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The A-3340.

Much more than a tape deck.
An extension of your creative self.

Witness the TEAC A-3340.
A most amazing 4-channel Simul-Sync Tape Deck.

Consider its professional-quality features. Like Simul-Sync. It allows you to record discrete
4-channel tapes one track at a time. Just like they do in the big studios.

So you can record your own melliflyent voice four times and turn yourself into a quartet. Or you can
play all the instruments and whip yourself into a one man band.

With an A-3340 by your side, the only limit to your creativity is your own imagination.

Because you can Overdub. Mix-down. Sweeten. Make special effects tapes.
Split recording sessions. Proof orchestrated arrangements before finalisation. And such.

Other features include 4 mic and line input jacks, hyperbolic heads, and a 4-channel
monitoring system.

Check out the superb A-3340 at your favourite stereo shop. |

Express yourself.

TEAC

AUSTRALIAN DISTRIBUTORS Australian Musical Industries P/L., 155 Gladstone St., South Melbourne, Vic.,
6. Phone: 69 -- 619 Pacific HWag St. Leonards, N.S.W., 2065, Phone: 439 6966 — Arena
Dlstnbutors, 273 l-!a St East Perth. Phone 259993 — Sth, Aust. Truscott Electronics Pty. Ltd,, Hin
(} Adelaide. Phone '23 3024. Milto Department Stores Ltd., P.O. Box 146, Norfolk Islang, OCEANIC
D STRYBUTORS New Zealand Direct lmports N.Z.) Ltd., Box 72, Hastings. Phone: 89 184 — Fiji: D. Jeevan
& & So Ph (%gglémng Street, (G.P.O. Box 148), Suva. Phone: 22710 — New Gumea Paul Mow & Co., Box 449,
ae. Phone:
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MILLIONS In SPACE

‘By 2074, ninety percent of the
human population could be living
in space colonies’.
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A practical guide.

THE IDEAL MATCH

Optimize your tone-arm/cartridge
combination — manufacturers’
recommendations.
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e UNDER $30 DIGITAL CLOCK
e CMOS BURGLAR ALARM

e ELECTRONIC IGNITION

e FLASHER WARNING SYSTEM

The feature articles listed above are included
amongst those currently scheduled for our
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THIN LETTER BOMBS

Police and security forces have in the
past warned recipients to be suspicious
of abnormally thick letters — for fear
that they may contain a bomb. (The
triggering mechanism of these devices
has been too thick for easy conceal-
ment).

Recently however a new generation
bomb has turned up — fortunately so
far most have been spotted — these
use the flat 6 V battery pack from
the Polaroid SX 70 instant camera.
These batteries are made by ESB Inc
and are made of 19 cell layers
compressed thinly enough to packaged
within the film pack.

SUPER BATTERY FOR ELECTRIC
VEHICLES OF THE FUTURE

The electric cells in the container
(centre) weigh some 52 kg but have a
storage capacity equal to the three
standard motor car batteries also
shown. The new battery, consisting
of sodium-suiphur cells, has a capac-
ity of about 180 ampere/hours at
12 volts compared with the
capacity of the conventional lead-
acid battery of 60 ampere/hours.

Storage units of up to 960 cells
have already been operated during
research by Chloride Silent Power,

a new company set up jointly by
the British Electricity Council and
the Chloride Group to develop the
sodium-sulphur battery. The battery

reverses the usual arrangement in that
it has liquid electrodes and a solid
electrolyte comprising a test-tube
shaped vessel of beta alumina
containing a liquid sodium anode

fed from a stainless steel reservoir.
Surrounding the ceramic electrolyte
is the liquid sulphur cathode — the
whole being housed in a stainless
steel tube.

The new super batteries are made
from material that is cheap and
plentiful and research indicates
that they all ultimately have the
capacity to store some ten times
the energy of a lead-acid battery
of similar weight. The 960-cell
model has successfully powered an
915 kg van. (See article High
Temperature Batteries — page 20).

DEVICE DISPLAYS HEART RATE
ON BEAT-TO-BEAT BASIS

A digital computing cardiotachometer,
first used by NASA physicians to
monitor instantaneously the pulse
rates of astronauts performing
underwater training activities, is being
used in non-space oriented medical
applications.

The device was developed originally by
engineers at Marshall Space Flight Centre,
Huntsville, Ala,, to monitor on a
beat-to-beat basis the heart rates of
astronauts undergoing training in the
centre’s neutral buoyancy simulator
(NBS), an underwater training
laboratory used to simulate the
weightless conditions encountered in
space.

The device, which provides a
numerical display of a subject’s pulse
rate 0.3 seconds after detecting his
second heart beat, was used at
Veteran’s Administration Hospital and
University Hospital in Birmingham,
Ala., for approximately a year. It is
now being used in routine physical
examinations given to personnel at
Marshall’'s employee medical facility.

Designed to operate in conjunction
with a standard electrocardiographic
unit, the device employs an electronic
digital system to use the time
between two consecutive heart beats
to calculate a patient’s pulse rate in
beats per minute.

The cardiotachometer, which is
about the size of an ordinary shoe
box and weighs approximately 2.2
kilograms.

It was developed by engineers Hubert
E. Smith, John R. Rasquin and Roy A.
Taylor of the Marshall Process
Engineering Laboratory. Patent rights
are held by NASA.

NUCLEAR LASER

Nuclear energy has been successfully
converted directly into laser light by the
US Atomic Energy Commission.

The technique uses a neutron pulse
from a nuclear reactor to excite a
helium-neon gas taser in what the AEC
describes as ‘fission fragment
excitation’.

Commenting on the achievement,
NASA say that the new technique may
fead to major advances in long range
communications, energy conversion and
long distance power transmission.

It will of course also open the door to
the long-sought high power laser
military weapon.

FM broadcasting will start in
NSW and Victoria just after

this issue is published. Full story
— page 131 this issue.
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RADAR SEAT BELTS

TRANSMITTING
ANTENNA

RECEIVING
ANTENNA

MICROWAVE
CIRCUIT

Car seat belts must be tight to be
truly effective in an accident — tighter
than in fact than is really comfortable.

The Nissan Motor Company have
joined forces with Mitsubishi to
produce what they feel may be an
effective method of automatically
tightening the belts just prior to
collisions.

Their system uses a pulsed-Doppler

PRELOADED

|
COMPUTER  DEVICE FOR BELTS

radar in conjunction with a series of
logic circuits. The radar and logic
circuits sense the distance between
the vehicle to which they are fitted
and any object that the vehicle
approaches. If the circuitry decides
that a collision is unavoidable,

the system is triggered and the belts
automatically tighten and lock a

few milliseconds prior to the accident.

BROADCASTING BREAKTHROUGH
A prototype am broadcasting trans-
mitter with a kilowatt range solid-state
output has been developed by West-

inghouse Electric Corporation
{Baltimore Md. USA).

Few specific details are available,
however our US office understand
that apart from two existing units
(of 1 kW and 5 kW output respectively)
for am use, the Westinghouse is
believed to have developed other
devices for vhf fm use.

The initial transmitters are currently
being tested at the Federal Communi-
cations Commission’s Chicago radio
station.

If these trials are satisfactory we
believe that Westinghouse will
demonstrate the new solid-state trans-
mitters at the April ‘75 convention of
the National Association of Broad-
casters.

LARGE LIQUID-CRYSTAL
DISPLAY

A large scale liquid-crystal matrix
display has been developed jointly by
Hitachi, Asahi Glass and Dai Nippon
Toryo (using a million plus dollars
subsidy from the Japanese Govt.)

Work is currently in hand to build a
prototype unit about half a metre
square displaying 600 alphanumeric
characters.

The display uses a nematic liquid
crystal in a dynamic scattering mode.
Contrast ratio is said to be about 20 : 1
and frame writing or erasure time
about half a second.

LATEST ADVANCE IN
COLOURTV

Philips video long play, recorder has
suddenly become a reality. The VLP —
which uses “records’’ to play colour
television programmes — was first
demonstrated by Philips two years ago.
But no adequate source of programmes
was available.

Now MCA Inc. of Los Angeles, has
reached a long-term agreement with
Philips for the sale of the VLP and
compatible discs in the consumer
market. The VLP will be manufactured
and marketed by Philips through its
worldwide marketing and distributing
network. Concurrently, MCA will manu-
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facture and market VLP video disc
programmes. ’

MCA has access to a wide spectrum of
entertainment material, inciuding the
Universal Pictures film library — one of
the world’s largest. The company also
expect to produce a variety of new
programmes especially tailored to meet
the VLP’s unique characteristics.

It is expected that other programme
suppliers will make material available.

The VLP looks like a record player, but
when plugged into a normal colour TV
receiver it “’plays” colour television
programmes. It uses discs which
resemble long-play phonogram records.
Each disc contains a colour television
programme which runs for up to 45
minutes. A laser beam is used to pick
up the signal, so there is no contact
between the record and the playback
unit. This means that neither the
recording nor the playback system can
wear out.

Philips and MCA will establish a
licensing organisation to negotiate with
others for patents. The licencing policy
will be libera!, enabling the entire
industry to participate in the video
player technologies of Philips and MCA.

This liberal policy is in line with
Philips offers to industry regarding two
earlier inventions — their audio
“Compact” cassette and their videotape
cassette recording (VCR) systems.

Philips make these systems freely
available to other mariufacturers in
order to promote world-wide standard-
isation.

The Philips VLP will not replace the
videotape cassette but will supplement
It.

The VLP system is extremely flexible
in use. It can, for instance, provide
stills, slow-motion or even reverse
motion pictures from recorded scenes.



ACTIVE RC FILTERS.

Active RC filters were demonstrated
by Siemens at the Munich ‘Electronica
‘74’ exhibition.

These coilless components are made
by a tantalum thin-film technique

and are combined with operational
amplifiers in miniature housings. The
desired filter parameters, such as
frequency, Q-factor and gain, are

set by laser trimming of specific
resistors with tolerances better than
1%; the maximum temperature
coefficients of the RC filters are

40. 10 /K. The new RC filters lend
themselves especially for use in
communication engineering and also in
measuring and control engineering.

TIME OUT

Texas Instruments appear to have
postponed their planned entry into
digital watch manufacturing,
Component orders, previously placed
with outside companies, have been
cancelled.

CHEAPER H-P 357

Not definite, but watch out for a
lower-priced version of the H-P 35
calculator early next year. It will
probably be a two-chip version of the
existing unit.

MONITOR ON JAPANESE
TECHNOLOGY

Emerging Japanese technology can
now be monitored through a unique
clearinghouse established by
General Electric’s (U.S.A.) Technology
Marketing Operation in association
with the International Technology
Information Institute, a Japanese
information-gathering firm.

GE’s special service, called “New
from Japan', provides information on
new developments in Japanese tech-
nology — previously unavailable from a
single source — in a series of bi-weekly
reports.

The “’New from Japan** reports are

{Continued on page 134)

cassettes
8 track cartridges
reel to reel tape

Conoratulatlons lfent High Fi
a move in the right direction

“Scotch

BRAND

| thing to front row Center.

Scutcﬁ

BRAND

LOW NOISE/HIGH DENSITY. .
Sound so pure — it s the next best
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YOU DON'T JUST HAPPEN ACROSS PERFECTION
% YOU HAVE TO BE INTRODUCED!

MEET THE MARANTZ 12008

The highest powered, lowest distortion, integrated
amplifier in the world. The Marantz 1200B is
specified at 200 watts continuous power at less
than 0.1% total harmonic or intermodulation
distortion. If you're ready for the best, see your
Marantz dealer for a personal introduction.

ERREARTaaEnEw.
....avery sensitive sound

For brochures, stockists ahd pr)’éé//‘stﬁc write;
AURIEMA (A’ASIA) PTY, LTD, - 00 !
Box,604, BROOKVALE, NSW'2100. Tel: 939-1900
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Great news for N.S.W. Douglas 4
Hi-Fi have opened exciting new ! -l
showrooms in Sydney, Here you v
can see all the world’s leading
gear —at Special low prices.
We’'re the biggest Hi-Fi
organisation in Australia, so we
buy at better prices than anyone
else. We do our own
importing —in bulk. Often by the
container load. And we pass the
savings on to you.
‘See, hear and compare all the
great brands together, in a single
showroom. More than 30 top
brands, from 4 continents.
Hundreds of different models, the
most comprehensive range in
Australia.
All fully guaranteed, and backed
by Australia's fastest, best
equipped drive-in service centre.
Douglas sells sound for less!

798 4355, 798 4711.
Trade Enquiries: BJD Electronics
P/L., Phone 799 3156.

IELBOURNE: 185-191 Bourke St. City. @) Douglas Hi-Fi

YDNEY: 65 Parramatta Rd., Five Dock. y S g E flate Sl

h. 798 4177. w 2 4 complete range
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hone 95 3459. A $119 pair to
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SONY.

FOR PARTICULAR PEOPLE

$S-7330 TA-1055

TC-152SD PS-5520

HENT HI-F1 SOUND STUDIOS

412 KENT STREET, SYDNEY
\ J
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In the Yamata

Room the full range

of Sony equipment is

featured — loudspeakers,

amplifiers and tuner ampli-

fliers, turntables, cassette

tape decks and electro-

static headphones and
microphones. [t is
definitely a Sony

world.

The Windsor
Room displays the
fine array of Kef and Garrard
equipment. Kef are famous for

their craftsmanship in loudspeakers. A

full range is on display. Garrard turn-
tables are featured, making the ideal partner
for Kef loudspeakers. The top of the range —
the Garrard Zero 100SB is prominently
displayed.




There are other studios at Kent
Hi-Fi each designed for easy no-fuss
listening and comparison of quality
Hi-Fidelity. The Rhine Castle
Room featuring Dual turntable and
Saba Hi-Fi equipment is an example
of one of these studios.

The Summit conference at Hi-Fi is
a necessary venue for any
audiophile interested in quality
Hi-Fi. This is a unique opportunity
to sample each superb sound in
unusual but pleasant surroundings.

AR loudspeakers have long since had a
reputation for clear, accurate sound
reproduction. The Boston Room displaying
the full range of AR loudspeakers further
exemplifies this fact. AR Models
such as the brilliant AR 7
suspension  loudspeaker
can be heard and
enjoyed.

A Japanese atmos-
phere is dominant in
the Mikado Room
featuring Kenwood Hi-
Fi equipment. Kenwood
have been outstanding over
the vyears for their precision
in Hi-Fi components, an
example of this precision
is the Kenwood KP-5002
fully automatic drive
turntable. Definitely a
turntable for the
perfectionist.

@KENwoon



WE INTERVIEW PETER DERZ

Proprietor of Kent Hi-Fl on
the Summit Gonference

What exactly is the summit conference of Kent
Hi-Fi?

Simply — a production by Kent Hi-Fi and
several audio companies — a joint effort we are
making to raise our standards and improve the
image of our trade. What has happened is that a
number of audio importers have joined us to
produce a permanent Hi-Fi show with an
international theme,

At Kent Hi-Fi we now have six studios, each
designed as a living room and decorated in the style
of the country of origin of the equipment
displayed there. A brief description — we have the
Mikado Room where we have Kenwood equipment
on display. This room has a Japanese atmosphere
with exhibits such as Imperial carriages, traditional
Japanese drawings and light fittings.

Then we have the Windsor Room for products
such as KEF and Garrard, the Boston Room for
Acoustic Research, the Philadelphia Room for
Bose products, the Rhine Castle Room for Dual
and we have a full range of Sony domestic Hi-Fi
equipment on display in our Yamata Room.

Why?

I've always wanted to improve conditions for
customers buying hi-fi so I've studied how people
throughout the world are marketing this product. |
want to get away from the old method of selling a
loudspeaker or amplifier like a bottle of tomato
sauce on a grocery shelf,

Now with our ‘Summit Conference’ | feel that
Kent Hi-Fi has a concept that is individual and
unique. We have created an intimate and tranquil
atmosphere in which the customer is left in peace
to choose the system that is really right for him.

We believe both our clients and our industry will
benefit from this approach.

Peter Derz

What support is Kent Hi-Fi getting from the
wholesalers?

The marvellous professional service of Acoustic
Research and Bose immediately come to mind —
always very accommodating with any after sales
service problem. We find our wholesalers generally
have a very high degree of consumer consciousness.
By this | mean they are aware of the importance of
after sales service for customer satisfaction. Fred
A. Falk in particular give excellent service with
their Dual turntables. This company really knows
how to look after its equipment and usually has
any repair job finished and returned within 48
hours or sooner. Other brands we handle — Sony,
Kenwood, Sansui, Kef, Wharfedale and Altec
Lansing also are most co-operative in terms of after
sales service.

How do you view a future of hi-fi equipment in
Australia.

I believe the market is expanding. | would advise
anyone who thinks he’d find satisfaction selling
audio equipment to get into this field now as |
think that sales will at least double each year. The
introduction of stereo FM will accelerate business,
The market is there, sutcess will follow for retailers
with a positive approach.

The introduction of colour TV ... has it
enhanced or badly affected your weekly turnover.

I feel it has complemented] our activities — so
much so that in recent weeks sales have been better
than ever.

| think that people are now spending more
and more on their homes, improving their
home environment. Of course this means they also
want to improve their audio system. | know there
has been wariness on the part of some dealers
about the introduction of colour TV but | feel
such wariness is unjustified.

KENT HI-FI

412 KENT STREET, SYDNEY Ph. 29-6973
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BETTER

HAN

BOSE!

That’s right. Even though Bose are the most
highly reviewed speakers in the industry;
even though critics proclaim “Bose is best,
big or small, high or low” —now there are
two speaker systems better than Bose 901
and Bose 501!

BOSE 9801 SERIES TWO

Introducing the Bose 901 Series Two—it’s everything
that the original 901 was, and more: ® Multiplicity of
acoustically-coupled full-range drivers ® Flat power
radiation ® Completely new Active Equalizer design,
suited to program source variations never available
before, and adapted to a much wider range of room
environments (even drapes) ® and SYNCOM™ II
Speaker Computer quality control testing.

O T T st T Py
AUSTRALIAN DISTRIBUTORS

I' I\

W. C. WEDDERSPOON PTY LTD
[ e e e S S S e e

3 Ford Street, Greenacre. 2190
Telephone: 642 3993 642 2595

BOSE 501 SERIES TWO

Also introducing the new Bose 501 Series Two — the
other speaker with direct and reflected sound, and flat
power radiation, at a price far lower than you'd expect
to pay.

The new 501 Series Two features: ® A new tweeter
with double the magnet size of the original 501 and four
additional components in the crossover network, for
improved high frequency response and power handling
capability ® and 100% selection and matching of the
woofers and tweeters with the SYNCOM™ II Com-
puter—the unique computer designed by Bose and put
into operation in August 1973 to achieve a new level of
speaker performance.

We invite you to challenge us! Compare the Bose 901
Series Two to any other speaker, regardless of size or
price; and compare the Bose 501 Series Two to any
speaker up to the price of the 901 Series Two. You be
the judge. If we have done our homework correctly, the
comparison will be interesting and short!

-/ /L =

Treat yourself to The Bose Experience in the Philadelphia Room at Kent Hi Fi, Sydney.

WE2857



- how inertial navigation works, ETI Technical Editor, Brian
Chapman, reports.

SPACE  EXPLORATION  has
necessitated the development of many
types of sophisticated guidance and
navigation systems. The type actually
used depends very much on the
specific application.

The basic forms of guidance may be
classified E INERTIAL or
PROGRAMMED; SEMI-INERTIAL,
that is, basically inertial but
incorporating some other outside
guidance system; RADIO or
COMMAND:; CELESTIAL or
STAR-TRACKING; and INFRA-RED.

Advanced systems may well use
combinations of some or all of these.
For example a scientific satellite once
in orbit, may well use infra-red
guidance to lock on to the sun, then
celestial guidance to find a reference
star. These provide the basic data for
orientating the spacecraft in space.
Once this has been established an
inertial guidance system may be used
to maintain the desired attitude and to
generate navigational data.

An inertial guidance system is
completely independant of
information from outside  the
spacecraft (in its basic form). Hence it
is the basic, and most reliable, form of
guidance used in spaceflight.

Inertial guidance may be said to be
the method of determining position

Russia’s Soyaz 11 docking with the Salyat
Picture courtesy Novosti from Sovforto.
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and velocity without referring in any
way to the world around the vehicle.
The system does not depend upon
receiving radio signals, or upon a
measurement or count of any kind. Its
fundamental devices are
accelerometers, and gyroscopes used in
conjunction with some form of
computation.

Such a system measures the
acceleration of the vehicle by
measuring the force on a body within
the vehicle due to this acceleration —
in much the same way that we feel the
pressure of the seat against our back
when our car accelerates. The device
that performs this measurement is
known as an accelerometer.

We also wish to know the attitude of
our spacecraft, etc, with respect to
some predetermined orientation — this
is determined by gyroscopes.

THE GYROSCOPE

The gyroscope (hereafter called a
gyro) was used as early as 1744, to
provide a stable platform for sextants.
A stable platform was necessary so
that the rolling and tossing of the ship
did not affect measurement. The
principle of operation is as follows.

If a heavy whee! is spun at high speed
it tends to maintain its axis of rotation
in the initially set up direction. In fact,
if we push on the axle, it strongly
resists any attempt to change position.
Thus if such a wheel is mounted
within  pin-bearing frames (called
gimbals) as shown ‘in Fig.1, it will
maintain its position regardless of the
way that the container is turned. Such
a gimballed wheel forms a basic gyro.

The term “inertial guidance’’ comes
from the axial-inertia characteristic of
the gyro — that is, its resistance to
" having its axis of rotation changed —
because this gives it the ability to act
as a directional pointer. Once pointed
at a given star, a gyro will remain
pointed at that star regardless of
spacecraft manouvering. Thus, using
the gyro as a reference, the spacecraft
may be navjgated to any point in the
universe.

To put the gyro to work in a
guidance system we need to obtain an
output from it whenever the
spacecraft changes orientation.
Another characteristic of the gyro
known as precession is used for this
purpose.

GYROSCOPIC PRECESSION

If the gyro is mounted on a platform
with a single gimbal, so shown in
Fig.2, and its axis is, for example,
pointed to the north it will try to
maintain its northerly direction. |f the
platform is now turned horizontally
away from north, the gyro axis will
move in a vertical plane.

Gimbals

Fig. 1. This gyroscope is mounted in gimbals so that the rotating mass always points in the same

direction — regardless of ‘container attitude.

This tilting of the spin axis is a basic
principle of the gyro called ‘precession,
and may be used to measure the
deviation of the platform from its
preset direction. The gyrocompass,
invented by Sperry around 1896, is
based upon this principle, as indeed
are all modern inertial guidance
systems.

There are many interesting examples
of precession in everyday experience.
For example, when a car turns a curve,
a rotational force is applied to the car
flywheel axis (which is in effect a
gyro), and as a result, a precessional
force is generated on the car. If the
fiywheel is rotating counterclockwise,
as seen from the rear of the car, the
front of the car will be pushed
downwards when making a left-hand
turn, and upwards when making a
right-hand turn. Hence racetracks for
cars tend to have left hand circuits in
order that higher cornering speed may
be obtained with safety.

Similarly an aircraft will tend to fall
when banking to the left, and rise
when banking to the right.

ACCELEROMETERS
We have established the value of the

el
D precesion N
Bt
Q\‘_\\
-
\\ i

Fig. 2. How a gyrocompass works. If the assembly is caused to change direction in the
horizontal plane, the rotating assembly ‘precesses’. This so-called ‘precession’ is measured,
thus providing data about the amount of directional change.
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gyro as a means of relating spacecraft
attitude to a predetermined axis but,
this is not sufficient” information to
navigate by — we also need to know
any acceleration to which the
spacecraft is subjected. That is, the
gyro doesn’t care whether the
spacecraft speeds up or slows down, so
long as it always points in the same
direction. An instrument which does
provide this very necessary measure of
acceleration is "known as an
accelerometer.

There are many types of
accelerometer but perhaps the most
basic — is the simple pendulum. When
a pendulum system is accelerated in
any direction the pendulum will be
deflected, in the opposite direction, by
an amount proportional to the
acceleration. Obviously, however, once
the acceleration ceases the pendulum
would oscillate back and forth. Hence
the system requires some form of
damping to eliminate these unwanted
secondary swings.

In addition an ordinary pendulum
would not work too well in space and
sprung mass systems which don‘t rely
on gravity would be more practical
{Fig.3).

Precession

2\
e

Motion of platform
around vertical axis
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Fig. 3a. Simple pendulum.
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Fig. 3c. Rotational system.
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Accelerometers use a variety of
transducers to detect the deflection —
piezo-electric crystals, strain gauges
vibrating wire and variable-reluctance
transformers etc are all used. The
design of accelerometers is very
demanding for, in applications such as
ballistic missiles, accurate velocity
determination is of prime importance.
For example an ICBM having a range
of about 5000 nautical miles and
travelling at a rate of more than 6000
metres per second would miss the
target by almost two kilometres if the
velocity error was only 0.3 metres per
second.

The accelerometer may rightly be
said to be the essential element of an
inertial guidance system, the gyros
being used merely to establish a
space-stable platform for the mgunting
of these devices.

THE INEBTIAL PLATFDRM

The first use of a gyro in an inertial
guidance system was made in 1896. A
gyro, mounted with a torpedo was
used to maintain the torpedo’s course
regdrdless of wave motion and -ocean
currents. Mechanical linkages to the
rudders corrected any deviation of the
torpedo from the direction pointed by
the gyro.

In the modern world of ballistic
missiles and spacecraft, a straight line
course is seldom, if ever, required. For
example the ICBM describes a
parabolic curve. A spacecraft may
undergo any number of complex
manoeuvres. Thus the gyro in such
applications is not used to directly
control the spacecraft. It is used,
however, to establish a space-stable
platform upon which the

PICKOFF

-

l
CAPTURE AMPLIFIER

® ?

2

CG PENDULOUS MASS

r
RESTORING TORQUER |
OR FORCE COIL |

Fig. 4. This typical force balance pendulous accelerometer utilizes a differential transformer type

| <

R

[ ]

PIVOT AXIS CASE

pick-off, a high gain capture’amplifier, and a dc permanent magnet force coil. These features
typify many of the high precision force-balance accelerometers currently manufactured.

18

accelerometer and star trackers etc are
mounted.

Figure 5 illustrates how such a
platform is mounted in a missile or
spacecraft. Gyros are fitted to the
inertial platform on three,
mutually-perpendicular axes. By using
three axes the motion of the vehicle
may be accurately defined in three
dimensions. These axés are defined
universally as the ROLL, PITCH and
YAW.

Imagine a missile in flight. It may
spin as it flies — this is the roll axis. It
may deviate left or right — this is the
yaw axis, and it may deviate up or
down — this is the pitch axis.
Regardless of any missile motion, the
gyros on the inertia} platform maintain
it in the same spatial plane.

Mounted on the same platform are
three accelerometers, also aligned with
the roll pitch and yaw axes, which
measure any acceleration of the missile
or spacecraft in the direction of these
axes.

The continuous, three-axis
acceleration data is fed to a digital
computer which calculates, using the

equations of motion, the
instantaneous vehicle velocity and
position.

A guidance law pre-programmed into
the computer determines the optimum
vehicle attitude and velocity required
to attain the desired course, or orbit
etc, with the least expenditure of fuel.
This required velocity and attitude is
compared by the computer with the
actual parameters derived from the
inertial platform. By this means error
signals are generated, which {via the
vehicle auto-pilot), control engine
power and/or gas-jets to correct the
velocity and attitude.

USE IN SPACE TRAVEL

In a ballistic missile, or aircraft, the
gyro platform is set up and orientated
with reference to terrestrial planes of
reference. But in space travel we must
fix our planes of reference on the
universal scale. Hence, once the
spacecraft achieves - parking orbit, a
star tracker mounted on the inertial
tracker - is used to establish the
spacecraft position by sighting on two

or more known stars. Then if
necessary the inertial platform is
realigned to a more suitable

orientation and the computer fed with
the present position and the desired
future position (plus many other
factors such as gravitational forces
etc). From this data the computer
determines the optimum attitude and
time for the spacecraft to depart from
orbit and thus — we are on our way to
the stars. o
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APAN BFU-121

Apan BFU 727‘}C fully automatic belt drive
turntable features
* 4-pole synchrorious motor
Wow and flutter less than 0.16 % wrms
Signal to noise ratio better than —52dB

12" diecast aluminium platter weight 1.3 kg

Integrated oil damped lifter

Static balance ““S’’ type tone arm with
anti-skate device

Removeable headshell and revolving
counterweight with graduated scale from
1-3 grams

Complete with magnetic cartridge
Frequency response 20-20,0004z

Output 4.5 MV

Comes complete with “’high tension” four-
channel leads and is 4-channel ready.

Apan BFU ,121*
turntable features
4-pole synchronous motor
Wow and flutter less than 0.16 % wrms
Signal to noise ratio better than 52dB
12* diecast aluminium platter weight 1.3 kg
Integrated oil damped lifter
Static balance “'S’’ type tone arm with
anti-skate device
Removeable headshell and revolving
counterweight with graduated scale from
1-3 grams
Complete with magnetic cartridge
Frequency response 20-20,000H2
Output 4.5 MV
¥ Complete with Jelco 4C1X CD4 cartridge
Frequency response 10-50,000 Hz. Output
2.5 mV using revolutionary Ichikawa styles.

fully automatic belt-drive




- BATTERIES

Batteries using liquid electrodes and electrolyte have been under
development for the past ten years. Their very high temperature
operation has caused problems but now they are about to be made

commercially.

Here, Dr. Sydenham reports on European and American developments

in the design and projected use of high-temperature batteries for
transportation and power system storage.

A LARGE PROPORTION of our
energy needs can be met with direct
heating — coal, oil and gas being
burned to produce heat — nevertheless
the flexibility of energy in electrical
form takes some beating. Electricity,
being easily controlled, suits a large
variety of needs better than the other
basic forms of energy. Electricity,
however, suffers one great
disadvantage: it is generally
uneconomic to store. This problem has
been with us since the dawn of
electrical knowledge and has still not
been solved entirely adequately.

When very large amounts of energy
are involved, the only really
satisfactory storage method is to use
the electricity to pump water to a
higher elevation. When the energy is
needed again, the water is used to
drive turbines as it descends, thus
regaining the electricity available
earlier (but with some loss in the
overall process).

Clearly, although on economic
grounds pumped-storage /s the
cheapest and most efficient way to
store electric power,
practible where the amount of energy
is extremely large and where suitable
geographical places exist to store water
at two levels.

On the face of it, it would seem

it is only’

better to generate power only as it is
needed — but economic factors dictate
that pQwer generators should run at
quite high outputs all the time.
Unfortunately the demand for electric
power fluctuates widely throughout
the day and season. To obtain
cheapest operation of the system,
power system operators ideally desire
economic storage facilities to absorb
and smooth out fluctuations, and with
(virtually) only pumped-storage being
feasible at this time they are generally
forced to make do with machine
switching and variable loadings.

A better solution, if it could be
found, would be to add electrical
storage batteries to the transmission
system at the points ‘where the load
needs smoothing. As yet this is not
done in any significant way because
the cost of storage batteries is
prohibitive, nevertheless some
developments have been made and the
concept is now well worth serious
consideration,

The advantages of such a scheme are
manyfold, modules of batteries could
be placed just where the load problem
exists; the capacity can be changed
with comparative ease by adding or
removing units. A second and quite
relevant parameter in favour of battery
energy storage is that a battery can be
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HIGH TEMPERATURE

manufactured very rapidly, contrasting
sharply with the time needed to build
a pumped-storage installation.
Batteries can also be moved around at
will to suit changing conditions;
pumped-storage plants cannot. Direct
electrical storage would also be

‘compatible with many of the various

forms of generation. It produces no
pollution, contains little hazard and is
straight-forward in concept.

If a cheap battery with high specific
energy (measured in watt-hours per
kilogram of weight) were devised, this
concept of power storage could be

implemented. However, battery
designs have, until now, not been
suitable. The common lead-acid

battery used in cars, industrial electric
vehicles and the like, costs around $40
per kW/h stored and has a life of
around three vyears. Experts have
assessed that the economic battery for
power system use would have to be
producable at around $12 per kW/h.
and have a five year life. This cost
point is just being approached with
new battery forms,

No storage battery is made as
prolifically as the lead-acid unit. Its
design has been continually improved
and its cost reduced to the minimum.
However a major breakthrough would
be needed in lead-acid design to
provide the much less expensive units
required. We can, therefore, expect
little improvement with the traditional
cells. The cost of lead and its relatively
scant supply precludes it for massive
use on power systems,

A second major use for storage
batteries is as the power source for
electric transportation. Battery
vehicles are already used extensively in
mines, warehouses, ships, submarines
and on roads in the form of milk carts
and other small delivery vehicles.

With the interest in reduced-
pollution transportation consider-
able effort has been expended in
the attempt to produce an
economic non-polluting road vehicle
for general use — to replace the
oil-driven motor car, bus and train.
Electric cars are not new — Porsche
built one at the end of the last century
— but the cost and weight
disadvantages of currently available
storage batteries have always existed
to dampen the case for electric drives,
except, of course, in cases where
low-pollution levels are a must.

Electric golf buggies, boats, courtesy
cars, bicycles,.to name a few of the
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Fig. 2. Electrical cells
can also be made with
liquid electrolyte but
means are needed to
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electrode if it is to
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vehicles where low cost is not vital, are
now available but the main problem
still holding up serious consideration
of electric transportation with inboard
storage is the cost of the battery, and
its sheer weight.

Each year the margin by which
stored electricity fails to be economic
.in transport is reduced a little further.
Lighter batteries resuited when more
exotic materials — silver-zinc,
mickel-cadmium, for instance, are
used, but the cost has risen sharply to
achieve this. If you can afford ten
times the price of a lead-acid battery
you can gain a very considerable
reduction in weight — but only
military and other vital needs where
cost is not the prime factor can afférd
this solution.

A new generation of storage batteries
is however emerging. These operate at
high temperatures (up to 400°C in
design) but offer about four times as
much storage as lead-acid batteries
whilst retaining thre same weight and
price.

High-temperature arrangements tried
to date include lithium and suiphur
electrodes, sodium and sulphur, and
lithium and chlorine. Of these the
sodium-sulphur Na-S combination
appears to be gaining favour now that
one group has produced large-size cells
that can be made and used
commercially. Before we look into the
technology of these recently

'_,—_:4___ CARBON (+V)

INSULATING SEAL

[ —— ZINC CAN (-V)

work for long.

developed storage cells we need to
understand how an electrical cell
produces electricity.

Electrochemical batteries
come in different forms

The discovery and invention of the
first electrochemical battery was the
result of Alessandro Volita’s work of
1800. Volta was inspired by the
findings of Galvani who had previously
demonstrated that chemistry and
electricity were compatible concepts.
Volta first discovered that two
dissimilar metals touching together
produced a voltage difference across
them. Later he realised the very
significant fact that certain solutions
{he used brine and acidulated water)
placed between the two different
metals greatly increased the potential.
Armed with this new knowledge he
went on to build a battery of cells
(depicted in Fig 1), made from zinc
and copper disks which were separated
with common-salt solution soaked
paper. These were stacked to form a
‘pile’ of disks. This seems simple to us
now, but in Volta's time it had not yet
been fully appreciated that electricity
could be produced by any other means
than by frictional generation .. .the
invention of a battery revolutionised
man'’s thinking.

Voita also built cells {we do call a
single cell a battery but strictly a
battery is a collection of cells} using

Fig 3. Cross section of
the common tubular dry-
cell which uses a paste
electrolyte.

MANGANESE DIOXIDE DEPOLARISER
HELD IN LINEN BAG ABSORBS H2 GAS

ELECTROLYTE OF AMMONIUM
CHLORIDE PASTE
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metal plates (the electrodes) placed in
solution (the electrolyte) in the
manner shown in Fig 2. It was not
until later, however, that the true
significance of the electrolyte was
appreciated: originally it was regarded
merely as a separating fluid.

Cells that produce electricity from
electrochemical action without
charging are denoted primary cells.
They produce electricity as the result
of the chemical reaction taking place
between the electrodes and the
electrolyte. Eventually the reactants
run out and electrical generation
ceases. Certain combinations of
electrodes and electrolyte can be
‘recharged’ by passing electricity
through them, a condition which
recycles the reactants back to their
initial state. In practice there is a limit
to the number of times this recycling
can be achieved with reasonable
efficiency and only certain
electrode-electrolyte combinations will
recycle in a worthwhile manner. Cells
that are made deliberately as
rechargeable units are called storage or
secondary batteries.

To illustrate what happens inside a
typical battery let us look at the
electrochemical behaviour of Volta's
wet cell — zinc and copper electrodes
in dilute sulphuric acid. The
electrolyte in this case is dilute
sulphuric acid and, as is the case with
all electrolytes by definition, it
consists of molecules that are
individually charged because of
additional or removed electrons. Such
charged molecules (and atoms) are
known as ions. Normally the overall
nett charge of the solution is neutral
but when electric current is passed
through the electrolyte, or allowed to
flow in an external circuit, from the
electrodes, the ions move freely in the
solution travelling to whichever
electrode for which they have charge
affinity. In this particular battery, at
the zinc electrode, sulphate ions
combine with zinc from the electrode
to produce zinc sulphate liberating
electrons at the zinc. electrode. This
negative charge, if the external circuit
is completed, flows around to the
copper electrode and back into the
electrolyte to neutralise free hydrogen
ions of the solution forming
non-ionised hydrogen gas. The process
continues in this way until the
hydrogen gas completely clouds the
copper electrode with an insulating
coat of bubbles and electric current
ceases. This effect is known as
"polarisation’” of the cell. It prevents
the simple cell 'from producing
electricity for long, and successful
primary cell designs employ means
whereby
included to absorb the gas as it is
produced. The eléctrochemical process
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also results in the material of one
electrode being plated upon the other
— zinc onto the copper in the Voltaic
cell. Consequently, even though
depolarising a cell enables the reaction
to continue longer, the cell eventually
stops producing electrical energy due
to the lack of material on one
electrode.

