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Now-Sony’s ‘something for

everyone’ Stereg

------

She wants to play a cassette, he has his favourite reel.
No problem! Sony's exciting new TC-330 plays both —
in stereo. Here is the perfect stereo control centre, with
all-silicon transistor integrated stereo amplifier. There's
easy dubbing from reel to cassette or vice versa. 3ich
tone comes from 10 W total power. Two lid-integrated
high compliance speakers. Separate treble and >ass
controls. Noise suppressor to cut out tape hiss. Pablic
address facility,too. Stereo headphone jacks.

JACCBY ©
MITCHELL
SYDNEY: 26 2651, MELBOURNE: 30 2491,

ADELAIDE: 53 6117, BRISBANE: 26 467,
PERTH: 28 8102, LAUNCESTON: 25 322.

Superb tape recorder has three speeds, 7" reel capacity,
two meters, 4 digit tape counter and auto shut off.
Cassette racorder features easy push button operation,
simple loading, 3 digit tape counter, and tape end indi-
cation lamp (when used with SONY compact tape
cassette).

M=zarzly connect a turntable (Sony’s PS1010 for example)
to Sony’s superbly styled TC-330 and you have the
cormr plete sound system. $425.00.

SONY
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ENCEL BRINGS YOU GREAT VALUE AND QUALITY

IN 4-TRACK TAPEDECKS —
AUTO/REVERSE MARLUX 407 — ONLY $425.00!

The Marlux 407 has all the features that
make a great recorder—push-button
solenoid control of tape motion,
hysteresis synchronous capstan motor,
supply and take-up reel motors for
smooth tape spooling, electrical speed
change, tape tension control for standard
and thin base tape, etc. .
American High Fidelity Magazine review-
ing Marlux 407 enthusiastically says—
“the unit offers high performance and
versatility in a well-engineered and hand-
somely-styled open reel format aimed

at the serious home tape enthusiast.
Especially notable are its low wow and
flutter, low distortion, excellent signal to
noise ratio, absolute meter accuracy and
smooth extended response, Thanks to
its careful engineering and construction
it is a pleasure to use and to listen to."”

*Stereo Review' Magazine was equally
enthusiastic. “A carefully thought out
and well-made machine. In an A-B com-
parison of input and output signals,
virtually no difference could be heard
between them at 74 ips.” Marlux 407
offers 4 heads which allow reverse play,
plus off-tape monitoring. Frequency re-
sponse—30.20,000 Hz @ 7% ips; 40-
16,000 Hz @ 3% ips. Two speeds—74 &
3} ips; re-wind or fast forward time—
less than 60 seconds for 1,200".

As the magazine *“Audio” says in its
review—"Marlux 407 is certainly a lot
of tape machine for the money. It would
make a fine addition to any good quality
stereo system, bar none!"”

At the Encel price of only $425.00 it is
outstanding value!*

LOOK AT ENCEL'S UNBEATABLE PRICES
ON FAMOUS MICRO EQUIPMENT
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MICRO MR-211 TURNTABLE.

A 4.pole hysteresis, synchronous, outer-
rotor motor and feather-touch selector
gives positive 33% and 45 rpm. Static
balance S-shaped tone arm, fully com-
pensated, accepts standard $” mounting
cartridges. Oil-damped lift. Baseplate
silver finished, mounted in wooden base
with plastic cover, Encel price $149.00.
(Cartridge of your choice extra.)

MICRO MR-111 TURNTABLE.

Engineered for high-quality reproduction.
Vibration-free belt drive: 33¥3 or 45 rpm.
Baseplate matt black. High-precision tone
arm and hydraulic lift. Encel price $72.50
(C:rtr)idge, tinted acrylic lid and base
extra.

ELECTRONICS PTY.LTD.

MICRO QUALITY CARTRIDGES.

With replaceable diamond stylii. Those
coded ‘e’ have elliptical stylus. Those
coded '/5" or ‘'/7' have 5 mil and

7 mil conical stylii respectively. Stylii are
interchangeable within the two ranges
without the use of tools.

3100/e—Encel price $26.50. A top-
quality magnetic unit approved for use
in broadcasting stations throughout Aus-
tralia in systems that meet the Australian
Broadcasting Control Board standards.

3100/5—Encel price $21.50.
3100/7—Encel price $19.50. A ruggedly
constructed unit giving high quality
performance.

2100/5—Encel price $15.50.
2100/7—Encel price $12.50.

MICRO MDP-3 DUST BUG.

Cleans recordings automatically ahead
of the stylus. Weighted base requires no
fixing. Encel price $4.50.

MICRO MSB-1 SHOCK ABSORBERS.

Eliminate or minimise turntable baseplate
feedback (50-200 Hz). Suit all turntables.
Encel price (per set of 4) $12.50.
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RENOWNED STAX SR-3 STEREO
HEADPHONES.

(with SRD-5 adaptor)

World's finest electrostatic headset.

Hi-Fi News review states, ‘‘response is
very smooth, with no obtrusive peaks or
colouration . . . a sense of realness about
the sound . . . comfortable to wear for
extended periods. They are by no means
expensive and are probably better than
anr other headphones at present avail-
able, certainly better than any we have
tried.”

Australian Hi-Fi in a recent review says:
“We ﬂerformed comparison tests between
Stax headphones and our monitor
speakers and decided that our monitor
speakers will have to go! These head-
phones offer a performance, which, while
not perfection, is the nearest thing to it
which we have yet experienced in either
speakers or headphones.’

Encel price $76.50%

Note: Ask for copies of reviews from
authoritative technical journals on all
items marked*.

All prices quoted include Sales Tax.

m AUSTRALIA'S GREATEST HI-FI CENTRES

MELBOURNE: 431 BRIDGE ROAD, RICHMOND,
VICTORIA. 3121. TEL: 42 3762.

SYDNEY: 257 CLARENCE STREET, SYDNEY,
N.S.W. 2000. TEL: 29 4563, 29 4564.

mTRADE-INS ACCEPTED @TERMS AVAILABLE
®MAIL ORDERS THROUGHOUT AUSTRALIA
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tomorrow
starts
. today

elcome to the first issue of ELECTRONICS TODAY — a

Wnew monthly magazine covering all aspects of electronics, in

Australia and throughout the world.

We've put the word TODAY in the title, but it's also a magazine
of tomorrow — for in the fast-moving world of electronics -
tomorrow starts today. _

ELECTRONICS TODAY is designed to appeal not only to
enthusiasts but also to everyone who becomes involved in
electronics, either casually or as part of everyday life. >

And most of us are involved, in one way or another.

For electronics is everywhere and in everything. The milk in your
coffee was electronically tested, your mail was electronicall
checked; and, appropriately enough, this very journal is
electronically typeset through our own IBM computer — and
printed on one of the most modern presses in the world —
electronically controlled, of course.

Our constructional projects will reflect the extent to which

Collyn Rivers, Editor

Projects Manager: electronics is becoming an intrinsic part of life today.
Barry Wilkinson They will be practical — and they will work. _ o
Proiects Adviser: We will do our best to ensure that parts are available by advising
K.""’; o kit and parts suppliers, at least two weeks before a project is
ik : published. We are making the necessary arrangements right now.
Review Editor: Our editorial format will be wide, covering electronics’
John Clare ever-growing involvement in science, industry, commerce,
Art Director: education, space, behavioural science — from all over the world.
Clive Davis ELECTRONICS TODAY'S offices in Sydney, London, New
York and Tokyo are teleprinter-linked to bring you the news as it
happens.

Our approach will remain topical and practical. Topical because
last month’s news is this month's history, practical because
electronics has become a way of doing things — of solving
probléms — it is no longer an end in itself.

This policy is reflected in our equipment reviews. We will outline
what a unit does, who would use it, and how it would solve
particular problems — plus the specifications for those who need
them.

On the hi-fi scene, dramatic technical developments necessitate a
whole new approach to equipment testing.

ELECTRONICS TODAY has anticipated these developments by
retaining Australia’s leading acoustical consultants as our testing
authority.

Our test reports will be the most comprehensive and accurate
! reports ever published in an electronics magazine, either in
Howard Jenkins, Australia or overseas.

Advertising Manager This is a time of change, of excitement, of achievement — and
ELECTRONICS TODAY is a journal of this time.

Melbourne Manager:
Clarrie Levy
Representative (Sydney):
Terry Marsden

Production Manager:
John Oxenford

ELECTRONICS TODAY — April 1971 0 0 3



P.A.R. CHIEF IN AUSTRALIA

President of Princeton Applied
Research, Orest C. Chaykowski, was
in Sydney in March, visiting his
company’s Australian agents —
Tecnico Electronics.

In an exclusive interview, Mr.
Chaykowski told ELECTRONICS
TODAY that his company had
increased export sales of their
analytical, digital data, sighal processing
and biomedical instrumentation by
45% compared with the previous year.
This achievement won a Nixon Export
Award for 1970.

Princeton’s Model 102 Fourier
Analyser also won Industrial Research
Magazine's IR 100 award as one of the
most significant designs of 1969.

NEW AIRBORNE MAGNETOMETER

Brisbane-based geophysical survey
company, QASCO, will add Varian's
new airborne proton magnetometer and
data acquisition system to their
existing range of radiation spectro-
meters, infra-red scanners and similar
research equipment.

The new system will assist QASCO's
services in oil and mineral exploration,
agricultural analysis, pollution studies,
etc.

The magnetometer combines Varian's
existing field sensing heads with a
completely new electronics console.
The complete system covers a magnetic
field range of 100 kilogammas and
has a sensitivity of £ 0.5 gammas.

The output from the magnetometer
will be coupled into a type V-4991
digital data acquisition system. This
unit processes the magnetometer data
into a form suitable for direct
computer entry.

Total cost of the new equipment is
believed to exceed $100,000.

6

OIL-SLICK DETECTOR

Oil slicks, and the ship causing them,
can be detected by a radiometer
currently under test by the U.S.
Coastguard.

The radiometer detects the tempera-
ture difference between the oil slick
and the surrounding water.

The unit, which scans the suspected
area from a high-flying aircraft,
operates at 30GHz radiated from a
1/3rd metre horn antenna.

Current tests show that the unit can
discriminate changes of 0.2 degrees
Centigrade.

If the method proves as successful as
present tests indicate, it will be
possible to make positive identifications
of polluting vessels.

IT'S A FAIR COW!
(ELECTRONICALLY CHECKED)

An electronic method of determining
the butter-fat content of milk is now
in general use throughout Australia.
Accurate repeatable measurements are
essential, as butter-fat percentage is
used as the basis for quality payment.

In operation the milk sample is
filtered from a standard sample bottle
and heated to a temperature of 60°C.

A four-stage homogenizer reduces
fat globules to micron size. The
homogenized milk is passed into a
mixing funnel where it is diluted by a
metered quantity of versene. This
momentarily neutralizes the milk’'s
protein content.

Monochromatic light is transmitted
through the mixture as it passes
through a flow-curvette. The resultant
photo-metric output indicates the
concentration of fatty globules in
the mixture, and thus the percentage of
butter-fat.

Despite the complexity of the
technique, the instrument’s standard
deviation for repeatability is less than
.015%.

BECKMAN APPOINTS ELMEASCO

Elmeasco Instruments Pty. Ltd., of
Brookvale (N.S.W.), recently signed an
agreement with Beckman Instruments,
Fulterton, California, which appoints
them Australian distributors for all
products except the chemical
divisions (represented here by H.B.
Selby).

DATA CENTRE FOR MELBOURNE

A Data Centre opened recently in
Melbourne by Hewlett Packard
provides technical support in planning,
instatlation and operation of HP
products.

The centre is headed by Malcolm Kerr,
Australasian Data Products Manager.
Malcolm is assisted by Senior Systems
Analyst Bruce Graham.

A similar centre will shortly be
opened in Sydney. It will be managed
by Johan Walter, who joined Hewlett
Packard from Control Data Australia.

Services offered include information
on specifications, capabilities, options,
applications and pricing. If assistance
is required for complex probiems,
systems analysts will perform problem
definition and system configuration.

Two other services available are the
assistance of experienced systems
engineers and analysts in client
development of special-purpose
hardware and software, and the use of
HP systems to develop and check out
clients' own software.

CELESTIAL RADIO SOURCES
INDICATE CURVED UNIVERSE

Evidence is increasing that the
universe, like the earth, has a horizon
which limits vision. Part of this
evidence comes from surveys of the
sky which indicate that the number of
discernible heavenly bodies declines at
very great distances. If the universe
extended infinitely in all directions,
heavenly bodies would, presumably, be
about equally distributed and visible
everywhere in the same concentrations.

The concept of curved space is
difficult for the layman to comprehend

- but it is being increasingly buttressed
by theoretical calculations on the
nature of space and the behaviour of
gravitational forces. As a resuit, few
scientists today now believe that the
universe is flat, or that it extends
infinitely in all directions. fsee page 11)

Introducing
Millihelen

Latest additfon to the metric
system is said to be the Millihelen.
Apparently unconnected with

the Millihenry, the Millihelen

is the unit quantity of beauty
sufficient lo launch one ship.

ELECTRONICS TODAY — April 1971



LARGE-SCALE INTEGRATION
IN AUSTRALIA

An integrated circuit may be less
than 2 mm. square yet contain 200
transistors, diodes and resistors.

1t's ironic that something so tiny
could change an entire industry. But
it's happening.

Traditionally, circuit design has been
the province of the equipment
manufacturer; now, with transition
from discrete components to medium
and large-scale integration,
responsibility for such design is passing
to component manufacturers.

Also, realising that his LSI chip
forms most of a final product, more
than one IC manufacturer has tooled
up to make the whole of it. This trend
is growing: watch  the office
equipment and small computer fields
this year.

With growing usage of integrated
circuits, countries are faced with the
alternative of establishing a domestic
IC capability — or losing most of their
design initiative.

To ensure that Australia will not be
at a technical disadvantage in this
field, AWA and the Department of
Supply have joined forces to set up a
Micro-electronics Facility in Sydney,
headed by Dr. Graham Rigby.

Our photos show two stages of IC
manufacture at the Facility. TOP:
Checking an IC design mask, cut 200
times full-size. RIGHT: Photographing
reduced pattern onto a silicon chip.
Pattern is then etched on chip, prior to
diffusion processing.




THE ONLY QUESTIONIS . ..

Sansui design and performance is so advanced and
outstanding that your quest for high quality stereo
sound equipment is over. One question only remains
... Sansui stereophonic or quadphonic? Either way
you get the best of both audio worlds and true, lasting,
sound satisfaction.

We've illustrated two fully compatible Sansui stereo
systems for you. Each one could be complete in itself;
however, as illustrated, these fine solid state stereo
systems share a turntable and tone arm (the record
sound source) and they’re linked by the remarkable
new Sansui Model QS-1 Quadphonic Synthesizer. This
unit simply converts 2 channel sources into
dramatically effective four channel stereo.

How does the Sansui QS-1 work? It takes the stereo
signal from the pick-up and, through a complex
electronic process known as ‘‘phase modulation”,
spreads the sound across and around your living room.
You listen to Sansui sound — satisfying sound that
approaches the concert hall more closely than any
sound you’ve ever heard. And you don’t move from the
comfort of home!

With Sansui Quadphonic Systems you use standard
stereo recordings. No existing stereo equipment
becomés obsolete, additional costs are reduced to a
minimum. Already heralded overseas as the *audio
event of this generation”, Sansui Quadphonic sour'\*
represents the beginning of a revolution in the .
enjoyment of recorded music. g

You can start with Sansui stereo . . . with the best Sansui
stereo system you can afford. This can eventually

become your front left and right system for quadphonic. °

The supplementary stereo system, which should be
fully compatible, can be considerably less expensive.
It could eventually become the rear left and right
system when you move to Sansui Quadphonic. Let us
call them systems A’ and “B”".

AVAILABLE FROM ALL FRANCHISED SIMON GRAY DEALERS

Sansui System “A” is illustrated on the right. This
system would suit the dedicated stereo enthusiast.
An AU-666 solid state stereo amplifier is linked to
a matched pair of Sansui Model SP2000 4-way
6-speaker systems. Frequency response is
10-40,000 Hz. and power handling capacity 35
watts R.M.S. per channel into 8 ohm speakers.
Wide range personal listening through the Model
S$8S-20 stereo headset matches the audio quality
of these beautifully finished speaker systems.

Sansui System “B’’ has been specifically
designed for the budget conscious music lover,
but becomes an excellent system for eventual
quadphonic use. it combines the popular ali-
silicon transistor AU-101 stereo amplifier with
hand crafted SP50 speaker systems. In the
foreground you see the low priced Sansui Mode!
SS-2 stereo headset.

SOUND SATISFIERS
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SP2000

The Sansui Model SR-1050C record sound

source is common to both stereo systems.
You can start with either of these Sansui

systems. .. and, if you wish, build them up to a

You can see and hear Sansui stereophonic or
quadphonic at your franchised Simon Gray
dealer — he’ll be glad to give you detailed

quadphonic system by simply adding the Sansui
QS-1 Quadphonic Synthesizer!

Here are brief specifications of the Sansui
equipment illustrated for the technically minded.

Sansuij

Model QS-1
quadphonic synthesizer
Converts 2 channel
stereo sources to four
channel stereo.
Exclusive “‘phase
modulation™ electronic
process, with space-age
micro circuitry.
Frequency response:
Front channel —
20-20,000 Hz. *=1dB.
Rear channel: Concert
Hall 1 — 20-20,000

Hz. +1,— 2 dB.

Sansui

Model SR-1050C
stereo turntable

Two speeds. Four pole
hysteresis synchronous
motor.

Belt drive. Heavy alloy
platter, micro-balanced.
Statically balanced tone
arm, with lateral
balancer and inside
force cancellation
device. Induced magnet
cartridge with 0.5 mil.
diamond stylus.
Frequency response —
20-20,000 Hz. Stylus

pressure only 2%2 grams.

information.

Call and see him spon. He’ll help you make that
important decision . . . Sansui stereophonic or

quadphonic!
Sansuij Sansui
Model AU-666 Model AU-101

stereo amplifier
Frequency response:
10-40,000 Hz.

Output: 35 watts R.M.S.
per channel into 8 ohm
speaker systems.
Sensitivity: 2-180 mV.

Sansuij

Model SP2000

speaker systems
Frequency response:
30-20,000 Hz.

Power handling capacity:
35 watts,

Speaker complement:
12" woofer, 6%2"” and
5” mid-range speakers;
two 2” horn tweeters,
one 13%” horn super
tweeter.

Hand carved speaker
grilles, selected walnut
timber.

Stisnon @Dﬁ@gyi@@qyﬂ:@d

Australia, excepting W.A. ¢
Tel 6318101 T 1100,

7 63 4844 Tas. K
W.A. Distributor arly

stereo ampilifier
Frequency response:
25-40,000 Hz.

Output: 15 watts R.M.S.
per channel into 8 ohm
speaker systems.
Sensitivity: 3-200 mV.
Price: $139.

Sansui

Model SP50

speaker systems
Frequency response:
50-20,000 Hz.

Power handling
capacity: 25 watts.
Speaker complement:
8" mid-range woofer,
new horn tweeter.
Hand finished cabinets
of selected walnut,
hand carved speaker
grilles.

sound equipmen! is manufactured by:
ku, Toky

Japan

Sansui

Model $S-2

stereo headphones
Frequency response
20-18,000 Hz.
Weight: 12 ozs.

Sansui

Model $S-20

stereo headphones
Frequency response
20-20,000 Hz.
Weight: 26 ozs.

$GSQ-1471
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Developed from the famous Leak speaker range, the
New Sandwich Speakers surpass any comparable size
loudspeaker, combining stunning good looks with sheer
technical brilliance.

They're 3-speaker systems giving a better tonal quality
throughout the entire audio frequency range, by reducing
the distortion and breakup that could occur in the
mid-range of a 2-speaker system.

The rew 3-speaker systems use d Leak Sandwich buss

- m‘_‘_ o’

-

— X
oL A

unit with a un quely rigid cone diap-hragm that practically
elinmnates distorticn.

ThHat's not all. ~his new Leak speaker has a multi
¢ rectional treble nit. Se¢ you can hear the top notes
wl e-ever you're sit. ng.

L2k equipment carries a 3 yecr warranty against
ae’estive matetials md workmansh p.

Ad to accompeny the sounds of the seventies, we've
given you the looks of the seventies as well.

‘L 'E A lh the first name n fpgh fidelity !




_news
digest

Latest evidence supporting the curved
theory comes from a sky survey
conducted during the last five years
by Drs. Beverley June Harris and
John D. Kraus at the Ohio State
University Radio Observatory in
Delaware, Ohio. They observed and
recorded 8,100 celestial radio
sources which radiate at a frequency
of 1,415 megahertz.

According to the two astronomers,
theirs is the largest number of radio
sources ever catalogued at one emission
frequency. Most of these sources are
relatively close to earth, but some are
about 10,000 million light years away.

Drs. Harris and Kraus said these most
distant objects are ‘on the edge of the
universe'. Analysis of statistics
compiled in the survey show that the
number of objects believed to be most
distant gradually trails off. This drop-
off in numbers is consistent with
the theory of curved space, which calls
for something resembling a horizon
or universal limit of vision,

APPOINTMENT AT AURIEMA

Mr. Wal Buckland has been appointed
Associate Director of Auriema
(Australasia) Pty. Ltd., a member of
Auriema International Group Inc.

Mr. Buckland's responsibilities will
be the formation of a professional
audio division. A member of the
I.R.E.E. and the Audio Engineering
Society of America, he was formerly
manager of the Recording Division
of E.M.I. Australia.

DATA TRANSMISSION AT
ONE GIGABIT/SECOND

One Gigabit of data per second over
a laser beam is Bell Telephone’s latest
development in high-speed data
transmission.

Four different pulse streams, each
transmitting 250 Megabits/second,
are electronically multiplexed into
one stream and impressed onto a
laser beam through optical modulation.

ELECTRONICS TODAY -- April 1971

The new system may replace
current techniques in which data
modulates individual beams which
are then optically multiplied.

POLLUTION ANALYSER

Helping to clear smog-bound cities
is a portable low-cost engine exhaust
analyser developed by Sylvania
Electric Products Inc. U.S.A.

The analyser draws exhaust gas
samples from the idling engine into
a preliminary filtering unit which
removes water, soot, and all solid
particles.

Carbon monoxide and hydrocarbon
content is determined by measuring
the absorbence of infra-red which is
passed through the filtered sample,
each gas absorbing a specific amount
of light.

Solid-state electronics are used
throughout and the equipment can be
adapted to provide digital readout.
The unit can be modified to record
oxides of nitrogen and carbon
dioxide.

COMPUTER PHONE EXCHANGE

The QOverseas Telecommunications
Commission (Australia) has placed an
order for a $1.9 million computer-
controlled international telephone
exchange.

Announcing the order, Postmaster-
General Sir Alan Hulme said the new
exchange wouid be installed in the
Commission’s second international
telecommunications terminal at
Broadway, Sydney.

The contract for supply of the new
exchange has been awarded to L.M.
Ericsson Pty. t.td., of Melbourne.
Total cost of the project, including
installation and ancillary equipment, is
expected to be $2,555,000.

The equipment will be manufactured
by the L.M. Ericsson parent company
in Sweden.

The exchange, designated as a ‘stored
programme computer controlled
switching system’, will be capable of
handling 1,340 overseas telephone
circuits.

This will be in addition to the 630-
circuit capacity of the Commission’s
present conventional ‘crossbar type’
automatic telephone exchange at the
Paddington International Terminal.

Although at different locations, both
exchanges wi!l work in parallel,
providing an important element of
diversity necessary to ensure the
security of Australia's overseas
telephone service.

The new exchange is scheduled to go
into service in 1973 and traffic growth

.predictions show that its capacity will

be sufficient to cope with demand until
at least 1975.

However, the exchange is capable of
expansion and can form the basis of
Australia’s international telephone
switching system until about 1985.

UNDERWATER METAL DETECTOR

A battery-cperated underwater metal
detector is szid by its British

THANKS TO OUR JAPANESE
FRIENDS, we have just received
another shipment of our famous
STEREO HEADPHONES . . . . .
WARNING! . . . .. To all people
who bought a set from us — YOU
CANNOT EAT THEM — even if
they are selling like hotcakes!!!

Once again SN-01-RE imp. 8 ohms
connect-up amplifiers and radios
4-16 ohm Freq. resp. 25-20,000
hz imp. 0.3 w max. Perfect for
Australian conditions by using
ABS washable pads.

Elsewhere $6.95—R.E. Price $4.95
Package and Postage 30c.

Handy Signal Injector — __ $5.90
TV Speaker Remote Control ___ . $9.90
Miniature Push Button _________  18¢c
Neon Light Indicator —___ _  80¢
Phone Plug Mono 3¢
Phone Plug Stereo . 52
Screw Terminal 2 screws . 15¢
Screw Terminal 4 screws .. 20c

RCA Pin with screw-on back. Red
and black . 75 the two
RCA Pin Plug full metal type 25¢ the two

Cables Factery made 6 ft.

