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The TEAC AS-100.
Everything you need
in a stereo integrated amplifier.

The people who bring you the most sophisticated open reel and
cassette deck equipment on the market do not build less than the best in stereo amplifiers.

Herewith, the AS-100. A stereo integrated amplifier.

This is what it gives you. A flat frequency response beyond the range of audibility.
An extremely low harmonic distortion. A very high SN ratio. 30 watts each channel at 8 ohnis.
And so, unparalleled sound quality.

In order to assure maximum gain, the widest dynamic range, and minimum harmonic/inter-
modulation distortion, TEAC’s AS-100 employs new computer designed low noise integrated circuits.

Of course, it’s completely flexible. Multiple switched inputs allow you to attach 2 turntables
1 tape deck, a tuner, and 2 further auxiliary inputs. There’s a front panel Rec/ Play monitor jack.
Even 2dB stepped tone controls.

Interested in a truly hard-working, beautifully built amp? One with
TEAC quality built in?

It will pay you to investigate the AS-100. It’s everything
you need in an amp.

TEAC

AUSTRALIAN DISTRIBUTORS: Australisn Musical Industries P/L
155 Gladstone St., South Melbourne. Vic.. 3205. Phone: 69 5888
619 Pacific H' way., St. Leonards, N.S.W., 2065. Phone 439 6966
Arena Distributors. 273 Hay St.. East Perth. Phonc: 25 9993
Sth. Aust. Truscott Electronics Py, Ltd | Hindmarsh Square, Adelaide
Phone: 23 3024. Miltons Depariment Stores Lid.. P O. Box 146
Norfolk [sland. OCEANIC DISTRIBUTORS: New Zealand: Direct
Imports (N Z.}Lid., 590W Southampton Street, Hastings Phone: 89 184
Fiji: D Jeevan & Sons, 87 Cumming Street, (G.P.O. Box 148}, Suva
Phone: 22710 — New Guinea: Paul Mow & Co., Box 449, |4
Phone: 2953
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How can you afford

a really good speaker system
that has minimal distortion?

Easy...make it yourself!

Building your own speaker system
requires no more skill than the
average handyman already
possesses. The little bit of ‘handy-
man’ skill and the Philips range of
compatible speaker components
could save you up to half the cost
of a manufactured system.

The Philips range of Hi Fi speaker ~ For further information see
components ranges from 1” dome  your local Hi Fi dealer or

tweeters through to 12”” woofers, as contact ELCOMA.

well as fully assembled two and Electronic Components & Materials
three way cross over networks. In Box 50, Post Office, Lane Cove,
fact, everything you need to build the NSW 2066.

system you've always dreamed of.  Telephone 42 1261, 42 0361.

We even have a book that helps you Branches in all States.

design systems and construct

enclosures. So what more do you
need except a pair of pliers and E L‘ OMA
a screwdriver?
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A new Hi-Fi
magazine

FOR the person who knows little or nothing about hi-fi,
choosing equipment can be a traumatic experience. Faced with
spending anything from $300 to $3000, he realises he has neither
knowledge nor experience of that which he seeks.

He will be overwhelmed with conflicting advice from his friends
and confused by a barrage of pseudo-technicalities from hi-fi
salesmen, many of whom appear to have totally lost sight of what
they are supposed to be selling.

The more determined people eventually find their way to
responsible hi-fi retailers — or to one of the growing number of
manufacturers’ hi-fi demonstration centres.

Somewhere along the way, most prospective hi-fi buyers
purchase the specialised hi-fi magazines.

Now their confusion is compounded, for excellent though many
of these magazines undoubtedly are, most of them are written
specifically for the technically knowledgeable enthusiast — they
are not for the novice.

Then there are the 'hi-fi glossies’ — in which every single item
reviewed is described in glowing superlatives. Marvellous for
manufacturers of poor quality goods — but it's a bit rough on
those who make things properly — let alone the readers!

So we have come up with a totally new type of hi-fi magazine.

Called Hi-Fi Review, the first issue is due to roll off the presses
toward the end of July.

Hi-Fi Review is written specifically for those many thousands of
people who are interested in hi-fi but do not have a technical
background.

This does not mean to say that it will appeal only to the
non-technical reader; for although we have taken great care to use
primarily non-technical English full data is still included (where
relevant) for the lucky few who can understand it.

Hi-Fi Review is people-oriented. It deals with hi-fi in the home
not hi-fi in the laboratory. It tells you in down-to-earth language
just how well an amplifier performs — whether or not it will suit
your requirements and whether it does what its maker says it
should do.

It is in essence a magazine that people can read, understand,
enjoy — and believe.
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The first ever Hi-Fi exhibition to be
sponsored by the Australian hi-fi
industry themselves starts August

13 at Sydney’s Centrepoint building.

The exhibition, is called ‘75 Sounds
Fantastic.

Realising that technical terms and
explanations scare off a large percent-
age of potential customers, exhibitors
are concentrating on the simplicity
and beauty of today's high quality
sound gear. ’

Most of the world’s leading
manufacturers will be showing their
wares — and new to Australian
exhibitions — a sound theatre will be
set up enabling visitors to hear for
themselves some of the world’s finest
hi-fi equipment.

Radio 2GB will conduct a major
promotion in conjunction with the
exhibition. Prizes in an associated
contest will be substantial. Radio
celebrity Jeremy Cordeaux will
broadcast his midday session from the
exhibition.

'75 Sounds Fantastic is supported
by:—

ELECTRONICS TODAY

INTERNATIONAL

HI-FI REVIEW

AUDIO TRADER

ELECTRONICS NEWS

ELECTRONICS AUSTRALIA.

Electronics Today, together with our
associated publications Hi- Fi Review
and Audio Trader will have a stand at
the exhibition.

The date — August 13-17.

The place — Exhibition level,
Centrepoint, cnr. Pitt and Market Sts.,
Sydney. Don’t miss it!

SECRETARIES — 1984,

Or sooner if this ‘integrated office’
by designer Luigi Colani goes into
mass-production.

The ‘office’ combines chair, desk,
computer terminal/type — writer,
Telex machine, microfilm reader and
information inputs via micro-wave
intercom,

ETI's secretary, when shown this
new item, showed a singular lack of
interest!

j o
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DIGITAL WATCHES

The first under-$100 digital watc! is
now on sale in the USA. The watiis
made by Princeton Material Scien e,
a New Jersey company part-owne. by
Sprague.

In other digital watch moves, Timex
are planning to sell their version at
$85 —it is in fact being test-marketed
in several areas at that price. Novus,
National Semiconductor’s consumer
products division, are about to launch
a digital watch later this year at what
a company spokesman called a ‘very
competitive price’, whilst Cox
Electronics say that they will launch
a $99 liquid crystal model later this
year.

Currently, digital watches from
companies such as Bulova, Time
Computer, Microma etc, sell for $200
upward.

At present 90 per cent of all watches
sell for less than the equivalent of $50.
Present indications are that digital
electronic watches will break that
price barrier within the next two years.

(All prices in this news item are in
US dollars — about 0.65 of the
Australian dollar).
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AWA COLOUR TV

AWA's range of colour television
receivers will go on sale throughout
Australia during August.

Mr, John E. Bailey, joint managing
director of AWA-Thorn Consumer
Products Pty. Ltd,, said he was confi-
dent the AWA range would capture the
biggest share of the Australian colour
television receiver market. Mr, Bailey
was speaking after a satellite colour
television Press conference to launch
the range, at which the Minister for the
Media (Senator McClelland) and a
panel of Australian editors spoke with

TV personality, David Frost, in London,

The conference was the first satellite
television press conference held in
Australia, the first endorsement by
David Frost of a commercial product
and the first time a “commercial’’ has
been transmitted by satellite from
London to Australia in colour.

Mr. Bailey said prices of 26-inch and
22-inch sets, which would be the first
models marketed, would be between
approximatety $750 and $350 — about
eight weeks’ average pay compared
with the ten weeks' pay needed to buy
black and white sets in the early days
of Australian television.

AWA recently entered into a joint
venture agreement with the giant
Thorn Electrical Industries Ltd., of
the United Kingdom, the'worlid’s
targest manufacturers of PAL (phase
alternating line) colour television
receivers,

The Australian Government, together
with the Australian Post Office and
Broadcasting Control Board, has chosen
the PAL system as the most efficient
and the most suited to Australian
conditions.

All AWA-Thorn receivers will incorp-
orate the latest developments in the
PAL system.

They will be manufactured at a new
factory which has been built at

Rydalmere, near Sydney, especially for
colour set production,

AWA Deep Image colour television
receivers will be technologically ahead
of most sets available around the
world, Mr, Bailey said. They will have
a 110 degree picture tube, allowing a
slimmer cabinet line, solid state inte-
grated circuits and precision static
toroid yoke — a computer-designed
electro magnet which controls the
direction and alignment of the colour
electron beams in the picture tube
more efficiently than the usual
standard deflection yokes.

Full colour transmission in Australia
will begin on March 1, 1975, but
colour test patterns will begin on
October 7 and limited outside tele-
casts soon afterwards,

FALLING CALCULATOR

PRICES REDUCE SALES

Sales of pocket calculators are falling

far short of manufacturer’s expectations.

Tired of seeing calculator prices
reduced drastically immediately after
purchase at a higher price, consumers
appear to have decided — en masse —
to postpone purchasing.

One US sales organisation say that
sales have fallen to about 50 per cent of
last year’s.

Another distributor told our reporter
that his sales have fallen from $40,000
per month last year to $11,000 for
the past two months. The distributor
said that the manufacturer’s policies
are putting customers in an impossible
position. They clearly want to buy,
he said, but don’t. They wait until
next week for the price to drop.

A similar malaise is beginning to hit
scientific calculators too. Bowman'’s
MX 100 for instance has been slashed
from US$180 last November to a
current low of US$120.
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MOLECULE - ULTIMATE
MICROCIRCUIT

What must surely be the ultimate in
micro-miniature circuitry was
proposed recently by Avi Aviram of
IBM and Mark Ratner of New York
University.

Speaking at a meeting of the American
Physical Society last month, the two
researchers outlined a technique for
designing individual molecules as
functioning electronic devices. Present-
ed to the conference was a blueprint
for constructing a hypothetical
rectifier in molecular form — along
with quantum mechanical evidence of
the scheme's feasibility!

ELECTRONIC GEARBOX FOR
TRUCKS

Britain’s Ferranti organization and
the Ford Motor Company have
jointly developed a semi-automatic
transmission system using an
electronically-controlled gearbox.

Unlike most automatic transmissions,
the new system more or less takes over
the actions of a driver changing gears
manually,

In use the driver simply selects the
desired gear. The automatic device
then disengages the clutch, brings
the engine to the correct operating
speed, changes gear and then re-
engages the clutch.

Intended primarily for trucks, the
new system is said to cost less than
half the normal price of a convent-
ional fully-automatic transmission.

At present the control unit uses inte-
grated circuits — some 300 in fact. Later
units will utilise Ferranti’s CDI
(collectordiffusion-isolation) technology.
It will then, say Ferranti, consist of
three 40-pin dual-in-line packages
housed in a small case and weighing
less than three kilograms. In this
final version the chips will contain
about 12 op amps, 1200 gates and a
400-bit read-only pre-programmed for
any number or combination of gear
ratios,

LASER WEAPON CONFIRMED

The long-rumoured laser-gun now seems
to be for real. The US Navy have just
confirmed previously unofficial reports
that they are just about to undertake
sea trials of a ship-borne anti-

missile laser weapon. As the project

is totally classified no other details

can be published.

COMPONENT SHORTAGE EASES
Although electrolytic capacitors and
zener diodes are still in very short
supply, the previous world-wide
component shortage seems to be ’
diminishing.
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The lead time for resistors {in the
USA and Europe) is down to 14 weeks
or so — a welcome change from the
52 weeks plus that was being quoted
until recently.

Integrated circuits are now generally
available virtually ex-stock —
particularly digital ICs.

The reason for the sudden improve-
ment is largely due to a falling demand
for finished products, especially for
automobiles, radios and TV sets. As
a result equipment manufacturers are
less anxious to maintain large stocks
of components.

NIXON'S TAPES

When it was revealed that President
Nixon had bugged his own office —
tape recording everything that was said
in there — his tape records became an
important part of the evidence in the
Watergate investigation.

To find out whether or not the tapes
had been ‘edited’ in any way, a panel
of six experts was nominated jointly
by the White House and the Water-
gate special prosecutor.

The panel of experts found that one
tape — one of the most critical — had
apparently been overdubbed by an
18% minute-long ‘buzz’.

From there on the investigation
became virtually a scientific detective
story.

Firstly the tape was ‘developed’ using
a magnetic fluid. Acting in much the
same way as do iron filings in a
magnetic field, the magnetic fluid
revealed the shape of the otherwise
invisible marks left by the tape
recorder’s record and erase heads,
when these heads are switched on or
off they leave marks on a recording
tape which are almost as distinctive
and individual as fingerprint marks).

Another test analysed the content of
the superimposed ‘buzz’ and found
that it consisted of 60 Hz, 180 Hz, 360
Hz signals — in other words it was in
some way related to the 60 Hz mains
voltage used in the USA,

Using these and other tests, the panel
concluded that it was virtually
impossible for the tape to have been
edited accidentally. All evidence
pointed to a deliberate attempt to
erase speech — but in a surprisingly
clumsy way.

Although the investigating panel’s
conclusions were unanimous,
experts for the defense challenged the
conclusion that the erasures were
deliberate.

Pointing out that the original tape had |

been transcribed using 2 Uher 5000
recorder, defense attorney, Charles S.
Rhyne said that “"the Uher 5000 is,
according to tape recorder users, the
worst, or one of the worst, tape
recorders made. It has a history of
constant malfunctions.”

Rhyne went on to point out that not
only did Exhibit 60 {the Uher 5000
used for the transcription) fail during
the panel’s test period, but so did
another brand new Uher 5000
bought by the panel for further
investigation,

The experts also studied the 60 Hz
hum in the background of further
sections of a tape containing speech.
They came to the remarkable con-
clusion that although the speech had
been recorded by a Sony 800B machine
it was not one of the machines that the
panel tested. In other words, contrary
to instructions the Secret Service did
not hand over all their machines for
investigation by the panel!

MORE FAX ... ALNOST

An American FM station, WGLO"
(106.7 MHz) at Fort Landerdale
(Florida) has received permission from
the U.S. Federal Communications
Commission to transmit a visual
sub-carrier. The new broadcast

service, which will require a special
converter (to be supplied on a

rental basis by the station}, will

print out on a standard TV screen such
data as airline schedules, local news and
stockmarket quotations.

Many U.S. FM stations broadcast
subsidiary services via sub-carrier but
WGLO will be the first in at least
a couple decades to broadcast anything
even approaching facsimile.

As luck would have it, WGLO will -
probably have an international
audience. Within their coverage area
are the wealthy Binimi (Bahamas)
residential and tourist developments.

$10 CONMPUTER BY 19807

Before 1980 general-purpose
microcomputer complete with central
processor and internal working memory
will be available on a single chip for

a cost of between $1.00 and $10.00.
Magnetic bubble technology is expected
to bring the cost of memory from the
present one cent a bit to one tenth of

a cent per bit.

These and other similar predictions
were made by L.S. Coles and J.M.
Tenenbaum of Stanford Research
Institute, and O.Firschein and M.A.
Fischler of Lockheed Research at New
York’s recent IEEE Intercon.

In their paper entitled ‘Forecasting
and assessing the impact of artificial
intelligence on society’, the authors

considered the social implications of
21 postulated commercial products based
on artificial intelligence technology

One of their most startling forecasts
is that of single chip computers capable
of handling 20 million instructions per
second with an internal 65,000 bit
memory selling for less than USS1.00!
This say the authors, should eventuate
before the end of this century

NEW LOW-LOSS LIGHT FIBRE

Like water from a hose, light pours out of the
end of this nearly one kilometre length of
light fibre.

A dramatic reduction in the trans-
mission light loss through glass fibre
was announced six months ago by the
US Bell Telephone Company.

Now, even further improvements have
been made.

The achievement may hasten the
time when light puises, in addition to
electrical and radio signals, will trans-
mit voice, data and video signals
through telephone network. Com-
munications systems using light would
have a much greater signal-carrying
capacity, with potentially less cost and
less dependence on scarce natural
resources, than existing transmission
facilities.

Light sent through the hair-thin fibres
made by a new process at Bell Labs,
loses only about one fifth of its inten-
sity over a distance of a kilometre. In
ordinary glass of the sort used in
window panes, such a reduction of
intensity would occur in less than a
centimetre, (the amount of light loss
isdirectly related to the presence of
residual impurities and imperfections
in the glass fibres).

In long-distance optical communica-

’
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tions systems of the future, low light
loss is especially valuable because it
cuts down the number of amplifying
stations needed to boost the signal
along the way.

Another important feature of optical
fibre performance is also improved in
the new Bell Labs process. This feature
has to do with the smearing of light
pulses by dispersion.

Dispersion is caused by the fact that
some light within each pulse travels in
a zig-zag path during its passage along
the fibre, thus travelling slightly
farther (and taking longer) than other
light that travels in a more direct path.
As a result the pulse signal may spread
out, and may eventually merge with
another of the closely spaces pulses,
thus lowering the information-carrying
capacity of the fibre.

Dispersion can be reduced by varying
the composition of the fibre radially to
produce a graded index of refraction.
This causes the light following a zig-zag
path to travel slightly faster than the
direct light so that all of a given pulse
arrives at its destination at more nearly
the same time.

Both performance factors important
in glass fibres — low light loss and low
dispersion — can be more precisely
controlled in the new fabrication
process devised by Bell Labs
scientists.

A low-loss fibre useful in communica-
tions has long been a goal of scientists
at Bell Labs and other industrial labor-
atories. The Corning Glass Works, with
whom the Bell Labs scientists have
been comparing results, has also
reported successes in producing fibres
through a different though related
process, with losses closely approaching
those of the Bell Labs fibre.

First results of the Bell Labs scientists’

work have been published in a current
(May-June) Bell System Technical
Journal article entitled ‘‘Optical Wave-
guides with Very Low Losses. " Authors
are William G. French, John B.
MacChesney, Paul B. O'Connor and

G. William Tasker. Further results were
presented at the International Glass
Congress, Kyoto, Japan (July 8-12,
1974).

RADIO TRANSMITTERS MAY
CAUSE EXPLOSIONS

An operating radio transmitter can
induce power into any structure that
can act as receiving antenna.

If the receiving ‘antenna’ is of the
appropriate length and conductivity,
sufficient energy may be induced for
sparks to be generated between the
‘antenna’ and adjoining surfaces or
between surfaces which are normally
ir contact but may become separated.

It is for this reason that notices are
often displayed near blasting sites

asking drivers to switch off their radio
transmitters.

A new British standard, BS 4992 covers
the whole problem of RF initiated
detonation, Known as the ‘Guide to
protection against ignition and detona-
tion initiated by radio frequency
radiation’, BS 4992 contains a most
invaluable amount of information about
this generally little understood subject.

(BS| Sales Dept, 101, Pentonville
Rd, London, N1 9ND).

SPECIAL IC OFFER

As expected, our special 1C
offer was grossly over-subscribed,
in fact our entire stock sold out
within three days!

We are currently trying to
obtain further supplies, but at
present we are not very hopeful
of success.

If we cannot obtain further
supplies, we will try to obtain
another type with basically
similar characteristics — if any-
thing it will have a higher speci-
fication.

Assuming that we are success-
ful, this new type (together with
full circuit details etc) will be
supplied against outstanding
orders. If any readers receiving
this different type are not totally
happy with our suggested arrange-
ments we will return their
payment in full, together with
postage.

PURCHASE PRICE IS ONLY HALF
COLOUR TV COST

The actual purchase price of a colour
TV set accounts for only 53 percent
of its actual cost over its useful life —
according to a report issued by the
Massachusetts Institute of Technology.
Servicing costs account for 35 per
cent of the total, and electrical power
required to run it adds an a surprising
12 per cent more, (the calculations
assume a useful lifespan of 10 years).

CHAPMAN'S
MIDGET

LOCAL SUPPLIES AND

CATALOGUES AVAILABLE FROM

Conclusion of the report is that a set
selling for US$400 will in fact cost
about US$800 to run but in fact the
cost will be very much higher than
this, for the calculations do not take
any account of inflation over the ten
year period. Taking inflation into
account, industry observers suggest
a true total cost of US$1400 is
realistic.

SODIUMSULPHIDE BATTERIES

The formation of a company which
will be devoted to the development
and commercial exploitation of the
sodium sulphur battery has been
announced by Britain’s Electricity
Council and Chioride Group Limited.
It will be known as Chloride Silent
Power Limited.

The possibility of using a sodium
sulphur battery — which makes use of
relatively cheap and abundant materials
— has been known for many years, in
fact a prototype was shown by Ford
Motor Company, who own the patent
rights, at their Dearborn research
laboratories in the USA in 1968. But
the problems associated with its con-
version from an interesting laboratory
project to a commercial product have
been very considerable.

Positive research on the sodium
sulphur battery by the Electricity
Council began in 1967 at the Electricity
Council Research Centre. This re-
search has been encouragingly success-
ful and ECRC have produced
prototype sodium sulphur batteries
using beta alumina tubes as the
material for the solid electrolyte.
These have been successfully used
to power a 1000 kg Bedford van in
London and in performance tests on
the roads of Cheshire.

The objectives of the joint operation
will be:

(a) to engage in development work
over at least a four year period to
produce commercially viable pre-
production sodium sulphur batteries

wfﬁs
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Local suppliies
and catalogues
available from

ELECTRONICS TODAY INTERNATIONAL —AUGUST 1974

SULC

489 PACIFIC MIGMVIAY ARTARMON, N.S.W,
Tel

ephone: 42 4214

SPECIALISTS IN PRECISION FASTENING TOOLS



for electric bus and commercial
vehicle applications;

{(b) to develop specifications for the
machinery required for bulk battery
manufacture;

{c) thereafter to licence interested
manufacturers to produce sodium
sulphur batteries.

It is expected that the cost of the
four year development period will be
about £2 million of which the
Electricity Council and Chloride will
each contribute half.

If the development period is success-
fut Chioride and the Electricity Council
will consider how best to make the

|

battery available. It is not expected that |

batteries will be commercially available
for some years.

The sodium sulphur battery which is
being developed by the new company
could revolutionize urban transport.

