athens is broad­
casting in English to the Pacific area 0915-0930GMT 
on 21460kklz and 2115-2130GMT on 7215kHz. 
Broadcasts in Greek are 0900-0915GMT and 
0930-0950GMT on 21460kHz and 2100-2115GMT 
and 2130-2150GMT on 7215kHz. These broadcasts 
are carried on the 100kW transmitter located at Avlis, 
while a 35kW transmitter at Thessaloniki carries 
programs in Greek to Europe from 0600-0830GMT 
and 1100-1430GMT on 9710kHz and 1930-2030GMT 
on 7280kHz.

Transmissions to North America in English and 
Greek are broadcast 0000-0150GMT and 
0200-0350GMT on 9520kHz, as well as 
1500-155OGMT also on 9520kHz. A service to Europe 
1900-1950GMT is on 5960kHz, while a service to 
Japan 1000-1050GMT is on 11720kHz.

The station confirms réception with a card from 
the Director of Technical Services, 16 Mourousi 
Street, Athens, 138, Greece.

Verification was received by airmail in a month. As 
well as the verification card, a complete schedule of 
foreign broadcasts carried on the 100kW transmitter, 
as well as the broadcasts beamed to Europe on the 
35kW transmitter, was also included.

BROADCASTS FROM McMURDO
The American Forces Antarctic Network, reported 

many months ago when first heard on 6012kHz, has 
in recent months been received on other frequencies 
on a test basis. A verification letter from the station 
indicated that two frequencies have now been 
chosen for all future broadcasts of AFAN, which 
operates 24 hours a day. The station will now operate 
on 6012kHz from November 1 to February 28, and 
on 7215kHz March 1 to October 31.

This frequency change should overcome a major 
problem which has been of worry to AFAN—the 
interference to a nearby tracking station. The power 
of AFAN is 1kW, and the studios are in downtown 
McMurdo. Programs are mainly live and backed up 
by ARFS recorded programs.

The shortwave coverage has been extensive 
throughout the Antarctic area, and reports have also 
been received from listeners in other parts of the 
world. The verification letter is signed by Gene C. 
Valentine, Public Affairs Officer, American Forces 
Antarctic Network, Naval Support Force, Antarctic.

MAJOR PAKISTAN CHANGE
For many years Radio Pakistan has been broadcast­

ing to Europe in English from 1945-2045GMT. In 
November, the transmission was cancelled in favour 
of a broadcast for morning reception in the United 
Kingdom, and this is now in operation 
0830-1100GMT on 15110kHz and 17665kHz. A slow 
speed news bulletin in English beamed to the Far East 
0230-0245GMT is now on 17830 and 21590kHz. 
Other slow speed news bulletins are broadcast to 
East Africa 0430-0445GMT on 11885, 15325 and 
17830kHz; to West Europe 1100-1115GMT on 15110

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. All 
times are GMT, add 9 hours for West Aust. 
Summertime, 11 hours for East Aust. Summer 
time and 1 3 hours for NZ Summer time. 

and 1 7665kHz; and to the Middle East 
1530-1545GMT on 9690 and 11885kHz.

Radio Pakistan has reduced its hours of transmis­
sion and now opens at 0045GMT, with the last broad­
cast ending at 1745GMT.

RADIO FRANCE EXPANDS
Radio France, the new broadcasting organization 

formed from the old ORTF, has expanded its trans­
missions in French. The programs are intended 
mainly for Africa, but are also well received in the 
Pacific area.

During our late afternoon new frequencies have 
been observed, including 9605kHz which is mxied 
with Radio Sweden until closing at 0700GMT, while 
another new channel 6080kHz is mixed with the 
Voice of America at the same time. At 0600GMT Paris 
is using 5990, 6045, 7135, 9525, 9605, 9675, 11710, 
11735 and 11960kHz. The station uses a new card 
showing the new symbol. The address for reports is: 
Radio France, PO Box 9516, Paris.

MADRID USES 11880kHz
Radio Nacional de Espana Madrid has been heard 

with an English broadcast to North America on the 
new frequency of 11880kHz (replacing 11935kHz) 
closing at 0345GMT. At the same time, 6065kHz car­
ries the same program. Two other transmissions from 
0100-0145GMT and 0200-0245GMT are also broad­
cast on these frequencies.

The Spanish transmissions to Latin America are also 
heard on new frequencies: from 2300-0100 and 
0100-0300GMT on 11945, 11775, 9630, 9520, 9360, 
6120, 6085 and 5965kHz; and from O3OO-O5OOGMT 
on 11775, 9630, 9360, 6120 and 6085kHz.

Radio Nacional de Espana's broadcasts in Por­
tuguese to Portugal from 2030-2100 and 
2100-2130GMT are currently heard On 6100kHz 
instead of 6065kHz.

RADIO KOREA EXPANDS
Radio Korea in Seoul, South Korea, has recently 

installed a 250kW transmitter and added additional 
frequencies for all its broadcasts. An English program 
has been received O900-093OGMT on 9640kHz for 
many years and now two new frequencies, 9600 and 
11850kHz, also carry this program.

English broadcasts from Seoul are of 30 minutes 
duration and are broadcast to North America 
0500GMT and 0900GMT, to South America 
1100GMT, to Europe 0630GMT and 1900GMT and to 
South East Asia at 1430GMT. The General Service is 
broadcast 0500,0630,'0900,1100,1430 and 1900GMT. 
The programs are all broadcast on 9600, 9640 and 
11850kHz.

SWEDEN'S PACIFIC SERVICE
The recent installation of three 500kW transmitters 

by the Swedish Broadcasting Corporation at Horby 
and Karlsborg has resulted in an expansion of the 
programs. An English transmission to Australia and 
New Zealand is expected to be commenced shortly. 
In the meantime a new service to the Pacific, which 
is a relay of the Swedish home program, is broadcast 
from 0630 to 0800GMT on 9605kHz. This same 
program is also broadcast on 6065kHz.

English broadcasts are noted 1100-1130GMT on 
9630 and 21690kHz, and 1400-1430GMT on 11735 
and 15305kHz. Broadcasts for our morning listening 
are from 2030-2100GMT on 6065 and 9635kHz.

The address for reports is: Radio Sweden, 
Stockholm, S105 10, Sweden.

INDONESIAN NEWS
According to Craig Tyson of Wembley, West Aus­

tralia, some new signals from Indonesia have been 
noted. On 3360kHz Radio Daerah Kabupatan Lahat, 
Bali, Indonesia, was heard with station identification 
at 1435GMT followed by gamelan music. On 
3925kHz Radio Republic Indonesia at Bogor was 
heard with Indonesian news from Djakarta at 
1500GMT. Another frequency used by Bogor is 
3952kHz. On 4357kHz Radio Permerintah Daerah 
Kabupatan Soppeng Sulawesi Selatan was heard with 
station identification after the Djakarta news relay at 
1515GMT.

MEDIUM WAVE NEWS
HAWAII: According to Allan Roycroft, reporting in 
the NZ DX Times from Honolulu, the former KIOE 
on 1080kHz is to reopen again. The station will have 
the power of 10kW, and will share the mast of KNDI 
at Pearl Harbour.
BAHRAIN: A report in the New Zealand DX Times 
indicates that Bahrain has a 50kW transmitter under 
construction, and the station is scheduled to operate 
on 570kHz. Broadcasts, which will be in Arabic, will 
be between 0400-2200GMT.
SAUDI ARABIA: High powered transmitters are plan­
ned for installation at Duba near Sinai on the Red 
Sea Coast. Transmitter power will be 2000kW on 548 
and 1520kHz. Another station at Qurayat will use 
611kHz with 2000kW and 899kHz with 1000kW.

LISTENING BRIEFS 
EUROPE

NORWAY: Radio Norway's broadcast to the Pacific 
from Oslo is carried by two transmissions, with the 
first broadcast 0700-0830GMT. At present the 
frequencies in use are 11850, 11895 and 17795kHz. 
The second broadcast 1100-1230GMT is on 6015, 
11860 and 21655kHz. On Sundays the last 30 minutes 
of the program is in English.
POLAND: Radio Warsaw in its service to Europe in 
English 063O-O70OGMT is giving good reception in 
this area on 7275, 7285 and 9675kHz. For morning 
reception, two transmissions offer reception pos­
sibilities: 2030-2100GMT on 6155 and 7285kHz, and 
223O-23OOGMT on 3955, 6135, 6155 and 7285kHz.