JpinDINto2 RCA __ $2.9
5 pin DIN {0 4 Mini 3.5 mm plugs $3.90
5 pin DIN to 2 Mini 3.5 mm plugs $3.00
3.5 mm Mini Plug to 3% mm jack

socket $1.00
Jumper Cable to 4 colour kit .. $2.50
STEREQ EXTENSION CURL CORD —

9 ft. $2.75
Slide Switch Miniature —______  10c

Minl Pull Sealed Cllp
Normal Price 30c each
Extra Speclal Price 25¢ the two

To all those service blokes up in
the country: Buy wisely, order our
guaranteed resistors and conden-
sors. YOUR ORDER WILL BE POS-
TED TO YOU WITHIN 15 MINUTES
OF RECEIPT OF ORDER. Send
postal money orders only (delay
on cheques, sorry). ANY TECH-
NICHAL PROBLEMS?? GIVE US A
RING. WE GIVE FREE ADVICE BY
I;HONE EVERY FRIDAY 10 a.m. to
p-m.

RONEC FOR BETTER SERVICE.

Ronee

ELECTRONICS

372 Syd Road,
BALGOWLAH, 2093

Telephone 94 1766



This issue of ELECTRONICS TODAY features

, an exclusive report on a new, super—efficient
radar speed meter now under consideration by
: traffic authorities in Australia. The report

(pages 60 - 62) gives technical details and tells

how the meter performed during our tryout.
How will this meter affect Australian
motorists, if adopted here? The answers are
in ELECTRONICS TODAY s companion

magazine, MOOGERN MOTDR -- May issue,

{and Who isnlt these days,?} on sale in the first week of April.

MOOERN MOTOR also features a full report

’ on a Sydney inventor’s unique answer to the
pollution problem -- a conversion kit for

normal car engines that enables them to run

on hydrogen produced electrolytically from

ordinary tap water. An additional -- and
latest -- development in the current world-
wide drive to produce a fully practical
electric car, surveyed this month in
ELECTRONICS TOOAY (pages 16 - 22).

AUSTRALIA'S TOP-SELLING
MOTORING MAGAZINVE

Produced by the publishers of ELECTRONICS TODAY, MODERN MOTOR brings you
each month all the latest information on technical developments, new and coming

car models, hard-hitting, searching road-test reports on newly-released cars, both here
and overseas, plus free advice on your particular car problems.

Three typical features from the May issue:

"—‘" e .@

Road test of just-released performance k/t for Cortina 440 that boosts

. , , maximum speed to 110 mph — with brakes and handling to match.
Exclusive report on Jaguar’s sensational new V-12

engine and the updated Mark 111 E-type body that
wraps it up — a world scoop !

EVERY MONTH Photos, details of a completely new range of Fiats
— and other newcomers at Geneva Motor Show.
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_ news
digest

manufacturers to have greater
sensitivity and range than any other
model. Its uses include treasure hunting
and locating underwater pipes and
cables.

Manufactured by Littlemore
Scientific Engineering, of Oxford,
England, the detector functions by
transmitting a high-power magnetic
pulse from a coil, attached to a mount-
ing rod, and analysing the resulting
eddy-currents in surrounding objects.

Readings are taken from a luminous
dial mounted on the rod. Operating
depth limit is more than 200 metres.

Underwater pipes and cables are not
only found by the instrument, but
the depth at which they are buried is
indicated. Detection distance depends
on the size, shape and electrical
conductivity of the object. A steel
gas pipe, for instance, 9 in. diameter
by ¥ in. thick, would be indicated at
eight feet, while a brass rod 2 in. by
12 in. would register at 25 inches.

a~

PIPING 250,000 PHONE CALLS

Among innovations currently
emerging from American research
laboratories are a coaxial cable capabie
of transmitting 90,000 simultaneous
telephone calls and a copper-lined steel
pipe handling 250,000 simultaneous
calls.

The new cable consists of 22
coaxial tubes, each approximately haif-
an-inch in diameter. Each tube can
handle 9,000 uni-directional voice
channels. One pair of tubes is held in
reserve and switches on automatically
when any other tube fails.

Extensive tests of a smaller.version of
the cable are now under way. When
these are successfully completed, the
fuli-capacity cable will go into regular
long-distance service.

The second experimental system
utilises a two-inch diameter copper-
lined steel pipe to carry millimetre
wave-length radio waves. A big
advantage of this system is that
repeater amplifiers are required only at
20-mile intervals; coaxial cables may
require amplifiers at one-mile intervals.

Voice, television, picturephone and
computer data is transmitted in pulse
code modulated form.

ELECTRONICS TODAY — April 1971

. based on static logic switchgear and

The pipe system is scheduled for its
first field trials in New Jersey in 1974,
and is then to be expanded into the
regular U.S. commercial telephone
system in the late 1970s. (Abstracted
from ‘Science Horizons'.)

OPTIMUM RADIO DATA LINKS

Changing ionospheric conditions
limit the reliabitity of high-frequency
radio data transmission links. It is
necessary to change the operating
frequency throughout the day to
obtain optimum error-free operation.

An adaptive system for improving
data transmission is currently being
investigated by the Electronics
Dept. of Southampton University,
England.

In their present theoretical model
a particular frequency is chosen and
transmission continuously monitored
by superimposing a number of audio
tones.

A falling level of ionisation will cause
phase errors between the superimposed
tones, By detecting and evaluating
these phase errors, the rate of data
transmission can be optimised to
maintain frequency.

If, eventually, the rate of data
transmission is reduced below an
acceptable minimum, the system will
automatically select a new pre-checked
frequency.

The final proposed system will be
entirely automatic, requiring no human
supervision.

CONTROL ENGINEERING

Latest edition of ‘Control Systems'
features articles on the direct digital
control of a steam generator; another
article describes the updating of
telemetry systems used by the

Australian Gas Light Company.

‘Control Systems' is a limited-
circulation journal available to those
professionally concerned with
instrumentation and automatic control.
Published by James Conran Pty. Ltd.,
Box 3349 G.P.O., Sydney 2001.

OPTIMIZED REFUSE DISPOSAL

Optimum combustion of waste
products is assured by a British system

associated electronic control
mechanisms

The system, installed at the head-
quarters of & Staffordshire furnace
development company, combines
cyclonic anc rotary hearth principles to |
enable sewage, household and indus-
trial waste to be reduced to an inert
ash with maximum economy.

Housed in a control panel incorpor-
ating the switchgear and a central
mimic diagram of the plant, instru-
ments continuously measure and
record furnace pressure, carbon
monoxide level, oxygen level and
furnace temperature.

On the basis of these measurements
the static logic system maintains
furnace operation at the required

levels,

SOLID STATE
FREMODYNE
REGEIVER

RANGE 30 TO 190MHz
PRICE $40.00
POSTAGE $1.00

Dietron Modular

Stereo
Record Player

PRICE $95.00

LARGE RANGE CASSETTE RE-
CORDERS, CASSETTES 60, 90,
120 MINS., STEREQ HEAD-
PHONES, MULTIMETERS, CAP-
STAN ~ PLASTIC  STORAGE
CABINETS, ~ ALL  TYPES
MINIATURE TRANSISTOR RADIO
COMPONENTS.

MAIL ORDER SERVICE
SEND US A LIST OF YOUR
ELECTRONICS ~ REQUIREMENTS
T0 QUOTE ON.

DIETRON

ELECTRONICS (SALES)

46 TAYLOR ST,
DARLINGHURST, N.S.W. 2010.
PHONE: 31 6786
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RADIO
SUPPLIERS

MAIL ORDER SPECIALISTS

323 Elizabeth St. (2 doors from Little Lonsdale St.)
Melbourne, Vic. 3000. 'Phones: 67 7329, 67 4286

BATTERY CHARGER NEW -

240 Voit, 6 Volt or 12 Volt 4 Amgs Switch Over Complete with
Leads, Meter, Fuse Metal Case, S.E.C. tested $21.50. Postage $1.00.
Battery Charger 6 Amps $27.50

C TYPE CASSETTE TAPES
S8 s
¢ 120 2.00 NEW

Postage 10c

VACUUM TUBE VOLT METER MODEL K1420
NEW

(Suitable for FM Radio Stereo T/V) and communication apparatus
Meter 195 V/A DC (6“) Mirror Scale DC Probe Test Lead Red and
Black and Book. High input impedance, 11 Megohms DCV.
Price $69.50. Postage 80c.

MASTER METERS NEW

Model S34/24F/499. 0.1M/a—0.1M/a Centre. Reading Plain Face.
Face Size 417 x 4}” mounting hole 3}”. Price $4.00. Postage 20c.

L.S.G.I.I. SIGNAL GENERATOR NEW

Freq. Range A.120K/C—390 M/C. B.120 K/C—320 K/C C.320
K/C-—1000 KC. D.1.0 M/C—3.2 M/C. E.11 M/C—38 M/C F.38
M/C—130 M/C Calibrated harmonics 120 M/C—390 M/C. RF out.
put over 100,000 v/v 120 K/C—38 M/C. RF controls high low
switch + fine mod/freq 400—1000 CPS Crystal Oscillator 1-.15 M/C
(FT203). (Crystal not supplied). AF output 3-4 Volts AF input 4 volt.
Tubes 12BH7 6 AR5 REC } wave selenium. Power volt 240. Price
$49.50. Postage 80c.

STANDING WAVE BRIDGE + FIELD/S/
INDICATOR NEW

Model 23-126. SWR 1:1 to 1:3. Accuracy = 5%. Im edance
‘52 ohm. 100 V/A D/C Meter. Antenna 5/section Collapsible.
Price $16.50. Postage 30c.

JACKSON V/CONDS. NEW
150 PF with }” shaft $2.80. Postage 20c.

CRYSTAL RADIO KIT NEW

Model 28.207. Tunes Am.B/casts complete with all ass. Price
$3.95. Postage 30c.

NEW C/X. CABLE }” DIAM. 50 ohms. 95 yd.

NEW C/X CABLE 3/16” DIAM. 50 ohms. 45 yd.

ROLLS 100 FEET. 300 ohms. open line cable, $5.30. Postage 20c.
SINGLE CORE & SHIELDED MIKE CABLE. NEW 20c yd.

TWO CORE & SHIELDED CABLE. NEW 30c yd.

FIVE CORE & SHIELDED CABLE. NEW 38c yd.

T/Vv mMReQON 77 YD. 300 OHM.

DH-02S—Very lightweight basic stereo-headphones with
many desirable characteristics to ensure your

enjoyable listening. With adjustable headband and foam

earpieces.

Unit impedance 8 ohm at 800 Hz, Matching Impedance

4-16 ohm, Maximum Input 200 mW, Frequency Range 20-

12,000 Hz. Weight 300 g. $6.75 nett. Postage 30c.

DH-03S—Our Standard Model, in comfortable single head-
band style. Fully adjustable and.giving dynamic

stereo performance.

Unit 'mpedance 8 ohm at 800 Hz, Matching Impedance

4.32 ohm, Maximum Input 300 mW, Frequency Range

20-18,000 Hz, Weight 350 g $9.50 Nett. Postage 30c.

DH-04S—A Deluxe Mode! incorporating concentric but en-
tirely separate tweeter and woofer in each ear-

piece. Adjustable attenuators provide clear reproduction

of your finest recordings.

Unit Impedance (Tweeter 8 ohms at 2000 Hz. Woofer 8

ohm at 800 Ha2).

Matching Impedance .4-32 ohm, Maximum Input 300 mWw.

Frequency Range 20-20,000 Hz, Weight 400 g.

$12.95. Postage 30c.

FIELD STRENGTH METER NEW

Model 23-135B, For checking radlation from transmitting antenna.
Tuned circult type. Freq. range (5 channel), A 1.3 MC B 3.9 MC C
9—27 MC D 27-100 M/C E 100—300 M/C Meter 200 V/A F/scale
(Ass) Rod antenna crystal earphone instruction sheet. Price $15.75.
Postage 30c.

NIBBLING TOOL (ABEL) NEW

Trims, notches, cuts round, square or irregular holes any shape
size over 7/16”. Price $7.20. Postage 20c.

BULK DISPOSAL STORE,
104 Highett Street, Richmond. Phone 42 8136.

Monday to Friday 10.30 a.m. to 5 p.m. Saturday 9 a.m.
to 12 noon.

&) &)s)
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SHIP BERTHING RADAR FOR AUSTRALIA

The first Speed of Approach Measurement Indicator
(SAMI) doppler ship berthing radar in Australia has been
ordered by Utah Constructions Ltd. for installation at their
coal-loading facility at Hay Point, near Mackay,
Queensland.

Two units will be used to record the speed of approach of
both bow and stern of bulk carriers of 120,000 gross
registered tonnage berthing at the terminal, which is
connected to the shore by a mile-long jetty.

The order for this equipment, which is made by the
Marconi International Marine Co. Ltd. of England, has been
placed with Amalgamated Wireless (Australasia) Ltd.,
Sydney.

SAMI, which is designed to assist pilots of large vessels to
berth gently and safely, is installed on the quay to provide
an exact indication of a ship's speed as she approaches her
berth.

Extensive damage has been caused by large vessels berthing
at off-shore terminals at speeds in excess of 11 feet a
minute.

Speeds down to one foot a minute are indicated on SAMI
which, in good weather, has a maximum range of two miles
and a minimum range of five feet.

PATON INVESTIGATES DPM MARKET

Digital panel meters greatly improve the speed, ease and
accuracy of routine checks and measurements.

Problems inherent in analogue meters, such as parallax
error, friction, hysteresis, reading error, etc., do not
exist in their digital counterparts. So it is not surprising
that more and more companies are entering the field.

The tatest is Australia’s Paton Instrument Co., who
showed a prototype instrument at the recent CEITA
exhibition. Paton’s instrument is an integrating voltage to
frequency converter using electroluminescent readouts.

e e e ———
READER REPLY SERVICE

ELECTRONICS TODAY offers a free coupon reply
service to its readers. Reply coupons, and a list of
advertisers taking advantage of tYnis service, are on
page 125. Use of coupons will ensure a quick reply
to readers who want more information on a product.

ELECTRONICS TODAY — April 1971



New Rola
12U50 speaker
with

50 watts

RMS
power!

Now you can let them hear it
— all of it. No need to keep it
down — new Rola 12U50 is
built for the big sound. It was
developed specifically for

the high power handling
requirements of electric bass
guitars. The 12U50 is a 12"
speaker with all the power
handling capacity you need —
it is as tough as they come —
and it bears the Rola label . ..
your guarantee of quality and
fidelity to the highest
standards. It has been fully
field tested under the most
rigorous conditions.

A leaflet getalling recommended
Rola enciosures for 50 or 100 Watt
systems is available on request
Complete Rola enclosures

are also available.

here isthe one forthe

PLESSEY

Features

50 watts R.M.S. power handling
over full range.

Long, heavy gauge aluminium
voice coil former for high thermai
conductivity.

Epoxycoated voice coil winding
insulates coil against high
temperatures generated at high
power levels.

Heavy duty voice coil connecting
braids to prevent flexing fracture.
Fully felted cone, with spaclal rim
treatment to provide large linear
excursions without break up at
high levels.

Plessey Rola Pty Limited

The Boulevard Richmond Victoria 3121
Telephone 42 3921 Telex 30383

NSW PO Box 2 Villawood 2163
Telephone 72 0133

ARI19
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. POLLUTION-
| WATTS
THE ANSWER?

THE PETROL ENGINE has

powered motor vehicles since
1865.

It produces noise, smell, heat, carbon

monoxide and unburnt hydrocarbons,
- It is a known threat to the ecology. It
is thermally inefficient and
mechanically improbable — a triumph
of development over design.

Yet it continues, virtually without
opposition.

Why?

For one very good reason.

One pound of 92 octane petroleum
will produce 1.8 horsepower for one
hour — will propel the average car 3%
miles. It contains usable energy
equivalent to 1350 watt/hours.

By comparison, the average lead-acid
batter{¥ stores less than 10 watt/hours
per pound — a difference of 135 to 1.

And that’s a 135-to-1 reason, say the
petrol protagonists.

Until recently they had a virtually
unarguable case. Conventional
[ lead-acid batteries with the storage

equivalent of 10 gallons of petrol
weigh close to 10,000 Ib. — four times
. the weight of a Holden!

There’'s a lot of very serious
gentlemen who feel that such things
should not be — and they have backed
their feelings with many millions of
dollars. The future, they say, really lies

in electrlca'l DTODU!S'OH- Multipurpose electric vehicle chassis, produced by USA’s Electric Fuel Propulsion
They point to its advantages. Zero Incorporated, forms basis for vans, cars and small buses. On-board fast charger makes
poliution, almost total silence, daily range of 600-800 miles a possibility.

excellent torque at low speeds, no oil
to change, no anti-freeze to add, no
tune-ups to perform, no energy wasted
when stationary. It's a convincing
argument. |F the energy storage
problem can be overcome, electric
propulsion wins hands down.

Zinc-air battery
Leading contenders in the search for
. r;;g:ai,eff;ﬁf;fziﬁ:er%d S‘,‘;;Z?ﬁob"j;l‘i Air pollution is a major problem of modern life, and much
batteries. ' of it is blamed on conventional-engined vehicles.
Zinc-air  (or, more correctly, One answer is electric propulsion — and recent advances
zinc-oxygen)  batteries are being in energy storage and control have paved the way for this.

worked on by a number of large
organisations. _
Manufacturing rights to the original

Harold Dvoretsky and Collyn Rivers report . . .
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Fig. 1. Charge/discharge characteristics
of silver-zinc cell.

Leesona Corporation battery were
acquired by the British organisation-
Crompton Parkinson, who, together
with British Leyland, are known to
have been developing an electric car
for the past three years. Both Leesona
and Crompton  Parkinson/British
Leyland are secretive about current
developments. Some indication is that
three years ago the Leesona battery
provided up to 50 watt/hours per
pound and had good charge/discharge
characteristics over a wide range of
temperatures.

Another promising zinc-air battery is
being developed by Britain’s Exide
Company, backed by the National
Research & Development Corporation.

Their version of the zinc-air battery
couples a fluidized zinc electrode with
the . best available air electrode. The
fluidized zinc electrode has a large
surface area, thus allowing high
current operation at low area current
densities.

Advantages claimed for the Exide
system include discharge currents
which exceed those obtainable from
solid zinc electrodes, and freedom
from dendrite formation which
plagues the solid electrode design.

Yet another interesting development
is a zinc-air battery from Energy
Conversions — a company set up by
GKN, British Ropes and British
Oxygen. Energy Conversions, Ltd.
previously worked with Pratt and

18

‘Series-wound dc motor is one of a pair

used in Ford Commuta.

Whitney on fuel cell development,
They recently handed over this part of
their research to the Harwell Atomic
Research Division.

Lead-cobalt rival

Main opposition to the zinc-air
design is the lead-cobalt battery
developed by the Electric Fuel
Propulsion Corporation of Detroit. Dr.
Eric Kluger, Austrian-born director of
the US company, was reticent about
the design when we ‘spoke to him in
London recently — all he would say is
that the batteries are tri-polar
lead-cobalt units with recirculating
electrolyte. .

Our American office reports that the
tri-polar batteries contain a number of

cells, ‘each of which has 29 or 30.

positive plates and an equal number of
negative plates. These plates are
electrically bonded top and bottom by
six bus-bars. Heat generated by the
lower bus-bars causes automatic
circulation of the battery acid (it is
believed that the latest design uses a
more positive method of electrolyte
circulating).

A combination of cobaltous sulphate
and other chemicals  prevents
deleterious oxidisation of the lead
plates, or generation of toxic gases
when the batteries are boost-charged
at levels as high as 400-500 amps.

The tri-polar battery is claimed to
have very low internal resistance and,

unlike the lead-acid battery, it
maintains practically constant output
voltage until almost discharged.

Storage density is understood to be
at least 40 watt/hours per pound, yét
cost is said to be only 20% more than
lead-acid batteries of the same
watt/hour rating.

Silver-zinc and others

Still in the running is the silver-zinc
battery developed in the 1930s by
Professor Henri Andre, of Paris, and
currently manufactured in Britain by
Venner Accumulators.

This battery utilises the principle of
the silver-zinc electro-chemical couple.
The active materials are: contained
within two ‘sacks’ .together with the
electrolyte, which is in an absorbed
state. The characteristics of the
silver-zinc cell are shown in Fig. 1.

Storage density of the silver-zinc
battery is 25 to 30 watt/hours per
pound. High charge and discharge rates
do not cause damage.

General, Motors’ Delco-Remy
division produced a rather
impracticable zinc-air battery which
required the replacement of some 300
zinc plates whenever recharging was
required. This company is also known
to have / researched lead-acid,
nickel-zinc, silver-zinc and
lithium-tellurium batteries.

Many other types of batteries are

ELECTRONICS TODAY — April 1971
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Fig. 2. How variable frequency, constant width pulses
are used to vary drive motor input voltage and

consequently vehicle speed.
+ 0O I
[ @ SCRy
1 E" s j
83 L)
p,x
- O— ——

Fig. 3. Basic electronic speed control circuit.

RIGHT: Fig. 5. Typical speed control circuit of

electric vehicle.

being developed by companies
world-wide.
150 watt/hours/Ib.?

The ‘state of the art’ is known to
have exceeded 50 watt/hours per
pound, and 100-150 watt/hours per
pound may well be a reality, or at least
within sight.

This may seem a long way off the
1350 watt/hours per pound that petrol
produces — but to convert petrol into
usable energy a heavy
internal-combustion engine is required.
This in turn requires a variable-speed
gearbox or torque-converter before the
power can be transmitted to the road.

A typical engine-and-gearbox
assembly weighs 500lb. including
accessories. Add a further 30lb. for
radiator and water and a further 60lb.
for the starter battery. The total is
now close to 600 |b. The drive motor
of an electric vehicle weighs little over
100 Ib. — and even if a gearbox is still
used, there will be a weight bonus
approaching 450 |b,

At 150 watt/hours per pound that’s
the equivalent of over 4% gallons of
petrol.

The technological gap is closing.

To those accustomed to the claimed
brake  horsepower outputs of
petrol-engined cars the power ratings
of electric vehicles seem puny. A
20-horsepower motor in an electric
passenger vehicle’ would represent the

ELECTRONICS TODAY — April 1971

. 20-horsepower

Fig. 4. SCR2 commutates
. SCR1 in Jones chopper. Motor
is represented by LmRm, -
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high-performance end of the range!

The explanation is simple. Petrol
engines are frequently rated with all
accessories removed and carburation
and ignition tuned for maximum
output.” The manufacturers’ figures
represent the peak output for a short
period of time. A realistic ‘continuous
power’ rating is usually less than half
the peak rating.

By comparison, electric motors are
rated for ‘continuous power’. They
can be safely overloaded by several
hundred percent for short periods. A
electric motor may
well be capable of producing well over
100 horsepower momentarily.

We consider that the most likely
drive system will be two- or
four-wheel drive — possibly using a
‘pancake’ motor in each .wheel hub.
Electronic 'differentials’ will be used.
Total vehicle power will probably vary
from 5 horsepower to 25 horsepower.
Motor efficiencies are currently
around 80 to 85% and may increase to
90% (compared with a petrol engine’s
23-25%).

The modern approach

Series wound motors will be used.
This type of motor produces high
starting torque and has other
characteristics which make it very
suitable for traction purposes. (The
torque of a series wound motor is
directly proportional to the product of

flux and current. Since with a series
wound motor these two factors are at
maximum when starting, it follows
that torque will also be at maximum.)

Early electric vehicles varied speed
by switching a number of separate
batteries in series and parallel
combinations. The system  was
electrically efficient but speed could
only be changed in discrete steps. If
stepless  control was  required,
power-wasting rheostats had to be
used.

All this has gone.

Solid-state electronic  controllers
provide smooth stepless speed control
in nearly all actual and proposed
electrically-driven vehicles.

The first solid-state controllers used
paralleled power transistors to handle
the heavy currents involved. The latest
high-current silicon controlled
rectifiers (SCRs) have ousted power
transistors from this application. The
method that will be used will almost
certainly be the Jones chopper circuit
shown in Fig. 4.

The action of the circuit is that of an.
extremely rapidly operating ‘switch’ in
series with the drive motor. The
‘switch’ produces pulses of constant
time duration but wvariable in
frequency. Thus,” by varying the
frequency and keeping the pulse width
constant, the ratio of ‘on’ time to ‘off’
time can be varied.
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BATTERY AIR EXHAUST PLENUM MOTOR INDUCTOR COIL

ZINC-AIR
ENERGY BATTERIES (6)

DC CHOPPER

20

BATTERY COOLING
BLOWERS

SPEED REDUCTION GEAR BOX
DC DRIVE MOTORS

MOTOR COOLING BLOWER
CONTROL SYSTEM LOGIC

MOTOR COOLING AIR INLET

—LEAD-ACID POWER BATTERIES (8)

General Motors’ experimental
electric vehicle uses both lead-
acid and zinc-air batteries. The
dc drive motors are forced-air
cooled.

\"
)

Enfield electric city car uses lead-
acid batteries rated at 158 ampere-
/hours.
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The effect is illustrated in Fig. 2. At
iow speed the ratio of ‘on’ time to
‘off’ time is very low, and’thus the
average voltage across the motor is
low. As the ‘off’ time decreases, the
average voltage increases and causes
the motor to speed up.

The switching function is actually
performed by SCRs. Figs. 3 and 4
show how they are used. (the method
of commutating the load SCR is
“shdwn in Fig. 4 and is described later
in the text).