If the problems associated with its
development can be overcome it will
treble the range of existing battery
powered buses and very considerably
extend the number of light commercial
vehicle applications which can benefit
from poltution free battery power.

AN APOLOGY

An industrial strike hit us part
way through printing last month’s
issue of this magazine.

The issue was finally printed
on machinery that was not
really suitable for the task.

As a consequence the re-
production on some pages (part-
icularly of pictures) was well be-
low our usual standard.

We apologise to readers and
advertisers for the generally poor
standard of that issue — but
trust that they will agree with
our belief that it was better to
have a sub-standard issue than
none at all.

WALL-HUNGTV

In Japan, Sony have released some
details of a prototype flat-screen colour
TV set using gas-discharge matrix
panels operating from dc.

The display panels are less than ten
millimetres thick and about 150 mm
across. Purpose of the project say
Sony, is to produce picture-shaped
colour TV sets with one metre screens.

SONAB INTO
COMMUNICATIONS

Known world-wide for their high
quality hi-fi equipment, Sweden'’s

10

|

Sonab organisation have now expanded
into the mobile communications
business.

The company has taken over Sweden’s
AGA mobile communications division
(as from July 1st), thus giving Sonab
about half Sweden’s land-communication
business plus an entry into aviation
systems.

Sonab’s $ales last year were
approximately A$7 million — the
amalgamation with AGA is expected
to double that figure in the first
year of operation.

DICK SMITH JUMPS AGAIN

Relatively few business men deliber-
ately seek to establish themselves as
mildly crazy.

Not so Dick Smith, of Dick Smith
Electronics, who, over the past few
years has cultivated the belief that he
isa ’‘nut’.

A recent press release from his organ-
isation shows Dick travelling to work
on his latest means of tronsport — a
powered pogo stick.

NEW CHIP FOR COLOUR TV

An MOS chip containing all the
circuitry for remote control, tuning
and display of a cotour TV receiver
has been developed by Mostek. The
device — already planned for use in
1975 US Magnavox receivers

will initially be housed in a 40-pin
ceramic package.

NEW SQ CIRCUIT ENHANCES
SEPARATION

A breadboard prototype of a ‘separation
enhancement’ system, shown at the
recent Consumer Electronics Show

(Chicago) provided almost total
separation of SQ matrix signals

Developed by a company called Tate
Ltd, the circuit is added to four-channel
amplifiers after the normal decoder.
The monolithic device then provides
channel sound separation far beyond
the most advanced full logic systems
heard so far.

We understand that the company will
market the circuit as a single-chip IC
primarily to original equipment
manufacturers.

Meanwhile, Fairchild have announced
that they will soon be producing a
full range of normal SQ integrated
circuits for world-wide distribution

A PECK OF TROUBLE

After decades of experience, the
engineers and researchers at Austral
Standard Cables Pty. Ltd. perhaps
could be excused for believing they
had overcome almost every conceivable
environmental challenge.

The sad truth, however, is that the
ASC people recently have been given
the bird.

Over the years they successfully
wrestled with the problems of cable
moisture permeation, submarine
cable protection, electrical interference,
assorted “gremlin-inspired’’ technical
difficulties . . . and termite attacks.

The termites were licked when ASC
engineers applied the greasy pole
principle. They introducted nylon-
sheathed cable. To termites, the surface
is so slippery that they cannot "latch
on” long enough to take a bite.

Nature, however, is able to provide
pests in infinitely greater variety than
can engineers produce protecttve
covering for cables!

Inevitably, another menace emerged.
This time the parrot . . . inits
challenging Westralian thousands.

These "iron beaks'’ have been pecking
through integral bearer (IBC) cables at
Mt. Newman (W.A.), causing shorts
and interference within the mining
company’s domestic communications
network.

ASC’s “think tank” in Methourne
doesn’t claim to have a quick-remedy
for the problem but has suggested
that brass tape may stop the birds
(nyton probably wouldn‘t be hard
enough).

If that doesn’t stop the parrots,
ASC’s engineering services department
may be in for some overtime: (Our
Editor suggest the result be marketed
as 'polly-final’). i

Meantime, a CSIRO spokesmian
recently warned that a termite four or
five times bigger (and proportionately
more destructive) than the normal pest
is about to confront settlements in the
country's ever-expanding north-
western sector . . . ]
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NENT Hi-H's DOCTRINE
OF GUSTOMER
ASSISTANGE

In just a few short years,
Kent Hi-Fi has grown from a
small one-man company to
one of Australia’s largest and
most respected audio
retailers,

But, like many a company
before them, they created a

Peter Derz

demand for their services that
quickly  outstripped the
capacity of their premises.
Now they have moved. To a
near-3000 square foot
showroom just 100 vyards
further along Kent Street
still in the heart of Sydney
What is the reason for Kent
Hi-Fi's success? How come

that despite the a'most
incredible congestion of their
earlier premises likened

once to Hong Kong harbour
during the Chinese New Year

they managed to retain an
atmosphere where the
customer could receive
courteous and knowledgable
attention and where he
could still feel relaxed?

In reality the answer lies in
the fine talent of each mem
ber of the company’s staff

KENT HI-FI'S

12

Tony Martin

all of whom were previous
clients of Kent Hi-Fi!

They are all peopte who are
not just in the audio game for
a job. They are people who
genuinely like what they are
doing.

And that helps quite a lot.

The staff make a real effort
to ascertain the client’s needs

Michael White

They make the client's
problems their problems. And
ensure that the client really
does obtain the optimum
equipment for his
expenditure — and his needs.

Now, Kent Hi-Fi have
premises that complement
the ability of their staff.

Here at 410 Kent Street, the
accent 1s on performance

As you move through the
door you see what is the most
comprehensive  range  of
cassettes, cartridges, tapes
and accessories in NSW. Here
there are 15 or more brands
of cassettes alone — and the
full manufacturer’s range in
each brand

Then, as you progress
through the isles of Kent, you
see a long long row of
cassette  recorders. Priced
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from S29 to S600 plus. all are
of the highest qualit* — all
marketed internationally.

Next the budget systems.
Complete ready- o-play.
Amplifier/record
player/speaker combinations.
Or others with :assette
players instead of record
players, but all at low budget
prices. From S200 to less
than S550.

After that you will find a
number of fuily iriported
systems — all combining
technical excellence wvith the
highest aesthetic appeil.

Finally, the creriede-la-
creme. A wall of sound. The
latest and the best from
around the world.

Speakers of all shepes and
sizes. Classical shapes.
Free-standing owers,
Space-age cubicles. T e latest
in styling, ingenuty and
technological advance .

Here there are anplifiers
that cost over S1000. And
look it too! Turntables that
cost at least half trat price.
Equipment that demnstrates
your discrimination, albeit at
a price.

Kent Hi-Fi, 410 Kent
Street, Sydney. Ad{ a new
dimension to vyou: leisure
hours.
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PRODUCT LISTING

US.A.

ALTEC LANSING
AR

BOSE

ESS

CROWN

DYNACO
HARMON KARDON
SAE

PHASE LINEAR
KOSS

Mark Porter

SHURE
RABCO
EMPIRE
STANTON
SCOTCH
JANSZEN
JENSEN
AMPEX

EUROPE

THORENS
TANDBERG
QUAD
DUAL
GARRARD
REVOX
ORTOFON
TANNOY
KEF
WHARFEDALE
CELESTION
GOODMANS
SME

IMF

LEAK
FERROGRAPH
GRUNDIG
AKG
RADFORD
PHILIPS (ELCOMA)
WATTS

ITT

SEPS

BASF
PLESSEY

JAPAN

KENWOOD
SONY
SANSUI
NIKKO
ONKYO
ROTEL
LUX
MONARCH
GRACE
CEC
AIWA

NEW SHOWROOMS
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PHILIPS

Congratulations Kent Hi-Fi
on the opening of your new
Sound Lounge ’

At Kent Hi-Fi's new sound lounge you
can see speakers, speakers and more speakers . . .
You can also save yourself a packet

With Philips full range of Hi-Fidelity
Loudspeaker components you can build your
own system for much less than pre-assembled
units. A range from 1" Dome Tweeters through
to 12" Woofers, two and three-way crossover
networks plus a free 24 page brochure on
enclosure designs and construction gives you
the scope and the means to the system you've
always dreamed of

)
) %

ELCOMA

153-66
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“Sweet clarity...”

"l have been listening to these
speakers in my own music system
in recent weeks and have found the
upper mid-range and treble repro-
duction to be quite sensational,
“They are the most distortion free
transient and musically accurate
speakers | have heard

this treble area the Heil tone has
the sweet clarity weil known to
electrostatic speaker owners, with
the advantage of superior power
handling.
Nadine Amadio. “The Australian Fi-
nanc.al Review,” 21st June, 1974,
“Even if we had never listened to
the ESS AMT-1, its measured fre-
quency response alone would invite
the use of superlatives.
“Overall, the AMT-1's transparency,
definition, and overall clarity were
‘state-of-the art’ in every respect.”
““Stereo Review,” U.S.A., July,
1973.

B sound as clear s light

Made in U.S.A.

There are now two models available in the revolutionary new HEIL AIR MOTION
TRANSFORMER speaker systems. The AMT-1 at $628 per pair, and the AMT-3 at $898,
See and hear them at:

KENT HI=Fl 412 Kent Street, Sydney
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- KEF go a long way
to defend the truth...

—’

The CADENZA 's‘,‘pq‘

serious ulistenm','fhe CA

speaker in which KEF ercon

ty’s number one hang up, ‘colouration’.

The colouration, normally caused by uncont
vibrations or resonances in the speaker cone and

enclosure, has been virtually designed out of the
CADENZA. This is due to KEF's acoustically
‘dead’ Acoustilene cone material, which gives
extremely smooth and even frequency response,
ensuring impeccably balanced sound.

This is improved even more by KEF's braced, high-
density cabinet, designed to overcome the
problems created by enclosure resonance. The
CADENZA is neutral in tone and sets an exceed-
ingly high standard of overall performance. if
anyone can get speakers to tell the truth, KEF can.

CADENZA

Size 24x14x12 in
61x36x30 ¢cm

Input 25 Watts

Impedance 8 ohms

Freq. Range 35-30,000 Hz

Dividing Freq. 45 & 3,500 Hz

Hear the Cadenza at Kent
Hi—Fi's new salesroom and all leading Hi-Fi Stores.
Distributed by —

.
PtyLtd. \m
-
A division of Audioson International Pty. Ltd.

SYDNEY MELBOURNE PERTH 5 BRISBANE ADELAIDE
Audioson International Pty Ltd. Audlioson International Pty. Ltd.
64 Winbourne Road, 292 Victoria Street, Romney BuildIng, 273 Hal Strect, 22 Wickham Street, Graves Street,

Brookvale. 2100 North Melbourne. Vic. 3051 Perth. W.A. 6000 Fortitude Yailey. Qlic. 4006 Newton. S.A. 5074
938-1186 938-1195 329-6066 329-6287 25-9993 212139 337-7000



DITTON 10 Mk Il True hi-fi
sound from a tiny precision
speaker. 20 watts max.
Dimensions 12%" x 6%'" x 8V’
DITTON 120 Incorporating HF
1300 tweeter, special bass driver,
and Ditton’s famous Auxillary
Bass Radiator (ABR). 20 watts
max. 17" x 9* x 7%"

DITTON 15 The renowned high
performance bookshelf speaker.
incorporates HF 1300, and
ultra-linear mid-bass, and ABR.
30 watts max. 21" x 9¥'"" x 9"’
DITTON 44 30Hz to 30KHz.
Smooth response using 3 |
precision speakers, inciuding the
HF 2000 as used by the B.B.C. 44
wa't'ts maximum. 30" x 141" x

DITTON 25 Ultra-wide resfonse
20Hz to 40KMHz, using HF
2000, 2 HF 1300°'s, massive bass
speaker, and Auxiliary Bass
'1‘;,9‘“0'- 60 watts. 32" x 14" x |

t

|

|fltlil

FULL RANGE ON SHOW FOR DEMONSTRATION

KENT HiFl a
412 Kent Street, Sydney 66 omW

29-6973 29-2743 Studio Monitor
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So many hi-fi ‘'systems’ are a weird mixture of
various brand name components. Sony's Taurus
music system is all Sony. And it combines high
efficiency components superlatively matched for
value and reliability that equals their outstanding
sound. And remember, no other company gives such
a comprehensive and complete guarantee—12
months on all parts.

Here are the individual Sony units of the Taurus
system...

Sony’s exciting TA-1055 amplifier packs 23W RMS
per channel into its gleaming chassis. It offers wider
power bandwidths, and, because of direct coupled
power amplifier, gives low distortion, high stability
and excellent transient response. Input and output
facilities for two tape recorders makes inter-recorder
dubbing possible. Latest push button and slide

Jddeally.

controls.

Sony’s elegant PS-5100 turntable gives outstanding
reproduction of the finest stereo records for both
audiophiles and newcomers to hi-fi. Features
aluminium diecast platter and high quality 4-pole
hysteresis synchronous motor, automatic arm return,
reject device, special damping device prevents
pick-up damage, balanced tone-arm anti-skate
device, and induced-type magnetic cartridge. All in
atimber cabinet with plastic dust cover which can be
left open at any angle.

Sony’s stylish SS-7100 speaker enclosures are a
highly compact 2-way, 2-speaker system with 20 cm
wooter and 2.5 cm dome tweeter. Features Sony's
exclusive Ultra Linear Magnetic Path for smooth,
clean sound and greatly reduced harmonic
distortion

HEAR IT AT KENT HI-FI!

ELECTRONICS TODAY INTERNATIONAL —AUGUST 1974
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A.W.A. Ltd. Congratulates KENT HI-FI.

the Ultimate in Hi-Fidelity Systems,
see KENT HI-FI 410 Kent Street, Sydney.

Stereo Tape Recorder A77. There are many good
reasons why this is the most widely sold tape
recorder of its type. It has become a classic
machine for recording competitions and meets the
requirements of the serious amateur who demands
high quality. This recorder is used in Government
services, broadcasting stations and
Sound-Recording Studios throughout the world; it
is used by expeditions at the Equator or the Polar
Circle. For the specialist, a variety of different
models and modifications are available.

PO T CIosest poroacn Bo
Che original sound.....

The sound of QUAD is the ultimate in stereo high
fidelity. QUAD has built its reputation on
producing the finest high fidelity
equipment in the world. It is so per-
fectly engineered and balanced that

it is, without doubt, the closest
approach to the original sound.

The only way to really appreciate y/7
the reality of QUAD is to listen Y/ 717,
to it. And Kent Hi—Fi invites you

to come and do just that.

On permanent display at
KENT HI-FI, new showroom
412 Kent St., Sydney.

Phones 29-6973, 29-2743

Below, left to right: QUAD electrostatic loudspeaker,
QUAD 303 power amplifier, QUAD 33 control unit, QUAD
FM3 stereo tuner.

Australian Agent
British Merchandising

Pty. Ltd., 4951 York St_,
Sydney

y.
£




If Peter Derz of Kent Hi-Fi
=5 stocks this 4-channel "gram

b — d

« —/ it must be _gqod

The B T=8¢J consoLEGrAM

by@KENwoon

Go and see genial Peter Derz and his enthusiastic, expert
team in spacious new showrooms at 410 Kent St. and he’ll tell
you that Kenwood’s ST-5J is very good indeed . . . engineered

to reproduce faithfully every nuance of recorded, taped or

broadcast music. All 4-channel modes are at your disposal—
you can even enjoy your 2-channel stereo records in 4-channel.
The ST-5J also has a built-in AM/FM radio and includes a
microphone input jack. All this in cabinetware of real wood . . .
genuine Australian timber veneers. See and hear it at Kent
Hi-Fi. .. as well as Peter Derz’s big range of Kenwood amps,
turntables and speakers.

Distributed by:

wirctitie | KENT HI-FI

215 North Rocks Rd., (between Druitt and Market Sts.)
North Rocks, N.S.W. 2151.
Phone: 630 7400 IM/K-45.74
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TRANSMISSION
LINE

oPEAKERS

ADVERTISEMENT

L4
o
1

Typical of Kent Hi-Fi’s Australian de_signed
and built transmission line units (s th{s beauty
installed in Sydney’s Surf Life Saving Club.

20

There are literally hundreds of

loudspeakers on display at Kent
Hi-Fi's  commodious new  City
showrooms.

But standing out from the

extraordinary number of speakers, of
every conceivable size and shape, are
some that are quite clearly different.

Relatively tall, floor standing, with a
certain architectural grace, these are
the so-called transmission-line speakers
designed and built by Kent Hi-Fi's
organ builder-tumed managing
director Michael White.

Transmission line speakers are now
very much in the news. Basically they
consist of a large enclosure housing
one or more labyrinth-loaded speaker
drive enclosures. The labyrinth is
carefully packed with specially graded
fibre or woollen material.

People involved with transmission
line units talk about them much as did
the old-time organ craftsmen, almost
as if their creations were living entities.

They are convinced that the sound,
especially the bass, from a well-built
transmission line enclosure is superior
to any other type of speaker ever
made. And most people who have
listened to these devices agree.

Transmission line speakers are big
and they are heavy. Generally they are
very expensive too. But Kent Hi-Fi
have solved that one by making them
right here in Australia. You don’t pay
the earth for shipping multi-cubic feet
of timber half-way around the world.

These speakers use a KEF B139 bass dri ver,
and Onkyo horn loaded midrange and
treble drivers.

We could go on
transmission line speakers all day
they get you that way. But there's a
better way of being convinced than
reading about them.

talking about

Come and
yourself
Kent Hi-Fi.

listen and convince
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Rank Industries Australia
and Kent Hi Fi...

GREA
NAMES

SANSUI
GRAYSON
ORTOFON
AMPEX
WHARFEDALE
TANDBERG
SILCRON
THORENS
WATTS

~N

TTTTTTTTTTT

Sydney Office: 12 Barcoo St., East Roseville, N.S.W. Tel. 406 5666 ide Office: 3 Bowen St., Kensington. Tel. 332 4288
Melbourne Office: 58 Queensbnd?e St., South Melbcurne. Tel. 61 3281 Brisbane Office: 14 Proe St., Fortitude Valley, Qid. Tel. 52 7333
anberra Oftice Molonglo Mall, Fyshwick, A.C.T Tel, 952144 [ ice f 1., Le in |
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[ The hungry leader.

At Altec, we're not taking our leadership position for granted. We're always

trying harder — challenging ourselves to develop studio monitor speakers that stay a
step ahead of constant improvements in the contemporary recording process.

And we can prove it. Here's the latest data on monitors installed in U.S. studios,

as published in Billboard’s 1973 International Directory of Recording Stuios.

MANUFACTURER | NUMBER OF MONITORS USED IN U.S. STUDIOS
Altec 514
| SRS, o
Ev | I 77
KLH | I 35
AR | B 29
Tannoy | [ 28

But we're not really satisfied — even with this impressive
track record.We're still trying to better ourselves. In fact,
Altec has three all-new studio monitors available right now.
They're a whole new generation of speakers designed
tomeet the whole new range of tomorrow’s dynamic
recording techniques. Your studio may need them. Why not
call us for full details.

Altec gives you the best of both worlds proven leadership,
plus an unrelenting commitment to doing a better job.
That's because we've really grown to enjoy being #1 in
studio monitor sales during the past three decades. And we
intend to stay right there for at least the next three decades
by always being our own biggest competitor — in research,
in quality, in service and in satisfying the demanding needs
of an ever-evolving industry. The domestic ALTEC recently
introduced into Australia has already gained rapid response
from the discerning Hi-Fi enthusiasts.

Number one.

Domestic from

$320.

And have been for

nearly 3 decades. ALTEC

Limited numbers of 604E professional monitors available at $285 each. Lbe sound of expexesn.

KENT HI-Fi

412 KENT STREET, SYDNEY Ph. 29-6973
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avery sensitive sound.

There's a time for talking and a time for
listening. And there’s a time for
Marantz. The finest amplifiers in the
world, Delivering 120 watts total
continuously into 8 ohms speakers,

_ from 20 Hz to 20 kHz W|th total

For brochure and dealer list write to: Auriema (A’Asia) P/L P.O. Box 604, Brookvale 2100. Phone 939 1832
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Why send man into space —
thinking machines may be better
and cheaper.

THE placing of man on the Moon, and
the follow-up exploratory trips,
including the use of an auxiliary
man-carrying lunar vehicle, were
magnificent demonstrations of what
technology can achieve.

But superb as the achievements were,
it is questionable whether manned
landings at those early exploratory
stages were justified for other than
chauvinistic reasons.

The addition of the crew and their
intricate life-support systems added
immensely to the already complex
vehicle and instrumentation payloads
and necessitated larger boosters for the
rocket systems.

Apart from that there was the hazard
to the crew during a mission — and the
necessity to abort a mission in the
event of a life-support malfunction or
other similar accident.

Because of these factors NASA
commissioned the Martin Marietta
Aerospace Division to study the
application of adaptive systems for the
exploration of the solar system.

The development of adaptive systems
is an exciting new technology aimed at
simulating human intelligence using
machines that can learn, think and
make decisions.

NASA's interest has been to examine
this field of artificial intelligence, and
to identify practical applications for
unmanned spacecraft which will be
used for solar system exploration in
the 1980s.

The study was in two parts.

The first was a quick look at a large
number of possible solar system
missions extending to 1990. The
objective was to examine the benefits
and feasibilities of adaptive features on
these missions, and to determine
which missions would benefit the most
from further study of adaptibility.

The second, and larger part of the
project was directed to three Mars
missions. The first an improved version
of the Viking lander. The others
adding respectively, a small tethered
rover and a medium-sized rover with a
range of one kilometre.

The automatic
self- mobile
vehicle Lunok-
hod 1,

used in early
USSR lunar
mission.

A detailed diagram of p
Lunokhod 1. 1 —
Hermetically sealod
instrument compert-
ment, 2 — Cooling
radiator. 3 — Polsr
battery. 4 — Port-
holes for TV
camerss, 5 — Tale-
photocameras. 6 —
Chassis wheel! unit,

7 — Pencil-beam
antennadrive, 8 —
Pencil-beam
antenna, 9 — Low
positioned antenna,
10 — Polyrod
antenna, 11 —
Isotype source of
thermeal power. 12 —
Ninth wheel, 13 —
Device for defining
physical-mecharical
surface properties. 14 —
Angular opticel reflector,

ADAPTIVE SPACERAFT
AND SYSTEMS

If an unmanned spacecraft can be
made to adjust or adapt to the
environment, to make decisions about
what it measures and-how it uses and
reports the data, it can become a much

Sunrise as seen from Mercury's terminator.,

more powerful tool for the science
community in unlocking the secrets of
the solar system.