The so-called dry-cell that is used
commonly in a flash-light or transistor
radio is similar to the wet cell. The
difference is that the electrolyte is
used in a paste form. A central carbon
rod (see Fig 3), surrounded with a
manganese dioxide depolariser, is
placed into a zing cylinder filled with
ammonium chloride paste. This is a
modified form of a cell originally
devised by Georges Leclanche in the
latter part of the nineteenth century.

Other forms of battery cell exist —
the Daniell cell (which is a Voltaic cell
with added copper sulphate to
depolarise the hydrogen), the Clerk
cell {that uses zinc, mercury sulphate
and mercury}, and the Weston
Standard cell are each historically
important.

Cells incorporating depolarisers are
not usually rechargeable in an efficient
way because the depolarising action
is not reversible. If a secondary
rechargeable cell is desired, the design
consists generally of little else than the
two suitable electrodes immersed in an
electrolyte. The lead-acid storage
battery shown schematically in Fig 4,
uses lead and lead-dioxide plates with
dilute sulphuric acid as the electrolyte.
The negative plate is made of a spongy
form of lead to increase its surface
area; the positive plate is coated with
lead dioxide. When the cell is
discharging, the lead and lead dioxide
plates combine with the sulphuric acid
to form lead sulphate, iiberating water

sulphuric acid from the electrolyte.
Eventually both plates become totally
coated with lead sulphate and energy
production ceases. The process is
reversed in recharging — lead and lead
dioxide reform on the plates and

sulphuric acid is remade in the
electrolyte.
Another commonly used storage

battery is the nickel-iron cell invented
by the Edison company. Its plates are
oxides of nicke! and iron immersed in
potassium hydroxide electrolyte. Its
advantages are lighter weight for a
given energy stored and it is more
robust than the lead-acid battery.
Another feature is that its chemical
cycle can be sealed — no vents are
needed to allow gases to escape. It is,
however, more expensive.

The lead-acid battery is so common
that it is easy to assume that batteries
of all forms would be similar. Nothing

is further from the truth now that the .

high temperature batteries have been
developed. They must operate at high
temperature (300 — 500°C), are sealed
and can have a solid electrolyte with
liquid electrodes — an inside-out
battery by the standards we have
grown to accept over the past century
of battery use.

Enter the high temperature
storage battery

Just what prompts designers to
breakaway from traditional ideas is
always hard to define, but the idea to
try storage batteries running at greater
than ambient temperature probably
arose out of experience with thermally
regenerative calls which began back in
1961 in the U.S. Atomic Energy
Commission, (AEC). It is also known
that improved chemical reaction
occurs at higher temperatures.
Standard Oil, Ford Motor Co., General

to the electrolyte, and removing Motors and Argonne National
-V l +V
| VENT
= HE
— —
- - - CASE OF PLASTIC OR
T VULCANITE _
. T — Fig.4. Schematic of the
L common lead-acid
= - - . storage cell. They are
_ DILUTE SULPHURIC ACID  /Made in flat parallel
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plate and tubular
forms depending on
the application.

- nd LEAD DIOXIDE COATED
ELECTRDDE

LEAD ELECTRODE

LLaboratory were each actively
involved in high-temperature battery
development from 1966 onward.
These, plus a number of other groups
who entered the field later, invested
considerable finance into research for
ways to provide more punch from a
given weight and size of battery with
the view to power-system smoothing
and vehicle transport power
applications.

A number of early design ideas were
reported in. glowing terms but few
have resulted in continued interest
right through to the marketing stage.
Today the only battery now being
considered seriously appears to be the
sodium and sulphur electrode
arrangement — it is the only one
developed, rigorously tested in an
electric vehicle, and about to be
commercially produced at this time.

Most, but not all, high-temperature
cells are electro-chemical arrangements
involving chemical reactions but there
is one approach — that of ESB Inc. in
the U.S., for instance — that makes use
of porous carbon plates to form a very
large capacity capacitor when fused
salts are run between the plates. Each
specially made carbon plate, measuring
about 150 by 300 mm, has an
effective area of 10°m?! This design
runs at around 250°C in order to keep
the electrolyte (really a dielectric
material) fluid in order that mobile
ions are available.

The main contenders for large-scale
battery storage are the traditional
ambient temperature lead-acid units,
nickel-cadmium, silver-zinc and
zinc-air, and the sodium-sulphur,
lithium-sulphur and lithium-chlorine
high temperature designs. Figure 5
shows the theoretical merits of each
type. Although there seemed the
possibility that ‘batteries using
relatively exotic and specially
compounded materials might provide a
greater economic vyield —
lithium-selenium cells with sulphur
and thallium additives in the cathode
plates is one example — the cell that
appears to have made it turns out to
be one that is straightforward and uses
abundant and easily refined elements;
sulphur which is mined in an almost
pure state and sodium that s
extractable from sea water at a mere
30c per kilogram.

The lithium sulphur cell

Originally the greatest emphasis was
on lithium-sulphur battery research.
This was largely because on theoretical
grounds it can pack the greatest
amount of energy on a weight for
weight basis, Estimates of the need for
raw materials to make the batteries
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demonstrated — such as in the Vega
Hatchback test car which used the
Udylite Co. system shown in Fig 9 —
chlorine is particularly nasty to handle
due to its toxicity. Pumps and other
ancitlary equipment are also needed to
circulate the gas through the zinc
plates and this considerably adds to
the cost and spoils the modular
concept that is enjoyed with the
lead-acid battery.

Sodium sulphur wins through
Although the Na-S cell combination
is, in theory at least, less attractive to
chlorine or lithium electrodes, the
practice has now vyielded a cell that
will be cheap to build — the same cost
for a lead-acid cell of the same weight
but with as much as four times the
storage capability. It uses cheap
materials — stainless steel, sulphur,

10 100 1000 fibrous carbon and sodium.
In 1966 Ford Motor Co. reported
Fig.6. Rudimentary lithium-  that a Na-S cell had been produced in
~1)ﬁ>)/<9 sulphur cell desi%,n fot: use in a laboratory glassware form. The
1 o s ELEGTRICAL LEADS ;f?f:a;gﬁeﬁs;nzznizz_ following year the Electricity Council
; 1 reacts with moisture Research Centre, ECRC, situated near
E 7 INSULATING SPACER explosively. (Argonne Lab.). Liverpool in England, began its own
E programme of research leaning
somewhat on what Ford had found.
= rJEb—*— o T e By 1970 their efforts h_ad produced a
= L COLLECTOR CONTAINING prototype research design that could
=1} SULPHUR OR PaS10 be further developed into a large-size
= —11 traction. battery. Two years after this
= = ANODE OF STAINLESS STEEL an electrified Bedford delivery van —
== - =N FELTMETAL CONTAINING LITHIUM see Fig 10 — was used to put the Na-S
=T -'L —\—'_': traction battery through its paces. An
~ authoritative report (made by Argonne
1 AN staff and listed at end) of world effort

required ran to 180000 tonnes of
lithium against a known supply of
24 million, so there would be no
supply problem. It must, however, be
extracted . from rock mineral and
current supply runs at only 3000
tonnes per year.

A typical early Li-S experimental cell

MOLTEN SALT ELECTROLYTE AT 4000C

Plans currently exist to use these cells
in mammoth arrays to act as mains
power back-up supplies.

Chlorine cells

Heading the chart of potential
high-temperature cells given in Fig 5
are those using chiorine gas as the

compiled in late 1972 on super-battery
research credited the ECRC work as
the most advanced Na-S programme
(and perhaps the best of all types?) for
ECRC research workers had produced
and used high-temperature cells in a
practical situation. The ECRC battery
was subsequently reduced.in size in
1973, retaining the same storage
capacity. This vyear (1974) they
combined with the Chloride Group
Ltd. to form a company, Chloride

is shown in Fig 6. Its design uses a positive electrode. This is because Silent Power Ltd., who will ready the
molten salt electrolyte and special * chlorine has a great affinity for first production line for the
electrodes that are designed to hold  electrons. In practice, although manufacture of commercial Na-S cells

the electrode materials when they
become molten at the elevated 400°C

chiorine cells have been made and

by licensed companies in a year or so.

temperature used. CERAMIC POSITIVE

Another design of so-called "super Fig.7. Envisaged production version CLOTH TERMINAL
battery” with these electrodes is of Li-S cells for modular use in power INSULATION
shown in Fig 7. It is how the system Joad-levelling.

J s 2 ECTROLYTE
production version might look. gl

An Argonne National Laboratory
advanced design of cell is shown in Fig
8. It is a sealed cell, a must in practice
— for lithium reacts explosively with
water vapour — in which the lithium
cathode is enclosed in a quite complex

electrolyte. It shows the sophistication LITHIUM SULPHUR

that was found necessary to obtain a ELECTRODES ELECTRODES

workable cell with long life and close NEGATIVE }
to theoretical power storage ability. TERMINAL
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Fig. 10. This modified-Bedford van was run around the streets of London to prove the first
large battery of Na-S high temperature cells.

Chloride Silent Power
design is inside-out

Most batteries use a liquid electrolyte
and solid electrodes. Not so the Na-S
batteries to be marketed by Chloride
Silent Power. Figure 11 shows a
schematic cross-section of the cell. A
stainless-steel case, the current
collector, contains sulphur which is
absorbed in fibrous carbon material. In
the middle of this is a tube of
Beta-alumina ceramic which contains
pure sodium.

The ceramic tube serves to separate
the sodium from the sulphur and
performs as an electrolyte enabling
ions to be transferred between the
electrodes and preventing the
electrode liquids mixing. Aithough the
highest melting point of either of the
electrodes is only 119°C the unit must
be operated at at least 250°C to
ensure that the reactant product
(sodium sulphide) remains molten. If
this is not kept fluid the electrical
action ceases due to onset of
polarisation because of the solids
formed on the electrode surface.

Porous carbon is used to contain the
molten sulphur (sulphur is a good
insulator) and provides better
electrical contact.

Another practical problem to be
considered was that the amount of
sodium needed requires more volume
for a given amount of sulphur so a
reservoir has been engineered to accept
the excess sodium as it is liberated
back from the sulphur on discharge.
Figure 12 shows a typical cell used to
drive the Bedford van. An efficient
seal is vital for sodium is also explosive
when contaminated by moisture.

The open-current voitage is 2.08
volts falling to 1.75 volts with an
average load. The cell shown weighs
330 gm and stores 30 Ah (52.6 Wh).
Discharging at 10 amps it holds up at
1.75 volts for close to 3 hours.

In the first demonstration battery 24
(later up to 48 in the same space) such
individual cells were packaged into a
module, as shown in Fig 13. Forty
modules were then wired together to
proyide a unit delivering 100 V with
50 kW/h capacity in a volume of 1.52
m? (including heaters and insulation).
The all up weight was 800 kg. The unit
thus provided 63 W.h/kg and 33
kW.h/m3.

At the time of our visit to Chloride
Silent Power (August 1974) some
details of a new projected design had
just been released. It will use larger
individual cells that lie horizontally as
shown in Fig 14. It is envisaged that
this unit {for which many of the
details are closely under wraps) will
store the same 50 kW/h but with a
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weight of 250 kg and a volume of
0.25 m3.

Keeping the batteries hot

Maintaining these batteries at the
250°C-400°C needed may seem a
formidable waste of power. In
practice, however, the heating only
consumes 500 W of the 50 kW

O 1 (-]

LIQUID SODIUM (Na)
| (MELTS aT 08°C)

LIQUID SULPHUR ()
(MELTS AT 118°C)

STAINLESS 1
STEEL CASE

ALSO FUNCTIONS s>
AS THE SULPHUR | —p
ELECTRODE CUR-
RENT COLLECTOR

GETA ALUMINA
/ CERAMIC

FUNCTIONS AS!
® AN ELECTROLYTE
ALLOWS SODIUM

IONS YO PASS
THROUGH

@ A SEPARATOR,
KEEPS THE SODIUM
AND SULPHUR APART

SODIUM SULPHUR CELL

LIQUID REACTANTS, SOLID ELECTROLYTE

CURRENT IS CARRIED BY SODIUM IONS (Nao*) WHICH GIVE
UP ELECTRONS (€) TO THE EXTERNAL CIRCUIT, PASS
THROUGH THE SOLID ELECTROLYTE AND REACT WITH
SULPHUR (S)

Fig.11. Cross section schematic of the
inside-out Na-S-cell.

Fig. 12. Actual cell of ECRC Na-S cell
showing the Beta-alumina tube used as a
solid electrolyte.

Fig. 13. Three stages of development increased packing density of the ECRC cells into the
battery module. They must be electrically insulated from each other at an operating

temperature of around 3500C.,

available. Quite thin thermal insulation
is adequate,

Once the unit is hot and operating,
its own losses provide enough heat to
keep the temperature up (and even
provide some external heating if need
be). To get the system going, however,
an auxiliary heater is needed inside the
insulated container. This is used to
heat up the unit from the mains,
usually via the charger provided to
charge the celis. When the celis go cold
the electrical action ceases without
defect. Upon heating the energy again
becomes available. A newly made cell
is a primary cell and, therefore, can
provide the current on demand once
heated — eliminating the need to
precharge it before use.

Although there was some initial
concern that the cells in a module
would not share the heat loss evenly,
tests have since shown that there is no
fear of thermal instability and that the
cells can be packed as close as is electri-
cally convenient. Interconnections are
made using series paths for safety
reasons: cells can fail in the short
circuited condition which could
damage the bank.

Safety

Due to the high temperature and
toxic nature of sodium the designers
have been careful to study the various
mechanical failure mechanisms of a
unit. Although risk does exist — as it
also does with the lead-acid unit — the
Na-S cells appear safer than currently
acceptable lead-acid units. The main
safety risk of a car battery is not
considered to be the material toxicity
but the sheer mass of the battery in
high-g collision conditions.

The future

The projected design of this battery
reaches the 200 W.h/kg estimate
needed for economic power-system
purposes so we might well see the new
batteries being deployed on power
systems in the not too distant future.
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The case for the electric ‘car is also
made stronger. Once the production
volume rises the cost of a given energy
capacity will fall to less than for lead
acid batteries.

Clearly, high temperature batteries
offer little for small energy needs,
especially where the demand is for
infrequent on-off use, but in transport
and power uses the potential is vast.

Further reading.

“Lithium/suifur batteries for
off-peak energy storage.” M.L. Syle et
al. Argonne National Laboratory,
Argonne, Illinois, 1973 — available
from National Technical Information
Centre, U.S. Department of
Commerce, 5285 Port Roya! Road,
Springfield. Va, 22151,

“*Sodium sulphur batteries for

electric vehicles.” Research Council
Research Centre, Capenhurst, Chester.
CHI 6ES. 1974.

""Battery power for electric vehicles.”
M. Barak “’Electric Vehicles' part 1,
Dec. 1973, part 2, March 1974, o

Fig. 14. Design madel of projected 50 kWh
Na-S module.
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PHILIPS

@i

PHILIPS

How can you afford
areally good speaker system
that has minimal distortion?

Easy...make it yourself!

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

26

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

tweeters through to 12” woofers, as contact ELCOMA.

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

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

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

design systems and construct ‘

enclosures. So what more do you
need except a pair of pliers and E L‘ OMA
a screwdriver?
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DO=-=IT-YOURSELF

XL250 BURGLAR/INTRUDER/FIRE ALARM

o Complete kit ready to install

o Additional sensors, alarm accessories may be added any time to
meet future needs

o Fully automatic operation, simple to operate

o Protects the family against burglars, intruders and fires (with
optional sensors)

e Do-it-Yourself Installers Handbook inciuded

The XL250 SECURITY SYSTEM offers the kind of professional
protection you have been looking for at realistic prices. The “heart’
of the system is the XL250 control module which uses custom
designed CMOS technology to achieve the high reliability and low
current drain essential for security systems. The XL250 can accept
any sensor {open or closed circuit) and triggers instantly. A special
feature is the programmable delay unit which can be added to the
designated exit door to provide automatic exit/entry so the
alarm can be set from within the house. The output of the alarm is
an ear piercing electronic siren which automatically resets after
about 10 minutes.

THE XL250 SYSTEM INCLUDES control console disguised as a
loudspeaker box fitted with a key operated- master switch with 2
keys, SW horn loudspeaker (indoor/outdoor type), magnetic
door/window switches, emergency push button, 100’ hookup wire
and security handbook. Operates on a standard 12 volt lantern
battery.

12 months manuofacturer’s warranty: $66.00 incl. post and
packaging.

ALARM ACCESSORIES

0SD-10 Magnetic switch (for doors/windows) $ 1.80
o SD-20 Emergency tamper push button $ 1.50
0 SD-40 Uitra Thin Pressure mat 55 cm x 85 cm

{for under carpets, rugs, etc}. $11.25
e SD-50 Foil Tape/Terminal kit (for protecting

plate glass) $ 4.25
e Hw-30 Fire Detector {ceiling mounted) $ 8.75
e AS-60 5 Watt reflex horn loudspeaker (for

external siren etc.) $11.25
o CA-20 Flashing Red Light Module {very

effective with car alarm system) $ 8.75
e XL250 Home alarm module only (complete with

instructions) $18.75

PHONE ENQUIRIES: (02) 412-1328
OFFICE HOURS: 9-5 Mon-Fri, 9-12 Sat.

AND SAVE/

RB200 CAR BURGLAR ALARM

o Complete kit ready to install

e Operates on patented “current sensor’’
unreliable vibrator type)
e Only 3 wires to connect, no special switches required.
The CARGARD RB200 is the latest development of the popular
100HR system:. The RB200 module includes the same patented
current sensing circuit which senses any disturbance in the vehicle’s
electrical system and eliminates the need to fit special switches to
doors etc. An automatic exit/entry delay is built in which eliminates
the need for fitting an external key switch in the car’s bodywork.
The output of the alarm is a pulsating horn blast (1 second on/1
second off) which automatically resets after 3 minutes. An optional
RED LIGHT module (CA-20) is available and when mounted on the
vehicle's dashboard becomes a powerful burglar deterrent.
The RB200 SYSTEM INCLUDES RB200 alarm module, highly
efficient electrical horn, on/off switch, wiring connectors, mounting
hardware, 2 CARGARD warning decals and full step-by-step
installation. instructions.

principle (not the

12 months manufacturer's warranty: $37.50 incl. post and
packaging.

r--------

1ST FLOOR
APPLIED! 2 5pRinG STREET,
TECHNDLDGY ,(\:‘HsAv'vrs%cg?D
l PTY.LTD.] pigohe: 412-1328 I
PLEASE PRINT CLEARLY
NAME' . (£ st 1acarSsnnkaoddnnsrd M i nll tot waantd s ooleh s

ABRBRESS pads. £ =15 B B ax ol nle] 58 ) b Gn -1 B o - 1) w58 S, A0
.................................... Post Code .. ........
I PLEASE SEND ME: XL250 HOME ALARM FOR $66.00 8 I

RB200 CAR ALARM FOR $37.50
ACCESSORIEST anit crilim v 7w 0 5w ABis bt A S5 Faeiped s An s

I Enclosed is my cheque, postal note, money order for $..... [l |
understand that the goods are covered by a 12 months warranty and
money back guarantee applies if | am not completely satisfied
wnhm 14 days of purchase,
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AUTEL SYSTEMS PTY LID

NORTH SHORE SUPER SOUND CENTRE

T e
- AUTEL SYSTEMS PTY. LTD.
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AUSTRALIA’S LARGEST MAIL ORDER SECTION

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

Want a lead to suit your set to match that accessory? Want any type of plug? Also,
complete stocks of spare parts for National, Nivico, Teac, Jorgen, ESS, Marantz, and

many others. Largest range of equivalent parts to suit those hard-to-get spare parts for
rare models.

AUTEL SYSTEMS PTYLID [

639 Pacific Highway, Chatswood Phone 412 4377 __PACIFIC  HiGHwAY
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AUTEL SYSTEMS PTY LID

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

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

) E‘ = il ﬂ }l v P:i ?zwli‘i »

REASONS FOR BUYING FROM AUTEL

e top quality equipment at competitive prices o free delivery and connections in Sydney
metropolitan area ® Full instaliation for complete systems — ask for our quotation @ under
guarantee service and full workshop facilities @ credit sale and terms arranged e We are audio
experts, so trust us @ We have expanded to give better service, to give you a better purchase. @




THE LM380ON
INTEGRATED
CIRCUIT

How to use the most versatile audio IC yet made. J. Brian Dance

explains.

MANY audio power-amplifier
integrated circuits are now available
and each has its own particular
characteristics. Of these, the type most
suitable for use by a beginner is the
LM380N (unless a high power level is
required). Very few additional
components are required and internal
protective circuits are included which
will usually prevent damage if the IC is
mis-used.

Internal Protection

The LM38ON contains a circuit
which protects it from damage if the
output leads are accidentally shorted
together. In unprotected devices, this
would result in a very high output
current and permanent internal
damage, but protection circuitry in the
LM38ON limits output current to
about 1.3 A. This is a most valuable
feature, since one can easily short the
output when experimenting with the
device.

Other internal circuits prevent the
device from being damaged by
excessive thermal dissipation. As the
silicon “chip containing the circuit
heats up to about 1500C, the output
currerit is automatically shut off and
internal dissipation reduced. As soon

5.0W output :
Short circuit protection

* Thermal overload protection

| * Low quiescent power drain

| © High input impedance

| * Lowdistortion

| ¢ 048 humrejection

| * Selfcentreing bias

~ * Ideal for the beginner or the
| professional. < .

as the device cools, it operates
normally again. This protection
enables one to employ a smaller heat
sink than would otherwise be needed.
(in most applications no heat sink at
all need be used).

About the only ways in which one is
likely to damage an LM380ON (other
than using a-hacksaw!) are by applying
a supply voltage exceeding the
maximum permissible value of 22 V or
by applying a supply voltage of
reversed polarity. Further advice about
these points will be given later in this
article.

Encapsulation and connections
Connections of the LM380N are
shown in Fig. 1. The device is
encapsulated in a standard 14 pin
dual-inline plastic package. One can
solder directly to the pins of the
device, but if used experimentally, it i
much more convenient to use a 14 pin
socket.

Basi¢ Circuit

The basic circuit for using the
LM380ON is shown in Fig.2. Its
simplicity is most striking.

The input signal can be fed to the
non-inverting input at pin 2. If the
mean potential of the input signal is
equal to the ground potential, no
capacitor in series with the input is

required. Otherwise a 0.1 uF capacitor
should be placed between the source
of the input signal and pin 2.

The potential at pin 8 has an average
value of about half of that of the
positive supply line. A series capacitor,
C1, must therefore be employed to
prevent a steady current from flowing
from pin 8 through the loudspeaker
coil. Capacitor C1 must be adequate to
pass. the lowest bass frequencies one
requires to the loudspeaker. If a
smaller value than that shown is used,
the bass response will suffer if a
reasonably good quality loudspeaker
is connected. On the other hand,
however, a somewhat smaller capacitor
may be used for C1 if a small, cheap
loudspeaker is used, since the latter
will not be able to reproduce low bass
frequencies in any case.

It is advisable to include capacitor C3
if the leads between the LM38ON and
the power supply capacitor are more
than 50 or 60 mm in length. This
capacitor should be soldered directly
between pin 14 and the grounded pins
for optimum stability.

The components R1 and C2 may be
included to prevent a low amplitude
oscillation (6 MHz — 10 MHz) which
can occur during the negative swing
into a high current load. However, R1
and C2 are unnecessary in many
applications.

The comments about the
components shown dotted in Fig.2
apply to all circuits discussed in this
article.

Power Supply

The LM380ON will be destroyed
almost instaritaneously if the power
supply is accidentally connected with
a reversed polarity. Readers
experimenting with the circuits
discussed in this article may therefore
wish to connect a small diode (such as
the IN4001) in the positive line. This
diode (D1) allows current to flow to
the LM380ON only in the desired direc-
tion. It is essential that it is connected
It is essential that it is connected the

TOP VIEW
BY-PASS CAPACITOR 1 L_J 14[J POSITIVE SUPPLY
NON-INVERTING INPUT ]2 130 NO CONNECTION
g3 120
NEGATIVE SUPPLY < 4 11H ¢ NEGATIVE SUPPLY
0s 10p
INVERTING INPUT []6 9 NO CONNECTION
NEGATIVE SUPPLY(Q7 8P ouTPUT

SL60745 (LM380N )

Fig. 1. LM380N connections.
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correct way around. [t may be
removed when experiments have been
completed — if there is no longer any
possibility of the power supply leads
being incorrectly connected.

It is wise to use a power supply
voltage not exceeding 18 V for the
LM380ON variations, etc. below the
absolute maximum permissible value
of 22 V.

Qutput Power

All LM38ON devices can feed up to
at least 2.5 W of audio power into an 8
ohm loudspeaker when operated from
an 18 V supply at a total harmonic
distortion of about 3%. At 2 W
output, the total harmonic distortion
is about 0.2% when using an 18 V
supply. This value of 0.2% is typical of
most operating conditions.

The device will function
satisfactorily at lower supply voltages,
but the maximum output power is
considerably reduced. Reasonable
volume can be obtained when an 8 V
power supply is employed with a 4
ohm loudspeaker in a portable radio
receiver.

The graphs shown in Fig.3 provide
more detaited information about the
variation of the maximum output
power with the supply voltage, V..

The 3% distortion line corresponds
approximately to the onset of
waveform clipping.

It can be seen that more power can
be obtained with an 8 ohm
loudspeaker than with either a 16 ohm
or 4 ohm component. However, at low
supply voltages, a 4 ohm loudspéaker
may give the best resuits.

Heat Sinks

Most readers will find it unnecessary
to use a heat sink with the LM38ON
unless they use a loudspeaker of less
than 8 ohms impedance or require
maximum power output. If a heat sink
is not used In applications where one is
really needed, the worst that can
happen is that the internal protective
circuitry will temporarily shut down
the device. .

The LM380ON .device can itself
dissipate up to 1.25 W when operated
without any heat sink provided the
ambient temperature does not exceed
250C. At higher temperatures, this
value should be de-rated, as shown in
Fig.4. Note that this is the power
dissipated in the device itself, not the
output power - delivered to the
loudspeaker.

As shown in Fig.3(a), if a 16 ohm
loudspeaker is used, the power
dissipated in the LM380ON will not
exceed about 1.25 W unless the power
supply voltage exceeds about 20 V.
Thus no heat sink is needed with a
loudspeaker of this impedance.

Similarly, the 1.25 W level will not
be exceeded with an 8 ohm
loudspeaker unless the power supply
voltage exceeds 14 V or so. In practice
one can use a power supply of 16 V or
so with an 8 ohm loudspeaker without
any heat sink, since the maximum

V+

\ c11
500uF
% D 16V
+ 1~
LM38ON 8 Il
13
R1
2.7 -
LOUDSPEAKER
c2
T 0.14F
£ ov

r

Fig.2. LM38ON basic amplifier circuit.
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dissipation will occur only for a very
short time (unless one likes listening to
sine waves!). A heat sink is desirable
with power supply voltages of 18 V or
more with such a loudspeaker.

For 4 ohm loudspeakers heat-sinking
is necessary. The level of 1.25 W can
be reached even with a 10 V supply. A
heat sink should therefore be used if
the supply voltage exceeds about 11
\Y

If a heat sink /s to be used, the centre
pins 3,4,5 and 10,11 and 12 on each
side of the device should be soldered
to a few square inches of copper foil.
This copper foil can be fixed to the
circuit board.

3.0 -
z 2% 3% DIST
= % 01 5
< LEVEL A
20 ——
:  |w 2
2
5 >
2 200 D
a 10 hg >IP 10% OIST.
= 6V T - LEVEL
> s
a
0 ]
D 051.0 1520 2.5 3.0 35404550
OUTPUT POWER (WATTS)
35
_ 30
o
E N
g 25 *
£ Vs L~ p Y
Z 20 /] 2R
e & 22., —
= 20V] L INU A
5 18V s T
2 7 e \
S g AV ™\ 3% 0IST
= VP 1 LEVEL
> {l10%
TR 0IST.
g LEVEL ¢
¢ 0510 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0
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o 3% 0IST.
LEVEL
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- !
z : oy
g a5 =1
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e 20 / i ey A
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5 15wy = ol'tsr%ra
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w 10 v w
s >
@ o5 S
0

0 05 18 1.5 20 25 3.0 35 40
DUTPUT POWER (WATTS)

Fig.3. Device dissipation and output power
at various supply voltages for {a) 16 ohm,
{b) 8 ohm and (c) 4 ohm loads.
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THE LM380N INTEGRATED CIRCUIT

Tc MEASUREO
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Fig.4. Maximum device dissipation at various
ambient temperatures, with and without heat
sinking.

As shown in Fig. 4, if the centre pins
are connected to 200-300 sq mm of
copper foil, the internal dissipation
can be as high as 2.5 W at ambient
temperatures of up to 250C. With a
very large area of copper foil (an
‘infinite’ heat sink), the device
dissipation can be up to 5 W.

Input Circuit

The input signal is normally fed to
the non-inverting input at pin 2 of the
device. In this case the inverting input
can be left unconnected. .

Alternatively, the input signal can be
fed to the inverting input at pin 6. In
this case a capacitor or resistor should

be connected between the
non-inverting input and the negative
(earth) line to prevent possible

instability. Such instability can arise
through stray coupling from the
output to the non-inverting input. If
the input signal is obtained from a
high impedance source, a small
capacitor (a few hundred pF) between
pin 2 and ground is preferable. A
resistor approximately equal to the
signal source impedance should be
connected between pin 2 and ground
for signal sources of moderate
impedance, whilst pin 2 may be
connected directly to ground when the
signal source feeding pin 6 has a low
impedance. The input impedance is
150 k.

V+
ca
I 0.1uF
L c1
INPUT 6 = S00uF
o 1 4\ 16V
g~
LM38ON 3 ' EIL
1 3/
o . 2
R2
270 R .
M [ L/S
c2 R1 1%
22pF 15k
1% c3
] T 0.1uF
l /
: _]_ ¢ C ov
Fig. 5. Increased gain can be obtained by
using this circuit.
v+
[
Fig. 6. Simple record player amplifier. | o
I 0.1uF
= c1
500uF
14 16V
LM380ON 8 b—iﬂ.
L[]
c2 l/ R2
R1 0.05uF g 2710 80
75k RV1 L/s
25k
LIN
RV2 — C3
INPUT 10k 0.1uF
LINEAR T
O— & 4 & ov
VOLUME TONE _L
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Hum

The effect of hum and noise on the
power supply line can be reduced by
connecting a capacitor from pin 1 to
ground, For example, a capacitor of
about 5 uF will provide about 40 dB
hum rejection, whilst a smaller
capacitor will provide a smaller {but
very useful) amount of hum rejection.
No connection is normally made to
pin 1 when a battery power supply is
used.

Gain

The voltage gain of the LM38ON is
fixed at 50 (or 34 dB) by the values of
the feedback resistors in the device.
Thus an input of 80 mV rms will
produce an output of 2 W in an 8 ohm
load.

The incorporation of the feedback
resistors in the integrated Ccircuit
reduces the number of external
components required, but limits the
versatility of the device, since the gain
cannot easily be altered. One way of
obtaining a higher gain from the
LM3BON involves the use of the type
of circuit shown in Fig.5. This has a
voltage gain of 200 (46 dB) with the
values shown.

In this circuit, positive feedback is
taken from the output through R3 to
the non-inverting input at pin 2. The
capacitor C2 produces a high
frequency roll-off. The maximum gain
obtainable using this type of circuit is
about 300, since any attempt to
obtain a higher gain will result in
oscillation.

Record Player Amplifiers

A simple record player amplifier is
shown in Fig.6. This is essentially
similar to the basic circuit of Fig.2,
but a volume control has been added
in the input circuit together with a
‘tone control’ which reduces the high
frequency response.

The circuit of Fig.7 shows a
‘common mode’ volume and tone
control circuit. The advantage of this
type of circuit is that the input
impedance is much higher than that of
the circuit of Fig.6. The whole of the
input signal is fed to the non-inverting
input at pin 2 and as the value of RV2
is reduced, more of the input signal
appears at the inverting input at pin 6
to partially cancel the signal at pin 2.

In the circuit of Fig.7, the tone
control consisting of RV1 and C1 can
be omitted, if desired. The smaller the
value of RV1 the greater the amount
of the high frequency signal which
passes through C1 to the inverting
input to reduce the high frequency
response. The effect of this tone
control is shown in Fig.8.
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RV2
25M

RV1
2.5M

c1
.003uF

+18V

Fig. 7. High input impedance circuit with “common mode’’ volume and tone control.

The circuit shown in Fig.9 has the
standard RIAA  record player
equalization characteristic. This s
produced by the feedback loop.

High Input Impedance Circuit

An amplifier with a high input
impedance can be constructed by
placing a field effect transistor (FET)
in the input circuit of the LM38ON.
For example, the circuit of Fig.10 has
an input impeJance of about 22
megohm at audio frequencies, falling
to about 3.9 megohm at 20 kHz. The
gain is typically 50.

Bridge Amplifier

Two LM38ON amplifiers may be
connected in a bridge circuit of the
type shown in Fig.11 when more
power is required. In this circuit one
can obtain twice the voltage swing
across the load which a single
LM380ON would provide, since the
output voltage of the one amplifier
increases  as that of the other
decreases. One might therefore expect
to obtain an increase in output power
of about four times that of a single
LM38ON driven from the same
supply. In practice, however, the
power dissipation in the devices may
limit the output power obtainable.
The curves of Fig.12 for an 8 ohm
load show the dissipation in each
LM38ON at various levels of output
power and supply voltage. More power
can be obtained with a 16 ohm load
with the bridge circuit, a little over 6
W being obtainable with an 18 V
supply at a dissipation of 2.1 W in
each LM38ON.

Economical Dual Supply

A very different type of application
is shown in Fig.13. A dual voltage
supply balanced with respect to
ground is obtained from a single
supply using this circuit. If the input
voltage is 20 V, the outputs will be
+ 10 V and a change in one of the
output current of 100 mA will cause
only a 2% change in that output
voltage.

Potentiometer RV1 enables the two
outputs to be accurately balanced with
respect to ground. It is shown dotted,
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40 3/4 TONE CONTROL
35
- = I 12 TONE CONTROL
5 e I il
L/s 20 | 1/4 TONE
~"‘k CONTROL
15 1
= g 'FULL TONE
5 ] ONTROL
u 1
1Hz 10Hz 100Hz tkHz 10kHz 100 kMz
FREQUENCY
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THE LM380N INTEGRATED CIRCUIT
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Fig.12. Output power and dissipation of
circuit shown in Fig. 11

since it can be omitted if accurately
balanced supplies are not required.

if a short circuit occurs, the
LM380ON  output current = auto-
matically limits at about 1.3 A
until thermal shut down occurs when
the chip becomes hot or until the
short circuit is - removed. This
obviously applies only when the short
circuit is from either output to earth.
One advantage of this circuit is that
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Fig. 13. Balanced output
power supply

little current is taken from the input
when the output current is small.

Simple Intercom

A simple intercom system using only
one LM38ON is shown in Fig.14. The
transducers are used as a microphone
or as a small loudspeaker, depending on
which station is the ‘listener’ and
which is the ‘talker’.

The transformer ratio of 25:1
multiplied by the voltage gain of the
LM38ON produces a loop gain of
1250. A common mode volume
control is employed. A series resistor

at the remote station cari reduce the
volume there.

The switch S1a is normally ganged to
that of S1b and is ‘biased’ so that it
automatically _springs back to the
‘listen’ position at the master station.
Any speech signals at the remote
transducer are then heard at the
master unit. The operator at the
master unit holds the switch S1 in the
‘talk’ position if he wishes to speak
with the person at the remote unit.

A constructional projects based

around the LM380 IC is published
elsewhere in this issue. ®

)
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Fig. 14. Simple intercom circuit.

MASTER UNIT

REMOTE
—» TRANSDUCER

AC125 ....... 40c D13T1 ....... [
AC126 .40(: 8828/35 $1.20
AC127/128PI‘ $1 00 0C44/45/74/81 40c
....... 50c OCl1l71 .......50c
A0161/162Pr $2 00 OCP71 ..... $1.00
BC1l07/9...... TO6 o i Oc
B 1 ...... 2N2926 G 40c
BDl39/140Pr $1 50 2N3053 ...... 60c
....... N3054 ......70c
BF177 ....... 80c 2N3055 ...... 80c
BRY39 ..... $1.00 2N3638 ...... 30c

RED HOT SPECIALS!

HURRY WHILE STOCKS LAST!

2N3638A ..... 35¢

2N5459 ... ... 80c BZYSZBEE:E;%S

2N5485 ...... 80c 4o33v...... 25¢

o] 1.5 watt. .. ... 30c

BA100

BA102 . 40c SILICON BRIDGES
5 )i s ...30c 1A100v ...... 70c¢

0OA90/91 15¢c 2A 400v .... $1.30

0A202 20c 6A 400v . ... $3.00

IN404; 15¢c

IN4007 25¢ Post 20c No C.0.D.

T&MELECTRONICS BOX 57, HABERFIELD, N.S.W. 2045.
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THESE ARE THE FOUR
ESS AMT SPEAKER MODELS
AVAILABLE IN AUSTRALIA

The classic amt-1 at $698 a pair.
The powerful amt-3 ‘Rock Monitor’
multiple bass array at $997 a pair.

The new amt-1 ‘Tower’ |
transmission line system at $898 a pair.
The new amt-5 ‘Reference Bookshelf’
system at $396 a pair.

(recommended prices at Nov. °74)

All these ESS loud-
speaker systems incor-
porate a Heil air motion
transformer — the
revolutionary unit which
applies the principle of
“squeezing” air to create sound, and which brought to
high-fidelity reproduction a transparency and dynamic
transient impact beyond the capabilities of conventional
mass-limited “pushing” drivers.