Switch contacts SW1, Sw2, Sw3 and
SW4 determine the direction of
current through the motor field
winding (and thus provide a forward
and reverse drive). With contacts SW1
and SW4 closed, motor rotation drives
the vehicle forward. With contacts
SW2 and SW3 closed, the vehicle’s
direction will be reversed.

When stationary, all four switch
contacts are open. To move off in a
forward direction, contacts SW1 and
SW4 are closed and the SCR chopper
caused to switch at a low frequency. A
small amount of power will now be
applied to the drive motor.
Acceleration is controlled by the
frequency of the SCR chopper.

A switch shorts out the SCR when
80/90% of full power is reached. This
action applies the full battery voltage
across the drive motor.-

Typical circuits

A typical circuit for a small
electrically-driven vehicle is shown in
Fig. 5. SCRI is the main load-carrying
and chopping switch. It is triggered at

a frequency determined by the setting

of ‘accelerator’ potentiometer R2 in
the unijunction oscillator circuit on
the left-hand side of the diagram.
Current flows through the motor field
and armature winding and also
winding L2 of the autotransformer
This induces a voltage in LI, which in
turn charges capacitor C4.

At a predetermined time interval
after SCRI is triggered, the unijunction
time delay {on the right-hand side of
the diagram) triggers SCR2; this
discharges C4, thus momentarily
reversing the voltage across SCRI.
SCRI is now turned off and awaits the
next triggering impulse from the
unijunction oscillator,

A high-current diode — shown in Fig.
5 as DI — protects the motor against
high transient voltages generated when
SCR1 is turned off.

In "practice the circuit will include
overload protection — by a current
limiting network — and provision of
regenerative  braking. This latter
provision is one of the great
advantages of the electric car. The
kinetic energy of the moving vehicle is
converted back into electrical energy
and restored in the batteries; thus
hardly any energy is lost during
braking.
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By comparison, heavy braking of a
conventional car causes an energy loss
roughly equivalent to opening a
1/8th-inch diameter tap in the bottom
of the fuel tank. '

In the past. ..

Electrically-driven vehicles have been
in use since the early days of
motoring. Camille Jenatzy's
electrically-powered ‘Jamais Contente’
held the land speed record of 65.8
mph in 1899 — the first vehicle of any
kind to travel a mile a minute,

The first electric car to be produced
in England was designed by J.K.
Starley, who was responsible for the
introduction cf the safety bicycle and
was later associated with the Rover
car.

First  successful

in 8ritain, Crompton

commerical
Parkinson

these buses will be powered by
conventional lead-acid traction
batteries. They will give the
26-passenger bus a range of 30 miles in
city centre traffic conditions.

The Department will lend the buses
free-of-charge to transport authorities,
enabling the latter to obtain first-hand
knowledge of their  operating
characteristics.

In the present . . .

The most advanced electric vehicle in
production right now is Electric Fuel
Propulsion’s Rambler Hornet-bodied
EFP Electric. One of these took first
place for electrically-driven vehicles in
America’s 1970 Clean Air car race.
Performance included a top speed of
85 mph, arange of 125 miles, and fuel
costs of less than one cent per mile.

Electric Fuel Propulsion’s director

Rowan city car shown at Electric Vehicle Symposium in Phoenix, Arizona, had 60 mile
range. Fuel costs were less than one-third of a cent per mile.

manufacturer was W.H, Bersey, who
made a number of omnibuses, cabs,
vans, broughams and phaetons during
the 1890s. The motors and batteries
for these vehicles were made by
Elwell-Parker at Wolverhampton.
Electric Vehicles build over 1000
electrically-driven vehicles a vyear.
These are used mainly for bread, milk
and laundry deliveries. The company is
believed to be working on British
Leyland’s special project division to
produce a vehicle having a range of
300 miles ard a top speed of 60 mph.
The British Leyland project isn't
Crompton Parkinson’s only research
assignment. Last December Britain's
Department of Trade and Industry
gave them an order for the production
of two prototype elecrically-powered
buses for use in city centres.
Scheduled for delivery late this year,

Robert Aronson promises that the
next model — called the Voltaire —
will exceed 110 mph and have a range
of 300 to 500 miles.

Present EFP vehicles are being
purchased by electric utility
companies and government agencies
interested in pollution-free transport.

It is said that the company is presently
negotiating  with a car-leasing -
organisation and a number of fleet
operators. '

Like General Motors’ experimental
Sterlecs, the lastest EFP vehicle uses
supplementary power to maintain
battery charge. Electric Fuel
Propulsion propose to use an already
developed and patented fuel cell to
trickle-charge the batteries. (GM
vehicles used an 8hp Stirling engine
coupled to an alternator).
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Fuel cells

The fuel cell approach is also being
researched in Britain by Lucas, who
are working on a zinc-oxygen cell —
current thinking, however, is generally
toward direct oxidation of
carbonaceous fuels.

The Chrysler Company has done
some development using fuel cells and
also an ingenious turbine-powered
generator which charged the batteries.

The Ford Motor Company produced
their electrically-driven ‘Ford
Commuta’ in a great, but brief, blaze
of publicity.

The vehicle has not been seen since.
The company is currently working on
an advanced power system using a
sodium-sulphur battery and believes it
will be ready for the market by 1975.

Another company prominent in
electric propulsion is that run by
55-year-old  Staffordshire engineer
Alistair Carter. One of his designs is
the Enfield 465. The power unit in the
first prototype was a 48-volt dc series
wound motor rated at 4.65 hp.
Efficiency was quoted as being 83%
The batteries were conventional
lead-acid. rated at 158 amp/hours.

A later version of the car was shown
at the Electric Vehicle Symposium at
Phoenix, Arizona, in November 1969.
The vehicle was intended primarily as
a town car with a range of 60 miles.
Fuel costs were claimed to. be
one-third of a cent per mile.

Another of Carter’s designs highlights
the problem of air pollution at major
international airports. No less than 6
tons (1800 gallons) of fuel are used
purely for taxiing by a Boeing 727 on
each flight.

Carter’s solution to the problem
introduces 22"’ diameter electric wheel
motors, each developing 154 hp. His
plan — which is almost certain to be
adopted — is to mount one motor in
each wheel, on either side of the main
undercarriage bogies. Electrical power
will be provided by the existing
diesel-electric starting trolleys which
will be hooked onto the rear of the
nose-wheel,

In Europe and Australia

Concern about world .problems of
pollution and noise, particularly those
caused by internal combustion engined
cars, has contributed to studies under
way towards the formation of a
European Pool of manufacturers of
electric cars headed by La Voiture
Electronique, Paris, France. The pool,
as presently envisioned, would
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promote battery-electric vehicles in
Europe, and would collaborate on an
international basis with  other
interested organizations throughout
the world.

La Voiture Electronique reportedly
brings to the proposed pool, brushless
motors with electronic commutation
and electric controls. It is described
as a-variable-reluctance motor having a
wound stator and solid or plate-shaped
rotor. These motors appear to be
similar to those developed by General
Motors for the US Army Tank
Automotive Command, and to a
thyristomotor used about two years
ago by Tokyo Shibaura Electric Co in
an experimental electric vehicle.

Production is under way — with a
yearly output of 4,000 to 6,000
vehicles, selling at about $1000 each.

Yet another approach is an attempt
to convert existing internal
combustion engines to direct electrical
propulsion.

The method involves passing a heavy
electric current through water. The
resultant electrolysis produces
hydrogen and oxygen which is then
burnt in the vehicles existing and
unmodified, internal-combustion
engine. Work is currently in progress in
Australia and Spain.

This is an ingenious approach
unfortunately confused by reports
that the vehicles are powered by
water. Water is used purely as a
“working fluid”’, the energy source is
electrical.

A common objection to electric
propulsion is that the electricity
generating network could never
accommodate the enormous extra
load.

However, even in the most unlikely
event of all vehicles in a country being
electrically propelled, the extra load is
not totally out of the question.

The average motorist drives 25 miles

mains
current

|
connecior \ no unsprung motor weight

a day, and this would require electrical
energy of approx 10 Kilowatt/hours.
Assuming 3 million such vehicles in
Australia, we would need 30 million
Kilowatt/hours per day.

The majority of cars are not used
overnight, during the very time when

there is excess electrical generating.

capacity. |f batteries were to be
charged at a 10-hour rate, our
increased load would be down to 3
million Kilowatts.

As  Australia’s total generating
capacity exceeds 13 million Kilowatts,
the scheme is not totally impracticable
— even assuming the unlikely event of
no parallel increase in generating
capacity. Moreover, it seems likely
that fuel cells or some other form of
supplementary energy will be used to
augment the power obtained from the
electricity authorities.

What of the future?

What, then, is the probability that
electric propuision will displace the
petrol engine?

It is impossible to say at this stage —
but, without doubt, all the big motor
companies, many smaller organisations
and electricity authorities world-wide
are taking electrical propulsion very
seriously indeed, and at least one
major British company is expected to
unveil a practical, small electric
passenger car late this year, or early in
1972.

There is a growing pressure group
both inside and outside the USA to
ban the use of conventional-engined
vehicles in crowded cities like London,
New York and Paris. Although none of
these cities has inversion problems like
Los Angeles, the danger and nuisance
value from petrol and diesel fumes
applies to them all.

In the final analysis it will probably
be ecology, not technology, that will
be the determinant. ®
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A Stradivarius

becomes a
Stradivarius

again.with
BASF
LH-hifi
recording tape

A masterpiece becomes a masterpiece — with much as 8db over other quality tapes. Now

BASF LH-hifi Tape. L stands for low noise. .. your recordings will take on magnificent studio
H is short for high output. Two special features quality—with greater clarity, more realism and
in one recording tape. By eliminating the less distortion—whether they be a violin
background noise, and increasing sensitivity concerto, rhythm or beat.

BASF engineers have achieved a dramatic Try our new sound

improvement in signal-to-noise ratio of as experience ... you'll love it.

Also available in TRANSPACK PLASTIC PACK
BASF COMPACT CASSETTES ¢ U5 co:ii e
Mini size. Mini Noise. Mini prices. C120.... .$399 C120......$4.99

Australian Distributors ol BASF mugnetic Recording Products

MAURICE CHAPMAN & CO. PTY. LTD.
276 Castlereagh Street, Sydney NSW 2000 61-9881

Mcis/rm,
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colleague has described mono

reproduction as ‘listening to an

orchestra through a hole in a
wall’, Stereo ‘added a second hole’.

The analogy is not perfect. Good
audio reproduction can be so good
that it is virtually impossible to
distinguish between the original and
the recorded sound. This s
particularly true of solo artists and
small groups, especially when recorded
in non-reverberant conditions.

Orchestral music can be a different
matter — here the ’hole in the wall’
effect is often apparent.

There are two main reasops for this.
The first is the  apparent
juxtapositioning of the audience
among the orchestra. The two appear
to occupy the same place, with the
audiophile listening from a position set
apart from either — a position which
has no spatial counterpart of any seat
in a real concert hall,

The second reason is to do with
reverberation, Orchestral music
performed in a concert hall is reflected
by a huge number of reverberant paths
and patterns which add a richness of
‘colour’ to the sound generated by the
performers. |f played in an open space,
the same music would sound thin —
somehow musically underexposed.

Recorded music so often sounds like
that — as if performed in a field.
Clean, but sterile. Precise, but bearing
much the same relationship to a live
performance as cooking sherry to a
vintage port. In fact, it is not
uncommon for people whose
appreciation of symphonic music has
been obtained solely  through
recordings to be quite exhilarated
upon hearing the real thing — ‘Why
didn’t someone tell me it was like
this?’

Quadrisonic sound is one answer, It
works, but necessitates four-channel

recording, four-channel storage,
four-channel  playing  equipment.
Perhaps it will be a commercial

success. Perhaps not. No-one is really
sure.

FIG. 1. Showing basic connections.
Note the phasing of speakers.
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HALL

NOTE: The effect

described in this article

cannot be obtained by connecting
extra speakers in series or
paralleled with existing main
channels. Either will merely

cause apparent spatial

ONGERT

dislocation of the sound source.

But why wait to find out? The data
necessary to create the ambience of a
concert hall already exists. It is right
there — already impressed on many of
your present LPs.

SEVERAL CHANNELS

There. are several information
‘channels’ on a conventional stereo
record. Not just two. Several.

There’s the right-hand channel for
the right-hand speaker — call it R.
Then there’s the left-hand channel for
the left-hand speaker — call this one L.

Then there are three more.

4=

non-polarieed capacitor /
2 x 2000 !

produces
non-polaried 1000 pt

lt

FIG, 2. Non-polarised ci itor protects
system against dc levels (see main text).

EX- PROJECT

Ingeniously simple system
extracts data from existing stereo
recordings to recreate
concert-hall sound

There's the difference between the
right-hand channel and the left-hand
channel (R — L). And its complement
(L-R). Finally thereis L + R,

These extra channels contain data
which is not recoverable from either R
or L channels alone. This data is

primarily reverberant sound and
audience noise.
In normal stereo recording

reverberant sound and audience noise
is reflected throughout the recording
area, but at a lower level than the
direct sound received by the recording
microphones. The reverberant sound is
'acoustically shadowed’ by the direct
sound and can be barely perceived
when played back through a
conventional stereo system. Even if it
were audible, reverberant sound
issuing from two forward-placed
loudspeakers would indicate an
apparent source incompatible with
concert-going experience.

To overcome this ‘acoustic
shadowing’ we use data extracted from

FIG. .3. Circuit in which isolation is
provided by output transformers.
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the difference between R and L
channels. Sound which is common to
both these channels is not used. Our
additional channel produces no output,
under conditions of identical R and L
signals — it responds only to difference
signals.

When a sound is made in a concert
hall, reflections of this sound arrive

FIG. 4. In this circuit isolation is
provided by blocking capacitors.
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back at the recording microphones in
ever-changing phase relationships and
time delays depending on the natural
reverberation period and
characteristics of the recording hall.

These reflected sounds will appear in
our difference channel after the same
intervals of time as in the original
concert hall; thus, by utilising these
sounds and playing them back via
difference channel loudspeakers at the
rear of the listening area, the
‘ambience’ of the original hall will be
recovered.

There will be no impression of sound
from the rear of the room. The
orchestra will be in its normal place.
The sound from the rear of the room
will add to the sound from the front
of the room in the same way that it
does in a concert hall. The two sounds
will combine to provide that richness
of tone which is a characteristic of
well-designed halls.

The same acoustical realism will
apply to the apparent positioning of
the audience. the audience will seem
to be in their normal position in the
body of the hall — and the listener will
be sitting in this audience, not away

from and behind them. The sound will
be distributed more evenly about the
room and there will be less necessity
to sit in a ‘favourable triangle’.

HOW IT'S DONE

As previously stated, our method of
obtaining the ‘difference’ information
is to utilise the R-L and L-R data. This
is quite simply derived from the
existing main channels.

All that is required is a pair of
supplementary speakers connected
differentially across the ‘high’ sides of
these channels. The supplementary
speakers are connected in series but
oppositely phased. A 25 ohm rheostat
adjusts their volume. (Some amplifiers
may require isolating capacitors, and
these are discussed later in this article.)

The additional speakers, together
with some proportion of the series
resistance, present parallel impedance
paths across the existing main channel
speakers. However, this additional
loading is very low, occuring only
when a difference signal exists
between the two main channels. The
average power level in the difference
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Detail of enclosures, using two C60 Rola speakers.
Enclosure dimensions depend on type of speaker,

FI1G. 6. Recommended installation.
Note phasing of speakers.

FIG. 5. A dc coupled circuit with zero
potential in respect to earth.

channel! will be around 2% of the total
amplifier load. This will increase
during passages in which sustained bass
or percussion is recorded
predominantly on one track. The
worst case will be high-level signals
occurring in both channels 180 degrees
out of phase. This is a rare, transient
phenomenon which an amplifier can
easily absorb.

The difference channel may be added
to many stereo systems merely by
adding two extra speakers and a
rheostat — as shown in Fig. 1. Other
systems require the addition of a
non-polarised capacitor — Fig. 2. The
.determinant is whether or not there is
a difference in dc potential between
the outputs of the L and R channels.

In all probability the outputs wili be
at zero potential with respect both to
earth and to each-other. It all depends
upon the output circuit of your
amplifier,

The three most probable output

circuits are:

1. Output transformers — Fig. 3.

2. Isolating capacitors — Fig. 4.

3. DC coupling — Fig. 5.

Check your amplifier carefully —
preferably comparing the actual unit
against the circuit diagram.

1f the circuit is of type 1 or type 2,
(Figs. 3 and 4 respectively), no
blocking capacitor is required. If the
output circuit is not of these types, a
blocking capacitor MAY be needed.

Check with a voltmeter for
differential dc voltage. Measure
directly between the ‘high’ sides of the
main channel outputs (the amplifier
should of course be switched on, but
with no signal applied). Watch out for
reversed meter polarity — a differential
voltage may be positive or negative
with respect to your meter
connection. If the voltage between the
outputs exceeds a millivolt, a blocking
capacitor MUST be used.

In all probability, if your amplifier is
dc coupled (as in Fig. 5), there will be
no dc differential voltage — but it is
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necessary to make sure: there is
another type of dc coupled amplifier
which may well have several volts
between outputs. ’

The blocking capacitor must be a
non-polarised electrolytic with a
capacity exceeding 500 uf
preferably between 1000 and 2000
uf. The simplest way of obtaining a
non-polarised electrolytic is to connect
two normal electrolytics
‘back-to-back’. Remember that, if a
total capacity of 1000 u f is required,
two capacitors (each of 2000 u f) will
be needed.

The capacitor is wired in series with
the additional speakers and rheostat
and is readily housed in one of the
speaker enclosures.

CHOOSING SPEAKERS

The choice of suitable speakers and
enclosures is not critical. Naturally,
the better the speaker, the better the
result — but good results have been
obtained from $3 units mounted on
open hardboard baffles!

If speakers are purchased especially
for the project, they should have a
reasonably flat response from 40 Hz to
5KHz. Above this the response should
preferably DECREASE — there is little
ambience signal above this frequency
and the decreasing response will limit
any surface noise that may occur.

A pair of bookshelf speakers with
tweeters removed will be quite
effective; however, the larger the
enclosure, the less extra load will be
imposed on the amplifier. Two Rola
type speakers have been found to be
very effective.

The impedance of each additional .

speaker should not be less than the
impedance of each main channel
speaker. Nor should it be more than
twice the impedance. Example — if the
main speakers are 8 ohms each, the
extra speakers should be either 8 or 15
ohms each.

The rheostat may be housed in a
small case and mounted close to the

main amplifier controls, or located

within one of the additional speaker

enclosures. Level settings are not very

critical — and once the chosen level

has been set, it is unlikely that it will
 need to be altered,

Place the speakers in the two rear

corners of the room (observing the

phase relationships shown in Fig. 6)

and put on a well-balanced classical
record — preferably a symphony or

concerto. Adjust the rheostat so that

the rear speakers contribute to the

overall sound but cannot be identified
as actual sound .sources from more

than a few feet away.

The results will largely depend on the
recording..

The system is at its most effective
when reproducing classical music from
well-balanced recordings.
emphasis is on the well-balanced bit. A
number of recording

produce records and tapes with grossty
exaggerated stereo spacing — and with,
these or with ‘reprocessed mono’ the
system is valueless.

But who wants to listen to music like
that, anyway? ’
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Each Cannon D Subminiature
connector handles different types
of circuits.

The Cannon D Series has great
circuit connection versatility.
Connectors in this series can
handle high current, high voltage
and R.F., as well as controlled
circuits. There is an almost
unlimited number of contact
arrangements, for use on
miniaturized equipment of all
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Switch on

kinds. A complete line of acces-
spries and a choice of contact
terminations are also available.
Cannon D Subminiatures are
rugged. They were specially
designed for applications where
space and weight are of the
greatest importance. And, of
course, the D Series has proven
Cannon reliability and perform-
ance. For production quantities
on D Subminiatures contact:

Cannon Electric

(Australia) Pty. Ltd.

58 Cluden St., East Brighton, Vic., 3187,
928822.

For ex stock delivery on prototype
quantities contact the stocking
distributor:

Total Electronics

239 Bay St., North Brighton, Vic., 3186
96 2891.

79 New lllawarra Rd., Bexley North,
N.S.W., 2207. 50 0448.

1st tloor, Raleigh Walk, Elizabeth Centre,
S.A,, 5112. 557433. sses
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ANALYSING RANDOM SIGNALS
WITHA BOXGAR INTEGRATOR

By R. Blackwelder, Postdoctoral Fellow, Johns Hopkins University
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FIG, 2. Zone averages of the streamwise velocity
component. (The intermittency factor at right is
given for reference.)

OXCAR INTEGRATORS are signal
Baveragers designed primarily to extract

repetitive waveforms from noise. In
most cases, a command signal is available
that triggers both the Boxcar and the
occurrence of the waveform to be averaged.
However, sufficient versatility has been
designed into the instrument to permit the
averaging of parameters for  which
periodicity cannot be imposed and is not
inherently present, and for which no
naturally occurring trigger signal exists.

The averaging of such aperiodic waveforms
is usually referred to as ‘conditional
sampling’ in a random process, and is one of
the more novel uses of the instrument.

Examples of such random processes where
conditional sampling is a useful technique

are:

1. The outer edge of any free turbulent
sheat flow such as a boundary layer, jet,
wake, etc., in which the flow field at a fixed
point in space ‘sees’ two types of
fluid —turbulent and non-turbulent — which
sequentially alternate in a random fashion.

2. Clouds or sts of wind in the
atmosphere in which the average of a
particular velocity component or the vapour
content may be desired. ) .

3. Transitional phenomena in fluid
mechanics in which a laminar flow field
erupts into turbulence in a completely
random fashion.

e
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4. Radioactive decay, in which case more
details of the decay process may be desired
directly after the emission of a particle from
the nucleus.

5. Strong mass ejections away from a
stationary solid boundary in a turbulent
flow field, as found in reference 3.

All  these phenomena have one
characteristic in common; i.e., the events
which are associated with the signal to be
sampled occur completely at random.

The underlying principle of conditional
sampling in a random process is as follows.
Assume the process under investigation is
characterized by events occurring
completely at random which are hidden in a
background noise level. The signal
containing the desired information may be
associated with the events or with the
period between the events. This signal may
be continuous, i.e., receives contributions
from both the events and the time interval
between the events, or it may be
discontinuous, i.e., receives contributions
only during the events or the intervening
periods. By using a detector to ascertain
when an event has occurred, the signal can
then be averaged during the events. In a
similar manner, many other averages can be
obtained, e.g., during the non-events, at a
discrete time after the event occurs, etc. The
experimental equipment and procedure will
depend upon the particular application.

Here a more detailed account will be given
of example 1 above,

When a probe, such as a hot-wire
anemometer, is placed in the outer region of
a turbulent shear flow, the signal is strongly
intermittent as parcels of turbulence, i.e.,
the events, and non-turbulent fluid sweep
past the probe. This region of the flow field
is very important in fluid mechanics because
it is the area in which non-turbulent fluid is
entrained into the turbulent flow. But
conventional signal processing has been
unable to provide insight into the details of
this entrainment process.

By constructing a detector probe and
associated circuitry to indicate when the
probe is in a turbulent region or
non-turbulent region, a detector signal can
be obtained which is 1 when the detector
probe is in the turbulent region and is O
when in the non-turbulent region. With this
detector signal, conditional averaging is
possible with the aid of the Boxcar
Integrator.

The detector signal is connected to the
‘trigger/gate’ input of the Boxcar Integrator
and the signal to be sampled, q(t), is
connected to the ‘signal input’ (see Figure
1). Note that the signal to be sampled can
be any measurable flow variable, e.g., any of
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electronics
in Science

Boxcar Integrator manufactured
by Princeton Applied Research.
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FIG. 3. Zone averages of the normal
velocity component.

the three velocity components, the
vorticity, velocity products, etc. With the
‘gate mode’ switch placed in the ‘external
gate’ position and with a positive threshold,
the Boxcar’s output will rise asymptotically
to the value of q averaged only in the
turbulent regions if the locations of the
signal probe and detector probe coincide.
With a negative threshold the output of the
Boxtar Integrator is the value of 1 obtained
in the non-turbulent regions. The
conditional average of the streamwise and
normal velocity components in a turbulent
boundary layer have been obtained in this
manner and are given in Figures 2 and 3.
Another use of this type of sampling is to
obtain the localized rms values of the
velocity fluctuations in the turbulent and
non-turbulent regions, as shown in Figure 4.
Furthermore, the velocity product, uv,
which is important in the production of
turbulence, can be conditionally averaged
and is found in Figure 5 (from reference 2).

Other sampling modes are possible as well.
For example, by placing the signal probe
above the detector probe as shown in Figure
1, setting the ‘gate mode’ switch to ‘external
trigger' and with a positive threshold, a
small variable duty gate is generated
internally by the Boxcar Integrator every
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FIG. 4. Zone average intensities of the
streamwise velocity fluctuations.

FIG. 5 [right). Zone averages of
the tangential Reynolds Stress.

time an event occurs, i.e., the detector
probe enters a turbulent region. Then, by
traversing the signal probe above and below
the detector probe and setting the gate
width to be a small fraction of the time of
an event, the value of g can be obtained at
those instants of time when the detector
probe enters the turbulent region. By
merely reversing the polarity of the
threshold, the same type of data can be
obtained as the detector probe leaves the
turbulent region.