AFRICA
MALAWI: The present schedule of Radio Malawi, 
according to Craig Tyson of Wembley, WA, is: 
0257-0520GMT on 3380kHz 100kW; 0500-2110GMT 
on 5995kHz with 20kW; 0600-1715GMT on 7130kHz 
with 100kW; and 1750-2215GMT on 3380kHz with 
100kW.
REUNION: According to the World Radio Handbook 
short-wave transmissions from St. Denis and St. 
Pierre have been discontinued. Programs are heard 
only on medium-wave on 602kHz with a power of 
8kW.
ZAIRE: According to the BBC Monitoring Service, a 
new regional station for the Voice of Zaire is now 
in operation from Bandundu. The power of the trans­
mitter is 10kW and it operates on 7115kHz. A 50kW 
medium-wave transmitter has also been installed and 
uses 1007k! Iz.

AMERICAS
MEXICO: Radio Mexico has been heard on 
15385kHz from 2000-2045GMT with Latin American 
music and many announcements in French, English 
and Spanish. Special request is made for reports, and 
those received will be repaid with pennants and 
maps. The address of the station is: Radio Mexico, 
PO Box 20620, Mexico City, Mexico.
VENEZUELA: According to Sweden Calling Dx-ers, 
Radio Nacional de Venezuela has been heard on 
15400kHz between 21OO-22OOGMT with announ­
cements in Spanish and English. According to the 
announcements they broadcast on 11750kHz and 
15400kHz from Caracas over YVRN and YVRO. ®
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EDGE EIECTRIX
TEL: 747 29312134

PLEASE RUSH ME

.tíS.RKP

NAME

ADDRESS

Transistor Radio 
• Harpsicord Chimes

Burglar Alarm 
Water Level Alarm - 
Fire Alarm 
Electric Siren 
Solar Light Meter

Plus 58 other practical projects.

CRyãfiLRWOK/
No soldering — easy to
construct. Ideal 
Junior to learn < 
^rystal radio.

I for 
about

^TRANSISTOR— 
RADIO KIT

A great beginner’s kit — 
fun to build, 
soldering and 
practical gift.

No soldering no 
tools • Morse 
Telegraph set • Water 
purity tester • 
Transistor radio and 
many many more.

INONE KIT

Burglar Alarm 
Liquid Purity Tester 

IC Record Player Amp 
orse Code Light Signal

Plus 143 more great projects.

Why pay $200 to $300 for a 4 or 
3-way pair of top class speakers? 
Here’s what to do — buy the kit
(pair) complete with all 
make or buy your own 
They really sound good.
8” 3 way
10” 3 way
12” 4 way

bits and 
cabinets.

$33.00 
$55.00 
$77.00

PHIUM®
KIT NO 4A 

x AD 8066 W8 
x AD 5060 SQ8 
x AD 130T8 
x 3 way Cross Over

I KIT NO 7A 
2 x AD 12100 W8
2 x AD 5060 SQ8

2 AD 160 T8 
2x3 way Cross Over

E.A. & ETI KITS
EA. FM AM
$135.00. With front 
less case. _____

TUNER 
panel but

ETI KIT 440
$99.00. including metal work.

CROSS HATCH 
GENERATOR
$22.00. Without front panel.

SPEAKER SPECIAL
Magnavox 830 $13.95.

INNERBOND $1.80 yd.

SEMI CONDUCTOR 
SPECIALS

2N3055
1 OFF $1.10 each 
10 to 99 .95c each 

100 .80c each.

NE555 .70 each 
MW 741 DILI 72c ea. 

LM309 $1.20 ea.

AD 12100/W8 
12" High 
Fidelity 
Woofer.

AD 8 066/W8 
8" Hi-Fidelity 

Woofer

40watt R.M.S.

AD 160/T8 
1" High 
Fidelity

MILUX CAR RADIO
Manual 6 Transistor with inbuilt 
speaker — lock aerial $21.50.

UWIIIUIOi^^
MICROPHONE SPECIAL

I DM17 DYNAMIC
[ Suits most tape recorders. $3.80.

PHI UPS 8" 2WAYSPEAKER SYSTEM 
WITH CABINETS AD8K4O

All you need is a screwdriver to assemble 
this pair, of Philips Speakers, 12” x 18” 
cabinetsfsupllied — 40 watts RMS a side 
8” Woofer and a Philips dome for each. 
The sound? everyone knows how good 
Philips speakers are!

1 ENCLOSE A CHEQUE FOR...................
(BALANCE OF P&P TO BE RETURNED)

PLEASE FORWARD INFORMATION ON......
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INFORMATION CENTRE 
<__________________________________
DC-DC CONVERTER: Could you please identify the 
windings of the DC-DC Converter transformer used 
in the 30W 12-240 PA Amplifier ivhich appeared in 
your December, 1970 issue? Is the primary winding 
connected to the bases of TR12 and TR13, or to the 
collectors? Should the unit be inaudible in operation? 
Do the dots by the windings signify the starts of the 
windings?

I find the diagram on page 47 confusing, as it 
indicates there are two primary windings and no 
feedback winding. No mention is made of the actual 
connections in the text, or in the errata given in the 
March, 1971 issue.

Thank you for your excellent projects and interest­
ing articles. (R.L.H., Kapunda, SA.)
• Thank you for your comments about the magazine, 
R.L.H. The primary winding is connected to the 
collectors of the converter transistors, while the feed­
back winding is connected to the bases. It is standard 
drawing practice to nominate the start of a winding 
by placing a dot next to the appropriate wire. When 
operating correctly, the converter should emit a high 
pitched squeal.

We agree that the diagram on page 47 is a little 
confusing, although if it is used in conjunction with 
the circuit diagram on page 45, it should be fairly easy 
to sort out how the wires from the transformer con­
nect to the transistors.
TV RESTORATION: Firstly, I am a young reader of 
your magazine, which I find very helpful and informa­
tive. I am hoping to find the answer to a problem 
through your magazine.

Recently I acquired an old TV receiver with a view 
to restoring it to operational condition. However 
attempts to get a circuit diagram or other relevant 
information have been fruitless. The set is an H. G. 
Palmer type, model K32. The firm which produced 
this type of set now appears to be out of business. 
I am hoping that a reader could let me have a circuit 
diagram, or any other information that I may find 
useful. (K. Kavanagh, 8 Ellen St., Tea Tree Gully, 
SA).
• Thank you for your comments about the magazine, 
K.K. We have taken the liberty of publishing your 
name and address, so that any readers who may be 
able to help can contact you direct.

DEAD LETTER: We are currently holding a number 
of handbooks, originally addressed to Mrs. B. White, 
Roadside delivery, Calnen, Bairnsdale, 3875. These 
have been returned by the postal authorities marked 
"unclaimed". If Mrs White will contact us and clarify 
the address we will forward the books.

FM & TV AERIALS: I would like to compliment you 
on a fine magazine. I have been buying it now for 
18 years. Would it be possible to publish design 
details for TV aerials, with the driven element match­
ing 75 ohms? A complete list like you presented on 
page 49, May, 1962 would be fine. Also, I was 
interested in the 75 ohm FM aerial reviewed on page 
25, July, 1975. What about making it a project with 
measurements so that readers who wish could build 
their own aerials? (D.G., Medina, WA.)
• Thank you for your kind remarks re the magazine. 
Your suggestion is a good one and although we have 
no firm immediate plans, we hope to do something 
along these lines as soon as we have time for it. The 
feed-point impedance quoted as 75 ohms is often a 
nominal one and the actual impedance can deviate 
quite appreciably from this ideal. Fortunately, in the 
applications which we have in mind, this is not a 
serious problem. The feed-point is usually a balanced 
one, suited to ribbon or other balanced feedlines. On 
the other hand, if you wish to use 75 ohm coax, which 
is unbalanced, a small "balun" can be inserted at the 
feed-point. In the meantime, we imagine that you 
have a copy of the aerial details published in May, 
1962. If not, we can supply a copy from this office 
for a fee of $2.00.

LED FLASHER: Reference the flasher based on the 
LM3909, in the July 1975 issue. Would it be possible 
to control six LEDs from the one oscillator? My son 
has a large collection of matchbox cars, and flashing 
lights on the "road up" signs would be most realsitic. 
Also from the ceiling of his room hang several large 
model aeroplanes, and if the navigation lights worked 
it would enhance their appearance.

To me the magazine is very interesting, even 
though I have built only a few of the simpler projects. 
The articles on developments are welcome, e.g. the 
speakers for the earthquake films. (T.R., Kingswood, 
NSW.)

• We are pleased to read that you find the 
magazine interesting, and wish you success with your 
project building. In the LM3909 application notes, 
there is a circuit for flashing four LEDs simul­
taneously. We do not know if this idea could be 
extended to six. Copies of the application note 
should be obtainable from the NS Electronics office 
in your state.