In the amt-5 —the least expensive and the physically
smallest of the ESS systems—an exciting, newly-developed
version of Dr. Heil's original unit is used — the ESS Heil
“power-ring” amt tweeter. This unit operates with the
same unique high-velocity ‘““squeezing” principle of the
larger Heil air motion transformer, to achieve dramatic
equivalent benefits. It is teamed with a powerful 12 air
suspension woofer for deep, high-impact bass and a
defined, uncoloured midrange.

The new-to-Australia amt-1 “Tower” is a 6 foot
quarter wave length transmission line system. It is a high
performance, luxury version of the amt-1 —the spcaker
that introduced the Heil air motion transformer to the
audio industry. Deep, full-bodied bass descending to 30Hz
pedal tones is superbly matched to the open, detailed
midrange and clear, pure highs that only the Heil amt can
achieve.

36

As different to each other,

in appearance and price,

as the four ESS systems are,
they all share a commanding
advantage over conventional
speakers . . . the revolu-
tionary sonic benefits inherent in the unique design
principles of the Heil air motion transformers.

The benefits of clean, uncoloured frequency response.
Superb stereo imaging and dispersion. Flawless and
sensitive definition. And a square wave rise time of 15
microseconds for impeccable attack —incredible crispness
and “bite”. .

Far more space than an advertisement allows is
needed to describe the technical differences and the
resulting audible benefits of the ESS Heil air motion
transformer systems. We will be happy to send you full
details if you will take a moment to complete and return
the adjacent coupon.

Made in U.S.A.

ESS, Inc., C/- Megasound Pty. Ltd., 220 West Street, Crows Nest,
Sydney. 2065. Phone: 922-3423.

Heil Air Motion Transformer is the registered trademark for ESS
loudspeaker systems incorporating design principles invented by

Dr. Oskar Heil and licensed exclusively to ESS Inc.
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ILLINAND POST THIS PAGE

For technical details, review reprints,
and sales literature on the revolutionary
Heil Air Motion Transformer ESS speaker systems,
fill in and post this page to ...

ESS, Inc., C/- Megasound Pty. Ltd., 220 West Street, Crows Nest. Sydney. 2065. Phone: 922-3423,
(Full mailing to completed coupons only)

INAME et ek 8RR
ADDRESS ... ..o a1 R e R 8
....................................................................................................................................................................................... POSTCODE ...
I would like full technical information on all the ESS loudspeaker systems. [].
The model most likely to fit my price budget would be:
g
<
S (] the amt-1 [ the amt-3 (] the amt-Tower (] the amt-5
at $698 pr. at $997 pr. at $898 pr. at $396 pr.
I already own a high-fidelity sound system. YES [[] NO []
My preferred hi-fi QBT IS (MAME ) .. ...ttt oo s et e s e e

(This is for our information only & your name will not be passed on to any dealer you might specify.)

My present speakers are..

My present power amplifier 15 ... ... e e Model NO. e

I intend to retain [] upgrade [] my existing amplifier.

MY PIeSent CATTIAZE 0S......cocooevo e et sss s e s i s e s s

My listening room dimensions are approximately.. ... e veeee et e e s e e

I judge my listening room to be [] bright [] average [] dead.

ADDITIONAL COMMENTS/QUERIES.............. .o e e e e

]
Heil AMT loudspeakers
Sound as clear as ight
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SIMPLE STEREO

AMPLI

FIER

Ideal beginner’s amplifier suits simple record players.

N 19 RIGHT CHANNEL
’ OUTPUT
-193
SPEAKER
P 115 common.
[ 80
SPEAKER
N LEFT CHANNEL
4 r 12 OUTPUT
+sv L
>4

D1-04

AO—— ot 8
]
]
280V !
INPUT h
1
'
N O———— " 9
o
sw1 n

240v-126 V

EM401

%4,5,10,11,12 COMMON

PROJECT
429

THIS SIMPLE stereo amplifier uses
two LM380 IC's (or the SL60745's
of our special offer), and a
minimum of external components, it
can easily be assembled in only one
or two evenings. It is designed to
match the crysta/ cartridges found
on most simple record players and
gives surprisingly good results.

CONSTRUCTION

Check the orientation of the ICs
on the PC board with the aid of the
component overlay and solder them
in position first of all. Next cut
four heatsinks from shim copper or
tinplate as illustrated in Fig. 3 (a
rolled out tin can will do to make
these).

Tin the tabs of the heatsinks and
solder one to the centre three pins
on either side of each IC.

Next mount the four diodes and
the electrolytic capacitors, again
checking orientation, as these devices
are polarity conscious. Use shielded
leads for the connections to the
pickup cartridge and twisted pairs to
the potentiometers.

Mounting position is not critical —
a general rule of thumb is to keep
input circuitry away from strong ac
fields such as found close to power

€ e transformers and motors. Keep all
ALR 6474 Fig. 1. Circuit diagram of the simple. leads reasonably short and away
= stereo amplifier. from moving parts likely to foul
them. Additionally keep the power
transformer well away from the
Fig. 2. Component pickup arm and its signal leads.
TO TRANSFORMER overlay. If you mount the volume and tone
SECONDARY controls as we have, on a wood base
board, solder an earth wire to the
= p= cases of the pots. This will stop the
amplifier buzzing every time vyou
adjust the controls.
For a description of circuit
+ . .
operation, refer to article on the
- l‘-——-f%’“;‘f,?ﬁuas, LM380N elsewhere in this issue.
O ——
5 e 7 —la- § —fa— 7 —o
+ RV1B/RV28B .
E@ @ p65 INPUT 4
RV28B/C2
o —41% pol—
SPEAKERS COMMON
._To. "5_(|NPUT)
RV1A/RV2A - ALL DIM IN mm. 20
+ —Z——INPUT
@ 1% RV2A/C1 Fig. 3. Dimensions for the IC
+ heatsinks. One is soldered to
each side of the IC — to pins
3,4,5and 10, 11, 12




SPECIFICATIONS ETI 429

200 mV
150 k

Input Sensitivity

Input Impedance
Output power
Distortion

Bandwidth
Loudspeaker impedance

0.2%
- 100 kHz (tone ¢

2.5 W RMS / channel

8 ohm or 15 ohm

ontrol flat)

R1,R2 Resistor
C1,C2 Capacitor
C3,C4 ey 10
C5,C6
c7,c8
c9
l_j———‘ D1,2,3,4 Diode EM
Cc1 RV1 Potentiometer
| RV2 £
T1
T
Cc2 3
VOLUME TONE LS
RV2 RV1

Three core mains flex and plug, speakers
(8-15 ohm), hookup wire, knobs, 3

Fig. 4. Wiring to the volume and tone mains terminal strip.

potentiometers.

ETI 429

PARTS LIST ETI 429

2.780 W, 10%
0.0033lF, green cap
UF, 25V
electrolytic
0.14IF, green cap
4700F, 16V
electrolytic
1000UF
electrolytic

2.5 M LIN Dual
2.5 M LOG Dual

Transformer 240V—12.6V, 0.15A
PF2851, A&R 6474,
DSE2851 or similar

DPST 2A 240V

, 25V

401

way

The completed amplifier fitted below a con-
ventional record player. Transformer (not
shown) is mounted well clear of signal leads.

Fig. 5. Printed circuit board. Full size 97 x 61mm.

8l rEADER OFFER

UPRATED LM 380N IG°S - TWO FOR $3-50

Limited to one thousand IC’s only

Earlier this year we offered a limited quantity of audio IC’s at a
fraction of their normal price.

All sold out within the first three posts!

This month we have another equally attractive offer.

We have obtained a limited quantity of the SL60745 version of the
LM380ON IC.

These devices have been manufacturer-selected to operate on 22
volts (rather than the normal 20) and maximum power output (with
adequate heatsink) is a full six watts!

They are completely interchangeable with the standard LM380ON
in all clrcuits and projects — and have identical specifications except
that they are higher rated.

(Normal LM380’s are readily available from kitset and component
suppliers — in fact we notice that Dick Smith Electronics is offering
them at a special low price in this issue).

To give as many as possible the chance to purchase these
low-priced IC's we are restricting sales to a maximum of four IC's
ger reader. Also to assist our country readers a small quantity wiil
e reserved for late applications.

stamped
coupon.
similar version of the

| .

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1974

Send your cheque or postal order together with a normal sized
‘10 cents) addressed envelope to the address shown on the
f you don’t want to cut up your magazine just draw a
coupon and send that instead.

Please, please allow at least three weeks for delivery — everything

they say about the Post Office is true!

To: SPECIAL IC OFFER ' —l
Electronics Today International l
15-17 Boundary St, Rushcutter’s Bay, NSW 2011.

Name ........... 0000O0OO0O0OOOCAncaaaaaaa e re e '

AdAress ... uiieenennenoaaoanannncaonenesnnnenan l

Please find enclosed my cheque/Postal Order for $3.50/$7.00 for
two/four uprated LM380ON ICs.

Numbers required o a

— e e e
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A Small
Segment of the
Soanar Rang

\

MORROW
ELECTRONICS

The Pop Group Specialists

e® Public Address Systems
o Guitar Amplifiers

® Speaker Enclosures

® Echo Units

® Accessories Built to your
Specifications

® Complete quotes supplied anywhere in Australia

G1 SERIES 1 AMP GLASS
PASSIVATED RECTIFIER

WO SERIES SUB MINIATURE
SILICON BRIDGE RECTFIERS
SB SERIES MINIATURE
SILICON BRIDGE RECTIFIERS
SEL SERIES SELENIUM
BRIDGE RECTIFIERS

EB SERIES SILICON
BRIDGE RECTIFIERS

TV EHT STICK RECTIFIERS

Contact:

62 Myall Avenue, ERINDALE. 5066
Phone (08) 317574

Silicon&Selenium
Diodes,Bridges,Rectifiers.

SOANAR ELECTRONICS PTY. LTD. maintain

rustrak

PRESENTS YOU WITH
[ |

volume stocks of Silicon and Selenium

Rectifiers in a wide range of sizes for all

applications in the Electronic/Electrical

Industry. Top quality is assured as all

products are subjected to rigorous quality |

control and guaranteed for 2 years. They are I

realistically priced and represent best vaiue |

40

for money in Australia today. ) NEW RUSTRAK flexibility in
Of course, Diodes and Rectifiers form only 300’ DUAL charting many
a small segment of the total range of com- WIDTH functions in-
ponents marketed by Soanar. MINIATURE cluding cur;ent,
Over 2000 items available immediately from RECORDERS ;glrt:t%%e’ p?e"s‘:

stock include: —
CAPACITORS — Electrolytic, Ceramic, Poly-
ester, Polystyrene & Tantalum.
POTENTIOMETERS — Rotary Slide & Trim
RESISTORS — High Stability carbon film.
SUPPRESSORS — Automotive capacitive and
resistive types.

ELECTRONIC PARTS & ACCESSORIES —
Bezels, Fuseholders, Jack Plugs & Sockets,
Control Knobs, Neon Indicators. all types of
Plugs, Terminals, Connectors & Switches.

Technical literature available onrequest.

SOANARELECTRONICS PTY.LTD.
A MEMBER OF THE A & R-SOANAR ELECTRONICS GROUP
30-32 Lexton Rd., Sales Offices Phones

Box Hill, Vic. 3128 VIC: 89 0238, NSW: 78 0281,
Australia SA: 516981, QLD: 52 5421,
Telex: 32286 WA: 81 5500.

doublz the data
at your finger-
tips...combine
in ong housing
two standard
Series 200 re-
corders on a
common time
base . . . using
a single chart.
Provide greater

Model shown: 3162/
3144 Gas or Liquid
Pressure and Tem-
perature Recorder.

TECNICO ELECTRONICS

Premier Street, Marrickville, N.S.W. 2204. Tel. 55 0411
2 High Street, Northcote, Vic. 3070. Tel, 489 9322
Adelaide: 267 2246. Perth: 25 5722,

sure, events.

Inkless rectili-
near recording.
Choice of writ-
ing speeds.
Charts, acces-
sible from the
front for easy
notation, oper-
ate tear-off or

reroll. Accuracy
* 2%.

MO8758/1173
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Sleek, sheer soundpower. Cambridge Audio
Integrated Amplifier. No fat, no frills.

Just b% cms deep — but inside a massive

toroidal mains transformer. Rated 35W it exceeds
A6W effortlessly. All virtually distortion-free.

In fact less than 0.05% at 1 Khz at all powers

to Tull power — and crossover distortion

almost non-existent. The sound? Incredible low
frequency response at high levels, Hugely forgiving
for boisterous speakers. Separate outlet uniquely
sensitive for tape volume.

Computer-safe

Overload is impossible. Fail safe protection
computes three ways — pre-amp analog on
gain control; automatic output monitor;
intricate double — fusings.

After this, other amps
look clumsy.... and sound It.

International experts hail Cambridge Audio equipment as a triumph
of intelligent design, and quality without compromise . . . "in the
highest rank”. For instance the matching Transmission Line
Speakers are unique in their use of a long hair lambswool

damped tapered labyrinth. The result is so rich and

natural it has to be experienced to be betieved.

This is truly ultimate sound — by specialists. for enthusiasts.
But the most remarkable thing is the cost: literally about half
what your ear hears. :

Cambridge Audio

For people who listen to music . . . naturally

1 R PN e




.

what’s new in’75?...

Including:

e Pulse
Analyser
o Digital
Voltage DC.
‘Standard

o R.F.

e Dual Trace Oscilloscopes
Generators e Distortion
e Wide Range Oscillators
Multimeters e High
Supply ® Voltage
e Time-Mark Generator A
Milli-voltmeter e RMS Differential
Voltmeter e Digital Counter Timer
® Function Generators e RF Signal
Generators e Impedance (RCL) Bridge
® Transistor Analyser e Nanovolt
Source e Microvolt Meter o XY
Plotter e Programmable Power Supply
e UHF Millivoltmeter e Closed
Circuit T.V. e Video Tape Recorder
® Decade Resistance Boxes.

at very reasonable
weekly rates

If you'll pardon us while we're “’setting up shop’’, we'll be happy
to explain and advise freely the many services we will be offering
early in the New Year. A short-form listing of instruments and
equipment available for sale and hire will be printed soon and a
comprehensive catalogue will be ready about mid '75. So if
you're interested in buying, selling, hiring or leasing electronic
and electrical test equipment, or even if you just want your *“old
gear” serviced or checked, we'd like to hear from you. We invite
you to fill in and post to us the attached coupon together with a
S.A.E. (it saves us a lot of time), we'll be pleased to send you
further information and place you on our mailing list.

..\ FULL RANGE OF HIRE TEST EQUIPMENT _

P — e

WE WANT TO BUY

. . . your used {but not
abused) test equipment for
resale, Antiques not required
—please send full details,

TELEPHONE 7976144

SR

TEST EQUIPMENT SERVICES

a division of Pre-Pak Electronics
688 PARRAMATTA RD, CROYDON 2132

e e e — —— — —— . G S S S — —— — —

/ To: TEST EQUIPMENT SERVICES \
P.0. BOX 43, CROYDON, NSW. 2132. }

Please send further information (SAE enclosed) |

! Name: ... e .. I
l (CLIE58 00a00000000000000000000000000000000000000000 '
I .............................. Postcode:. ... ... .. l
\ Company ......uuiiriiiia Position ., . . ...... /
e e e s s e e o — ———— o — e’

QL D: NORTH
QUEENSLAND:
Phittronics, Cnr. Grendon &
Palmer Sts., 'North Mackay,
4740. Telephone: 78-855.

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

NSW: WOLLONGONG:

Hi-Tec  Electronics, 265
Princes Highway, Corrimal,
2518. Telephone: 84-9034.

WEST AUSTRALIA:
B.P. Electronics, 192-196
Stirling Tce., Albany, 6330.

kTelephone: 41-3427.

BRISBANE:

Delsound Pty Ltd., 103
Cavendish Rd., Coorparoo.
4151, Telephone: 97-2509.

CANBERRA:

The Electronics Shop, Shop
2, Hackett Place, Hackett
2602. Telephone: 47-6179.

MELBOURNE:
Flight Electronics, 1 Derby
Road, Caufield East, 3145.

Telephone 211-4788,
211-4984.

ADELAIDE:

A.E. Cooling Radio/TV, 6
Trimmer Road, Elizabeth
South, 5112, Telephone
255-2249,

z
PRE'PAK electronics & agencies
ALWAYS AT YOUR SERVICE

SYDNEY:

Pre-Pak Electronics
(Head Office)

718 Parramatta Rd.,
Croydon, NSW. 2132.
Phone: 797-6144
OPEN 7 DAYS

Mon thru Sun

NEVCASTLE:

Pre-Pak Electronics
(Newcastle)

Shops 3—6,

West End Arcade

810 Hunter St., West,
Newcastle, NSW.

Phone: 69-2103

(1 block from “The Store”)

PLAYMASTER 144 ')
STEREO CASSETTE

Recording and
. Playback
Pre-Amp
for VORTEX
Cassette Deck . . .
“E.A.” P/M 144

$97 Complete Kit

Build your own Cassette Tape Deck
for less than $90 complete. High
quality recordings are now possible at
a cost approximately 50% cheaper
than comparative commercial models.

The Kit is complete with Metalwork. P.C.
Boards. Cassette Deck, Transformer.
Hardware etc.

Further details and parts price
may be obtained
coupon above.

lists
by mailing the

Complete Kit, as above —
post and packing $3.00.
Pre-Amp Kit only (excl metalwork) -—
$59.00, post and packing $2.00.
Cassette Deck only — $20.00, post
and packing $1.00, Yy

$97.00,




PRE-FAB HI-FI PRODUCTS
...the speaker kit specialists

If you want a job done
properly=do it yourself.
-——w’-‘ i

Incredibly, more ‘than half the money you spend on
a ““big name” Speaker System goes to pay for the
name, the import duty, the sales tax etc. When you
come right down to the nittygritty, the speakers
themselves don’t cost much at all. We have a simple
solution to the problem; Do-It-Yourself. Our speaker
systems are easy to build and cost very little.

We have done all the hard work for you — a little
final assembly ~and finishing, (no special tools
necessary with PRE-FAB KITS) is all that is required.
PRE-FAB Cabinet kits are constructed from finest
grade particle-board, imported and Australian veneers
dnd feature exclusively, recessed terminal mountings,
floor stands etc. to ensure a professional finish.
Available in either teak, walnut, cedar or maple.
PRE-FAB Kits offer a range of finest quality speaker
grille cloths for maximum clarity.

PRE-FAB CABINET KITS

81",
x 16%" x 11",
18" x 12".

each., freight $4.00 each.

OMNIDIRECTIONAL Transmission-Pipe Style Enclosure.
tweeter — complete with metal grille top and all accessories. $30.00 each., freight $4.00.

SPEAKER KITS

0.4 cu. ft. Bookshelf Enclosure (suits 6 speaker) only $11.00 each., freight $2.00. Size 15 x 9" x 8",
1 cu.ft. Enclosure (suits 6" or 8’' speaker systems) only $18.00 each., freight $3.00. Size 21°' x 13" x

1.6 cu. ft. Enclosure (suits 8'*, 10", or 12" Speaker systems) only $25.00 each., freight $4.00. S}ze 24"
2.8 cu. ft. Enclosure (suits 10" or 12" Speaker system) only $30.00 each., freight $5.00. Size 30" x

MAGNAVOX 8-30 SYSTEM 1 cu. ft. only $18.00 each., freight $3.00 each. 1.6 cu. ft. only $25.00

Suits any 8" woofer and wide-dispersign

o SYSTEM 101 — 12W — Bookshelf enclosure — 4 cu.
ft. as above supplied with Magnavox 6WR & 3"
tweeter and all accessories PRICE $25.00 ea. Freight
$3.00 each.

e SYSTEM 202 — 20W — 1 cu. ft. enclosure as above
supplied with 8 bass driver and 1’ dome tweeter
plus all accessories. PRICE $36.00 ea. Freight $4.00
each.

e SYSTEM 303 — 30W 1.6 cu. ft. enclosure as above
supplied with Plessey C12PX and Plessey dome
tweeter plus all accessories $50 ea. Freight $5.00

each.
e SYSTEM 305 — Magnavox 8-30 — 1.6 cu. ft.
bass-reflex enclosure with a crisp sealed — back

midrange and a dome tweeter, plus all accessories.
PRICE $58.00 ea. Freight $5.00 each.

e SYSTEM 501 — 30W — 2.8 cu. ft. system supplied
with 12" inJegrated surround woofer, a crisp sealed
back midrange and dome tweeter, plus all accessories
PRICE $65.00 ea. Freight $6.00 each.

e SYSTEM 525 — 60W R.MS. — 5 VYEAR
WARRANTY. 2.8 cu. ft. enclosure supplied with 12’
heavy-duty driver — Aluminium cast chassis 2"
voice-coil, cloth surround (similar to J.B.L. & Altec
Lansing) fully doped ribbed conehand made &

tested — 5’ cloth surround — doped cone midrange

DIRECT FROM FACTORY

SPEAKER SYSTEM KITS — a selection from our recommended range.

1(sealed enclosure) — 1" synthetic dome high
frequency unit. Response — 24 — 22 000 c.p.s. plus
3-way sophisticated matched X-over network kit.

Rugged enough for the hungriest of amplifiers yet
efficient enough for lower power units to reproduce
an experience approaching the realism of the original
live performance. PRICE $115.00 ea. Freight $6.00
each. EXCLUSIVE TO ‘PRE-FAB’.

e MAGNAVOX 8-30 — 30W — 1 cu. ft. system —
supplied with Model 8-30 Woofer and 2 x 3TC
Tweeters, or 1 x PHILIPS 1 Dome Tweeter, with
alt accessories etc. PRICE $45.00 each. Freight $4.00
each.

® MAGNAVOX 8-30 — 30W — 1.6 cu.
speaker complement as above. PRICE
Freight $5.00 each.

e OMNIDIRECTIONAL SYSTEMS — enclosure kit
above, with PLESSEY C-80 and X-30 — PRICE
$48.00 each. Freight $5.00 ea. MAGNAVOX 8-30
and PHILIPS Dome Tweeter — PRICE $53.00.
Freight $5.00 ea. includes al] accessories.

ft. system —
$50.00. each.

Crossover Kits availabie for
sophisticated design, 12dB/octave,
$6.00 each, 3-Way $9.00 each.

We will be pleased to forward further information on
the above systems.

above systems —
8 Ohms: 2 Way

PRE-FAB HI-FI PRODUCTS, - Phone 747-3034
(new factory) 9 Elizabéth St., Burwo od
Address all mail P.0. Box 43, CROYDON N.S.W. 2132
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“It’s almost impossible not to ﬁnid something!”’

TREASURE HUNTING is a rapidly
growing hobby and a number of metal
detectors are now commercially
available.

What makes this hobby so popular is
that it works! It's not only possible to
find buried objects — it's almost
impossible not to find something!

The unit described in this project is
the simplest circuit that will provide
reliable operation.

Buried metal is located by a change
in an audio tone heard via headphones
— range depends very much upon the
type and size of object- sought but
generally varies ‘from about five

centimetres for small objects to half a.

metre or so for larger ones.

The circuit chosen is fairly
conventional but has been refined in
several ways to provide simple

44

unambiguous operation. The biggest of
these refinements has been enclosing
the search coil within a shield. This
ensures that the detector will respond
only to the object sought and will
ignore troublesome external effects
caused by changes in capacitive
coupling (such as wet soil etc.)

The circuit of the complete device is
shown in Fig. 1. Transistor Q2 is the
reference oscillator and its associated
inductor L2 is a 465 or 470 kHz i.f.
transformer loaded by capacitor C6;
resuftant oscillator requency is
around 100 kHz.

Capacitor Cx is the capacitor
normally fitted within the i.f.
transformer. Manual control VC1
allows a small change in frequency to
be made so that operation can be
immediately adjusted, as necessary, at
any time,

LECTOR

The i.f. transformer chosen for L2 is
that normally used for mixer and i.f.
coupling in transistor radios. Its screen
must be earthed to the negative rail.

CONSTRUCTION

Our unit was constructed within a
small plastic ‘flowerpot’ saucer. These
are readily obtainable from most shops
and hardware stores stocking
gardening supplies.

The unit that we used was 64"
(158.75mm) dia and 1%" (44.45mm)
deep. Inside diameter of the open top
is 6 (152.4mm) and a disc of 1/16*
paxolin is cut to fit. A suitable drawer
handle is then bolted to the bowl
which is used inverted. )

Details of the long handle are shown
in Fig. 2. This is a one metre length of

- plastic pipe — available from plumbing

suppliers. The bottom of the handle is
held in a bracket made from a short

" length of aluminium tubing, part of

which is squeezed flat and bent over.
The unit is constructed within a
plastic ‘flower pot’ saucer or bowl.
An extension lead is necessary for

. the headphones. This can be done by

adding wire to the existing lead but it
is neater to run it inside the tube. A
hole should be drilled about 120 mm
from the bottom of the handle (this is

- to prevent it being fouled by the

bracket) and the extension feeds
through this. A 2.5 mm jack plug
should be fitted.

The 3.5 mm jack socket at the top is
more difficult to fit as it should be
about 100 mm from the top. The wire
should be soldered to the socket
outside the tube and a_knitting needle
jammed ' gently into the switching
section. This can then be fed down the

~ tube and the thread passed through

the hole. It is not easy, but it can be
done!

Note that the aluminium bracket
affects the search coil and if the Coin
Collector is converted to the hand held
version (or vice versa) realignment is
necessary.

The locator is built as a working unit
on the paxolin disc. The cover or
casing, with handle, is afterwards
attached with two bolts. The on-off
switch and headphone jack are on
short flexible flying leads and they can
be permanently mounted on the cover,
To change the battery it is necessary
to remove the control knob and two
nuts, but the battery has a long
working life in this circuit and should
only have to be renewed occasionally.
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Fig. 1 The complete circuit of the ETI Coin Collector. L1 is the screened search coil and L2 the
modified i.f. transformer acting as the reference oscillator.

PROJECT 531

CIRCUIT BOARD

This is cut as in Fig. 3, and the
placement of components can then be
as shown. The pofarity of D1, D2 and
C11 must be as marked.

First locate the circuit board
correctly on the paxolin disc and drill
holes “A’” completely through both.
Run countersunk bolts up through the
paxolin, locking them with nuts. Put
an extra nut on each bolt, so that the
circuit board will be raised about 25

BICYCLE
HANDLEBAR
GRIP

3.5mm JACK ~
SOCKET

3tt LENGTH OF
3/4 DlA. PLASTIC
OVERFLOW PIPE

RUNS INSIDE
HANDLE

3/, O/DIA.
TUBE

Fig. 2. Details of long handle and bracket
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‘The main assembly without the case. The wires to the switch and earphone socket
should be left reasonably long.
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COIN COLLECTOR

Some parts of this project are stitl
sold in ‘inch’ not metric sizes.
Dimension’s are shown here
accordingly.

° Fig. 3. Component layout —
shown here mounted on

0 matrix board (124.5 mm x

o 71 mm). Dotted lines show

BATTERY +

mm from the paxolin (to clear the
components in Fig. 3). When wiring is
completed the board is fixed in this
position by three further nuts.

Drill two holes for the %" bolts "B”
which secure the cover. Each of these
bolts has two nuts, plus a further nut
each to hold the cover when it is on.

IC1 is located as shown, with a
clearance hole in the cover to match.
TC1 is mounted with bolts and spacers
or extra nuts, with a hole so that its
adjusting screw can be reached from
the upper side of the board. A hole
allows the core of L2 to be adjusted
from this side also.

N

~———— _ PHONE JACK .

in Fig. 3 provided connections are
correct.

SEARCH coIL

This consists of 50 turns,
centre-tapped of 26 swg enamelled
wire, with a mean diameter of 133
mm. An object about 125 mm in
diameter is most suitable as a
temporary former for winding. A
tapering object (such as a plant-pot)
may be used by measuring it and
marking the winding position.

Wind 25 turns in a compact pile, and
secure with adhesive tape. Form a
short loop for the centre-tap, and wind

Wiring need not run exactly as shown a further 25 turns in the same
PARTS LIST
R1 Resistor 390k 5% Ww
R2 " 2.7 k ' ”
R3 ” 3 o k ” ”
R4 " iM v "
RS v 3.3 k ”
RG ” 1 M 122 ”
Cl Capacitor 0.047 Mylar etc
c2 ’ 2700 pF 5%, Polystyrene or Siiver Mica
Cc3 e 22 pF Polystyrene or ceramic
Cc4 " 0.047, Myiar etc
C5 " 330.p Plystyrene
C6 ’r 5000 pF 5%, Polystyrene or Silver Mica
' Cc7 " 470 pF  Polystyrene
c8 I 22 pF Polystyrene or ceramic
c9 I 2200 pF Polystyrene
Ci10 " 0.047UF Myiar etc
Cl1 ' SOuF 10V min. Electrolytic
TC1 " 500 pF  Compression Trimmer
vCl " 200-300 pF solid dielectric variable capacitor
Ql BC107
Q2 BC107
Q3 BC108
BC108
D1 OAB81 or OA91 .
D2 OA81 or OA91
L1 Search coil, 26 s.w.g. — see text.
L2 I.F. transformer — see text.
Plain Veroboard, 0.15in matrix about 124.5 mm x 71 mm; Veropins;
Battery connectors; control knob; on-off slide switch; 3.5 mm jack
socket; 152.5 mm disc of 1/16in ﬁaxolin; Plastic case, flower pot stand;
Aluminium cooking foil; Drawer andle; Aluminium tubing, 3%in
outside diameter; Plastic plumbing tube, %in diameter; Bicycle hand
arip; Medium impedance headphones or earpiece.

wiring on reverse side.

direction. The coil is then removed
and bound in several places as shown.

Solder a lead to the centre-tap 2, and
place insulated sleeving on ends 1 and
3.

Cut a ring of aluminium foil 180 mm
in diameter and 25 mm wide and place
the coil on this. Completely cut away
a narrow piece from the foil, opposite
the centre tap of the coil.

The foil is folded over the winding,
from inside and outside, to enclose it.
Regular folding of the inner edge
outwards will be eased by snipping
about 9 mm into the foil at 12 mm
intervals from the inside. Leave a foil
projection near the centre tap, secure a
thin flexible lead to this with a short
bolt and washers and solder this
connection to the same lead as is used
for the centre tap.

Bind the coil with thread or with
adhesive tape. Tape the flying leads,
and also the gap in the foil, taking care
that the ends of the foil do not touch
each other here.

The coil is smeared liberally with
adhesive, and is placed onto the
paxolin disc. After checking its

" VC1 to approx 100 kHz.

| heteodyned against the search coil

- responds to inductive changes but
- ignores capacitive effects from wet

W IT WORKS
Transistor Q2, L2 and C6 form a
ference oscillator  adjustable by

. The output from this oscillator is
oscillator via diodes D1 and D2.

- Metal in the vicinity of the search
coil causes a change in search coil
oscillator frequency.

Transistors Q3 and Q4 boost the
cillator’s difference frequency.
The search coil L1 is shielded by a
' Faraday cage to ensure that the coil

soilete.
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posmon place a few small weights on
it to hold it until the adhesive sets.
The leads should come near the pins to
which they will be connectéd.

BATTERY HOLDER

This is made of a small piece of
wood. A channel is cut for the battery.
Two sawcuts are made across the
wood on its other side, Elastic bands
are placed in the cuts round the wood,
which is cemented in place. When the
cement is dry the battery can then be
secured by the bands. e

ALIGNMENT

Temporarily fit a knob to VC1 and
set this capacitor about half closed.
Screw TC1 about half down. With the
phones plugged in and the detector
switched on, rotate the core of L2
until a loud audio tone is heard. St
the core for ““zero beat”.

In these conditions, turning the core
either way will cause a tone, which
rises in pitch the farther the core is
turned. A similar effect arises with
VC1: the control knob has a central or
zero beat position and turning it either
way from this will cause an audio tone.

LOCATOR USE

Unseen metal is located by a change
in the audio tone. Initially rotate VC1
so that a steady audio tone is heard.
The approach of metal into the
vicinity of the search coil will then
cause a change in pitch. Most metals

vary the tone one way, but certain’

metals will cause the shift in frequency
to be in the other direction. The way
in which a particular metal causes a
change in frequency can be adjusted
by setting VC1 for the wanted effect.

Nearby, or large pieces of metal will
cause a very pronounced shift in
frequency. For maximum range, a very
low frequency audio beat is most
suitable, with VC1 adjusted so that
this falls in frequency when the coil
approaches metal. The limit of
detection range is reached when it is
no longer possible to observe any
change in frequency at all.

HEADSET

Best of all will be a light pair of
phones with muffs. These help exclude
external noise, and can be carried in a
pocket. Headphones of similar type
will usually be of about 500 to 2000
ohms.

A single earpiece is only suitable
when there is little outside noise. The
usual medium impedance type can be
used.

Great fun can be had with the Coin
Collector but it will take you a little
while to get used to it and achieve
optimum performance.

Resist the temptation of scanning a

large area of ground quickly, you will®

only be wasting your time.
Concentrate on a small area — say 10
square metres. If the area has been
frequented by people over the years,

“the chances are pretty good of finding

something — even if it is of no value.

We cannot promise you anything of
course and your chances of striking it
rich are remote but just bear in mind
that there are people who make a good
living using a metal locator — think
about it!

The coil sheuld be laid on the aluminium
foil as shown. Note the gap opposite the
wire ends.

S LR £
When screened the coil should be glued to
the paxolin disc.

g

A general view of the prototype out of the
case showing the circuit board in position.
The extending nuts to the cover can also be
seen.
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J PTY.LTD.
Telephone 211-5077
P.0. BOX K39, HAYMARKET
N.S.W. AUSTRALIA 2000
405 Sussex St. Sydney
ENTRANCE OFF LITTLE HAY ST.
ALL ETI KITS ON

DISPLAY IN OUR

new
SOUND STUDIO

AT LAST
SEE THE SUPERB
ETI 4600
MUSIC SYNTHESISER OEMONSTRATED
COME IN AND HEAR OUR RANGE OF
HI FI EQUIPMENT AND SYSTEMS.

TURNTABLES, AMPLIFIERS

AM/FM TUNER AMPLIFIERS

SPEAKER SYSTEMS-REAQY
BUILT AND KITSETS.
AUDIO ACCESSORIES
AND COMPONENTS

OPENING SPECIAL

. GARRARD 6100C
TURNTABLE MSA160 16 WATT
STEREO AMPLIFIER
2 WAY SPEAKER SYSTEM
PRICE INCLUDING DUST BUG
AND STEREO HEADPHONES $180

KITSETS NOW AVAILABLE
ETI GRAPHIC EQUALISER

comes with all coils prewound and a
choice of either a timber cabinet or
attractive marvi-plate cover making
this kit ideal for professional P.A. or
domestic stereo use.

Complete kit price $96

414 MASTER MIXER

Complete kit price $218.

1 ETI 413 100 Watt Amp $75
ETI 420 Amplifier $129
ETI 422 Amplifier $118

ETI 423 Decoder . $65
POST & PACKAGE $3.00

47




At Convoy'’s Technocentre they know what they’re listening about.
When you specialize in the best quality Hi-Fi equipment you have to.
Spend $300 . . . $3,000 . . . or just a little of your time. Call in and
talk over your particular Hi-Fi needs. The people at Convoy will
listen. After all, that's their speciality. You'll find the Convoy
Technocentre in the white building facing the end of Plunkett Street
Woolloomooloo. Open all day Saturday and late Thursday.

Ample parking. Phone 357 2444.

’

We recommend

/ﬁ'/\ 3
B&W -I-EMEE @ Bang&Olufen
Sonab

TEAC. () PIONEER harman/kardon

Convoy Technocentre
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00D AUTD
TURNTRBLE"

...HI-FI REVIEW

Vol.1 No. 2

Here the Hi-Fi enthusiast has a truly good automatic turntable — The Elac 760.

The 760 is an automatic or single-play turntable with “feather touch’’ operation,
manual cueing facilities, and the smoothest of cueing lifts. It has a three speed selection
with fine speed control, record size selector, a precision calibrated, stylus force and bias
comperisation adjustment.

The 760 like all Elacs incorporates the same rugged, reliable niechanism as proved by the
Elac 50H Mk 1! which played a record continuously over 21,000 times with out fault and
is still going strong.

The Elac 760 Turntable certainly is a good automatic Turntable. One that is built
to last and retain as new specifications through years and years of continuous use.
Hi-Fi Review says:

*“We think the Elac 760 is a good buy, well worth considering as the basis of a
quality HI-Fi system.”

AUSTRALIAN DISTRIBUTORS: VICTORIAN AGENT:

Magnecord International Pty Ltd. Musicmaker Sales Pty Ltd.

276 Castlereagh Street, Sydney. 61-9881 394 Victoria St, North Richmond, Vic. 42-3582
Magnecord International Pty Ltd. S.A. AGENT:

123 Abbotsford Rd, Mayne. Qld. Neil Muller Pty Ltd.

8 Arthur St, Unley. S.A.
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TV MASTHEAD
AMPLIFIER

PROJECT
101

Improve your TV picture (mono or colour) with ETI’s cheap and simple project.

SOLDER
TOLDER , { SPECIFICATIONS: MASTHEAD
c3 AMPLIFIER ETI 701
: — T0 Gain 18 dB
/% : AERIAL Bandwidth: 40 MHz — 860 MHz, *1.4 dB
: Noise Figure: 7dB.
91162 Output voltage: 80 mV for —60 dB inter-
o modulation. Measured by

COAX

DIN45004 method.

240V AC
INPUT

Fig. 1. Circuit diagram of masthead amplifier.