In terms of
adaptive system can be extremely
simple or as complex as a chess playing
machine that learns from its mistakes.

sophistication, an




ROBOTS IN SPACE

l EXECUTIVE CONTROLLER
Mission
Operations Feasibilit
I Is it safe?
: Science
Instruments
Earth IMars De;isizn o
I s Engineering
! System
|
Science | Priority
Team | How much do we
want to do it?
|

Typical control systam. On-board axacutive controller monitors data relating to robot’s
anvironment, ia, intamal and axtarnal tamperatures, power availability, wind speed,
terrain, instrumentation condition atc, it then compares this against stored date relating
to mission priority and desirability and then dacides whethar or not mission should
proceed. The robot’s decisions can et any time bs overridden or modified by aerth-

based mission operating centre.

At the bottom scale of sophistication
are such devices as thermostats — “’if
the temperature is above X degrees,

turn  off
seismometer

heater’’
output

increase sampling rate”.
In more complex situations, as for

or “if
exceeds Y,

the

example cloud photography — “‘search
sky with optical sensor, if patches of
unusual brightness encountered, point
camera in direction and make repeated
pictures till clouds disappear or data
banks are full”.

A rock presents a ,more subtle

Mercury Orbiter
Venus Orbiter
Venus Probe
Venus Balloon
Venus Lander
Mars Orbiter
Mars Lander

Halley Flyby
Encke Flyby

Encke Rendezvous
Vesta Rendezvous

Jupiter Orbiter
Jupiter Probe/Flyby
Saturn Orbiter
Saturn Probe/Flyby

Uranus Orbiter
Uranus Probe/Flyby

Neptune Orbiter

# Gravity Assist

Mars Lander/Rover

Neptune Probe/Flyby

Science Launch/ Trip
Payload Injection Spacecraft Trajectory Launch Time,
kg System Propellant Type Date Years
127 Shuttle/Centaur  Space Storable Venus# 1980 1.83
1036 Shuttle/Centaur  Space Storable Direct 1983 043
200 Shuttle/Centaur  Space Storable Direct 1983 043
244 Shuttle/Centaur  Space Storable Direct 1983 043
180 Shuttle/Centaur  Space Storable Direct 1983 043
am Shuttle/Centaur  Space Storable Direct 1988 058
600 Shuttle/Centaur  Space Storable Direct 1988 0.58
300 Shuttle/Centaur  Space Storable Direct 1988 0.58
458 _ Shuttle/Centaur/  Monopropellant Direct 1984 1.17
HE Burner ||
1287 Shuttle/Centaur  Monopropellant Direct 1980 022
415 Shuttle/Centaur  NEP Direct 1982 14
m ' Shuttle/Centaur  Space Storable Mars# 1986 1.69
248 Shuttle/Centaur  Space Storable Direct 1980 333
HE Burner Il :
76/3N Shuttle/Centaur  Monopropellant Mars# 1982 356
HE Burner ||
97 Shuttle/Centaur  Space Storable Direct 1986 490
HE Burner ||
30/165 Shuttle/Centaur  Monopropellant Jupiter# 1979 3
HE Burner 11
361 Shuttle/Centaur  NEP Direct 1982 580
34287 Shuttle/Centaur  Monopropellant Satum# 1982  7.23
SEP
k23 Shuttle/Centaur ~ NEP Direct 1982 116
NEP
342/51 Shuttle/Centaur  Monopropellant Saturn, 1982 1.6
SEP Uranus#
NEP = Nuclear Electric Propulsion SEP = Solar Electric Propulsion

1. Table shows proposed missions for future solar system exploration. Note possible
Ta:obl:f nuclear electric and solar electric propulsion in 1982,
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problem as a target tor taking pictures.
It is generally neither uniformly darker
nor lighter than the background.

The problem can be simplified if the
photographing position can be chosen
so that the sun strikes from the side,
making a highlight and a shadow. For
example the surface of the Moon
yields much more optical detail when
viewed from Earth during a period
other than when the Moon is full. The
shadows produced when the sunlight
strikes the surface at an angle bring
out crater detail not seen when light
‘normal’ to the surface illuminates the
scene. On this basis a program for rock
recognition has been written and
tested. It requires about 200 words of
computer memory.

These examples broadly define the
function of an adaptive system. In
effect the goal is for ‘‘thinking”
machines to perform the many tasks
hitherto achievable only by carrying
the best computer-man. '

It is accepted that landing man on
any extra-terrestial body is the best
way of obtaining optimum acquisition
of data. However, the extended
periods of time involved on such
journeys, the necessity of carrying life
support systems and the capability of
ensuring safe return after such an
excursion, require pre-research and
proving exercises that are financially
prohibitive and wastefu! of time.

The “robot’’ as a primary explorer is
a more generally satisfactory
alternative.

Table 1 details twenty proposed
space missions, commencing in 1979
and culminating in 1988. Listed are
possible destinations, payloads, launch
systems and propellant methods. Also
suitable launch dates and trip
durations.

The launching dates are particularly
important as missions will also be used
for observing comets passing close to
our solar system (in the eighties).
Correct timing would place vehicles at
optimal observational positions at time
of “fly-by’ of the comets. Similarly
the planetary exploration probes have
launch “‘time windows’’ which allow
for the shortest trajectory or for the
"‘assist’’ of the gravitational pull of
some other celestial body to deflect
the spacecraft in the direction of its
final goal.

It is also interesting to note that new
propulsion systems including Nuclear
Electric Propulsion (NEP) and Solar
Electric  Propulsion (SEP) are
suggested.

MARS MISSION — AOVANCED
LANDER — ROVER CONCEPTS
Three concepts for the Mars missions
are envisaged: an advanced lander,
advanced lander with small rover,
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advanced lander with medium rover.
Each has a different impact on the
Viking ‘75 lander design and different
degrees of adaptability, versatility and
sophistication. Engineering aspects of
each concept were evaluated in
sufficient detail to indicate their
required adaptive functions and to
work out suitable systems that would
be reasonable extrapolations of the
Viking ‘75 system.

Figure 1 shows a proposed model for
the advanced lander concept.

Not shown on the drawing are a wet
chemistry experiment that can detect
optically active amino acids, and a life
detection system that monitors the gas Swa“n,\‘pléng Scoop
over a soil sample for changes in ackhoe
composition that indicate metabolism,

The added rover (tethered) will be
carried in available space as shown. A

- X-Ray Fluorescence Spectrometer
(Hazard Sensor/Soil Anatyzer)

Cable Management System

Sample Storage/Analysis
(XRFS) Compartment

wide range of capabilities can be Fig.2. Tethered rover associated with advanced lander.

incorporated into such a rover concept

(Fig. 2 ). It can gather samples within a

100 metre radius of the lander and

receives its commands and its power collected and return interesting
from the lander via an “umbillical’”  samples to the lander for detailed
cable. It can pick up samples, make a analysis.

preliminary analysis with its X-ray A more advanced free-roaming rover
fluorescence  spectrometer, reject  with a range of 1 km is envisaged for
samples that are like ones already following missions. Figure 3 shows

VIKING ORBITER

various suggested configurations and
the accompanying table outlines the
science payload carried.

Stereo imagery would use facsimile
cameras about half the size of those
used on Viking ‘75.

HIGHGAIN

A S-BAND ANTENNA

FACSIMILE
CAMERAS
INVEGRATED
GEOLOGY SAMPLE
MAGNIFIER
UHF ANTENNA DRILL
RADIOISOTOPE
THERMOELECTRIC (1 METRE)
GENERATOR
RADIOISOTOPE
THERMOELECTRIC
2 GENERATOR
B 4
SOiL WATER
L .
N N = o = = . 0
- ° o
L
OCE! u eoe Q)
LANDING GEAR - -
> L J
< TERMINAL
= -~ PROPULSION
0 FUEL TANK
ROVER LOCATION ’
(SMALL ROVER SHOWN) ’
’
M
RETRACTABLE BOO! PLANETARY
LANDING SITE
SELECTION SYSTEM RoLL JET
TERMINAL
SOIL SAMPLER PROPULSION
ENGINE
L)
Fig. 1. Proposed Viking Lander (Artist’s impression — by ETI e
staff artist Toni Modric is based on official drawings and sketches). ° ()
LJ
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ROBOTS IN SPACE

Fig. 3. Configurations proposed for NASA’s advanced free-roaming rover.

“Sieves”” would provide initial
screening of samples for inorganic and
organic content. Samplers would be
half the size of the Viking ‘75 one,
also a rotary-percussive 1m drill
would be carried. Mechanisms for
storing samples and transferring them
to the lander would complete this

payload.

The major reason for the rover is to
be able to manipulate the Martian
surface and go parti way toward
bridging the gap between a passive
observer and a geologist on the scene
with hands, feet and hammer.

ADAPTIVE REACTIONS — THEIR
PRIMARY GOALS

The purpose of this study has not
been to put scientific judgment into a
computer. Rather, it is to give the
scientists a tcol that enables them to
automate some simple decisions so
that they can be made on the lander or
rover and carried out promptly enough
to do some good. The fundamental
philosophy is then to put the adaptive
system under as direct control as
possible of the scientific teams in
order to make modifications quickly
and easily.

A further principie to be followed on
any mission of long enough duration is
to start with a minimum of autonomy
and increase it as confidence is gained.
The typical actions after a successful
landing would be to initially exercise
the systems to verify their conditions.
The rover would be deployed and
traction measured on the Martian soil.
At this stage few decisions would be
made on Mars.

As confidence increases, more
decisions would be made by the
on-board controller. Thus fixed action
schedules and measurements would be
reduced and more flexible ones, based
on priorities, phased-in.

These priorities would be determined
in part by “on-site” detections of
transients and other  unusual
phenomena which would replace less
valuable activities.

Finally when the region close to the
lander will have been thoroughly
explored, the rover can be sent on long
excursions, even out of
communications range, since the
chance of finding something new will
be worth the risk of losing the rover.

This by no means indicates that it is
proposed to turn the lander and rover
loose with a large bag of untried tricks,
but rather to ease into adaptability
and to tailor the criteria, thresholds,
and logic according to experience
gained and the actual conditions at the
planet surface.

By applying the adaptive system in
such a manner and exploiting the

flexibility great advances in
adaptability can be made in a singe
mission, which, if it had been

attempted to forsee how the system
would react, would have resulted in a
long series of missions for the same
progress.

= =

CR-700

(oo

YAMAHA

CA 1000

a fi»},-‘

& ¢ He gqq,
i X t

DON'T LOOK AT THIS AMP THE TRUE PROFESSIONAL

Most people would buy it
on looks alone.

LISTEN

On comparison to other
brands in its price range.

IT WINS.
Then take its sexy styling

as
A BONUS.

GLEN-DOR

43 THE CORSO, MANLY

Ph. 977-2709 — 977-2415

ELECTRONICS TODAY INTERNATIONAL —AUGUST 1974

CLASS “A”
or

CLASS “B”
at
the flick of a switch

29



Introducing

The AKAI Complete
Protection Plan:’

1. 12 Months Warranty on all equipment.
2. 12 Months Free Insurance.
3. Life-time Guarantee on
all GX recording heads.

AKAI are the first to introduce a Only AKAI could possibly afford to AKALI superb hi fidelity equipment
totally comprehensive, uniform and  take such a step. — available at all dealers.
foolproof protection plan for the hi-fi ~ Long regarded as the makers of the

purchaser. world’s most sophisticated hi-fi St .

The benefits of the AKAI Complete  equipment, andpwith advanced Distributed by AKAI Australia Pty.
Protection Plan are: firstlv,a 12 technical exclusives such as GX heads Ltd. Sydney 61 9881, .Melbournc
months warranty on all AKAI with a lifetime guarantee, self- 81 .0574’ Perth, Adelaxd; 741162,
cquipment covering both parts and lubricating motors capable of 10,000 Brisbane 44 0171, Darwin 81 3801,
labour. Secondlv, free 12 months hours operation without oiling, stereo Launceston 31 5815.

insurance cover. Thirdlv, a lifetime cassette decks with built-in amplifiers,

guarantee on all AKAI GX recording  and Automatic Distortion Reduction

heads. Systems, AKAI now introduce yet
another exclusive: The Complete

The Complete Protection Plan covers
all AKAI cassette recorders and decks, Protection Plan. The very real sound experience
tape recorders and decks, amplifiers,
turntables and speakers purchased in
Australia. (Note: the C.P.P. only
covers equipment imported by AKAI
Australia Pty. Ltd. We ask you to :
insist that vour dealer providethe %,
C.P.P. card with any AKAI
cquipment you wish to purchase).

* Ensure that
this card is with
the equipment
you purchase

Available duty free to bona fide international travellers from Duty Free Travellers
Supplies Pty. Ltd., 400 Kent St., Sydnev. Phone 290 1644, _

30 ELECTRONICS TODAY INTERNATIONAL —AUGUST 1974



NEC SOLID TANTALUM CAPACITORS

r-—uy

Lot 8 o

- Y A ~>ﬁ_‘_{". WSS
o~ & 20

o . ,.'.\ ST |

ELECTRONICS TODAY INTERNATIONAL —AUGUST 1974




Sonab’s new loudspeakers are exactly like your h# andscund to the left-has eaker.

a matched pair in reverse, one right and one left. I's are usually
The reason being this: ‘no difference
From the very beginning when recording stereg Bid:

sound is divided into two channels: right-hand s her with the
and left-hand sound. =2 ‘ tkers in matched

Both these sounds are kept apart the wholes
through, by means of the manufacture of the :~.; C
by the pickup and by the amplifier. ﬁ
The right-hand sound goes to the right-hand sp

of course.

ery hard. And now
ve have a new Sonab
optimal stereo repro-
g area.




pairs, to remai
are curious abg
There are 26 di
be used to desc
speakers. -
And there are ab
which you can u
Do just that. Go to

Name:
Address: - - R S ——
2 Post Code: N _ ~

- Sonab of Sweden Pty. Ltd., |14 Walker St..
E North Sydney, 2060. Phone 929-4288/4554

VS —



‘,,\'dnuaily indestructible’, Empire
0 d? loudspeaker can be located virtuaily
ve units are claimed to be wind, rain and

ELECTRONICS TODAY INTERNATIONAL —AUGUST 1974




Editorial Director, Collyn Rivers surveys the scene

UNLESS something really dramatic
happens between now and December
31, nineteen-seventy-four will be the
year of the cassette player.

For this year, for the first time ever,
we are able to say that we have
reviewed a cassette machine that can
compete on open terms with openeel
machines and the gramophone record
format.

The machine, the Nakamichi 1000,
costs the earth! But so do the
openseel machines that it trounces.

On a more down to earth level,
machines such as the TEAC A-450, the
Harmon Kardon HK 1000 and the
Pioneer CT 5151 to name just three of
several, have performance so close to
better quality gramophone records as
to be virtually indistinguishable.

Until very recently it seemed
improbable that the cassette players
and cassettes would make really deep
inroads into the gramophone record

market — let alone ever replace it.
Now we are not so sure,
Cassette tapes have improved

enormously; when used with a suitable
recorder, virtually all premium tapes
can now handie the complete audio
spectrum. Many have a response
extending beyond it.

The widespread adoption of the
Dolby Noise Reduction system has
ensured that tape hiss can be reduced
to a level where it is about the same as
from an average to good quality
gramophone record.

Pretecorded cassettes are also
improving in quality. Most are still
churned out on cheap low
performance  tape, but  several
recording companies, in particular
DGM, are now producing pre-recorded
cassettes on good quality material
using Dolby processing.

There is still a marketing battle
between proponents of ferric oxide
tapes and chromium dioxide tapes.

The use of these two types of
compounds would not matter
particularly were it not that cassette
recorders must have control circuitry
to optimize the bias and equalization
characteristics for each type of tape.

But the tape industry is about to
release a new generation of
high-energy tape formulations that
combine the two hithertoo competing
materials.

Pioneered initially by Sony, the
ferri-chrome combinations optimize
performance by taking advantage of
ferric oxide’s particular advantages for
‘lows’ — and of chromium oxide’s
advantages for the ‘highs’.

The 3M company, who until very
recently were strong advocates of

ferric-based tapes, have now signed an
agreement with DuPont to
manufacture a ferri-chrome tape
cassette (which 3M launched at the US
Consumer Electronics Show.

Japan’s Fuji Film Company — in
cooperation with the Japanese
National Broadcasting Co — has
developed a single layer ferri-chrome
tape which it will offer to other
manufacturers. Maxell are also
developing a ferri-chrome tape.

Other tape manufacturers including
BASF, TDK, Ampex and Capito! are
known to be preparing to release new
products shortly.

Although it is far from certain that
all tape manufacturers will settle for
the new combined formulation, there
are indications that chromium dioxide
may be on its way out.

In a recent press statement, George
Johnson, President of  Audio
Magnetics, said ‘the recent
development in the field of
ferri-chrome is a return to the ferrite
fold on the part of certain
manufacturers who have realized that
chromium technology has reached a
plateau.”

Despite their involvement in the
chrome field, Ampex agree with Audio
Magnetics. Ampex National Sales
Manager Shad Helmstetter is quoted as
saying, ‘‘Chrome is not where the
high-end customer is going to be — not
where he is now for that matter”.

Inside the
Nakamichi 1000
cassette recorder.
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A contrary view is expressed by
BASF. A company spokesman (in
America) said that in BASF's opinion,
chromium dioxide is the ultimate in
recording — it is the high end of the
market. Significantly though, BASF is
currently putting a lot of effort into
promoting its new SK low noise, high
output ferrite cassettes and recently
released a new high energy ferrite tape.

Statistics are not readily available for
estimating the sales of tape cassettes in
Australia, however in Europe, the tape
industry’s association quote European
pre-recorded tape sales at 9.8 million
cassettes (and 5.7 million cartridges)
worth approximately A$50 million.
The total of 17.5 million units is
nearly twice the previous year’s.

There is a strong swing away from
the cartridge format and it is our
opinion that cartridges will eventually
be used only for automobile systems.
Even there, cassette players are making
big inroads into the market.

A possible rival to the cassette
machine is a new system called Mavica
which has just been released by the
Sony Corporation.

Intended at present for video replay,
the system is based on a flat chromium
oxide card 160mm by 220mm. This
provides 10 minutes playback in
colour, plus stereo sound.

The blank cards cost only a few cents
each (in volume) and recording is
virtually a mass-duplicating process
similar in many ways to printing —
except that the programme material is
transferred thermally.

It is not yet clear whether Sony
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intend to market an audio-only version
of the Mavica system. From initial
reports it seems ideally suited for hi-fi
sound reproduction — especially as the
method of replicating recordings is so
cheap and simple.

RECORD QUALITY

Nineteen-seventy-four seems also to
be shaping up as the year when record
quality hit an all-time low.

One pressing | heard recently could
only have been made by a Serbian
fishmongers’ co-op during a low point
in a five year plan.

Or by a manufacturer so cynical
about quality control that the mind
boggles. (Two further pressings of the
same recording were just as bad).

Our June editorial, criticizing record
quality, brought squeals of rage and
anguish from a number of local record
manufacturers.

Several told us that their quality was
better than ever. Others said that they
had received no customer complaints.

Overseas manufacturers are rather

more  realistic, accepting  that
present-day quality /s bad.

One major British record
manufacturer has admitted this

publically — stating ominously that
quality could even become worse.

Oddly, we had a letter from the

Australian subsidiary of that company
claiming that there was no quality
problem at all!

The cause of the decreasing quality

seems to be the world shortage of
vinyl. This has resulted in record
manufacturers relaxing their quality
control in order to obtain more
saleable records per batch of raw
material.

A further cause is that several
manufacturers are now recycling their
rejects, At  first this seems

commendable. It becomes less so when
one realizes that they recycle the
whole record. Paper labels, glue and
all! Great for the signal/noise ratio!

The infuriating thing is that there
does not seem to be any positive
correlation between quality and price.
As one of our readers pointed out last
month, one often finds that the $1.99
specials are far superior to the full
price efforts.

One company (Phase Linear) has a
partial solution to the poor
signal/noise ratio problem,

Phase Linear have developed an
absolutely fascinating pre-amplifier
with an auto-correlator built in. This
device has sophisticated circuitry that
can tell the difference between noise
{which is of a basically random nature)
and programme material (which has a
recognisable pattern — or harmonic
structure).

The rotating baffle under the bass driver in Leslie’s Plus 2 enclosure causes sound to
‘sweep’ the room, thus eliminating standing waves.
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Space-age speaker, seen st a recent London
hi-fi exhibition. (manufacturer is A.P. Selmin
Ltd).

Having determined which bits of the
total signal are programme and which
are noise, the auto-correlator
automatically filters out the noise.

We have heard the device in
operation. With most programme
material it is extra-ordinarily effective,
Even a dreadfully noisy record was
‘magically’ quietened.

There are some probably insoluble
problems with this technique — it
cannot for instance cope with
synthesized white noise — which is
random by definition. Nor can it cope
very successfully with hand clapping —
although that might be a blessing in
disguise!

Auto-correlation is not a new
technique. It has in fact been used for
years —  especially in space
communications where it successfully
extracts minute signals which are often
below the fevel of noise.

Although not new it is still an
expensive technique and it is unlikely
that it will be widely adopted unless
one of our enterprising IC
manufacturers produces a chip with
the auto-correlator function included.

FOUR-CHANNEL FOUL-UP

The fourchannel scene remains
much as it was this time last year. We
seem no closer to one agreed system,
and even the matrix protagonists have
yet to agree on one universal matrix
format.

It's bad news, and the public have
every reason to treat the sorry scene
with caution.

One possible solution is a new format
developed jointly by Nippon Columbia
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and Dr. Duane Coopa of the University
of lllinois.

Nippon  Columbia’s President,
Takami Shobochi, told us that the
system is completely universal — not
only can it handle both discrete and
matrix recordings without the need for
switching — but it is completely
compatible in both stereo and mono
modes as well.

Currently, UD4 is just an
engineering concept. Prototype units
are currently being demonstrated to
interested manufacturers but no
commercial units are yet on sale.
Nevertheless, according to Nippon
Columbia‘’s Record Division at least,
there is a strong possibility that the
system will be on sale by the end of
this year.