Still another sampling mode is possible by
using the ‘scanning’ feature of the Boxcar
Integrator. In this operation the detector
signal initiates a ramp function. At some
delay time, 7, later, a variable width gate is
generated. This variable width gate controls
a switch into the integrating circuit such
that the integration occurs only when the
gate is ‘on’, i.e., the switch is closed. The
time delay can be a fixed value, 7,, or by
using the *‘scanning delay” of the Boxcar
Integrator, T can be automatically increased
from zero up to 100 minutes. For a fixed
time delay, 7o, the signal q(t) is sampled
only during those periods when the gate is
on. Thus, in the turbulent shear flow,
averages can be obtained at some fixed time,
To, after the detector probe enters (or
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leaves) the turbulent regions. In the
‘scanning delay’ mode of operation, 7 is
automatically increased at a rate slow
enough to provide ample integration time
for each value of the time delay. The
average value of q can then be obtained as a
continuous function of the delay time after
the detector probe enters the turbulent
region.

Thus the Boxcar Integrator can and has
been used in a random process. Its
versatility not only allows the investigafor
to obtain better data concerning this type of
process, but it provides the key for
obtaining more details of a ramdom process
and paves the way for a more complete
understanding of these natural phenomena.
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ince the earliest days of television,
Sa simple way of recording TV

programs has been sought. Indeed,
as long ago as 1927 that great
television pioneer, John Logie Baird
successfully produced phonograph
type recordings of his television
signals.

In those days TV was a 30-line, 30
frames-per-second, non-interlaced
system, and Baird used a 78 r/min disc
for recording the picture; a second disc
was used for the accompanying sound.

At that time the video bandwidth
was in the order of 10-15 kHz.
Present-day television requires a
bandwidth of between 3 and 5 MHz —
about 300 times greater.

Many factors combined to prevent
satisfactory recording os such high
frequencies and wide bandwidths
directly onto regular LP-type discs.

First, the pickup would need a stylus
of an impracticable miniature size,
with a radius smaller than 40
microinches (.001mm.) in order to
resolve the  small wavelengths
corresponding to the high frequencies
of the system. Second, the mass of the
stylus would certainly not be able to
trace successfully the oscillations of
the record grooves at rates up to
several million times per second.

Some five years ago a team of
inventors — Dr. Gerhard Dickopp,
Edouard Schuller, Hans Joachim
Klemp, Horst Redlich and Arthur
Haddy, from AEG-Telefynken in
Germany and Decca in England —
started work on a phonograph type
TV disc. Their efforts resulted in a
revolutionary development — the
Teldec (consortium owned by both
companies) disc, which seems destined
to become the video equivalent of the
33 1/3 -r/min LP hi-fi record.

Demonstrations were given for the
first time in Berlin and London last
summer and just recently in New
York. Observers found
black-and-white picture quality to be
excellent, although occasionally there
were noise streaks with some of the
discs.

When the player is marketed, in
about 18 months’ time, it will
probably sell for about $150 as a
single player and $250 as an
auto-changer. The manufacturing cost
of records for one hour’s playing time
is estimated at between $2 and $3;
retail prices will depend on the various
markups and on the nature of the
program material. For playback, the
unit is connected by wire to the
antenna terminals of a television

LUIEYRA'ERED |

TV ON DISC '

receiver and the picture viewed by
tuning to an unused channel.

Ultra-thin disc

Although it has been likened to the
LP, the Teldec disc is notable for its
many dissimilarities to present-day
audio discs. In the first place it is very
much thinner, being only
one-millimetre thick, and is pressed
from a sheet of PVC (Polyviny!
Chloride Thermoplastic material). In
use it revolves once for every TV
frame (two fields), at 1500 r/min for
50-Hz European television systems and
at 1800 r/min for 60-Hz U.S. systems.
The spacing between adjacent grooves
on the disc is about 280 microinches
(.007mm.) with a density of about
3500 grooves per inch (140 per mm.).
The grooves on an LP are some 10 to
14 times wider than those are
employed on the video disc.

The pickup is a pressure-sensitive
piezo-ceramic unit instead of a
velocity-sensitive cartridge, and it is
moved across the disc surface by a
positive mechanical drive — as opposed
to the groove guiding the stylus, as on
conventional records.

The groove modulation is
hill-and-dale (up-and-down) instead of
the lateral (side-to-side). The sound is

DIAGRAMS AT RIGHT:

Fig. 1. The mechanical assembly of
the Teldec player. A motor

drives a common shaft for rotation
of the disc and also for moving

the pickup assembly radially across
disc surface. Fig.2. Stylus tip in
contact with the disc surface. The
curved leading edge temporarily
deforms the PVC surface. The pres-
sure relief at the trailing edge of
the stylus is transmitted to the
piezoelectric ceramic element above.

LEFT: Protype of the video disc
player recently demonstrated
in U.S.

RIGHT: Both video and sound
signals are in the extremely fine
grooves of the video disc. The thin
and flexible PVC foil used appears
flimsy, but is actually quite

tough and said to be able to with-
stand 1000 playings without
damage. Disc is driven by a high-
speed keyed center spindle; remain-
der floats on air cushion.
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carried on the same groove as the
picture by pulse position modulation
(PPM), which records the audio signals
during the horizontal blanking portion
of the video signal.

The video bandwidth is at present 3
MHz  (black-and-white) with a
signal-to-noise ratio of 40 db. It is
expected there will be a colour version
available within two years. The playing
time is five minutes for a 9-inch disc
and twelve minutes on a 12-inch disc.

The record discs themselves are
produced very simply by speed press,
using a metal matrix. The matrices are
formed by an electroplating process
(similar to that wused in making
phonograph records) from a master
disc made on a master cutting
recorder. The video input to this is
from film produced by a flying-spot
scanner.

The disc player

There is no actual turntable on the
Teldec player; instead the disc is
carried around at 25 to 30 revolutions
per second by a central hub with a
drive-pin device. The disc itself rotates
on a cushion of air above a stationary
platter. The airstream is produced in
the machine and guided through
cavities at the periphery of the hub
(Fig. 1.). The air cushion produces a

PICKUP ON SLIDER
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GEARED TRAVERSE DRIVE SHAFT

Revolutionary disc may become
the video equivalent of the
long-playing hi-fi phonograph record

SANITARIUM HEALTH FOOD CO.
DIYISIGN

PLANT DEVELOFAICR
stabilizing effect on the disc foil, and
the vertical disturbance at the surface
of the latter is less than 0.002 in. {.050
mm.).

The drive motor, apart from turning
the disc hub, also drives a traverse
cable for moving the pickup assembly
across the disc surface. A simple drum,
cable and pulley arrangement is used
to move the pickup by one
groovespace  dimension — 280
microinches (0.007 mm.) — for each
revolution of the disc. Groove depth is
between 20 and 40 microinches.
Stop-motion effects can be produced
by disabling the drive to the traverse
pickup cable.

The pickup dzvice is really the vital
part of the whole system. The stylus
itself is made of diamond or sapphire
material and is rigidly connected to a
piezoelectric-ceramic transducer. The
electrical output of the transducer is
taken from electrodes at its side and is
in the order of 2mV.

An illustration of the stylus tip in
contact with the disc surface is shown
in Fig. 2. It will be seen that the tip is
gently curved on its leading edge, so as
not to damage the recorded surface,
but it has a sharp, narrow, vertical
trailing edge.

The diagram shows the stylus in

contact with several complete cycles
of the hill-and-dale recording and at
first impression it is not at all clear
how .the groove information s
detected.
The important point to remember is
that the pickup is pressure-sensitive;
the stylus compresses the several peaks
under its leading edge. The stylus
loading is relatively constant with
respect to time but has an alternating
component superimposed upon it,
generated at the ‘sharp’ edge of the
stylus as each of the peaks is relieved
of pressure at the trailing edge of the
stylus. It is this pressure change which
is conveyed to the piezoelectric-
ceramic unit and is then transformed
into an electrical waveform.
The dimensions of the stylus itself
are chosen so that no mechanical
resonances appear within  the
frequency range of the unit, which
would otherwise restrict its response.
The size of the ceramic transducer is
less than .008 in. (0.2 mm.) and the
tracking force of the stylus is about
0.02 gram.
The pickup head is attached to a
small tube by means of a flexible
connecting layer, and the tube is
coupled with damping material to the
traverse drive mechanism (Fig. 3).
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RIGHT: Photomicrograph
of grooves in standard long-
play audio record (left)
compared to much higher
density grooves of video
disc. Using vertical (hill-
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and 3800 grooves per inch
while the conventional
audio record may contain
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grooves per iach.
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TV ON DISC

In common with other wide-band
modulation systems, Teldec uses FM
signals for recording. This enables the
bandwidth of some 16 octaves to be
accomodated at an  acceptable
signal-to-noise ratio. It also means that
all portions of the recorded waveform
are limited to the same amplitude and
thus the groove spacing can be held
constant, with virtually zero clearance
between adjacent walls.

With lateral-type disc recording there
must be a relatively large clearance
between adjacent grooves to allow
large amplitudes to be accommodated
or, alternatively, a variable
groove-spacing technigque adopted to
allow greater spacing during
high-amplitude parts of the recording.
The constant groove-spacing also
allows greater economy of recording
medium usage because of the small
‘land’ (between-grooves) areas.

Teldec the winner?

The Teldec system is only one of
several which are now available, or
shortly will be, for playing television
recordings. First there was the video
tape recorder using magnetic tape of

FIG. 3

FLEXIBLE CONNECTIVE
LAYER

PIEZOELECTRIC CERAMIC

ELEMENT
DIAMOND STYLUS
DISC

which there are now many versions,
including both reel-to-reel and cassette
types. The CBS Electronic Video
Recorder (EVR) uses an optical film
made by electronic beam recording
and produced by a flying-spot scanner.
RCA’s  Selecta Vision uses a
holographic plastic film scanned by a
vidicon for playback.

However, on the economic front, the
Teldec device may well be the winner.
The cost of the player unit is the
lowest by far of any of those
mentioned, as is also the price of
the records. It is simple to use — much
like a regular phonograph.

The disc also has many of the
features of the other devices, such as
stop motion. It is also claimed that the
records are extremely wear-resistant
and over 1000 playings can be made
before the signal-to-noise ratio drops
below 40 db. In addition, one
advantage of the disc is that it can be
made to start playing at any point in
the whole recording and can be
quickly moved to any other point —
something that cannot be done easily
with a tape or film system.

One characteristic of the Teldec

system which it shares with EVR and
Selecta Vision is that you cannot make
your own recordings — you can only
play. factory-produced records. For
making your own recordings, the video
tape recorder is the only way at
present.

It should also be noted that, as both
the disc and the video tape recorder
are waveform recorders, they are
‘standard conscious’. That is to say,
discs or tapes recorded at one
television standard (e.g., the U.S.
525-line, 50 fields-per-second). This
may not be much of a problem for the
home video-recording enthusiast, bu
it could pose many problems in
mass-production and distribution of
educational and popular entertainment
recordings.

Home entertainment and classroom
instruction are obvious applications for
the video disc; other uses are likely to
be in vocational and sales training,
advertising, and sales messages to both
dealers and consumer. The disc may
also find application in high-density
storage of digital data for computer
use, or storage of audio data alone for
multichannel stereo records. ®

Fig.3. The pickup head assembly. The
transducer is connected to the pick-
up arm by means of an elastic coupling.

BELOW: Closeup of the pickup and
slider arrangement used. A cable
moves the assembly slowly along
the radius of the disc. If the drive is
disconnected, the stylus and trans-
ducer follow several grooves in

the video disc, thereby repeating a
small portion of the program.
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Need a small mains switth?

AUSTRALIAN
MADE

Eight things you'll like
nbout the new mains (low level)
Series 625 fram MSP

Styles — rocker (625 RK), toggle (625 TG), Terminals — solder lugs are standard.

rotary (625 RT), or slider (625 SL) . Quick connects will be available soon.
Switching variations — SPST — SPDT — Size — Length 1.062"" (26.98mm) .
DPST — DPDT. Width .625" (15.88mm) . Depth (to end of lug)
Electrical rating — 250V AC 3 amps — for rotary. toggle and slider .671" (17.04mm) —
maximum switch on surge rating 40 amps for rocker 1.031" (26.20mm) .
at 350V peak (250V RMS) . Generously Delivery — all styles now available —
proportioned silver plated contacts samples ex stock for your prototype.
withstand surges on both make and break. Competitively priced — ring for a quotation.
All moulded — ultrasonically welded
construction provides additional safety factor. M
Bodies an? rot%ry slpind%_e arei e and MANUFACTURERS

lass reinforced nylon. Toggle, slide an
?oc'ﬂ‘r actuators are acetalg?esin. gp SPECIAL PRODUCTS PTY LTD

47 YORK STREET, SYDNEY 2000.

SYDNEY 2 0233 -+ MELBOUFNE 67 9161 - BRISBANE 31 0341
ADELAIDE 51 0111 - PERTH 28 6400 - HOBART 34 3836

ADI3
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Details of prototype unit
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EX>> PROJECT

Simple, inexpensive moisture
meter tells you when the
lawn needs watering — and
when it’s had enough

weekly watering. Nightly
sprinkling is actually harmful —
only the mosquitoes are fed.

For overdrinking damages plants as
well as people: there is an optimum
moisture content for each.

1 Grass lives on nutrients contained
in the soil, and moisture is needed for
dissolving these nutrients into a form
that the roots can easily absorb.

Ideally these roots should be deeply
extended. This can only be achieved
by soaking the ground to a depth of at
least five inches whenever the moisture
content at root level falls below a
certain minimum percentage.

The grass should never be watered
lightly at frequent intervals, This
encourages the roots to remain near
the surface, where there are frequent
changes in temperature and moisture
content, and above the level of
maximum nutrient concentration.

Moisture should be checked
at root level

If the aim is to grow lush healthy
grass, it is essential to know the soil
moisture content at root level,

The meter described in this article
tells you just this. It monitors soil
moisture at root level and indicates
when watering is required.

Grass doesn’t require daily or even

Change in resistance
gives the clue

The resistance of soil varies with
changes in its moisture content; thus,
by measuring the soil resistance, we
have a directly related measurement of
soil moisture.

The device used to sense this change
in resistance is simply a pair of bare
copper wires, spaced a fixed distance
apart. These are embedded in a block
of plaster-of-paris which provides
mechanical protection.

As the moisture content of the soil
changes, the resistance between the
two electrodes will vary.

In order to avoid electrode-polarising
effects it is necessary to measure the
inter-electrode resistance by using an
alternating potential.

This is obtained from a free-running
multivibrator (transistors Q1 and Q2).

ELECTRONICS TODAY — April 1971
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FIG. 1. Circuit diagram of moisture meter.

The alternating current from the
transistor collectors is applied across
the moisture electrodes and measured
by a 0-1 miiliamp meter connected
across a full-wave diode bridge.

A 2.5K potentiometer is used as a
dummy load 7o provide a battery and
calibration check.

The circuit fayout is not critical and
may be assembled in any convenient,
form. We found that a die-cast
aluminium box was ideal.
Potentiometer RV 1 must be externally
accessible, potentiometer RV2 should
be mounted irternally.

The moisture sensor can be made in
different forms. Main requirement is
that it should have two electrodes,
approximately 1% inches long and
spaced % of an inch apart. One form
of construction is shown in Fig. 2. The
electrode structure should be encased
in plaster-of-paris to  provide
mechanical protection. This will not
affect efficiency, since plaster absorbs
moisture as readily as the soil,

Installing the system

The moisture block is buried in the
soil at lower root level (approx. 5
deep) and the leads connected to the
meter,

The soil should now be thoroughly
watered at a rate not exceeding one
inch an hour, and the meter reading
checked from time to time by
depressing PBl. The meter reading will
slowly increase until it levels off,
indicating that the soil area of the
block is saturated. Watering should be
stopped at this point.

Now adjust potentiometer RV1

FiG. 2, Sensor block.

(whilst depressing PBI) to give full
scale meter deflection. Release PBI
and depress PB2 — now adjust RV2
for full scale meter deflection. This
latter setting will not require
readjustment,

The calibration should be checked
every time the meter is used. This is
done by depressing PB2 and adjusting
RV1 to full scale meter deflection.

The moisture reading is taken by
depressing PB1 — full scale deflection
indicates that the soil is saturated.

Watering is required -only when the
meter .reading drops below 30% of full
scale deflection. The period between
waterings will vary with ambient
temperature, humidity and rainfall but
will rarely be less than a week — it
may well exceed a month.

The meter unit may bé mounted in a
convenient place and wired
permanently to the moisture sensing
block. Alternatively, a number of
moisture blocks may be used in
different places and individually
connected to the meter ‘via a
multi-way rotary switch — or each
may be terminated in a non-cerroding
socket and checked from time to time
by the now portable meter.

The system may be used to
-determine the watering requirements
of all types of plants, The general
principles outlined above apply to the
majority of plants — that is, the
sensing block should be buried at root
level and the plant only watered when
the moisture content of the soil falls
below a.certain level. ’

Try it — and just watch 'those
cabbages grow!

PARTS LIST

R1 - 1K % watt resistor 5%

R2 - 12K % watt resistor 5%

R3 - 12K % watt resistor 5%

R4 - 1K % watt resistor 5%

C1 -0.047 uf - 150V wk.

c2 - 0.047 uf - 150V wk.

Q1 - BC 108 or similsr g.p. silicon
n.p.n.

Q2 - BC 108 or simller g.p. silicon
n.p.n.

D1,2,3,4 - OAS1 or similsr g.p. diodes

RV1 - 10K % watt linear potentiometer

,RV2 - 2.6K %watt linear potentiometer

PB1 - single-meke push button

PB2 - 2 pole change over push-button
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of intelligence, or can they in fact be

endowed with reasoning power?’

One answer — in the form of an
82-page thesis — won the 1970 School
Science R esearch prize for
Cranbrook’s 15-year-old Peter Vogel,
then a fourth-form student at
Cranbrook School, Sydney.

The thesis — ‘An Investigation into
Artificial Intelligence’ — outlines
Peter’s reasoning and subsequent
conclusions. It also describes in detail
the design and construction of his
‘mobile environmental response
vehicle’ (MERV) which, he suggests,

IS it true that machines are incapable

qualifies as an ‘intelligent machine’.

His thesis is predicated on definitions
of ‘instinct’ and ‘intelligence’ which —
characteristically — he formulated
himself.

INSTINCT he defines as ‘basic
knowledge and motives possessed at
birth, which is built on by the process
of intelligence; instinct includes the
method of carrying out intelligence.’

INTELLIGENCE, Peter says, ‘is the
process of drawing logical conclusions
by correlating a particular experience
with memory of previous experience
and instinct.’

He qualifies these definitions by the

MERYV stands for Mobile Environmental Response

Vehicle. Its creator, Peter Vogel, built it
to demonstrate his theory on artificial intelligence

admission that they are probably
much too simplistic, but feels they are
adequate for his purpose.

There are, he states, four basic
requirements for an intelligent
machine.

INPUT — a system for receiving data
for processing. !

MEMORY — some system for storing
information and which can be altered
readily.

LOGIC SYSTEM -
carrying out logical
intelligent reasoning.

OUTPUT -~ providing an external
indication of the machine’s intelligent
activities.

MERV uses all four criteria for his
life-purpose, which is
‘self-preservation’. He roams about
until he encounters an unknown
object. He performs various tests on
these objects and turns and moves
away if the object is ‘hostile’.

He incorporates an

capable of
processes of

in-built
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LEFT: Function and cost, rather than aes-
thetics, determined MER Vs final shape.

self-preserving ‘instinct’ plus the

ability to acquire and store |

environmental . knowledge which s

used to ‘preserve its life’. This ability G .
Peter refers to as ‘intelligence’ Dikoieptial 4 Switch Distance
; Amapy > Output

Having sensed the presence of an
object, Merv goes through a
predetermined sequence:

1. Stops at a ‘safe’ distance. ;{,C;',a’,'ni/f Ck
2. Tests to see what the object is. complete
3. Searches for memory of previously vision system.
inflicted ‘pain’.
4, Takes evasive action if deemed Emitter
necessary, following intelligent Follower

reasoning.

A large number “of sensors are
required to effectively determine
whether an object is ‘safe’ or ‘hostile’.
Peter describes a number of sensors,
including:

a. An optical sensor which locates
objects and stops Merv 10"'-12" away.

b. A brightness detector.

Brightness
P Output

Switch

v c. Tone discriminators to determine
whether objects are emitting ‘hostile’
sounds.
d. Heat sensors. . t’:‘/f:’-‘c;fi‘ys';‘;',”
e. Sensors for determining hardness measures distance
of objects. i < from objects.
f. Sensors: for determining if objects LR
are metallic or non-metallic. lenses
g. Devices for determining size, smell, Cd.S Cell . FIG. 18. (below).
and tste. =5 2o,
Limited finances precluded the use Y to track a
of a large number of sensors — the light source.

builder realising that each additional FositianiARSS R Atition, B SRS a on €

sensor implied a doubling of the
memory’s bit capacity. It was
necessary to compromise. The final
choice was to test for brightness, test Inverter AND

: 9.!.2\

whether or not an object was metallic, Forward

/7
and check on physical size. D [>

Driver

| C—

Reverse

Capacitor =—

R Sreke solencid

Brake driver

— )
‘M‘ d

s

Bright

ABOVE: Discarded box camera formed the ‘un' l. 'l '. 'U l i ;

basis of MERV's ‘eye’. RIGHT: Manual
programming panel gives visual indication
of what MERV'’s sensors are registering and
whether he is experiencing pain.
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MERV Sees Object

l

TEST O8JECT
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PROCEED
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DIRECTED

CONTINUE UNTIL
ANOTHER OBJECT
IS ENCOUNTERED

WAIT FOR
FURTHER
INSTRUCTIONS

FIG 2. Flow diagram shows MERV's sequence of operations.

WHAT MERV IS

MERV consists of an
aluminium-angle frame mounted on
three wheels — two driven, and a third
undriven and freely pivoting. The two
front wheels are differentially powered
by a single electric motor and steered
by electromagnetically braking one or
the other wheel. Direction is
controlled via a dual-tone radio link
(permission having first been obtained
from the PMG).

The robot’s vision has two functions.
The system stops MERV at a
predetermined distance from objects
in its path and also determines the
amount of light reflected from the
object. The system is shown in Fig 1.

Motor-driven feelers sense the size of
objects — these feelers fold in the
middle, allowing MERV to turn and
retreat if a response is ‘unfavourable’.
Two feelers are used, each free to
move independently. Series connected
switches sense the vertical obstruction
of either feeler.

The inductance of a coil is changed if
metal is brought into the immediate
vicinity, and this principle is exploited
in the ‘metal’ detecting circuit.
Ceramic resonators were used in the
final design.

A six-input diode-matrix (three
direct inputs — three inverting)
combines the signals from the three
sensors and produces one out of the
eight possible outputs — e, it
recognises any combination of the
three inputs. The output from the
decoding matrix is fed to memory
circuits.

Eight separate memory circuits are
used — each basically consisting of an
RS flip-flop. The total memory has the
following characteristics:

a. Each memory circuit has an
element which stays in a prescribed
condition (SET) after triggering.

b. When a PAIN (pre-determined

instinct) button is pressed, one
element is switched into a ‘pain-set’
condition, The seven remaining

elements remain in the condition they
were in before the ‘pain’ button was
pressed.

c. All memory elements can be
cleared by pressing an ‘amnesia’
button.

MERV’s instinct consists -of circuitry
which ensures that his approach to a
problem-situation follows a
predetermined pattern. Nothing short
of a soldering iron can change it.
‘This’, says Peter, ‘is analogous to

Feelers extended, MERV tests a wall which he is approaching.

38

human instinct — it is present at birth
and does not change without external
interference such as brain surgery’’.

WHAT MERV DOES

The robot’s predetermined
behavioural pattern is shown
diagramatically in Fig. 2 ( a three-stage
binary counter ensures that the
correct sequence is followed). Starting
at the top,, MERV works his way
down, carrying out the operations
represented by the squares and making
the decisions represented by the
diamonds. All decisions are of a
Yes/No nature and are made by
standard logic gates.

MERV responds to ‘hostile’ objects
by turning and moving away — the
results of his actions are also expressed
audibly, As he is controlled by the fear
of pain and the pursuit of pleasure
(pleasure being the absence of pain!),
MERV'’s audible response is either a
moan or a laugh. Both are generated
electronically. The moan is a
descending tone produced by a
unijunction/transistor  combination.
The laugh response is produced by a
similar circuit and consists of a
descending tone modulated at 10Hz.

Individual steady tones are also used.
These report the result of MERV's
testing for size, composition and
brightness.

Manual programming allows a ‘pain’
signal to be placed in a specific

|
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memory location before MERV tests
an object. It is thus possible to
determine which objects MERV fears
before actual testing.

MERYV can be directed to an object
via the radio link or allowed to wander
around until an object is encountered.

The memory circuits may be
programmed to experience ‘pain’ when
certain objects are evaluated, or — if

power is momentarily disconnected — -

‘pain’ signals may be locked into the
memory in a quasi-random fashion,

In one experiment ‘pain’ was
externally inflicted when MERV
examined the following objects:

a. Black wooden box.

b. Bfick.

c. Small white metal garbage can.

d. Large black metal box.

e. Upright broom.

f. Black toy car.

g. White four gallon drum.

h. Halfgallon plastic
bottle.