OBTAINING a good TV picture in a
poor reception area has always been
a problem. And now that colour TV
is here many people will have to
re-assess their
Not that colour TV really requires
a better antenna but, after paying
up to $1000 for ‘a set, it is very

disappointing to have a picture
covered with ‘'hundreds and
thousands’ and plagued by ghost
images.
SNOwW

The effect, which appears as ‘snow’
on black and white sets is simply
due to random electrical noise. The
signal from the TV station, together

with noise, is collected by the
receiving antenna. The directivity
and efficiency of this antenna

therefore determines the
signal-to-noise ratio available to the
receiver.

50

antenna requirements.

TO
1004H
S MASTHEAD
- Uit AMPLIFIER
LIk r——o
12V AC
RMS c1 g2

0.001uF §
DISC. J
CERAMIC

TO
RECEIVER

Fig.1b. The power supply box circuit diagram. Note that outouts
are taken to co-ax sockets on power supply box. Power is fed to

mast-head amplifier via the signal co-ax.

If you are so unfortunate as to
live in a poor-signal area you will
need quite an elaborate antenna in
order to achieve adequate
performance. But, sometimes, even
the best antenna you can afford is
just not good enough. If the
absolute signal level is not high
enough to activate the receiver
automatic gain control (AGC)
there will be snow on the picture.

GHOSTING
Ghosting may be caused by two
factors, firstly by multipath

reception due to reflection of signals
by buildings and hills etc “and
secondly by signal pickup on the
down lead. The first of these factors
can only be eliminated by choosing
and carefully locating, a suitable
antenna. The second can be cured
bv using a feeder which is less
prone to signal pickup.

The most commonly used feeder is
300 ohm twin ribbon. Whilst this
cable does not unduly attenuate the
signal, it is unshielded, and thus
picks up signals and noise along its
length. These signa! voltages have a
different phase relationship to those
from the antenna and cause signal
cancellation and ghosting.

The alternative to ribbon is 75
ohm coaxia! cable. This eliminates
the ghosting problem due to pickup
but requires the use of baluns
(matching transformers) and has a
loss of between 4 and 6 dB per 30
metres (average). Thus the absolute
amplitude of signal from the
antenna will be degraded even with
moderate feeder length.

However most colour TV sets are
fitted with 75 ohm coaxial input
sockets and it would be sensible to
use coax — ghosts in colour can be
quite objectionable.
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Fig. 3a. Side view of manner in which coax and end
plate are fitted to main board. 3b. The completed

assembly prior to assembly into the box.

Fig.2 Component overlay. Note piece of[;oard soldered

to right hand end of main board

CONNECT TO

IN COAX.

U CLAMP

P,

SINGLE LOOP (WATER TRAP)

MAST HEAD AMP.

DOWN LEAD

I POWER SUPPLY

7552 TERMINALS

750 AERIAL
SOCKET

Fig. 4. How the amplifier is fitted to an existing system. Note
that where the antenna was previously used with 300 ohm

ribbon a balun must be used to match the antenna to the

75 ohm coaxial cable.

In low signal areas the consequent
loss of signal level may be
unacceptable. In such situations the
use of a mast-head amplifier will
compensate for cable loss and boost
the signal to a suitable level for
correct AGC action.

A mast-head amplifier is also
essential where several sets must be
fed from a common antenna. For
such applications a splitter matching
pad network must be used which
results in 3-6 dB loss for each added

set,

Note that adding an amplifier
(which must be located at the
masthead — not at the receiver

terminals) will only maintain the
signal-to-noise ratio already present

at the antenna terminals. It cannot,

improve the quality of weak signals.
Constructing wide-band VHF
amplifiers is quite tricky and
generally not something to be

tackled by the home constructor
without experience in this field,
however the availability (from
Philips Elcoma), of a new thin-film,
hybrid, integrated VHF-UHF
wide-band amplifier has made this
project both feasible and economic.
The sample we obtained from
Elcoma bore the type number of
OM190. These have since been
re-numbered OM321. They are
identical electrically, but
encapsulated differently. So initially
both types may be offered and
either may be wused. Stocks are
presently limited, although Dick
Smith Electronics has an initial
supply. {Elcoma advise that the IC's
should be readily available by early
January).

The gain of the OM321 is about
18 dB, it has a flat response from
40 MHz to about 1 GHz, and its
noise figure is the same as most
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Internal view of the power supply box.

modern solid state tuners — around
7 dB. Conventional wide-band
amplifiers are prone to overload
however this one is quite tolerant.

Should you encounter overioad
problems, first try a simple
attenuator ahead of the input.

Otherwise a channel trap tuned to
your local low' channel should
eliminate the interference. (These
devices are commercially available
from most antenna suppliers}.

CONSTRUCTION

Mount the components on the
printed circuit board in accordance
with the component overlay. Pay
particular attention to the
orientation of capacitors and diodes.
Place the PC board into the diecast
box, copper side up, and solder the
end piece to the board. Take a
length of co-ax {about a metre), and
strip back the vinyl cover 20 mm
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TV MASTHEAD AMPLIFIER

HOW IT WORKS — ETI 701

Power for the amplifier is
provided from a step-down
transformer mounted in a small
box which can be located in the
vicinity of the set. The secondary
supply from the transformer is fed
to the masthead unit, via the coax,
where it is rectified, and voltage
doubled by diodes D1 and D2 and
capacitors Cl and C2. The
resultant supply is then stabilized
at 24 volts d¢ by ZDIl. Lower
supply voltages could be used but
at the expense of overload margin.
The radio frequency chokes in
either unit are incorporated to
separate the signal and supply
voltages. Power is transmitted up
the feeder as ac, rather than dc, to
prevent corrosion due to
electrolytic action. The signal is
coupled out to the receiver, from
the transformer box, by capacitor
Cl.

Fig. 5a. TCN9 test pattern received in a good
signal area.

Fig. 5b. The same test pattern on a
receiver with 16 dB less signal.

Fig. 5c. As in Fig. 5b but with the masthead
amplifier fitted.

from each end. Comb out the braid
and cut away the exposed polythene
core. Solder one end to the board
as shown in the diagram and attach
two solder lugs to the other. Check
all terminations for dry joints. The
final stage is to encapsulate the .
masthead amplifier in an epoxy
resin, but first check that everything
is working! Seal the free end of the
co-ax with epoxy to ensure that no
water can penetrate. It is also
important to ensure that water
cannot penetrate the main co-ax via
the Belling Lee plug. The die cast

Fig. 6. Printed circuit board for the masthead amplifier. Note that the small
piece at the right hand end is cut off and soldered to the main board as

shown in Fig. 3.

Fig. 5d. When using a wide band amplifier,
too much signal on one channel may well
interfere with other weaker ones. Here
channel ABNZ2 is interfering with channel
Ten. A simple attenuator ahead of the
amplifier may be adequate. (If other
channels are not too weak} alternately

use a trap on the strong channel to
selectively reduce its level.

box can then be simply attached to
the mast with a U clamp.

As most new antennas and sets
have provision for 75 ohm
terminations we have not included
baluns in the design. If vyour
antenna and set has only 300 ohm
terminations, vyou will need to
interpose a balun at both the
antenna and set connections. These
are available from the usual suppliers
of antennas. o

C1
c2
C3

vigwuwrt g

R
T

O T™

c =z

- e X"
m

R1 Resistor 150 £2 1> w 5%
Cap.?citor

C1 Integrated Circui
ZD1 Zener Diode EM401 or eguivalent.

FC1,2 RF choke. 2% turns on Elcoma 4312-020-
36640 6 hole ferrite bead.

1 Transformer 240V/12V DSE 2581 or similar

J1,2,3 Socket L604/S Belling L.ee or similar

P1,2,3 Piug LL734/P Belling L_ee or similar

PC board ET) 701, Die cast box Eddystone 7968/P

or similar, Zippy box UB1 (Dick Smith) or similar

3 core flex and plug, cable clamp, 3 way terminal

O block, solder tugs, 75 ohm coax

c Baluns 300 ohm to 75 ohm — Elcoma 3102-108-

- 33091 or similar.

PARTS LIST — ET! 701

0.001 UF 630V disc ceramic
100 UF 63V electrolytic
IOO(LLF 16V electrolytic
OM321 or OM190 (Elicoma)




tear out and keep for easy future reference

°

C&K Switch
Selector

C&K Components, Inc. Subminiature Standard
(USA) are superior in i momantary subminiature
every design aspect pushbution ¢ toggle
through engineering »

know-how and
experience. Quality,
craftsmanship and care
make each of these
switches a precision
component.

The types illustrated

are simply a basic cross
section of the range 460 Snap-in Snap-in
available. The range . Paddle/handie 8 i!luminated
embraces the widest . fogker
possible variety of 4 . approx. % slze
switch combinations to .
meet every requirement
... Toggles, Rockers,
[Hluminated Rockers,
Paddle Handle,

Pushbutton.

Miniature,

subminiature and )

microminiature sizes in J10 Rocker i Ja zadg'le
many circuit/position anc'e
configurations are SPHISE sl :  approx. % size

available in one, two,
three and four pole
models. All switches
feature rugged.
construction and simple
mounting . . . long-term,
trouble free operation is
ensured.

Toggle switch :
contacts are rated 2 K Locking lever o Subminiature

amps @ 240 VAC and : : ' S‘&%‘:E%:’JX

5 amps @ 28 VDC
resistive load.

A catalogue
containing full
specifications, options,
mounting information,
panel layouts, etc., is
available on request.

Right angle Right angle
mounting / Flatted ¥ mounting / Short
toggle toggle

PLESSEY @

Plessey Australla Pty Limited

Components Division Subminiature Ml iomicTatove
Box 2 PO Villawood NSW 2163 single throw single throw
Telephone 72 0133 Telex 20384 pushbutton pushbutton

MELB.: Zephyr Products
Pty. Ltd. 56 7231. ADEL.:

K. D. Fisher & Co. 223 6294,
PERTH: H. J. McQuillan Pty,
Ltd. 68 7111. N.Z.:
Henderson (N.Z.) 6 4189.

T Large toggle
farge bushing

approx. ¥% size

J Snap-in
pushbutton

J2 Paddle
handle

approx. % size

‘

Right angle
PC mounting
pushbutton

Right angle
mounting/ Standard
toggle

J1 Rocker
Wire wrap
terminals

# approx. % size
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CROWN D-150
POWER AMPLIFIER

MEASURED PERFORMANCE
CROWN D-150 DUAL-CHANNEL POWER AMPLIFIER SERIAL NO. D6992

Power Output Measured 75 watts (rms) in 8 2 + 8 2 both channels
driven between 20 Hz and 20 kHz.
Measured 95.5 watts (rms) in 8 2 + 8 £ both
channels driven at 1 kHz.
Rated 75 watts (rms) in 8 2 + 8 2 both channels

driven.
Frequency Response
at rated output 20 — 20 000 Hz. £0.5dB
at 10 watts output 20 — 20000 Hz. £0.5dB
at 1 watt output 20 — 20 000 Hz. £0.5dB

Channel Separation at Rated Output
100 Hz=-110dB
1kHz =-115dB

Hum and Noise with Respect to Rated Power

Gain Control at Maximum Gain —87 dB unweighted
—102 dB (A) weighted

Gain Control at Minimum Gain ~ —104 dB unweighted

—123 dB (A) weighted

Input Sensitivities for Rated Output
1.4 volts rms at 1 kHz for 95.5 watts rms.
1.3 volts rms at 1 kHz for 75 watts rms.

Total Harmonic Distortion at Rated Output (both Channels driven)
less than 0.005%

atermodulation Distortion
less than 0.01%

PRODUCT

Recommended retail price $499.

‘Good enough to be used as a
laboratory standard’
— Louis Challis.

ONLY TEN or so years ago, the
biggest power amplifier you could buy
{over the counter) was a ‘mere’ 30-40
watts. A 10 watt amplifier was
regarded as very powerful and the
average home unit rarely exceeded
three to five watts. Now times have
changed and no audiophile would
dream of buying a three watt
amplifier, would think twice about a
10-12 watt amplifier, and would
probably be convinced by his friends
that he needed at least 30 watts-plus
{continuous rating).

There are several reasons for this
move to ever-higher power outputs.
The most important of these is the
recent introduction of low efficiency
speakers.

It is not that low efficiency speakers
are necessarily better than high
efficiency speakers, but rather that a
low efficiency speaker, which alsc
offers low distortion, is generally less
expensive to manufacture. So the nett
trade-off comes as speakers requiring
more and even more powerful
amplifiers. This situation is
undoubtedly a boom to amplifier
manufacturers, the majority of whom
now produce amplifiers ranging from
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10 watts per channel to as high as 500
watts per channel to cater for the
demanding tastes of a burgeoning
market.

During the past three years we have
examined the claims of these
manufacturers. These include — the
need for higher powers to cope with
the transients of the signal content
{often particularly hard to justify);
claims that very 1low harmonic
distortion, i.e. less than 0.1% is a must
(which  we reject); that low
intermodulation  distortion is a
prerequisite for proper ' listening,
(which we fully agree with): and that
it is cheaper to produce a more
powerful amplifier in terms of dollars
per watt than a less powerful amplifier
{which is true for some manufacturers
but not for others!). The situation we
find ourselves in is that the best of the
high  quality amplifiers have
performances so good that they are
one to two orders better than the
peripheral —equipment which drive
them or which they in turn drive.

The Crown D-150 Amplifier is a
remarkably good example of the best

of these super performance amplifiers.
Like most top quality amplifiers it
comes complete with a factory
calibration sheet presenting the
maximum (in this case single channel)
measured performance figures feeding
bothl into both eight and four ohm
loads.

The D-150 is a relatively small
amplifier compared with some of its
bigger competitors. It consists mainly of
a large unusually-finned aluminium
heat sink forming the main chassis of
the unit.. This takes the form of a
channel at the front on which are
mounted the eight power transistors,
behind a pressed metal cover. There are
two large fins at the rear, located
towards one side, behind which is
mounted a single epoxy glass printed
circuit containing the electronics of the
driver stages feeding the power
transistors.

Generally, this is a professionally
made piece of equipment — certainly
all components are of premium

quality.
We do however feel that the printed
circuit board quality could be

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1974

improved in one respect — on the.unit
inspected the copper laminate does
not appear to have been given the full
anti-corrosion treatment that one now
normally expects with professional
equipment, In fact surface corrosion
was already evident on one or two
areas.

The cover over the electronics
contains a cut-out which provides
direct access to a pair of tip ring and
sleeve sockets for line input, together
with a pair of recessed screwdriver
slotted potentiometers to provide
adjustable input sensitivity level.

Immediately below the pressed metal
cover are two pairs of universal
terminals (with a standard %"’ spacing)
for speaker output, an ac line fuse, and
a three core lead finishing in a
standard US three pin plug.

The feft hand side of the rear of the
ampilifier consists of a metal enclosure,
187mm x 126mm x 146mm, covered
by a solidly constructed die-cast lid.
This contains a large power
transformer and two large electrolytic
capacitors for the power supply. Each
of these is a 9400 uF capacitor with a
50 volt working rating. The power
transformer is wired for either 120 or
240 volt operation and will work
between 50 and 400 Hz.

The electronic circuitry is fairly
straight forward. It uses an integrated
circuit in each of the channels as the
first high gain preamplifier stage; there
is a very high level of feedback around
the circuit. The other very important
feature, which renders this amplifier
almost fail-safe, is an overload
protection circuit which protects the
amplifier from excessive drive. To
make doubly sure, Crown supply a
pair of line connectors incorporating
fuses to protect both the speakers and
the amplifier from inadvertant abuse.

The performance ' of the Crown
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CROWN D-150 POWER

AMPLIFIER

D-150 amplifier is extremely good.
This amplifier can provide a genuine
105 watts into eight ohms single
channel at 1 kHz, 170 watts into four
ohms single channel at 1 kHz, and 75
watts for three minutes with both
channels driven in the range 20 Hz to
20 kHz.

The distortion
exceptionally

low, being less than

0.005% at full power output and at all
low as 1

powers as watt. The

figures are

intermodulation distortion figures are
even better, being less than 0.005%
according to our measurements and
being less than 0.003% from Crown'’s
measurements. Crown’s figure may
well be correct because we have
difficulty measuring intermodutation
distortion of less than 0.005% — the
limit of our system (in terms of
internal noise) is 0.002%.

The overall performance of this
amplifier is exemplary. As we stated at

the beginning it is far better than
called for in the reiatively mundane
application of high fidelity listening.

The Crown D1-50 is undoubtedly
good enough to be a laboratory
standard, to be used in.a servo
feedback system, or as a yardstick for
evaluating other amplifiers,

It is possible to buy many an
amplifier inferior to this one but we
doubt very much that you will be able
to buy one that is better.

The Crown IC150 pre-amplifier is

specifically intended to drive the
D-150 power amplifier.

This unit was reviewed in our August
1972 issue — price then was $554.
Surprisingly, in view of our current
rate of inflation, the recommended

retail price is now lower — $499.
Q@

O

THE WORLD LEADING
ELECTRONIC MUSIC

MAKER ALSO
EVANS P.A. UNITS

SEEAND HEAR THESE
UNITS AT ...

A. OLIVER
ELEGTRONIGS

188-192 PACIFIC HIGHWAY, ST. LEUNARDS,

Units by courtesy of Boosey & Hawkes Artarmon
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UNDER $60
SCIENTIFIC

CALCULATOR

POCKET-SIZE scientific calculators have
recently plummeted in price in much the
same way as their simpler four-function
counterparts.

It is now possible, by careful shopping
around, to buy several units — having
trigonometric and logarithmic functions — for
around $100.

But this month, ETI readers are offered a
very unusual opportunity — that is the chance
to buy these units for just under $60. That is
their price fully assembled — not in kit form.

Full details of the offer are published on
page 64 of this issue.

So that readers may have a reasonable
chance of assessing the units’ capabilities here
is our review of the unit offered — spelling
out all the bad points as well as the good
ones.

THE SR 30 CALCULATOR
— ETI Technical Editor, Brian Chapman reports.

A USEFUL scientific calculator should incorporate trig.
and reverse trig. functions; logs to base e and base 10,e*,
x¥,/x,  constant; and a memory.

To facilitate complex calculations it should also include
an operational stack and scientific notation.

There are calculators which incorporate a// these
characteristics, such as the HP35 (about $180), and some
even more sophisticated programmable types such as the
HP65 (about $700). However, there are others which,
whilst lacking scientific notation, do have the rest of the
facilities. The Hornet SR30 is this type of unit.

The SR30 is an algebraic-mode, eight-digit, scientific
calculator that incorporates the normal four functions (+,
—, x and +) plus the following key functions.

MEMORY OPERATION

58

M+ sums the displayed number with the previous
contents of the memory.

MR duplicates the contents of the memory in the
display register. This number can then be
operated upon in any desired way.

X-M exchanges the displayed number and that stored
in memory without affecting the existing chain
of operations. Thus, in effect, the memory is
cleared and displayed number is stored.

CcM clears memory without affecting any other
operation.

COMMAND FUNCTIONS

+/— Changes sign of displayed number (except after

function key (F) is pressed.)

F changes mode of dual-label keys to alternate
scientific function,

DR deletes last digit entered and terminates number
entry mode (see text for further explanation.)

X-Y exchanges the contents of the x and y registers.

rad/deg allows calculations of functions in degrees or
radians.

CL The clear key performs different functions

depending on the condition of the calculator
logic at the time of depressing the key.
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Error Conditions. the key resets the error flag,
the displayed number is retained and may be
used in a new calculation. The constant operator
and operand are also retained.

Number Entry. Clears the input register but
implied chain and constant operations are not
affected.

Second Depression the second of two depressions
sets add mode and clears all registers except
memory.

Scientific Calculations halts the calculation, sets
add mode and clears all registers except memory.

SCIENTIFIC FUNCTIONS

0 1 2 3 4 5
L eX In log sin=1  cos—1
6 7 8_ 9 ® xY

tan—1 sin cos tan \/::

If any one of the abdve keys is pressed, after pressing the
F key (except x¥ which is direct), the second function of
the key will be performed using the number in the display
register as the argument.

With the exception of 1/x and v/x, these functions may
not be chained; with other scientific functions or arithmetic
operations, as both x and y registers are used in their
calculation.

Thus to solve (sin 27°) (cos 40°) we must solve one
function and store it in memory whilst the other is
calculated. This, however, is not a limitation of capability,
merely an inconvenience.

The xv function |s performed in two steps using the
algorithm x¥ = e¥''" X, When the first number is entered,
and the x¥ key is pressed the natural logarithm of the f|rst
number is calculated. The remainder of the calculation is
performed when the second number is entered and the
equals key is pressed.

The limitation on this function is that the answer must
not exceed the eight digit capacity otherwise zero will be
displayed together with an error flag. Additionally the first
part of the calculation takes approximately half a second,
therefore if a second number is punched during this period
an incorrect result will be obtained. It is possible to beat
it — but you have to be fast.

The calculator does not have scientific rotation (8
numbers represented as a mantissa multiplied by a power of
10 eg. 1.362 x 1012)and at first sight one would consider
this a major disadvantage. But in this machine, this has been
overcome to some extent by a unique overload system.

If, for example, two 8-digit numbers are multiplied
together, the display will overflow. In common with many
of the better-quality four function machines, the SR30 now
displays the eight most significant digits with the decimal
point 8 places to the left of its true position, overflow being
indicated by a symbol on the left of the display. Again in
common with other calculators the machine locks out any
further operations. However, on the SR30, if you wish to

proceed, you must note that further results must be
multiplied by 108, and press the clear button.

When the clear button is pressed the overload sign is
switched off, the calculated number is retained in the
display and calculation may then be continued. This allows
positive numbers of any magnitude to be calculated, but
does not handle an underflow condition. That is numbers
smaller than 10°® are all indicated as zero. Again this may
be overcome by putting your numbers in scientific form
and noting down the appropriate power of ten. This is a
little inconvenient — but perhaps not so inconvenient that a
more powerful calculator at two to three times the price of
the SR30 is warranted.

The algebraic mode of SR30 operation using a two stack
system where the x and y numbers are both held in
registers. Thus one enters problems in the manner in which
they would be written, eg, 123.456 x 124.456 =. This
system allows automatic constant operation, eg, if one
wanted to multiply 123.456 by a series of numbers one
would merely perform the first calculation, as above, and
then enter new numbers and “‘equals” command.

e.g. 123.456 x 123456 = 15241.383
20 = 2469.12
16 = 1851.84

At any point a new x, +, + or — etc command will revert
the calculator to normal calculation mode using the last
result.

ACCURACY

The trigonometric and logarithmic functions are
calculated to six decimal places and, by comparison with
seven figure tables we determined that these functions were
accurate to at least the fifth decimal place — it is only the
last digit which is ever in error. Such accuracy should be
more than adequate for most purposes.

For example, using the x¥ function to calculate 22 one
obtains 3.999996, a graphic example of the degree of error
obtained due to the six-place limit on scientific functions.

SUMMING UP

The calculator is powered by four penlight cells which
provide about three hours continuous operation, a jack is
provided for a dc input and it would be quite a simple
matter to fit the calculator with rechargeable cells and a
charger.

The eight digit display has well formed easy to read
characters and consists of 7-segment LED digits. The
keyboard uses conductive rubber type contacts and is well
laid out with 25 colour coded keys.

Internally the calculator is very simple. The simple LSI
calculator IC, together with the nine display driver
transistors and the display devices are all mounted on a
single PC board. There just doesn’t seem to be much in it at
all. However this one chip design-simplicity augers well for
reliabitity.

The calculator is supplied complete with a soft vinyl’
carrying case and an instruction book which fits in a small
pocket in the case.

In common with most pocket calculators — scientific or
otherwise — the handbook does not really cover all the
possible uses of the unit. However these have been
described fairly comprehensively in this review, and this,
together with the handbook plus a period of
experimentation will sogn allow the user to become
conversant with the calculator’s capabilities.

In all we found the calculator a delight to use. Everyone
we showed it to wants to buy one! At the special offer
price we doubt if better value for money exists at the time
of writing.

s
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The supreme sound
achievement.

od tno of high tidelity components which, in embodying everything for the
ity audio reproduction sets new standards of audio excellence, and gives a
new meaning to the phrase ‘the state of the art.’ %
, control amplifier and the 700-M power amplmer have ultr. ple balanced
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7““T AM/FM STEREO TUNER

The 700-T tuner is the ultimate in audio tuners—a result

of the search for ‘Absolute Zero’ in tuning error, phase
distortion, hardware faults and user dissatisfaction. Superb -
technology has achieved this in the 700-T.

* Frequency Synthesizer System gives stability of more

than tenfold over the very best LC units. Perfect pinpoint
tuning is achieved.

BRIEF SPECIFICATIONS

FM STEREO: 50 dB Quieting Sensitivity, 45 uV e Stereo
Separation, 40 dB at 100 Hz, 45 dB at 1 kHz, 35 dB at 10 kHz

¢ Sub-Carrier Rejection, 65 dB Uitimate T.H.D. at 800 uV input,
0.25% at 1 kHz.

AM TUNER SECTION: Usable Sensitivity (1HF), 13 uV

¢ S/N Ratio, 50 dB at 1 mV input » Image Rejection, 70 dB.

STEREO CONTROL AMPLIFIER

This unit offers a full and flexible range of controls for
handling all possible input sources with the ability to
optimize the sound quality of each. It incorporates a unique
combination of innovative solutions which set new
standards for control amplifier performance.

« All Stage Differential Amplifier with balanced twin power
lines aims at zero distortion ¢ Low Noise Transistors,
Resistors and Capacitors aim at zero noise « Tone Controls
aim at zero tone coloration ¢ Parallel Control System for
double tape monitory so that FM broadcasts and records,
etc., can still be enjoyed while dubbing is going on from
tape to tape.

BRIEF SPECIFICATIONS

e Total Harmonic Distortion, 0.04% at rated output voitage into
50 k ohms e Intermodulation Distortion (60 Hz : 7 kHz = 4:1),
0.04% as above.

PRE-AMPLIFIER SECTION: S/N RATIO—Phono 1, 2, 70 dB (into
5 mV) ¢ Tuner, 85 dB (into 150 mV) ¢ Aux. 1, 2, 3, 85 dB (into

150 mV) » Tape Play A, B, 85 dB (into 150 mV) ¢ Mic., 70 dB

e Attenuator, 0 dB, —15 dB, — 30 dB.

7““Nl STEREO POWER AMPLIFIER

Kenwood's aim in designing the 700-M was to offer
tremendous reserves of power without any penalties in
terms of increased distortion at normal listening volumes,
while distortion at high power outputs has been
remarkably reduced so has the noise and distortion at low
levels. No feature of circuitry was left unexamined, and the
result is a design which is truly unique—and uniquely
effective.

« Differential Amplifier with balanced twin power lines
aims at zero sound quality degradation. Output power
adequate to recreate the level of a large scale orchestral
fortissimo. Full Range of Functions—output level meters,
three sets of speaker terminals, monitor headphone jack,
dimmer control for meter scale brightness, four separate
AC power outlets,

BRIEF SPECIFICATIONS

RMS POWER OUTPUT: Both Channels Driven, 170 + 170 watts
into 8 ohms at 20 Hz-20,000 Hz, 175 + 175 watts into 8 ohms at
1,000 Hz « Dynamic Power Output, 400 watts into 8 ohms,

620 watts into 4 ohms e Total Harmonic Distortion, 0.1% at
rated pomer into 8 ohms, 0.05% at V2 rated power into 8 ohms
at 1,000 Hz.
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No matter what you want
ina speaker,

Whatever you want in a speaker—we've got the lot. WOOFER & WIDE RANGE
Whether you want to build a new system or upgrade an LOUDSPEAKER POWER FREQUENCY

already existing one, Plessey have a complete range
of loudspeakers, midrange and tweeters —everything HANDLING RESPONSE
you could ask for in high quality high fidelity sound. KC&M 8BWRMS  50Hz-11kHz
Plessey offer not only the best results but also the best  KC6MX 8WRMS  50Hz-20kHz
sound value. C60 10WRMS  35Hz-7500Hz

C60X 10WRMS 30Hz-17kHz

C80 20WRMS  35Hz-8kHz
c80x 20W RMS  35Hz-20kHz
C100 20W RMS  40Hz-11kHz
C100X ' 20WRMS  40Hz-20kHz
C12P guitar 30WRMS 55Hz-10kHz
C12P woofer 30WRMS  35Hz-10kHz
C12PX wide range 30W RMS  35Hz-13kHz
C12PX guitar 30WRMS 55Hz-13kHz

12050 50W RMS 25Hz-11kHz
12UX50 50W RMS  40Hz-13.5kHz
MIDRANGE

CB6MR 20WRMS  450Hz-6600Hz
KC5MR 15WRMS  700Hz-14kHz
TWEETERS

X20 horn —_ 3kHz-30kHz
X30 dome — 3kHz-30kHz
KC 3G X cone — 1.5kHz-19kHz
5FX cone — 4kHz-20kHz

T

D)

e~

PLESSEY

Plessey Australia Pty. Limited
Components Division,
The Boulevard, Richmond, Vic. 3121

Distributors & Stockists: N.S.W. Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd., Dick Smith Wholesale Pty. Ltd. VIC. Lawrence & Hanson
Pty. Ltd., Radio Parts Pty. Ltd. W.A. Atkins Carlyle Ltd. QLD. The Lawrence & Hanson Electrical Co. (Qld.) Ltd. S.A. Gerard & Goodman Pty. Ltd.
TAS. Harts Wholesale, W. & G. Genders Pty. Ltd. N.Z. Plessey (N.Z.) Limited. Rata Street, Henderson, Auckland. In all states, Kits-Sets (Aust.) Pty. Ltd.
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Sole Australian distributors:

INTERNATIONAL DYNAMICS

(AGENCIES) PTY. LTD.,
P.0O. Box 205, Cheltenham, Vic. 3192.

INTEBDYN

Finest integrated amplifiers
ever landed in Australia...

LUX 309,308

To Lux, sound is not only a science, but tight bass response down to 5Hz with
an art. That’s why the company absolute control of speakers. A
conducts tests not only with engineers, differential input, fully complementary.
but with musicians in different fields to direct coupled power amplifier that

ensure that Lux amplifiers sound best, offers you a genuine 75W x 2 RMS into

apart from what looks good in ~ . 8ohms. Main amp and preamp:

brochures. distortion below 0.03%, frequency

Consider: the precise tonal balance response 10-50,000Hz.

with LUX’s exclusive, and the world’s And above all, the Lux ‘ultimate fidelity’
- first, linear equalizer. A dual rail power —the quality of sound that must be

supply system that ensures a clear, heard to be believed!

%

SOUD STATE STERED
huD ) 3

Hear L 308, L 309, and AM/FM STEREO RECEIVER R800
(40 -+ 40 watts, 8 ohms) at the addresses below—an experience
in living sound that will thrill you!
Available from: . TAS. 7 Audio Services, 44 Wilson St, Burnie 7320

. Telephone: 312390 .
N.S.W. M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221 VIC. Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121

Telephone: 546 1464 Telephone: 42 3762
Q'LD. Stereo Supplies, 95 Turbot St, Brisbane 4000 'W.A. Albert TV & Hi-Fi, 282 Hay St, Perth 6000 o
Telephone: 21 3623 Telephone: 21 5004 . &
S.A. Challenge Hi-Fi Stereo, 96 Pirie St, Adelaide 5000 A.C.T. Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606 >
Telephone: 223 3599 Telephone: 82 1388 x
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KITSETS
AUSTRALIA/
ELEGTRONICS
TODAY

HORNET SR-30

Scientif

iC

Calculator
$5950...

ELECTRONICS TODAY has
arranged with Kitsets Australia Pty
Ltd to supply our readers with the
Hornet SR-30 Scientific Calculator
at the specially reduced price of
$59.50. This offer is available for
one month only,

Readers may order more than one unit

if desired but a separate original coupon
must be returned for each unit ordered.

64

FEATURES: e Algebraic mode
operation e Accumulating memory
register @ Chain and mixed calculation e
Constant operation @ X and Y memory

registers @ Trigonometric and inverse
trigonometric function e Natural and
common logarithmic function e T

constant operation Degrees and radians
calculations @ eX /X, 1/X operations.
DISPLAY: 8-digit red LED display.
OPERATION: Four function (+,—, X, +}
degree or radians calculation of
trigonometric functions (sinx, cosx, tan x)

and inverse trigonometric  functions
{sin—1X, cos—1X, tan—1X), natural and
common logarithmic functions,
exponential {et), square root X7
constant reciprocal (1/X) -.and (xVY)
operations.

DECIMAL POINT: Floating decimal
calculation.

All units will be thoroughly inspected
by Kitsets Australia before despatch by
registered post. The package should be
carefully inspected by the recipient before
accepting delivery from the Post Office.
Delivery should be refused if the package
is obviously damaged.

INDEX

Innumerable readers have
asked us to publish a complete
index of all articles published
in Electronics Today since

the first issue.

Here it is then, together with

Errata to date. The indices
for 1971 and 1972 are on
pages 65 and 66; those for
1973 and 1974 are on pages
71 and 72. The reason for
the apparently strange page
sequence will be obvious

to those people who wish to
remove the index from the
magazine. With reasonable
luck (!} it should be possible
to remove the entire index
together with the Errata page
without affecting any
editorial material.

Providing units are not damaged
mechanically, non-working wunits will be
exchanged by Kitsets Australia providing
they are returned to them by registered
post within 24 hours of receipt. Units so
returned must be packed within the
original packing material.

This offer is of limited duration. Final
date for readers in Australia is December
31st 1974; for readers outside Australia
this offer is extended to February 15th
1975.

Whilst every possible effort will be macle
to fulfill readers’ orders, this offer is

- naturally subject to stocks being available.

Orders must be addressed exactly as per
the coupon below.

Please note — due to current postal
delays readers should expect a delay of at
least three to four weeks between posting
an order and obtaining delivery.

CALCULATOR OFFER

I ................ Peeros oo ves 00 e s

I Please forward by registered post one Hornet SR-30 scientific calculator. My
cheque/postal order for $59.50 is enclosed.

Address to:
| CALCULATOR OFFER,

Electronics Today, 15 Boundary Street,

l_ Rushcutters Bay, NSW, 2011,

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

cv e s
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INDE X 1ol 1 (4pril 1971—Dec. 1971)

FEATURE ARTICLES

AMATEUR RADIO
AMSTAT-OSCAR 6

Hams communicate via satellites
Radio astronomy for amateurs, 1
Youth Radio Club Scheme

AUDIO & VIDEO

Cassettes — getting most from
Colour TV camera — computerized
Chromium dioxide tapes — 1
Chromium dioxide tapes — 2
Distortion in speakers
Fletcher-Munson effect
Heathkit hi-fi building

Hi-fi buyer's guide

Hi-fi distortion

Hi-fi glossary of terms

How many Watts?

How we test

Japanese speakers — different?
Loudspeakers — how to choose
Noise in amplifiers — measuring
Organ music — sounds of
Room acoustics — improving
Sansui 4-channel encoder
Sound recording — digitally
Testing speakers with random noise
Tuning without coils

Turntable speed — checking
TV on disc

Video players — the systems
Video tape editing unit

What's a Watt?

COMMUNICATION & NAVIGATION
INTESAT IV

Elminating phone echoes

Omega — the facts

Speaking by numbers

Surface wave antenna

INSTRUMENTATION, MEASUREMENT
Analysing random signals

Computer time-sharing

Detection of small movements
Digitat voltmeters — explained
Distance measuring equipment
Exhaust analysis

Expanded scale voltmeters

Making measurements automatically
Million-volt electron microscope
Patching up vital photographs
Sports timer

Weighing and batching systems

INTERVIEWS, BIOGRAPHIES
Bob Dylan brings it home

Marian Henderson

Several worlds of John Sangster

MEDICINE, BEHAVIOURAL SCIENCE
Artifical sight

Biological feedback

Can machines think?