Eisewhere in this issue our review of
the Sennheiser Dummy  Head
recording system describes how a
two-channel recording played back
through perfectly ordinary
two-channel headphones can provide
almost total spatial location.

The effect is quite uncanny — if it
could ever be adapted so that speakers
could be used instead of headphones
one could probably forget the whole
existing four-channel scene.

In Britain, two academics and a
leading loudspeaker manufacturer are
developing their new concept of
surround sound — which they have
called Ambisonics. The technique has
been described extensively in recent
issues of ETI.

So far practical demonstrations have

been disappointing, mainly it s
claimed, because the venues chosen
have been unsuitable for the new
system,

As patent applications are still
pending, not a great deal of technical
information has been released, but it is
significant that several major US and
Japanese companies are now said to be
investigating the whole ambisonic
technigue.

On the four-channel broadcasting
scene, it now seems virtually certain
that the US Federal Communications
Commission will sooner or later lay
down a standard for discrete
four-channel FM broadcasting.

Certainly, GE, Zenith, RCA, Nippon
Columbia, and Lou Dorrin all have
discrete systems under evaluation by
the (US) National Quadrasonic
Evaluation Committee.

Matrixed four-channel recordings are
broadcast by a number of stations
around the USA, but station
managements are naturally reluctant
to spend a great deal of money on
equipment that will soon Dbe
technically obsolete.

There are now strong indications that
the previous objection to broadcasting
discrete four-channel, i.e. that of the
great bandwidth required — has been
overcome. It is probable that the US
will end up using one of the five
currently competing discrete systems,
and techniquas will be devised for
processing matrix material so that it
can be transmitted via the discrete
broadcasting link.

Expect to see en increasing amphasis on clean, compact styling. This al[-whi te ,b{ack stereo
systam by Miida combines good looks with good sound. The clean, clessic white lines of the
cabinatry complement any modern room decor. The recewver includes AM/FM stereo end e

built-in 8-track tape player.
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As yet we do not know which (if
any) four-channel format is being
discussed for our own FM system. If
and when Australia has four-channel
broadcasting (and your editor can
think of many more things that are of
greater urgency) then we believe that
the discrete system should be used.
Our reason for this is simply that a
discrete broadcasting link can handle
both discrete and suitably processed
matrixed material without degrading
separation, A matrix-type link can
only handle discrete material by
reducing that material’s channel
separation to matrix proportions.

Just as we were closing for press, our
European correspondent sent us
details of a revolutionary new cassette
system from BASF.

Designated ‘Unisette’, the new
cassette is totally different from the
standard Philips’ designed unit. It uses
%" tape of recording studio quality
and has been designed for use at
1.7/8"/sec, 3.3/4'"/sec, or 7.1/2" [sec.

BASF are saying very little about the
new cassette — except that it will
negotiate licencing arrangements in a
similar fashion to those laid down by
Philips.

However ‘informed sources’ tell us
that the cassette is quite large (about
the size of a paperback book), has no
moving parts — in the sense that it
relies upon the hardware for all
transports, and can compete in every
way with open-reel tapes of any
quality.

WATTS RMS NOW OFFICIAL

Like the contenders in the GREAT
AMERICAN HORSEPOWER RACE,
usS and Japanese  amplifier
manufacturers have now largely ceased
their practice of seemingly multiplying
their product’s power output by the
last two digits of their telephone
number.

Soon, in the USA at Ileast,
manufacturers will have no choice
anyway because the US Federal Trade
Commission has now set strict new
rules for audio power claims.

Legislation, effective November 4
this year, specifies that amplifier
power output must be quoted as
continuous power capability — to be
expressed in that technically dubious
but colloquially accepted unit, the
‘watt rms’.

Other specifications, such as peak
power or music power may still be
used, but must be based on recognised
industry standards — and must be
subservient to the main power output
disclosure.

There is of course a strong argument
for disclosing both figures — for in
assessing amplifier performance it is
necessary to know the amplifier’s
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With the advent of Australian FM broad-
casting now only months away, what
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Rotel range of tuner-amplifiers herewith
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ite records, at a price that is true value
for money. Check the features and
specifications—then hear Rotel at any
of the addresses below!

TAS. Audio Services, 44 Wilson St, Burnie 7320

Telephone: 312390

NN

VIC. Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121

Telephone: 423762
Albert TV & Hi-Fi, 282 Hay St, Perth 6000
Telephone: 21 5004

W.A.

A.C.T.
Telephone: 82 1388

Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1974



HI-FI-1974

ability to handle peak transients as
well as continuous high levels.

BIG MUTHERS

The trend to ever more powerful
amplifiers continues, and now there
are at least ten domestic models
available with outputs of 20 watts and
more. There is even one monster that
puts out 2 kW!

Whilst power such as this is not
needed for driving low-priced speakers
— in fact such speakers could not
withstand the electrical onslaught for
more than a second or two — there is a
growing trend toward large speakers of
very low efficiency.

Transmission-ine enclosures are a
typical example. Speakers such as
these really do need a lot of power if
they are to operate satisfactorily,

It is also our opinion, having listened
to a very large number of
amplifier/speaker combinations, that
virtually a// speakers sound cleaner and
firmer when driven by amplifiers of
thirty five or fifty watts rating than by
the more generally used twenty five
watt units.

We stress that there is not a great
deal of difference in maximum sound
output. In fact as the ear has a vaguely
logarithmic response to sound pressure
levels it would be necessary to go from
twenty five to two hundred and fifty
watts even to double the subjective
sound levels. The difference is rather
one of quality — and it is a big
difference.

UNIT AUDIO

One of the fundamental tenets of
marketing is that the thing that you
are trying to sell must be easy to buy.

Hi-fi generally isn't. In fact until
recently, a novice getting into hi-fi for
the first time was often so confused by
the multiplicity of non and
semi-understood choices that he would
as often as not give it away and buy
some musical furniture from a
chainstore.

The Pioneer Corporation are largely
responsible for changing this situation.

Realizing that they must make their
products easy for novices to buy, they
introduced their Prelude 500 system: a
package deal of turntable, amplifier
and speakers. Low priced, easy to buy
and easy to instal, it opened up the
market for literally thousands of
people.

Other manufacturers have of course
~ been producing such package deals for
years — the difference between their
and Pioneer’'s approach was that of
marketing. Pioneer did it on a large
scale. And it worked.

Two hundred and fifty watts continuous power per channell Big amplifiers like this
Marantz modal 250 really are needed to drive many of today’s power-hungry loudspeaker
systems,

Now there are dozens of such
systems. It is a good healthy trend
because it is the only way that hi-fi
will be sold to the mass market.

WHAT OF THE FUTURE?

Apart from the recent development
of truly hi-fi quality cassette recorders,
and a few loudspeakers, hi-fi
development still consists largely of
refining and polishing what went
before.

With rare exceptions, speaker drive
units are still made very much as they
were forty years ago. Cone materials
and magnets have been improved and
performance is substantially better
than was obtainable from the early
unitt — but improvements in
loudspeaker performance owe more to
developments in enclosure design than
drive unit design.

Small modern loudspeakers are
dramatically better than they were
fifteen years ago, but size apart, Paul
Klipsch's horn-loaded speakers,
designed in the late nineteen-forties,
{and largely unchanged ever since)
have still to be seriously
out-performed.

Much the same is true of electrostatic
speakers. 1t is now nearly twenty years
since P.J. Walker’'s dramatic demon-
stration of the full-range Quad ESL
at London’s Waldorf Hotel.

Yet here again few other speakers
can equal the Quad’s performance
even today. Let alone surpass it.

in fact many authorities believe that
the Quad electrostatic speaker is still
the top unit — at all but high sound
levels, which are not any electrostatic’s
best point.

Amplifier design has improved to the
point where a good example closely
approaches the ideal of a piece of
straight wire having adjustable gain.

In some areas, particularly that of
distortion, several amplifiers have been

‘over-developed’ — to the point where
buyers are paying for ‘improvements’
that could only be detected by
physical measurements.
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Not all the improvements have
filtered through to the cheaper
lowpowered models — but even there,
amplifiers are probably the strongest
link in the hi-fi chain.

Turntables and cartridges too have
improved and performance of the top
models has now reached the stage
where their limitation is the quality of
the programme material.

We expect to see progressive
refinements of programme material
and of loudspeakers for some years to
come. Eventually though we believe
that there will be a complete change in
the technology employed.

The change, we believe, will be to a
totally digital technology.

Such a technology would have been
unthinkable even three years ago —
because of the enormous complexity
and sheer quantity of operating
elements. Literally thousands of
transistors would be required.

But solid-state technology has now
advanced to the point where
thousands of transistors and associated
components can be formed on a single
chip — making feasible many
applications that were hithertoo
totally impossible.

The adoption of digital technology
would  virtually eliminate any
problems of noise — either from
programme material or generated
within the reproducing equipment.

It would open the way to a totally
new concept in loudspeaker design.
These would become a bank of
innumerable tiny transducers — driven
in various ways and combinations —
but capable of reproducing original
sounds in a way that can never be even
approached by present-day speaker
systems.

Sounds way out?

Maybe it is, but in the past few
weeks we have discussed this possibie
trend with four of the world’s leading
audio equipment engineers — all were

actively investigating similar
approaches. @
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MEASUREMENTXECOMPUTATION:

The

—

Why do we call the HP46 ‘the spoiler'? Can
the HP46 really make intricate and exten-
sive computations ‘too easy'? Here are
three reasons behind our advertising
headline:

1. Log or Trig tables unnecessary!

The HP46 has them pre-programmed so
that finding yx,sine, cosine or tangent, or
their inverses, is as easy as pressing a key.
2. Note book and pencil unnecessary!
Step-by-step sequence of operations is
transferred to a printout for permanent
record with an extended set of alpha-
numeric symbols that speak a mathemati-
cal scientific language.

3. Instant answers at your fingertips!

The HP46 performs 48 computational
functions and operations, beyond the
basic four (+—X--), that reduce sophisti-
cated, complex computations to a series

tlesk-top scientific —
calculator makes it too
easy for you.

WORKING FOR YOU—YOUR WAY

of quick key strokes, producing answers
as well as entries in split seconds on
printed tape.

These are just three basic reasons to
justify our advertising headline. There are
many more. Still sceptical? Still think it's
an advertising gimmick? We dare you to
challenge us personally:

Please mail coupon to address below for further
information or demonstration without obligation on
‘the spoiler’ —HP's model 46 scientific calculator.

3 Piease send further information only
[ Please ring to arrange appointment for interview

Name
Address
P/Code
Publication name
Telephone no.

HEWLETT ﬂ' PACKARD

Sales and service from 172 offices in 65 countries.

90439/30265 j
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Sole Australian distributors

INTERNATIONAL DYNAMICS

(AGENCIES) PTY. LTD,,
P.O. Box 205, Cheltenham, Vic. 3192.

INTERD

Have you had the

LUXexperience?

Ultimate fidelity.

The world’s longest-established manu- this is ultimate fidelity.

facturer of amplifiers (1921), Lux first The logical layout of the controls gives you
make the unit to their own standards of an immediate affinity with the unit, and
quality, then put the price on it. Lux there’'s a Lux model with just the power
amplifiers make apparent the mystery and handling and performance to suit you.

softness of every instrument—

SQ 202
“Stereo Buyers Guide'’ said: ‘‘We
feel it's the best all round unit in
its power class, without taking
price into consideration. Power
output was 45% higher than
claimed, at a mighty 102 watts
RMS per channel. It would be
difficult to avoid talking in super-
latives so far as performance
figures go on the Lux SQ 202."”
Frequency response:

10-60 000Hz-1dB. Harmonic
distortion .05%. S/n ratio 90dB.

""Hi Fi For Pleasure” March '73 said:
“Unhesitatingly met and frequently ex-
ceeded its exhaustive specifications in all
parameters. Suitable for installations of
the highest quality, it can provide ample
power for all domestic applications; in-
cluding the larger, low efficiency trans-
mission line speakers. At 8 ohms, both
channels, 61 + 61 watts are available.
Singly driven, power rose to 80 watts. At
rated output (50 + 50 watts) total har-
monic distortion was 0.02% at 1kHz.
Power bandwidth is 5Hz to 50kHz.” Also
available: SQ 505X, 30 4 30 watts per
channel at 8 ohms. Frequency response:
10-50 000Hz, distortion 0.04%.

Available from N.S.W. M & G Hoskins Pty, Ltd., 37 Castle St., Blakehurst 2221  TAS Audio Services, 44 Wilson St., Burnie 7320

Telephone: 546 1464 Telephone: 312390
Q'LLD Stereo Supplies, 95 Turbot St., Brisbane 4000 VIC Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121
Telephone: 213623 Telephone: 423762
8.A. Challenge Hi-Fi Stereo, 96 Pirie St. Adelaide 5000 W.A, Albert TV & Hi-Fi, 282 Hay St., Perth 6000
Telephone: 223 3599 Telephone: 215004 KSV 581
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Recommended retail price $628

THE ESS amt 1 is the first new
speaker system to be released for
many vyears. it has evoked more
controversy than any speaker since the
Bose 901, which, whilst not being

42

Hell

speaker, was
revolutionary as a

revolutionary as a
nonetheless
concept.
Unlike the Bose, the amt 1 uses an
entirely new type of
mid-range/tweeter  drive  element,
totally different from any other
speaker before. This driver is the
brainchild of Dr. Oskar Heil {(who
invented the field effect transistor). It

Fundamentally new loudspeaker
system has outstanding performance

air-molion
fransformer
loudspeaker

sy/siem

is called the ’‘Heil Air Motion
Transformer”’.

The diaphragm of the Heil driver is a
0.5mm thick polyethylene membrane
covered on both sides by a parallel grid
of electrically conductive strips. This
element or membrane is folded back
and forth to form pleats and is then
located in a plastic frame

approximately 120mm x 50mm. The
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DIAPHRAGM

complete element is then inserted
between two large magnetic pole
pieces so that it lies within the linear
flux region of the 3 kg. ceramic
magnet.

When an electrical audio signal flows
through the conducting strips, they
move so that the spacing between the
individual folds of the diaghragm vary.

Alternate pairs of pleats move closer
together causing an inhalation and
expiration of air on opposite sides of
the diaphragm.

During the reverse haif-cycle of the
electrical input waveform, the pleats
move in the opposite direction thus
generating the second half-cycle of the
audio waveform.

As Fig 1 shows, only a very small
motion of the conducting strips and
the plastic elements is required to
produce a substantial air motion and it
is because of this that Dr. Heil has
called the drive unit an “Air Motion
Transformer®.

The major attributes of this system
are reasonable efficiency, effective
element cooling because of the large
surface area and intimate contact with
air which is inhaled and expelled
repeatedly by the motion of the
element, and a reasonably low mass
for the element itself (which obviates
some of the problems of inertia
characteristic  of conventional
acoustical driving elements).

The current Heil driver covers the
frequency range from 600 Hz to well
beyond the upper limits of audibility
(20 kHz plus).

This wide range enabled ESS to
produce a loudspeaker utilizing a
single Heil unit for the entire
midrange and treble registers — and a
conventional fow frequency driver
operating in the linear piston range,
where its performance can be
optimised.

The ESS amt 1 stands 787 mm high
with a base dimension of 367 mm
tapering to 330 mm at the top. More
than half of the ‘enclosure’ is a
lightweight framg with a black cloth
covering which conceals both the Heil
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L N 4 l
>
+ +v e
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Left: The Heil driver unit as seen from above.
Above: Electrical audio signals cause the accordian-like pleats to
open or close (depending on the polarity of the signal).
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Heil air-molion
fransformer
loudspeaker system

driver and the 250 mm low frequency
driver,

The concept which resuited in the
unit’s appearance was essentially a
pragmatic one, for the Heil driver,
which is mounted on the top, has
essentially 3600 of horizontal
dispersion at low frequencies in the
horizontal plane, and a reasonable
degree of horizontal dispersion at
higher frequencies. The vertical
dispersion of the Heil driver is not as
good as is its lateral dispersion and this
limitation has been seized upon by the
system’s many antagonists as a severe
limitation. Whilst the criticism s
plausible and reasonably accurate, the
restricted vertical dispersion is not that
serious — and the argument has a ‘sour
grapes’ taste to it!

The low frequency driver s

cunningly mounted in the top of the
enclosure immediately below the Heil

driver. It is a conventional cone
loudspeaker  with special  edge
treatment, mounted in a vented

enclosure with the actual venting port
located in the very base of the unit.
The cloth cover cleverly hides this
speaker and provides an overall
attractive and distinguished air for
what may well have otherwise been a
nasty looking piece of furniture. (With
the covers removed, the enclosures
have an uncanny likeness to Dr Who's
Daleks.) :
HOW THEY SOUNDED

Our first experience with the ESS
amt 1’s was some six months ago when
we were invited to hear one of the first
pairs available, installed in a private
home in conditions which were almost
ideal. The listening room was well
shaped with adequate diffusion and
absorption. The speakers were raised
on two small stands approximately
200 mm high, and the seating was
positioned so that listeners were at the
optimum height for the Heil drivers.

The results were, to say the least,
superlative but we were unable to do
run A-B tests with other speakers
which, is the only way to discriminate
between superlative recorded material
and the attributes of the speaker
system itself.

We had to wait another month
before we were able to get our hands
on a set of these speakers and conduct
our own subjective evaluations and the

equally important laboratory
measurements.
Our first series of tests were

subjective A-B comparisons with a
series of monitoring loudspeakers

which we retain for just this purpose.
These speakers, have in their own
right, excellent attributes in terms of

above-average frequency response
extending right down to the lowest
frequencies, excellent power handling
capacity, low distortion, and most
important, known colouration.

The most outstanding thing we
noticed as we proceeded with our
subjective evaluation was the amt 1’s
very low colouration and .the fidelity
and clarity that they provided on
recorded material with high level
transients. This intrigued us, for whilst
other (US) reviewers had commented
on the clarity of the speakers, only
one had commented on their transient
performance.

In order to evaluate this aspect of
their performance, Electronics Today’s

development laboratory designed and
built a special tone burst generator.
Unlike  commercial tone  burst
generators, this one is capable of being
adjusted to have the onset of the tone
burst commence at zero crossover
rather than somewhere in the middle
of a half cycle. In addition, the
number of cycles within the tone burst
and the pulse repetition frequency
(PRF) are directly controllable to
provide an extremely flexible and
reproducible test signal.

Using this system, together with a

special 12.7 mm microphone (Bruel &
Kjaer type 4134S), and a pre-amplifier
feeding directly to the input of an
oscilloscope, we ran a series of tone
burst tests on the amt 1 under
anechoic conditions. The driving signal
was horrendous. We drove the amt 1



from a 700 watt Phase Linear
amplifier so as to produce average
steady state levels of up to 96dB at 1
metre on axis with duty cycles up to
1:8 and input frequencies lying in the
range 1 kHz to 16 kHz.

No other speakers to which are
applied this signal could cope without
producing the most distorted
wave-form imaginable, whilst much to
our surprise the amt 1 produced a
fairly faithful rendition under even the
worst of the signals that we couid
generate, — in excess of 400 watts
peak into the loudspeaker.

Our next series of tests were more
conventional, being a standard free
field frequency response measurement
on axis and at various angles to the
main axis. These highlighted the
remarkably smooth frequency
response and confirmed the validity of
most of the claims made by the
manufacturers concerning the flat
frequency response.

It was interesting to note that the
low frequency roll-off was not as good
as we would have desired and bore out
our initial observation that the low
frequency end was not as good as the
rest of the system.

The total harmonic distortion was
measured at constant input level at
two metres on axis. The distortion
levels are comparable to other high
quality speakers, varying from 0.6% at
1 kHz to 2% at 100 Hz.

We next measured the
electro-acoustic efficiency of the
speaker, and whilst the efficiency is
relatively good at 0.8%, it is certainly
not the 3% that an overseas reviewer
would have us believe. This in itself is
of no great consequence for with
amplifiers of 35 watts to 700 watts
readily available, electro-acoustic
efficiency has long ceased to be the
primary parameter to consider when
purchasing a loudspeaker.

The impedance curve is particularly
flat, it does not exceed a 2:1 ratio in
the main range of interest. The
excursions do exceed those claimed in
the manufacturer’s literature, but the
high frequency rise in the range 10
kHz to 20 kHz is smooth and quite
acceptable — substantially better than
that provided by a number of
electrostatic speakers which we have
measured and evaluated during the
past year.

The last and most important
parameter which we examined was the
polar plot of the Heil unit in the
vertical plane,

It is here and here alone that we
believe antagonists of this speaker
system can find any real substance and
grounds for their criticisms, for our
measurements showed quite clearly
that the vertical dispersion of the Heil
unit is substantially inferior to that
which it offers in the lateral plane.

Nevertheless, in an average listening
room which is medium to live this
problem will not manifest itself unless
the listener is positioned so as to make
the angle between the horizontal plane
of the Hei! driver and himself greater
than 200 or if he positions himself so
that the included angle between
himself and the Heil driver in both the
horizontal and vertical plane is greater
than 200. In this rare condition it is
possible for the  directional
performance of tne system to produce
a condition which results in a
substantial loss of high frequency
performance above approximately 12
kHz.

Before we returned these speakers,
we ran a comprehensive subjective
evaluation to  determine their
performance on the most difficult
passages of recorded material that we
had available. The results were highly
gratifying for here was a speaker

system that in almost every
department with the exception of one,
was able to provide superlative
performance equal or better than any
other system we had ever evaluated.

The lack of colouration was
exceptional, There are a number of
possible reasons for this. Most
significant is undoubtedly that put
forward by several delegates at the
April 1974 Meeting of Technical
Committee 29 of the International
Electro-Technical Commission in
Moscow). Their theory which is
starting to gain widespread acceptance
is that the flatter the phase response of
a speaker system in the range 50 Hz to
10 kHz, the better and more natural
that speaker system will sound.

It is interesting to note that the Heil
speaker has an almost flat phase
response and the cross-over network
used, whilst not of the minimum
phase-error type, is nonetheless a
reasonably good one,

These two factors alone tend to
support our belief that a good
loudspeaker system does not need
multiple drive units and associated
cross-over networks (the Japanese
trend) but rather a small number of
high quality transducers carefully
chosen on the basis of performance,
not appearance.