PLAYMASTER 145 MIXER: Would there be any ill 
effect of the output of the mixer if the metering stage 
was omitted? Also could a simpler power supply be 
used if this was done? You state a mixer stage such 
as this can handle four inputs. If more inputs (6 or 
8) were added, would the distortion increase be 
excessive?

Might I suggest, as a follow-up to this wonderful 
mixer, you consider a PA system which could be used 
by amateur pop groups, theatrical societies, etc. 
Either one fairly powerful unit or perhaps a unit desig­
ned for multiple slaving to suit varying power 
needs.

May I also take this opportunity to congratulate 
you on a fine magazine. As a high school student with 
little electronic knowledge I find it logically set out 
and easy to understand on most subjects. (C.J., West 
Pennant Hills, NSW).

• The metering stage can be omitted without any 
effect on the remainder of the mixer. However, the 
power supply still requires a regulator stage so there 
will be no change to the power supply components. 
Increasing the number of inputs will increase the 
interaction between them but will not markedly 
increase distortion. We have it in mind to produce 
a high power amplifier in the not too distant future. 
Thanks for the favourable comments on the 
magazine.

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.

FM STEREO TUNER: I am most interested in building 
the FM stereo tuner introduced in the July 1975 issue 
of your magazine and I would appreciate your advice 
on including some modifications to it. Could I fit a 
socket for 8 ohm headphones, including an 
appropriate amplifier with volume control and using 
the common power supply? An arrangement for con­
trol over the audio output level, as my amplifier tuner 
input is for 25mV at 47k? Some of the new commer­
cial models provide an outlet to connect a 4-channel 
sound adaptor. Could this also be added? (B.P., Syd­
ney, N.S.W.)

• Undoubtedly, a facility for headphones could be 
added to the output to the tuner. However we are 
not in a position to supply details of this modification. 
The output audio level could be controlled by substi­
tuting 470k trimpots in place of the existing 470k out­
put resistors. At this stage, we have no plans for 
4-channel facilities. This could be added by readers 
who wish to, and in such a way to suit individual 
requirements.

PROJECT 250: I am a beginner in electronics and 
have queries you could assist me with in the projects 
I am working on. On the "General Purpose Player" 
of July, 1975,1 wish to play a cassette deck, probably 
the Playmaster 144. Do I need a preamp? How would 
I connect the switching inside the amplifier to allow 
switching from phono to cassette?

Could you also advise me on a filter to fit between 
my Philips cassette player and my amplifier to 
remove 50Hz motor hum. I have a filter circuit 
(enclosed), but find the op-amp type CA 3032 is 
unavailable. Would a CA 3030 or CA 3029 be a satis­
factory replacement?

In anticipation, many thanks, and also thanks for 
an informative magazine for a beginner. (J.H., Ten­
nant Creek, NT).

• You will not need a separate pre-amplifier to use 
with the Playmaster 144 Cassette Deck, as these are 
part of the deck. We recommend that you wire a 
5-pin DIN socket, a selector switch, and two 1k trim­
pots into your amplifier, as shown on page 60 of the 
June, 1974, issue. This will provide facilities both for 
recording and playback.
The circuit you have supplied is intended for use 
where hum has been recorded onto the tape, and 
would not be suitable for the use you have in mind.

We recommend the following articles: "That 
Annoying Hum" (October, 1972, File no. 8/AT/38), 
and "Hi Fi Compatibility Problems" (December, 
1972, File no. 8/AT/39).

These articles should throw some light on the 
causes of your hum, and hopefully you will then be 
able to eliminate it. We are pleased to hear that you 
find the magazine informative.

BACK NUMBERS: Only as available Within 
last 6 months, face value. 7-1 2 months, add 
5c surcharge; 1 3 months or older add 1 0c 
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". Where the exact charge may be in 
doubt, we recommend submitting an open 
cheque endorsed with a suitable limitation.
ADDRESS: All requests to the Assistant 
Editor, "Electronics Australia", Box 163, 
Beaconsfield, 2014
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BATTERY CLOCK: Following the article on the SI 998 
clock chip in "What's New in Solid State", I was won­
dering if it would be possible to make a battery 
powered clock using this chip. Would it be possible 
to use the 70kHz clock oscillator and converter, from 
the digital calculator guide, also in the May, 1975 
issue, to derive the required 50Hz? If this is not pos­
sible, would you be able to describe in a future issue 
an article on a battery powered clock? Also, I have 
noticed in some advertisements, reference to "low 
power TTL", 74L74, etc. Are these the same as con­
ventional TTL circuits, or are there differences? (T.S., 
Salisbury, SA.)

• The 70kHz clock oscillator and converter from 
the digital calculator would probably not be very suit­
able for use with the S1998 clock chip. As for battery 
operation, this will depend upon what one has in 
mind. The combination of a digital clock chip and 
50Hz drive may be operated from a 12V battery (see 
the September 1975 issue, page 74) but if the idea 
is to use 1.5 or 3V dry cells, then this arrangement 
would really not be a proposition. We described a 
very low power clock in August and September, 1974, 
using discrete components. We also are keeping a 
close watch on the possibility of using an IC with a 
suitable readout for use with a couple of dry cells, 
but we have no definite plans at the moment. Low 
power TTL devices are essentially the same as their 
normal counterparts, except that they have been 
designed for lower power dissipation and the speed 
of operation is limited accordingly—but there is a 
further variant family, "low power Schottky TTL", 
which offers both low dissipation and high speed.

EMPLOYMENT: I am a 16 year old fifth form high 
school student whose hobby is electronics. I have 
been interested in this field for four years and during 
this period have constructed several of your 
projects.

I have also serviced various types of equipment 
and have some knowledge of computers.

I am looking for employment during the Christmas

chrono
lie. OMEGA

Highly accurate electronic stopwatch 
designed for laboratory, industrial 
and sports timing

The display of minutes, 
seconds. 1 / 10 s and 1 / 100 s 
of seconds is easily 
read outdoors.
4 timing modes 
allow one button 
control, solves difficult 
timing problems and leaves one 
hand free for note taking. The 
instrument carries a 1 2 month 
guarantee.

$185 Plus Sales Tax.

AUSTRALIAN TIME EQUIPMENT PTY LTD 
192 Princes Highway, Arncliffe, N^.W. 2205 

Phone: 59 0291

NOTES & ERRATA
FM IF SUBSYSTEM (July 1975, File No. 2/TU/42): 
When the article was written, we stated that we 
would describe how the complete tuner could be 
aligned without the aid of a signal generator. 
However, due to an oversight this description was 
not given. The task of alignment without the aid of 
a generator is not as easy but provided that an FM 
signal of sufficient strength is available, it is possible 
to do so at least a reasonably satisfactory job.

We will assume that the IF board and the front end 
units have been completed and that they are ready 
for alignment. A good aerial system should also be 
available and connected to the front end. Fortun­
ately, at this time of writing, the ABC FM transmitter 
has been put into operation under test transmission 
conditions and the signals so available in the Sydney 
area are very strong. It is possible that similar trans­
missions would be available in Melbourne and pos­
sibly Adelaide and Canberra.

Before attempting to look for any of these trans­
missions for alignment purposes, it would be a good 
idea to check the availability of a signal by using a 
portable or some other FM tuner. Assuming that the 
signal is on, switch on the new tuner and search for 
the signal. It should be found with the tuning gang 
about two thirds in mesh. Having found the signal, 
its position on the dial should be corrected by either 

COIL FORMER WINDINGS
COLLECTOR FREQUENCY

A Half of 455kHz IF Transformer 
(valve type)

35 tns 32B&S 
hank wound

Original wndg 
less capacitor

250-750kHz

B J ABEL'' 3A" grooved. Grooves 
covered by layer of paper.

15 tns 32B&S 130 tns 32B&S 530kHz to 
1.85MHz

C "NEOSID" or "ALLADIN'' for 
6mm core. (No core used)

5 tns 29B&S 55 tns 29B&S 1.8-5.75MHZ

D As for C 2 tns 29B&S 13tns21B&S 5.75-23MHZ

holidays and would appreciate if you could print my 
full name and address so that anyone interested in 
giving me work could contact me. Thank you. (G.
Weller, 20 Turner Rd, Berowra Hts. NSW.) 

opening up or compressing the oscillator coil as 
previously described in the article on the front end. 
The aerial and RF coils should be similarly treated to 
get maximum signal strength as indicated on the sig­
nal strength meter.

For the present, this is all that need be done as far 
as the front end alignment is concerned, as there is 
only a small band of 92 to 94MHz available at present 
for FM broadcasting.