After programming to fear these
objects, MERV reported on the
following:

a. Chair — reported as a black
wooden box.

b. Light-coloured book on end —
reported as upright broom.

c. Family cat — no decision as cat
was singularly unco-operative!

d. Electric iron — reported as garbage
can.

e. Gallon bottle of sulphuric — as
detergent bottle.

f. Hammer — as toy car.

Are these intelligent results?

‘At”° first sight’, says Peter, ‘the
answer must be no. But’, he maintains,
‘although the decisions are inaccurate,
they are intelligent.

‘Consider what a human would do
under similar circumstances. Suppose
he has never seen a bottle before. Give
him a bottle of detergent and tell him
what it is. He notes its important
characteristics and stores them in his
memory. The data will probably
include:

Detergent bottle —

’ Light colour.
Fairly small.
Narrower at top than bottom.
Room temperature.
Not heavy.
Removable top.
Liquid inside."

‘Now give this person a bottle of
sulphuric acid to evaluate. He notices
qualities identical to the detergent
bottle and, using his intelligence,
draws the conclusion that this also is a
bottleﬂ:ergent. If he remembered
how the detergent smells, he would
conclude otherwise — but within the
capacity of his senses he has made an
intelligent albeit a wrong decision’’.

Peter insists that, although MERV
has limited discriminating ability, he
does draw intelligent conclusions. ‘He
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detergent

ME R V’s chassis, showing drive, steering and braking mechanismes.

draws conclusions about what an
object is by instinct — he is wired to
do this — then he correlates this
conclusion with previous experience
by referring to his memory, to decide
whether he is likely to receive pain.
The conclusion may not always be a
correct one, but it is the logical one
consistent with the capacity of his
senses and memory.

‘It can be argued that MERV's
operation is nct similar to a human's
process of intelligence in that MERV s
wired to follow a fixed pattern,
whereas a human ‘‘wires himself"”’. But
is this the case? Is it not true that
humans are also wired to follow a
certain pattern over which the
individual has no control?’

Peter’s argument is that humans, like
MERYV, are built according to a strict
plan, which has provision for a section
specifically designed to be used for
memory and logic and which together
make intelligence possible. The only
important difference between MERV
and the human, intelligence-wise, is
the ratio between intelligence and
instinct. ‘MERV is governed by
instinct much more than a human is
because a human’s intelligence is much
more comprehensive than MERV's,’
says Peter. ’

‘The linking factors on MERV's
intelligence are the amount of data
available for him to work with and the
limited capacity of his memory and
logic circuitry. However, | see no
reason why_a machine as intelligent as
a human could not be made, providing
it has sufficient memory and its
electronics are able to handle the
amount of data stored in it.’

BEHAVIOURAL SCIENTIST
JAN VERNON COMMENTS
ON MERV’S 'INTELLIGENCE’

Is it possible for computing machines
to think?

No — if one defines thinking as an
activity peculiarly and exclusively
human. Any such behaviour in
machines therefore would have to be
called ‘thinking-like’ behaviour,

No — if one postulates that there is
something in the essence of thinking
which is inscrutable, mysterious or
mystical.

These negative answers are regarded
by many behavioural scientists as
‘unscientific’. Edward Fergenbaum
and Julian Feldman, of Berkeley, say
the question is to be answered by
experiment and observation,
comparing the behaviour of the
machine with that behaviour of human
beings to which the term is generally
applied. Negative answers they regard
as ‘unscientifically dogmatic’. Their

goal of artificial intelligence research is
‘to construct computer programmes
which exhibit behaviour that we cail

“intelligent behaviour’” when we
observe it in human beings.’
Research is all-important — Paul

Armer (head of RAND Corporation’s
Computer Science Dept.) points out
that there exists a continuum of
intelligent behaviour, and the question
of how far we can push machines out
along that continuum is to be
answered by resear_ch, not dogma.

Armer goes on to say that ‘there is a
strong personal factor in the attitude
of many negativists: to concede that
machines can exhibit intelligence is to
admit that man has a rival in an area
previously held to be within the sole
province of man.’

It must always be remembered, in
any meaningful comparison of
human/machine intelligence, that very
little is known <« about human
intelligence. At the moment our
knowledge of learning mechanisms for
problem-solving is rudimentary.
Marvin Minsky states: ‘You regard an
action as intelligent wuntil you
understand it. In explaining you
explain away.’ ' ®
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PATON METERS

So often specified - hecause

@ Paton Meters are Australian-made and

designed for Australian operating con-
ditions, and to comply with the special
requirements of Australian Clients.
The Paton range is one of the World's
most comprehensive, incorporating all
modern features such as Taut Band
Suspension, Lexan Polycarbonate
housings, shock and corrosion proof
bearings, etc. Every conceivable range
and function is covered.

For full information please contact:—

@ Paton Meters carry an effective
warranty which is backed by extensive
factory service and modification facili-
ties.

Paton Instrumentation engineering
know-how and advice is readily avail-
able.

Delivery ex stock in N.S.W. and Inter-
state of Standard types.
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N.S.W.:

90 VICTORIA STREET, ASHFIELD.
VIC.: 469 KING STREET, MELBOURNE. 329-8873

797-9222

Agents:

Sons, Brisbane. W.A.: Henderson Instrument Co
Ltd., Subiaco. TAS.: George Harvey Electrics Pty.
Launceston, Hobart. N.Z.: Turnbull & Jones

PATUN ELEchcAL PTY. |_|M|'|'ED S.A:: E. Bown Pty. Ltd., Adelaide. QLD.: K. H. Dﬁ

Wellington. !
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< 32 volts EM 401 output
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SIMPLE, EFFEGTIVE

CURRENT LIMITER

CURRENT LIMITING UNIT
PROTECTS BOTH
EXPERIMENTAL CIRCUITS
AND POWER SUPPLIES

‘The current-handling capability
of electronic components to
which power has been
accidentally connected will be
inversely proportional to the
current applied. The annihilated
components will invariably be

the most  expensive or
irreplaceable in any  given
circuit’. — Murphy’s Law of

Selective Error.

verloaded semiconductors can fail

in a few micro-seconds —

frequently before protective fuses
can open the power circuit.
Experimenters will be only too well
aware of this heartsinking
phenomenon.

These accidents can be greatly
reduced.

ELECTRONICS TODAY'S simple
and effective unit limits current input
to any pre-set level.

The unit is versatile. |t may be used
with any dc supply up to 32 volts and,
using the components shown in Fig. 1,
provides controlled current — limiting
from a minimum of ten milliamps to a
maximum of two amps.

Construction is simple. In our
prototype unit a diecast aluminium
case provided adequate heat sinkage
for the power transistor. The
remaining components were housed
intermally. The layout is not at all
critical and any method of
construction may be used, providing

Y-+ PROJECT
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an adequate heat sink is supplied for
the series transistor.

The series transistor may be any
germanium pnp unit which can handle
the required maximum current: DI
must be a silicon diode.

A 100-ohm potentiometer provides
steplessly variable adjustment of the
controlled output current.

In operation the unit is connected to
a dc supply of the required voltage. A
0-5 Amp meter is shunted across the
output terminals, and the safe
operating current of the circuit to be
tested is ascertained. Potentiometer R|
is adjusted until the ammeter reads the
maximum current permissible.

The unit is now ready for use. The
ammeter is disconnected and the
circuit to be tested is connected to the
unit’s output terminals. Current flow
through the circuit is automatically
limited to the level preset by Ri.

Both power supply and the circuit
under test are protected and even a
total short-circuit across the output
terminals of the current-limiting unit
will not cause the unit to exceed its set
limits.

Bear in mind that you can never beat
one of Murphy’s Laws. But it’s nice to
break even sometimes!

e PARTS LIST
1 germanium  power  transistor

IN2869, ADI49, ATII138A or
similar
1 silicon diode - EM401, AD4001 or
similar

1 25-ohm S-watt wire wound
potentiometer

1 68K 'awatt resistor, 107% tolerance
1 8- or 10-lug tagstrip

2 red insulated binding posts

2 black insulated binding posts.

1 knob for potentiometer.

Sundry screws, nuts, connecting wire,
etc

1 heat sink — diccast aluminium case
is a suitable form of construction

MAGRATHS

PROJECT KITS
for the

HOME CONSTRUCTOR

3 plus 3 Stereo Amplifier
E.A. August, 1968
$48.00

Playmaster No. 128
terec Amplifier
E.A. January, 1970

$99.00

Playmaster 106
Stereo Amp. and Tuner
E.A. December, 1963
$104.00

Playmaster 117
60 watt Guitar Amplifier
E.A. July, 1967

Playmaster 118 Stereo
Amplifier
E.A. July, 1967

Playmaster 115
Solid_State Stereo Amp.
E.A. April, 1967
$104.00

Playmaster 124
tereogram
E.A. May, 1969

Musicolour
E.A. October, 1969

$49.00

Playmaster 127
Integrated control unit
E.A. November, 1969

$56.00

rlua 10 Stereo Amrllﬁer
th overioad protect
E.A. April,

Stereo Headphone Amplifier
E.A. January, 197

$49.00

Playmaster 129 3 plus 3
Amplifier with integrated clrcult.
E.A. October, 197
$69.00
The EAl160 Receiver
provldlr” for A.M. SS
receptlon
E.A. December, 1970

$95.00

Communications Receiver
A. January, 1970
$188.00

POSTAGE PAID

AIDS FOR THE

SALES =S TAX &

CONSTRUCTOR
SCOPE SOLDERING IRONS
Scope Deluxe ... .. 7.22
Scope Standard ; SG 61
MiniScope : $6.25
Vibro Scope $5.25
Transformer 3.3V $8.11

PANBRAKE METAL FOLDER
0

NIBBLING TOOL
PUNCH KITS
$7.50
TT1 CO-50 OSCILLOSCOPE
$66.00 incl. SALES Tax
POST FREE

J.H.MAGRATH & CO0.P/L.,

208 LIT. LONSDALE STREET
MELBOURNE, 3000
Phone: 6633731

e —

41



Why those bass notes drop out of hearing when you

turn down the volume.

Jan Vernon, B.A.,

explains the Fletcher—Munsen effect.

I—F1 salesmen everywhere should

honour the names of Messrs,

Fletcher and Munsen — and their
employers, the Bell Telephone
Company.

These two engineers were the first to
explain where all the bass goes to
when the volume is turned down.

‘Actually’, they said, ‘it doesn’t go
anywhere — it's right there all the
time. You just can’t hear it.’

They said that it's a physiological
thing — and short of a long-term
reliance on Darwin’s theory of
evolution, or linear physiological
progressions, there’s not much to be
done. Unless, of course, you turn up
the bass and treble boost.

But, of course, that’s anathema.

Forty-one years have passed since the
Fletcher-Munsen paper was published,
but to most hi-philes they might never
have been. In they come — amplifier
under one arm, response curve under
the other, bass and treble padlocked
precisely at mid-position, indignation
everywhere.

Just try to explain that the bass
disappears precisely BECAUSE the
amplifier has a flat response. They

think you‘re out of your mind.

Yet that's what happens.

In fact, if the sound level is reduced
to that of a sofly-playing quartet, the
loss of bass will approach 30 db — it
will be inaudible.

The effect is ‘shown graphically in
Fig. 1. The curves show the sound
intensities required to produce equal
loudness at various sound levels. They
illustrate the need to boost bass
frequencies substantially, and to boost
the treble to a lesser extent, when
listening at reduced volume levels. |f
this is not done, bass and treble will
appear to be lost during replay.

The knowledgable hi-fi purist is
aware of all this. He knows that, as he
reduces the volume, the bass and
treble will decrease at a greater
apparent rate.

This, he insists, is how it should be.

He points out that, as one moves
from the front of a concert hall to the
rear, the same effect will be apparent.
The contra-bassoons and double basses
will lose their fullness — and whatever
happened to the triangle?

The argument seems reasonable
enough. But the difference in sound
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WHO STOLE

levels throughout a concert hall is only
a few db — even at the bagk it’s still
quite loud.

In the home it's a different matter.
Sometimes one reproduces music at
concert-hall levels — which typically
cover a dynamic range of 40-100 db —
at other times one prefers music at
much lower levels. The range of
preference is certainly greater than one
would ever experience while moving
around a concert hall.

The purist insists that, if one is
philistinic enough to play music at
‘unnaturally’ low levels, then the loss
of bass and treble is exactly as it
would sound if it were heard
approaching a concert hall some yards
away — and that, he insists, is how you
SHOULD hear it.

But most people listen to music at
low sound levels not because they wish
to experience the Myer Bowl from
half-a-mile away, but because they just
want a pleasurable audio experience at
a soft level, It sounds a damn sight
better if the bass and treble are still
there.

There are two ways of achieving this
— either with interconnected tone and
volume controls (electrically or
mechanically) or physically, by
turning up the bass and treble controls
when the volume is reduced.

Some amplifiers do, in fact, have
‘loudness’ controls which correct for
the ‘Fletcher-Munsen’ effect — but
these are regarded by purists with the
same distaste as Graham Kerr would
exhibit when contemplating a railway
sandwich.

One eminent writer described them
as "irrelevant’ — ‘unrelated to musical
reproduction’ — pseudo-scientific. He
stopped short of insisting that, to
appreciate Shostakovich, you must
recreate the siege of Leningrad. Just,

Me? — | just wind up the bass. ®

FIG. ] 1. Graph shows sound intensities
required to produce equal loudness at
various sound levels. Note the need to

boost low frequencies when listening
at reduced volume.
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ELECTRONIC

Metallic tape on this window is
part of series loop around
complete protected area.

-‘Modern detection devices
can see, hear, smell, sense
an intruder — what chance
has a burglar got when the

" full_array of electronic
gadgetry is used against him?

city’'s crime rate may rise
Adramatically when its population

exceeds two and a half million.
Recent studies have shown this to be
true of cities around the world.

Major crimes will be organised with
skill and enterprise which would
astonish many legitimate businessmen.
Strangers will no tonger be recognised
as such. It becomes easy for a man to
hide.

There is little doubt that our major
Australian cities will experience this
phenomenon. In Sydney burglary has
already increased to the extent that
many insurers will no longer cover
homes or business premises unless
alarm systems are installed.

Multichannel uhf Doppler system
is intended for industrial use.

EQUIPMENT SHOULD MATCH
THE RISK

The protection required from an
alarm must be related to the risk
involved. An intruder alarm ‘suitable
for a suburban grocery store would
not be adequate for a city jeweller.
The jeweller's system would not suit
the Reserve Bank.

1t’s very much a matter of ‘horses for
courses’ — and a wide variety of
‘horses’ are available from the security
industry.

IN THE BEGINNING ...

The first electrically operated alarms
were simple.  ‘Normally closed’
switches were fitted to doors and
windows and connected in parallel to a
bell and battery. The switches were
held ‘open’ by the closed doors and
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WATCHDOGS

windows. If any door or window was
opened, its associated switch closed
and completed the bell circuit.
The system had failings.
contacts tarnished, wires broke, dry
joints were not detected, burglars
traced and severed leads.

Switch

To overcome these problems the
‘closed loop’ system was devised. A
series loop was formed around the
building. Metallic tape was glued to
areas of fixed glass, and ‘normally
open’ switches held in the ‘closed’
postiion by doors and windows. A
small current circulated through the
loop and held a relay in its closed
position. If an intruder broke a
window or opened a door, or if a
break occurred anywhere in the series
loop, the relay opened and
change-over contacts applied power to
the alarm bell.

ELECTRONICS TODAY — April 1971

The system is relatively cheap and
simple. It is still commonly used.
Providing it is properly engineered and
installed, it provides adequate
protection for houses and low-risk to
medium-risk business premises.

Closed loop protection may not be
sufficient if the guarded premises
contain ‘high-risk’ goods. A truly
professional criminal will locate and
tape down micro-switches. He will
detect magnetic reed switches by a
pocket compass and disable them with
second magnets carried for the
purpose. Tape loops will be bridged
across by jumper leads, and so on. In
extreme cases he will not open any
doors or windows. Entry will be made
via floors or rcofs and passage between
rooms effectad by smashing holes
through adjoining walls.

LEFT: One of half-a-dozen operators who keep tab on several
thousand customers in central bureau of Electric Signals
Pty. Ltd., Sydney — Australia’s largest security organisation,

SOPHISTICATED EQUIPMENT WILL
DETER THE PROFESSIONAL

Fortunately the security industry
keeps several jumps ahead, and
systems are available to detect the
most knowledgable and determined of
criminals.

The arsenal includes phase-locked
infra-red  beams, ultrasonic and
micro-wave  movement detectors,
proximity alarms, strain gauge bridges
sensitive to the weight of one cigarette
packet on a warehouse shelf, footstep
detectors and closed-circuit television
with pattern recognition facilities.
Systems more sensitive than a cage of
uptight geese — and less easy to
tamper with.

All are tamper-proof to the extent
that a thorough knowledge of their
operating principle will be of no
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assistance to a criminal. If anything it
will deter him.

PROTECTION OF LARGE AREAS

Protection of airfields and other large
exposed areas is a difficult problem.
An ingenious system developed by an
American company uses two plastic
hoses filled with glycerine and ‘water,
spaced a few feet apart and buried
beneath the  surface.  Pressure
transducers are attached to one end of
each hose and the transducer outputs
connected to a differential amplifier.
A person walking towards the line of
hoses will cause pressure fluctuations
in the hoses, and of greater magnitude
in the nearer hose. The difference
signal will be amplified and caused to
operate an alarm. Fluctuatians caused
by rain or thunder will cause equal
pressures in the hoses and no output
will be produced by the differential
amplifier.

This system is often installed
between two lines of perimeter fencing
and will thus detect only people who
have already scaled the first fence.

PERIMETER FENCES

Perimeter fences may be protected
by photo-electric, or strain gauge
systems. Photo-electric systems are
described later on in this article.

A strain gauge is a transducer which
provides a change in resistance when
subject to mechanical strain. The
gauge is simply a length of resistance
wire glued onto backing material.
Signals are obtained by bonding one
gauge onto a section where strain can
be expected (e.g., a fence upright) and
a second identical gauge as close as
possible to the first but in a position
where no strain will be experienced.
The first gauge will respond to all
strain-producing signals -
temperature, humidity, mechanical
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LEFT: Innocent-looking dome is transducer of ultrasonic alarm
system. ABOVE: Automatic camera, used mainly in banks.

loading — the second gauge is ‘backed
off’ against the first and all variations
except the required signal are
cancelled out.

The gauges and  appropriate
resistances are connected in a

Wheatstone bridge. An intruder
climbing the fence will vary the
resistance of one strain gauge,

unbalance the bridge and thus cause an
alarm condition.

The strain gauge bridge can be used
in many other security applications
and will be featured in a forthcoming
‘Electronics Today’ constructional
article.

PHOTO-ELECTRIC BEAMS

One of the simplest electronic alarms
is the photo-cell and associated light
source. It is frequently used as a door
monitor in small shops. With the light
source covered by an infra-red filter
the system can be used as a simple
intruder alarm.

In its basic form the photo-electric
beam can be disabled by shining a light
onto the photo-cell. To overcome this,
the majority of beams used in security
applications use a modulating
technique in which the light beam is
chopped electronically or by a
motor-driven vane. A band-pass filter
in the receiver passes only the
modulated signal.

PHASE—-LOCKED BEAMS

A refinement of this technique is the
phase-locked modulated beam. This is
shown schematically in Fig I.

In this system a transistor oscillator
modulates the filament of a tungsten
lamp at a frequency slightly lower
than the 50 Hz or 60Hz mains supply.
supply.

An electrical reference of phase is
supplied to a phase-sensitive detector
in the Feceiver — Fig |I. This circuit
compares the relative phases of the
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reference signal and the modulated
infra-red beam and holds the alarm
relay closed whilst the two signals are
in phase. If the beam is broken or any
attempt made to defeat the system (by
cutting the phase reference leads, or
by shining a stroboscope into the
receiver) the cutput from the phase
sensitive detector will be reduced and
the alarm relay will be released,

DEVELOPMENTS IN
PHOTO-ELECTRIC BEAMS

Incandescent filament lamps are
commonly used in infra-red beams.
With input voltage reduced, their
output is almost entirely infra-red. The
reduced operating voltage lengthens
their useful life by many times.

Their limitation is filament size. The
divergence of an optical system is
ultimately a function of the size of the
light source, and using conventional
incandescent globes it is not easy to
produce the low divergence beam
required for lcng-distance operation.

The recently introduced gallium

arsenide electro-luminescent diode is -

virtually a point source and reduces
the problem of divergence. These
diodes are available with their entire
energy output within the infra-red part
of the spectrum. They are being
increasingly used in optical beams
despite the difficulty of aligning
totally invisible beams.

ULTRASONIC BEAMS

Ultrasonic beams are frequently used
in industry where their ruggedness and
ability to operate in dirty
environments justifies their cost. Their
operating frequency is generally 40
KHz. They are not often used for
intruder detection as their reliable
operating range seldom exceeds 12-15
feet.

Triggered by an intruder, alarm unit (left) automatically
contacts control unit (right) via normal phone network.

MOVEMENT DETECTORS
Thieves frequently conceal
themselves inside buildings during

working hours, to emerge later when
work has stopped for the day. Alarm
systems have consequently been
developed which detect the presence
of a human being inside the protected
area, :

The first commerically successful
movement detector utilised the
principle that any relative movement
between a sound source and a receiver
will cause a frequency shift, This
effect is known as Doppler shift. It
will also occur if the sound source and
the receiver are stationary and some
fraction of the transmitted energy is
reflected from a moving object. Air
movement will also cause a Doppler
shift in the transmitted energy, and
unless special filtering techniques are
used, ultrasonic Doppler effect
systems are prone to false triggering.

A block schematic of a typical
system is shown in Fig. IlI,

An oscillator, operating at 20 KHz,
energises a transducer. This may be a
magnetostrictive type in which a coil
surrounds an armature of nickel alloy
rods fastened to an aluminium
diaphragm, or a piezo-electric device
generally made from barium titanate.
The energised transducer floods the
area with ultrasonic waves,

A frequency reference is taken from
the transmitter and compared with the
signal from the receiving transducer
(mechanically and electrically similar
to the transmitting unit). An intruder
moving in the area will shift the
acoustically received signal by an
amount between 15 and 75 Hz. Thus
two different frequencies will be
received — one of 20 KHaz. directly
from the transmitter — and one of 20
KHz plus the Doppler shift of, say, 70
Hz. from the receiving transducer. The
two signals are mixed together and a

47




__|RF
TRANSMITTER

RF
RECEIVER

Y

(
L(]

INTRUDER
MOVING

RF AF
MIXER DETECTOR

AF ALARM

b5 AMPLIFIER

RELAY

FIG. 5. Microwave motion detector utilises Doppler effect.

WATCHDOGS

low pass filter used to extract any
component below 75 Hz. Additional
filters are used to remove extraneous
signals caused by fan and thermal
turbulence (occurring mainly below 10
Hz ).

Under ideal conditions of low
ambient noise and attenuation a
radiated power of 1/10th watt is
sufficient to detect movement of an
object 0.03 sq. ft. in an enclosed space
of 200,000 cubic ft. In premises which
have absorbent fittings considerably
more power will be required.

UHF SYSTEMS

Another range of motion detectors
uses ultra high frequency radio waves.
One very successful system has a single
valve uhf oscillator with a whip aerial
directly coupled to the plate circuit.
(Fig. V). The oscillator load is both
the aerial and its surrounding space. If
there is any movement within this
local space, there will be a change in
oscillator loading.

Power for the uhf oscillator is

" supplied — via a load resistor — from a
regulated dc supply. The load resister
and an associated capacitor form a
differentiating network. Thus a sudden
change in the local field causes a
sudden change in oscillator loading
and a reflected change in the voltage
drop across the load resistor. This
change is differentiated and the
subsequent puise appears (after
amplification) at the gate of an SCR,
in the anode circuit of which is the
alarm relay.

Other uhf systems operate in a
similar fashion to the ultrasonic units
and utilise Doppler shift as the
detection method (Fig. IV ).

It has been found that uhf
movement detectors operating in the
GHz part of the electro-magnetic

FIG. 6. Thermal conductivity cell
compares sample against inert carrier
gas. FIG. 7 (far right). Typical
chromatogram of gas sampling.
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spectrum are less prone to false alarms
caused by large objects moving outside
the walls of the protected area. The
Gunn diode is an ideal oscillator for
this purpose, and now that it is
commercially available, it is beginning
to be used in low-cost compact uhf.
systems.

PASSIVE INFRA—RED

Every object whose temperature is
above absolute zero radiates
electro-magnetic energy. Most of this
radiated energy is in the infra-red part
of the spectrum and is directly related
to temperature.

Infra-red energy bridges the gap
between visible light and the
micro-wave frequencies used in radar
— it starts at deep red and extends
from 0.75 microns to approx. 1000
microns. P

The human body radiates energy at
wavelengths predominantly between 3
and 8 microns. Although the energy
level is very low, photoconductive cells
— such as Philips ORP 10 — can detect
a moving human target at distances of
30ft. A recently introduced American
system operating on this principle uses
a single passive sensor to protect an
area 20ft. by 20ft. One amplifier and
control unit serves up to eight sensors
which can be placed in any location. It
is claimed that the unit responds only
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to sudden changes in infra-red
radiation and is not affected by noise,
air turbulence or rfi.