Diagnosis by satellite

Pain killer — electronic

Meet MERV — home built robot

Theories of human attention

MOTORING

Anti-lock brakes {Girling)
Auto-navigation

British Leyland’s Electricar
Deterrent for drunken drivers
Doppler radar with a difference
Electric cars — full survey
Engine-gil monitor

Electronic monitor
Engine-speed limiter
Fuel-injection system — electronic
Simulated road-testing
Solid-state taximeter

Testing engines etectronically

NEw COMPONENTS, TECHNIQUES
Battery revoiution

E-Cell

Ferranti's new IC technique

Phase-locked (oops

Printed circuits (design, manufacture)
Printed circuit motors

PRACTICAL GUIDE SERIES
Reed switches — Part 1
Reed switches — Part |1

Reed switches — Part 111
Triacs — Part 1

Triacs — Part Il

Triacs — Part il

Zener diodes — Part |

SECURITY
Electronic watchdogs

SPACE

Apollo ¥4 experiments
Apollo 16 — Australia’s role
Black hotes in space

Pioneer spacecraft for Jupiter
Survey of Russia's spacecraft
Technology satellite — G
Venus-Mercury spacecraft

TECHNIQUES

Dimming fluorescent lights
Neutron testing

Radio frequency interference

GENERAL FEATURES
Airport CCTV

Computer drawing-board
Classroom computer

High-speed jet printer

Hovertrain — ful! report
Murphy’s Laws

Power supplies — Part |

Power supplies — Part |1

Raudive experiment — dead-speaking?
Raudive experiment — more data
Safer blind landings

Submarine simuiator for R.AN.
Swimming-pool alarm contest

Amateur Radio Techniques

Audio Amplifier Systems

Basic Electronics

Basic Efectronic Problems Solved
Beginner's Guide to TV Repair
Beyond Freedom and Dignity
Breakthrough

Computer Circuits — How They Work
Computer Technician's Handbook
Dictionary of Computers

Digital Electronics for Scientists
Electronic Designer’s Handbook
Electronic Principles, Physics, etc.
Engineering and Its Language

Future Shock

Hi-Fi Year Book

How to Use Vector Scopes, etc.
introducing Computers

Jack Darr's Service Clinic No.2
Lateral Thinking — Use of
One-Transistor Projects {125)
Practical Electronic Servicing

Pulse and Switching Circuits

Radio Amateurs’ Handbaok

Radio Control Handbook

Radio Receiver Servicing Guide
Radio & TV Broadcasting Eng. Practice
Reference Data for Radic Engineers
Reliable Electronic Assembly Production
The World of Tomorrow

Transistor Circuit Oesign

Transistor Equivalents

TV Trouble Diagnosis Made Easy
Understanding & Designing with FETS
Understanding Solid-State Circuits
World Radio — TV Handbook, 1971

PRODUCT TESTS

PRODUCT TEST - AUDIO
Advent cassette recorder

Advent Loudspeaker (USA)

AKAI 1730SS recorder

AKA! SW 155 speakers

AR3a speakers

Bose 901 speakers

Chromium dioxide tapes compared
Drake R-4B & SPR-4 communication receivers
Fisher XP9 speakers

Heathkit speakers, AS 48

Heathkit amplifier — AA1S

JBL Century speakers
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JBL Sovereign 1 S8R speakers
Kellar Dolby system — KDB-1
Magnavox 8-30 speakers

Nivico PST 1000 |E preamplifier
Philips GA 202 electronic turntable
Realistic DX-150A receiver

Rotel amplifier, RA 310

Sansui AU 101 amplifier

Sansui 210A tuner-amplifier

Sansui SR 4050C turntable

Sansui Quadphonic Synthesizer, QS-1
Sennheiser HD 414 headphones
Super Dynamic tape, TDK-SD 150H
TEAC A-2300 tape recorder

PRODUCTS TESTS —
Bruel and Kjaer FM recorder
Dolby noise reduction system
Natronics digital voltmeter
Hewlett-Packard correlator
Wang 700B computer-calculator

PROJECTS - AUDIO

Audio signal generator, ET 102

Bass booster, Et 407

FM conversion unit, ET 404
Four-channel sound synthesizer, ET 402
Guitar sound unit, ET 403

input mixer (FET 4-channel,}, ET 401
Magnavox B-30 speaker enclosure, ET 405
Metronome, audio-visual, ET 206

Sound reduction {buildings}

Stereo balance meter

Transistor radio {one-transistor}, ET 406

PROJECTS — AUTOMOBILE
Brake lights indicator, ET 303
Tacho-dwell meter, Et 302
Vari-wiper, ET 301

PROJECTS — GENERAL
Current limiter, Et 201

Door manitor, ET 205

Dual power supply, ET 105

Elapsed time indicator, Et 204
Electronic puzzle — Farmer's Problem, Et 507
Electronic puzzle — Fastest Finger, ET 5604
Emergency flasher, ET 602
Emergency lighting unit, ET 207
Fluorescent light dimmer, ET 508
Infra-red intruder alarm, ET 506
Intruder alarm {construction}, ET 603
Intruder alarm (installation), ET 603
Light-operated switch, ET 304.

Logic probe

Logic I1C supply

Moisture meter, ET 5§01

Motor speed control

Printed circuit boards — making
Soldering iron control

Strobe light, ET 505

Ten-cent moisture alarm, ET 203
Time delay {60-day], ET 509




AMATEUR RADIO

Radio astronomy for amateurs — Part 2
Radio astronomy for amateurs — Part 3
Radio astronomy for amateurs — Part 4
Radio astronomy for amateurs — Part 5
Radio astronomy for amateurs — Part 6
Radio astronomy for amateurs — Part 7
Radio astronomy for amateurs — Part 8
Radio astronomy for amateurs ~ Part 9
Radio astronomy for amateurs — Part 10
State of the art

State of the art

State of the art

AUDIO AND VIDEO

Audio testing with scope

Crossover network design Feb

Damping factor — a sales gimmick? Feb

Designing a 700 watt amplifier

Extension speakers May
Four channel — the state of the art

Frequency modulation Dec

1872 Hi-Fi Audio Show Oct

Hi-Fi an initiate’s guide Dec

Noise Reduction systems Feb

Portable sound systems Oct

Record players — guide to Feb

Record wear Dec

The SQ Record June
Zero tracking error June

COLOR TV

Book reviews Apr
Colour camera Aug
Colour comments Apr
Colour transmission Apr
Glossary of terms Apr
Integrated circuits for colour Apr
Light and colour Apr
The Shadowmask picture tube Apr
Training for colour Apr
The Trinitron picture tube Apr

CONTESTS
Piece de Resistance July
Swimming pool alarm contest Oct

INSTRUMENTATION AND MEASUREMENT
Data capture — tilm technique Mar

Fine measurement in geographics Feb

New technology May
Non-contact velocity measurement Aug
Philips scanning system PT226 Mar

Pollution detector July
Signal/Noise ratio optimizing Feb

Three in hand Apr

Transducers in measurement and control — 1 Apr

Transducers in measurement and control — 2 May
Transducers [n measurement and control — 3 June
Transducers in measurement and tontrol — 4 July
Transducers in measurement and control — 5 Sept
Transducers In measurement and control — 6 Oct

Transducers in measurement and control — 7 Nov

Transducers in measurement and contro! — 8 Dec

Spin fiip laser measures air's dirt

MEDICINE, BEHAVIOURAL SCIENCE
Animal guidance systems

Breakthrough in brain X-ray

Nuclear heart pacemaker

MOTORING
Anti-lock brakes {Mercedes)
Integrated circuits in motor vehicles

NEW COMPONENTS, TECHNIQUES
Advances in read onty memories
Common component connections
Doppler radar modules

Electronic pocket calculator

Energy sources

Exhibition supplement

Farads galore

The 1972 IEA exhibition

fon Implantation

The light émitting diode

Linear IC timer

Pocket-sized TV cameras

Printed circuit layout — new method
Sotid State CRT

The Weigand effect

Tri-state logic

PRACTICAL GUIDE SERIES
Practical guide to SCR’s — Part 1
Practical guide to SCR's — Part 2

Practical guide to SCR’s — Part 3

Practical guide to temperature control — Part 1
Practical guide to temperature control — Part 2
Practical gquide to temperature control — Part 3
Zener diodes — Part 2

SECURITY

Industrial espionage

SPACE

Life on Mars?

Searching for the anti-worid
Space spectacular

Space spectacular

Space tracking stations

Star gazing lady

TECHNIQUES

Charge coupling

Fibre optics — today
Flash blindness protection
Laser holographic memory
New technology

Optical levitation

Ripple contral
Sophisticated VOM

GENERAL FEATURES
Beating the laser bug
Blowing bubbles
Computer-interfaced instrumentation
Electronics in Antarctic
Electronics in the Olympics
Eiectronic watches

Gliding time

How noisy is the Concord?
Interfacing

Modern food preservation
Opera house award

Opto electronics

Opto electronics

Resistors in parallel

Sodalite dark tubes
Weighing moving trains

ABC's of Infra-Red
ABC's of Integrated circuits
Basic Electron devices
Beginner's guide to colour television
Beginner’s guide to transistors
Colour receiver technigques
Colour television
Colour television servicing
Colour TV servicing guide
Colour television theory
Dictionary of telecommunications
Electrical craft studies
Electrical installation work
Electronic power supplies
Electronics — self taught
Feed-back amplifiers and oscillators
Industrial electronics
110 Integrated circuit projects
Integrated circuit systems
Know your colour TV test equipment
Logical design for computers and control
Materials in electronics
Model car racing — by radio contro!
Newnes radio engineer's pocket book
Novel experiments with electricity
PAL colour TV
Population, resources and environment
Photoelectronic devices
Practical thinking
Principles of PAL colour TV
Pulse digital and switching waveforms
Radio, television and audio test instruments
Radio spectrum handbook
110 semi-conductor projects far the
home constructor Y
Six language dictionary of automation electronics
and scientific instruments
Solid state projects for the experimenter
20 Solid state projects for the car and garage
Tape questions — tape answers
The population bomb
The radio amateur's handbook
Understanding lasers and masers
Voitage and power amplifiers
101 ways to use your colour TV test equipment
Worlds — antiworlds — antimatter in cosmology
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AUDIO

Advent loudspeakers (Australian)
Akai 18008 four channel tape recorder
AR 6 Bookshelf speakers

Bowers and Wilkins DM2 toudspeakers
CBS SONY SQrecord system

Clarion car quadrophonic sound
Crown IC 150 and DC 300 ampilifiers
Decca London cartridge

Dual 1229 avtomatic turntable
Ferrograph Series Seven Dolby recorder
Goodmans Dimension eight loudspeakers
Harmon Kardon CADS Cassette deck
JVC Nivico CD-4 Record system
Kenwood KA 4002 amplifier
Kenwood headphones KH-71
Mcintosh C26 preamplifier

Mclntosh MC2105 amplifier

Phase Linear amplifier

TEAC AC-7 Auto-cassette

TEAC A-350 Dolby cassette deck

The Novic loudspeaker

Peak TRM-50 amplifier

Philips Quadratiect speakers

Pjoneer PC-50 phono cartridge
Pioneer SA 1000 amplifier

Shure M1 ED cartridge

Smaller Advent loudspeaker

Sonab OA-5 speakers

Sonab 85 S turntable

Sony PS 5520 turntable

Thorens TD 125 tumtable

The Wright LDT 3A tuner

Garrard Zero 100 turntable

PROFESSIONAL

BWD 5098 oscilloscope

Digital reverberation

Electrodata 300 FM tape recorder
Ferrograph recorder test set
Weston 660 series multimeter

AUDIO

Bass Refiex cabinet design

Better sound for $5,00

100 Watt guitar amplifier

Integrated Audio System — Part 1
Integrated Audio System — Part 2
Integrated Audio System — Part 3
Integrated Audio System ET| 425 — Part 4
Integrated Audio System {revision)
Magnavox B-30 enclosure (revised)

Mini — Magnavox 8-30 enclosure
Reverberation unit ET 408

Super Stereo

Tape/Slide synchronizer

TV sound — How to improve it ET 409

MOTORING
Car thief alarm
Headlight reminder

GENERAL

Battery savers (power supplies} ET 511
Decade resistance box

Desoldering made simple

Digitai Frequency meter

Electronic puzzte — Safety crossing ET 510
FET DC Voltmeter

Homes tor ohms

IC power supply

Inverter for fluorescent lamps

Meter mount

Oscilloscope calibrator ET 106
Photographic timer ET 106

Slave flash

Sound operated flash

Wide range vottmeter ET 107




It takes guts to offer
a S-year warranty.
Good guts.

Every Jensen high fidelity speaker comes with a 5-year
warranty. It's the best in the business— an unconditional,
5-year warranty. And Jensen has the guts to give it to you.
Good guts, as in our Models 4, 6 and 3, that have woofers
with heavy magnets and Flexair® suspension for
exceptionally clear sound. Or guts like our Sonodome®
ultra-tweeters which respond well beyond audible ranges.
Or, our mid-range elements with tuned isolation chambers
to eliminate distortion. And special computer-designed
crossover networks for optimum tonal blend.

It's everything you need for excellence in speaker
systems. It's the good guts inside Jerisen.

AVAILABLE
FROM

QLD:
Reg. Mills Stereo —
Buranda 91-1089.

NSW:

Allied Music Systems —
Crows Nest 439-1072.
Audio Gallery -
Warsringah Mall
938-2205.

Allied Music Systems —
St. Peters 51-7071.
Magnetic  Sound -
Sydney 29-3371.
Dynamic  Sound —
Newcastle 21-188.

HIFI House Wollongong
286-661.

Pee Jay Sound Centre —
Broken Hill 7303.

ACT:
Douglas Hi-Fi -
Fyshwick 95-3459.

VIC:

Douglas  Hi-Fi -
Melbourne 639-321.

R & G Appliances —
Geelong 915-24.

John Lewis — Ballarat
323-615.

TAS;

Teak House — Hobart
433-249,

Audio Service — Burnie
312-390.

WA:

Dduglas Trading (W.A.)
Perth — 22-5177.

AUSTRALIAN B D
DISTRIBUTORS: Electronics Pty. Ltd.

202 Pelham St., Cariton, 3053 Vic. Ph. 3478255 7
65 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156




AUSTRALIAN DISTRIBUTORS:
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“Hey ...what do you want
for under $80?”

If you're looking for the best combination of features,

performance and value ... look no further. Glenburn
delivers just that.

The Features

® Full 11” non-ferrous turntable

€ Tone arm cue and pause control

® Automatic tone arm lock

@ Tone arm height and stylus pressure finger adjustments
- .. no tools required

® Fully automatic, of course

® Complete with a Shure magnetic cover, base and dust
cover . .. nothing else to buy

The Performance

® Lowest tripping and tracking forces available under $80

® Largest turntable bearing in the industry

® Exclusive Uni-Planar Mechanism ... results in
smoother, quieter turntables by putting most moving
parts on a single plane

And, The Value

All these unsurpassed features and improved performance
available in great new automatic turntables . . . Both priced
under $100. Prove it to yourself. At your nearest Glenburn
dealer. He'll help you choose the Glenburn automatic
turntable to fit your needs as well as your pocket.

Sometimes you have to pay a little less to get a lot
more,
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RTR Industries of California, to promote its products, use a phrase that has more meaning with
each passing year ... 'total capability”. If ‘"High Fidelity’’ in reproduction is to be an end,
‘“total capability’” must be the means. In loudspeaker design, that demands a fundamenta!

understanding of each speaker component. What better way is there to understand than to
build. And this is exactly what RTR does, from the smallest tweeter and electrostatic panels,
right up to the massive Magnum 25.

“"HIGH FIDELITY” — "“"TOTAL CAPABILITY” — “RTR INDUSTRIES"”

For the true audiophile, a means to an end.

A NEW CONCEPT

The RTR columns are a new concept in transducer application. Each
elegant walnut enclosure houses multiple ultralinear butyl edge
suspension woofers, one of which is planar resistive loaded. This
technique vyields maximum acoustic low frequency coupling,
increased damping and a very smooth response curve. This powerful
low frequency concept is the cornerstone of the RTR column
speaker systems. The ideal speaker system should radiate uniformly
hemispherically, and a RTR column achieves this ideal at the low
frequency end of the spectrum. To achieve ‘‘total dispersion’’ at the
high end of the spectrum, high frequency drivers are employed on
three faces of the columns to produce an incredibly uniform polar
energy response plot.

RTR column speakers, a “"concert hall experience”.

MODEL 88/D MODEL 180/D MODEL 280/0R

Freq. Resp:— 40-18500 Freq. Resp:— 28-18500 Freq. Resp:— 22-25000Hz.
Hz. Size:— 11" x 26%"" x Hz, Size:— 14" x 33%'" x Size:— 16%' x 39" x 16%""
11" Deep. Rec. Amp, 14 Deep. Rec. Amp, Deep. Rec, Amp. Power:—
Power:— 20-60 WRMS Power:— 25-60 WRMS 25-100 WRMS

Go to your nearest RTR dealer, and have a “‘musical experience’”.

THE MAGNUM 25

The Magnum 25 is the largest transducer RTR builds . . . a 25 woofer
with a 6”" voice coil. It is the world’s finest woofer and has no parallel.

SPECIFICATIONS
Power Handling:— 150 watts RMS
Free Air Reisonance:— 12 Hz
Impedance:— 8 ohms
Freq. Response:— 15-800 Hz, properly loaded
B/L Product:— 7.5 pounds/amp.
R
AUSTRALIAN
DISTRIBUTORS:

mD Electronics Pty. Ltd. 202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255
65 Parramatta Rd., Five Dock 2046 NSW, Ph, 799-3156
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RAMCron

Crown Internstional U.S.A.

BY CROWN INTERNATIONAL

1f diamonds are the epitomy of value and quality in the reatm of gems,
then the Amecron 1CI50 control unit and D150 power amplifier is its

equal in the sphere of electronics.
The superb craftsmanship required

reasonably priced superlative product.

You are assured of Amcron’s unwavering and uncompromising
when you consider the

dedication to excellence,

In cutting and polishing a
diamond, is equal to the highest degree of craftsmanship employed at
Amcron, where quality is a creed, not, just a mere claim,

Unlike the price of diamonds, Amcron equipment is not sold by the
carat (or watt), and the IC150/D1560 amplifier combination is a

1C150/D150

combination, as the amplifier to grace your home. Your ears deserve

Amcron.

including D150 front panel

SPECIFICATIONS:
o E'eioe cy Re; % 0.1 db 20-20 kHz at 1 watt
Frequency Responses— HI-LEVEL 10.6 db 3 Hz:100 | pa 4 ey Regponse:—= 0. G-
kHZ; PHONO 20.3 b of RIAA, cailbrated, Hum ang nto 8 ohm;.21db 2-100 kHz. Power Outputi— 100
Noise:— HI-LEVEL 100 db below 2.5V, “a" Watt S lntq_s ohm, both channels operating. Power
welighted; PHONG 80 db below 10 Mv  input, Bandwidth:i—11db, 5-20 kHz at 75 watt RMS into 8

Distortion:— THD essentially unmeasurable; IM .003%
at rated outgut. Phono Input:— Sensitivity 1MV at
lkHz for 2.5V out; Overload 33-330 MV at 1kHz
Sadjustable). Outpu t:— 'Rated at 2.5 volt, typically
OV before overload. Volume Control:— Over 60 db
dynamic range with calibrated tracking. Loudness:—
Excellent simulation of Fletcher Munson curves down
to 60 phono, co-ordinated with volume control. Phase
Shift:— Typigally + 19 to ~—120 20Hz to 20 kHz. Tone
Controls:— =~ 15 db at 30 Hz to 15 kHz. Filtersi—
(High and low filters).

ohms. Distortion:— THD typically 0.002%. (At .01 to
75 watts) IM typically 0.005%. Damping Factor:—
Greater than 200 from 2ero to 1 kHz 8 ohms.
weight:— 25 Ibs.

Audio Magazine said:— "'IC150 — W .vere all able to measure hum and noise levels of approximately —
93 db below 2.5 volts output, and phono nbise of about .50 microvolits — D150 — at a typical output of
75 watts (8 ohms) IM was measured at 0.002%, by implication, THD might be expected to be approx.
0.0005% which neither Amcron nor we could measure. [f you want the very best, our endorsement of the
1C150/D150 is completely given without any reservations.

Stereo Review said:— 1C150 "“We found the frequency response to be down unly 0.3 db at our lowest
limit of 5 Hz and 1 db at 225 kHz. The RIAA equalization was so accurate { £0.25 db) that we may have

been checking the residual errors in our setup.”

D150 — ““There are not many speaker systems capable of absorbing the full output of the D160, but since
its distortion at any level, can only be measured with the most advanced test equipment, one would

expect it to sound first rate, and indeed it did."”

AUSTRALIAN DISTRIBUTORS:

m Electronics Pty Ltd.
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202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255
65 Parramatta Rd., Five Dock, NSW 2046. Ph. 799-3156

AVAILABLE
FROM:

QLD:

Stereo  Supplies -
Brisbane 213-623.
Brisbane Agencies Audio
Centre — Valley 219-139.

NSW:
Kent Hi-Fi — Sydney
29-6973.
Arrow  Electronics -

Sydney 29-8580.
VIC:
Douglas  Trading -

Melbourne 639-321.

TAS:

Quantum Electronics —
Hobart 281-337.

Audio Services — Burnie
312-390.

SA:
Sound  Spectrum —
Adelaidp 223-2181.

WA:
Douglas Trading (W.A.)
Perth 22-5177.
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NDE X 1l 3 @an. 1973—Dec. 1973)

FEATURE ARTICLES

AMATEUR RADIO

Radio Astronomy for amateurs Part 11
Radio Astronomy for amateurs Part 12
Radio Astronomy for amateurs Part 13
Radio Astronomy for amateurs Part 14
State of the art

State of the art

State of the art

State of the art

State of the art

State of the art

State of the art

State of the art

State of the art

State of the art

State of the art

AUDIO

Amazing maze

Beogram 4000 Turntable
Creative audio Part 1

Creative audio Part 2

Creative audio Part 3

Creative audio Part 4
Experimental speaker

Hi-Fi — The state of the art

Horn loaded loudspeakers
Loudspeaker house

Mational feedback

Phonogram (the)

Pop in retrospect

Professional recording equipment
Setting up PA speaker systems
Sopic -~ Audio visual aid
Speakers — an explosion of new designs
Tracking weight

CONTESTS

Piece de resistance No 2
Piece de resistance results
$10,000 computer contest
$10,000 computer contest
$10,000 computer contest
Speaker competition
Speaker competition results

DIGITAL AND COMPUTERS

Computing in Banking
Computerize and be damned
Computer graphics
Computer in your pocket
Digital logic

ELECTRONIC TECHNIQUES

Analogue to digital converter
Constant frequency alternator
Electrostatic cooling

Field plotter

Heat pipes

Improving bridge systems
Linear electric motors
Linear motors

Motor speed control
Protecting reed relays
Variable drive DC motors

GENERAL

Arc welding

Automatic cameras

Build it yourself calculator
Cars — Future shock

Ceramic slides

Cooking by microwaves
Electronics and your eyes
Electronics — It's Easy Part 1
Etectronics — tt's Easy Part 2
Experiments with lasers
Fountain pen meter — Hewlett Packard
Laser communications

Laser communications

Metric units

Multi-projection

Nasa — The first 15 years
Nuclear fallout — the effects
New standard for electromagnetic interference
Numbers

Personal calculators

Phone phreaking

Optical communications
Project kit — IC 150 in one
Project Sanguine

Repairing electronic calcuiators

School in the sky

Sensors on

Sensors on

Sensors on

Sensors on

Sensorson

Sensors on

Sensors on

Sensors on

Setting the pace-heart pacemaker
Telephone rate indicator

Toward a better environment
Transequatorial propogation
Transducers in measurement and control
Transducers in measurement and control
Transducers in measurement and contro!
Transducers in measurement and control
Transducers in measurement and control
Transducers in measurement and control
$29.95 Electronic calculator

Sixty million volts

Unreasoning radiation

Vocum — communications

Watergate bugging

NEW COMPONENTS

CMOS — Logic of the 70's
Pin diodes — photodetectors
Solid state timer IC
Write-only memory

SCIENTIFIC TECHNIQUES

All at sea part 1 — ocean exploration
Cheaper cold air

Cryogenics Part 1 - coldest cold
Cryogenics Part 2 — coldest cold
Electricity from windmills
Exploring archaeology

Lasers

Magnetic measurement

Magnetic levitation

Using an earth resistivity meter

VIDEO

Digital standards converter for TV

PRODULT TESTS

AUDIO

Apan turntable BRU 121

Beogram 4000 turntable

Bowers and Wilkins DM 70 loudspeakers
Deltex SES 417

Dynaco A25 loudspeakers

Empire cartridge 1000 ZE/X

Expo TA 2200 stereo system
Expo TA 3100 stereo system
Feartess 50 amplifier

HMV TG/24Y stereo system

HMV TJ/4X stereo system
Klipschorn folded horn loudspeakers
Luxman SQ507X amplifier
Marantz. 1120 amplifier

Micro monitor headphones MX-1
Nakamichi 1000 cassette recorder
National SG1010 stereo system
Onkyo Model 25 loudspeakers
Otari MX 5500 Tape recorder
Philips GF90805P

Philips sound module

Pioneer CT4141 cassette deck
Pioneer Prelude 500 stereo system
Rectilinear MKX11 loudspeakers
Sansui AU505 amptifier

Shure V15 Mark 3 phono cartridge
Sonab P400C amptifier

Sony TA70/TC121/SS70 stereo systems
Sony ECM 22P microphone
Stanton 6817 phono cartridge
Teac R740 professional recorder
Thorn 1414 stereo system
Trans-static 1 loudspeakers
Yamaha CA 700 amplifier
Yamaha TB 700 cassette deck
Under $350 Hi-Fi

OTHER EQUIPMENT

Hewlett Packard calculator — Model 10
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AUDIO

Audio attenuator

ETI Synthesiser Part 1 (Introduction)

ETI Synthesiser Part 2 (Osc., Keybd Cont.)

ETI Synthesiser Part 3 {power sup., mixers, noise)

Master mixer Part 1

Master mixer Part 2 (see ‘errata’ P. 56 July 1973}

Master mixer Part 3

Master mixer Part 4

Master mixer modification {LM301 repfaces
LM381)

Mixer/Preamplifier for~100 watt guitar amp

Over-Led distortion indicator

Quadraflect loudspeaker system

25 watt amplifier Part 1

25 watt amplifier Part 2

MOTORING

Battery charger
Motor-cycle flasher canceller

GENERAL

Audio frequency meter
Cyclone detector
Digital stopwatch (SeeERRATA P, 77 Jan 1974)

Digitime

Earth resistivity meter

Frequency counter and DVM adaptor

Low cost laser (see ERRATAP. 77 Jan. 1974)
Seven input thermocouple meter

Twin TV

SIMPLE PROJECTS
Door monitor

Electronic decision maker
The revealer — metal detector




INDEX 1ol 4 (Jan. 1974—Dec. 1970)

AMATEUR RADIO

Pirate radio

Pirate radio — readers comments
State of the art

State of the art

State of the art

AUDIO

Ambisonic sound

Ambisonic reproduction of sound
Ambisonics - interest grows
Assisted resonance

BBC Radiophonic workshop
Broadcasting in stereo
Creative audio Part §

Creative audio Part 6

Creative audio Part 7

Dummy head recording
Electronic rags — a la synthesizer
Four-channel psycho-acoustics
FM draft specifications
Hi-Flin 1974

Louis in Moscow

Motional feedback

New Negra Recorder

Six wartts for $1.50

Stereo FM broadcasts

What Quad terms really mean!
Variable speed speech

COMPONENTS
LM 380 IC

The 655 timer IC
Thin film Laser switch

CONTESTS AND SPECIAL OFFERS
Computer contest

Des Troyer power supply contest results
ETt Multimeter contest

LM 380 Special offer

Scientific calculator special offer
$250.00 Component contest

What it was

Win an Experimenters kit

Win a Mini-meter

Win a Multimeter

Win a Soldering iron

DIGITAL

Byting the scene optical digitizers
Digital servicing tools

Digital fault finding methods
Logic trainer

Techniques of digital fault finding

ELECTRONIC TECHNIQUES
Designing simple transistor amplifiers
Designing with pot cores

Electrons from cold emitters
Electronic speed control for motors
Handling CMOS

ELECTRONICS — IT'S EASY
Part 3 — meters and measuring
Part 4 ~ frequency, waveforms, etc
Part § — etectronics in communication
Part 6 — capacitance & inductance
Part 7 — inductive and capacitive reactance
Part 8 — combinations of resistance,
inductance and capacitance
Part 9 — detection and amplification
Part 10 — introducing transistor
amplifiers
Part 11 — emitter followers and transistor amps
Part 12 — operatlonat amplifiers
Part 13 — batteries

GENERAL

Camtec — Camp technology
Constructing electronic projects
Digitat clock — project kit
Electronics in crime Part 1
Electronics in crime Part 2
Electronics in crime Part 3
Electronics in knitting
Experiments with lasers

FM Radio — a new commission
High temperature batteries

ideas for experimenters

ldeas for experimenters

Ideas for experimenters

Led connections

Pocket programmable calculator
Reactance chart

Road safety — un electronic approach

Robots in space

Sensors on

Sensors on

Sensors on

Sensors on

Sensors on

Solar power — a partial energy solution
Spacecraft guidance

The fightwriter

Tribute to Marconi

What'son in 74

Window washing electronically

SCIENTIFIC TECHNIQUES
All at sea — Part 2

Counting photons

Lasers at work

Lasers at work — Death ray
Magnetic river

Time check for radio carbon dating

VIDEO

Cable TV — the wired city

Facts about colour TV

Matrix TV

Picture to signal — colour cameras
Projection colour TV — here now
Short wave facimile broadcasting
Three chip colour TV decoder
Understanding colour TV — Part 1
Understanding colour TV — Part 2
Video disc — colour TV

Video player breakthrough

AUDIO

ETi Synthesizer Pt 4, Envelope generator and VCA

Jan
ET1 Synthesizer Pt 6, Transient 2 generator Feb
ETI Synthesizer Pt 6, Voltage controlled filter Mar
ET! Synthesizer Pt 7, Qutput module, exp conv. EI?A

pr

ET! Synthesizer Pt 8, External inputs, keybd. June
ET1 Synthesizer Pt 9, Completing the 4600 July
50 Watts/channel sterec amp — project 422 Pt 1 May
60 Watts/channel stereoc amp — project 422 P12 June
Four channel amplitier — project 420 Jarr
Graphic room equalizer — project 427 Oct
Monophonic organ May
Plus two — add on SQ decoder amplifier Apr
Rumble fiiter for turntables Oct
Spring reverb/mixer Sept
SQ Decoder Mar

GENERAL

Basic power supply May
Colour organ Nov
Digital alarm clock Mar
Drill speed controller Oct
Dual beam adaptor for CRO

Frequency counter and DVM adaptor Jan
integrated circuit tester Aug
Kill that ghost — TV Feb
Metal detector Dec
Nickei-Cadmium battery charger Feb
Packet me tronome Aug
The Printimer Aug
Three temperature controllers Oct
Touch control light dimmer Nov
Transistor tester May
TV Mésthead amplifier Dec

MOTORING

Capacitor discharge ignition/tacho/rev limiter
Car alarm

Courtesy light extender

Headlight reminder

Ignition timing light

Tacho ~ timing light

SIMPLE PROJECTS
AM/FM experimentgl simulator
Basic power supply

Crysta! radio

Electronic combination lock
Farmers ferry game

Ground connection wireless link
Hee-Haw siren

Meter beater

Morse practice oscillator
Multivibrator

Simple amplifier

Simple intercom

Simple neon relaxation osciilator

ELECTRONICS TODAY

Simple stereo amplifier
Temperature alarm
Temperature meter

Two simple radio receivers
Using AM/FM simulator
Wailing siren

PRODUCT TESTS

Acoustic Research AR-7 ioudspeakers
Acoustic Research LST loudspeakers
Crown D-150 " Power amplifier
Dummy head stereo

Dynaco A-50 loudspeakers

Elac cartridges, STS 665 and STS 656
GL-2A loudspeakers

Goodmans domestic monitor loudspeakers
Harmon Kardon HK 1000 cassette recorder
Heil AMT -1 loudspeakers

Leslie plus two loudspeakers

Ohm F loudspeaker

Philips 521 amplifier

Philips motional feedback loudspeakers
Pioneer CT 5161 Cassette recorder
Pioneer PL 51 direct drive turntable
Rectilinear loudspeakers X 1a

Rotel amplifier RA 611
Soundcraftsman graphic equalizer

Teac A-360 Cassette recorder

Yamaha NS-670 loudspeaker

Yamaha's CA-800 A/B amplifier
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ERRATA
ROUNDUP

Jan.’73-Dec.’74

Master-Mixer, Mar 73, Page 60.
Windings details for coil L1 as given in Table 1 are
incorrect. The number of turns should be 1000 not 100.

Digital Stopwatch. Oct 73

There is a typographical error in the parts list on page 102
of this project.

"Capacitors C6, C7, C8 and C10 should be 4.7 uF not 4.7
pF and 1 pF as shown. The correct values are shown in the
circuit diagram. .

Integrated circuits 1C3, 4,5, 6 and 7 should be 7490’s not
7493. The correct numbers are shown on the circuit
drawing.

Laser, Dec. 73 g
The circuit drawing on page 43 shows C8 with incorrect
polarity. This capacitor should be reversed.

ETI Synthesizer
Modifications have been made to some modules in the
synthesizer, and these have been published as follows; Page

_ 68 April 74, Page 69 June 74 and Page 69 July 74.

420 Amplifier. Jan 74

Page 66,' Fig. 3. Under 'notes’, bottom left of circuit
diagram, Q1 should be TT 800 not TT 801.

Fig. 4, The printed circuit board is incorrectly designated.
The correct nomenclature is ET| 420c not ET| 420a.

Premaplifier parts list, page 68. In list of resistors line
commencing R5, R6, delete R26. Add R28.

In list of capacitors commencing C1, C2, add C31 and
C32.

Page 70. Paragraph 12b — should read cable is 6 i.e.
15¢m. Paragraph 12¢ — should read cable is 8" i.e. 20cm.

Discrete SQ Decoder, Mar 74, page 73
C22 and C30 on overlay are shown with wrong polarity.

Monophonic Organ. May 74

Due to a platemaking error, the component overlay for
the monophonic organ was omitted from the printed circuit
board pattern shown as Fig. 3 (page 60). The correct
drawing is shown on this page.

1422 Stereo Amplifier. May 74

Page 73, SPECIFICATION. Frequency response should be
20 Hz-20 kHz + 0.5 dB not 5 dB as published.

Page 74, circuit diagram. Voltage at junction of R55 and
R57 should be 1.7 volts not 2.9 volts as published.

Page 78

Lines six and seven in the third column of the parts list
should read as follows.

ZD1 Zener diode BZY88C5V6, ZD2 Zener diode
BZY88C5V6, ZD3 Zener diode BXZ70C18 (16V or 20V
will do).

Fairchild type AY9149 and AY8141 transistors, as used
in this amplifier, are no longer available. Types MJ2955 and
2N3055 may be used as replacements but these have a
lower fT and high frequency oscillation may occur on some
amplifiers when these transistors are used.

To overcome this problem the following modifications
should be carried out on the main amplifier board.

1. Connect 0.1 uF capacitors in parallel with R33, R34,
R39 and R40.

2. Change C7 and C8 to 330 pF.

Tacho Timing Light, Sept 74, page 54.
SCR1 should be C106D1 or 2N6240 not 2N2640.

Graphic Equalizer, Oct 74, page 74
Capacitor C16 should be 0.001 uF not 0.01 uF. R20
should be 18k ohms as shown on circuit diagram.
\ .

Pot Core Design, Oct 74

Page 112; Table 2 should be headed ‘P26/16 Potcores’ not
P18/11 Potcores. In table 2A insert line in sequence

28820 — 4C6 — 22 — 120 — + 1% — 30780 — Green.

In table 2B after catalogue number 29240 change 29280
to 29250.

Page 113; Table 3 should be headed P18/11 Potcores.

Table 3a, grade of ferroxcube for the first'six cores should
be 387 not 387.

Catalogue number 24240 has an effective permeability of
47 not 100.5. .

Catalogue number 24450 has a tolerance on inductance of
* 1% not + 3%.

The third column should be headed ‘Number of turns for
TmHx o

Simple Intercoms. October 1974 page 70.

Fig. 1. Output of LM380 should be labelled pin 8
not pin 3.
Meter Beater — Nov 74 Page 60 :

Fig. 1 circuit diagram. Switches at centre should read

from top to bottom. SW1b, SW2b, SW3b. Switches at right
should read from top to bottom, SW1a, SW2a, SW3a.
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For $849.00
you can have music
that sounds like a miillion.

e
m_-

Why the big price tag?

The SX-1010 is the most
powerful two-channel receiver
we've ever built. Des1gned to
deliver an earth-moving 100
watts RMS per channel, the
SX-1010 was created to surpass
the demands of the most
discriminating audiophile.

In doing this, we've elevated
music listening to an experience
that goes beyond all previous
norms. But, of course, the man
who chooses this unit is above
average as well.

Why the big power?
To deliver really big sound.

Not just in loudness—that only
hurts the ears. But, big in

*Recommended retail price

realism of tonal quality. Big in
purnty of reproduction. And big
in faithfulness to the original
performance. A skillful blend of
advanced électronic engineering
and a delicate sensitivity to the
needs of the inner man. After
all, isn't that what you really
expect from a piece of Pioneer
audio equipment.

At Pioneer, we uphold that
trust with almost 40 years of
exclusive commitment to audio
excellence. And from our vast
resources as one of the world's
largest audio companies, we are
privileged to offer seven new
two-channel receivers. They're
all great. It's just that some of
them are greater (and naturally
more expensive). Which one
you choose depends on how

. "'"“‘

P PERR

2
——————
m—

”“@J

§X-1010

demanding you want to be.
Stop by and see.your local
dealer for a demonstration. Ybu
don't have to be a millionaire to
listen to music like one. But,

it helps.

PIONEER ELECTRONICS
AUSTRALIA PTY. LTD.
256-8 City Road, South
Melbourne, Victoria 3205
Phone: 69-6605

Sydney 93-0246, Brisbane
52-8213, Adelalde 2671795,
Perth 76 7776

WpioNneer

High tidelity sterec. That's how perfection sounds.

74
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IF YOU KNOW TRUE COMMUNICATIONS VALUE... INSIST
ON THE —7=£ar/ss77c" DX-160 5 BAND RECEIVER

The big, exciting professional...a real brute of a receiver with gutsy, no-nonsense circuitry, continuous
coverage from 635 kHz to 30 MHz and electrical bandspread for 160-10 meters (Ham & CB) Controls for
I79 ANL, fast-slow AVC, receive-standby, AF & RF gain, antennatrim, main and bandspreadtuning. IthasOTL

audio, cascade RF stage, zener stabilization to cut drift, headphone jack, logging scale, noise limiting in |F
andaudio stages. Operateson 8'D’ celis, 12-VDC negative groundor AC. 6%2" x 14%" x9%" with amassive
extruded aluminium front panel. Outboard speaker included. This receiver, with the trusted Realistic
%r?srzld name has been acclaimed world wide by shortwave listeners and amateur radio operators,

SW ANTENNA KITS FOR
LONG DISTANCE

HEAR MORE WITH
T IREALISTIC_
PORTABLE ASTRONAUT 4

- HRR

99.95
The low-priced 4-band portable that g;znigmzvi':eodeallsg' sthperi r;';t?étgfs;
tells you what in the world is going o ) :
| | on! FET-IC circuitry gets global broad- e ppelinshections: 4.35
| casts plus AM/FM. Fine tuning on SW,
tone control, 32" speaker, telescopic Deluxe model 75’ copper wire, 50’
SW/FM antenna, built-in AM antenna, lead-in wire, plus insulators and
jack for external antenna. With ear- easy instructions. 9.25
©4:12 8nd 12-22 MHz SW pzhOI;Ie, AC cord. 278,758 e
12-77:

RYDALMERE 280-316 Vicloria Road Phone:  638-6953

EPPING 16 Langston Place, Phone: 86-1827

PYMBLE 112 Pacific Highway, Phone:  449-5046

SEVEN HILLS Shop 108, Regional Centre, Phone:  622.7507

GOSFORD ltnperial Centre, Mann Street Phone: 043 24.3392

CAMPBELLTCWN 79 Dumaresq Street, Phone: 046-23524

MERRYLANDS: 209 Merrylands Rd., Phone:  637-4448

HORNSBY 2b Burdett Street Phone: 47-1673 ELEc I RoNlcs
MIRANDA FAIR ;oumam Court Level Phone:  525.3350

EMERTON hop 17 Emerton Village, Jersey Road, Phone:  625.5870

MAROUBRA 181 pMavoubra Rd., o d Phone:  34-5683 THE WORLD WiDE SUPER MARKET OF SOUND FOR 52 YEARS
NEWCASTLE 788 Hunter Street West Phone: 69-2207
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KOLUMN

1t was the late Professor
Herman Horne who first
expounded the theory that
Hi-Fi is a disease which
impels its victims at an ever-
increasing velocity towards
poverty.