By now, you may have a very strong signal, with 
the meter deflected full scale. To carry out the align­
ment of the discriminator, the signal strength should 
be reduced. This may be done by removing the aerial 
and substituting a short piece of wire, connected to 
one terminal, so that about half scale reading is 
obtained on the signal meter.

Now rock the tuning control to determine the 
point of maximum meter reading. This will set the 
signal very close to the centre of the 10.7MHz IF pass­
band and the tuning control should not be touched 
for the rest of the adjustments. The rest of the adjust­
ments are given in the last column on page 43 in the 
article on the FM tuner for July, 1975.
SIMPLE Q-METER (November 1975, File No. 
7/F/19): Due to an oversight the winding data table 
for the four oscillator coils was omitted. The table 
is reproduced below.

VARIABLE DELAY WIPER: I have read the article for 
the Variable Delay Wiper system as given in the May 
1975 issue, and was very impressed with the project. 
The car that I drive has a 6V electrical system. As 
described, the project is only suitable for use with 
12V systems. However, it was mentioned that only 
the relay needed to be changed to provide 6 V opera­
tion.

I therefore ordered a 6V 280 ohm relay, and was 
told that they are unavailable. I am wondering if a 
280 ohm relay is required for 6V operation, or if 
another type of relay is required? I would greatly 
appreciate it if you could tell me what relay is 
required, and if any other changes need be made for 
efficient operation on 6V.

I take this opportunity to thank you in advance for 
any help that you may be to me. (I.E., West Moonah, 
Tas.)

• Any 6V relay is suitable for use with the Variable 
Delay Wiper, provided that it has a coil resistance 
greater than 50 ohms. This is determined by the 
maximum allowable current which the 555 timer can 
sink. Note, however, that not all relay types will be 
compatible with the printed board layout used in our 
prototype. This was designed for use with the relay 
type specified in the parts list. No other components 
need be changed for 6V operation.

CRYSTAL CLOCK STANDBY: With regard to your 
crystal clock standby unit for the electronic clock 
(September 1975, 7/CL/18). I originally purchased 
the LED readout version as did, I am sure, many 
others before the fluorescent version became availa­
ble. Is it possible to use the circuit given to supply 
the pulses to the MM5314 but to alter the supply 
requirements for the LED readout or are the 
requirements compatible? It is a shame if those with 
the LED version cannot use the circuit for a standby 
unit. (D.W., East Bentleigh, Vic.)

* \ have not seen a complete circuit of a clock 
usin^ the MM5314 and LED readouts so we cannot 
comment directly on it. However, the clock driver 
circuit is compatible with any MOS clock chip using 
a 10 to 15V supply rail. For example, it is compatible 
with the LSI Digital Clock featured in the September 
and October 1973 issues.
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CAPACITOR DISCHARGE IGNITION: I am 
interested in the CDI system described in the recent 
July issue (File No 3/TI/12) firstly because it is an 
electronics project and secondly because of the 
commencing phrase of the article "With car main­
tenance and running costs rising..However before 
embarking on the project I would like to ask about 
safety. Is there any danger from electrocution from 
this unit. The 300V to the primary of the coil might 
be dangerous but current in that part of the circuit 
is not mentioned in the article.

The photograph of the 300V terminals certainly 
does not look like potentially lethal wiring! Column 
2, page 46 states "... take all possible care in assem­
bling this unit since its reliability could be a matter 
of life and death." This could either refer to elec­
trocution or perhaps failure of ignition in heavy traf­
fic.

At this stage of my knowledge (or ignorance) I 
believe that the HV would be no worse than that of 
the normal ignition system.

It would be appreciated if you could clear up this 
point of doubt in my mind before I start the project. 
(M.B., Hampton, Victoria).

• It is possible to receive a nasty electric shock from 
either the primary or the secondary of the coil in a 
capacitor discharge ignition system but you would 
be unlikely (and unlucky) to be electrocuted. The risk 
referred to in the article was that of ignition failure 
in heavy traffic.

PLAYMASTER CASSETTE DECK: I thought your read­
ers may be interested in these additions to the 
Play master 144 cassette deck. Two 5k (log) slider 
potentiometers were mounted on the top panel to 
the right to the transport mechanism to provide out­
put level controls. These are simply coupled in series 
with the 1k output resistors. A lamp was also 
provided to illuminate the cassette and the tape coun­
ter. The lamp socket is the type with both connec­
tions isolated and is mounted horizontally by means 
of the rear centre mounting screw. I used a 6V 250mA 
lamp and this required a 47 ohm 5 watt resistor in 
series with the 15VAC supply.

A panel mounting fuseholder was placed in the 
reaj panel and connected in series with the active 
lead from the mains. A small neon bezel was also 
mounted on the front panel directly above the power 
switch.

• These all sound like useful additions, and other 
readers may wish to add them to their Playmaster 
cassette decks. Thanks for writing.

PLAYMASTER 132: I would like to say how much I 
appreciate your fine magazine. Over the years I have 
constructed many of your projects, one being the 
Playmaster 132 which has given commendable ser­
vice over the years. However it has been plagued 
with one problem, this being an interference with TV 
channel 2 in the form of black wriggly lines across 
the face of the picture tube, representing a sine wave. 
This being niodulated by the signal being reproduced 
by the amplifier. This signal is also evident in the TV 
loudspeaker. With all input and output leads 
removed from the amplifier and switched to 
headphones, the interference is still quite evident. 
The amplifier is fitted with mains filter and earthed 
metal cabinet. Help with this problem would be very 
much appreciated. (S.D., Alfred Cove, W.A.)
• It seems very likely that your amplifier is oscilla­
ting at a very high frequency and the resulting 
modulated signal is being detected by the TV circuits. 
As a first step in curing this problem we would sug­
gest that you incorporate the modifications featured 
in the article "Playmaster 132 Reconsidered" from 
the May, 1974 issue. (File 1/SA/48.)

PAL-P RECEIVERS: Do you know if any manufacturer 
anywhere in the world is producing PAL-P (chroma­
lock) colour TV sets? If not, why has the system not 
been used? (C.K., Malvern, Vic.)
• As far as we know no such sets are being 
produced. Out latest authority for this is Dr Bruch, 
inventor of the PAL system, to whom we put the 
same question when he visited Australia for the I REE 
convention’in August. The reason is not clear, except 
that it offers only a marginal (almost academic)

WL degreasing wash 
33 conductive graphites 
SK10 soldering varnish 
60 corroded contacts cleaner

61 for new contact protection
70 clear acrylic lacquer
72 insulating silicone oil

75 freezing spray
88 lubricating oil

ADELAIDE 
BRISBANE 
HOBART 
MELBOURNE 
PERTH 
SYDNEY

H.ROWE A Member of the 
I Hecla Rowe Group

I&COPTYLTC

There's a KONTAKT spray for 
every insulating, maintenance, 
protection, sealing and 
servicing need. Use KONTAKT 
for all electrical, radio-TV, tape 
recorders, switchboards, 
ignition and mechanical 
repairs. Where necessary a de­

advantage over PAL-D and would probably cost at 
least as much as or perhaps a little more than the 
PAL-D type. We imagine that only the development 
of an IC which would substantially reduce costs 
would swing manufacturers in its favour. Even if this 
happens, the advantage will be mainly economic.

BURGLAR BAIT: I am referring to the Car Burglar 
Alarm featured in the August and September, 1973 
issues. As I have built this device, I was wondering 
if you could design a circuit to detect the removal 
of the wheels, as I am sure many people have had 
their set of "mag" wheels stolen. Even locks on the 
wheel nuts do not seem to prevent the wheels from 
being stolen. Would it be possible to adapt the roof 
rack circuit to the wheels? (A.H., Canterbury, 
NSW.)
• The main difficulty in fitting a burglar alarm to the 
wheels is in making electrical connections to the 
wheels without interfering with the operation of the 
wheels (ie, the wheels must still go round!). Our 
investigations to date have not revealed a simple and 
effective way of overcoming this problem, although 
it appears that once overcome, the roof rack circuit 
could be used.

90 magnetic head cleaner
100 anti static coating
101 de watering fluid 
600 tuner cleaner 

tachable nozzle is supplied for 
selective cleaning of individual 
parts or those which are not 
easily accessible.
Further information and stocks 
available from your Electrical. 
Radio-TV or Automotive 
Supplier.

BOOKS

Continued from p.83
Dolby-B, seemingly unaware that top 
quality cassette recordings can now be 
made on ferric tape, even without 
Dolby.