The amt 1, in our opinion, is an
exceptionally good speaker system. It
comes with a lifetime guarantee to the
original owner (for the Air Motion
Transformer unit} and a five year
warranty for the rest of the system,
Naturally, as with any new device, it
has limitations as well as attributes,
and being the first of what we believe
will be a long line of acoustical drivers,
we have every reason to expect that
future generations of the Heil drivers
will obviate the limitations which
currently raise criticism,

The ‘sir motion transformer’ with
diaphragm removed.

Meanwhile, the amt 1's attributes far
outweigh its limitations, Whilst not
perfection itself, it is such a long way
along that path compared with the
majority of conventional speakers that
we say categorically that it has to be
heard to be believed. ®

MANUFACTURERS COMMENTS

Thank you for the opportunity of
replying to your most comprehensive
and gratifying review.

Taking last things first, that is, your
comments regarding vertical
dispersion. The ESS amt-1 speaker
instruction leaflet describes a simple
adjustment to lift the pattern of
vertical dispersion, should exceptional
circumstances make this change
desirable.

The Heil driver in the amt-1 is most
certainly the forebear of a long line of
exciting applications of the Air Motion
Transformer principle. The inevitable
question arising from the review is
“when will a Heil woofer be available
to match the exceptional performance
of the existing mid-range/treble unit?’’
We can only report that the Heil
woofer is in the final design stage and,
hopefully, the completed system will
be available early in 1975.

The full-range Heil system (the
amt-2) will, of course, be more
expensive than the current systems
which use conventional bass drivers
with the AMT mid-range/tweeter.
Production of lower priced
"combination’’ speakers will therefore
continue, and expand.

Currently, the carefully loaded bass
driver in the amt-1, and the multiple
bass array in the larger amt-3, give
exceptionally clean, tight, “boom-less”
bass. We believe that these two
speakers are at least equal in bass
performance to any other speaker in
their price range, and that at $628 and
$898 a pair, respectively, the overall
performance of both is unmatched.

Paul T. Jones
Managing Director
MEGASOUND PTY. LTD
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A light-hearted glossary by Michael Gerzon and Hugh Ford

THERE HAS been considerable
confusion and misunderstanding as to
what various technical terms used in
connection with quadraphonic sound
actually mean. The following glossary
is an attempt to define the meanings
normally given to various
commonly-used words and phrases in
this field.

AMBIENCE. A sort of muddiness
added to sounds to make them less
clear.

COINCIDENT MICROPHONES. An
arrangement of directional
microphones which are spaced apart
by more than five wavelengths of the
highest audio frequency.
COMPATIBILITY. A property of
quadraphonic systems that ensures
centre-back sounds are not reproduced
in mono and that stereo reproduction
gives either narrow or lopsided images.
CONCERT-HALL RECORDINGS. A
type of recording in which all sounds
appear to be in the middle of an echo
plate.

CONSUMER. The technical term for
an animal wused for Ilaboratory
experiments in quadraphonics.
DISCREET SYSTEM. The same as a
discrete system.

DISCRETE SYSTEM. (1) Any four
channel system that uses four
channels. (2) A system that uses four
mutually related and interdependent
channe's. (3) The opposite of a
discreet system.

FOUR-CHANNEL SOUND. A
recording containing only  one
dimension (a circle) of sound.

4. (1)-A symbol meaning two.

(2) The Japanese word for death.
LOGIC. A method of doing the
impossible in an unsystematic manner.
MATRIX. Any system that achieves
full discreteness by cheating. Also
known as a fourschannel system.
MONO. A system of recording sounds
from all directions, capable of
producing an illusion of spaciousness
and depth.

PHASE MATRIX. A system of
reproduction using four loudspeakers
in  which sound positions are
determined entirely by the amplitudes

of the: sounds from the four
loudspeakers.
QUAD. Any modern sound

reproduction equipment not made by
the Acoustical Manufacturing
Company Ltd.

QUAD POT. A method of not
positioning sounds very well.
QUADRAPHONY, QUADRASONICS,
QUADROPHONY. Any system of
recording originating on eight or 16
tracks, transmitted through two disc
channels, and reproduced through 12
loudspeakers  (including  woofers,
midrange units and tweeters). Note the
curious use of Quadri or Quadru roots.
QUADRAPHONIC HEADPHONES.
Stereo headphones that cost twice as
much.

QUADRAPHONIC SEAT. The only
position in a room from which it is not
domestically practical to listen.
READY FOR QUADRAPHONICS.
Ready for stereo.

SEPARATION. The meaning of this
term depends on the laws of logic,
which vary from moment to moment.
SHIBATA STYLUS. A method of
determining how much dust has
collected at the bottom of your
records’ grooves.

SIDE SOUND POSITIONS. This term
has no meaning.

SQUARE SPEAKER LAYOUT. A
type of speaker layout that does not
fit into domestic listening rooms.
STEREO. An obsolescent term
meaning a hi-fi system in which two
speakers are missing.

SUBCARRIER MODULATION. (1) A
spluttering sound on discs audible to
your wife and children. (2) A method
once proposed to prevent anyone from
taping discs.

SURROUND RECORDINGS. A type
of recording in which all sounds seem
to be in the middle of your head.
TETRAHEDRAL REPRODUCTION.
A system in which one of the
loudspeakers is positioned so as to
endanger the listener’s life.

ULTIMATE IN SOUND

RECORDING. Any system not yet
including any height information.

VARIABLE MATRIX. A method of
recordings discrete,

making matrix
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which uses the fact that you can't tell
that a sound is coming from a given
direction if it is coming from the
opposite direction.

VIDEODISC. A method of obtaining

hexadecaphony on
records.

ALL SOLID STATE. Seized controls
and cross threaded screws included.
CONSTRUCTED WITH MILITARY
GRADE COMPONENTS. Made in
1936.

DESIGNED TO MEET STANDARD
1234. We would like to meet standard
1234 and its half the price of the
competition who succeed.
DISTORTION IS ELIMINATED BY
... You'll be lucky if you can find the
fundamental.

ELECTRONIC OVERLOAD
PROTECTION. 12R smell.
Specification: Copywriter’s
imagination.

h) WILL RECEIVE MORE
STATIONS THAN BRAND X. Image
rejection and selectivity are zero.

LOW DISTORTION AT EVERY
SAGE (SIC) Wireless World P48 (Dec
1937). The dictionary says: distortion,
a twisting or writhing motion. Sage, a
wise man. The mind boggles.

NOTE THE SMOOTH
LOUDSPEAKER RESPONSE
CURVE. They took at least a week
fiddling the pen speed for this one.
SIGNAL-TO-NOISE RATIO OF 156
dB. It only measured 50 dB
unweighted but using a 3 Hz bandpass
filter this figure can sometimes be met.
SOLID STATE CIRCUITRY. High
distortion.

TESTED WITH THE WORLD
FAMOUS BRUEL & KJOER
EQUIPMENT (SIC). A five year old
might make a better job of the spelling
but it looks good.

gramophone

THIS EQUIPMENT USES AN
INTEGRATED CIRCUIT TOO
EXPENSIVE FOR OTHER

MANUFACTURERS TO USE 5
NASA lost a bomb putting them on
the government surplus market at 3c
each.

USING THE LATEST COMPUTER
TECHNIQUES FOR ADVANCED
DESIGN. A mathematical muddle.
WITH vu METERS FOR
ACCURATE LEVEL CONTROL. We
thought we'd put VU on the scale
when we printed our trade mark.

. T -
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TEL SYRTEMS PTY L

NORTH SHORE SUPER SOUND CENTRE

AUSTRALIA'S LARGEST MAIL ORDER SECTION

Ask for our quotation to send equipment anywnere in Australia at our competitive prices,
All new equipment with full manufacturers guarantees that we can back up our;elves.

S Y Em

Want a lead to suit your set to match that accessory? Want any type of plug? Also,
complete stocks of spare parts for National, Nivico, Teac, Jorgen, ESS, Marantz, and
many others. Largest range of equivalent parts to suit those hard-to-get spare parts for

rare models.

AUTEL SYSTEMG PTYLTD® |

639 Pacific Highway, Chatswood Phone 412 4377 PACIFIC _ MIGHWAY

rdon Ave

G
|
Mowbray Rd

P ———




TEL SYSTEMS PTY L

No where in Australia have you the choice to buy everything you want without being
forced to buy the particular brand the shop specializes in and at the best prices.

Come and Compare all the brands to chose what really is the best.

Bl

REASONS FOR BUYING FROM AUTEL

e top quality equipment at competi
metropolitan area @ Full installation
guarantee service and full workshop
experts, so trust us

tive prices o free delivery and connections in Sydney
for complete systems — ask for our quotation e under
acilities ® credit sale and terms arranged @ We are audio
e We have expanded to give better service, to give you a better purchase o




DUMMY HEAD
STEREO

We review Sennheiser’s fascinating new technique

SOUND recording and reproducing has
come a very long way since Edison —
nearly ninety years ago. Yet no matter
how good the microphones, recording
apparatus or playback equipment
there is still something missing.

What is missing is an impression of
the spatial and temporal characteristics
of the original performance.

Four-channel sound was, supposedly,
going to fill this gap. But it hasn’t.

Perhaps it is missing out because the
recording techniques are inadequate —
perhaps because the record
manufacturers are concerned primarily
with gimmicky effects. But whatever
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the reason, four-channel sound has so
far fallen short of earlier expectations.

A NEW TECHNIQUE

Late last year we heard that
researchers: at Berlin’s Heinrich Hertz
Institute had developed a new
recording technique which was capable
of providing full spatial and temporal
information — JUST USING TwO
CHANNELS.

In effect the German researchers had
gone back to nature. They had
imitated all parts of the human head
essential to the listening process. For
instance the shape and softness of the

 The Dummy Head with microphone

assembly in position. Recordings may be
made either by using the Head as shown
here — or by weering the microphones
oneself,

Recommended retail price approx. $167

external part of the ear plays an
important part. So they made a model
of the complete mid-ear and inner-ear,
then installed condenser microphones
where the human eardrum registers
sound pressures.

Subsequent to our learning of this
development, the editor of our
associated journal ‘Audio Trader’
visited the Sennheiser company in
West Germany. There she discovered
that Sennheiser was proposing to make
a commercial version of the dummy
head and triaxial - microphone at a
price low enough to enable the
equipment to be sold on the domestic
market.

At the same time, Sennheiser were
producing a small sample record
demonstrating the effect of this new

equipment.
We described this record in our
March 1974 issue. It is a gem,

demonstrating technical innovation of
an advanced order. We said then that
the effect was quite uncanny and
closer to reality than ahy other
technique which we had previously
observed, (an opinion we have not
changed in any way since).

It was, then, with eager anticipation
that we accepted an offer to evaluate
the Triaxial Microphone and Dummy
Head — which incidentally is not a
quarter as good looking as the one
shown on Sennheiser's promotional
literature. (In fact I'd hate to come
across it accidentally in the dark —
ED!).

The Dummy Head is a replica of an
‘average’ person’s head. It is moulded
from a soft muddy-grey plastic
material and is normally used mounted
on the top of its carrying case —
which, although rectangular, is said to
provide similar acoustic properties to
that of the human torso.

The Triaxial Stereo Microphone
(MKE2002) consists of two miniature
microphone capsules mounted on the
ends of two spiggots and a plastic
yoke. This assembly clips into the
outer ear cavity of the Dummy Head
— or the recordist himself.

The lightweight cords from the yoke
assembly terminate in a small
battery-operated preamplifier (which
fits conveniently into the recordist’s.
pocket if he is wearing the microphone
assembly himself).

Both yoke and microphone capsule
adaptors are light and quite
comfortable to wear.

The preamplifier has a miniature
light which can be illuminated when
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the preamplifier is switched on, It acts
also as a battery condition indicator,
dimming rapidly when the battery
requires changing. Apart from
switching on the power supply and
following normal recording
procedures, no additional or complex
techniques are required.

A three-metre long cord from the
preamplifier terminates in a 5-pin DIN
plug. This plugs directly into most
European tape recorders directly —
however some tape recorders do not
have this facility and an adaptor will
then be required.

Our first experiments consisted of
recording three people who were
moving around whilst dictating data in
our office.

The results were, to say the least,
exciting. The quality was good and the
spatial effects uncanningly real.

On replay using a set of HD 424
headphones, it was readily possible to
localise and point out, with the eyes
closed, where the other two speakers
were, whilst there was no doubt that
the speech of the person wearing the
headphones was right between one’s
ears, i.e. in the middle of one’s own
head. Every twist and turn of either
the wearer’s head, or movement of the
people close by was readily
discernible.

We repeated the same exercise on live
music and the same uncanny realism
persisted. People speaking behind our
seated position could be pin-pointed
with almost total accuracy.

As far as this extraordinary ability to
locate the sound source is concerned —
whether in front of, behind, or even
above the recordist (or Dummy Head)
our overall impression of the recording
was that it is the closest we have ever
heard to our own perceived response.

This does not mean to say though
that the reproduced sound is an exact
replica of the original. It isn't, for
reasons that we could not pinpoint
until we started instrument
measurements.

Our first test was to measure the
frequency response of the two
microphone capsules when
dis-associated from the Dummy Head,
(i.e. a free-field plot). We did this with
a 12.5 mm .Bruel and Kjaer 4134S
Reference Pressure Microphone
located centrally between them.

This measurement (Fig 1) shows a
number of minor peaks and bumps but
these are early reflections from our
not totally anechoic environment,
They are not non-linearities in the
Sennheiser capsules. The true response
is within 3 dB from 40 Hz to 18 kHz
That is, as flat as one could wish for.

However in use, the trixial
microphone assembly is used in
conjunction with an artificial (or
human) head. This results in a

reflection component from the side of
the head and the shape of the ears. It
is also evident that the ear’s cavity
absorption effect also affects the
frequency linearity -~ of the
microphones.

That this was indeed so was proved
when we repeated our measurements
with the triaxial microphone in
position on the dummy head. The
results, shown in Fig 2, are not nearly
as flat, as the free-air results. In fact
there are excursions of the order of
$10dB° — particularly at frequencies
above 2000 Hz. This is still quite
acceptable for amateur recording
purposes — ‘ndeed we expect that it is
actually necessary in order to provide
the frequency discrimination required
for the stereo effect. However this
non-linear response may be a serious
drawback for professional users.

Sennheiser say that their system is as
good as a professional Dummy Head
with implanted microphones. We
cannot accept this premise and believe
that prospective users seeking high
precision would be better advised to
spend the 2xtra thousand -dollars and
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go for the professional models.

For amateur use though, the
Sennheiser head and microphones are
a revelation. They have an added
advantage that one can use one’s own
head in order to produce one’s own
personal binaural recordings.

The recorded sound is coloured
compared with the original signal —
but not badly.

But no matter whether the recording
is made via the Head, or one’s own
ears, the recorded sound, especially if
replayed via ‘open-air’ headphones, is
as big an advance as was the change
from mono to stereo reproduction.
Despite minor colouration, reproduced
sound has a naturalness never before
experienced.

Above all, the Sennheiser system
causes one to question very seriously
indeed the future of four-channel
sound.

For compared with any four-channel
sound systems that we have yet heard
— this essentially two-channel system
leaves them for dead.

And that is a

very carefully
considered statement. :
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283 Victoria Road, Marrickville, N.S.W.
Telephone: 560-9019

o

40W (RMS) 6 Speaker 4-Way system
This high class speaker system is the resuit of JVC own
intensive research programme. The SK 12 has a 12" free
edge woofer, two 5 mid range speakers, two 2%’
tweeters and horn super tweeter. Together these
speakers give a total coverage with a flat frequency
response over the whole audio range. A continuous
lever control for the high frequency sounds makes
the SK 12 match any room acoustics. The front
grilles are removable so that the cabinet has no
side edges to reflect
high
sound.
heightens
Here is the purists delight with 70 smooth
watts (RMS) of output and specifications response
that are very impressive. In figures this means 25-22,000Hz,
a frequency response of 20-50,000 Hz and a THD
factor of 0.25% plus the feature of JVC’s SEA tone
control system that gives you ultimate control over
sound at 40, 250, 1000, 5000 and 15000 Hz. This unit will
connect up to two pairs of speakers, two tape recorders,
turntable and three auxiliary components.

JVC SK12

JVC SK12

JVC VN700

Stereo Cassette Deck with ANRS
The professionalism of the open reel. deck is combined with the
convenience of the cassette in this high-performing compact, a
‘must’ for any serious stereo enthusiast. Built-in Automatic Noise
Reduction System {ARNS) Tape Selector Switch, long life head
and electrically-governed DC

motor enable the unit to offer

frequency response of 30 to

JVC 1667 V 13,000 Hz (*3 dB), a
signal-to-noise ratio of 50 dB
and low wow and fiutter
characteristics of 0.15% RMS,
For optimum recording, the
unit features a pair of large
VU meters, separate sliding
volume controls and
| convenient pushbuttons for all
recording and playback
functions, including one for
Pause and Eject. For
professional monitoring with
headphones, a headphone level
switch is included.

"“4-channel ready”’
A  look at this precision
component will tell you its
different, but a closer look will JVC-SRP 87
prove it. Notice how the TH
universal tonearm houses
a 4/2-channel compatible
cartridge. And how the
turntable’s 4-pole synchronous
motor and belt-drive system
combine to give it the precision
required for reproducing
discrete 4-channel stereo
records: wow and flutter of less
than 0.1% WRMS and an S/N
ratio of better than 5-db. In
addition auto-stop-return
mechanics  with  anti-skating
device and cueing lever. In fact,
all that's required to convert the
SRP-87 to immediate discrete
4-channel status is JVC's 4DD-5
demodulator and stylus (4DT
10X).

the price on this super system! See us at:—

APOLLO HI Fl CENTRE

283 VICTORIA ROAD, MARRICKVILLE, N.SW. TELEPHONE 560-9019
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DIN CONNECTORS

Many amplifiers and tape recorders of European or Japanese origin are equipped with DIN
connectors. The pin connections for these connectors are standardized in accordance with
IEC* recommendations which are given here.

Most equipment will be wired to this convention. The type numbers given are those
designated by the IEC and may be different to those assigned by individual manufacturers.
*|nternational Electrotechnical Commission.

1l e
A\ ~
2 2 2 _r 2
N TN
3 3
> v 1
+ X A :
-L =
Fig.1a. Example of using the type 05 connector inserted in position Fig. 1b. With the connector reversed, in position B, the internal
A, Both speakers are operational. speaker is disconnected.
Notes 1. — The numbering of the contacts is shown as seen on the 2. — The same connectors are used for monaural and
mating face of the connector. stereophonic systems.
3. — Normally, it is recommended to connect the shell of 4. — The pin connector Type 05 can be inserted in a socket
the plug to terminal 2 of the connector to ensure connector type 08 in either of the two positions A or

B. The switch is actuated by the short round pin 1,

that the screen is earthed. {
when the pin connector is inserted in position B.

TABLE1
T_1EC Type desigration’+ | ) [ c —
ype designation * onnections
Contact arrang = = icats _T T — — = —
S:Noln 1 “Pin Socket Application 2 2 3 s 5
L LA i —— e - 4 - N —
e/l Hot leed Return lead
01 02 Microphone
Monaural system Hot lead
(unbaianced)
4 4— — —_—— —— — - — — + -
| Stereophonic system Hot lead of Return lead of Hot lead of Return tesd of
{balanced) left-hand channel left-hand channel right-hand channel right-hand channel
Micophone [ — — ——— —¢ -
Stereophonic system Hot lead of Hot lead of
(unbalsnced) left-hand channel right-hand channel
S —— | — - — —— _——— ——— — - —
3
a‘ @ 0 o Record player Monliul tvn:'i! | - | Sareening; [ Hot lead ] | ! Connected to 3 |
0509 I earth
o Hot lead of Hot lead of
See Note 2 | Stereophonic system left-hand channel right-hand channel
| — —_— -_———— - — —_—— - + - —
Tape recorder Monaural system (nput signal Output signal Connected to 1 Connected to 3
— _— —~ S | S— -+ + S——

0 Input signal Output signal tnput signal Output signal
See Note2 | Stereophonic system | o \oft-hand chennel | 5% NOt8 3| of jete.hand channel | of right-hand channel [of right-hand channell

L —+ - = J E—

8
23
3
i
bl

<o
-
-
§
8
8
i
3

|
}
[

— — Hot lesd Retwrnlead ———————————+— | ]

Low Loudspesker |
with or without switch
|

| See Noted foudspesker

®E

. . | I

* all connectors have the prefix 130-91EC
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How many styles of resistors
Have you beenbuying?

i SIX?

Now you need stock only

Toterance [ [uw [vow ONE w wow| 5ew| 14w [Toterance

IRC TYPE RG',
+21TOLERNNCE
METAL GLAZE RESISTOR
LWNIT @70 C Ambient)

- —
Body Length 0.25"
Diameter .090~
Small enough to replace many % watt resistors but with a high stability ¥z watt rating,
the RGY is manufactured in tolerances of +2% and +5%.

A calculation of the cost of using %W, YW and %W resistors in both 5% and 2%
tolerances will show you can make a dramatic saving by switching to RGY% 2%

tolerance.
That is why we have made the decision to stock the full range of E-24 values in 2%
tolerance.
Apart from the question of economy, what other resistor gives you so many benefits?
*Rugged: Moulded jacket gives protection from rough-
est handling.
*Lower Temperature Coefficient: Less than 200 ppm/°C (.02% per °C).
*Superior Stability: At Ya watt rating Mil. load life is better than
1%. At ¥2 watt, better than 1.5%.
*Lower Surface Temperature: Body temperature rise at ¥2 watt at 70°C amb.
is only 40°C.
*Permanent Colour Bands: Acrylic colours remain bright and clear after
years of service.
*Leads Solder Fast: Exclusive IRC tin-lead alloy plating process

results in first class solderability even after
years of storage.

Plecse send me information on Metol Gloze Resistors. j

noey. |NAMONICSPTEUD. |
IRH COMPONENTS DIVISION

IRH COMPONENTS DIVISION |r0. 801 71, KINGSGROVE, N.S.W. 2208

NATRONICS PTY. LIMITED |nome..... R L

The Crescent, Kingsgrove, N.S.W. 2208

Monviuctured

aod - T y —J MG/
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Why we
changed our
mind

and decided to advertise S.A.E.