He was right. A friend of
mine gets a kick out of
sitting in his garage at
night, just listening to his
house.

He did what most Hi-Fi
enthusiasts do. Boughta
you-beaut turntable and
amp, then looked for a
good brand of speaker
system.

It was good, and it cost
him the earth. But it still
wasn’t quite good enough
to handle all the perform-
ance of his other equip-
ment. Three speaker
systems later, he's got
something more like it.

He could have saved him-
self aiot of mucking
around and around 50% if
he'd built one of our
systems.

We work it a bit like an
options iist for a car. Only
with us, the saving is
considerable because you're
not paying high labour
charges for someone to

put the system together.
You do it. And it's easy.
Apart from the variety of
enclosures and baffle
boards, the kits really are
complete. And that includes
even front-edge veneering
and a clever sort of snaggy
nylon gripping that holds
the removable frontgritle on.
Most of this is explained

at the right here, but
another point worth men-
tioning is that we're so
deeply into this side of the
business that we can easily
supply baffle boards to suit
existing enclosures on a
custom one-off basis.

It's a great way to start
with the optimum system,
without going to inter-
mediates. And you can
expand as you like by
getting a different baffle
board, and doing clever
speaker swop-abouts.

And with the brass you
save — well, you might even
consider carpeting your
garage floor!

A Merry Christmas to you
all — and especially to
Alfred E. Neuman of Gore
Hill, who writes such nice
letters. But in

crayon?

System1Enclosure

$19:

System 2 Enclosure

$22-50

System 3 Enclosure

$25-50

Already assembled and As with system 1, complete in The beautiful giant. Same

veneered, and complete with.
baffle board and peel-off

every respect, All you do is
rub over with Mr, Sheen. Size

details as for others, Well made
and finished. This one measures

front grille. Size is approx.
21%" x 12%" x 19%”.

is approx. 25%"" x 17" x 23%".

27% x 19%' x 25%"".

NOTE: Two different baffle boards are available for each enclosure, and enclosure | price includes one
baffle board which wilf suit whichever speakers you choose from the selections below.

speaker selection
to suit above
systems

1A: 6’ Plessey C60 woofer {P&P 75¢c) $10.90.

3" Plessey C3GX dome speaker (P&P 50c)
$4.90.

1B: 8" Plessey C8MX speaker {P&P 75c) $9.50.

Board also has a two-inch vent,

2A: 12" Plessey C12PX woofer (P&P $1.50}
$21. 1" Plessey X30 dome tweeter. (P&P
50c) $7.50.

2B: 8”" Magnavox 830 woofet (P&P $1)
$18.50. 1" Phitlips dome (P&P 50c) for $6.75.

3A: 12" Plessey C12P woofer (P&P $1.50)

$19.80 OR C12PX (P&P $1.50) $21. 6"
Plessey CBMR mid range (P&P 75c) $8. 1" X30
dome tweeter (P&P 50c) at $7.50.

38: 12" Phillips woofer (P&P $1.50) $28.

5 Phillips mid-range (P&P 75¢) $13.50.

1" Phillips dome tweeter (P&P 50c) for $8.75.

Bafﬂe Board to your specifications
$2.50 extra. Separate baffie boards

$6.00 each.

RESISTORS

What is this? Give-away month?
Look at these . ..
per 100 of one type or $2.50 per
100 mixed, or 3 cents each.

1W: $4.00 per 100 of 1 tyoe, or

6 cents each. P&P: under 100,
add 50c. For each 100, add 80c.

%W & ¥%W: $2.00

$5.00 per 100 mixed, or a miniscule




SYDNEY: 402 Kent St. Sydney, 29 1005.
982 9790. ADELAIDE: 12 Peel St. Adelaide, 87 5505. BRISBANE:

293 St. Paul’s Tce. Fortitude Valley, 52 8391. MELBOURNE: 271 Bridge Rd.
Richmond (Gallery Level, Church St. entrance} 42 4651. PERTH:

557 Wellington St. Perth (Opp: new bus terminal), 21 3047,

*NEW SHOWROOM JUST OPENED! 657 PITTWATER ROAD, DEE WHY.

OUR $79 MISTAKE

Some muddlehead at our ad agency left
the price off our BSR P128 turntable

bargain in ET! last month, Should have

been $79. Stilt is. And still is five bucks

under you-know-who's catalogue price.

P&P $3.

CHEAP

Not the lone star state, but
power transistors from famous
Texas Instruments Incorporated.
Cop these low prices......

TIP31B: 0.94 TIP32B: 0.98
TIP33C: 1.00 TIP34C: 1.05
TIP35B: 1.10 TIP368B: 1.15

TIP2955: 1.30 TIP3055: 1.14
Discounts on 10 or more of any
one type. Minimum mail order
$2. P&P: as a rough guide, allow
50c for up to 10 items. Phone
us for P&P quote on larger
orders.

o

"TEXAS

< J

&

CAPACITORS: (]
This is it. Any electrolitic capacitors we have in '
stock are reduced this month. From the normal

price, you cut 10% OFF. I
107O0FF 1

Use this coupon for mail order. Please don’t send cash. Remit by Postal Order or crossed
cheque, made payable to Kitsets (Aust) Pty Ltd. Sehd to P.O. Box 176 Dee Why 2099.
For PMG/COD delivery, call 982 7500 (Area code 02) anytime {24 hour service) and
tell us what you want. Orders are despatched within 24 hours. Please fill out form
carefully and PRINT all detalis NEATLY. If your order comes in iooklng tike a second-
hand pakapoo ticket, we have to hang on to it until you send us a furious letter., And

that doesn’t do either of us any good.

U-BUILD STEREO AMP
HUGE SOWATT
PER CHANNEL

Hang on to your house when you build this beauty. Superb ET circuit
gives genuine 50W RMS per channel with both channels driven into

8 ohms at typically less than 2% distortion. ldeal for nerve-shattering
jokes on your mother-in-law. |f you can whack a crystal set together, this
should be a snack for you. Complete with real teak cabinet. P&P $3.

---------------------------‘
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................................... P'code . . . . . . . Phone
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HOW NAME OF GOODS AND PRICE P&P sue
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If you want your order sent registered (advisable) add 75¢
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REMITTANCE TOTAL: Add Column E —&
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Copyright 1974 Kitsets Aust, Pty. Ltd.
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UNDERSTANDING

The aim of this series is to explain the basically simple principles which,

when combined, make the near-miracle of colour television possible.
The intention is to avoid intensive explanations of any step in the
process (as a specialist may require) since this would cause a general
reader to feel adrift. Instead we shall describe the fundamentals which
are essential matter for anybody seeking a broad understanding of

colour television.

IN PART 1, last month, it was shown
that the human eye can be persuaded
to see almost any colour merely by
presenting it with a mixture of three
lights of the primary colours red, green
and blue in suitable proportions. The
only shortcoming of the illusion is that
the full vividness (saturation) of most
of the pure spectral colours cannot be
simulated, but it is acceptable for
television.

Ordinary monochrome television,
like black and white photography,
conveys a visual impression of a scene
by reproducing only the brightness of
each part of the scene in correct
position relative to all the other parts.

For many purposes this ‘brightness
copy’ is adequate since we can
recognise most objects by their shape
alone, and guess at their colours from
experience. Colour TV on the other

hand requires three brightness
variables — one for each primary
colour,

Fairly obviously, a workable colour
television link can be made by using
three monochrome television links as
follows: Three monochrome television
cameras view the same scene through
red, green and blue filters respectively.
The brightness copy produced by each
camera is displayed through a similar
coloured filter. The viewer looks at the

1A

JLOURTV

red, green ana blue brightness copies
superimposed and therefore sees the
original colour scene. This simple
scheme is sometimes used for
closed-circuit projection television, in
the form shown in Fig.9.
Unfortunately the scheme s
impracticable for domestic colour
television. The main objection is to the
use of three transmitting channels.
This  would involve  expensive
triplication of transmitting and
receiving equipment, ineffective use of
transmitter power, and excessive
occupation of valuable frequency
space (a single television signal fills a
bandwidth that could otherwise be
occupied by at least 400 different
radio programmes!). Another
objection is that standard
monochrome receivers, of which large

PROJECTION SCREEN

S —

/

Fig. 9. A workable colour tv link can be
made by using three monochrome links
to copy the brightness of a scene
independently in each of the three
primary colours. Fig. 9a (top) shows a
simple closed-circuit projection tv
system. To reduce registration problems
a single lens can be used to view the
scene, and dichroic mirrors used instead
of filters to split the light into its
primary colour components, to give the
usual arrangement of a colour tv camera

N I/ ’
o —O~ RED FILTER RED FILTER
/\ /,1/
b= —
o GREEN FILTER GREEN FILTER
0D N
[ — >
2/ BLUE FILTER BLUE FILTER
b= —>
(A) v TV SIGNALS
MONOCHROME - MONOCHROME
TV CAMERAS TV PROJECTORS
fcolor™y 1 i
|CAMERA PICKUP |
{ TUBE Lo
! =)
| [
LENS | RED !
\ LIGHT |
| sLoe | Pickup I
fet— ™v
({) R |2 | L SIGNALS
GREEN ' l
| LIGHT » |
| DICHROIC l
PICKUP MIRRORS I
= TUBE 1,
>
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L J

shown in Fig. 9b (below).



numbers wili probably always be in
use, would give poor pictures since any
single colour channel has an unnatural
colour bias, e.g.: a bright red object is
‘black’ to the blue channel since it
reflects no blue light.

The solution of these two problems

of  restricted  bandwidth  and
compatibility with  monochrome
receivers was the major achievement
which  made domestic  colour
transmission possible.

MONQCHROME COMPATABILITY
This demands that a colour television
signal should resemble a monochrome
signal so closely that a viewer of a
monochrome receiver sees a
monochrome picture which ideally is
not degraded in any way, so that he

cannot even tell whether the
transmission is colour or
monochrome!

The relative brightness of different
coloured objects in the monochrome
picture must be correct. The eye
sensitivity curve in Fig.2 last month
shows that the eye is somewhat more
sensitive to green than red or blue, and
therefore the -colour green should
appear brighter in the monochrome
picture than the others. |f a scene is
being viewed by a colour camera (such
as in Fig.9b), the three tubes of which
have been adjusted for equal
sensitivities, the output signals can be
added together in the following
conventional proportions to give a
brightness or /uminance signal ‘E,.’
whose colour response resembles Fig.2
and will therefore give a good
monochrome picture:—

3 Eg +.59Eg +.11 Eg = Ey, where
Er.Eg Eg are the voltage outputs of
the three colour tubes for any part of
the scene, Ey, = level luminance of
that part of the scene.

Fortunately it is easy to add (or

subtract) voltages in any proportions.

by means of resistor networks and
summing amplifiers.

COLOUR DIFFERENCE SIGNALS

Transmitting luminance solves the

compatibility probiem but, at first

sight, appears to occupy all the

frequency space available for one

television channel. For colour we must
|

' ~~ E: ™v ONE SCAN LINE TIME —
CAMERA = MITTER
= — VIDEO
= . SIGNAL
OBJECT TO BE 2 .
TELEVISED PATH OF SCAN

Ey + ER —/
ER — Ey
-
w DISPLAY]
EG | TUBE
COLOUR +
< DIFFERENCE
SIGNALS )
-0.1 Eg
~ EB -~ EY _\

Fig. 10. Process by which a receiver
reconstructs the primary colour
signals required by the display tube
from the luminance signal Ey plus
the two colour difference signals.

transmit three channels of information
from which the colour receiver can
reconstruct Eg  Eg, and Eg. Since
compatibility requires E, to be
transmitted, it would be convenient to
transmit two further variables:

Er —Ey

and EB — Ey.

These are known as colour difference
signals and are of interest only to
colour receivers. In the receiver, Eg
and Eg can be reconstructed simply
by adding particular pairs of signals
together thus: .

(ER "‘Ey) +Ey S ER

and (EB = Ey) + Ey = EB

It is not necessary to transmit more

- than the three signals E, (Eg — E)

and (Eg — Ey/) for the receiver to be
able to reconstruct the third primary
colour signal Eg as well, since it can
be obtained from:

- 51 (Ep —Ey) —.19 (Eg —Ey) +
Ey = EG

To prove this just write the equation
again, replacing E. each time it
appears by its full form (.3 Eg + .59
EG +.11 EB)' Try it!

The colour difference signals have
peculiar properties which are worth
summing up.

1. In conjunction  with  the
luminance signal they provide suffi-

VOLTAGE

_|_ ADDING CIRCUIT

AMPLIFIER WHICH MULTIPLIES
INPUT BY THE FACTOR SHOWN

b

cient information for a colour receiver
to reconstruct Eg, Eg and Eg. The
process is summarised in Fig.10.,

2. A monochrome receiver does not
use the colour difference signals, only
the luminance signal which contains all
the brightness information of the
scene.

3. The colour difference signals
convey no brightness information.
Together they specify points on the
triangle of reproducible colours, and

. their axes were shown in Fig. 8 last

month. Thus they convey information
on the hue and saturation of any
colour.

4. Unlike E their values can go
positive or negative.

5. For white, black or any shade of
grey, both colour difference signals are
zero. Thus the converse compatibility
requirement of a colour receiver being
able to receive a monochrome
transmission is neatly solved since no

colour  difference  signals  are
transmitted and their values are
effectively zero.
BANDWIDTH

Somehow the two colour difference
signals must be transmitted together
with the luminance signal in spite of
the fact that the luminance signal can

Fig. 11. Principle of tv scanning. The flyback at the end of a scan line to the start
of the next is assumed to be instantaneous.
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UNDERSTANDING COLOURTYV

VOLTAGE

| DISPLAY SCREEN

!
t
"
t

dio—s o

T T
|
£s DETECTED
VIDEO SIGNAL

.

Fig. 12. Television display. The screen is scanned in synchronism with the camera by a spot of

brightness controlled by the video signal. If the scan is sufficiently fast, an illusion of the

televised scene is created,

be expected to take up all the available
frequency space for a television signal,
and in such a way that neglible
interference between the three signals
occurs!  The requirement seems
impossible until the nature of
television bandwidth is understood.
Referring to monochrome television,
at any instant the television camera
produces a voltage which represents
the brightness of a single small part of
the scene. To convey brightness
information about the whole scene,
the pickup tube in the camera ‘scans’
the scene in horizontal sweeps {lines)
each a little below the previous one,
similar to the movement of your vision

in reading this paragraph. The output
voltage therefore varies as the scan
passes across light and dark objects,
this forming the video signal. This is
shown in Fig.11 where the output
waveform can be related to the simple
picture shown. When the whole scene
has been scanned, the scan begins
again from the top.

It is arranged that the receiver
produces a spot of light on its screen
which scans the screen surface in
synchronism with the camera scan. At
any time the brightness of the spot is
made proportional to the voltage from
the camera. If the scan is so fast that
each part of the screen.is rescanned

> FREQUENCY

RESPONSE
A ¥ % 1 1
O (coARsE (FINE 5 MHz
DETAIL) DETAIL)
Fig. 13,

a) To ensure a luminance signal does not occupy excessive bandwidth it is passed through a
filter of the response shown, which permits adequate picture resolution.

ENERGY

IIHIIIIHHIm

15.625 Hz

b} A scene containing only horizontal detail would cause a luminance signal containing only

harmonic frequencies of 15.625 Hz.

ENERGY

]
o 15.625 Hz
7N _’l
jajn}
n
FREQUENCY

¢} The luminance signal for typical real scenes still tends to contain energy concentrated at

multiples of 15.625 Hz.
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before the visual impression of the
previous scan has faded, the eye has
the impression of a complete picture
as shown in Fig.12.

Clearly the video signal must at times
change very rapidly between its ‘black’
value and its ‘white’ value. It is vital to
know the fastest it might change. The
following determine this.

1. The faster the scan the faster the
video signal may have to change. In
most countries a whole picture, called
a frame in comparison with
cinematography, has 625 lines to give
adequate vertical resolution.
Successive pictures must be presented
to the eye about 50 times a second or
flicker is intolerable. This could imply
a need to scan all 625 lines every =
second but a technique called
interlaced scarning is used to halve the
scanevery alternate line in 5lo second,
then scan the remaining lines in the
next SL second. Each of these scans of
312%2 (iines is called a field. From a
distance the eye sees the field flicker
rate {60 per second), not the frame
flicker rate (25 per second). Since
312% lines are scanned in 513 second,
each line is scanned in 64 millionths of
a second {64 uS).

2. The finer the detail of the scene,
the faster the video signal must
change. It is reasonable to expect the
picture resolution horizontally to be
about as good as it is vertically.
Combining factors such as the loss of
some vertical resolution because about
40 lines are necessarily outside the
picture area, and the rectangular shape
of the screen, the absolute maximum
horizontal resolution desirable is the
ability to display about 320 pairs of
laternate bright and dark patches
across a line. While this is unlikely to
occur in a picture, such fine detail can
occur in parts of scenes and the video
signal would then have to change at a
frequency of about gfs = 5 MHz. In
practice an absolute limit is set at 5.5
MHz — see Fig. 13a). This applies both
to monochrome video signals and to
the luminance signal for colour
television.

Thus in theory the luminance signal
might at different times have any
frequency from zero to 5.5 MHz,
depending on the scene detail being
scanned. Apparently there is no
frequency space available for our
colour difference signals since 5.5 MHz
is all the bandwidth allowed for a
television channel, and any attempt to
reduce the luminance signal bandwidth
would cause blurred (reduced
horizontal resolution) pictures.

However examining the actual
occupation of the 5.5 MHz bandwidth
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by the luminance signal shows that
some frequencies are far more likely to
occur than others! For all likely scenes
to be televised, the waveform
produced by a typical scanning line is
fairly similar to the tine before and the
line after. If we imagine a scene where
every line waveform is exactly the
same (a picture of a row of vertical
bars perhaps), a  mathematical
-description of the video signal would
be:

(complex waveform of one line) X
{line scanning frequency).

Although the complex line waveform
_might consist of many frequencies, the
video signal would consist only of
whole multiples (harmonics) of the
line scanning frequency, which is alug
= 15625 Hz. (Fig. 13b). The
frequencies between these harmonics
would not occur at all! Although a real
scene is not like this, all real scenes
tend to give video waveforms
containing little or no energy midway
between line frequency harmonics.

COLOUR OIFFERENCE
BANDWIDTH

Clearly the luminance signal does not
fil  the available bandwidth as
completely as it appeared, which
might offer a possibility of finding
room for the colour difference signals.
Can the extra bandwidth requirement
first be minimised?

Another property of the eye ensures
it can. The eye is insensitive to fine
colour detail i.e, differences in colour
between adjacent small areas. It is far
more sensitive to brightness detail,
which the luminance signal provides.
The bandwidths of the two colour
difference signals can be considerably
restricted to 1 MHz, resulting in
reduced horizontal colour resolution,
without seriously affecting the colour
picture. The eye tends to extract fine
detail from the luminance
information, and be satisfied by
correct colours only for comparatively
large objects in the scene.

Like the luminance signal, the colour
difference signals contain energy
mainly at harmonics of line scan
frequency.

COLOUR DIFFERENCE
SUBCARRIER -

The trick which makes it possible to
add the colour difference signals to the
luminance signal without interference
is to multiply (modulate) them by a
special high frequency known as the
subcarrier, to distinguish it from the
transmitterI carrier frequency.
Amplitude modulation of a carrier
produces sidebands or frequencies
spaced away from the carrier by the
modulating frequency. Since the
colour difference signals contain

mainly line frequency harmonics, the
sidebands produced will be at
line-frequency steps either side of the
subcarrier frequency, up to *1 MHz
away from it. We are free to ghoose
the subcarrier frequency. If it is placed
between two high harmonics of line
frequency, all the colour difference
sidebands will occur in the 'dead gaps’
of the luminance frequency spectrum.
The  modulated  subcarrier can
therefore be added to the luminance
signal with minimum interference as
shown in Fig.14, The process is called
‘frequency interleaving’ for obvious
reasons.

Since the modulated subcarrier is an
ac signal it has no nett dc value and

RESPONSE

(FINE COLOUR DETAIL
NOT REQUIRED)

A 1 1 A

therefore does not affect the output
level from the simple diode envelope
detector in a monochrome receiver,
which therefore responds only to the
luminance signal. The subcarrier
oscillation does tend to produce fine
dots on the monochrome picture but
using suppressed carrier modulation,
plus very careful choice of subcarrier
frequency, make this effect entirely
negligible.

Part 3 next month will explain how
it is possible to modulate both colour
difference signals on the single
subcarrier and the remarkable
implications of the method chosen,
summed up in the magic word PAL! @

#~ FREQUENCY

0 | 5
Fig. 14

MHz

al The colour picture does not suffer much if both colour difference signals are passed

through low pass filters with this response.

ENERGY

15.625 Hz

e
T

»— FREQUENCY

b) Energy in the colour difference signals tends to be concentrated at harmonics of line

- FREQUENCY

frequency.
ENERGY
MHz f_ 1MH2
|
il
|
SUBCARRIER
FREQUENCY
COLOUR

DIFFERENCE ™\

LOW PASS
FILTER

SUBCARRIER
FREQUENCY

ENERGY

¢} Modulating a high frequency (subcarrier)’

by a colour difference signal produces
sidebands to X 1MHz.

MODULATED
SUBCARRIER

d) If the subcarrier frequency is carefully

chosen, the colour signal sidebands lie

[

SUBCARRIER
FR EQUENCY
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between the: luminance energy peaks. This
aI/_ougrs the signals to be added together with
minimum interference.

FREQUENCY
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Sole Australian distributors

INTERNATIONAL DYNAMICS
(AGENCIES) PTY. LTD,,
P.0.Box 205, Cheltenham, Vic. 3192,

INTERD

Celestion
Ditton 25...

they’re back!

Hen’s teeth have been plentiful by to hear the speakers which ‘Electronics
comparison— until now! We’ve had an Australia’ classified as “one of the finest
assurance from the manufacturer that these loudspeakers ever introduced to the
superb speakers will be coming from Australian market”.

England in regular shipments, so start (Complete

looking for them at any of the addresses review )

below. If you know Celestion Ditton 25, available.)

make new acquaintance with this superb
speaker system. If you don’t —then prepare

Celestion Ditton 25 reproduces all frequencies with the
utmost realism from 20 Hz to 40 kHz. The design
utilises the highly successful Auxiliary Bass Radiator so
that even organ pedal notes are reproduced with
superb realism. The ultra-wide bandwidth and smooth
response ensures the truest reproduction of all types of
orchestral and vocal sounds.

Size:32” x 14” x 117,

Overall frequency response: 20 Hz to 40 kHz.

Power handling capacity: 25 watts RMS, 50 watts peak.
Impedance 4-8 ohms.

Drive units: 12” Auxiliary Bass Radiator, 12” long throw
bass speaker, 2 pressure type mid and high frequency
units.

...and so are DITTON 66 MONITORS,
DITTON 158's and DITTON 44's.

Available from: TAS. Audio Services, 44 Wilson St, Burnie 7320
Telephone: 312390
N.S.W. M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221 VIC. Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121

Telephone: 546 1464 Telephone: 42 3762
Q’LD. Stereo Supplies, 95 Turbot St, Brisbane 4000 W.A. Albert TV & Hi-Fi, 282 Hay St, Perth 6000
Telephone: 21 3623 Telephone: 21 5004
S.A. Challenge Hi-Fi Stereo, 96 Pirie St, Adelaide 5000 A.C.T. Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606
Telephone: 223 3599 Telephone: 82 1388
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HOURS OF TRADING: \
MON-TUES-WED & FRI: 9am —
5.30pm. THURSDAY: 9am — 7pm.
SAT: 9am — 1pm. C.0.D.'s: Please
add $1.20 to Posting fee. NO
ORDERS UNDER $3.00 accepted.
S.A.E. FOR REPLIES PLEASE.
Post & Packing 50c where not

included. PLEASE PRINT YOUR
NAME & ADDRESS. J

COMPONENTS IN AUSTRALIA

N AETERS.
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follo; ody dia 91", All values =

§ DR
VORTEX STEREOQ CASSETTE DECK

mechanism with tape eject facility and
resettable counter. Easily operated by
5 push-button (Piano key) controls,
and includes High Quality “ALPS”
recording or play-back head and erase
head. Tape speed 4.75cm (1-7/8"") sec.
Plus or minus 1.5% Wow
and flutter less than 0.25%
Operates on 250VAC.
with appropriate trans-
former PF3723 $873.

%8 s Non-sealed.
' dle,
5/8" spin oo =
e “SV“T" & nate Turn bwsa;‘tnd‘e
?\Aow'n'\g va“::\!??\f\e?\?\oons as Type
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Now 30 cach or 7
M.S.C. $9.0! ng Kt

for mountl 5930‘: 10

to PLESSEY 3+3
STEREO AMPLIFIER
KIT

Beautifully packed Easy to
Build = Kit. Complete with
Volume, Bass and Treble
Controls, Power supply and 555 TIMER As re-
components (Transformer not included) commended In the ELECT-
Complete with comprehensive instructions. RONICS TO

Output power — 38 rms per channel. Input features

impedance 20M ohm. Current consumption

{power output = W) 680 mA (both
channels) NOW ONLY $27.00 P&P $1.
'Fl”r;i\ségrmer to suit: A & R 5508 $7.50 P &

SIGNETICS LINEA
I'\J% TIMERS .

0

B : Timing fr -
;\osteconds through Hours; Opera%es o'nm bhglt‘f:l
| Astable and Monostable modes; Adjustable
Sue i High Output can
tigee or sink 200 mA; Output can drive
g‘(.: i Temperature stabllity of 0.005% per
ormallyof (S):\l ﬁ O|\S-'F output. Aiso

gnetics i

place 2 NE555Timers), Same f
above but in a 14 | Srans s
each or 10 or s2°r'>(l,r},D.l.L. Package $2.15

FE)
YL
s

e
the d\sad"a.mo%ne

%.camBLOC

SINCLAIR
STEREO 60

PRE-AMPLIFIER & CONTROL UNIT.

Elegantly modern design with stringent high
fidelity standards. Silicon epitaxial

65¢ transistors are used throughout and a very

Medium 95¢C high signal-to-noise ratio has been achieved.
Med““""‘re 40¢ The unit is very easy to mount in cabinet or
M\nlat\“‘n $1.00 modern plinth with motor and plck-up
ub-mm $1.25 assembly. Input selection is by means of 4
Sub-M $1.50 push-buttons and accurate equalisation Is
Sub-m uT provided for ali usual inputs. Complete with
LL-0 instructions. Selling previously for $31.30

NOW ONLY $25.50 P & P $1.00

5¢

dlum 52¢

3 Miniature 53¢
a “ 60¢
9 “ 65¢
60c

=

= T Y g
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G, coral
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cabinet are as follows:
Features (8SA-1)

< 8 SPEAKER SYSTEM KIT 8SA-1
? 35W, 3-wav. 3-speaker system in

kit form includes all speakers,
crossovers, terminals, wire, screws,
emblem for front of box.

The features as assembled in a designed

a
-’

Z—SPEAKER SYSTEMS

@, .
<

| =

Typeofcabinet ... ... ... ...ttt eeeneeecnccancecen Closed type S
Typeofspeaker .. ...c.ivivieeecencacacaanan . 3-way 3-speaker =
inputimpedance ... ... .....cc000.. ¥ o S0 Ohms 5 =
Crossover frequency 47'30'2'28’333 :z

Frequency response N z

SENSILIVILY « o v e e v v s ssssssaaaamar o e 3dB PAIR

Capacity ...............n.n fiERmT e e 35 W

12 SPEAKER SYSTEM KIT 12SA-1
60W, 3-way, 4-speaker system in kit form includes all speakers,
crossovers, terminals, wire, screws, coral emblem for front of box.
The features as assembled in a designed cabinet are as follows:

Features (125A-1)

Type of cabinet

Type of speaker

Input impedance

Eesd

W s
10” SPEAKER SYSTEM KIT 10SA-1
50W, 3-way, 3-speaker system in kit form includes all speakers,

crossovers, terminals, wire, screws, coral emblem for front of box.

The features as assembled in a designed cabinet are as follows:
Features (10SA-1)

Typeofcabinet . ..........cccvmeeaccaaaccsencan t ... Closed type
Typeofspeaker .. .....cccceeenoonccecsccccnaana 3.way 3-speaker
Inputimpedance .........cccccceemroaacanrcaneecs oloin © oG 8 Ohms
Crossover freQUENCY .. ... .. cceeeenocencoancannan 2,002; 6,000 Hz
FrequUenCY reSPONSe . .. .ueeueeeeeecaasanoocascnns + 407 20,000 Hz
Sensitivity .. ... ... i booeeens .93 dB[
Capacity ..... [ RS -4 SR SRS o 50 00 0 o o 0B oblolElact- 0 0 & S0wW

Price 5 péir

Crossover frequency
Frequency response . .
Sensitivity
Capacity

M.S.C. SPEAKER ENCLOSURE KITS
FOR PHILIPS HIGH-FIDELITY
SPEAKERS

.o easy to build e easy on the eye
@ easy on the pocket @ no complicated
cutting, drilling or shaping e few tools
required ® no need to be a carpenter to
complete these easy to make enclosures.
Comes complete with prepared and
veneered ready assembled cabinet, front
grille frame, edging and facing veneer,
screws, etc.

\-L7

3A

/ !
4 !
Speaker system 2A — for 7"’ woofer & 1" tweeter
Power Handling Capacity 20W rms.
Speaker system 3A — for 8" woofer & 1’ tweeter
Power Handling Capacity 20W rms.
Speaker system 4A — for 8" woofer + 5" mid range + 1’ tweeter
Power Handling Capacity 20W rms.
Speaker system 5A — for 8’ woofer + 5'" mid range + 1" tweeter
Power Handling Capacity 10W rms. Column Type.
Speaker system 7A — for 12" woofer + 5’ mid range + 1"’ tweeter
Power Handling Capacity 40W rms.

0
0
IQ

~
$11.50

5A

$13.50
$16.50
$24.00
$29.00

GRILLE CLOTH $5 yd. INNERBOND $2.00yd. {Only supplied with above enclosures}

All enclosure systems are s

ecially packed to ensure safe arrival to customer per Comet

Overnight Transport. As freight rates fluctuate with size of carton, weight & distance, these

will be dispatched freight forward and insured.

PHILIPS SPEAKERS
One of the best on the market today.

AD 0160/78 AD 5060/sQ8

AD 1265/W8 12 High Fidelity Woofer, 30W rms s
Frequency Range 10Hz-1.2kHz. Res. Freq. 15Hz.
$19.95 p&p $2.50, AD 8065/W8 8’ High Fidelity
Woofer, 20W rms BQ Frequency Range. 35Hz-1.8kHz.
Res. Freq. 28Hz. $14.00 p&p $2.00. AD 7065/W8 7’
High Fidelity Woofer and Mid Range, 20W rms 8

Frequency Range 50Hz-2kHz. Res. Freq. 28Hz.
$12.00 p&p $1.50. AD 5060/W8 5’ High Fidelity Mid
Range, 10W rms 8... Frequency Range 50Hz-4.2kHz.
Res. Freq: 50Hz. $9.95 p&p $1.00. AD 5060/5Q8 5
High Fidelity sealed ‘Sqawker’. 40 rms with
cross-over filter ADF500/4500/8. 8 Frequency
Range 180Hz-10kHz. Res. Freq: 210Hz. $13.85 p&p
$1.00. AD 0160/T8 1’ High Fidelity Dome Tweeter.
20W rms with 1600 Hz cross-over filter ADF 1600/8,
40W rms  wi 4500Hz cross-over filter ADF
500/4500/8. 8.l Frequency Range 1,5kHz-22kHz.
Res. Freq: 1kHz. $8.56 p&p $1.00. ADF 500/4500/8.
3-Way Cross-over Network. $11.50 p&p 50c. ADF

1600/8 2-Way Cross-over Network $5.50 p&p 50c. j




PAC" ‘A’ TOROIDAL
CORES FTMC type 107527
SB. External diameter
13/8"” x  3/8”
Internal diaméter
approx. 6 for $2.00 P & P
50c. .

)

i )

CUII]PDNENTI d
EVERYTHING IV E[EL‘TRU/VIL‘S

‘ 95-97 REGENT ST., REDFERN N.S.W. 2016
P.O.Box 156 REDFERN

69-5922

(AMEREX STEREDO]
HEADPHONES. A very high grade

pair of Stereo Headphones at a very
moderate price. An ideal gift for
Xmas. Frequency Ran
20-20kHz. Impedeance: 4-8
Power ratirig: 0.2wW. Each earpiece
contains a volume control. Comes

BEYSCHLAG 1 & %\
RESISTORS. one of the best in the

world. A very special offer of 1/8,
Ya, Y2, 2 & 3 Watt types. 50 assorted
values at $2.25. Remember these
are usuatly priced between 18c and
40c each. A PAC OF 50 for $2.25.
‘Limited supplies only.

complete with Curly Cord and

Stereo Jac¢k plug. M.S.C. Price.

ONLY $9.50 each plus 75¢ P & P.

AMEREX HEADPHONES. As

above with straight cord and less

‘;olume controls $6.75 each. P & P
5¢

30 ASSORTED TELEVISION &

RADIO KNOBS. in gold, silver,
btack and grey finish., From
H.M.V., Healing, PYE & A.W.A.

very useful for the Radio & TV
Service man. Only $2.50 a Pac.
Worth more than treble. All
guaranteed and unused. P & P 45c.

PAC ‘B’ TorGIDAL
CORES TMC type 107763
JB. External’ diameter
27/8" x_  7/8' deep

Internal diameter 1 3/8"
;%%rox 2 for $1.00 P & P

4

PAC C PHILIPS
BEEHIVE TRIMMERS.
Oné of the most ingenious
trimmers. eyer produced.
Concentric air-spaced type.
3-30pF & 10-90pF. 3 of
each type. Only $2.00 for
the 6. P & P 30c¢.

PAC ‘M’ 10 assorted McMURDD

FriedTs. o aidit idkil|co NNECTORS.

tmported “brand. Oniy (BN | siimiine cConnectors

$1.00.P & P 20c. A oel handy

PAC, ' 1om Computer R | 15" 0o ate "ind ~=_
containing at least 40 R [EATES (IR 0GP VERS "Soard,

trapsistors, resistors, diodes

McMURDO CHASSIS MOUNTING
FUSEHOLDERS For 13 x M

AG) glass enclosed cartrid
uses) Current rating 10amps at 2 0
VAC. 10 for $1.50 plus P & P 15c.

The removeable pins are soldered

ACOS DUST JOCKEY
RECORD CLEANER

== " |
L &
The most attractive and best

presented Record Cleaner available.
Wel! engineered and contains a free
bottle of antistatic fluid. ONLY
$3.50 P & P 50c.

PAC. ‘D’ MONSTER TAG
STRiIP PAC. 50 assorted
tag strips. From 2 to 9
tags. Wwith and without
mounting f..er $7.50 value
for-only $1.50 P & P 50c.

It

& caps. Only $3. 06 P & PO ™ ol | direct into the application Board,

65c. and the mating wiring ditrect onltg
s the Female Strip connector, whicl

DISCATRONS ¢ W alsqdhas a f;xe? Ipolarising_'pin tc;
o Javoi accidenta reversing o

zgéf(a?r',eegheac.f.ﬁ'n"f'ay'-',’ﬂ - Gaé| Connector. 20 Connectors from 4

records, COmpIetgrln metal cas fge \éva)a in '21" Soeald o 37

with carrying handle, 12v Motor pitch. $2.50 per 20. P & P 30c.

Stylus, control mechamsm, push

buttons. Definately the tast FEW at vU STEREOQ

a givesa-way price ... FOR

PERSONAL CALLERS ONLY.|METERS. pual

$1.25 each to clear. pre(':isio; . M?ters "y A

enciosed in clear plastic case. As

SIGNAL DIODES ... Type iN914]recommended in the ‘EA’ Stereo

(IN4148) Used in numerous | Cassette Project using the

projects in both E.A. & E.T.l. 10)*VORTEX’ Deck. Adaptable for

for .00 any other compatible project.

PAC 'E'’ MONSTER CAPACITOR
PAC. 50 branded capacitors:; Each
pac contains 25 different
Electrolytics & "25 different
polyester, ceramic . and mica
capacltors We guarantee 50 different
types. with™ no repeats. ALL NEW,
UNUSED & PERFECT‘ $15 00 value
atonly $5.00P & P 6

SIGNAL DIODES... Type 0A9s.

Again a very popular and ‘much
used diode in numerous projects.
Unbeatable value 10 for $1.25.