These observations aside, if your 
knowledge of tape recording is minimal 
and you want to get some idea of what 
it is all about, Doug Crawford's book 
could doubtless be read without any 
great strain and to some profit. Our 
review copy came from Hicks Smith & 
Sons Pty Ltd, 301 Kent St, 2000. Ph. 29 
1791. (W.N.W.) a
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SOUND ANALYSER
1 General Radio Co. Type 760A $75.00

NIBBLING TOOL
Cuts sheet metal like a punch and die, 
♦rims, notches and cuts to any size or 
shape over 7/16inch.

ONLY $7.85
Post $1.10

MUIRHEAD
1 Decadade oscillator. Type DG 38A 

$100.00

NIFE CELLS
1.2 Volt, fully charged, 4in x 3in x lin 4 
AH.

$1.50 each. P& P 60c.

P.M.G. TYPE TELEPHONES 
I Standard desk type with magneto bell 
I calling device. Range 30 miles. Uses 
1 standard batteries at each phone. Any 
I number can be connected together on 
I single line.
I $29.50

(2TELEPHONE SETS)

I $1 cartage to rail. Freight payable at 
1 nearest attended railway station.

BC221
Frequency Meters.

$35.00
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 17a" 
Diam. 5'' Long. Only

$6.50. Post $1.10.ALTIMETERS
Sensitive type ex Air Force, made by 
Pioneer USA. $37.50.
Post: A $1 70, B $2.25, C. $2.40, D. $2.65

TEN CHANNELS
VHF TRANSCEIVER

Types TR 1934 100-125 MHz and TR 1936 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TX and RX on

complete with 
$33.00

same ch 
generator.

MINIATURE
ELECTRIC MOTORS

IV? to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only

75c each or 10 for $5
P & P 40c ea. or 10 for $1.10

FREQUENCY METERS
AN URM 32 A 120 KHz to 1000 MHz, 
with two 40V power supply, $125.00. 
$1.00 cartage to rail, freight payable at 
nearest attended railway station.

ILFORD 1 7.5 mm 
SPROCKETED 

MAGNETIC TAPE
1000 ft reels brand new original packing 
$4.00 ©8. quantity 
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 $39.50 P & P $1.05.

MORDET.

Post 40c I
MORSE KEY BUZZERS 

$4.25 
Post 60c.

HALF INCH RECORDING 
TAPE

Top Grade 2400' on 10V2" reels. Ideal
Video Experimenting. Only $3 gg

P & P A. $1.40. B. $2.25
C. $2.70, D. $3.45

per reel.

UNI SELECTORS
4 bank 25 position $4 each 

P & P A. $1 40, B $2.25, C. $2.70, D 
_________________ $3 45. __________  

ADLER FREQUENCY
METER

100KHz 20MHz $95 

4 DIGIT RELAY COUNTERS
50 volt DC, suit slot car Lap counters, 
etc.

$1.25 each P & P 60c.

TELESCOPES
25 x 30 $5.95

40 x 40 With Tripod $8.95
60 x 60 With Tripod $39.50

30 x 60 Prismatic With Tripod $34.50 
P & P A $1.70, B. $2.25, 

C. $2.40 D. $2.65.

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, 7 transistor PMG ap­
proved, set of 2 only $48.50
1 watt, 11 transistor $130.00 set of 2.

P& PA. $1 80. B. $2.50, C. $2.80, 
D $3 20

SMALL COMPUTER 
PANELS

3in x 2in containing 2 valves, qty. of 
resistors, etc.

ONLY 75c. P & P 60c.

ELECTRONIC FREQUENCY 
COUNTER

Austfonic 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 
8" x 5"

J/8" $21.00
’a" $23.95
34" $28.50

P & P A $1.90, B. $2.75, C. $3.20 D 
_________________ $3.95__________________

RECEIVER No. 210
2-16 M/cs $65.
Transmitter No. 11 suits 210 $35.
24 volt Power supply to suit above $15.
Or complete station with Headphones, Mic, 
Morse Key, Antenna $110.

LANDING LIGHTS
24 volts. Ex R.A.A.F. $9.50

522 Transceivers 100 150M CS

$35.00
5" CRO TUBE 5 BPI SS.60 each
Post A »1.40. B. S2.26. C. S2 70 0 

S3.45.

POSTAGE KEY:

B: 
C: 
D:

NSW.
Vic, Qld.
SA, NT, Tas, New Guinea, 
WA.

VALVES
BRAND NEW
IN CARTONS

p &

807 $1.50 CV850 $1.50
65N7GT 95c 1H6G 75C
5U4G 95c 832 $5.00
EF50 75C 6AG5 80c
5Y3 $2.25 6X4 $2.25
2x2 75c VR64 75c

P 40c

PARABOLIC REFLECTORS 
PYREX MIRROR

36" dia. Ideal solar radio optical ex­
perimenting also decorating purposes.
$60.00. Sorry shop sales only.

TELESCOPES 
ZOOM FOCUSING

30 x 30 $19.95 — 45 x 40 $28.95
50 x 50 $37.50 - 60 x 60

P & P A. $1.70, B. $2.25,
C. $2.40. D. $2.65.

SPY TELESCOPES
8x17 mag size of a rifle cartridge extends 
to 8". Only $4.25 each, post 60c.

BINOCULARS
PRISMATIC Coated Lenses. Brand
new. Complete with case.
7 x 35 Wide Angle...........
8 x 40 Wide Angle................
7 x 50.................................
10
12
20

x 50....
x 50 ....
x 50....

$35.50 
$39.50

’ $31.50 
$32.50
$33.45 
$37.95

P & P A. $1.45, B. $1.60, C. $1.75, 
D.$1.85.

SOLENOIDS
Plunger Type 12V 300MA. Sult electric 
camera control miniature trains, 
radio, etc.

$2.50 P & P 20c
200 MA 24 volt, Main push movement. 

$2.50 P & P 20c.

SELSYN MOTORS 
MAGSLIP

MK 11 ..... $5.25 ea.
No. 19 TWO WAY RADIOS.

Power supply, accessories, etc., $35.

3000 TYPE RELAYS
P.M.G. 2000hms — l'5000hm

Coils $2.50 each. P 8< P 60c.

P.M.G. TYPE KEY SWITCHES.
45c PS P 20c

Cintel 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. B. $2.50. C. $2 80 D

RADAR TRANSCEIVER 
X BANDWITH KLYSTRON 
ETC. $45.00

Deitch Bros.
70 OXFORD STREET, SYDNEY 2010

SORRY NO C O D

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. Resistahce 0-6 Megoh 
ms Capacitance 100 UUF to IUF. 
Decibels — 20 to plus 22 DB. Complete 
with instructions.

Only $17.25 ea. Post $ 1.05.

EX ABC RECORDING 
TAPES TOP BRANDS 
%" x 2400' on 1072" reels $4.95 

P & P A. $1.70, B $2.25, 
C. $2.40, D. $2.65.

Panoramic Adaptor
E.M.I. 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.

$75.00.

CONDENSER LENS
1 72" Diam 472" F.L. 75c 2%" Diam 2" F.L. 
$1.50 each. Or $2.50 per pair. P & P 40c

TRANSCEIVERS 
Ex Army

No 10 set, 38 to 55MHz with hand piece 
$22.50. Battery to suit $3.50 extra.
No C42 set, 36 to 60 MHz complete with 
24V power supply, headphone, mie, 
leads etc $65.00.
No C45 set, 23 to 38 MHz complete with 
mast, headphones, mie, 24V power 
supply etc. $95.00.
$1.00 cartage to rail, freight payable at 
nearest railway station.

Hartley double beam oscilloscope. Type 
13A with probes.

Working $150.00

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.

Director dumpy levels optical complete with 
tripod end carrying case ideal for all level 
work also gives elevation and depression 
illuminated only $85.00

ANTENNA MASTS
Telescopic. 10ft. extending to 27 ft. 
Complete with nylon rigging, stays pegs and 
base plate.

$45.00

15" SPEAKERS
Top grade high fidelity. Dual driver. 20 to
20.000 Hz. 120° dispersion. 15 OHMS 40
Watt rating. •

$75.00

5" SPEAKERS
8 OH Ms 5 watts flush mounting with attrac­
tive bakelite cover plate mounting screws 
and 6 ft connecting wire $4.50 ea. or two 
for $8.50.

P & P A. $1.70, B. $2.25, 
C. $2.40, D. $2.65.