At least (we thought) you should know
about the greatest amplifiers and
loudspeakers in the world, even if you find
them hard to get. Who are we to deny you
this pleasure?

Not many of us can own a Dino Ferrari or
an S.J. Duesenberg, but we can all get a
kick out of reading about them. And what
enthusiast or engineer wouldn't get a kick
2x200 W/chan. RMS continuous into 8 ohms. not slew rate ggégfs}h:als}fggé ?/;?irg (LE gx)ﬁ?ﬁ:put
limited 20 Hz-20 kHz. Completely free from crossover ’\% k 111CM’s 600 tts RMS L
distortion.  Full Power (40 volts RMS) into 1 microfarad/8 or the Mar 5 S

MARK 111CM:

ohms at 20 kHz at less than 0.1% distortion—more stable output, or the incredible 450 watts RMS

than any other amplifier. power handling capacity of the Mark XI|

Will not oscillate under any load conditions regardiess of loudspeakers.

phase angle. One thousand square inches of heat sink! With goodies like these, who could keep
quiet? We mightn't be able to supply the

MARK XI!: demand, but at least we can tell you what

Woofer: 12.3" with you're missing.
4.175" edge wound

copper ribbon voice coil,
17.25 Ib magnetic
assembly.

Midrange: 5.0" with 1"
voice coil, 1.75 Ib magnetic
assembly

Tweeter: 3 S.A.E. high
power electrostatic units.
Protection: Full

protection against

subsonic or supersonic
oscillations switching
transients and overload.
Power Handling: Up to
450 watts RMS, when
protection circuit
deactivates. System
reactivates when signal WANT TO KNOW MORE? SEE YOUR NEAREST S.A.E. DEALER.
level drops by 6dB

MARK 18:

Seven band equalizer/preamplifier. 80 dB Signal/Noise ratio
on Mag. Phono, 100 dB on High Level. Max Qutput 14
volts. Switched gain controls. Three tape recorder inputs
with source/tape monitoring of all three recorders.

Scle Australian Distributors

LEROYA INDUSTRIES @

Head office: 266 Hay St., Subiaco, Western Australia, 6008. Phone 812930.
N.S.W. Branch: 100 Walker St., North Sydney, 2060. Phone 9224037.

N.S.W. Autel Systems VIC.: Douglas Hi-Fi, S.A.: Sound Spectrum, QLO.: Brishane Agencies A.C.T.: Duratone Hi-Fi,

639 Pacific Hwy., 191 Bourke St., 33 Regents Arcade, 72 Wickham St., Cnr. Botany St.,

Chatswood, 2067 Melbourne, 3000 Adelaide, 5000 Fortitude Valley. 4006. & Altree Court,
Phillip, 2606.

LEROS?

W.A.: Douglas Hi-Fi, 883 Wellington St., Perth, 6000
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KNITTING

it A

VDS g

The popularity of knitted stockings was probably the original
reason for the invention of the knitting machine. As early as
1627, the French industrial community had formed a
stocking-knitters’ guild. In early times it was a woman's natural
lot to be an accomplished knitter as this extract from an early
poem portrays:

“She sayde, as herr whytte hondes whyte hosen were knyttinge,

Whatte pleasure ytt ys to be married,”

In 1497 a Professor at Aberdeen recorded that Scots often wore
stockings from the knee upward to fill in the space between the
then fashionable cloth hose and the short balloon-like breeches.
History also tells us that Henry VIl appeared in new-fangled
stockings in 1510: the garments were:—

“powdered with castels and sheafes of arrows of fine ducket

old.”

S Obviously, such fine silk stockings were only used for grand
occasions in the 16th century for their manufacture took many
hours of dainty hand knitting to produce.

The centuries-old knitting machine has been
coupled to a mini-<computer to gain versatile
control over the production of complicated
fabric patterns. Here Dr. Sydenham describes
this latest step in the highly competitive
textile trade.

il

This electronically-controlled knitting machine by Kirkland, represents the latest developments in machine design and philosophy.

KNITTING is a manufacturing method
whereby a single continuous thread is
used to gradually produce material or
a garment. It differs from weaving
which uses separate threads laid into
each in a perpendicular manner. Both
processes can be used to produce
fabrics, ranging from delicate to heavy
dense; each has its merits. Historically
the two processes have developed side
by side. Both originated many
hundreds of years ago.

We do not usually give much thought
to the production of knitteds by
quantity manufacturers. When we
watch the ladies knitting away,
stitching plain after pearl into
complicated ribbing patterns, the
process looks as though it would be
difficult to duplicate mechanically.
The weaving machine seems simpler to
design. But history records that
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automatic knitting machines are about
as old as automatic weaving looms.

THE INCREDIBLE BUNDLE OF
BITS AND PIECES -
A KNITTING MACHINE

The first accredited automatic
knitting machine — a very complicated
mechanism that did away with hand
knitting for bulk manufacture was in
routine operation in 1589,

It seems that mention of such a
device was made in a state of the art
report made to Cromwell some fifty
years after its invention. This report
was presented by petitioners seeking
to establish a guild. The knitting frame
described in the petition was made by
the reverend William Lee who came
from a town near Nottingham (most
of British commercial knitting is still
produced here). Lee’s machine could
be used to knit at a rate at least one
hundred times faster than an
experienced hand knitter and it had:
“2000 pieces of smith, joiners and
turners work ... it far excels in the
ingenuity, curiosity and subtility of
the instruments of manufacture in use
in any known part of the world”.

This may sound like a rather proud
designer’s idea of his own invention
but the words were written many
years later. Seeing is believing; a
knitting frame, Fig. 1, still exists today
in the Science Museum in London.
Bearing in mind that the machine
originated nearly four hundred years
ago, one cannot fail to be impressed
by the design and its execution.

A contemporary historian claimed
Lee invented the knitter to allow his
young country girl-friend to spend
more time with him and less at her
knitting. Suffering the setback many
inventors experience he was despised
in Britain. He subsequently went to
France but his patron, Henry IV of
France, was assassinated shortly after
his arrival and Lee finally died in
Paris . . . "'in great distress”’.

Early in the 17th century the
Venetians obtained (by devious means,
for loom owners realised their
potential worth) a stocking loom, but
local pressure from traditionalists
forced its demise because it was
seriously upsetting the economics of
the other knitters — an ‘oh so familiar’
story of progress.

The new looms spread, as was
inevitable, and by 1696 they were in
common use. In 1670 there were 700
looms in use in Britain. By 1714 the
records show 9000 and by 1753 the
number was up to 14 000.

Each year the designs became more
sophisticated. In 1758 a patent was
granted for the first ribbed stocking
knitter. Many notable engineers of the
time tried their hand at designs: Marc
Isambard Brunel built a knitting

machine in 1816; Whitworth lodged a
patent for a straight material knitter in
1846. By this time textile machines
were rapidly being converted to steam
power and in 1835 stocking frames
using a rotary motion were often
steam driven. (This sounds somewhat
incongruous today — a steam driven
knitting machinel). Cotton and siiken
hosiery manufacture was big business
by 1850 — 3 510 000 dozen stockings
a year consumed 4 584 000 Ibs of
cotton, 140000 Ibs of silk and
6 318 000 Ibs of wool: 73 000 people

were employed in the British trade in -

mid-Victorian times.

Most of these early looms, however,
generally produced a plain knit only.
There were no coloured patterns and
highly fancy stitching schemes to
create interesting textures. Just when
the automatics were invented is hard
to discover but by the early 1900's
machines existed that used a pre-set
mechanical data store to program the
knitting action of coloured, patterned
fabrics.

Today’'s machines are more complex
again and more precisely constructed.
The many hundreds of pieces of wire,
called needles, that guide the thread
are about half the thickness of a paper
clip and they clear each other by only
100 um. Each needle has to last at
least 300 GU0 000 operations. A
typical bulk fabric machine churns out
large-diameter double jersey at
50 000 km a week.

WHAT WAS.THE FIRST
PRE-PROGRAMMED MACHINE?
The concept of punched tape or
punched card control of a machine
process is more or less accepted as a
modern concept. Those trained in
digital computing will, however,
usually put forth that the first use was
much earlier. The jacquard system
(after a Frenchman of that name) of
controlling a weaving loom was
introduced in 1810 and used punched
tape’’. The "'tape’’ was in the form of
a durable paper belt, perforated in set

positions across each row which
controlled the action of the
multicolour weaving machines —

rather like a very large version of
today’s eight hole tape. Silk pictures
(Stevengraphs are the most famous
products} of incredibly intricate detail
were made on fine machines in
Victorian times. However, the
jacquard system was more normally
used for the production of heavier
clothing fabric. Modern looms still use
this principle to control the pattern.
Further delving into industrial
history reveals the existence of an even

Fig. 1. The first knitting machine — after the
design of Rev. Lee (1589/ (Courtesy Science
Museum London).
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earlier controlled loom — Falcon's
loom of 1728 also used punched hole
control. There is also claim toa paper
tape unit three years befnre this (hy
Bouchon) but the truth of this appears
to be in doubt.

Falcon’s loom (a working unit exists
in the Science Museum) uses thick
cards (more like boards) with 20 holes
across and four rows down. These
cards, by the absence or presence of
holes, give the instructions that decide
the appropriate partings for the
threads, ready for the next throw of
the shuttle. Each card has the data for
a row of weave. This machine, 'like
Lee's knitter, is also a complex
masterpiece of craft and ingenuity.

The jacquard system was eventually
applied to knitting machines and is
still used today — the rather fragile
tape data store has been replaced by
more robust steel equivalents such as
steel tapes, pattern wheels, drums and
discs. A control arbor of one
manufacturer’s method is shown ‘in
Fig. 2; teeth have been selectively
cropped to suit the needs of the
pattern.

Until about four years ago machines
could be broadly classified as those
with no variable program ability (for
simple texture, one-colour cloth) and
those that incorporated a mechanical
form of pre-programming.

Mechanically, machines still resemble
earlier designs. A pre-1940's design of
a basic circular knitting machine is
shown in Fig. 3. The yarns feed up and.
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over tensioning and guidance heads
then down into the centre of the
circular knitting head. The knitted
material is pulled off with the roller
seen underneath the main frame, The
mechanism is powered by an electric
motor.

Materials, such as cheese-cloth, are
used as a flattened circular belt of
material; jersey fabric is usually cut
open to form a single flat width from
which garments are fashioned by the
normal tailoring methods. Machines
that knit shapes are another breed —
here we are mainly concerned with
continuous material production.

Today, a third class of machine has
been added. There now exist knitters
that can be directly actuated with
electrical commanding signals — these
are the new computer controlled
machines.

THE MANUFACTURER'S PROBLEM
— FROM DESIGN TO FABRIC

Whichever type of machine is
available to the manufacturer, the aim
is the same —.to produce saleable cloth
to the customer’s requirements within
a competitive time-scale.

The work flow required to produce a

bled on an arbor are used by
one manufacturer to control
the pattern produced by a
knitting machine.

‘ Fig. 2. Cropped-discs assem-

Fig. 3. Knitting machines
looked like this forty years
ago.

patterned fabric is shown in Fig. 4; it
consists of several sequential stages.
Firstly, the artist/designer prepares a
coloured drawing of the design in
conjunction with the customer. This is
then edited into a form suitable for
knitting production. The designer
must allow for the modular stitches
which preclude a perfectly smooth

pattern because of their discrete
nature.
Next the now quantized stitch

pattern layout is transferred into
permanent machine instructions — the
control arbor, for instance. Finally,
the machine is run for a test period to
verify that the cloth is correct. If the
product is acceptable, the run is
commenced; if not, it is back to an
earlier part of the process to modify
the data.

From the’ manufacturer’s point of
view any method of speeding-up part
of this process without increasing the
product price is a worthwhile
investment for the knitting machines
can then be better utilized and the
customer gets the assignment sooner,

SOME UNSOLVED PROBLEMS

automatics

Mechanical lack the

EDIT PERMANENT
S 4 ARTISTS el aNo +—| sTORAGE
SKETCH QUANTIZE MEDIUM
9
4
CUSTOMER -

Fig. 4. Generalised flow diagram of work-load in preparation of cloth in knitting

industry.
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highly desirable ability to produce a
short run of fabric at a reasonable
cost. Often the manufacturer needs to
show the prospective customer an
actual sample, to provide a special
fabric for an important yet limited
requirement occasion (Fig. 5 shows a
coat of arms design recently made by
Kirklands of Leicester), or to cater for
specialised needs of clubs or societies
who desire special uniforms, curtains
or what have you. The production of
special intricate designs for such small
markets is very expensive as the whole
process must be invoked including the
manufacture of the steel data medium.

Consideration of the work-flow
diagram of Fig. 4 shows that certain

parts cannot be eliminated — the
human interaction is vital as the
desired effect is often highly
subjective.

There are, however, two significant
bottle-necks in the process. They
occur in the editing and permanent
data preparation stage and in machine
control. Modern developments have
concentrated on these parts of the
process making use of the now
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extensive computing and commanding
power of the relatively inexpensive
mini-computer. Abut ten knitting
machine manufacturers are currently
working on these problems.

THE DATA PREPARATION
STAGE

Commonly used equipments require
the operator to instruct the data
storage medium about the colour of
each stitch at each position. With
around 10000 or more stitches to a
complex pattern cycle (try counting
the stitches in the coat of arms of Fig.
5) this can be an extremely slow and
tedious task.

Latest equipments, such as the
Kirkland "“Time-saver’’ system (that
this article is based
automatic scanners. The ‘‘Time-saver’’
system, shown in Fig. 6, is based on a
wide-bed Calcomp plotter (extreme
right) and a Hewlett-Packard, model
2100A, mini-computer (seen in the
top right of the central console).

- The artist's hand-drawn design,
which can be nearly a metre in width
and 'of any length, is placed on the

scanner feed -ollers. A custom-built

optical reading head (designed by Barr
and Stroud) moves across the pattern
recording colour and positional data.
The reading head scans over its
separate  colour  differentiating
channels using optical filters to decide
the colour at each point. Up to six
colours can be accommodated but in
the knitting trade it is rare to use more
than three — blue, red and yellow
along with the shades white and black.
The designer invariably produces the
drawings as discrete coloured areas —
continuous colour toning is not
relevant in this application.

During the scanning process, which
takes place at around 45 stitches per
second (a 10 000 face stitch pattern is
scanned in four minutes) the collected
data is stored up in the computer.
Whilst this is happening the data can
be used to reconstruct the design on a
high quality multi-colour visual display
unit (vdu for short). The monitor used
is more than a straight adaptation of a
commercial colour television monitor
for Dbetter resolution and less
distortion are needed. This part of the
Kirkland system was designed in
conjunction with Sarek Controls.

The computer can also be used to
repeat the basic pattern cycle on the
vdu, see Fig. 7, thus enabling the
operator to see whether the pattern
repeats correctly — the top of the
pattern may not join exactly with the
bottom of that above. It also enables
the designer to look for unexpected
unpleasantries. The computer can also
provide a number of standard
background patterns such as bird’s
eye, herringbone, vertical stripes etc

upon) use

Fig. 5. This coet of erms (for
Leicester) was produced on en
slectronically controlled knitting
machine system to commemorste
the era when computer control
became prectice.

and several overlying patterns can be
merged into a common form of data.

At some stage it is usual for the
designer to require interaction with
the data as the vdu may show up
features which need editing.

An interesting problem arises in
direct automated data acceptance
from continuous line drawings. If the
original has continuous smooth curves
that are not already squared-off into
discrete stitches the computer must
make decisions about the allotment of
a stitch: the simplest criteria is to
provide a full stitch when the original
edge overlaps more than 50% of the
reference-grid squares and no stitch for
less. Fig. 8 illustrates what happens to
Mickey Mouse when he is quantized in
this way. Some edges have become
ragged and unpleasing to the eye. The
designer needs to decide the
compromise needed between the true
shape desired and the degree of
fuzziness that can be allowed.

It is a moot point in the trade
whether it is better to produce a very
carefully drawn original on squared
paper, in a digitized form or to feed in
a rough sketch then edit the display
afterwards. It appears to be false
economy to use computer editing. The
drawings to be prepared are usually

within the skills of most colourists and
colourists cost less than computer
time.

The facility does exist in the
computerized method for editing if

"needed. A roving spot is moved across

the vdu pattern. When the operator
has the spot in the required position,
commands can be given, via the
tele-typewriter, to delete or add
stitches as necessary. A similar process
can be used to remove areas and move
areas around at will.

Another way to view the appearance
of the final cloth is to use the scanner
unit as a plotter. This is achieved
within seconds by changing the
reading head to a multi-colour head.
The plotter can then be used to
provide a hard copy of the design for
storage or for sending to the customer.
In this way the need to actually knit
samples of fabric is largely avoided.

PUTTING THE DATA 70 WORK

Once the pattern has been verified
and - accepted the next task is to
convert it to the appropriate means of
control for the machine in use. If
mechanical control this means
mechanical production; if electrical,
direct use of the tapes.

Mechanical — the control tape is used

Fig. 6. Time saver pattern date prepsration system.
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SON

GIVES YOU INTERNATIONAL PROGRAMS
AT YOUR FINGER TIP

CAPTURE EVERYTHING THAT'SON THE AIR ... ANYWHERE
IN THE WORLD ... WITH SONY'S EXCITING AND FASCINATING

MULTI-BAND RADIOS

>
CRF-230B

o 23 bands . . . The world is vours with this world zone.
/// This 23 bands global receiver cover almost all
y broadcasting range in FM and AM: SW, MW and LW in
every nation throughout the world. Get news broadcasts
directly from the places where the news is happening.
This solidstate Sony world zone is a $160 deposit

$20.25 monthly.

CRF-160

13-band receiver . . .
superb world-wide
listening instrument,
Featuring 22
transistors, built-in
ferrite bar antenna, 9V,
12v, 240V beat
frequency oscillator
and manual gain
control for clear
reception of SSB or CW
signals,

CRF-160

TC-330

Open reel and cassette complete stereo tape recorder, easy
dubbing from reel to cassette and vice versa, two lid-integrated
5" speakers, public address facility, will accept mag. cart
turntable, 15 watt dynamic power, frequency response: open
reel 30-18,000 Hz at 19cm/s cassette 50-10,000 Hz at 4.8cm/s.
Best value under $400.

$69 deposit $8.85 monthly.

We are stockists of the world leading quality sound brands plus the largest range of portable radios, cassette
recorders, communication receivers, transceivers and accessories. Term or lay by welcomed. Mail orders accepted.

STRAND ELECTRONICS HI-FI QUADRASOUND CENTRE

THE PEOPLE WHO KNOW THEIR BUSINESS

318 Pitt Street, Sydney 519 Hunter Street, Newcastle
Phone 26 5914 Phone 25 623

OPEN THURSDAY TILL 9 P.M. — ALL DAY SATURDAY
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to operate a special-purpose machine
like that of Kirkland’s shown in Fig. 9.
In this arrangement the discs to be
cropped are loaded onto standardised
arbors that fit onto the cropping
heads, (seen on the left-hand side of
the unit of Fig. 9). Data on the
punched tape decide which teeth are
plucked out and which are not. The
arbors then go to the knitting machine
for the start of the fabric run.

Electronic — in many cases the
customer wishes to see a short length
of fabric or, alternatively, the run
requirement may be short. Here the
tape can be used immediately to
control knitters that have direct
electrical input  controls. The
illustration on page shows the
complete electronically controlled
knitting machine. The console houses
the Hewlett-Packard mini-computer
and the tape reader. The unit
interfaces with the many
electro-magnetically actuated needles
of this special knitting machine.
Rather than use entirely
computer-based instructions on a
continuous basis the actuators have an
inbuilt facility to hold the positions
given them thus releasing the
computer. There is also provision in
this machine for the use of permanent
magnets as permanent pattern storage
— they will be used to hold the
actuators.

The computer linked machine is not
intended as a replacement for the
mechanical automatic. The latter is
more economic when rapid pattern
.change is not needed. It does,
however, offer a new dimension in the
marketing of knitteds.

It is not hard to envisage a facility of
the near future whereby the customer
is able to enter a ‘’knitteds-to-order”
shop, design a pattern with the help of
the resident designer and after a short
wait, leave the store with the finished
cloth. o

Further reading:

“Electronics  in  knitting”, F.
Carrotte. Hosiery Trade Journal, July
1973.

~

Fig. 7. The designer needs
only to produce one cycle
of the pattern — the com-
puterbased colour display
repeats it to prcvide a view
of the complete pattern.

Fig. 8. Automatic digitization of normal drawings often needs editing. (a) The roughly
drawn artist sketch (b) the quantized appearance representing the final fabric
appesarance.

Fig. 9. “Discomatic” produces cropped discs from paper tape control.
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PRE~PAK electronics

AUSTRALIA-WIDE AGENCIES

AT YOUR SERVICE

Buy with confidence
at your nearest store

ORDER BY MAIL OR CALL
PERSONALLY, TODAY

YOUR ONE STOP HOBBY SHOP
PRE-PAK ELECTRONICS

NsSw: HEAD OFFICE:

718 Parramatta Road, Croydon. Mait to
P.O. Box 43 CROYDON, 2132.
Telephone: 797-6144

NSW: NEWCASTLE:

Digitronics Aust. Pty. Ltd., 12 William
t., Maryville, 2293. Telephone:
69-2040.

NSW: HUNTER VALLEY:

Hunter Valley Electronics and Hi-Fi, 478
High St., Maitland, 2320. Telephone:
33-6664.

NSW: WOLLONGONG:
Hi-Tec Electronics,
Highway, Corrimal,
84-9034.

W.A.: WEST AUSTRALIA:
B.P. Electronics, 192-196 Stirling Tce.,
Albany, 6330. Telephone: 41-3427.

QLD: NORTH QUEENSLAND:

Philtronics, Cnr. Grendon & Paimer Sts.,

r;leorstg\ Mackay, 4740. Telephone:
-855.

4 Great New Stores

BRISBANE:

Delsound Pty Ltd.,

103 Cavendish Road., Coorparoo. 4151.
Telephone: 97-25509.

Manager: Mr, T.N. Dellit.

with more than 5 years experience in electronics, speciallising
in P.A. and sound equipment, Mr. Dellit and his staff are well
able to give technical advice to customers and wiil be pleased
to discuss your electronics requirements. Their nhew
store/showroom has ample displays of the latest parts and
equipment and they are looking forward to meeting you soon
at the new address above.