THE VERY CANDID CAMERA

Closed-circuit television systems have
been extensively promoted as the
ultimate form of security. Experience
has shown that it is not sufficient to
use cctv alone. It has been found
necessary to use a primary detector —
such as ultrasonics — and to use cctv
to view the area when an alarm is
received; or to modify the receiver in

such a way that an alarm is
automatically raised if the picture
changes.

A cctv system available in the USA
uses a digital memory and comparator

. to obviate the need for a primary

detector. When the camera is switched
on and stabilised, an analogue to
digital convertor translates ‘bits’ of the
scan into a digital code stored on a
magnetic loop which is synchronised
with the scan.

The stored data is compared with
each subsequent scan. Any major
change in the data between scans
activates an alarm.

ELECTRONIC SNIFFER

Chromatography is a method of
determining the constituents of a
complex gas or vapour mixture. The
method — which can be a continuous
process — may be used to detect the
presence of a human or animal
intruder.

The human body effuses a significant
amount of ammonia, and this is
frequently increased under stress. As
an intruder detector, the gas
chromatograph is programmed to
report an increase in the ammonia
constituent.

A gas sample is taken at frequent
intervals from the protected area. This
is combined with an inert carrier gas
and forced under pressure through a

- glass or metal column packed with
activated carbon or similiar absorbent.
Constituents. of the sample are
retained for different periods by the

Continued on page 118
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Silalol [,

Buy a SCOPE Soldering Tool and
join the club of satisfied USERS —you
need not keep it a secret, others don't.
That's why SCOPE IS KNOWN AT ALL
THE BEST PLACES—in the tool kit, on
the bench, in the boot, on the kitchen
table, in the garage, on the service truck,
in the engine room, even on the roof.
... Wherever SCOPE goes it gives you

the best service—and a host of satis-
fied users will agree it is the QUICKEST,
the EASIEST, the SAFEST ... THE BEST
OF ALL SOLDERING TOOLS.

Both Irons are beautifully
presented in a handy re-
usable plastic pouch-pack,
complete with one spare
tip and two spare elements.

TRANSFORMER BY NATRONICS

Both operate on voltages
from 2.5V to 6.3V A.C. or D.C. or from
240V A.C. mains through a NATRONIC
Scope Transformer™ fitted with 6ft. 3-core
flex and 3 pin mains plug.

IRH Components
Pty. Limited

The Crescent, Kingsgrove,
N.S.W. 2208. Phone: 50-0111

f

ECONOMY

Consumes current only whilst
in use. Scope De Luxe performs
all the functions of other irons
from 40 to 150 WATTS.
MINISCOPE—up to 75 WATTS.
LABOUR SAVING

Fast warm-up — always ready,
cuts wiping, retinning and filing
of tips to a MINIMUM.
VERSATILITY

Copes with all soldering jobs—
from miniature components to
large solder lugs. Can even be
operatedfrom a 6 voltcarbattery
CONTROL

Temperature control at your
finger tips. Heat only when,
where and as much as needed.

CONVENIENCE .
Ideal for those almost inacces-

sible spots. No burning of

Please Post free ilustrated SCOPE literature

SCOPE STANDARD

SPEED

ONLY 5 to 6 seconds' initial
heating up time from cold,
then practically instantaneous.
MINt WEIGHT

Scope De Luxe weighs only 33
0zs. complete. Miniscope 14
GUARANTEE

Fully guaranteed with 4¢ime
tested dependability.

SAFETY

Low _voltage operation. Heat
sensitive components  pro-
tected.

LESS MAINTENANCE

Longer tip life. NO expensive
heating elements to replace.
Maintenance without special
tools. Spare tips and elements
readily available from your
Scope Distributor.

SCOPE — VOTED FIRST BY A HOST OF SATISFIED USERS.

NAME
@woaess -
ary

THE COMPONENT DIVISION
OF IRH INDUSTRIES LIMITED

ﬂ’-----------------------------------------------------‘

POSTCODE
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NEW FROM TERTRONIX

The best performance valuein
portable plug-in oscilloscopes

THE 60 MH:
JA03N

.
-

The best buy because it
gives you outstanding

® Performance @ Value
® Dependability @ Accuracy

OUTSTANDING PERFORMANCE
FEATURES TO COMPARE:

@ Larger (6'2"), brighter display
® Three plug-in flexibility

® Versatile trigger source
selection

2% basic accuracy—volts and
time

Vertical mode switching
Optimum portability

Contact your local Tektronix Field Engineer for further
information about the new 60 MHz 7403N package.

TEKTRONIX

PERFORMANCE/PRICE COMPARISON

Price
Performance Delayed No Delayed
Sweep Sweep

Dual Trace—50 MHz $2200.00 | $1927.00

60 MHz $2316.00 | $2043.00
Four Trace—50 MHz $2700.00 | $2427.00

60 MHz | $2932.00 | $2759.00
Diff. Comparator $2866.00 | $2593.00
High Gain Diff. $2230.00 | $1957.00
T.D.R. $3732.00
Sampling $3547.00

are subject to tax and duty if applicabie
Distributed by Tektronix Australia Pty. Limited

N.S.W.. 80 Waterloo Road, North Ryde 2113. Phone 88 7066
VIC.: 25-27 Alma Road, St. Kilda 3182. Phone 94 0229

S.A.: 128 Gilles Street, Adelaide 5000. Phone 23 2811

New Zealand Distributor: W. & K. MclLean Ltd.
AUCKLAND: P.O. Box 3097. Phone 58 7036
WELLINGTON: P.O. Box 496. Phone 55 5869
3194
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Advances

~ inWeighin
and Batching.

Systems

eighing is probably the most
Weffective control form in the

process industries, being used for
the control of batch mixes and final or
intermediate checks on products in
industries as diverse as steel
production, paint manufacture, food
processing, bakeries and
pharmaceuticals. At the other end of
the scale, even the packaging of items
for the .retail ‘do-it-yourself’ trade is
often controlled by weight.

Much has been done over the years
to automate this weighing and
batching equipment, both to avoid
human error and to save time in
batching and checking operations. The
normal operating method used is to
incorporate positional sensors and

electronics

in Industry
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set-point controls operated by the
indicating pointer of the equipment.
However, as automatic systems
become increasingly complex, these
mechanical systems can be seen to
suffer from several major
disadvantages. First, it is necessary to
translate the mechanical displacement
of a pointer or lever into electrical
signals, which can then be used for
process-control purposes. This causes
inaccuracies due to what is known 3s
‘losses in translation’. Secondly, the
mechanical system depends upon a
balance arrangement involving moving
parts and knife-edges, with the
attendant difficulties of maintaining
the accuracy of the equipment, due to
wear. Finally, the balance system is, of
necessity, a sensitive device, as its
name implies — and, despite the
complicated mounting systems which
are often employed, it can still be
corsiderably affected by extraneous
conditions

The advent of the resistive strain
gauge has enabled the development of

FiG. 1. Wheatstone bridge arrangement
for load cell measurement.

The strain gauge bridge ensures
hysteresis-free measurements
of pressure and weight — load
cells using this principle are

in common use. J.W. Harris,

of Guest International Limited,
discusses recent developments
which reduce errors and damage
due to non-axial loading.

various devices, such as the load celil,
to overcome these disadvantages. A
strain gauge usually takes the form of
a foil upon which a resistive track is
deposited, by etching or other means.
This foil is then bonded to a material
which may be subjected to
deformation. Thus, any deformation
of the material under investigation
causes similar changes in the bonded
foil, and hence a change in resistance.
By applying a voltage to the resistance, -
this change can be detected electrically
and directly calibrated in terms of the
deformation of the material under
stress.

It has been known for many years
that, provided the elastic limit is not
exceeded, a load applied to a steel
ingot or billet will cause a deformation
which is linear and proportional to the
load applied. This, then, forms the
basis of most force-measuring
transducers, and in particular of the
load cell. Typically, four strain gauges
are attached to a steel column; two
measure changes in length of the billet
or column when axial loads are
applied, and two measure the
subsequent circumferential chan%es.
These four resistances, R, - R2: 3
and R,, are connected in a wheatstone
bridge arrangement, as shown in Fig.
1, and the variations in resistance
cause an unbalance of bridge network,
and hence an output to the detector
D, which is proportional to the load
applied.

The analogue signal from the strain
gauge bridge network can be
connected directly to relay amplifiers,
providing instantaneous switching and
control devices. In addition,
information can be provided that can
be displayed on either analogue or
digital instruments to give an
indication of the value of the forces
being measured; hence
communications errors are minimal.
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FIG. 2. Low-profile
weighing platform.

The construction of a load cell
makes it essentiaily robust, and it is
able to function without attention in
environmental conditions that would
necessitate excessive maintenance for
more conventional lever systems. For
example, the British Steel
Corporation’s BOS Steel plant in
South Wales uses 200-ton load cells to
weigh ladles filled with molten steel.
Here four load cells are used to
support a weighing platform, which in
turn supports the ladles. The load cells
have been in use now for some years
and continue to give excellent service,
despite their hazardous situation. A
contributing factor is that a load cell
has no moving components in the
accepted sense, thus there are no parts
which will either wear out or require
continual servicing to maintain the
initial accuracy.

As industry grows to realise the
advantages to be gained from the use
of load cells for weighing and other
force-measuring activities, there
inevitably is an ever-increasing demand
for improvements in accuracy. The
term ‘accuracy’ is in itself misleading.
Inaccuracies can crop up anywhere in
the overall system, and thus the only
‘accuracy’ which is of any value is the
overall system accuracy. The
components of such a system typically
are as follows:

(a) The transducers

{b) The connecting cables between
the transducers and  indicating
instrument.

(c) An amplifier and/or convertor,
which may precede the indicator.

(d) The indicator or controlling
instrument itself.

Since bonded strain-gauge load cells
are essentially linear devices, it is
better to describe their so-called
accuracy in terms of non-linearity,
repeatability and calibration.

Although  non-linearity .can be
defined- in several ways, it is usually
defined as being the maximum
deviation from the straight line passing
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through the zero balance point and the
point of output, for the maximum
rated load of the transducer. This
value I1s quoted as a percentage of
rated full load and it is quite possible
to achieve non-linearity figures, with
the better commercially available load
cells, of 0.05%.

Repeatability means the maximum
difference between load cet! output
readings for repeated loadings under
identical loading and environmental
conditions. This value, also, is quoted
as a percentage of full load output.

Finally, calibration means the
comparison of the electric output
against standard test loads for any
individual transducer. This comparison
is usually specified in terms of rated
fuli toad, but here the calibration
procedure must be specified.

Recently a major breakthrough has
been achieved in the quest for
improved linearity and repeatability
with the design and development of a
radically new force transducer by the
Bofors Company of Sweden. It was
felt that there were many inherent
problems with the conventional
billet-type transducer, due mainly to
the fact that this type acts only in
compression, thus loads applied to it
must be axial. Side loads in excess of
20% of rated full load cannot be
tolerated and, in fact, it is only
possible to achieve this value if the
billet or core is supported by
diaphragms preventing lateral
movement. As a result of research into
these problems of side loads, Bofors
patented a new type of shear-force
transducer which operates in the
following way.

If a beam is rigidly fixed at one end
and a force applied at right-angles to
its free end, then stresses will be
induced in the beam due to the
bending effect of the applied force,
and also the shearing effect of the
load. It is a well-known fact that the
bending effects of such an applied load
are proportional to the distance of the

point of application from the point of
measurement. Thus, a transducer
which depends on the bending forces
as a means of determining applied load
is extremely sensitive to the position
of application of that load and would
therefore be severely restricted in its
applications. However, shear stresses
are proportional to applied loads only
and are not affected by the position of
loading. Bofors therefore decided that
the ideal transducer would be one
which measured shearing forces only.

This decision had several beneficial
side effects. First, since it is not
required to measure bending forces,
the sensing element — that is, the
cantilever beam — can be made
extremely rigid and, as a result, the
transducer is able to withstand
guaranteed safe overloads of 100% of
rated full load. At the same time, it
can withstand side loads of 100% of
rated full load with no effects on
output signal, and without causing
damage to the transducer itself.

The second benefit derives from the
fact that shear strains on a beam only
occur in the plane of the applied load.
This means that the transducer will
only measure that component of force
which acts in the plane of
measurement.  Therefore, if, for
example, a platform is mounted on
four shear-force type load cells, it will
be able to accept side loads up to
100% of the rated load of the platform
and still only register the vertical load
placed on it.

The final benefit arrives as a result of
the decision to use a cantilever as the
basic design, since the installation of
the transducer becomes extremely
simple. . This, in turn, drastically
reduces installation costs, a factor
often overlooked when discussing
transducer prices.

During the development of the’
shear-force transducer it was found
that, in order to reduce effects due to
bending still further, a second beam
should be rigidly attached to the free
end of. the cantilever and the load
applied to this second beam. By
making this second beam a cylindrical
tube enclosing the primary beam, the
strain gauges attached to the first
beam are completely protected from
environmental conditions.

Because of the cantilever design, the
transducer can be incorporated in
weighing platforms having a very low
profile. For example, Fig. 2 shows a
platform capable of weighing up to
8.000Kg (approximately 8 tons), and
with an overall height of less than 10
cm. As a result, the platform is ideal
for building into situations where
overall height is a prime consideration.

As discussed earlier, there is no
advantage in having an extremely
accurate measuring device if it is to be
incorporated into a system which
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cannot utilise the opportunities
offered. To this end, digital equipment
has been developed for weighing, and
for controlling weighing and batching
operations. When used in conjunction
with the new shear-force transducers,
an overall system accuracy of better
than 0.1% of rated full load can be
achieved,

The analogue output from the
transducers is fed, via an amplifier, to
an analogue-to-digital converter which
uses the dual-slope technique, thus
rendering the equipment insensitive to
interference of fluctuations in supply
voltage. The output from the converter
is used to drive a digital display unit
which provides for polarity, overrange,
and four complete digits. The unit can
also be fitted with automatic taring
facilities, enabling the nett contents of
containers to be weighed and
controlled.

The non-linearity of the equipment,
from the best straight line through
zero, is better than + 0.01% of the

nominal range of the equipment,
which can be 2,000, 5,000 and
10,000. The resolution of the

measurement can be adjusted to either
one or two bits, enabling the user to
avoid any ambiguity which might arise
from fluctuations of the last digit, if
the equipment is set to a resolution of
one bit.

The equipment can be used as a
simple weighing controt in which role
it can deal with up to three channels —
each with a different capacity, if
required — as standard. In this mode,
it can be us®d to control simple
weighing platforms, merely weighing
and recording the results from the
three channels. Alternatively, it can be
used to control vehicle weighbridges,
provision being made for recording

vehicle registration, weight, and any
other information which may be
relevant.

Using the automatic taring facility,
only the weight of the vehicle will be
taken into account — errors arising as a
result of accretion of dirt, snow, etc.,
on the weighbridge will thus be
discounted. The equipment can be
fitted with. a card reader into which
the vehicle driver inserts a card giving
vehicle registration and tare weight.
From this information, the nett weight
will be calculated and displayed.

The equipment can also be used in
this basic form for hopper or tank
weighing. In the standard form, up to
three tanks can be monitored and the
contents weighed and recorded.

Finally, by incorporating a batching
control module and various
combinations of batching modules,
complete  mixing for batching
processes can be controlled. Provision
can be made for coarse and fine
control of filling processes, and all
weighing and batching processes can
be both displayed in digital form, and
recorded in either digital or analogue
format.

Fig. 3 shows a typical system,
equipped to handle a mixing process
incorporating three separate
components. The modules are
designed for 19-in. rack mounting, and
the compact dimensions of the units
are immediately apparent from the
illustration. The units of the complete
system shown comprise, from the
bottom of the cabinet, the system
power supply unit, which supplies
power for the system and for the
transducers; the main unit comprising
amplifiers, A-to-D converter, and the
display panel; finally, the batching
control module, together with three
batching modules. ®
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FIG. 3. Typical weighing and batching control system.

A unique invitation
to enjoy
sound satisfaction

The Professional Consultants at the
Convoy Technocentre of Sound have
created the most unique group of sound
studios ever. You are invited to select
your particular system in a pleasant and
relaxed atmosphere comparable to your
own home. Park in our private car park
at the front door.

THE CONNOISSEUR'S ROOM is where
you hear the world’s top sound equip-
ment. JBL speakers shown are Olympus,
Sovereign, Baron and the New Aquarius
Range in white or walnut. At right, Mc-
Intosh Amplifier, TEAC 7030, Ferro-
graph Recorders, Pioneer Tuner-Amp
remote control.

THE TEAC ROOM has the latest in
Suger-quality Amps., Decks, Recorders
and Speakers. The TEAC range offers
the most advanced integrated systems
available today. TEAC 1s the world’s
most famous quality tape recorder and
hi-fi equipment manufacturer. Selected
by U.S.A. Consumers’ Review as No. 1
choice.

YOU SAVE AT CONVOY! If your bud-
get is $300 or $5,000, the Convoy Tech-
nocentre has tested and selected the exact
units you require with on- the spot free
service for 12 months. As specialist im-
porters, Convoy keeps prices down;
value and service are way up.

SPECIAL TAPE RECORDER ADJFUST-
MENT. Our technicians can adjust your
Hi-Fi, Tape Recorder so that it gives
optimum performance on the brand of
tape you use. You can have your Hi-Fi
equipment and Tape Recorders serviced'
by experts at the Technocentre.

Convo

TECHNOCENTRE OF SOUND

Now at cnr. Plunkett & Maclean Sts.,

WOOLLOOMOOLOO, SYDNEY
Phone 357 2444
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The normal guitar sound begins with a sharp
rattack’. This device removes the attack effect,
producing a completely new and way-out
sound, unlike that of any other instrument.

- SOUND
FOR YOUR GUITAR

7

very musical instrument owes its ‘
Eunique sound to a certain ! A

combination of inherent y
characteristics. For instance, the 5
number of harmonics produced, ~ b 2
combined with their magnitudes and N ,/
phase relationships, play an important # n &
role in creating the instrument’s
distinctive sound.

Another important characteristic is
attack time — the speed with which
sound is built up after a tone is
initiated. Reed instruments such as the
clarinet produce sounds which can be
described as ‘soft’ because they have a
relatively slow attack, caused by the
time it takes for the reed to build up
to its maximum vibration. On the
other hand, instruments such as the
guitar have a very rapid attack because
maximum amplitude vibration is
started as soon as the string is plucked
or struck.

By changing an instrument’s attack,
we can make it sound different and, at
the same time, not like any other
instrument. That is what the 'Attack
Delay Unit’ (ADU) does for the guitar.
By slowing down the guitar’s attack, a
brand new sound can be obtained. The
effect can also be produced by
recording a guitar passage on tape and
then running the tape backwards
through the player. instead of sharp,
clean tones, a hard-to-describe ‘whoop’
is heard for each note played.
Although the note is on pitch, it
doesn’t sound like it belongs to any
known musical instrument,

Using the ADU, attack can be
delayed for a very short period so that
only the sound of the pick hitting the
string is eliminated, or it can be
delayed so that the music builds up
over the length of a run. A foot
control switch makes it easy to delay
particular notes selectively.

CONSTRUCTION. The circuit of the
ADU, shown in Fig. 1, is fabricated on
a printed circuit board whose foil

.
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0.1uf
E q

Ry 2.2m

Qi

NOTE: Project is based on one
originally published in ‘Popular
Electronics', but modified to

suit locally-available components.

FI1G. 1. Circuit is essentially a two-

PARTS LIST

transistor, high gain audio amplifier - < - -
with negative feedback controlled by -l-
a FET. Remainder of circuit generates g -
the feedback control signal, magnitude x ¢ * +
of which is determined by a switch- QO Ly N of e —
; m O o i3 = n|e
selected capacitor. - Q= 3 -3
- '3 = =3 ofs
« o 9 =
3 ] P
o3
+*0L J2 OUTPUT
v - lrj I = R21 6801 o
R6 33k ' o
J1INPUT X
o
° 5
- Ld
& N
-
-4

R3 1k

)
)

C1,C3,C9 -

~r

- C 9
—0ut

o
FOOT CONTROL

Y

,0047uf
Cc3] | ut

c2

A AN
R2 4.7k

R13 4.7k

Rv1 50k

R20
a7k

R19 10?( R18 680N

T

c2,C10 =
c4 =
C5, C8 =
Cc6,C11 ~
CZ

c12 -

(&3 <
Cci14 -
Ci15 -
Cc16 =
01,02 —
Qr1-Q6 =
Qarz —
R1 >
R2, R11,R13

R16 5
R3, R7, R12 -

R15 -
R4 &
R5 =
R6. R8 ~
RS, R19 =
R10 ol
R14 —
R17 =
R18, R21 =
R20 =
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0. 1uf disc capacitor
.0047uf disc capacitor
.Oluf disc capacitor
4.7uf 6V electrolytic
100uf 6V electrolytic
25uf 6V electrolytic
10uf 16V electrolytic
4.7uf 16V electrolytic
2uf 16V electrolytic
100uf 16 V electrolytic
1000uf 16V electrolytic
EM401

BC178

MPF 102

2.2M

4.7K

4.7

1K

1K

220K

470 ohms

33K

100K
2.2K

100 ohms

10K
680 ohms

47K

(NOTE: All resistors % watt 5%)
T1240V to 12.6V @ 150 ma transformer
Ferguson type PP2851 or similar.




NEW
SOUND
FOR YOUR GUITAR

pattern is shown in Fig. 2. Once the
board has been made (or purchased),
install the components as shown in
Fig. 3. Be sure to install the
semiconductors and electrolytic
capacitors correctly. Use a hzat sink
(such as long-nose pliers) on the
transistor and diode leads while
soldering to avoid possible thermal
damage. Also, use a low-power (35
watts)  soldering iron. Connect
sufficiently long leads to the various
external connection pads before
mounting the board in the chassis.
Almost any type of metal chassis
may be used as long as it will hold the
PC board, the power transformer and
the associated rectifier, and will permit
the installation of four switches on the
front and three phone jacks on the
back.

The choice of switches for S2, S3
and S4 should be made carefully.
During use, it may be necessary to

manipulate these switches rapidly in 2

various combinations, so they should . . .

have large paddle-type handles and Interior of unit, showing power supply at left,
main circuit board at right. Jack sockets for input,

operate with a light pressure. Any type
of DPST switch rated at 240 volts ac output and foot control are seen on rear panel

may be used for power switch S1.

Do not ground either side of the ac FIG. 2 (below, left). Foil pattern of printed

to the chassis. . circuit board (full-size).
Mount the three capacitor-selector

switches (S2, S3 and S4) on the front

wall and three phone jacks (J1, input; FIG. .?(be/oyv, r{'ght}. Component layout
J2, foot control; and J3, output) on on printed circuit board.
the rear wall.

Jd’
TO DELAY SWITCHES

FOOT CONTROL

= " ¢ .
©O.

FROM POWER SUPPLY o - "

—BIN— -EEny--

Q ‘-t__, —

~SRN -~
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1st AGAIN IN AUSTRALIA!

Ore Yeat Wa

by the company which pioneered many firsts
® AUTO REVERSE
® AUTOMATIC DUBBING MACHINE

AR

SERIES 6010

%% 3 MOTORS
< 4 HEADS
plus AUTO REVERSE

on recording and playback

AUTO SHUT-OFF -
AUTO continuous REVERSE

The Dokorder 6010 offers—on a professional level—-
quality automatic recording and playback, handled by the
Automatic Continuous Reverse system, on recording and
playback without the need of any additional component.

Further, the 6010’s stereo power amplifier and matching
monitor speakers give you faithful listening pleasure.

All this is one highly functional, superbly styled and
compact unit.

Whatever your particular needs or purpose, this totally
professional 4-track, stereo tape recorder will prove to be a
complete unit in itself—or will serve as a proud addition to
your complete home stereo system.

SPECIFICATIONS

7% ips and 3% ips Wow and Flutter: Less than
or smaller 0.12%
WRMS at 7% ips
Monitor speakers: 2 speakers
4 x 6 inches

12 watts music power

> olcor-der 0(5

NOW AVAILABLE AUSTRALIA.WIDE AT

Tape speeds:
Ree! size:
Frequency response: 20—20.000Hzat 7% ips
40—12.000Hz at3% ips
Signal-to-noise ratio: Better than
50dB at 7% ips

AUTOMATIC REVERSE

Power output:

SYDNEY:

John Border
Photographics P/L.
175 Liverpool Street

403 George Street
21 Martin Place. 26-1106

Strand Electronics P/L.
318 Pitt Street. 26-5914
355 Hunter Street
Newcastle, 2-5623

Mastertone Electronics P/L.
842 Pittwater Road
Dee Why. 982-2384

Custom Electronics
304 New South Head Rd.
Double Bay. 36-2560

S. G. Everett & Son P/L.
25 Scott St.
Liverpool. 602-7859

Electronic Enterprises P/L.
11 Burwood Rd.
Burwood. 747 2682

CANBERRA:

Homecrafts
Petrie Street
Civic, 47-9624

MELBOURNE:

A. |. Vealls
520 Bridge Road
Richmond. 42-0211

Allans Music (Aust.) P/L.
276 Collins Street,
Melbourne. 63-0451

Radio Parts Group
562 Spencer Street
West Melbourne, 30-1251

1103 Dandenong Rd,
East Malvern. 2116921

157 Elizabeth St.,

Mealbourne. 67-1967

BRISBANE:

Hendrix Electrix
107 Breakfast Creek Road
Newstead. 5 4355
ADELAIDE:
Saverys
39 Rundle Street

Phone: 51.3481
PERTH:
Boans Ltd.
Murray Street
Phone: 23-0121

Vox Adeon Nicholsons P/L.