REPERFERATOR
Genuine Siemens Type 33c S65.00
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Marketplace
FOR SALE

RESISTORS AND CAPACITORS. Packs of IRH V* watt 5% 
metal glazed resistors. Choice of either Standard Pack, con­
taining 5 each of the standard values 10 ohm through 470 
K ohm, or COMPUTER PACK which contains a proportioned 
selection of resistors. Price is $6.50 per pack, or just $6.00 
if two or more packs are ordered. Individual standard value 
resistors (10 ohm-470 K ohm) 3c ea. or just 2.75c in quanti­
ties of 100 or more. (1 1.2 1.5 1.8 2.2 3.3 4.7 5.6 6.8 
8.2). CERAMIC CAPACITOR PACK consists of 80. 50 volt 
miniature plate ceramic capacitors, 5 each of the following 
values; 10, 25, 47, 68, 120, 270, 470 and 680 pf, and 
001, 0022, 0033, .0047, .01, .02, .047 and .1 mf. 

POLYESTER CAPACITOR PACK consists of 55, 100 volt 
polyester capacitors, 5 each of the following values; .001, 
.0022, .0033, .0047, 068. 1 and .2 mf. The price of either 
pack is $5.50 per pack, or just $5.00 if two or more packs 
are ordered. Individual capacitor prices are; CERAMIC, 10. 
25, 47. 68, 120, 270, 470 and 680 pf and .001 mf, 5c 
each .0022, .0033. .0047, .01, .02, .047 mf, 8c each. 
.1, 9c each. POLYESTER, .001, .0022, .0033, .0047, 01, 
mf 7c each. .022, .033, .047, .068, mf, 10c each 1. 22. 
mf 13c each. Postage is included in the price of orders of 
$5.00 or more. Orders of less than $5.00 add 40c postage 
5% discount on orders over $35.00, and on orders greater 
than $75.00, 10% may be deducted. Send orders to. RAM 
ELECTRONICS, 575 SYDNEY ROAD. SEAFORTH, N S W 
2092. Please enclose cheque or money order. (% watt 
Phillips resistors as advertised in November Electronics Aust, 
still available)

TRANSMITTER TRANSF. and 2 matching chokes. Used 
Prim. 240V, Sec 3 x 6.3V-2A/CT, 5V-2A. 26V-5A (tapps 
on 19/20/22/24), and 1000VCT at 200mA $45 o.n.o 
Also 1 special purpose C.R.O. 19" rack, working $120 
o.n.o. Ph. Sydney 89-3145, A.H. 80-5751.

ELECTRONIC CLOCKS—CD7001, Time. Alarm, Date 
$46.50. CD5314, Time only $33.50. P107, Time, Alarm, 
Snooze $34.40 P&P $2.00—Electronic Watches—LED, 
Date. P.O.A.— Premium quality transistors BC147, 148, 
149. 157, 158, 159. 10 for $1 80—AC127, 128, 187, 
188 68c ea—Diodes 1N4004, 1n4002 10 for $ 1 50. 
BA222. 10 for 90c—VU meters, double $9.80, single 
$4.90— 1 MHz crystal $11.50 P&P 40c. Primo EMU522 
mics $19 80, P&P $2.00. Speakers 8 ohm 2’/zin. 85c P&P 
30c. Electronic Concern. Box 380. Darlinghurst, 2010, 

N.S.W

ELECTRONIC DIGITAL CLOCK $ 1 5 only Write Hong Kong 
Electronic Bargain Centre, P.O. Box K2618, Hong Kong for 
1 976 free complete line catalogue.

TIME CLOCKS

SANGAMO 
$15 

DAY OMIT 
DEVICE

HORSTMANN 
$12 

Now with 
spring reserve

SANGAMO 
$12.50 
LESS 

DAY OMIT 
DEVICE

240V 50 cs 15A Contacts
Used tested and guaranteed

PACK & POST $1.50 
Vic. & Old. $1.60 W.A. $2.50 

CLOCK DISPOSAL CO.
P.O. Box 1 47 

LINDFIELD. N.S.W. 2070

WE SELL Construction plans. TELEVISION: 3D converter, $25 
camera. Kinescoping recorder, VTR Colour Converter. HOB­
BYIST: Electronic Microscope. 96-hour music system, voice 
typewriter, Morse Code to typewriter copier, solid state Tele­
type TELEPHONE: Answering machine, pushbutton dialer, 
phonevision. Autodialer, Car Telephone Extension, legal 
connector. BROADCAST: Special effects Gen, Time Base 
Corrector. Plans $7 50, air shipped from our USA research 
labs. COURSES: Telephone Engineering $52, Security Elec­
tronics $33. Investigative Electronics $29.50. Super Hobby 
Catalogue plus 1 year's Electronic Newsletter, air mailed 
$1.00. Don Britton Enterprises, Suite 28, 280 Pitt St., Syd­
ney, AUSTRALIA.

MICRONICS DISCOUNT FOR QUANTITY SALEI But 
Hurry!I? You may miss out III Just arrived 2N3055-1 Metal 
Package (VCB-70V, VCE-60V) slightly lower rated 2N3055 
without mounting kit—10 for $7.50, 25 for $ 1 7.50 or 100 
for $55. EM404 —100 for $8 8C1O8-Metal Can Transis­
tors, TOP QUALITY—10 for $2 or 100 for $ 1 5. Germanium 
Diodes IS188 (OA9O)-2OO for $9. BC338 (Philips) 100 
for $14, BC557 (Philips)-100 for $14, BC558 
(Philips)—100 for $14, BC559 (Philips)-100 for $14, 
AS 148 (AWA)—200 for $24. AS 149 (AWA)-200 for $24, 
AS32O (AWA)—200 for $24, AS322 (AWA)-200 for $24 
2N1110 (OC45) Germanium transistors—100 for $10. 
XA101 (OC45) Germanium transistors—100 for $10 
PA2341 w R.M.S Audio Amp I.C. incl. Cct diagram—25 for 
$20. STYROSEAL CAPACITORS: 680pf/1000V-200 for 
$16, 100pf/125V—200 for $6, 680pf/630V—100 for 
$4, 680pf/125V—100 for $3, 270pf/125V—200 for $6. 
220pf/1 25V—100 for $3. TANTALUMS (Miniature type) 
4uf/6V —100 for $4.50, 5uf/3V-100 for $4. 
5uf/lOV—100 for $5, 7uf/6V-100 for $4.50, 
7uf/3V—100 for $4, 4uf/10V-100 for $5. ELECTROLY 
TICS. (Top Quality Pigtails) 10OOuf/25V—25 for $10 or 
100 for $30, 2500uf/25V (ELNA)-25 for $16, 
32uf/300V—25 for $12, 2uf/300V-100 for $11 
GREENCAPS: 100V Polyester Caps .001 uf/100V-100 for 
$3.50, 01uf/ 100V-100 for$3.8O MINIATURE TUNING 
CONDENSERS (Includes inbuilt trimmers)—25 for $10 
SUPER BARGAIN PACKS —POLYESTERS (100 per 
pack)—10 packs for $28, RESISTORS (100 per pack)—25 
packs for $20, CERAMICS (50 per pack)—25 packs for $20 
Please assist by including extra postage for heavier parcels 
MICRONICS, P.O. Box 175. Randwick, N.S.W. 2031.

TELETYPE TAPES half new price Page printers, transmitter 
receivers, reperforators. Creeds $60. Teletype $100-$ 150 
5 hole readers $30. 600 ohm line trans. $5. Send for list 
Studio 20 Sales 31-3383. 367 Bourke Street. Darlinghurst 

2010.

THE WHAT, WHERE, WHO HASSLES AND HOW MUCH 
BOOK. A comprehensive buyers' guide for electronics hob­
byists, radio amateurs, hi-fi enthusiasts and small 
businesses Contains listings on over 250 firms in 20 
categories. This is a MUST for anyone interested in elec­
tronics. Now in its second printing. Only $3.00 (includes 
P&P) to: Amateur Communications Advancements. 47 
Ballast Point Road, Birchgrove 2041.

ROBOT SSTV MONITOR 70 A in Box. New $542 
631-1269. (Sydney).

FOR SALE RTV & H 1956 to 1966 Electronics nearly 
complete set Best offer. Allan Douthat, 96 Victoria Street 
Kerang 3579.

READER SERVICE
FOR HIRE all test instruments, free delivery (Sydney metro 

only), free technical advice, design, repair services also avail­
able Ring HOBBY HIRE any time, any day on 
(02) 50-4361.

LAFAYETTE
27MHz TWO-WAY RADIO

FOR INDUSTRY, FARM, 
BOATS, SPORTS, ETC.

MICRO 66
Only 1-15/ 16"H x 5-3/ 16"Wx 6-13/ 16"D.

5 WATTS
6 CHANNELS $ 1 39.50 (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 1 uV 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 Supply.

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 1 2V 
source.

1 WATT 3 CHANNELS

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

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

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.