MELBOURNE:

Flight Electronics,

1 Oerby Road, Caulfield East, 3145.
Telephone: 2114788, 2114984,
Manager: Mr. C.R. Gissing.

Flight Electronics, a division of Futaba Sales (Aust.) Pty.
Ltd., have on display an extensive and interesting range of
not only electronics goods put also radio control equipment
and accessories. Mr. Gissing has had many years of experience
in electronics, especially radio control, and his technical
knowledge has solved many aproblem for happy customers.
ADELAIDE:
Grove Electrics, QBEn w‘%"';‘;n’;"‘

6 Trimmer Road., Elizabeth South, 5112. At 2
Telephone 255-2249.

Manager: Mr, A.E. Cooling.

Long established in the city of Elizabeth, Mr. Cooling has
recently expanded his Radio and T.V. Service business to
include a comprehensive and interesting range of electronic
components and spare parts. A new store and display area has
just been opened and with some 30 years electronics
experience, technical assistance will be freely available.

CANBERRA:

The Electronics Shop,

Shop 2, Hackett Place, Hackett. 2602.
Telephone: 49-7306

Manager: Mr J.R. Dodds M
Recognising the high demand for electronic supplies and
equipment in Canberra for both hobby and professional
applications, Mr. Dodds has Just opened a new
store/showroom with a varied range of quality electronic
spares at very competitive prices. As a fully qualified
electronics techniclan of more than 7 years standing, he is
always prepared to give free technical advice to customers.

Open Mon, - Fri,
+ Sat. morning,

Open Mon, - Fri.
+ Sat. morning,
+ Thurs. night.

Open Mon. - Fri,
+ Sat. Morning,
+ Thurs. night,

265 Princes
2518. Telephone:

Open Mon. - Fri.
+ Sat. morning,

Open Mon, - Fri.
+ Sat. morning.

Open Mon, - Fri.
+ Sat. morning

Open Mon, - Fri.

+ Sat. morning,

Open Mon. - Fri.
+ Sat. morning.

OUR 9 STORE BUYING MEANS

LOWEST PRICE EVER
on quality NS Digital $1 9.95

electronic calculators.
NATIONAL MODEL 600 "ot s100 ¢

Features:

® 6 Digit Capability.
traction. e Chain or Mixed Calculations.
® Automatic Squaring and Summing.
o Compact Size only 5" x 212" x 7/8"
Place your order now while stocks last!

Post and Packing $1.
$23.95

NATIONAL MODEL 900
post $1.00

® 9 Digits + Battery
Same as 600 but has 9 digits and auto
blanking after 20 secs to conserve battery.
Numbers displayed are '‘stored’’ and may

® Addition or sub-

be easily returned

AND 3 NEWEST MODE
$31.75

NATIONAL MODEL 820

e 8 digit LED display.
Handy constant key.
Fully floating decimal point.
Full 12 months guarantee.
Unique battery saver feature,

only 5" x 212" x 1",

with

Note:

Tax Concessions
For Students
Write for details.

key,
key,

e Compact size
A real handy calculator.

NATIONAL MODEL 823T —

$41.25

MEMORY

plus PERCENTAGE
features of

plus all

storage

Model 820. (size 5V x 3"
x 1"}, Simplicity, Versatility and Dependability are key features
of this “*beauty’’. And now, pleasantly affordable too.

NATIONAL MODEL 823R

OUR BEST VALUE EVER

IN BARGAIN — PRICED PARTS

PAK 1
100 Asst
Short Lead
Resistors

$1.00

PAK 13
100 Asst
Polyester,
Mica, Ceramic,
Capacitors

$2.00

PAK 28

25 Asst

1uF to 500uF
3vW to 12VW
Electros

$2.00

batteries

As above, but includes no-cad
re-chargeable
charger. Available shortly.

and

3

LS

post $1.00

post $2.00

$49.90

post $2.00

SUPER-PAKS

PAK 8
10 NPN
unmarked,
tested TGS
Transistors

$1.50

PAK 14
30 Asst
Standard Size
Tagstrips

$1.00

PAK 3
100 Asst
Popular 4W
Resistors

$1.75

PAK 46
50 Asst
Mini 50VW
Polyester
Capacitors

$3.50

PAK 30

25 Asst. 10uF
S500uF,

12VvW -~ 80VWW

Electros

$3.50

PAK 45
10 NPN

B8C107-89
Unmarked
Transistors

$1.75

PAK 43

3W Amp, 5
Transistors plus
circuit, incl
AY6108-6109

$2.25

PAK 24
100 Asst
1W and 2W
Resistors

$2.00

PAK 39
100 Asst.
400V
Poiyester
Capacitors

$3.50

PAK 31

15 Asst

500 - 3000uF,
12vwW
Electros

$3.50

PAK 50
10 PNP

BC17789
Unmarked
Transistors

$1.75

PAK 47
1 PICIB
Etching Kit
incl, P.C

$2.50

PAK 49
20 Asst
Useful Pots

$2.50

PAK 40
100 Asst

630V Poly
Capacitors

$4.25

PAK 26
100 Asst
Low Voitage
Ceramics

$2.00

PAK 44
6 Zener + 6
Silicon Oiodes
to 10W Rating

$2.00

PAK 48
Transistor Radio
Repair Kit

IF, Caps,

Gang, V.C. etc

$4.89

PAK 32

25 Asst

Radio and Inst
Knobs

$2.00

PAK 42
10 Asst

Modern pf
Trimmers

$1.75

PAK 41
100 Asst
500V — 5KV
Ceramics

$2.50

POST & PACKING
Send 30c per PAK., We
will ship to any part of
Australia by best method

SEMICONDUCTOR Brand new, guaranteed
P

0A91
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25¢

C1

77
BC178

Clo6Y1l
Cl22E

SC1460
5023 LED
BCl07

$1.00
$2.50
$2.50
50c¢
25¢
25¢
25'¢
(o]
30¢

BC179
2N2646

30¢
$1.00

2N3638 — 50c¢
§N3645 — 50¢

$1.20
AY6108/6109
$2.00




Build it yourself.. ..
the perfect way to learn

Imagine spending your spare time actually building your own CJ| system, stereo amplifier,
or digital clock etc. You can enjoy working on these projects right in your ownhome, and

you will be amazed at the electronics knowledge you’ll pick up in a relatively short period
of time.
You don’t have to be an electronic’s expert to build it; we helgp you every step of the way.
With a few simple tools and our step-by-step instructions, you can assemble these kits in no
time at all, and with the cash you'll save, you can buy more interesting projects to build for
yourself,

CAR RADIO KIT $33.50 post $1.50

Features:—

@ 9 Transistors

® 2 watt output P e

e R.F. Amplifier - —

e Tone Control . r

e 12 Voit — Veground * . b

e Pushbutton or -
Manuat Tuning,

Exclusive to

u KIT SP1
- 10mA

pots Incl.
Specifications — freq. response 10Hz -
noise. Input sensitivity 3mV, for 200mV
Supplied with 5 push-button switches for,

PRE-PAK ELECTRONICS

Incorporates the Philips UF415 high
selectlvity pre-aligned and assembled
RF-IF module for easy construction.
Reception is extremely good even in
country districts; tonal quality is superb

LM380 2-WATT AMPLIFIER KIT

and current self-limiting,

the LM380 chip produces " H
L

distortion, Supply

12-18V at 200mA, suit record player,

Featuring  temperature §4 75 post 25¢
2.2W RMS at max. 0.5%
intercome etc . . . Complete kit

Wow an
d
Hi-Fy eSS than 0.2
€ads, -25%

~c0rd/Pig Yback " Incluggg

Post $1.0
Pole) 34‘50' 0

Switch (6

REC/PLAY PRE-AMP KIT — ——/
o _J Build a complete HI-FI
- cassette deck with this

Q‘!\ professional stereo rec/play
. pre-amp, equalized for max
N ?\ quality of recording to NAB
& ® . specs. The complete P.C.
board is fitted under the
“VORTEX" deck {making a
p compact unit) so as to take

" adventage of the "safety”

STEREO PRE-AMPLIFIER
® Ultra low noise,
e LM381 1.C.
[ 32v
Supply.
ﬁ @ Slzeonly 3" x 2.
® Round of slider
$21.95., post 60c
100kHz, T.H.D. 0.1% at 1KHz, Channel
scparation 60db, less than TuV total input
out, compensated or flat equalization,
input Imp 100K ohms, singte supply only.
3 inputs, tape monitor, stereo/mono .
$26.95., post

with 2W audic. Supplied with aerial and = record button mechanism,
speaker $37.50., (post $1.560) — without | Complete Kit with step-by-step

pest $33.50., (post $1.50). INSTrUCHIONS ByrenwPrnbitwEonat $22.50
E\N BAS\C cheape“ and 1 75¢€ Supplied with stereo VU recording
po
= $14. 4 ac" “INCREDIBLE” 25 STEREQ PIevel r;etersf ........ pARSE $29.45
/"'\ - & A aditas‘ (::z‘ AMPLlFlER MODULE only $14.95 owter ransformer optional, a -
4 t\)':: 2 M ““uns'\b\e - e6.2W  RMS/Ch. XD w holre 1 Bavd beuoBrs 2 1.00
W e RN DR ‘
aple P vty i ’ NPT
Features :_::\' nigh sens‘\zv at ‘- v ;...':: e Low Distortion, .
price:  Tiix car P oot ., aeriel i e Vol, Bass, Treble, Great Value $21.00
wning nstrucf\on V. Uses .e"s(-' gctions v} Bal. post $1.00
eas 1 - bV‘S‘ep in ® 90 day warranty. / ® 12' vo“,t ”f or -veegnd'.,
nest A
Complete, as pictured $14.95., post $1.00 J| @ “more power. srester
Complete, with round or. slider tone torque. ,
controls $19.95,, post $1.00. J gfg:,lgx':gcg‘ance at  (Olims Mk 11)
Complete, as above with power supply instant all-weather starting.
$32.50 post $1.00 TUNER KIT $29.95., post $1.00. : proven commercial design
Choose  any Regulated Power Supply, add $6.95. e changeover to std. ignition.
“a,"t°: 3":’:';‘1 Alum. toggle mains switch and bezef, add EVERYTHING included P.C.B.,
wi s

$1.40

Stereo headphone
$1.85 /
3-way push-utton input switch, add $2.25-
5-way, as above, plus st/mono switch and
tape mintor sw, add $4.75

Choice of twvo SLIM-LINE
“INCREDIBLE” AMPLIFIERS

No. 1. Extruded aluminium front panel,
slider pots, “Incredible” 25 Amp, with

prewound transformer, wire, hardware,
decal etc. Mk Ill KIT — as above, incl. car

anti-theft feature $22 50., post $1.00.

ultra-modern

240V AM Tuner,

featuring easy assembly and alignment
and hi-fil sound performance. Tunes
550-1600KHz with smooth dial action,
large horizontal dial, front panel
mounted volume  control/ON-OFF
Switch. Suit all mono or stereo

socket, wired, add

SPEAKER CROSSOVER
NETWORK IN KiT FORM

A professional, laboratory designed
crossover network of constant resistance
with attenuation of 12dB/Octave both

amplifier. Kit includes attractive black
perspex cabinet,

chassis, transformer,

ferrite rod, tuner module etc. std. power supply, 5 pin din socket, d
headphone socket, On/OFF Switch and ngﬂEs )
bezel . . . complete kit $39.95., post two-wab E':':’ Cl’OSSlosve:
FERRIS TRANIMATE No. 2 De-Luxe amp, with these extra ith < e

o RF Booster for
transistor radios.

e Pulls in stations
100°s miles
away.The fantastic

features — Rumble/scratch filter, st/mono
switch, speakers A or B, phone/6ape input
etc . .. comp'ete kit $44.50., post

WER SUPPLY KIT

frequency of 4kHz at 8
ohms. Power handiing
30 watts R.M.S. Chokes
are prewound and full

) instructions are
Now only $8.95 ?’rir\l’;lmate Fi: hei '; VERSA;‘;LLE PSOQ l supplied. Kit Price.
transistor tuned RF amplifier (patented ° Regt“:;e ) " $5.90 post 70c _
design) for use in car or in country areas O P'OAOV DC output L ’j MOOEL CN3 -~ is a threeway L-C
to allow portable transistor radio; to '.225;\ max current crossover :‘or wooferf, mid-range and
pick-up distant or weak stations. Post $150 52A) with t.::ee:‘eé \vatH crczsseo;:rm:eqpuencle;ofd?_OO
Connects easily to any transistor radio, $22 Lyrrent sensing (0. ripple a za . Power handling
operates on 9V No. 216 battery (not Variable curr d protection. low e 30W R.M.S. Chokes are pre-wound and
included). Normally priced at $15.95. crowbar °V9"°:°r stereo ampltfiers full instructions are supplied. Kit Price
SPECIAL PRICE $8.95. Post 50c. output. \deal $8.90 post$1

Transfo
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THE PRINTIMER

an A.J. Lowe design

Improve your photo print quality with this simple design.

ONE OF the major causes of poor
quality in enlarging black and white
photographs is lack of consistency in
print-development time.

Many photographers think that they
can get away with  making
enlargements without exposure test
strips by pulling the print out of the

developer when it looks about right.
The PRINTIMER should teach them
better ’‘manners’ and help them
produce better prints.

The unit described in this article
gives an alarm-a fixed time after
pushing the start button. Once the
timer is set at the development time

you believe is right for you, whether
that is 1% minutes, three minutes, or
anywhere between, consistent
development times will be obtained
giving consistency of results. Poor
prints are then the result of wrong
exposure, not a combination of wrong
exposure end wrong development,

WHAT IT DOES

As can be seen from Fig. 1, the timer
has an on/off switch and a start button
as its only visible controls. It can be
turned on, and left on, for the whole
of a darkroom session as the current
drawn is very low. Once an exposed
photo paper has been truly dunked in
the developer, the start button is
touched, and (say) two minutes later,
a Sonalert alarm beeps for a few
seconds to indicate the expiry of the
chosen development time. The device
is ready for immediate re-use. It saves
all the problem of watching a clock
while development is taking place. The
start button, which has been made
super large, costs nothing and can’t be
missed in the darkroom. It can be
operated with an arm or wrist by those
darkroom workers who like having
their fingers wet all the time.

Other uses for this device are as an
egg timer, or even as a timer for quiz
shows where a contestant must answer
in a particular time. It could also be
used as an STD telephone-call timer to
remind you of the passage of time.
Although it is basically a preset timer

L]
5 - WA
ca é R8 ;
R1 . R3 R4 ?060k R7 50yF=p= 100 + W
3.3M 82k 680k
54 ALARM
8 4 A 8 4
6 RV1 6 X
5 ’; 220k -
Ic1 1C2 R9 BATTERY
100k c A4
| WVV.V . 3 b 1 3
R2 7 c2!
470 1 2 0.001uF 1 2 a1
BC108
£
RS
1k :
+
1 g .
T 47uF o u
Fig. 1. Circuit diagram of the print timer.
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Fig. 2. Printed circuit board (full size).

HOW IT WORKS

The timer uses two NESSSV IC
timers as shown in the circuit
diagram Fig. 1.

Integrated circuit ICl is the main
timer — its time of operation being
determined by the values of R1, CI
and the preset pot RVI. When the
start button, Sl is pressed, terminal 2
of IC1 is connected momentarily to
the negative rail. This sends the
output of IC1 (terminal 3) high.

At the preset time, terminal 3 goes
low, and so applies a negative going
pulse to terminal 2 of IC2 which is
the second NES55V timer. Terminal
3 of IC2 goes high, turning on the
BC108 transistor Ql, thus allowing
current to flow through the Sonalert.
After the Sonalert has sounded for a
couple of seconds or so, as
determined by the values of the
timing components of 1C2 (R7 and
C3), terminal 3 of IC2 goes low
again, and the Sonalert is turned off.

The fact that terminal 3 of ICI is
low (in the qui¢scent state of the
device) does not cause IC2 to restart
as a negative going pulse is required
to do that.

Resistor R8 and capacitor C4
stabilise the supply to the ICs so that
they are not affected by pulses
produced when the Sonalert switches
off and on.

R8 v 100 ohms ”
RV1 Preset potentiometer 220k

C1 Capacitor electrolytic 47UF 6.3 volit
tantalum
C2 Capacitor .001LF ceramic
c3 Capacltov electrolytlc 2.2 25 volit
c4 SOUF 25 volt
1C1 1C2 Integrated circuit timers
NE 555V

Q@1 Transistor BC 108

type MB-
S1 Push button switch — see text.
$2°Toggle switch on/off
Battery 9 volit
C:tse. p.c. board, aluminium for bracket
c.

PARTS LIST
R Resistor 3,3 megohms YaW
R & 470 ohms &
R3,R6,R9 100k v
R4 Resistor 82k v
RS 0o 1k "
R7 " 680k "

Alarm S%nalnzevt type SC628, or Morganite

Fig. 3. The printed
circuit board is
mountad on an
aluminium brackat
which, in turn, is
sacured to the front
panel by means of
the Sonalert.

it could be made readily adjustable, as
described later.

CONSTRUCTION

The timer was built into a plastic
case measuring 140 x 100 x 75 mm
with the works mounted on a printed
circuit board 70 x 47 mm. The printed
circuit board is mounted on an
aluminium bracket, which in turn is
secured to the front by the Sonalert as
shown in Fig. 3. The arrangement
shown leaves enough room in the case
for a 9 volt Eveready battery, type No
276-P, which will last a very long time.

There is nothing critical about the
layout, and those who prefer
Veroboard or matrix board
construction can easily work out their
own layouts.

The copper side of the printed circuit

TO START

TO BATTERY —-VE

Fig. 4. Component overlay.
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BUTTON E % DJQF " TO SONALERT +VE
“U E B> TO SONALERT —VE

board used in the prototype is shown
full size in Fig. 2, and the layout of
components on it is shown Fig. 4,

Both ICs are mounted in one 16 pin
DIP socket with their notches nearer
the positive rail. Note that pin 5 of
IC2 is not used and so the bottom
right hand corner pin of the IC socket
may simply be run through a hole in
the board or cut off.

Polarity of electrolytic capacitors C1
C3 and C4 must be observed, as must
the polarity of the Sonalert.

The large 60 mm diameter push
button marked START is a gift from
your friendly jam manufacturer — it's
the screw cap off one of his jars. The
‘spring’ of the push button (developed
after much experimenting) is a disc of
plastic foam about 3 mm thicker than
the depth of the cap, and about

n

—Qre——

~70s SWITCH

&6
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THE PRINTIMER

The completed print timer.

20 mm less in diameter.

First solder a flexible lead to the
inside of the screw cap — out near the
rim. Then paint the cap white if it
carries some brand name.

Next carefully remove the paint from
the lower edge of the rim of the cap
by rubbing it on a piece of emery
cloth. The edge of the cap must be
clean all round because this is the
surface which makes contact with the
aluminium panel, and it must ‘make’
wherever the button is touched. Glue
the plastic foam ‘spring’ centrally, to
the inside of the cap. When it is set the
push button is ready for mounting on
the panel. Its position should be
determined and then a hole drilled
obliquely through the panel at some
point below the cap, but clear of the
foam-plastic spring. Thread the lead
(soldered to the cap) through the hole,
and position the cap so that the lead
does not cause any restraint to
pressing the cap.

When all is in position the bottom
side of the plastic foam may be glued
to the front panel. You now have a
first class push button, far bigger than

any you could buy.

Note that the battery negative lead is
connected to the panel by means of a
suitable tag on the printed-circuit
board mounting bolt. From there the
negative lead goes to the
printed-circuit board itself.

The battery should be anchored
inside the box by a suitably shaped
aluminium bracket.

ADJUSTMENT

With the component values shown
the timer range is from about % to 3%
minutes. Component tolerances could
affect these figures, but timing is not
sensitive to battery voltage variations.
The actual time delay before the
Sonalert sounds is set by the preset
pot RV1. This should be adjusted to
the time of development you intend to
use.

Those who want to have an
adjustable timer, for other purposes,
could bring out leads from the
printed-circuit board and substitute a
panel mounted potentiometer for the
preset pot RV1. ®

UNITED TRADE SALES I
280 LONSOALE ST. MELBO URNE, 3000

PHONE 663-3815 (0 pposits Myers)

SOLID STATE A/C. D/C 3 BAND
AM/FM/AIR/PB/WB, PORTABLE
TRANSISTOR RADIOS. Frequency
Range AM 530-1640 kHz-FM 88-108
MKz, Air/PB/WB. 108-175 MHz, Weight
approx. 1.2 Kilos. Excellent reception
on Aircraft Band and P/B and AM, These
sets are availlabte only from us. Fully
Guarantehd s35 00 ea. P/P $2.50.
POWE UbPLI EX COMPUTER.
FULLV TRANSISTOR REGULATED.
These umits are as new and are in perfect
working order. Original cost was in
excess of $300 each. Two Models
available. 240V A.C, Primary, 12V D.C.
Secondar at 5 Amps, and 240V,
Primary 30V D.C. Secondary at S Amps,
$30 each. Freight Forward, Weight
approx. 12 kilos.
COMPUTER TAPE 1/2" diameter on
12" reels in plastic boxes. Good
condition $1.00 ea. P/P $1.00.
COMPUTER BOARDS. Approx. 10
Transistors plus 30 Diodes and Resistors
on each board. All components have
long leads $1.00 ea. P/P 40 cents. Special
offer, 6 Boards for $5.00 plus P/P $1.50.
COMPUTER RELAYS SILVER WIRE
TVPE 4 sets changeover contacts. Size
2" x 1" x ' complete with socket,
20V coils with latching coil assembly. 75
cents ea. P/P 20 cents.

SILICON DIODES. 100 P.I.V. 145
Amps, $3.00 ea. P/P 30 cents.
CASSETTE TAP ADS. Mono,

Transistor, $1.50 ea P/P 15 cents.
RANSISTORS 470, 0C203,
OC4S, 2N1308, 35 cents ea. AC126,
2N1306 45 cents ea. 2N1308/2N1309
Matched Pairs, $1.50 P/P 10 cents.
CRYSTAL FILTERS, 10.7MHz to
10 kHz. Bandwidth $5.00 ea P/P 30

cents.
TELEPHONES. Black — compiete with
handset. $3 each P/P $1,50.
COMPUTER MODULES contalnln?
x 12AU7 valves or 2 x 12 BH7 valves
plus diodes & resistors 50 cents each P
& P 25 cents.
LARGEST STOCKS OF SURPLUS
HAM RADIO PARTS AVAILABLE
Wanted to buy — Test Equipment,
Transmitters @ Receivers
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A.R.R.L.
RADIO AMATEURS

HANDBOOK
1974 Edition

The handbook has long been considered
an indispensable part of the amateur’s
equipmaeant, and is the standard Manual
of Amateur Radio Communication.