Hay Street
Phone: 81-3333

FREMANTLE:

A. D. Urquhart P/L.
65-69 Market Street
Phone: 5-1801

HOBART:

Homecrafts Tasmania
Astor House
199 Collins St. 23-2711

DARWIN:

N.T. Musical & Elect.
W/Sale P/L.
51 Cavenagh St. Phone: 3072

soLe austraLian oisTrisutors A. Y. Carter (Australia) Ply. Ltd. 431 kent st SYDNEY. Phone: 294337
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SUPERB HEADPHONES TO GREATLY
INCREASE YOUR LISTENING PLEASURE

DH-02S

‘Very light-weight basic stereo-headphones with
many desirable characteristics to ensure your
enjoyable listening. With adjustable headband
and foam earpieces.

Unit Impedance 8 ohm at 800 Hz
Matching Impedance 4-16 ohm
Maximum Input 200 mw
Frequency Range 20-12,000 Hz
Weight 300 g

DH-03S

Our Standard Model, in comfortable single head-
band style.  Fully adjustable and giving dynamic
stereo performance.

Unit Impedance 8 ohm at 800 Hz
Matching Impedance 4-32 ohm
Maximum Input 300 mw
Frequency Range 20-18,000 Hz
Weight 350 g

DH-04S

A Deluxe Model incorporating concentric but
entirely separate tweeter and woofer in each
earpiece. Adjustable attenuators provide clear
reproduction of your finest recordings.

™ R Tweeter 8 ohm. at 2000 Hz
Unit impedance | ywofer 8 ohm at 800 Hz
Matching Impedance 4-32 ohm

Maximum Input 300 mW

Frequency Range 20-20,000 Hz

Weight 400 g

DH-08S

Designed for Professional use, yet equally suit-
able for the discriminating private listener. The
very unique mechanical two-way units are fitted
with independent volume controls. Leather
touch headbands and earpieces, coiled lead.

Unit impedance 8 ohm at 1000 HZ
Matching Impedance 4-32 ohm
Maximum Input 500 mwW
Frequency Range 20-20,000 Hz
Weight 450 g

. . . quality atreasonable prices from $6.95 your nearest
: hi-fi specialist

. ELECTRONICS TODAY — April 1971




Completed prototype unit connected to guitar.

Mount the PC board on four %"
insulated spacers so that RV 1 will be
accessible from the side. Wire the
complete circuit as shown in Fig. 1.
Put four rubber feet on the chassis
bottom to keep it from slipping
around when in use,

SET—-UP. Prepare the unit for
operation by running a short length of
cable from the output of the ADU to
your amplifier input and plugging the
instrument output into the ADU
input. For the time being, do not use
the foot control switch. Turn the ADU
on and set the delay to 4.

Since a ‘certain .minimum signal is
required to operate the delay unit, the
instrument’s gain should be turned up
almost all the way and the volume
adjusted by using the amplifier’s
control.

The only thing that needs adjustment
in the ADU is potentiometer RV 1. At
one end of this potentiometer’s
rotation there is little or no delay in
the instrument attack; with the
opposite setting, there is no sound for
an instant and then the volume will
come up full. Between these two
extremes are a variety of settings
which can be selected strictly as a
matter of personal taste. Ideally there
shouid be very little or no sound when
the note is first struck, followed
immediately by a noticeable increase
in volume with a smooth glide to
maximum.

ELECTRONICS TODAY — April 1971

OPERATION. The three

delay
switches on the ADU can be used
singly or in combinations to yield up
to seven different delays. The numbers
above the switches represent some
arbitrary unit of delay (which varies
with the setting of RV1) and may be

added together to get the longer
delays. For instance, if switches 2 and
4 are down, the attack delay is 6 times
longer than if only switch 1 is down.

Since the ADU requires a short,
no-signal dead time for the circuits to
reset, all strings on a guitar must be
silenced before the next chord or note
is struck. If single notes are being
played, just lifting the finger from the
finger board will ordinarily accomplish
the deadening, but for chords with
open strings it is necessary to deaden
the strings with the palm of the
strumming hand. The resetting time is
actually very short (in the order of a
tenth of a second), so very rapid runs
can be played with the delay still
occuring on each note.

The foot control switch is a
single-pole, single-throw type and can
be housed in a sturdy case of metal
or a block of wood. The switch can be
a push-on/push-off type, but
experience has shown that a
spring-loaded, normally closed switch
works best. With this arrangement,
selective delav can be accomplished,
by pressing the switch when delay is
desired and releasing it to sustain a
note. o

SEE
Max Cummings

at Photo Hi-Fi for all

TURNTABLES

ALL
MODELS
AVAILABLE

PE — 2001
2010
2015

2016L

2018L

2020L

CASHOR TERMS
AT

PHOTO Hi-FI

367 Pitt St., Sydney
61 2049 — 26 3234
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DAR speed meters currently
Rﬁhecking drivers in  several
Australian states are simple units.
Too simple — according to a number
of people who have successfully
challenged prosecutions based on radar
evidence.

Their counter-evidence was based on
the following claims:

1. The reflected signal is not
necessarily constant. Interference from
moving parts of vehicles (e.g.
magnesium spoked wheels), overtaking
vehicles or stray reflections can cause
the received frequency to - vary.
Averaging such a mixture of reflected
signals may cause readings unrelated to
the speed of the monitored vehicle.

2. if there are several vehicles in
sight, it may be difficult for the
operator to correlate the recorded
speed with the correct vehicle.

3. The equipment is subject to
human error. The most conscientious
of operators can take an incorrect
reading, particularly at busy times.

True or false, these arguments
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ABOVE: Frame from Multanova
radar unit’s camera shows an of-
fender clocked at 81 mph in 55
mph zone. Information includes
car, speed recorded, location
and time, BELOW: Moment of
recording. Radar/camera unit at
right, monitor at left in back of
station wagon with needle on 81.

A new-type radar meter
with camera attachment
may be adopted in NSW.,
Our exclusive tryout
showed that its computer-
based circuitry is deadl¥
accurate, scrupulously fair,

certainly fall fiat if applied to a
Swiss-designed radar meter tested
recently by Electronics Today.

This ~ the Zellweger Multanova — is
truly a radar meter with a difference.
The unit monitors the speed of
vehicles travelling AWAY from its
antenna — checks that the speed is
constant over a predetermined
distance, indicates and stores that

DOPPLER WITH A

waits a

speed,
rechecks the speed and photographs

short while, then

the car together with details of
location, date, time, and the speed
registered by the unit’s radar system.

The chance of a wrongful conviction
is negligible. Unless there is certainty
at every stage, the recording is
automatically rejected. The meter will
not complete a sequence every time a
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CONVENTIONAL RADAR METER. A high frequency signal is simed at moving
vehicle. The 9 differance itted and ref,
frequency is converted into a voltage proportional to the requency di{hnnq, and
thus the speed of the vehicle. This measurement is averaged over a period of time
and displayed on 8 meter.

N

METER

car is checked — but whenever it does
so, the answer is a correct one. Qur
experience with the meter indicates
that it will complete a measuring
sequence in nearly every instance on a
quiet road, eight or nine times out of
ten on a busy divided carriageway, and
rather less than this in a mid-town
shopping street, where interference is
at maximum

METER USES DOPPLER SHIFT

A block schematic drawing is shown
in Fig. 1. of the Multanova radar
meter,

A 10,000 MHz signal generated by a
kylstron is fed into a paraboloid
antenna which radiates a narrow beam.
A frequency reference signal is taken
directly from the kylstron, and is
heterodyned in a mixer diode with the
sigrtal reflected from objects in the
width of the beam.

Any vehicle moving away from the
antenna will cause the reflected wave
to be frequency shifted by an amount
directly proportional to the speed of
the vehicle. (This is known as Doppler
effect, and the change in frequency is
called the Doppler shift.)

There will thus be an output from
the mixer diode which is the
difference in frequency between the
transmitted and the reflected signals —
i.e., the Doppler shift,

The Doppler shift frequency is
amplified and fed into a
frequency-to-voltage converter. The
output of the converter is a voltage
(V1) which is proportional to the
Doppler shift and therefore to the
speed of the vehicle,

Ideally, the output of the mixer
diode {and hence Vi) is a steady signal;
however, in practice the output may
be a number of signals varying in
frequency, phase angle and intensity,
Further processing is necessary before
it can be assumed with any certainty
that the output is truly a measure of
the vehicle’s speed.

SIGNAL IS CHECKED FOR
INTERFERENCE

A characteristic of interference is
quick changes in Doppler frequency.
To determine whether the received
signal is free from interference, VI is
continuously monitored over a
distance of 18ft. The voltage is
assumed to be a true measure of speed
if it remains constant within
predetermined limits for a distance of
1% feet over any part of the
monitoring distance, The
predetermined limits are calculated for
each road speed by an internal
computer and make allowance$ for
acceleration and deceleration during
the monitoring period. It is not
possible to beat the meter by heavy
braking or acceleration,
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ABOVE: Analogue readout unit also contains monitoring and camera
control circuitry.Control knob [right) is set on 50, so car clocked here
at 47.mph won’t be photographed. RIGHT: Paraboloid antenna and
associated circuitry are in lower unit, camera and flash in upper.

As soon as the computer has
approved the value of Vi, it is passed
‘on to a memory and stored there as
V2 (see sequence diagram, Fig.’2).

This value (V2) is now indicated on

the speed meter and — optionally — on -

a chart. (Both the meter and the
recording charts are calibrated in
mph.) The 1%ft. of constant speed
required for a reliable measurement
may lie anywhere within a range of
18ft. of the car’s travel (points A-D of
the sequence diagram). It may be, but
most likely will not be, right at the
beginning of this distance. :

IDENTIFYING THE OFFENDER

At this point we have an accurate
and reliable measurement of speed —
or no reading at all —. but uniess
further steps were taken the task of
allocating the measurement to the
appropriate vehicle would . now lie
solely with the operator, either by
visually reading the meter or by using
the recording chart. There are also
further problems . . . ‘

It is not unknown for vehicles to be
clocked at speeds over 85 mph in
restricted areas. Stopping drivers from
these speeds is a hazardous business.
Traffic flow may be disrupted and
additional police officers are required.
‘For these reasons speed checks are
often impracticable in locations where
they are most needed.

Zellweger's solution is to eliminate
the human error by automatically
photographing the rear of the speeding
vehicle together with indications of
* time, location and speed. Infringement
notices are then served on a basis of
motor registration numbers,

Since vehicles are identified by their
numberplates, it is essential for these
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to appear in the

photograph.
Therefore the photographic exposure
must be delayed until the rear of the
monitored vehicle is in full view of the

camera.

This necessary delay introduces the
problem that the traffic situation
photographed can differ from the
situation at the time the original speed
measurement was made. It may no
longer be possible to correlate the
measured speed with the correct
vehicle, '

So, to ensure reliability, a further
safeguard has been incorporated.

The continuously monitored value
(V1) is compared over the period C.D
with the fixed value V2 stored in the
memory. |f during this period the
variation between V1 and V2 is less
than 3% ‘for 'a period of time
corresponding to 3% ft, of travel, the
measurement is deemed acceptable
and a photograph will be taken.

When the vehicle leaves the radar
beam (point F in the sequence
diagram) VI falls to zero. This is
detected by the computer which, after
a further delay corresponding to 3% ft.
of travel, triggers the camera by means
of its threshold circuit.

If, on the other hand, V1 varies from
V2 by more than 3%, interference is
deemed to have occurred. In this case
the camera is not triggered.

The equipment is reset for
subsequent measurements by the
signal detector circuit. This occurrs at
a time corresponding to 13ft. of travel
after the vehicle leaves the radar beam.
The value (V2) of each measurement
remains stored until replaced by a new
value from the next measurement,

UNIT DBTAINS
STATISTICAL DATA
Statistical data can also be obtained

from the Multanova by the addition of -
totalizing unit. This.

a multiple
automatically classifies and counts
vehicle speeds in seven discrete ranges,
each of which can be set between 15
and 93 mph.

In some countries — notably Canada

— these statistics are used to determine
the official speed limit for various road
sections.

Canadian authorities set the limit at
that speed which isn’t exceeded by
85% of the drivers on a given stretch
of road.

It is claimed that motorists are then
more willing to observe the speed

limit, since they feel they had asay in

setting it.

Unfortunately, Multanova’'s
totalizing unit was not available for
testing in Australia.

To sum up, the Multanova is a radar

speed meter which tells the truth. With .

or without the optional photographic.
attachment. If there is any doubt at all
about a reading, that reading is
rejected. '

One or two questions remain:

1. Is there any proof that there is a
positive correlation between fining
motorists for speeding and a

subsequent diminuation in speeding

behaviour? Proof — not just belief.

2. Does the length of time between
committing the offense, and the
subsequent apprehension, lessen the
deterrent value of the device?

FOOTNOTE: This test was carried
out jointly by ELECTRONICS
TODAY and its companion magazine,
MODERN MOTOR. For the motorist's
angle on the Multanova radar meter,
see the May issue of MODERN
MOTOR, publishing in the first week
of April.
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S-T.A. ELECTRONICS PTY. LTD.

392 CENTRE ROAD,
BENTLEIGH 3204, VIC.
PHONE 97 4832

(Charles & Brenda Rener)

We are proud to announce we
have the newest addition for your
existing stereo system.

QUADRASONIC

A NEW ADVANCEMENT IN SOUND,
STEPPING YEARS AHEAD OF ITS
TIME. A PERFECTION IN AUDIO-
SONIC THAT MUST BE HEARD.

We invite you to come into our
modern  showroom where our
friendly staff will be happy to
demonstrate without obligation.

We have made many advances
in electronics. Not only do we
present quadrasonic but quad-
radial decks, complete systems,
electronic synthesiser, .C. (Inte-
grated circuit) cartridge turn-
tables, cross field headphones.
Casseadapt Convertor is also a
part of our vast range. As well as

WORLD'S MOST POWERFUL
CALCULATING SYSTEM. ..

IF YOU NEED ANSWERS TO COMPLETE PROBLEMS WITH-
OUT WAITING YOUR TURN ON A LARGE COMPUTER . . .

IF YOU REQUIRE COMPUTER CAPABILITIES WITHOUT
HAVING TO LEARN A COMPLEX LANGUAGE . . .

IF YOU REQUIRE THE ULTIMATE IN USABLE CALCULATING
POWER CAPABLE OF HANDLING N'* ORDER REGRESSION
WITH UP TO 8 VARIABLES . . .

THEN THIS 1S THE
CALCULATING
SYSTEM

DESIGNED
FOR YOU

WANG 700 SERIES

The following are brief specifications — we will gladly post you
complete specifications.

960 Core Storage Programme Steps.

120 Data Registers
Every register can add, subtract, multiply and divide.

Dual Nixie — Type Display

12 digits plus 2-digit exponent (—98 to +99). Each register.
Basic Keys

For +, —, x, =, VX x2, 1/x, Log, X, Log X, eX, 10X, 1XI, INT(X).

Special Function Keys

For SIN, COS, TAN, ARCSIN, ARCCOS, ARCTAN, SINH, COSH, TANH,
ARCSINH, ARCCOSH, ARCTANH, Polar Conversion, Rectangular
Conversion, Degree to Radian, Radian to Degree.

Users without regular requirements (statisticians etc.) may readily
substitute other programmes.

Programmes Stored by Tape Cassettes
Up to 20 blocks of 960 steps each.

Fastest Execution Time

Approximately 300 microseconds for + and —, 3.0 miliseconds for
x, 3.5 miliseconds for --, 15 miliseconds for Log X, 15 miliseconds
for eX, 250 miliseconds or better for trignometric functions.

Fully Self-contained

With rear panel connector for forthcoming selectric Output

Writer. Ve
Output Devices available include typewriter under full for- //
mat control and XY plotter. V4

7/
For further information or demonstration contact 4

ASTRONICS AUSTRALASIA
PTY. LTD. 4

: . VIC: 161-173 Sturt St., South Melb. 69 0300 ,/
our after sales service our main- NSW: 121 Crown St., East Sydney. 31 6721 /
il be onl SA: 81.97 Flinders St., Adelaide. 23 4022 /
tenance department will be only Wi 28 Belmont e Belmont. 65 4199 S
TS . : ollins St., Hobart. 2m

too willing to help you with your OLD: 596 Tarragindi Rd., Salisbury . y 4 S ®

; ; 474211 /e < & A
electronic equ'pment prObIems‘ or send this coupon with your name and 7/ ‘\o@ cJo& 5& ,bo"

address. // ¥ )
ELECTRONICS TODAY — April 1971 63



Brbel & K
e

o b e

Ty st & e

1 Musul as v L_'—_L

=1

1(111_{1.14-;1311 -

-r --Muo—uor .’QF :;: 1 E i - L ? + E j" b T Tt i:' ._L _::‘L =
| Resronae P+ S i 1 = o -é;‘: =% ==
o SELET { ! . S R +ﬁ, ! H ﬁ—'r s v*ﬁ. =

T To B e e e e i ——— —
RE®SPECTIVE — f -  — = —— —— ra
mezoeor SEEES =SS == =

e 1
1

rMoD®

nte

H—
[L '!__f— .?;—Y—‘P—v—rﬁ—]—'—%
T

o e

oo _‘.' IR

BOLE CTOWw 3T - T e - T -
wF emanne] ;_' T - o =
PostTION ' -+ jA e - 1 e ———
—o—'E:‘;—_ =1 e ——+1 e e
o Y E : = T =
#""“ 2.7 {'—o——f-—o—o—-b——E -+ == $4~—— +—-4—A:i’—_EE.—:;
o-_32.2. = Bt : t =X ST
j— L 1. O e e F+ HFF— =
L g — = - +— I-. HH—— G SN, e SRS S S S S —
~ s e e —'——f—-—v—v-n— ~———
gk oz o o s ——F =S 1 = ¢ — F D —— i
§ vumaZoMs, = e e e i e e o e 7 e 7 0 i i e + = e
o B =S F ___a_,-4,+ ImEn 3 4..4__;. ...4Luai_t e . P
318 e /e E - _.: — —
- T — —= — -
rote B_rom jpac| E:F + e 'ﬁ‘
IT11T 1 - Lo =
o Mt ol L * = = Fa—— =3 — T o wm4 B0
om (mvem} 4 8 C n

electrqugg

scoop test

Graph of unit’s output in normal stereo mode.
Graphs on page 65 show 4-channel synthesizing.

Four-channel stereo is not yet here —
but this new unit from Japan
extracts a similar effect from
conventional stereo recordings

technical magazines were sceptical
about stereo-recording and cast
doubts as to whether the expense of
obtaining a completely new amplifier
and speaker system could be justified
in terms of the resulting sound (unless
you particularly wanted to listen to
such things as ping-pong tournaments
or the passing of steam trains).
Today almost every record playing

Ten years ago, people writing in

system and tape recording system,
with the exception of some portable
units, is stereophonic.

Now we have come to an era where
some new tape recorders, at any rate,
have four channels — and it is probable
that a four-channel disc will be
available in the not-too-distant future.

In  the meantime, systems are
available which will ‘synthesise’ a
four-channel signal from a two-channel

Measured performance for Sansui QS—1 Quadphonic Synthesiser

Serial No. 220120047

Frequency Response
I'requency Response
Concert Hall 1

Concert Hall 2

Solo

Normal

Total harmonic distortion
at rated input

Input sensitivity
Two-channel

Two-channel tape monitor
Four-channel tape monitor
Output level (at rated input)
I‘our-channel low
Four-channel high
Two-channel record
f'our-channel record

front channels
rear channels

Integrated circuits
Transistors

Diodes

Zener Diodes

Dimensions

Power consumption

(no signal)

Price — $179 including tax
(Note

-20Hz -20kHz *1db

20Hz -20kHz *1db

adjacent channel +6db at 10kHz
opposite channel +6db at SOHz
-10db at 10kHz

+6db at SQHz

less than 0.1%

0.15v
0.2V
0.8V

0.2V
0.7V
0.2V
0.7V

9/16™ wide x 10 15/16™ deep x 5™ high

8
2
1
1
1
13 watts at 240 volts input

an extra stereo amplifier and two speakers are also required)

system. One of these is the Sansui
QS-1 Quadphonic Synthesiser.

This unit arrived fresh from the ship
in a well-constructed package, with a
20-page  brochure of operating
instructions. Unfortunately no
technical information was provided by
the manufacturer, so the description
of how the system works is based
upon several hours of measurements in
the laboratory. Whilst this description
may be incomplete, it does give some
idea of what happens.

The incoming stereo signals are
compared by a comparator. If the
signals are equal/, the output signals are
produced from the two front speakers.
If the signals are wnequal, then the
output signals are produced from the
corresponding front speaker and from
the rear speakers in some
predetermined fashion.

The actual relationship between the
rear speaker outputs to the respective
input signals is determined by the
mode selector. On this unit, there is a
choice of seven possible modes. The
Two Channel mode gives normal
stereo through the two front speakers.
The Solo, Concert Hall 1, Concert Hall
2 and Normal modes all provide
varying colorations of the signal
through the rear speakers.

SANSUI QUADPHC




The actual difference in the
coloration provided was not
pronounced with the exception of
Concert Hall 2, which has the bass
content of one -channel produced
primarily through the rear channel of
that side, while the treble is produced
predominantly through the opposite
rear channel. In actual listening tests,
we found it hard to tell the difference
between the Solo, Concert Hall 1 and
Normal.

The remaining two switch positions
provide a rotation of the sound
throﬁgh one-quarter revolution or
one-half revolution if required.

The important thing to appreciate in
the design and effectiveness of a unit
such as this is that, when used with a
two-channel programme source, the
only information available is already
contained in the two channels and it is
impossible to recreate a sound which is
closer to the original sound without
the benefit of additional information.
The resulting sound from the system
cannot therefore be regarded as true
quadrisonic sound, but more as an
extensive of sterephonic  sound
designed to provide a more diffuse or
enveloping sound field.

The effect obtainable from listening
tests, while not quadrisonic, is

BY THE QS-1
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ABOVE: Diagrams from maker’s handbook illustrate unit’s operation.

LEFT: Sansui Quadphonic unit on top of test amplifiers.

impressive and very pleasant to listen
to. After becoming accustomed to the
Quadphonic sound, an ordinary
two-channel, two-speaker stereo
system seems to lack presence. [t
would appear, however, that there are
a number of simpler methods of
generating this effect than by using the
QS-1 Quadphonic Synthesiser and an
additional stereo power amplifier.

One consequence of the additions
and subtractions carried out in the
Sansui QS-1 is that there may be an
increase in the distortion level of the
signal appearing through the rear
channel, due to the cancellation of the
in phase components. This s
particularly obvious if a monophonic
recording is fed into the system. In
this case, the only output from the
rear speakers is the distortion caused
by the pick-up cartridge or the tape
head.

Construction of the unit'is consistent
with the newer range of Sansui
equipment, with a design that is
calculated to impress. The front panel
is a matt-black anodised finish, while
all the knobs are plain aluminium.
There are four large illuminated VU
meters — one for each output. The VU
meters will make the system a real

- conversation piece and have obviously

been included with the American
market in mind, where appearance is a
dominant selling feature.

The cabinet is of attractive oiled
timber and particularly well-made. The
controls are logically laid out and
extremely simple to use. All patching
is carried out from the rear, by means
of well-labelled RCA type coaxial
sockets.

The controls provided will prove to
be a delight to all knob-twiddlers as
there are three balance controls —
front, rear and front-to-rear balance —
as well as an input gain control and a
normal main volume control. When
these controls are added to all the
controls on the amplifier, one has an
impressive array of something like 18
knobs and possibly ten switches to
play with.

The interconnecting wiring is also
rather extensive, requiring up to 20
separate connections. We found that,
while the connections are
self-explanatory, the probability of
error in the speaker phasing, or
confusion of left and right channels, is
very high.

The electronic testing posed some
interesting problems. Because of the
absence of detailed technical
literature, it was by no means clear

YNIC SYNTHESIZER

SANITARIUM HEALTH FOOD CO.
PLANT DEVELOPMENT BIVISION
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what or how we should be measuring
in the system's performance. We
therefore decided to perform a
thorough analysis by feeding a signal
into the left input and determining
what came out of the four outputs
with each setting of the mode selector,
while keeping the three balance
controls set in their nominal centre
positions. Much to our surprise, we got
an output from all channels in most
settings of the controls.

Next test we tried was to feed
identical inputs into both left and
right channels. Under this condition
we found that we got equal signals out
of the front speakers and none from
the rear speakers. The testing of the
respective modes provided a total of
28 frequency responses which are
included in the level recordings.
Notwithstanding the  completely
different responses, the difference in
the sound field produced by either of
the combinations of speaker positions
is not as great as may be expected.