Lafayette
ELECTRONICS

div. of Electron Tube Distributors P/L 
94 ST. KILDA RD. ST. KILDA 
VIC., 3182 Phone 94 6036
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NATIONAL RADIO SUPPLIES
332 PARRAMATTA RD, STANMORE NSW 2040 PH. 56 7398

SERVICE PACK SPECIALS. STOCK UP FOR THE NEW YEAR
CERAMIC CONDENSER PACK 

all different values 
100 for $2.50

MICA PACK
A 50 for $3.00
B 20 for $1.80

RESISTOR WIRE WOUND Pack
50 for $5.00

3 & 5 & 10 watt.

WALKIE
TALKIE
SANYO
The Best

I
Hw $36.00 IHMMR
1 watt $46 00
5 watt Power 
$75 00

27 88 |
3

STEREO TURNTABLE KIT 
with pick up arm & 

motor $7.90

RESISTOR PACK 
Mixed 1 watt & 16 watt 

100 for $1.50

POTENTIOMETER PACK
20 for $2.50

DOUBLE POTENTIOMETER Pack
10 for $4.00

VIBRATORS 6V 
5211 AWA. 

$1.00

POLY PACK The Best
50 for $2.00

5BP1 OSCILLOSCOPE TUBE 
still only $1.50

SELENIUM RECTIFIER 2.5 amp
SPECIAL at $1.50

TRANSISTOR SPECIAL 
MJ3055-2N3055 

$1.15

8 ELEMENT AERIALS
406 or 215 

$ 15.00 by train

PORTABLE PYE GRAM 
cabinet only 

$3.50

TRANSISTOR SPECIAL 
BC147, BC148, BC149 

10for $1.20

TRANSISTOR
2SC463A equivalent

BU105 $2.60

T.V. BALUN
300 ohms to 75 ohms 

80c

B.S.R. AUTO CHANGERS 
Ceramic cartridge $41.00 G11204 
Magnetic cartridge $49.00 G11302

SPECIAL IN VALVES
6CM5$1.50 60X8 $1.20
6818 $1.00 6BU8 $1.10
6BM8 S 1 00 6GV8 S 1 10
6Y9S1.50 6GW8S1.10
6X9 S 1.20 6SN7S1.00
6U9S1.20 6JW8S1.30
1S2S1.00 6AL3S1.15

MAGNAVOX SPEAKERS
6WR 8 ohms and 1 5 ohms $ 10.75 
8WR 8 ohms and 1 5 ohms $11.85

10WR 8 ohms and 1 5 ohms $ 1 3.85

SPEAKERS 
DUAL IMPEDANCE 

8 ohms & 4 ohms 
5" $3.00 
6" $3.20

7 by 5" $4.20
6 by 9" $5.20

Please add 15% to all parcels 
for postage and packing, 
thank you. For all heavy par­
cels please state nearest rail 
station.

WILLIS TRADING CO. PTY. LTD.
PERTH G P O Box No X221 7. W A 6001

429 MURRAY ST..
PERTH. W A 21 7609 21 7600

SCORPIO 
IGNITION SYSTEM KIT

The SCORPIO CD IGNITION ensures bet­
ter performance with up to 50,000 miles 
between tune-ups.

''SCORPIO'' CAR IGNITION KIT $27.50

VHF 
CONVERTER 

TUNER
110-136 MHz 

couples to 
broadcast 
receiver, 
$14.95 

P/P80c.
FM Monitor Receiver 2 Channel 
available for either Low or High 
Band. $110.00 plus Crystals.

6 DIGIT 
CLOCK KIT 
Complete 
with Cabinet 
$32.95

Also Calendar Clock 
with alarm $45.00.

Radar
Intruder Alarm 
Microwave
Doppler Unit 
—Kit of parts 
$55.00

CUBE 
SPEAKER

4" 8 Ohm 4 Watt 
50-20 kHz 

In Modern Colours 
$7.65

ACTION RADIO
Moulded in the Military Style 
AM FM AM PB WB 4 Band 
Radio AC & DC AFC Squelch. 
Only $49.00.

TOOL KIT
Kit Contains: 
Long Nose Pliers 
Flat Nose Pliers 
Cutters
2 Screw Drivers
1 Phillips Screw Driver 
Electric Soldering 
Iron 
Tweezers 
File
Vinyl Zip Case
Real Value at $ 1 9.95

Barlow Wadley
Specifications: Dial accuracy within 5 kHz.
500 kHz to 30 MHz. Modes AM LSB USB.

Sensitivity: antenna noise audible at all frequencies 
Price $279.00. I
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NOTICE TO ADVERTISERS
Certain provisions of the Trade Practices Act 1974, relating to consumer protection place 
a heavy burden upon advertisers, advertising agents and publishers of advertisements.

DESPATCH 
SERVICE

Section 52 of the Act imposes a general duty 
on everyone (individual and corporation alike) 
not to engage, in trade or commerce, in con­
duct that is "misleading or deceptive.”
In addition Section 53 (read with Sections 6 
(3) (c) and 79) makes it a criminal offence 
(punishable in the case of an individual by a 
fine of $10,000 or 6 months' imprisonment 
and in the case of a corporation by a fine of 
$50,000) for an individual or corporation to 
do any of the following in trade or commerce 
in connection with the supply or possible sup­
ply of goods or services or in connection with 
the promotion by any means (for example 
advertising) of the supply or use of goods or 
services, namely:-

”(a) falsely represent that goods or services 
are of a particular standard, quality or 
grade, or that goods are of a particular 
style or model;

(b) falsely represent that goods are new;
(c) represent that goods or services have 

sponsorship, approval, performance 
characteristics, accessories, uses or 
benefits they do not have;

(d) represent that the individual or corpora­

tion has a sponsorship, approval or 
affiliation [he, she or] it does not have;

(e) make false or misleading statements 
concerning the existence of, or amounts 
of, price reductions;

(f) make false or misleading statements 
concerning the need for any goods, ser­
vices, replacements or repairs; or

(g) make false or misleading statements 
concerning the existence or effect of any 
warranty or guarantee. ”

Apart from the criminal sanction for a breach 
of Section 53, an individual or corporation 
infringing Section 52 or 53 is liable to proceed­
ings for injunction and for damages suffered 
by an injured party. In view of the obvious 
impossibility of our insuring that adver­
tisement submitted for publication comply 
with the Act, advertisers, and advertising 
agents will appreciate the absolute need them­
selves to ensure that the provisions of the Act. 
including the sections specified above, are 
complied with strictly.
It is suggested that in cases of doubt adver­
tisers and advertising agents seek legal 
advice.

869 GEORGE STREET 
SYDNEY

CNR GEORGE & HARRIS STS 
RAILWAY SQUARE 

TEL 211-0816, 211-0191

TEST EQUIPMENT
CT500 20k0hms/V VOM $18.70
MVA100 100k0hms/V VOM $43.00
MVA1 1kOhms/V VOM $9.78
MVA80 80k0hms/V VOM $23.00
MVA50 50k0hms/V VOM $30.00
360TR TRANSISTOR TESTER

AND VOM $45.00
360FET FET/VOM $47.61
TV7001 FET/VOM $60.08
TR10 DIGITAL VOM $132.25

SUNGRAVURE PTY. LTD. OPEN SATURDAY MORNINGS

ELECTROCRAFT PTY. LTD.
Distributors of Belling Lee, Channel Master, Ecraft, Hills, HLQ, Lab Gear, Kingray, Matchmaster. Largest 
range of aerial equipment in Sydney.

106A Hampden Rd. 
Artarmon, 2064 
Phone411-2989

TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT AND ACCESSORIES 
WHOLESALE, TRADE AND RETAIL SUPPLIED.