Price $6.95
Post and Packaging 90c

R.S.G.B.
RADIO COMMUNICATION
HANDBOOK

Theory and practice of the latest
techniques have been blended together
to form a book essential to both student
and constructor.

Price $12.75
Post and Packaging 90c

COLLINS BOOK
DEPOT PTY. LTD.,

401 Swanston Street,
MELBOURNE,
Victoria, 3000

Phone: 347 8422

DISPOSAL
SALE

Of Surplus and Ex Government
Electronic Gear

STOCK MUST BE CLEARED
NO REASONABLE OFFER REFUSED

OPEN 9.30 AM — 5§ PM Monday to Friday
9 AM — 12 noon Saturday

AVO Modsl &
condition from SJS

No. 19 & No, 62 Tunscﬂvou. P!ontr of part
wrecked units any reasonable offer will buy.

A.W.A, RC Audio Oscliator, 20HZ to 200kH2
in 4 bands., HIZ & 600 ohm 240 VoIt
AC$65.00

COAX CABLE 58 ohm Ascand 15 P1/24,
Brand new 1/8" ouma, diameter, 12¢ pe( yard,
$10 per 100 yard ree).

LARGE QUANTITIES of hard to get valves,
transformers, semi-conductors & components,
dural tubing, cables multicore & coaxial,
conmclm& leads Cannon type plugs multipin,
relays PMG types & miniature, telephone parts,
teleprinter units, all types of panel meters new
& used, test ociulpmcnt muitimeters, signal
generators, oscllloscopes, power supplies,
standard racks and thousands of compononi
parts, potentiometers, capacitors o1l filled &
slectrolytic, hgh low wattage resistors,
transistor circuit boards, crystals.

l Muitimeters. ‘As new

SPECIAL THIS MONTHONLY
Standard P.M.G. Black Telephones Dial Type
tested with Ericson Plug $7.95 few only!

Ericaphon Plastic Telephone dial in base —
fatest type $19.75 As new few onty!

Encson 800 scncs Telephones dial type as new
$17.50 few only

PMG Type Tolophone Plugs,
standard type Ericson 95¢ a pair.

:’Dtgn Counters. Post Office Type 40 VoIt 50c

RADIO DISPOSALS

104 Highett Street, Richmond, Vie,, 3121
(Near Lennox Street) Phone 428136,

white plastic
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Looks can be

deceiving. And

size isn’t

everything.

Uniess you're

talking about

m a Jensen Speaker System. When the wraps

are off a Jensen (as on our Models 4, §, or

6-left to right) you

you're looking for.

With 50, 60 and 75 watts respectively, these Jensen

Systems can be comfortably driven by the big new

amplifiers. Yet they're so efficient they only need 10
watts to fill yourroom with sound.

Of course, the quality of our sound reproduction is

power and efficiency.

o -

Jensen’s Total Energy Response design reproduces
sound accurately with low distortion of all frequencies.
And we do it over a 170° angle of dispersion.

Jensen Speaker Systems have another powerful thing
going for them, too. Our 46 year reputation for quality.
You can’t build that overnight.

And that's why Jensen gives every Speaker System a
full S year parts and labor warranty. We know we build a
quality product And we back it up with a quality
warranty.

We encourage you to compare a Jensen Speaker
System with any other. The proof is in the product. And
we build a better one.
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If the reproduction of music to you is too important to
settle for anything less than totally realistic sound, you
need Amcron audio components. Amcron’s experience in
producing professional studio equipment, where absolute
faithfullness to the original performance is a demand, has
assured that .each Amcron component is designed to
reproduce the purest, most realistic, 100% honest live
sound that is as accurate as the most advanced engineering
can make it.

Your Amcron audio specialist will help you select the
models that will best fit your needs and price range.

AUSTRALIAN DISTRIBUTORS:

m Electronics Pty. Ltd.
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Whichever you choose, you can be sure they are all
superbly matched pieces for a totally compatible system.
And all are professional quality components built with
painstaking craftsmanship. Anything less just wouldn't be
Amcron. Write for full descriptive literature and reviews.

RMCron

Crown Internationsl U.S.A.

Made only in America

(7

202 Pelham St., Carlton, 3053 Vic. Ph. 3478255
190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 4394201
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FROM

FOR YOUR ENTERTAINMENT!

Modern technology brings you a new‘(‘!r\Lns‘Ln ﬁ'l h
music systems. For the first time, here is a music

system that allows everyone to enjoy the thrill of
genuine hifi stereo sound — The Concerto 10001
It sounds better than any other sysiem at $249.
There are 3 good reasors why:—

(1) You get a fully automatic turmtable with a
magnetic phono cartridge with a long-life diamond
stylus

(2) You get a 13 wait RMS per channel amplifier
that has bass & treble tone controls, tape monitor and
headphone facilities, and a separate volume control
for each channel.

(3) You get two fully air sealed speakers systems
with a 10" bass speaker and 2‘° twaeter in each
walnut enclosure.

UNOOUBTEOLY, THE BEST AT THE PRICE -
CONCERTO 1000.

A GENUINE Hi-FI
STEREQ

MUSIG SYSTEM
ONLY $249

Distributed by m ELECTRONICS PTY LTD 203 Pelham St., Cariton Vic. Ph. 347 8255

19¢ anoughby Road, Crows Nest, NSW Ph. 4394201



For your listening pleasure —

THE EXCITING RANGE OF ‘PARAMOUNTS’

BRINGS

. ON
THE
NEW

The hifi market has long needed a range of
high-performance aesthetically pleasing speaker systems,
for the hi-fi enthusiast who wants the best but can’t
afford overpriced imported systems.

The .individual drivers in each of these systems are
imported from one of America’s largest speaker
manufacturers, who have designed and engineered the
“Paramount’” range for Linear Design. The bass drivers
are skilfully engineered bump-down chassis, to produce
maximum cone excursions, This long-throw travel will
allow for the reproduction of rich, deep bass notes
without cone distortion. All the bass drivers also have
the patented AlumineTM voice coil for maximum heat
dissipation. All in all, a woofer that insures unparalleled

power handling capabilities and low distortion.

For high frequency reproduction, the “tweeters’’ are
engineered with a moulded high density curvilinear cone
for wide angle dispersion, and are acoustically dampened
within sealed back housings. Large ferrite magnets insure
superb transient response and definition. Of special
design is the “phenolic ring”” tweeter, as used in the
models P 100 and P 300, that is a unique feature and
further improves dispersion. The *'phenolic ring’’ tweeter
is used in many well-known U.S. speaker systems,

All the components are carefully selected and tested.
This procedure gives you the ultimate in a speaker
system, based upon your particular needs, power ratings
and price range.

PARAMOUNT 100:

An 8" woofer, with a 4 layer voice coil and butyl rubber
edge suspension, insure the flattest low frequency
response in the budget price bracket. This woofer, when
coupled with the revolutionary “phenolic ring’’ tweeter,
creates a system that is truly an advance of the
statement-of-the-art.

Power handling:— 25 WRMS — Frequency response:
45-20,000 Hz.
Price:— $129 per pair

PARAMOUNT 200:

Elegant sound reproduction provides exciting listening
with this ““Paramount’’ three-way system. Powerful bass
from a 10” polyurethane edged woofer, pure midrange
clarity from a 4%" sealed back driver, and add a 3"
curvilinear tweeter for reproduction well beyond the
audible range, and you have a luxuriousness of sound
that is difficult to imagine.

Power handling:— 50 WRMS — Frequency response:-
41-20,000 Hz.

Price: $199 per pair

PARAMOUNT 300

The maximum in sound, the ultimate in quality, that’s
Linear Design’s Paramount 300, Engineered to be the
best 3-way speaker system on the market at a medium
price, the 12 polyurethane woofer, 4%." midrange and
the best of the “phenolicring’’ tweeters, all superbly
matched, span the frequency spectrum in a way that
adds “culture’” to your sound. The Paramount 300 will

reproduce the gargantuan roar of the fourteen foot
organ pipe, and the freshest tinkle of the glockenspiel
with absolute clarity.

Power handing: 50 WRMS —

Frequency Response: 35-22,000 Hz.

Price: $249 per pair

When you're shopping for fabulous sounds, Listen to Linear Design’s ‘“Paramounts’’.

AUSTRALIAN DISTRIBUTORS:

202 Pelham St., Carlton, 3053 Vic. Ph. 3478255
Electronics Pty Ltd. 190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 4394201
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_Spot the
deliberate errors
in Des Troyer’s

power supply circuit

e

Fig. 1.

A LITTLE knowledge can be a
dangerous thing. This old saying is
certainly true of electronics, for the

power supply {Fig. 1), as designed by
Des Troyer, obviously contains quite a
few errors.

He assures us that it is designed to
supply a constant 5 volts at currents
up to 4 amps with less than 1 volt PP
ripple. As our readers can see, his

5V.4A

&

design will not only not work but, is
positively ansafe.

Whilst some of his errors are only in
drawing or typography, there are other
fundamen-al errors  which  any
proficient hobbyist will immediately
spot — or will he?

There are Adcola soldering irons
waiting for the 12 best accounts of
Des Troyer's errors. The Adcola irons
are the M70 model which are specially

DES TROYER’S PARTS LIST

R1 - Resistor 560 ohm Y% watt

C1 —~ Capacitor 200pF 16 volt electrolytic
Transistor 2N3055

D1-D4 — Diode type IN914 or similar

ZD1 —  Zener diode 4.4 voit 400 MW

T -

F1 - Fuse 10 amp .

LP1 Neon indicator.

Des Troyer has clearly made many errors —

readers may nevertheless assume that the
| voltage rating of T 1 is correct.

Transformer power 240 V to 15 V at 2 amps

designed for use on transistor,
miniature and micro-miniature
electronics and instrument work. They
operate direct from 240 volt ac, are
quick heating, efficient and reliable.

Winners will be notified by mail and
results will be published in the earliest
possible issue.

Please be absolutely sure that you
include your name and address, in
BLOCK LETTERS, with your entry.

THIS IS NOT A CONSTRUC-
TIONAL PROJECT. BEGIN-
| NERS ARE WARNED NOT TO
ATTEMPT TOQ BUILD THIS
CIRCUIT AS IT CONTAINS
BELIBERATE ERRORS.

Entries must be addressed to:— !

Adcola Contest, Electronics Today
International, 15-17 Boundary St.,
Rushcutters Bay, NSW 2011. ‘

CLOSING DATE:— Monday 26th
August 1974,

AUSTRALIA PTY LTD.

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1974

THE ADCOLA M70 SOLDERING IRONS TO BE AWARDED AS
PIIZES IN THIS CONTEST HAVE BEEN DONATED BY KITSETS
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FFSET
v%LTAGE

OSCILLATOR

The completed lineer IC tester

Test all commonly available operational amplifiers for three vital

parameters,

LINEAR integrated circuits are
available today at prices little higher
than those of discrete transistors. As
they offer far better performance
parameters, and greater versatility than
transistors they are being used in new
designs in ever increasing numbers.
Most linear ICs are now built into a

72

standard 8-pin, dual-in-line plastic
pack, have the same pin connections
and very similar characteristics. Hence
as the only real difference is in the
associated frequency compensation
network, a universal, linear — IC tester
is quite a feasible proposition.

The tester, described here provides a

Showing the internal
construction of the
tester. Note that
matrix board hold
the majority of the
components.

LINEAR IC TESTER

m PROJECT 115

quick check of vital operating
parameters. Checks are provided for
offset voltage (max *10mV), offset
current (max * 1000 nA) and of
operation in  an actual circuit
configuation.

It is a most valuable instrument;
saving an experimenter time that
would otherwise be spent tracing
down faulty ICs.

CONSTRUCTION

We chose to mount our circuitry on a
smail piece of matrix board, rather
than a printed circuit board, as there
are relatively few components used.

Make sure that IC1 is orientated
correctly (note pins 1, 5 and 8 are not
used). The wires from the
compensation switch (SW2) should be
as short as possible in order to
minimise the chance of unstable
operation.

The test socket should be glued into
place (taking care not to get glue down
the pins) and, after the wires to the
socket are soldered on, these should
also be held to the panel with glue or a
metal clamp.

The wires to the socket must be
supported in some way, as detailed
above, to prevent the rather fragile
pins breaking off.

HOWTO USE

The parameters of commonly-
available ICs are detailed in
Table 1. An IC on test should not
exceed these figures. Those that do
exceed these values may not operate
correctly in some circuits and should
be discarded.

To test an IC, plug it into the test
socket making sure that it is orientated
correctly. Select the appropriate
equalization as detailed in column 4 of
Table 1 and switch the unit on. Select
‘OSCILLATOR’ mode and observe
that the meter should sweep up and
down the scale at about 1 Hz.

Now switch to ‘'OFFSET VOLTAGE’
mode and read the meter which is
calibrated at

10 mV full scale
deflection.
Next switch to ‘OFFSET

CURRENT". In this mode the meter is
calibrated at 1000 nA (1 microamp)
full scale deflection.

Discard any IC that does not oscillate
or has excessive offset current or
voltage.

ELECTRONICS TODAY INTERNATIONAL — AUGUST 1974
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TABLE 1
A TYPE MAX OFFSET CURRENT MAX OFFSET VOLTAGE COMPENSATION
301 50 nA *75 mv c
307 50 nA 75 mv A
308 1nA 75 mv c
709 500 nA 75 mv 8
741 200 nA *6 mv A
748 200 nA *6mv c
777 20 nA *5 mv c
1456 30 nA 12 mv A
T T ——— T —
HOW IT WORKS — ETI 115
PARTS LIST ETI 115 Centre-zero meter M1, via resistor
RS, indicates the output voltage from
the IC under test. The frequency
R1,2 Resistor 100 5% W IC1  integrated circuit UA741 compensation components for the
R3,5 00 2.2M o o :
R4 " Y] wow ML meter 0.5 mA—0 —0.5 mA particular IC under test are selected
R6 ® 22 k wow Ferrier Instruments model B46 or by SW2, and the test mode is selected
R7 " 1.5k 0 o similar by SWI1.
R8 ; 39 k v In position “C”, of SW1, a 2.2
2?0 " ?gokk S SW1 Switeh ,zoffr';' 3'position megohm resistor is connected from
sw2 o0 2 pole, 3 position the output (pin 6) of the IC under
C1 Capacitor 1UF polyester rotary test to the inverting input (pin
. og)oolc;,g:-r sws & [ R 2), and a 2.2 megohm resistor from
c3 " 33pF ceramic  Metal box approx. 150 x 180 x 90mm. the non-inverting input (pin 3) to
ca @ 220pF " (Aust. Trans 70-50-40) or similar, ground. Current is drawn by both pin
C5,6 " 10MF 16V 2 x 9V battery (type 216 or similar). 2 and pin 3 of the IC and, if these
electrolytic

currents are equal, the output voltage
will be zero. Any difference in input
currents will therefore be indicated as
an output voltage on meter M1.

In position B the resistor from pin 6
to pin 2 is reduced to 22k and a 100
ohm resistor, R1, is connected from
pin 2 to ground. This results in the IC
having a voltage gain of 220. Resistor
R2 is also made 100 £2so that offset
current does not affect the operation
in this mode. Hence the IC will now
amplify any offset voltage between
pin 2 and pin3 (that is, it is operating
in the linear mode) by 220 and the
meter deflection will be proportional
to the offset voltage.

If either offset voltage or offset
current are excessive the meter will
read off scale and the IC should be
discarded.

In mode A the IC is connected as a
triangular wave oscillator having an
operating  frequency of 1Hz.
Integrated circuit 1Cl is connected as
a Schmitt trigger where the output
of the Schmitt goes high if its input
drops below -1.5 volts, and will go
low if the input exceeds 1.5 volts.
The output of ICI is taken, via a 1
megohm resistor, to the input of the
IC under test and the output of the
Test IC becomes the input of the
Schmitt trigger. An integrating
capacitor, Cl1, is connected across the
IC under test. The effect of thisis to
cause the output of the test IC to rise
at 7 volts per second until +1.5 volts
is reached. At this point the Schmitt
operates and the output of the test
IC now commences to fall at the
same rate. When -1.5 volts is reached
the direction reverses again and the
cycle repeats. Thus we have an
oscillator with a frequency low
enough to be followed by the output
meter as an indication of correct
operation.
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IN ONE GREAT VOLUME

The Second Volume of Projects from

HEGTRONIGS TODAY INTERNATIONAL

ON SALE NOW
AT MOST NEWSAGENTS
ONLY 32 ﬂﬂ

If you prefer u m order dir f om the publishers by sending $2
{which includ g ) Send y order now to:

MODERN MAGAZINES (HOLDINGS) LTD.
15 Boundary Street, Rushcutters Bay, NSW, 2011




Now everybody can enjoy building electronic kits!

Easy to build |=4§ T (I=1FT,

Solid state electronic project kits

No technical knowledge or
experience necessary

Modern professional solid
state circuitry

The finest professional
quality parts

Easy, comprehensive step-by-step instructions

Introducing the first series of Kitcraft Kits . . .

KC100 One watt audio amplifier — KC600 Variable power supply —
with slider tone and volume 0-15v DC. Ideal for all
controls $ 8.28 Kitcraft modules $10.91
KC200 Electronic  timer — KC700 Lamp dimmer module —

continuously variable from can also be used as motor
0.5 seconds to 1 minute $ 9.75 speed control up to 500W $10.48

KC300 Touch switch — will handle KC800 Photo relay — operates to
up to 240V at 5A $ 7.05 200 feet, relay output

KC400 Model speed control — vary (240V at 7A) $ 7.86
speed of slot cars, trains, KC900 Sound operated switch —
etc. — up to 15V $10.45 use as transmitter VOX, cry

KC500 Two transistor radio — uses alarm, etc. $ 9.90
FET input, earphone KC1000 Metal detector — use also as
output $ 5.70 pipe and wiring tracer $ 5.07

Kitcraft kits are available only from Kitsets Australia:

VISIT OUR BRANCHES AT:
SYDNEY DEE WHY BRISBANE * For mail order -
400 Kent St., 21 Oaks Ave, 293 St. Paul’s Ter, send order with cheque to

KIT-SETS AUST, | 2% Pions5790 | Eeraasar™™ | 0! sax 176, Doo Wiy, NS, 2068

MELBDURNE ADELAIDE PERTH Phaone: (Area code 02) 982 7500
271 Bridge Rd.,| 16A Peel St, 657 Wellington St, {24-Hour Service)
Richmond Adelaide - Perth. For same day PMG/COD service.

Ph: 424651 Ph: 876505 Ph’ 21-3047
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AS ANY student of music will know —
a metronome is a vital piece of
equipment in early lessons. One is so
busy remembering where all the
fingers go, etc, that timing almost
always suffers!

Conventional metronomes are quite
bulky devices which seldom, if ever,
leave the music room. But here we

present the circuit of a simple unit
which may be made small enough to
fit in a shirt pocket, whilst still
offering adjustable timing and a
reasonable output level. By virtue of
its portability it may be used to
provide timing for those who have
been expelled from the house, to go
and practice somewhere where he
won’t offend ‘'music’ lovers.
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Fig. 1. Circuit diagram of simple unit using low value

03 timing potentiometer. (see text)
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PROJECT 228

Two simple units provide full timing range

We built our unit into a cheap radio housing,

_l_

CONSTRUCTION

There are very few parts, and the
circuit is so simple that it will only
take a few minutes to assemble a
working unit on matrix or vero-board.
We purchased a small radio set for
$3.95 and stripped the works out of
the case. Thus we now had a case,
speaker, potentiometer, battery and
battery clips for less than it would
have cost us to buy the parts
separately! The potentiometer
supplied with the radio was a low
resistance unit and, if such is the case
Fig. 1 should be used. If this approach
is not used then the even simpler
circuit 2 may be used with a separately
purchased 2 megohm potentiometer.

Whilst we don’‘t normaily
recommend the destruction of
perfectly good radio sets, on this
occasion it seems to be financially
justified, and one could always
reassemble the radio after the
metronome has served its purpose!

Building the unit into a shirt pocket
configuration does have  one
disadvantage — the smallness of the
speaker limits the volume of the tick
produced. If this is considered to be
too much of a problem then, of
course, the unit should be constructed
using a larger {12 cm or more) speaker
which will be much more efficient.
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HOW IT WORKS — ETI 228

The OM802 IC acts as a relaxation
oscillator where the output at pin 4 is
a squarc wave (although not
symmetrical). The output of the IC is
coupled to the speaker via a 100uF
capacitor C2. The speaker hence
receives a short pulse of power (peak
6 watts), producing a sound similar
to that of a mechanical metronome,
each time the output of the OM802
changes negative. The positive going
edge has a slow nise time and does
not provide an output.

When the output of the OM802 is
high there is virtually no current into
pin 2 and hence C1 will charge via R4

Fig. 2. Circuit diagram of an even simpler unit using a
conventional high value potentiometer.

and RV3 (circuit 2). When the
voltage across Cl reaches
zpproximately 50% of the supply
voltage, the output of IC1 goes low,
the voltaze at pin 2 of IC1 goes low
and C1 will be discharged. When the
voltage across Cl falls below 1 volt
the output of IC1 will go high again
and C1 will be recharged. Since RV3
controls the current into Cl, it also
provides control of the operating
frequency.

In some cases it may be desirable to
use a lew value potentiometer to
control operating frequency and In
this case circuit 1 should be used. In
this circuit RV2 is the main control

PARTS LIST
*R1 Resistor 1.5M 2W 5%
R2 " 4.7k X o
R3 > 470 - -
ttR4 ” 22°k " "
*RV1 Potentiometer 10k Lintrim
*RV2 A 5k Log
**RV3 " 2M Lin
*D1 Diode IN914

() Capacitor 14 F 10V electrolytic

c2,3 e 100{.( F 10V
electrolytic.

IC1 Integrated circuit OM802

Speaker 8 ohm or higher

SW1 single pole switch

9V battery type 216 or similar

* not required if circuit 2 is used
**not required if circuit 1 Is used

and the maximum pulse rate is preset
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