SIGNAL  DIODES...

Typel
AA119. 10 for 85¢. s

PAC ‘F' 200 assorted 10% & 20%
resistors. From Y& to 2watt. All
branded” makes. Superb value at only
$2.00 P & P 65¢.

POLYESTER CAPACITORS. By
Philips, - Wima, Ducon & Nichicon.
A" trémendous PAC for 1ihe
hobbyist. All useful values. A great

EXTENDING
AERIALS

Transistor or
Television type.
Sturdily made and

finished in_ heavy
chrome, Extends
from 6" to 36",

Totally directional
due to the integral
swivel base. Only
from M.S.C. can
these be bought at
the fantastic price
of $1.75 each or 2
for $3.00 P & P 50c.

L

saving.‘ All new and unused. 25 for

PAC 'H' contalning 10 unmarked but
guaranteed PMPN 4ransistors in TOS
ackage. Believed to tbe TT800 series
ransistors. 1 ast few now remaining
at 95¢ P & P 30C.

ELECTROYTIC

CAPACITORS

Phitips, Wima, Ducon &
Nlchlcon A tremendous PAC for
the hobbyist. All useful values. A
reastzsavlng. All new & unused. 25
or

PAC ‘G’ containing 10 Unmarked

but guaranteed BC177 or BC178. We

cannot say how many of either type

would be in a PAC, but this is

ggmendous value at only 95¢c P & P
C.

ELECTROLYTIC CAPACITORS

As above but 50 assorted types.
ONLY $4.50.

' 20 AR ROW toggie
‘switches. S.P type.
Very sturdily constructed
and with moulded Dolly.
In original packs of 20.
Unbeatable vatue at $3.00
for 20. P & P 85c.

Hiy,

PAC ‘) 20 3.8mm Jack
sockets. Open type $1.50 F
&P 15c.

MOTORIZED 12volt
CAR AERIALS.

Manufactured by
HARMAN. Beautifully
packed, and complete
with all necessary
connecting cable, raise
and lowering switch
and retaining ciamp. A
FANTASTIC XMAS
OFFER at only $14.95
each.P & P $1.00.

FIRST TIME 4
HERE . .. Exclu-

sive to us HEAD-

PHONE RADIO -
Looks like a

normal headset

but has in-built miniature transistor
radio, that simply drags the stations
in. Fully adjustable "headband, and
finished in ivory Bakelite. A specnal
connector adaptor is also supplied

that converts the Unit into an
ordjnary High class stereo
headphone. Definitely NOT A

GIMMICK and is fully warranted.
Must be heard to be believed.
ONLY $26.00 each plus P & P,

RODAN DIGITAL
INDICATOR TUBE

Type GR-211. Electronic
gas-filled Cold Cathode display
device. In-line 9-0 Side
viewing, Anode supply voltage
200v Diameter of gliass tube
30mm. Height of digits 35mm.
Colour of display digits Neon
Red. $2.50 each to clear data
sheet supplied.

PAC 'K’ 10 3.5mm Jack
sockets. ‘Housed type.
$1.25P & P 15¢c.

T

PAC ‘L' 10 3.5mm Jack |
sockdts, Housed switch
type. $1.75 P & Pil15¢c,

— LOCK-DOWNCAR
. ANTENNA. Corg’pletilx

vandal proof.
extended. Nil
locked down. 2
supplied, and includes
cable with connector. Side
key lock: $3.40 each; Top

feet when
keys

a’

! S

Limited guantities available. ONLY
$6.75 each pius 50¢c P & P.
SPECTROL (U.S.A.
Manufacture) WIRE
WOUND PRECISION -
POTENTIOMETER.
Extremely robust =
construction &
waterproof sealed.
100 plus or minus 1%. Model
type 132-9564. Dia: Y%'".. Total
length 132'". Spindle %" x 3/8".
ONLY $2.95 each plus 30c P & P.
POTENTIOMETERS. 20 assorted
types. Carbon and wire-wounds, in
LOG, LINEAR, Dual & Single, also
switched types A really fantastic
offer, compared with todays prices
and availability. AIll guaranteed
NEW & UNUSED. ONLY $3.00 P
g P $l.00 LIMITED QUANTITIES
A MESSAGE Lo
FROM OUR DIREC'I‘OR
10 OU. CUSTOMERS,
! GULAROR TENTIAL. When
stud Ihg our prices, you wzll no
dou dpp)'evmte ”nz in
with prebent economlc
frends, ‘we are making, and have
been making a most determined
effort to keep our grices down, in
lsome cases wzuch below that of our
compet ou should peruse
bur premous adv and also those
of our comﬂetitors, you will bel
leasantly surprised to note
)dé are ‘doin’ our bit to beat
h and to make hfe easier for
E ngc ﬁobbr.st. We very
g emgb
ehea)l:at ete, ‘which seems to be the
current craze, but in all fairness, we
will continue to keep our prices at a
sane level. By doing 59, we help our
c mers ho tnc dentolly, are
'most nt us), ourselves
um to all b&ncemed tn ‘our vital
i
g mﬂngs :
V&YBAR

l7<gy lock: $3.25 each, P&P

PAC M13 HEAT SINKS

A st

Finned type. Size 2” x 6'’. Ready
drilled to accept elther 1 power
transistor in TO3 case (2N3055 or
similary or 2 Power Transistors in
TO066 case (2N3054 or slmnlar)
Originally made for car radio’s. 60c
each or 2 for $1.00 Post 30c

\e

THE GREAT NAME FOR ELECTRONIC COMPONENTS IN AUSTRALIA
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ELECTRONIC
IGNITION SYSTEM

Reliable CD1, tachometer and engine speed limiter — all in one unitt

THE CONVENTIONAL
electro-mechanical engine ignition
system has been with us virtually
unchanged since its development by
Charles Kettering over fifty years ago.

It is simple in concept and fairly
reliable in operation, but even if
maintained in impeccable working
order it's performance is only just
adequate in vehicles of average
performance used in  moderate
climates,

The Kettering system has
characteristics that are very far from
ideal. The voltage supplied to the
spark plugs, for instance, is low during
starting and also at high engine speeds
— just’ when high output is most
needed. Contact breaker point and
distributor cam wear is quite rapid and
cause efficiency to fall off alarmingly.

Even when new, it is rare indeed to
find a Kettering system that is working
correctly, (that is the reason why
many people obtain better results than
should otherwise be expected when
they fit a CDI or other electronic
system to their car).

Now the system's deficiencies have
become more serious — our world has
too little oil and too much poliution.
Good fuel economy and low engine
emission has become of greater
importance than original engineering
cost.

At first sight it seems a relatively

+12v

BALLAST
RESISTOR

IGNITION
CoIL

DIsT *»
POINTS
CAPACITOR

T

Normal (Kettering) ignition system.
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by Barry Wilkinson.

simple job to convert a Kettering
system 10 electronic operation. But
there is far more to it than that, as
many have found to their cost. And
whilst there has been a plethora of
electronic systems on the market for
the past ten years, few indeed can even
remotely match the conventional
system’s reliability.

As recently as August of this year,
one of Britain's leading motoring
magazines tested ten electronic
systems made by leading European
manufacturers. Incredibly, five of
those systems failed within an hour
and a half of installation! The reasons
for the failure of these systems is
discussed later in this article.

Nevertheless though, it /s possible to
design and construct sound reliable
electronic ignition systems and these
do have many advantages over
Kettering systems.

At this point we might as well
debunk a few myths — and probably
lose the odd advertiser or two as well!

Unless your original ignition system
is grossly maladjusted, there is no way
in the world that an electronic system
will improve power or  fuel
consumption by the 20% plus that
many of their manufacturers claim.

What you can realistically expect is
about three to five per cent better
consumption and about the same
increase in top end power — especially
with small high revving engines. There
is rarely any measurable difference
with big lazy V8s, except that starting
may be easier on cold mornings.

Distributor point life is greatly
extended, spark plugs will last longer
and the system will remain in tune for
much longer periods.

EARLY ELECTRONIC SYSTEMS

The first transistor systems came into
use about ten years ago. These were
rudimentary systems in which a
transistor was used to switch the main
current — so that a control current
only passed through the contact
breaker points.

These systems were effective in that
they prevented point burning but were
just as adversely affected by
high-speed point bounce as the
systems they replaced. Apart from
that, only low-voltage rating (100 V)

transistors were generally available so
special high ratio ignition coils were
required. These special coils drew
heavy current — as much as 12 amps
was not uncommon.

The systems just described were not
really electronic ignition systems —
rather they were transistor-assisted.

CDI

Capacitor Discharge Ignition (CDI)
was introduced some three years later.

in this system a capacitor (normally
between 1.0uF and 1.5uF) is charged
to 400 V or so, and, when triggered, is
discharged into the spark coil thus
inducing the required high voltage by
transformer action.

CDI! systems can be made to work
very well indeed, they have excellent
characteristics, such as low current
drain and almost constant voltage
output.

But whilst they can be very effective,
many CDI systems are very unreliable
due mainly to designers not
appreciating that many of the
components are being run way beyond
their design limits.

DWELL EXTENDERS

A simple device called a
dwell-extender made a brief
appearance a few vyears ago. This
operated by using an SCR to ‘close’
the péints about half a millisecond
after they opened thus allowing
greater current build up in the coil. In
effect, dwell extenders extended the
‘effective rev range’ of an ignition
system by about 20%.

At present the transistor assisted
system is making a comeback and is
just as common as CD! systems. There
is also a trend towards breakerless (no
contact points) systems — thus
eliminating point bounce and ideally
ensuring that each cylinder is fired
precisely at the correct time —
something that rarely happens with
Kettering systems due to
manufacturing errors in the distributor
cam.

THE ETI SYSTEM .
Many readers have asked us to design
and publish a reliable up-to-date CDI
system, so over the past year we have
investigated very many different types
to see which would provide the
optimum in performance and cost
combined with total reliability.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1274
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Typical dwell-extender circuit

SCR

Since electronic components can fail
suddenly and unexpectedly (usually at
the most inconvenient times) we opted
out of a contact-breakerless system or
any system which could not be
changed rapidly back to standard.

This latter constraint ruled out
transistor assisted systems since these
normally require a low inductance
ignition coil which cannot be used
with standard points.

Eventually we came back to the CDI
technique, but then set about
eliminating those aspects of earlier
designs that compromised reliability.

Our starting point was to study
existing CD! systems — to see just why
they fail.

The circuit diagram of a conventional
CDl! system is shown in Fig. 1.

In this circuit the most likely
component to fail is the discharge
capacitor since peak currents of 10 to
20 amps flow during each cycle, Few
capacitors will withstand this sort of
treatment for long. To make matters
worse, the charging voltage may under
certain conditions reach 500 volts or
more. Since 300-350 volts is really al
that is required, this higher voltage
causes the capacitor to operate at
twice the energy density needed —

thus  stressing  the
unnecessarily.

The SCR is also subjected to high
current peaks and unless of adequate
rating {as few are) it too may soon fail.

The inverter used to provide the high
input voltage required by the CDI
system is normally a self-oscillating
saturating core circuit of the type
shown. This type of circuit too has
inherent failings. High currents are
drawn at the moment of switching,
thus causing high peak power
dissipation in the transistors
themselves, and as the output from the
inverter is a square wave the rectifier
diodes are subjected to very rapid
changes in polarity.

Diodes such as the EM 410 or the
IN400O7 (which are commonly used)
need 10 microseconds in which to turn
off, so that in the inverter circuit
shown, opposite pairs of diodes may
be on simultaneously, thus creating a
momentary short circuit across the
output every half cycle.

Another failing common to many
commercial units is that if the inverter
is sufficiently powerful to deliver full
power up to 5000 rpm to a V8 engine
{i.e. operating frequency of plus
2 kHz) the power dissipated in the
diodes may eventually destroy them.

A final most annoying characteristic
of otherwise satisfactory CD! systems
is the hard-to-quieten whistle from the
inverter transformer.

The Electronics Today unit is more
complex than most CDI's currently
available — but all the above problems
have been eliminated — and it has two
further features that make it (we
believe) unique.

Besides being a very good CDI unit,
the circuit includes a tachometer
output and an adjustable rev-limiting
circuit.

The tacho has been included because
most electronic tachos cannot be used
in conjunction with a CDI system (to
use the tacho function all that is

capacitor
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needed is a suitably calibrated 0—1 mA
fsd meter).

The rev limiter circuit is intended for
engine overspeed protection only. It is
of particular value with sporting cars
in which safe engine rpm may be
inadvertantly exceeded — and also in
high power motor boats which
frequently suffer engine damage due
to the propellor jumping out of the
water, thus unloading the motor
sufficiently for engine speed to exceed
a critical fevel.

Engine speed limiters are already
fitted to a few vehicles (some Lotus
cars for example) but these usually
consist of a mechanically controlled
electrical ignition cut-out. They work
quite reliably but are prone to a 200
rpm or so hysterisis. If they cut out at,
say 6500 rpm, then ignition will not
be switched on again until the engine
speed has fallen to 6300 rpm. In the
meantime unburnt fuel has collected
in the silencer where it will be ignited
{with a bang) when ignition re-occurs.

The ETI electronic unit has virtually
no hysterisis and operates smoothly
and effectively.
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Fig. 1, Typical CD1 system.
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ELECTRONIC
IGNITION
SYSTEM

A full description of how the ETI
unit operates will be published in the
second (and final) part of this article
next month. Briefly however the
tacho/rev limiting circuit uses a dual
timer (NEB56). The first half of this
IC operates as a monostable which is
triggered when the ignition contact
points open. This provides the tacho
drive.

When the first delay period ends, the
second monostable is triggered and
this sets the limiter. |f the next pulse
from the points occurs before the
completion of the second delay, the
SCR is inhibited thus switching off
ignition until the speed has fallen
below the preset limit. )

As the limiter has no real hysterisis,
the motor will usually fire every
second or third cylinder.

Any back firing that may occur takes
place in the exhaust pipe near the
cylinder head — not in the silencer,

We would like to emphasise once
again that the limiting circuit is
intended for motor protection only. It
should not be used as a road speed
limiter or governor.

OSCILLATOR >

EARLY IGNITION SYSTEMS

The very earliest gas and oil engines used a flame or hot tube
ignition system. The systems were basic yet reliable and effective.
When ignition was required, a port in a reciprocating slide valve
provided a passage between the burning flame and the mixture in
the combustion chamber. Once the mixture was ignited, the port
was mechanically closed.

The first electrical ignition system was devised by Sir Dugeld
Clerk in the mid-1800’s. The principle was similar to that of
flame ignition except that an electrically heated platinum wire
replaced the flame or hot tube. (This system is described in Sir
Dugeld Clerk’s classic work ‘The Gas, Petrol and Qil Engine, Vol
1)

Break-spark ignition was used for a short time in the early days
of motoring. In this system, a low voltage generator produces
current in an inductive circuit. A spark is established within the
combustion chamber at the required moment simply by
mechanically separating two normally closed contacts. (This
system is still used in a number of slow-speed stationary engines.)

The first high tension spark gap ignition was developed in
France by Lenoir in 1860. Ten years before, a French
mechanician, Ruhmkorff, had started to produce induction coils
on a commercial scale. Lenoir based his system on the Ruhmkorff
coil. His circuit was virtually identical to present day practice
except that he used a trembler make and break on the primary
side of the induction coil, instead of the mechanically operated
synchronous switch used today.

The so-called ‘trembler’ ignition system was fitted to early
Model ‘T’ Fords, and a few other {mainly American) vehicles,
prior to 1920 or so. In this system, sixteen or so magnets were
located around the engine flywheel. When the flywheel revolved,
the magnets caused an alternating flux change in sixteen coils
fixed to the engine main flywheel housing.

All sixteen coils were connected in series and provided an ac
input to four separate trembler coils which in turn provided a
high tension output, via a rotating distributor, to the spark plugs.

The system was not overly reliable and later models used an
orthodox Kettering system.

50uS DELAY RUN
AND BOUNCE
DIST. SUPPRESSION

POINTS

—_3sov
— — ov
IGNITION
HIGH VOLTAGE CcoIL
INVERTER COMPONENTS
(scr-capaciTor)|
350 VOLT =
DETECTOR
o MONO FOR
-+ > SCR TRIGGER
ot
RUN
MONO FOR MONO FOR
TACHO LIMITER
1.5 m§* 2.5 mS*
SET
LIMIT

Block schematic of ETI system.
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HOW THE ETI UNIT WORKS

The block schematic drawing shows
all functions of the ET| system.

The oscillator is based on a TTL
device and runs at approximately
36 kHz. The output is frequency
divided down to 9 kHz and can then
be gated on or off by either of two
control lines.

The output of the oscillator is used
to drive an inverter which is simply a
set of power transistors driving a
centre-tapped transformer {no
feedback windings are used).

The output of the transformer is
rectified by high-speed diodes to
provide about 500 volts with 14 volt
jnput. This output is monitored by a
detector. |If the voltage rises above 350
volts the oscillator output is gated off
which in turn shuts off the inverter.
The oscillator restarts when the
voltage drops below 325 volts. This
circuit ensures that the output voltage
{i.e. across the capacitor} is maintained
at a constant level for input voltage
changes from eight to 16 volts.

High voltage components consist of a
1uF or 1.6uF capacitor and a 16 amp
SCR. Due to the closely controlled
drive voltage from the inverter, stress
dn these high voltage components is
greatly reduced.

When the distributor points open, a
50usec delay is initiated. This

approximates the delay inherent in the
normal mechanical system, thus the
original distributor  timing is
maintained.

At the end of this 50usec period, a
monostable (half a' NE556) s
triggered. Its output is used for several
purposes. The complete pulse is used
to drive the tachometer (1 mA fsd)
and the leading edge of the pulse
triggers the SCR via a short
monostable and signals the oscillator
to switch off and remain off for a
period long enough for the SCR to
discharge the capacitor and turn off
again. This prevents the inverter
looking into a short circuit.

The trailing edge of this monostable
output pulse triggers a second
monostable comprising the second half
of the NE556. This latter monostable
is used for the rev limiting function. If
its output has not returned to 'normal’
before the contact breaker points
re-open, the firing pulse to the SCR
will be inhibited.

The rev limiting function is adjusted
by simply connecting the output of
the second monostable to the input of
the first. The tacho meter will now
indicate the maximum rpm before
limiting occurs. Then, by adjusting the
second delay, the desired rpm limit
can be set.

To be continued . . . o

PROTECT YOUR
MABAZINES

ETI BINDERS
hold 12 copies

»
electronics |
TODAY
INTERNATIONAL

Send $3.50 with order to
Subscription Department,

Modern Magazines (Holdings) Ltd.,
15 Boundary Street,

Rushcutters Bay. 2011.
&) P

Industrial

microwave

for drying,
cooking and
heating
processes.

Holaday microwave
measuring
equipment

for
workshop

and laboratory.

Distributed in Australia by:

Supaspede Microwave oven Mfg. Co. Pty. Ltd.

47 GLENVALE CRESCENT, MULGRAVE 3170 Phone: 560-1468

for home and commercial use
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SAVE * electronic agencies STEREO Quality Sound

THE MAIL ORDER DISCOUNT HOUSE,

Budget Price

tO 50/’ P.0. BOX E5, CONCORD EAST, 2137 PLUS .

Money cheerfully REFUNDED if not fully satisfied.

v STEREO METERS 5 inch T.V. TUBE
13/8" Scaleé. 3 Brand new, sealed in

. manufacturer’s carton
Dual! Meters in one ’
® case — will s

FREE

SPECIAL PRICE

"dre:s—up" any . $11.95. Stereo
amplifier or tape F Ideal for servicemen, amateurs and

recorder — for i f experimenters. Specifications:— Headphones
amateur or . Electromagnetic deflection, 70 degq. B L. .. .
professional use. angle, filament 12 Volt 70mA, Anode| Amazing offer for **hi-fiers” — Stereo amplifier kit,

voltage 8KV at 50ULA, 2nd grid voltage| giving 15W RMS in 4 ohms, 10W rms in 8 ohms
300V, 1st grid cut-off voltage —25V, {per channel) with 5mV magnetic cartridge input

electrostatic focusing, size 512" x 4" x| VOLUME, BALANCE, BASS and TREBLE controls

M|C§I0 M'N;ATURE 7" long. supplied — latest Integrated circuit pre-amp and

essey 3 pin o . driver stages, complementary ‘‘flat-pack” output

plug socket set rice $11.95. (plus $1.00 registered| transistors — all on one P.C. Board for easy

post) assembly. Hi-Fi performance with 20Hz to 50KHz

1—4 5—24 25+ % A limited guantity of yokes is available} response, low distortion and low hum level ensure

85¢ 75¢ 65¢ to suit above T.V. tub compatibility with the best turntables and speakers,
Picture shows ACTUAL p Price $750 Plinths and covers, speaker
SIZE of plug and socket cabinets and decks are
toget';er- P.ane'tmtou"tmg ) HEWLETT PACKARD LED DISPLAY] gasilvh Zvailable and A

socke suits es gear, o . inishe stereo system con
industrial and commercial The I'IatGSF ”‘lt ld_EIfD displays . (uilt by you) will ook

applications etc — goid speciallyy _IMpoyte rom_ USA a like this.

plated pins, less than 2 rock bottom prices. A 7 segment _

four by seven dot matrix
display with built in
decoder/driver and

Philips RADIO TUNER in Kit form. mieimalny,,defit|, ihaind

decimal point and 8 pin

normal price.

Easy-to-build DIL package — as used
broadcast band by ETI magazine in -
tuner using DIGITAL FREQUENCY
Philips pre- 1 METER & DIGITAL STOP
aligned and - WATCH METER projects. Comes ELECTROLYTIC
tested tuner complete with full spec shest. C
module and Normally priced at around $16.00 APACITORS
complete with Ki each, we have limited quantity Piotal e
large 67 all states it 19-90 available NOW at only $10.50 or 4 T e aov 12 TMomia eV age
dial. only for $39.00. s mid 500V 40 300ma 6V soc
22 i 63V 150 33."00 mfd 16V 65¢
22 mfd 100V 18¢c
SAVEMONEVEASIY [m= ICs| . @ = = =%
1
ill 2 omoas g Sz
- 200 fd 6V 10c q
vou canwiTH our poruLARVA L U-PACS M mia 7ov Soone0 oy oo
149. BUZZER 3 VOLT, 5 OHM, top quality, brand new. each oo 2:7’3 ::g 'g:// ;x ;g% 60V $1.00
$2.50. 470 mtd 16V 25 H 20V 8100
150. 3 PUSH-BUTTON SWITCH, marked treble, bass, off — DPDT, 100 mid 6V 25 b
white knobs. each $1.00 1000 mid 16V 45 o v s200

151. 2 PUSH-BUTTON SWITCH, black knobs, for multi-purpose, use
6P2T. each $1.00.

152. 6 MINI SLIDE SWITCHES, 3P2T, PCB Mounting. 6 for $1.00.

153. OAK lever-action switch, 3 pos, ideal intercoms etc. each $1.00.

BUY 25 ASSORTED. TAKE 10% DISCOUNT.

LATEST Transistorised

154. HEAVY DUTY RELAY — 5 amp contacts, 3 pole changeover, TV CAMERA SCOOp!
13,000 ohm coil fer 100V operation. each $1.25. wi Ideal  for  closed-circuit
155. 75pF AIR-SPACED VARIABLE CAPACITORS, ceramic based, . $2.20 teievision, arga'eure e
panel mounting, screwdriver adjustment, with lock washer. 2 for :}}g g{y‘sn&';:g?és vd'iree?:t rm‘t:o a'n?
$1.00. ) $1.15 standard T.V. receiver, mains
156. 20pF MINIATURE P.C. TRIMMERS — variable air-spaced high 48 e powered, features 1’ vidicon for
grade P.C. Mounting trimmer capacitors, English make. 3 for 13120 bright, sharp image. This
$1.00. .g}.gg well-krlvlown Jap(ajnese t|mpvort |§
o i > - 81, nemally  priced out aroun
157. 2mfd CROSSOVER CAPACITORS — suit 8 or 15 ohm tweeters S s e on i ooLaveildble solNe Full 175
tc. 4 for $1.00 o early. Price
158. 4mfd CROSSOVER CAPACITORS — suit 4 or 8 ohm tweeters
. etc. l: for :(1354500\/ S . SPECIAL PRICES BONANZA JACKPOT' Rkl
. 5.6mfd C ER CAPACIT — ideal for 2 or way ON SOCKETS »
systems. each $1.00. DIL 8 45¢ $2$ Value for only $5. .
160. FERRIS CAR RADIO CRADLES — late model M747 power | DIL 14 gse E?feexgggmixéﬁfts ag? C:g;"uc'f%'hsés? .
cradle for Fgrris 747An_nini portable car radio — a 12V +Ve or B:t %2 $1_ogc quglity electronic compo’nents =5
—Ve, a fraction of original cost, only. each. $2.50. TO5 8 70c samples, specials, end — of —— line
161. PERSPEX PLAYER LIDS — size 13% x 11" x 3%", lightly | TO5 10 90c¢ components, incl. semiconductors etc.
tinted {freighted at qwner’s risk). each $2.0 This is rea) anti-inflationary VALUE
10A 250V MICROSWITCHES | 6 — 12 VOLT =
S Miniature : 115-117 Parramatta Road,
e Single pole o 2 Changeover ) Cnr. Lloyd George Ave.,
o Shangeover.  L{NEESM | Cradle Relays S8, CONCORD SOUTH. N.S.W. 21
® Highest quality. Buy 5, take 10% i g TRADING HOURS 12:00 to 6 PM Mon-Fri.
LRl 9Qc limitea discount. $3 ea. 8:30 AM to 1 PM Sat. TELEPHONE
0% discount. quantity.
, compact 7476472. BULK STORE AND WAREHOUSE

HOUR
METERS

Brand New!

NOTE: Add postage, rated 10% of order value.
Extra post refunded. Minimum order value =
$2.00. C.O.D.s send $2.00 prepayment.
Guaranteed 24 hrs despatch or money refunded.
Please use this easy order form,

Any excess refunded.

SUPER-SENSITIVE HEARING
AIO MICROPHONES  $3.00
Measure

Made by Shure in U.S.A., only 1’ diam = elapsed time
x 3/4" deep. Low impedance — ex. to 9999.9

govt. use. $4 ea. 110/240V. hours.




RARE OPPORTUNITY FOR
ELECTRONIC TECHNICIANS

Ever increasing sales of audio products marketed
by Rank Industries Australia have been responsible
for the expansion of our service divisions.
Vacancies for trained and competent service
personnel now exist in all states of Australia.
You'll be working with some of the finest hi-fi
equipment sold — products made by Sansui,
Wharfedale, Leak, Tandberg, Ortofon,
Altec-Lansing, Electro-Voice, Beyer, Neumann and
many, many more. Video experience is also
desirable, but not essential.

Our service team is the best in Australia. We would
like you to join us. Salary is by negotiation.
Relocating expenses will be paid for country
personnel.

For further information, please phone Reg Cox in
Sydney (406-5666) or Neil English in Melbourne
(61-3281).

If you would prefer to write, please address your
letter to:—

THE MANAGER, NATIONAL SERVICE DIVISION,

RANK INDUSTRIES AUSTRALIA PTY. LIMITED,

58 QUEENSBRIDGE ST., SOUTH MELBOURNE. VIC. 3205.
RANK INDUSTRIES
AUSTRALIA
PTY. LIMITED.

SYDNEY 406-5666* MF;LBOU‘RNE 61-3281
In states other than N’s.w. and Victoria, please

Phone the Service Managey ... A.C.T. Tel m

95-2144, Queensland Tel, 52-7333, S.A. Tel - Phone 544-5157

3324288, W.A. Tel. 814988, J
=

q )
Tape Heads long life,
extended response
Model | 1KcIn- [OC Price Sales Total
No ductance| RES $ Tax

MHy
o= 5230 | 160 -|[430 15 413 | 19.13
Sterea Cassette Red/Piay [5232 80 235 18 4.95 22.95
%" Stereg_ 1 3 43.3
Premiom Gradel1201 | 400 330 9.35 3.35
E y 1000 | 800 700 27 743 | 3443
Standard {1001 | 400 330 27 743 | 3443
ALIGNMENT
o s, TAPES
m First generatian |AT200 | CASSETTE % | 715 | 3318
Recordings ATB20 | 8 TRACK
CARTRIDGE 9.80 | 269 | 1249
@ CLEANING KITS
Canvains cleaning ayg | cAsseTTE 895 | 245 | 114
ﬂuld,c!eamng(ape am? 8 TRACK
peDeCEommirTor CARTRIDGE 895 | 246 | 1141
2justable cleaning |qmg |y REEL TO REEL| 895 | 248 | 1041
brush. -
SEPARATE |ams04 | Adjustable brush | 2.75 | .76 351
CLEANING ITEMS |aM506 | Mirror with torch | 4.60 | 127 5.87
QM102 | 2oz cteaner liquid | 2.10 .58 2.68
QM141 | Cleaning cassette
with liquid 360 | .89 4.58
QM181 | Cleaning 8 track
cartridge with
liquid 385 | 1.06 491
KMAC INDUSTRIES Puy. Lid.

23 Edinburgh Street, Huntingdale, Vic.

Deitron

51 Kyle Parade, Kyle Bay,
Telephone: 546-7000

. DSA 1212
The new Deitron Power output: 12w x 12w
3 o RMS
DSA series ampI!flers Harmonic dist: 0.5% max.
offer exceptional Freq. response: 20Hz —
g 30K Hz
physical _appearance, Dimensions: ~ W13%"”  x
unbelievable D10 1/16" x H5%"
performance  and o DSA 1515
numerous extra ! Power output: 15 x 15w
E S " RMS
facilities normally ! Harmonic dist: 0.5% max
not incorporated ' in 00000CCC Freq. response: 20Hz —
gl X 4 : 40KHz
ampllflers in this Deitron Dimensions: W15 7/8" x
price range. T D11 x H5%"
| DSA 2525

Power OQutput: 25 x 25w

- -

[

i

W For further information write to

_|oédoooéo
TT mm 5

DEITRON INTERNATIONAL for your dealer list.

RMS
Harmonic dist: 0.3% max.

Freq. response: 20Hz —
40KHz
Dimensions: W15 7/8"  x

D11"” x H5%"

armruaL

S e g e
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HAM RADIO SUPPLIES

MAIL ORDER SPECIALISTS "
67-7329 323 Elizabeth Street, Melbourne {2 doors from Little Lonsdale Street) 67-4286

SOLID STATE PROJECT KITS

19 TRANSISTOR MULTI- Popular Gakken and Scienceland Electronic THIS MONTHS SPEGIAL

BAND RADIO — 9 RANGES Kits, iaeal for peainners, Completely sate, LT L e

projeet MODEL OL-64D/P
(P, 5.50
o S L bl o et 2??‘28 MULTIMETER $21.95
15 Project Kit . .........cavan 4
50 Project Kitl s me ookt s B el - $23.50 20,000 one 25 .
100IProIECtIKIE Y ra 3ot & % 2o $27.95 e D S
150 Project Kit - oo v oneeoneenns $35.00 20K 0.p.v.), 5000 fat
10K d&.p.v.). AV volts:
CASSETTE CA: ;:Ee;:; OO SR 208 b
0.p.V.). cufrent:
WITH 4 IC'S Hermmaresry 50uA, 1mA, 50 mMA,

S el ( 50 mA, 0 amps.
Australia’s best value = - Re?sist':ncelz 0-42(

in cassette players. Check these features: 400K, 4M, 40 megohms. DB scale 20 t(;
Mini sized modern styled stide controls ptus 36 dB. Capacitance: 250pF to 0.02uF.
e Easily fitted wunder dash with no fnductance: 0-5000 H. Size: 5% x 4-1/6 x

protrusions ofFullf variatéle tone,I bala'{‘\ce, 13 in.
. G volume and fast forward controls e New
M. SW. FM, b || Sieways cassette loading @ Latest solid state J| CT-500/). $19.95

CHF’ AR, PB and 1C circuitry. Popular, medium-size,

BATTERY/ELECTRIC 12 VOLT NEGATIVE EARTH gvér'lofag ot le.

COLOUR CODED 9 BAND DIAL PRICE $65 WITH SPEAKERS AC/V: 10V, 50V, !

1. AM 535 to 1600 kHz, 2. Marine 1-5 250V, 500\/, 1000V, |

to 4 MHz, 3 & 4. combined SW 4 to 12 10,0008/V) g
C/V: 2.5V, 10V, 50V,

MHz, 5. 30 to 50 MHgz, 6. 88 to 108 1 watp 2 channel transceiver with cail
MHz, 7, 8 & 9 combined VHF Aircraft system, 27.240 MH2z. 12 transistor. 250V, 00V, 5000V
145 MHz-174 MH2z incorporating PMG approved type. .

weather band. SPECIFICATIONS: Transmitter — DC/A: 50 ., 5mA,
slider controls, Dial light, Fine tuning Crystal Controlled: 1 Watt input 50mA, 500mA.
control, Flip-up Time Zone map, power to RF stage. Operating OHM: 12k§ 120k §2, 1.2m8, 12m8,
Telescope antennas complete with frequency — Any 2 channels j§ db: — 20db to +62db.

batteries and AC cord. 479 00 p.p. $1.40 in the 1l-meter Citizens Approx. size: 512’ x 3-5/8'° x 1%, p.p. S0¢

- Bdnd. Receiver S s
SPECIAL NOTICE TO PURCHASERS OF Crystal-controlled : A-10/P $55 p.p. $1

RADIO RECEIVING AND TRANSMITT-

superheterodyne circuit with Giant 612" Metery
ING EQUIPMENT. 455 KcGOIFt. IAntenna h‘— inbuilt signal injector.
The words “PMG approved type’ in our Built-in ** telescopic whip
advertisements do not meanpthat this antenna. Audio Output — Overload Protected.
equipment is covered by a PMG licence. But 0.8 watt maximum, Power AC/V: 2.5V, 10V, 50V,
the equipment is of a type approved forf§ $79.00 a pair supply required — 12 voits 250V, 500V, 1000V,
licence application. Individual purchases of § Single units DC (Eight 1.5 volt DC

A F | : (10,000§%/V).
radio receiving and transmitting equipment 9 battery cells). Loudspeaker
must obtain a licence to operagte Yrom the $39.95, each. 27,05 BMm type (built-in) f§ DC/V: 0.5V, 2.5V, 10V, 50V, 250V, 500V,

PMG radio _branch in their particular state. function as microphone on 1000V at (30,00052/V) 5000V
ﬁo;ne c:aqt.u(;:)rt\'\hentfsold by 0 bcannot be transmit. (10,0008%V).
censed an erefore can only be operated v
by T eencad amateurs. <R MILLBOURN DC/A: 500A, 1mA, S50mA, 250mA, 1A,
SCOOP PURCHASE! HOAL
AM/FM/AIR-PB-WB Rsrae ot Gyl Gasion OHMS : 10k§2 100k§2 1MS2 100MS2
SOLID STATE $39.00 multi-band radio, 30 ] db: —20 to + 62dB ) o
VHF MONITOR %?{‘r?me?(rcslu:?v% d(lfgf.js). Slgnal Injector: B|o.ck|ng oscillator circuit
- A Ave A with a 25SA102 transistor.
battery electric light emitting diode Approx. size: 6-2/5" x 7-1/5" x 3-3/5"
SPECIFICATIONS tuning indicator for . : J
positive station H10K1 MODEL L 55 FET
Transistor: 12 Transistor, & 8 Diode; selection.
Fr%quent‘:)y: HFM IBRB-;é)lBosI?;Lz. Me‘M Battery and electric MULTITESTER
540-160 kHz, AIR- = z; covers all popular AM hi mazi i
Power Output: Maximum s00 TW, and FM bands. 'fl;antsureas aazngo '“Mségu”(‘,ﬁ’,‘rf
Undistorted 280 mW; Speaker: 3 8 SPECIAL input impedance, 36 ranges
ohms; Earphone: Magnetic 8 ohms; INTRODUCTORY $59 from 300 mV full scale to
Power Source: DC 6V UM-2 x 4 pcs. or PRICE 1200 volts and can
AC 230 Volt; Antenna: Ferrite bar for measure as low as .2 ohm!
AM, Rod antenna for FM/AIR-PB;WBf SPECIFICATIONS Comes complete with
Controls: Volume (w/onioff switch); CIRCUIT: 16 transistors, 15 diodes, 1 probes and carry case.
Selector (AM/FM/AIR-PB-WE); varistor and 2 rectifiers, FREQUENCY $42.95 p.p. 75¢
Accessories: Earphone & batteries; RANGE: AM 535-1605 KHz, FM ' . .
Dimensions: 3 3/8" x 6% x 9% 88-108 MHz, TV1 56-108 MHz, TV2 MODEL C1000 $8.95 p.p. 50c
Weight: Approx. 3 Ib. 174-217 MHz, AIR/PB2 110-174 MHz and
A Is the ideal low cost pocket
WB 162.5 MHz. POWER SOURCE: DC 6 s
MODEL NC-310 DE LUXE Volts/240V. AC. POWER OUTPUT: e etits: 10V,.50V, 250V
Twartscnanne (o | ES Ghunie) st | etbaeniy U
o H X .
C.B. TRANSCEIVER { e R EIGLT: 4 174 Lbs_(approxy. | Sosu s bostzoy’ 2%V
e WITH CALL SYSTEM SUPPLIED ACCESSORIES: Earphone, DC cu'"en“ A. 100mA
e EXTERNAL AERIAL ; Batteries (4 size D). OHMS: 150Kk ' E
spE’é’."s'i‘cEEI.'gNs Nc-310 Decibels: -10db to +22dB. e
S ekl MULTIMETERS Dimensions: 43" x 3-1/8" x 1-1/8" 4%"
ransistors: -1/8" x 1- '
Channel Number: 3, 27.24 OMHz AS-100D/P $34.50 4 4
Citz. Band High 100,000 $YVoIt 200-H. $13.50 p.p. 75¢c.
Transmitter Frequency Tolerance: sensitivity on D.C.
+0.005% Mirror scale. Protected 90°% gquadrant meter.
RF Input Power: 1 Watt movement. Pocket size.
Tone Call Frequency: 2000 Hz AC/V: 6V, 30V, 120V, AC/V: 10V, 50V, 100V,
Receiver ty pe: Superheterodyne 3?8?)/605,03\/' 1200V oo, 1000V
Receiver Sensitivity: .74V 3t 10 dB (L0 0008 N Y v DV U0V 25v, sov
/MN 120V, 300V, 600V, 250V, 500V, 2500V
e S g 1200V (100,00085v) " T : (20,00007v). '
Audio Output: 500 MW to External D L2, R ) 2200 ) DE/AL Jopiy) Lokt 20
peaker Jac : db: -20 to +63db. Capacitance: 100pF to .01- 0014F to
By PRIy 8 UM-3  (penlite Audio Output: 6V, 30V, 120v, 300V, § .1uF. EEOCIEL
ety ). Drain:  Transmitter: 600V, 1200V AC db: -20db to + 22dB.
26 omA : ; Batteryliatenal Audio Output: 10V, 50V, 120V, 1000V Ac.
Receiver: 20-130mA. Approx. size: 712" x 5%2'" x 2% Approx. size: 412" x 314" x 1-1/8
Price $49.50 per unit or $99.00 pair
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>+ SPECIALS FOR DECEMBER = |

HITACHI CASSETTE TAPES BASF TAPE

1 OF 12 OF 24 OF 10F 30F 60OF
C30 LN $1.30 $1.20 $1.10 BASF LN DP26 2400’ 7" Tape $10.00 $9.50 $9.00
C60 LN $1.60 $1.47 $1.63 BASF L P35 1800’ 7" Tape $ 6.50 $6.00 $5.50
C90 LN $2.20 $2.00 $1.80 BASF LN DP26 1200' 5" Tape $ 6.50 $6.00 $5.50
CI20 LN $2.85 $2.70  $2.55
uDC46 $1.90 $1.75 $1.65
UDCED 32.35 3214 3193 HITACHI STEREO CASSETTE DECKS
ubcoo $3.15 $2.93 $2.56 TRQ 2020D ..,..$139.00 TRQ 2000D . .... $189.00
UDC120 $4.35 $3.92  $3.53 TRQ 2030D ..... $159.00 TRQ 2040D .. ... $239.00
BASF C90 SM $2.20 $2.00 $1.80
ACLh g o onee Lo 2 o Philips ADOT60 T8 .. $8.00 Philips AD1265/W8 $24.00
SONY C60 CRO2 $2:95 ‘ $2:75 $2:50 PhlleSAD5060/SQB $|250 Magnavox 8-30"s 00D $1295

Philips AD8065/T8 . $12.00

CORAL SPEAKER KITS

12" 3 way 4 speaker kit ......... ... ... $70.00 pair
Boxes $35.00 each

Universily

meters
10" 3 way speaker kit.............. ... $50.00 pair
Boxes $30.00 each MUASB/73 CTN500MP
(20K-/VOHDEC]  (20K-/VOHDC)
8" 3 way 3 speaker kit .............. .. $30.00 pair 13, each
L Boxes $30.00 each $13.50 each $20.00

CATALOGUE 50¢. We do not have elaborate Catalogues,
just a simple one everyone can understand one sole
Proprietor deals with all your problems personally.