ECRAFT Re,a"P,,ce
Neosid Balun 75/300 uncased $0.65
O.S.A B Outside aerial balun 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 4 41 
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 75 ohm Transformer Splitter box 1 2.66 
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
Adjustable Low Band Attenuator 6 31
10" diameter degaussing coil 24.00

TELEVISION AERIALS FOR COLOUR
HILLS Retail Prices Retail Prices
EFC 1 $24.17 215 8 EL $19 26
EFC.2 $32 06 216 9 EL $24 10
EFC 3/24 $46.65 CY7 Colinear $25 95
EFC.4/03 $58 68 2010 Airways $42.50

CHANNEL MASTER
3111 Super Colaray $36.50 638 8 EL 19.26
3110 2 EL Colaray 22.75 257 Colinear 26 07

361A 1 7 EL Crossfire 54 95

Hl. QSINGLE YAGI'S
CH.2 4EL $20 80 Gutter Clip Aerial 1 EL 8 90
CH 4&5A8EL 27.74 Gutter Clip Aerial 2 EL 1 1 00

COAXIAL CABLES
Attenuation per 100ft at 200 MHz 
Belden 9242) Double screened with 
Belden 9248) Duofoil and Braid 
TVM1A Concordia Copper Screened 
ASA / R10 foil with drain wire 
Hartland WH89 Copper Braid 
Hartland WH87 Copper Braid 
Hartland WH86 Copper Braid 
300 ohm Feeder Cable 
Open wire line 300 ohm 
Open wire line 300 ohm

Reel Size Price
4 0dB 500ft $42 28
3 1 dB 500 ft 58 61
4.4 dB 100 metre 30 15
3 3dB lOOmetre 28 98
3.3 dB lOOmetre 36 92
6.0dB lOOmetre 26 56
6 5dB lOOmetre 19 25
1 8dB lOOmetre 8 80
1 5dB 100 ft 9 90
1 5dB 300 ft 29 80

MATCH MASTER
G Unit82/C/1

Gutter Clip Aerial

INDOORAERIALS
Helifan High Gam
Standard Spiral 
Hills Rabbit Ears

F.M. AERIALS
Matchmaster
Hills 3 EL
HI Q4 EL
HI Q Gutter Clip 2 E1

TELESCOPIC MASTS
20 ft
30 ft
40 ft
50 ft
60 ft

Retail Price 
$14 73 

10.33

Retail Pnce 
$7 96 

3 27 
8 56

Retail Price 
$21 30 

11.17 
15 91
9 50

$19 30 
30 81 
42 06 
54 42 
58 00

KINGRAY AMPLIFIERS Retail Pr.ce
D15 500m'V $48 80
D30/500m/V 57 95
D40 600 m/V 79 30
D12 1500m. V 67 10
MH 20 Mast Head 64 63

LAB GEAR AMPLIFIERS.
VH F U H F Retail Price
Mast Head 22 dB $72 43
CM 6014 . DA 20 dB 60 25
CM 6034 DA 4 outlets 8 dB each 54 90
CM 6036 DAVHF30dBUHF

28 dB 84 63
Televerta (VHF to UHF 

frequency convertor) 67 48
Channel Master Telstar 58 91

ALL TYPES OF HARDWARE IN 
STOCK

Wal* brackets, chimney mts . J Brackets. Turn 
buckles. Guy Ringsand Guy Wire All typesof masts 
etc
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■ Removes grease,
d>rt and dust with 
a pressure 

I ^B^^ZB BT^ cleaning action
■ B B^^ while leaving no

- THE INSTANT, SAFE, NON-CORROSIVE, residue • • •
B LOW TOXICITY, NON EXPLOSIVE CONTACT CLEANER.

Preclene FROM THE

ELECTROLUBE as
REGD.

' IS AVAILABLE FROM ELECTRICAL 
WHOLESALERS.

Full technical information on PRECLENE 
and other ELECTROLUBE products Is 
available from Australian agents:

RICHARD FOOT (AUSTRALIA) PTY. LTD.
63 HUME STREET, CROWS NEST, N.S.W. 2065. Telephone: 43-0326.

R.F.1547A

A MESSAGE TO COST- 
CONSCIOUS ADVERTISERS

The real cost of advertising is the cost to contact the 
readers, usually measured in cost per thousand circula­
tion at 12x page rate.
Here is how they compare:

Electronics Australia $8.37
E.T.I. $8.69

So E.A. not only has the largest sales, 
it has the lowest cost.
(Data based on latest audited sales and current rate card)

SUBSCRIPTION SERVICE
Subscription Rates
SA 12.00 per year 
within Australia. 
$A 15.00 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 Subscription Dept, PO Box M204, Sydney Mail Ex­
change, 2012. Subscription will start with first available issue.

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

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

Postcode.^............................. Enclosed is......................for...................... ., years
*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1

Advertising Index
Amalgamated Wireless Valve Co Pty Ltd 56

Anderson Digital Electronics 89

Audio Engineers Pty Ltd 14

Auditec Australia 48

Australian Time Equipment Pty Ltd 98

Bright Star Crystals Pty Ltd 92

British Merchandising Pty Ltd 57

BWD Electronics Pty Ltd 42

Clock Disposal Co 1U1

R H Cunningham Pty Ltd 40

Danish Hi-Fi Pty Ltd 1 6, 20

Deitch Bros 100

Dick Smith Electronics Pty Ltd 27, 52, 53

Dynetics Ltd 55

EA Handbooks 68

E D & E (Sales) Pty Ltd 90

Edge Electrix 96

Electronic Concern 51

Electrocraft 103

Ferguson Transformers Pty Ltd 71

Richard Foot (Aust) Pty Ltd 104

Hagemeyer (Aust) B.V. OBC

Harman Aust 8

Ham Radio Suppliers 63

George Hawthorn Electronics 80

Instant Component Service 60

International Correspondence Schools 70

Lafayette Electronics 101

Manufacturers Special Products Pty Ltd 72

Marconi School of Wireless 65

McGills Newsagency Pty Ltd 83

National Radio Supplies 102

Nolan Energy Works 89

Oliver Electronics 86

Philips Industries Ltd 2

Radio Despatch Service 103

Radio Parts Pty Ltd 4

RCS Radio Pty Ltd 81

H Rowe & Co Pty Ltd 99

Sanwa Electronics 34

Peter Shalley Electronics Pty Ltd 32

Sony Kemtron Pty Ltd I FC, 12

Stanton Pickering 5

Stott's Magna Sighter 25

Sungravure Reader Service 46

Stott s Tech Correspondence College IBC

Watkin Wynne Pty Ltd 48

WHK Electronics 94

Willis Trading Co 102

Wireless Institution of Australia (NSW) 93
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PLAY SAFE
We hope you’ll never need it!

There's a well known saying, that goes 
something like — "you shut the stable 
door after the horse has bolted". In the 
case of a handy fire extinguisher, not too 
many homes have them. Yet every year in 
homes, boats, cars, caravans and garden 
sheds, fires occur which could have been 
put out quickly and efficiently if a Chubb 
fire extinguisher had been handy. $14.95 
is not much to pay for a feeling of 
security all year through. The model we 
offer readers is well designed and easy to 
operate. The body and operating mechan­
ism is compact and made from plastic, 
which makes it rust proof and almost 
indestructable. It comes complete with a 
fixing bracket — ready to use!

MM
The Dry Powder content is completely 
non-damaging and non-toxic in confined 
spaces. Fires fueled from petrol, oils, fats, 
lacquers, tar, alcohol, wood, paper and 
straw can be contained. The Chubb unit 
weigh s only 3 lb. 12 oz. (1.685 kgs.) and 
is 14.3/8" high (36.5 cm). Easy do-it- 
yourself refill kits are available. Each unit 
is carefully packaged and contains com­
plete operating instructions.

$14.95
POST FREE

CHUBB FIRE EXTINGUISHER
this magazine' Offer is open to readers in Australia only. Please allow four weeks for delivery.

THIS MAGAZINE'S "CHUBB FIRE EXTINGUISHER" OFFER NO. 60/75

Name

Address.

State Post Code

Name

Address.

State
Post Code

Please send me.
(state quantity) Chubb Fire Extinguisher/s. |

Quantity
I enclose my cheque, postal/money order to the value of $



YOU'LL FIND IT 
QUITE AN EXPERIENCE

iu/°r those who are a total package in Hi-Fi 
JVC presents CREATION 310” Components 
specially matched so that each and every unit 
complements one another.

Here are the components necessary for enjoying 
top notch stereo sound. ’

The power source is our integrated stereo 
amplifier JAS310 with a power output of 50 watts 
RMS. I uner —J FV310 offers exceptional value in 
terms of quality FM/AM reception. Speakers — 
SK33 2 way 2 speaker Hi-Fi system. Cassette Deck 
- 1655 with tape selector switch and noise 

suppressor.
The JLA1 belt drive turntable with auto 

return/auto shut off completes this very impressive 
package.

"CREATION 310” is a precision marriage of JVC 
components designed to impress your ears. Your 
eyes too will be impressed, for an optional table is 
available to house this system in a neat package.

Ask your JVC dealer for a personal 
demonstration. You’ll find it quite an experience.

JVC

WT GD71J

VICTOR COMPANY OF JAPAN LIMITED

For further information please write to — JVC Advisory Service, P.O. Box 49 Kensington, N.S.W. 2033 
Guaranteed and serviced throughout Australia and Pacific Islands by Hagemeyer (Australasia) B.V. Branches in all states.
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