The electrical performance of the
unit is particularly good, considering
how little information it is given by a
two-channel signal and considering the
flexibility (or complexity) of its
setting-up procedure.

The full technical specifications are
detailed in the attached table.

There is no doubt that the effects
which can be derived by using the
Sansui QS-1 Quadphonic Synthesiser
are extremely impressive. As
four-channel  programme  material
becomes available to the public, it will
prove to be an extremely useful
adjunct to vyour present system,
allowing the addition of another
conventional stereo system instead of
buying a new four-channel amplifier.
We would therefore consider that it is
a worthwhile purchase if you are
contemplating four-channel tape and
require four-channel reproduction —
and also want thee additional presence
that the system can provide on
two-channel programme material.

It is a different matter, however, if
the system is envisaged solely for
quadrisonic simulation of two-channel
material.

In this case, until a hi-fi enthusiast
has built up a system that is close to
perfection, we would consider that his
money would be better spent by
improving the quality of the two
channels that he has rather than
adding two more channels and
purchasing a Quadphonic Synthesiser.

Graphs show outputs from Quadphonic
Synthesizer in four operational modes.
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ELEGTRONIC MONITOR .......

as mobile test bed.
Sensors monitor brake
hydraulic pressure and
fluid level, oil pressure,
radiator coolant level
and screenwash level.

significant number of vehicle
Aaccidents are caused by

mechanical or electrical failure of
critical components,

An inbuilt monitoring system
contjnuously checking eight vital
functions has been developed by the
British company, Joseph Lucas. The
system has been fitted experimentally
in a Triumph 2.5 PI.

If an alarm condition develops, an
appropriate legend is illuminated on
the display panel.

In order of priority, the functions
monitored are:

. Brake system

. Brake fluid level ~

. Oil pressure

. Bulb failure

. Qil level

. Radiator coolant level
. Brake pad wear

. Screenwash level

The system consists of sensors,
associated alarm circuits, an electronic
discriminator unit and a facia panel
display. An 8V stabilised voltage
supply rail, and a single alarm rail, are
routed around the vehicle to serve all
the alarm circuits.

When an alarm state is reached, the
appropriate alarm circuit is triggered
to produce an output voltage on the
alarm rail, the value of this voltage
differing according to the condition
being monitored: the more important
the condition (as listéd above), the
greater its alarm voltage. The
discriminator unit detects the volitage
on the alarm rail and switches on the
appropriate output transistor, SO
connecting bulbs in the display unit to
illuminate the corresponding alarm
legend.

Should two or more alarm conditions
develop concurrently, the
discriminator unit will respond to the
greater voltage signal on the alarm rail,
to give priority to the more urgent
alarm.

Various types of sensors and alarm
circuits are employed according to the
use, as follows:

BRAKE SYSTEM

The brake system is monitored by a
hydraulic sensor actuated by pressure
differential: its alarm circuit is a
simple resistor and transistor circuit
which derives the appropriate output
voltage from the supply and places it
on the alarm rail should an alarm state
develop.

ONONEWN =
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SAFEGUARDS DRIVERS

BRAKE FLUID LEVEL

The sensor is designed for siting in a
dual tank reservoir and has two probe
electrodes and a third guard ring
electrode. As long as an electrode is
immersed in fluid, there is a
conductive path to the guard ring.
When fluid level in either tank falls
below the probe, an .output voltage is
obtained from the alarm circuit, which
is of integrated circuit form.

OIL PRESSURE
The sensor is a pressure-actuated
on-off switch, operating in

conjunction with an alarm circuit of
the type used with the hydraulic
sensor in the brake system.

BULB FAILURE

Stop lamp and flasher bulb sensors
are series resistors in the supply feed
to each bulb. The voltage dropped
across each resistor is monitored by
alarm circuits of integrated circuit
form.

The sensors used for the remaining
bulbs (main and dipped beam, side,
tail, reverse, and numberplate) are
photodetectors. Each photodetector
and its associated alarm circuit, which
is of integrated circuit form, comprises

a single package. It is mounted in a

assembly so - that the
unaffected by

lamp
photodetector  is
ambient light.
Should any bulb fail, an output
alarm voltage appears on the alarm
rail.

OIL LEVEL

A sensor exhibits low impedance
when hot, and high when cool; it is
housed in a dashpot in the sump. As
long as an adequate oil level is
maintained, heat from the sensor is
removed to the surrounding oil,
keeping the sensor cool. When oil level
falls below the sensor, the latter
becomes hot and the resulting
impedance change is detected by the
alarm circuit, which is of integrated
circuit form.

RADIATOR LEVEL

A sensor and alarm circuit of.the
type used to monitor either oil level or
brake fluid level is employed to
monitor the level of coolant in the
radiator. In some layouts it may be
necessary to use two sensors to
overcome surge problems when
cornering, and this is shown on the
car.

BRAKE PAD WEAR

The sensor is a contact inserted
below the surface of the brake pad. As
wear proceeds, the sensor is ultimately
exposed and contact made. The alarm
circuit takes the same form as that
operated in conjunction with the
pressure switch in the brake system,

SCREENWASH LEVEL

The sensor and alarm circuit are the
same types as those wused for
monitoring brake fluid level.
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ELECTRONIC DESPATCH

105 ELDRIDGE ROAD, BANKSTOWN 2200
(AT REAR)

OSCILLOSCOPES

USED ELECTRONIC EQUIPMENT

FREQUENCY METERS BC221 AVO METERS

POWER TRANSISTORS NEW TRANSISTORS RADIO INTERFERENCE FILTER

036 GE PNP PLANAR DIFFUSED BC177 PNP ... 75¢ AD161 ... $1.80 3 x 240 Voit at 20 AMP .. .
VCEQ 75V 10 MA. VCBO 110V 1MA BC108 NPN .. 60c AD162 ... $1.80 4 x 240 Volt at 60 AMP
VEBO 95V 1MA.1.C 6A, HFE 40-50F BC109 NPN .. 75¢ c PUTER BOARDS
50KHz 2 on Board plus 2033 plus o 70€ TRANSISTORS
2034 plus 2086 ..., . $2.00 DIODES .. . ... ..
108 TRANSISTOR on large h TRIMPOTS 30¢
GEPNP (SIM.ADZ 11) M 1C equals CAPACITORS, RESISTORS, ETC. ... . FREE
15A Nominal 10A VCEO uals 37V, 100 BOARDS and OVER (4 TRANS./
VCBO 40V, VEBO 20V F 90 KHZ ... $2.00 BOARD) .. s

TRANSFORMERS FANS
240V PRIM 48V SEC LOW CURRENT CO-AXIAL 4”7 e,
(IN STEEL BOX) .. S X DiIOo CO-AXIAL 3~

DC REGULATORS OA91 (IN277) 27¢ CENTRIFUGAL (HIGH CAP.) ...
10.00 12V 26A ... $18.00 BA100 35¢_ AA DIGITAL ELAPSED TIME METER
14.00 16. BZY88/C12 (ZENER DIODE) . E EC. TIME DELAY SWITCH 0-i5
14.00 X BZY88/C9V1 (ZENER DIODE) SECS. 1.

The above units require a smoothed DC in- BZY88/C6V2 (Zener Diode) .. CONDENSORS 40 MIXED .. . $1.00
put 30 p.c.-50 p.c. above the nominal volt- RE! CTIFIERS WIRE WOUND RESISTORS ~ VIT.
age. The output voltage can be adjusted to BY126/100 100V PIV 1A ENAM. 30 MIXED $1.00
CA plus or minus 2V. MBI BRIDGE 100V PIV 1A .

PHOTOCELL (PHILLIPS) LOR ORI 12 5
REED SWITCH HAMLIP} DRG2. lAP....« %
LINE STABILISER, 190260V lnput

$5.00 127324 125 PIV 21A

h.p. MOTORS ... =
240V:2 hop. 216198 160 PIV 25A

DC POWER SUPP|
REGULATED AND UNREGULATED

THE TOR 250V Output 10 a R —
(LARGE RANGE) ooy  BEI2001/50 (520135:'{‘25%?“” 5 AMP c:: = mes 2%
-17 AMP g EED 'mno
60v.20 AMP 6000 4, 6 or 12 CHANGE OVER CONTACTS, 0.5 MFD 50V BC 408 o camcnonsmc
6V-12 AMP (REGULATED) . 2500 DUAL _ COIL, COMPLETE WITH 0.5 MFD 200V DC 20A | 2oc
6V- 8 AMP (REGULATED) 22,00 SOCKET ...oovne 40c Miniature Flashing Bulbs 5¢
ZULVOUT (ReGULATED) 3 ) [ Ly e 150  'orious Tosgle Switches 20¢
v 3L
M".’auLJs'/glnug g plus/minus 12 and . 8000 MFD 55V DCW .. sg% OPEN : a.m, - 3l pm.stv_lgg:!(gAYs
Sesresaasssssssssenssssmmesssaesessansab s ey ! o 3 a.m, - m.
plus/minus 4 5500 MFD 45V DCW .. $3.00 P AYS

P.0. BOX 149 AUBURN, 2144 — MAIL ORDERS WELCOME
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electronics
in Education

NE of the most exciting developments

in secondary school mathematics

teaching in Australia took place
recently at Trinity Grammar School, Kew,
Victoria, when a new computer typed out
the answers to the boys’ first computer
programs.

The machine, a PDP-8/S, had been
installed only a few days before and already
the boys were eagerly writing, testing and
running their own programs.

While not the first Australian secondary
school to introduce courses on computer
programming, Trinity Grammar is probably
first to have purchased its own computer.
For some time the Mathematics Centre has
been operating as an applied mathematics
laboratory, and the addition of a computer
was a logical step forward.

Mr. John Skelton, Co-ordinator of the
Mathematics Centre, has introduced a range
of topics including statistics, numerical
methods, surveying, and the use of the slide
rule and mathematical instruments. In the
past, it was found that hand-operated and
electric calculators were inadequate for the
volume of iterative calculations required by
the classes. With the new high-speed
general-purpose computer, the range and
depth of topics can be extended.

Fifth form boys spend two hours each
week at the Mathematics Centre, and about
one-third of this time is devoted specifically
to computer activities. They learn binary,
octal and hexadecimal number systems, flow
charting, program logic and computer
methods for solving equations, constructing
difference tables, integrating and generating
such functions as log, sine and square root.
Also -how to prepare, program and data
tapes, to call their program into the machine
and to interpret the console lights.

Learning to prepare a problem in detail for
the computer is even more important from
the educational viewpoint. The FOCAL
language used is quickly learned but
sufficiently powerful to accommodate any
program likely to be written by secondary
school pupils. Already programs have been
written involving series, equation solving
and  statistics, and some excellent
suggestions for new problems have come
from the boys themselves, who actually
debug their programs directly on the
teletype.

Third and fourth form boys are being
introduced to the computer but are
spending only half as much time in this
work as the older boys. Nevertheless, before
they reach the fifth form they will have
covered sufficient ground-work to handle
increasingly complex assignments.

Interest shown by the boys is reflected in
the popularity of the school computer club.
Members work under guidance studying
electronics and constructing circuits such as
flip-flops and random number generators,
and thus gain useful practical experience in
computer hardware.

In planning to introduce computer studies
into a school syllabus, there is a choice of
three procedures.

1. To purchase card or tape preparation
equipment and hire a service computer.

ELECTRONICS TODAY — April 1971

Students at Trinity Grammar School (Kew, Victoria) put a test programme
through their newly-acquired PDP - 8 computer.

Classroom

Capital and operating costs are low, but the
system requires considerable organizational
effort and suffers the disadvantage that
pupils never acquire direct operating
experience and may not overcome a feeling
of awe for a remote computer. Further,
they are denied the benefits of using a
modern programming language in the
conversational mode.

2. To hire a terminal connected to a large
central computer. Although this costs more,
the students will acquire a feeling for direct
operation. For large classes some form of
fast input davice and off-line program
preparation facilities will be needed.

3. To purchase a small computer. For less
than $10,000 a machine can be obtained
with 4K word memory, paper tape
input-output devices, and a teletype. Such a
machine can also be used for administrative
work, and for computer-aided classroom
instruction.

Computer

CURVE TRACER
DISPLAYS
SEMICONDUCTOR
CHARACTERISTICS

esigned and developed by New
Zealand’s  Central Institute  of
Technology, the CIT Curve Tracer aids the
teaching of basic  semiconductor
characteristics. It enables a demonstration
oscilloscope to display characteristic curves
of a very wide range of devices.
Demonstration outlined in the 40-page
instruction book include:
DIODES The forward and reverse
characteristics  of

: silicon, germanium,
point-contact and other diodes.
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40,000 TECHNICIANS

CANT BE WRONG!

® More than 40,000 ambitious men have benefited
from A.R.T.C. training.

® Join this large number of successful men!
Attain job security and financial reward.
These can only be yours from:

AUSTRALIA'S

ESTABLISHED
ELECTRONICS COLLEGE

THE AUSTRALIAN RADIO & TELEVISION COLLEGE PTY. LTD.

® ESTABLISHED OVER 40 YEARS

® OVER 15 FULL TIME STAFF TO ASSIST YOU

® FULL NIGHT-CLASS PRACTICAL LESSONS
OR

® EXTENSIVE CORRESPONDENCE TRAINING WITH
SPECIAL PRACTICAL HOME-TRAINING KITS

Mail Coupon NOW @ You are invited to mail the coupon below which can be your first step
towards securing a job or business of your own with good prospects, security and big
money. A.R.T.C. will mail to you by return, at no obligation to you the big free booklet:
“Careers in Radio and Television’’. This booklet will show you definite steps you
can take for a better job, how you can succeed in life. Post the coupon, phone or cali NOW,

AUSTRALIAN RADIO | [ & 1 | ausreasuaw mavio & raemsion
AND TELEVISION 206 Sy, Syiney. N

. Dear Sir,
' Please send me, without obligation -
GOLLEGE let, “Careers in Radio, TV and‘El.'::t‘ro{::g"!r“ o

PTY. LTD. J NAME
E.S.&A, BANK BUILDING,

Cnr. Broadway and City Road, Sydney.
(Opp. Grace Bros). Phone 211-4244 (3 lines)

ADDRESS




Characteristic curves of a wide range
of semiconductors can be displayed
with the aid of this CIT curve tracer.

Non-linearity of a V/I graph. The
characteristics of zener and tunnel diodes.
SCRs — the characteristics of the silicon
controlled rectifier (SCR) including the
‘simulated SCR’ composed of
complementary transistors. Characteristics
of triacs.

TRANSISTORS
transistors  including

Characteristics  of
saturation  and

breakdown regions. Matching for similar or
complementary characteristics. The effects
of heat on germanium or silicon devices.
The effects of reversing emitter and
collector connections.

FETs — Drain characteristics of P-channel
and N-channel devices, I Pss, VP, pinch-off.
Matching for similar or complementary
characteristics. The effects of heat. Reversal
of drain and source connections.

PHOTO-DEVICES - Photo-diode and
photo-transistor characteristics.

The unit is supplied with 72
semi-conductors of all types. These are
mounted on cords which plug into the
Curve Tracer.

Outputs from the Curve Tracer are:

X AXIS Voltage  across  the
semi-conductor: either positive-going or -
negative-going.

Y AXIS Current  through the
semi-conductor: 34 milliamps maximum
(340 milliamps for high power devices). This
is presented as a positivegoing or
negative-going voltage to the oscilloscope Y
amplifier.

CALIBRATION - An internal calibrator
produces an L-shaped display.

The selection of polarities and ranges is
made automatically by programming cards.
These identify the device connections and
also illustrate the axes represented on the
display

Power requirements for the Curve Tracer
are 230 volts, SOHz, 20VA.

The CIT Curve Tracer is manufactured by
Harding Signals Limited, 44 Wainu Road,
Lower Hutt, New Zealand.

BRAND 5 is the professional
quality tape, made in the U.S.A.
and selling now in Australia

at less than HALF the PRICE

of other cassetie tapes

e C120
other brands $6.50

srRAnD 5, $2.25

e C60 o C90
other brands $3.50 other brands, $4.78

BRAND 5. 99¢ sranD 5. $1.65
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ENCEL HAS

LOWEST PRICES %
i

ON HIGH QUALITY =

o)

ROTEL AMPS fg

At Encel’s unbeatable low prices ?,"E

these fine Rotel stereo amplifiers W&

are outstanding value for money! ﬁ

&

-

)

ROTEL RA 610

Reviewing this unit, Electronics - 2
Australia (January 1971, Page
109) says, ‘‘on test this amplifier
performed impeccably. Harmaonic
distortion was less than 0.1%

at 25 watts. Frequency response
was exceptional with —3dB
points at 6Hz and 200kHz.
Square wave response was
excellent and stability with
capacitative loads was also
good.”

The new RA 610 offers 32 watts
RMS per channel,

Housed in handsome wood
cabinet and fitted with slide tone
controls and extensive connec-
tion facilities on rear panel.
Encel price only $199.00.

&

St UL s

&
{

Y

e
*

5%

X A1

ROTEL RA 310

Same high quality as the mare
powerful RA 610. 17 watts RMS
per channel, with harmonic dis-
tortion less than 0.2% at rated
output. Like the RA 610, this
outstanding amplifier measures
better than its quoted specifica-
tions on test. Encel price only
$129.50,

L

23
4

)
t

L)

&

v
& FAMOUS —

s ROTEL

_f-'gj( STEREO HEADPHONES
'3‘5 Model RH-711 (15-25,000 Hz).
.,;3 Encel price $17.50

= Maodel RH-600 (20-19,000 H2),

%

i

only $9.50. Both headsets com-
plete with 10ft. of cord and
standard stereo plug.

A

0

Note: All prices include sales
tax. Write for full INFORMATION
on all these items. Technical

SO
B

fi;: reviews available on items 4
&% markedk- pe &
\»ﬁ‘
.
; g

»

AL

ELECTRONICS PTY LTD

G S e R

8

2

Y.
0

o

R
)

NOW ENCEL
OFFERS BETTER
SOUND FOR LESS
COST WITH NEW
‘SEAS’ SPEAKERS

Australian enthusiasts have
snapped up earlier shipments of
famous ‘SEAS’ speakers so fast
that Encel is now extending the
range. Many more types will
soon be available. ‘SEAS’ offer
sound quality that no other
speakers at a similar low price
can match!

W

'

SRS R

JUST ARRIVED
‘SEAS' MODEL 21TV-GD

An 834” dual cone unit.

~ Wide frequency range from
TE  40-18000 Hz 8 ohm impedance,
.8‘? 16 watts power handling.
& Encel Price $10.50

v
a
(4

SRR

h

‘SEAS’ MODEL 25TV-ED

A 10” dual cone unit with
frequency range from 25-15000
Hz 8 ohm impedance, 20 watts
power handling.

Encel Price $12.50

3,
3

RAPAL X

‘SEAS’ MODEL 30TV-COAX

A 12” co-axial, wide range
(30-20000 Hz) speaker. 8 chm
impedance, 24 watts power
handling.

Encel Price $34.80

7 8y ALY
o B iy

OTHER WANTED ‘SEAS’
SPEAKERS

MODEL 21-TV-EW

An 81~ ““waofer” of exceptional
response. Frequency range
35-2000 Hz impedance 8 or 15

ohms, 30 watts gower handling.
Encel Price $24.80

(i
D¢

!

MODEL 25TV-EW

A 10”7 ‘“‘woofer with frequency
range 30-1500 Hz. Impedance
8 ohms. 30 watts power
handling.

* ¥

i

DU

Encel Price $29.80 ;32

5%

MODEL 87H 2%
(Dome Tweeter) High loading, '{;

> low distortion speaker with Toen
=" frequency range 1,500-20,000 Hz. _‘,&
7'(4’ Impedance 4 to 8 ohms 35 -
watts power handling, with Fel;

Encel Price $19.80

Q,“ % crossover netwaork.
»

HS

&% Note: All prices quoted include
¥-2 Sales Tax.

BT .

® AUSTRALIA’S GREATEST 2 \
HI-Fi CENTRES P L e

MELBOURNE: 431 BRIDGE ROAD, I;l-ICHMOND
VICTORIA, 3121. TEL: 42 3762.

SYDNEY: 257 CLARENCE STREET, SYDNEY,
N.S.W, 2000. TEL: 29 4563, 29 4564.

g
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EEN3B
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%
%

Vel

*
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SRR e e ;

MADE FOR
EACH OTHER. ..

Grace G 840 Arm and
Grace F-8C Cartridge

Encel offers this famous Hi-Fi
duo at the unbeatable price of
$99.00 (inc. sales tax).

The ultra lightweight headshell
accepts all standard }” mount-
ing cartridges.

There is no better arm than the
renowned G 840. It is specially
shaped and tapered for torsional
and resonant stability and fully
compensated for side thrust.

It moves with minimal friction
aon high precision gimbal
mountings and is fitted with
in-built oil damped lift and lower
control. A calibrated rotary
counterweight gives perfect
adjustment of stylus pressure.

For maximum performance
team the G 840 with the top
ranked Grace F-8C magnetic
cartridge (Encel price for
cartridge alone—$49.50, inc.
sales tax). This fine unit, with
replaceable elliptical diamond
stylus, has virtually fiat fre-
quency response and is ideally
suited for laboratory testing

of audio equipment. It maintains
excellent separation well above
10kHz and tracks at minimal
stylus pressure of 0.5.1.5 gms.
Frequency range 15-25 kHz

2.5 dB-1 dB, with cross talk less
than —30 dB (1kHz).

Write now for full technicai
specifications of these top line
components.

F-8C — $49.50

ELECTRONICS PTY.LTD,

mTRADE-{NS ACCEPTED BTERMS AVAILABLE ®MAIL ORDERS THROUGHOUT AUSTRALIA

&5y

¥

i

9%, ‘e@

=

%
B4
%

1

>

Q.

».

v

Ay

¥

}

AL

FATIOS

2

{

.

T

g.

{
"

72

ELECTRONICS TODAY — April 1971



Bruel & Kjoer level recorder provides graphical record of output at varying frequencies. Sample
graph below was taken during our test of Sansui Quadphonic Synthesiser (see report, page 64).
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changed significantly in the past

decade. in the late fifties total
harmonic distortion of an average
amplifier was between 1% and 3%,
whilst distortion figures between 0.1%
and 0.5% were considered excellent

Today distortion performance
between 0.1% and 0.5% is considered
average for the newer transistor
amplifiers, and many manufacturers
claim less than 0.01% to 0.05%.

The measurement of such parameters
requires the ultimate in precision
measurement equipment and is typical
of the rapid advances made by the
electronics industry.

To provide our readers with the best
possible analysis and evaluation of new
products, we have arranged to have
our testing conducted by an
independent and NATA:-registered
laboratory, equipped with the latest
automatic analysis equipment.

Equipment testing methods have

ELECTRONICS TODAY — April 1971

bwrw‘:ﬂ-:sr

staffed by
engineering graduates and has facilities
equal to the best in Australia. These

-0 &
.

The laboratory is

facilities allow the widest possible
range of unbiased and factual
measurements.

Test results will not be made
available to the equipment supplier
before publication; however, if the
unit is obviously faulty, we will test
another of the same type (a note to
this effect will, of course, appear in
the text) |f test results show that the
equipment does not meet its
manufacturer’s claimed specifications,
this will be factually reported.

We wil. evaluate the performance of
amplifiers on a standard graphical
basis.

The results will be presented on
calibrated graph paper with a
logarithmic response for sensitivity,
having gain (recorded directly in db)

electroni

ODAY

test procedure

on one axis and a logarithmic
frequency scale on the other.

These  spectrograms  (or  level
recordings) are produced
automatically by an electronic
measurement system.

All normal measurements will be
taken with high wattage resistive
elements loading each channel.

However, because the average user
may accidentally disconnect his
speakers, tests of ovetload
characteristics and the ability of the
amplifier to withstand short circuits
and open circuits will also be made.

Test procedure — amplifiers

Qur laboratory test reports will
contain the following information:

A full description of the amplifier
including such details as serial number,
number of inputs, their sensitivities,
number of outputs and their
impedances, switching facilities, main
controls, auxiliary controls, size,
weight, power consumption at full
load and no load, numbers and types
of transistors used, and type of

Dur testing consultant -- registered
with the National Association of
Testing Authorities — explains how
he assesses equipment for ET

'

————
EQUIPMENT USED

Bruel & Kjaer Type 1014
General Radio Type 1313A
Hewlett Packard Type 209A
Bruel & Kj. /aer Type 2606
D " 2409
v o el e “ 2204
Hewlett Packard Type 400H
Level recorder Bruel & Kjaer Type 23058
Filters for Bruel & Kjaer Type 1613
distortion ” 1614
measurement oo 1617
Resistance &
ratio bridge

Oscillators

v e e

T

Meters

.

E.S.I. Type P.V.B. 300.
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* 80 Watts of Total Music Power (IHF at 8 ohms) * Dual-channel IC
Equalizer for perfect balance * Special Protection Circuit against over-

load * Latest all-silicon transistor circuitry

Here is a truly solid state stereo amplifier which
combines a noise-free preamplifier and a ruggedly
built main amplifier in one gracefully laid-out chassis.
It utilizes every engineering know-how of the ¥ery
latest advances in transisto<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>