: COMPLETE MAIL ORDER SERVICE
34A BurWOOd Rd., Burwood, NSW 2134. All goods available at competitive prices. Please write or
L

ring for a quote. .. allow a sufficient amount to cover

Phone: 747-2931 Freight when ordering. J

HI-FIDELITY AUDIO
SYSTEMS

For information
about our range
of speakers
contact:

HOENIG
AUDIO INDUSTRIES

15 Rochester Street,
Botany 2019.

Telephone: 666 5201
or your local retailer

We also specialize in building to order all
type of horn enclosures for stage or domestic use.
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WATTS ‘RMY’

Latest FTC amplifier power ruling disrupts industry!

MODERATION, said Oscar Wilde, isa
fatal thing. Nothing succeeds like
excess.

Never was an epigram more
applicable than in those claims made
for amplifier power outputs by
American manufacturers during the
past five years.

Absurd claim was heaped upon

absurd claim. One classic example was
a claimed 100 watt power rating for a
unit audio system made by a
manufacturer, who in his own
specification sheets showed that the
unit tested under EIA practices could
generate no more than six watts per
channel at 5% distortion over a very
restricted frequency range. Tested at

1% distortion over the usually
accepted 20 Hz — 20 kHz bandwidth
that unit could at the most have been
rated at two watts per channel!

Finally the US Government had
enough. There is after all a fairly clear
difference  between  advertising
hyperbole and commercial fraud.

FTC TRADE REGULATION

‘Power Output Claims for Amplifiers
Utilized in Home Entertainment
Products

§ Section 1. Scope.

(a) Except as provided in paragraph (b) of
this section, this Rule shall apply whenever
any power output (in watts or otherwise),
power band or power frequency response, or
distortion capability or characteristic is repre-
sented, either expressly or by implication, in
connection with the advertising, sale, or of-
fering for sale, in commerce as “commerce”’
is defined in the Federal Trade Commission
Act, of sound power amplification equip-
ment manufactured or sold for home enter-
tainment purposes, such as, for example,
radios, record and tape players, radio-phono-
graph andfor tape combinations, component
audio amplifiers and the like. :

(b) Representations shall be exempt from
this Rule if all representations of performance
characteristics referred to in paragraph (a) of
this section clearly and conspicuously disclose
a manufacturer’s rated power output and that
rated output does not exceed two (2) watts (per
channel or total),

(c) 1tis an unfair method of competition and

an unfair or deceptive act or practice within

the meaning of Section 5(a)(1) of the Federal
Trade Commission Act[15 U.S.C. § 45(a)(1)]
to violate any applicable provision of this Rule.

§ Section 2. Required disclosures.

Whenever any direct or indirect representa-
tion is made of the power output, power band
or power frequency responsé, or distortion
characteristics of sound power amplification
equipment, the following disclosures shall be
made clearly, conspicuously, and more promi-
nently than any other representations or dis-
closures permitted under this Rule:

(a) the manufacturer’s rated minimum sine
wave continuous average power output, in
watts, per channel (if the equipment is de-
signed to amplify two or more channels simul-
taneously) .

(1) for each load impedance required to
be disclosed in paragraph (b) of this section,
when measured with resistive load or loads
equal to such (nominal) load impedance or
impedances, and

(11) measured with all associated channels
fully driven to rated per channel power:

(b) the load impedance or impedances, in
ohms, for which the manufacturer designs the
equipment to be used by the consumer;

(c) the manufacturer’s rated power band or
power frequency response, in hertz (Hz), for
each rated power output required to be dis-

RULE ON AMPLIFIER POWER-OUTPUT SPECIFICATIONS

closed in paragraph (a)(1) of this section: and

(d) the manufacturer's rated percentage of
maximum total harmonic distortion at any
power level from 250 mW to the rated power
output, for each such rated power output and
its corresponding rated power band or power
frequency response.

§ Section 3. Standard test conditions.

For purposes of performing the tests neces-
sary to make the disclosures required under
Section 2 of this Rule:

(a) the power-line voltage shall be 120 volts
AC (230 volts when the equipment is made for
foreign sale or use, unless a different name-
plate rating is permanently affixed to the pro-
duct by the manufacturer, in which event the
latter figure would control), RMS, using a
sinusoidal wave containing less than 2 per
cent total harmonic content. In the case of
equipment designed for battery operation
only, “tests shall be made with the battery-
power supply for which the particular equip-
ment is designed and such test voltage must
be disclosed under the required disclosures of
Section 2 of this Rule. If capable of both AC
and DC battery operation, testing shall be
with AC line operation;

(b) the AC power-line frequency for domes-
tic equipment shall be 60 Hz and 50 Hz for
equipment made for foreign sale or use;

(c) the amplifier shall be preconditioned by
simultaneously operating all channels at one-
third of rated power output for one hour using
a sinusoidal wave at a frequency of 1,000 Hz;

(d) the preconditioning and testing shall be
in still air and an ambient temperature of at
least 77° F (25° C):

(e) rated power shall be obtainable at all
frequencies within the rated power band with-
out exceeding the rated maximum percentage
of total harmonic distortion after input signals
at said frequencies have been’ continuously
applied at full rated power for not less than five
(5) minutes at the amplifier’s auxiliary input, or
if not provided, at the phono input:

(f) at all times during warm-up and testing,
tone, loudness-contour and other controls shall
be preset for the flattest response.

§ Section 4. Optional disclosures.

Other operating characteristics and techni-
cal specifications not required in Section 2 of
this Rule may be disclosed, provided:

(a) that any other power output is rated by
the manufacturer, is expressed in minimum
watts per channel, and such power output re-
presentation(s) complies with the provisions of
Section 2; excépt that if a peak or other instan-
taneous power rating, such as music power or

peak power, is represented under this Section,
the maximum percentage of total harmonic dis-
tortion [see Section 2(d)] may be disclosed
only at such rated output: and provided fur-
ther,

made under this Section are less conspicuously
and prominently made than the disclosures
required in Section 2 of this Rule; and

ards used in determining such representations
are disclosed, and well known and generally
recognized by the industry, at the time the re-
presentations or disclosures are made, are
neither intended nor likely to deceive or con-
fuse the consumers, and are not otherwise like-
ly to frustrate the purpose of this Rule.

section. optional disclosures will not be considered
less prominent if they are either bold faced or are more
than two-thirds the height of the disclosures required
by Section 2.)

disclosures required by Section 2 and permitted by
Section 4 of this Rule shall not be deemed conspicu-
ous disclosure.)

§ Section 5. Prohibited disclosures.

this Rule applies shall be represented or dis-
closed if they are not obtainable as represented
or disclosed when the equipment is operated
by the consumer in the usual and normal man-
ner without the use of extraneous aids.

§ Section 6. Liability for violation. .

eign-made products, the importer or domestic
“sales representative of a foreign manufacturer
of any product covered by this Rule furnishes
the information required or permitted under
this Rule, then any other seller of the product
shall not be deemed to be in violation of Sec-
tion S of this Rule due to his reliance upon or
transmittal of the written representations of
the manufacturer or importer if such seller
has been furnished by the manufacturer, im-
porter, or sales representative a written certi-
fication wttesting to the accuracy of the
representations to which this Rule applies, -
and, provided further, that such seller is with-
out actual knowledge of the violation con-
tained in said written certification.

Promulgated: May 3, 1974
Effective: November 4, 1974
By the Commission.

(b) that all disclosures or representations

(c) the rating and testing methods or stand-

{NOTE I: For the purpose of paragraph (b) of this

(NOTE 2: Use of the asterisk in effecting any of the

No performance characteristics to which

If the manufacturer or, in the case of for-

QT ob—

Charles A. Tobin
Secretary
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So following the dictum laid down
by Sir William Jones nearly 200 years
ago — that ‘power should always be
distrusted, in whatever hands it is
placed’, — the FTC took the matter
out of the hands of the industry and
devised a standard method of
measuring ‘and presenting amplifier
power output.

The proposed standard (or Rule as it
is known in the USA) was finally
promulgated in May 1974 and became,
law on November 4th 1974.

In American law, once a Rule of this

. nature comes into force it is virtually
impossible to alter or amend it in any
way. And that, to put it mildly, is
unfortunate, for the new rule contains
a clause that very seriously prejudices

manufacturers  of  high  power
amplifiers.
That clause is the outwardly

innocent looking Clause ¢ of Section
3 which reads ‘the amplifier shall be
preconditioned by simultaneously
operating all channels at one-third of
rated power output for one hour using
a sinusoidal wave at a frequency of
1000 Hz'.

This seems a reasonable enough
requirement until one realizes that a
transistor output stage is at its most
inefficient {(and thus generates the
most heat) at 30% — 40% of full
power. And there is hardly a high
power (domestic) amplifier in the

world that has a snowball’s chance in
hell of running at the required
33 1/3% full power for more than a
few minutes — let alone a full hour!

Incredibly, not a single person
spotted the problem before the Rule
became law. Now it’s too late.

The EIA (Electronic Industries
Association) realised that they had a
problem after the Rule was published
and considered obtaining an injunction
to prevent the Rule coming into
effect. However legal opinion was that
their chance of obtaining such an
injunction was absolutely nil.

The absurdity of the situation is that
the Rule — (if enforced, as it certainly

- seems it will) only hits manufacturers

of high power amplifiers — who
generally speaking were not guilty of
making excessive power output claims
anyway.

This is because music generally has a
ratio of some 10:1 to 20:1 between
peak power and average power, and
average listening levels  require
amplifier power output of well under
five watts.

Thus most high power amplifiers run
at less than 5% of their output most of
the time and only (in fact can only)
generate their full 100 watt plus
capability on transients.

This is a completely realistic design
approach, bearing in mind the nature

amplifiers must be designed to
generate half to full power output
virtually continuously — because that’s
how they are going to be used. So for

these units the 331/3% pre-
conditioning requirement is no
problem.

High power amplifiers can be made
to conform to the requirements of the
FTC Rule — in fact one or two
actually do. But the great majority
have no hope at all of meeting the
requirements without major upgrading
of heat sinks and power supplies. Such
units would be larger, heavier and at
least 50% more expensive — for no

possible beneficial return to the
non-professional user.
Currently, US manufacturers are

accepting that it is unlikely that the
Rule can be changed — it could
however be ‘bent’ slightly.

One suggestion, put forward by the
US journal Stereo Review is that the
1000 Hz sinudoidal input waveform be
cycled — such as one millisecond on,
two milliseconds off repeating for one
hour. In this way the amplifier would
.be driven to its full power output for
one third of the time — conditions
that most high power amplifiers could
just about meet. As average power
would be 33 1/3% of full power the
requirements of the Rule could still be
met. '

They might just get away with it! @

of programme material. Low powered

[ 250 WATTS RIVL.S.
INTO

The new 027 module from Auditec
Recommended price $98.50 + 15% sales tax.
Designed for guitar, public address and entertainment systems where high quality

with high reliability are essential. For full details and specifications, send the
coupon below.

OTHER NEW RELEASES:

OTHER AUDITEC MODULES INCLUDE: N

001D Power amplifier 32 watts RMS @
0.1% T.H.D. $19.95.

002 Comprehensive preamplifier $15.25.
005 |.C. Wide-band A.M. Tuner $29.95.

009 125 watt power amplifier $52.50.

013, 014 Siren modules $9.55.

015 Guitar/Public address/entertainment
preamps $12.90.

016 6-channel mixer module $7.95.

018 60 watt power amplifier $31,95.

019 12 volt 20 watt amplifier $37.91.

020 Muliti-channel mixer modules $6.70.
021 Multi-channe| mixer moduies $7.60.
022 Muiti-channel mixer modules $7.95

023 Regulated power supply for att Auditec
preamps $12.95.

024 Variable regulated laboratory power
supply $22.00.

025 Stereo magnetic
professional specs $15.90.
028 Stereo 20 watt power amplifier $32.25,
Prices ot 001, 2, 5, 025, 028 + 2712% sales
tax;all other plus 15%.

These modules are all
professional applications,

preamplifier to

for
) only
top-quality components, and are guaranteed
for 12 months. They re ready to wire into
your system by means of connector plugs
on the modules. All modules are fully
Australian made, and are normally avaiiable
ex stock, order by cash, cheque or C.0.D.
Now avallable from all Kit-Sets Aust.
Branches, or send for full detaiis to:—

AUDITEC AUSTRALIA

P.0. Box 228, Hornshy, NSW, 2077.
Phone: 47-4166

designed
use

. 006 HEADPHONE AND V.U. METER AMPLIFIER
Input 1 volt, outputs master gain, headphones, V.U.

r Please send full details of:

00012 Ooos [Do006,7 009,18
00134 Oo156 [0020,1,2[7023,4

meter (all types), with preset meter level control $10.75. I Oots’ Doz Doz7 Eis
007 12 CHANNEL MIXER MODULE L‘;\'ME
Constant gain 1.C. mixing, output 1 voit into high I """""""""""""""
impedance, 0 dBm into 600 OHMS. $8.75. ADDRESS . ... ... iiiiii it
I .................. Postcode . .........
ETI12/74 )
1 —
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@ 6 Push-Button Selected Channels.

@ "Range-Boost’’ Modulation Circuitry.

® Built-in Public Address Facility may
used with External Speaker.

@ Built-in Speaker plus Push-Button

" Selected E xternal Speaker-Microphone
(Supplied).

LAFAYETTE 27wz Two-way RaDIO

FOR INDUSTRY, FARM, BOATS, SPORTS — LOW COST

MICRO 66
5 WATTS

P.M.G. Type Approved
{Licence Required)

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

o Extra Sensitive Receiver, Better
than 14V for 10 dB S-to-N Radio.

@ 455 KHz Mechanical filter.

o Slider Type Volume and Squelch
Controls.

o Operates on 12V DC Negative or
Positive Ground.

The latest in the famous LAFAYETTE Micro series, the MICRO 66 embodies
the versatility, reliability and performance which have made LAFAYETTE
world leaders in 27 MHz communications equipment. Ideal for Boats or Base
Station operation. Also available —240V AC Power Supply, MICRO 66-11. for
1-Watt operation, MICRO 66-15 for S-Watts on Channel “A’" and 1-Watt on
‘all other channels with automatic power switching.

COLOUR TELEVISIONS

Used colour TVs fully serviced,
despatched to Australia from
£80 sterling plus freight costs.
Non workers from £40 sterling
spare & service info. available.

send for details

T.ES.T. P.O. Box 1,
Kirkham, Preston PR4 2Ra
ENGLAND..

5 WATTS 12 CHANNELS

P.M.G. Type Approved
{Licence Required)

o External Antenna
Socket.

® Rechargeable Ni-cad
Batteries Available.

o Public Address External
Speaker Socket.

A veritable hand-held portable
powerhouse. 5-Watts input power.
Excellent sensitivity and selectivity.
Ruggedly designed for extra reliable
performance. This high-power
walkie-talkie operates from internal
batteries or an external 12 volt power
source.

DYNA-COM 12A

1 WATT 3 CHANNELS

i
T

Model HA-310

P.M.G. Type Approved
{Licence Required)

@ External Antenna
{ . Socket.
§ | @ External Power
i Socket.
i e Full Range of 27MHz
Crystals Available.

Probably the best 1-Watt walkie-talkie ever
built, 1,000's in wuse in Australia,
100,000's throughout the world. A
professionally designed, sturdily
constructed, commercial quality unit for
top performance and long term reliability.

PLEASE ENQUIRE FOR DETAILS AND PRICES OF THE ABOVE
EQUIPMENT AND ACCESSORIES — CRYSTALS, ANTENNAS, ETC.

Division of Electron Tube
Distributors Pty. Ltd.

AND HEAD OFFICE

VIC., 3182. Phone 94-6036

LAFAYETTE c.ccrronics

LAFAYETTE 27MHz Transceivers are
also available from —

LAFAYETTE ELECTRONICS, | N.1.C. INSTRUMENT CO., all branches
throughout Australia.
VICTORIAN SALES CENTRE RAGE PRODUCTS, P.O. BOX 206,
Liverpool, N.S.W. 2170,
94 ST. KILDA RD., ST. KILDA, | THE SOUTH COAST COMMUNICATIONS CENTRE,
{A.W. McCoy), Bega, N.S.W. 2550.
CUSTOM SCIENTIFIC ELECTRONICS PTY LTD.,
74-76 Annerley Rd., Woolloongabba, Qld. 4102,

TRADE REPRESENTATIVES

S.A.: Tyquin Distributors Pty Ltd., 167 West Beach Road, Richmond. Phone 43-8153
W.A.: Athol M. Hill Pty Ltd., 1000 Hay Street, Perth. Phone 21-7861.

22-| EMONA

best value in
Electronic

Calculations

MODEL SC40 POCKET SIZE
SCIENTIFIC COMPUTOR

- $104. including: carry
case, type 12, 240 V
A.C. adaptor/charger.

Data entry, and disp in

lgnge of X ¥ 10777 to

il 10 — 107 7) x 1099,

Answer in ten significant mantissa and

two exponent di?its. Floating decimal

point or scientific nvtlon. Doubje
i

entry proof. X2, X and

functions. E xponential functions.
Logarithmic functions. Trigonometric
functions. Inverse trigonometric

functions. Angle unit both In radian
and degree. Fixed memory for 10-digit
precision M and e, Two sub-memory
registers for automatic bracketing and
parenthesizing. Extra memory register.
Radian-degree indicator. Automatic
busy/ready indicator, error indication,
result overflow indication, display
shut-off and Lo-batter, indicator.
Dual-sectioned keyboard for arithmetic
and scientific functions. 14-digit LED
display. Built-in computor-controlied
energy saving circult. Bulit-in
rechargeable battery and charger.

MODEL KP200 POCKET SIZE SLIDE
RULE - $52. Including: carry case,
type 6, 240 V A.C. adaptor/charger.

8 digit desk top/portable. Four basic
aritnmetical operations. Clear entry
key. Mixed ‘calculations (chainy).
Constant multiplication & _ divislon,
Floating decimal point. Percentage
key. Squares and reciprocals. Square
root key. Data hold key. Memory
register. Double entry proof. D.C.
Nic/Cad. rechargeable batteries. Sign
IDisplay: minus sign, overflow battery
ow.

MODEL 8413 MICRO ALGEBRA -’

$33. DISPLAY: 8 digit. FUNCTION:
Addition, Subtraction, Multiplication
Division, Continuous Calculations
Muitiplication by Constant, Division
by Constant, Reciprocals Square,
Square Root, etc. DECIMAL POINT:
Full floating System. Underflow
System 108, SIGN: Overflow, Battery
Low, Negative. POWER SYSTEM: AC
240V 50 Hz, DC 6 V 1.5 Volt Cell x
4 (Optional AC adaptor).

MODEL 8414 MICRO EXECUTIVE —

$30. DISPLAY: 8 digit. FUNCTION:
Additinon, subtraction, Multiplication
Division, Continuous Calculation
Multiplication by Constant. Division
by constant, Reciprocals Square,
ADD-ON/Discount, Percentage
Calcuiation, . etc, DECIMAL POINT:
Full fioating 6/4/2 — 4 position 3rd
t & 7th’ digit rounded o&l
respectively, underflow system 10°.
SIGN: Overflow, Battery Low
Negative, PBOWER SYSTEM: AC 240V
50 Hz. DC 6V 1.5 Voit Cell x 4
(Optional AC adaptor).

EMONA ENTERPRISES,
21 Judge St., Randwick,
N.S.W. 2031. Phone: 399-9061.
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" Goodmans

High Fidelity Equipment

the
natural

sound

3

-
7 . )
Dimension 8 Goodwood
® 8 speaker system ® 3 way system
L.F. radiator, 4 bass speakers, 1 x 12" bass speaker,
2 midrange, 2 dome tweeters. 1 x 4’ midrange,
Nominal Power Input: 1 dome tweeter.
60 Watts Nominal Power Input:
Impedance: 4 Ohms 40 Watts
Sensitivity: 4.4 Watts Impedance: 4.8 Ohms
Frequency Range: 30- Sensitivity: 9 Watts
22,000 Hz Frequency Range: 35-22 000Hz
Size: 30-3/8 x 14 x 12% Size: 30 x 14% x 10-5/8"
77 x 356.5x 31.5cms Finishes: Teak or Walnut.
Finishes: Teak, Watnut
or White
Model One-Ten Am/Fm
Tuner Amplifier
Power Qutput: MOde_I _FortY FO rtY
50 Watts per Channel into 4 Ohms Ampllfler
Variable Tuning Ranges: Power Output:
VHF FM: 87.5- 35 Watts RMS per channel
108 MHz into 4 ohms .
Length: 584mm Total harmonic distortion:
Depth: 305mm Less than 0.1% at 30 Watts
Height: 115mm ) per channel
Finishes: White with Frequency Response:
discreetly coloured control 30— 20000 Hz ¥ 1.5 dB
tabs. Teak or Walnut finish case Finishes: Teak, Walnut or White
with brushed aluminium fascia. Size: 22 x 11% x 3% ins.
Magnum S.L. Havant S.L.
e 3 way system e 3 way system
1 x 12" bass speaker, 1 x 8" bass speaker, :
1 x 4’ midrange, 1 x 3-3/8" midrange, §
1 dome tweeter. 1 dome tweeter,
Nominal Power Input: Nominal Power Input: ﬁ
40 Watts 20 Watts 1
Impedance: 4-8 Ohms Impedance: 4 Ohms
Sensitivity: 2 Watts Sensitivity: 4.4 Watts
Frequency Range: Frequency Range:
30-22,000 Hz 45 - 22,000 Hz
Size: 24 x 15x 11-3/8 ! = Size: 18% x 10% x 10%
62 x 38.1 x 29 cms © 48x26.5x 26.5cms Available At
¥ Finishes: Teak or Walnut Finishes: Teak, Walnut or White Leadin “!i-Fi Dealers.
£ )
‘ Thorn Sales . DIVISION DF AWA-THORN CONSUMER PRODUCTS PTY. LTD.
THORN BRANCHES:
Victoria New South Wates South Australia AGENTS
123-131 Bamtielg Road, 348 Victoria Road, 101 Main North Road, Tasmania

West Heidelbery. Vic. 3081
Tel.: 459 1688 -
Queensland

73-75 Jane Street,

Wwest Fnd, Queensiand, 4101
Tel.: 447211

Rydalmere. NS W. 2116
Tel.” 6380411

Nailsworth, Adelaide, 5083
Tel.: 269 1966

Western Australia

321 Bulwer Street,

Perth, W.A. 6000

Tel.: 28 6400

Barrett & Maher Pty 1 1d

4 Letroy Streer

North Hobart, Tasmania, 7000
Tel.: 34 3509

J
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FOR ACCURACY AND STYLE CHOOSE A MAINTENANCE FREE
QOUATRON ELECTRONIC DIGITAL WATCH

W.H.K. as Australian distributor for Quatron
deals direct with the public and has no expensive
retailer network to maintain. The savings of
approximately $100.00 is passed on to you.

The warranty is one year and service is available
from us.

W.H.K. ELECTRONIC &

SCIENTIFIC INSTRUMENTATION

2 Gum Road, St. Albans, VIC. 3021
Showroom: 478 Chapel Street, Sth. Yarra,

Post to: W.H.K. Electronic &
Scientific Instrumentation
P.0. Box 147, St. Albans, VIC. 3021.

Please send me the "QUATRON" by return
mail.

................................

............................

Enclosed 1s my cheque, postal note, money
order for $165.00. | understand that the goods
are covered by a 12 months warranty and a

money back guarantee applles if | am not
completely satisfied within 14 days of
purchase.

DIGITAL DISPLAY — Permanently sealed liauid crystal
display shows time in digital format — the way you “’say”’
it.

CONTINUOUS READOUT — Excellent readability provided
by continuously displayed bright numerals on a
contrasting background.

SOLID STATE MICROCOMPUTER — Uses large scale
integrated circuits (LS1) similar to those found in the most
advanced computers to count electronic pulses and
converts them into hours, minutes and seconds.

HIGHLY STABLE TIME GENERATOR — A laser trimmed
quartz crystal generates 32,768 pulses per second to
provide an accurate time basis previously available only in
scientific equipment such as FCC licensed radio
transmitters.

5 SECOND PER MONTH ACCURACY — Maintains time

within plus or minus one minute per year — sO accurate
you could go for years without adjusting your LCQ watch.
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9 Congratulations v G

George Hawthorn Electronics
on the opening of your
new showroom.

At 966-968 High Street,

Armadale, Melbourne.
Here you'll see the complete range of Philips
Hi-Fidelity loudspeakers, ranging from 17 dome i
tweeters through to 12 woofers and 2 or 3 way i
cross-over networks—just the thing for the man ’,
who likes to do-it-himself. George also offers 7 \
in kit form, systems based on our design ~d

specifications, in many cases complete with pre-cut ! '
timber or you can buy them already assembled for more %

immediate enjoyment.

Philips Hi-Fidelity loudspeakers from George
Hawthorn Electronics—any way you like them!

ELCOMA )

‘$ QR-666

i the ALL-band
COMMUNICATIONS RECEIVER

All-band/all-mode reception on frequencies 170 kHz to
30 mHz covered by 6 bands. Receives broadcasts in any

: - i i fhaf giVGS gggemAM, SSB, CW or FM—with the optional accessory
g e - | h Id double sighal “seisctniy and ACE st
GS hﬂdld('»su—u &4 Oﬂdld(] you t € wor circuit with’ mechanical and ceramic flltar.s designed fog
_ mbi J . and an FM  bigh seectiiy, reistance o Intafrence: <ol bvton
= option, foo.  aiect) Atssve s ioh pectormanc comact smarty
APPLICATIONS: W

Portable electrical equipment, fire alarm,
burglar alarm, stand by service.

FEATURES:

Gelled electrolyte, rechargeable, high impact
ABS case, use in any position, long lasting,
maintenance free, long shelf lfe, absolutely
safe.

* Weston electronics company

Radlo Communication Systems

-
!"‘ L

For further information contact -—

AL KESHANY

Okura Trading Co. (Australia) Pty. Ltd. I | y NAME. .. ..o mitvmmes o o st eesteens I
6th Floor, Wynyard House, 291 George Street, Sydney, | Please send details of AppRESS... .
N S W., 2000. Phone: 29-4391 W L akioaey By ST ETE POSTCODE........ |

— —Mail coupon NOW | — — e :
Weston Electronics Company |
215 North Rocks Rd.,, North Rocks, N.5.W. 2151 Phone 630-7490 |
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ELECTRONICS

—it’s easy!

The sources of power.

Solar-cell powered buoy.

OUR COURSE, so far, has concentrated
on developing basic electronic system
blocks from combinations of passive
and active components. You will have
seen that, with each type of circuit,
there is a requirement for some sort of
power supply, although, there are
some very rare circuits that may be
powered by signal energy alone.

The provision of power for electronic
circuits, is hence of primary
importance. {n the circuit illustrations,
used so far, power supplies have been
of a very simple kind, but, in some
circumstances, they may be quite
complex and expensive. Hence, before
developing our circuitry still further
we must gain a better understanding of
the types of supply and the methods
of implementing them. o

100

The most commonly used source of
electrical energy is that provided by
the power mains and this, as we know,
is alternating current (ac). However

electronic circuits, in the majority of .

cases, need direct current {dc)
supplies. Hence a discussion of power
supplies for electronic systems must

cover firstly the production. and
secondly the  stabilization of dc
voltages.

PROVISION OF DC

The source of dc power for

electronic circuits, at any particular
voltage, must be convenient, economic
and easily started and stopped as
required.

A wide range of basic power supplies
is available to choose from — see Fig. 1

Part 13

They range from tiny batteries to
huge engine-driven generators. Each
application has to be considered
individually and the appropriate means
chosen to suit the requirements of the
circuit and the way it is to be used.
Can the supply provide enough power.
Does it provide the desired conditions
of portability? — ({in the field the
weight of the supply may be critical).
Is the method used economic?
(batteries may be simple to use but
their replacement can be costly). Is a
non-portable supply already available
for use? (such as the electricity mains).
Sometimes a power supply already
operating on some existing equipment
may have adequate spare capacity.
There are many known methods of
producing dc power. Batteries use
electro-chemical action; rotating
generators move conductors in a
magnetic field to generate electricity;
the mains supply (derived by rotating
generators) is rectified to produce dc,
fuel cells combine chemicals (still an
exotic way to produce energy);
thermo-electric systems generate
electricity from thermo-couples or
solar cells,

However the two most common

.sources of dc are firstly from batteries

and secondly transformer/rectifier
systems driven from the mains ac
supply.

BATTERIES

In 1792 ltalian anatomist Luigi
Galvani, whilst working on dead frogs,
discovered that the frog's legs twitched
when touched with two dissimilar
metals. The same phenomeéna occurred
when the frog's legs were attached to
an electrostatic generator. He
(wrongly) attributed this to an effect
which he called ““animal electricity”’.

However, another ltalian professor,
Alessandro Volta, investigated the
effect in 1800 and, showed that it did
not depend on the animal tissue, but
upon electrical generation due to two
dissimilar metals being separated by a
conductive solution. He thus showed
two important things — that animal
muscle was activated electrically, and
that electricity could be generated
chemically. (Previously only static
electricity was known.)

Volta produced the first practical
battery, called at that time a voltaic
pile, by placing moistened paper sheets
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Fig.1. Power sources for
electronic systems may vary
from dry batteries, engine
driven generators, thermo-
electric (as the solar-cell
powered buoy p. 100) — to
specialised laboratory power
units deriving their energy
from the mains.

w2

#

e e R .
HONDA GENERATOR HI10O00

VEREADY

.
tAGE maBs

between alternate sheets of copper and
zinc as shown in Fig. 2a. He also made
cells in which the separating ftuid
(now called the electrolyte}) was a
liquid. His wet-cells used rods of zinc
and copper, placed apart, in a diluted
solution of sulphuric acid (Fig. 2b).
Volta thought that the solution merely
separated the electrodes without
playing any vital role. We now know
differently.

The fluid (it can also be a paste or
solid) acts as an electrolyte. That is,
the dissolved compound dissociates
into positive and negative ions,
however, the electrolyte has overall
electrical balance.

When the copper and zinc electrodes
are inserted an electric field is set up in

the. boundary layer between each This 1912 Baker
electrode and the electrolyte. With the E’f‘“'i‘ el igeniy
copper/zinc cell the copper is at a ?%%4?5;?{6:3227‘2:/2'
lower potential than the acid and the mounted on the vehicle’s
zinc is at an even lower potential. roof charge intermediate
The cell thus has an electromotive 2;%29; 32‘?7,?535272/
force between the electrodes which original dc electric motor
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ELECTRONICS —it's easy!

ZINC DISC

EXTERNAL
ELECTRIC
CIRCUIT

WIRES OF ANY
CONDUCTING

PAPER SOAKED + DIRECTION
IN BRINE OF CURRENT MATERIAL
COPPER DISC POSITIVE NEGATIVE
i TERMINAL\ /TERMINAL
)
: + =
CYCLE
REPEATS ELECTRODE | ELECTRODE
' (CATHODE) (ANODE}
; COPPER ZINC
ELECTROLYTE
(CHEMICAL CONTAINER OF
*VE 1ONISED IN [¥~ANY INSULATING
WATER) MATERIAL

VOLTA'S PILE

depends on the difference in potential
between the copper and the zinc.

When the electrodes are connected to
allow electrons to flow, the dissociated
ions move towards the electrode of
opposite polarity. For example, in
Volta’s wet cell, the zinc electrode
combines with the negative sulphate
ions leaving the zinc electrode with an
excess of electrons. These electrons
flow through the external circuit to
the copper electrode where they
combine with the hydrogen ions to
produce free hydrogen.

Many combinations of electrodes and
electrolytes may be used to form cells
in a similar manner. Some
arrangements are more useful than
others by virtue of higher energy
capability, and hence many of the
original systems developed have now
been discarded as inefficient.

DEPOLARIZATION OF CELLS

The formation of gas on an electrode
{hydrogen in the voltaic cell) becomes
an effective insulator and may cause
the cell to cease working efficiently or
even completely. If the gas {or other
product, eg solid in some cells) can be
chemically removed, as it is formied,
the cell will continue to produce

PAPER COVER

ZINC CAN

POROUS
DIAPHRAGM

ELECTROLYTE
AND AN INERT
FILLER

CENTRAL CARBON
ROD SURROUNDED
BY MnO2

Fig.3. The common dry cell was originally
developed by Leclanche in 1877. It
produces power for a limited period and
is then discarded.

102

VOLTA'S WET CELL
Fig.2. Cross sectional diagrams of the first electrochemical cells — VOL TA’S pile and wet cell.

power until the negative plate material
has been used up — it redeposits on
the other plate. Such an additive,
which miaintains full cell efficiency, is
known as a depolarizer.

PRACTICAL BATTERIES

The electrochemical process just
described can be optimized to either
produce electricity or to store it for
reuse. Cells providing power from an
initial chemical charfge are called
primary cells. Those that are made
intentionally to store power are called
secondary cells ({also called
accumulators in earlier literature).
Some combinations and designs will
act as both, but usually a primary cell
is a throwaway item. A secondary cel!
usually requires charging {the process
of storing electrical energy) after
manufacture, and may be recharged as
often as is necessary.

PRIMARY CELLS

The most commonly used primary
cell is the well-known dry-cell (or
more correctly, the Leclanche cell,
after the original developer who
introduced it in 1877). It is made, as
shown in Fig. 3, from a zinc can
containing a central carbon rod

surrounded by, firstly, a depolariser

{manganese dioxide) and then the
electrolyte which is in paste form
{ammonium chloride, zinc chloride,
water and a filler material). The basic
cell is made ip many sizes and is also
packaged as groups of cells connected
in series and/or parallel to provide
either greater capacity at the 1.5 V
delivered, per cell — or increased
voltage. For example 90 V batteries
{constructed from sixty 1.5 volt cells]
were extensively used in the days of
valve-circuit portable radios.

There are many -alternatives to the
basic Leclanche cell. All have
characteristics which make them
suitable for low power, portable
applications. The characteristics of the
different primary cells are given in
Table 1.

The mercury cell, developed in the
40’s, is far more rugged than the
Leclanche cell and retains its voltage
better over long periods of light use or
storage — several vyears is typical.
These use zinc and mercuric oxide {or
graphite) electrodes with alkaline
hydroxide electrolyte. A typical
arrangement is shown in Fig. 4. They
can be made extremely small in size
and are ideal for powering very small
equipment, such as hearing aids, or for
equipment used intermittently such as
photographic light meters.

Another cell available today is the
alkaline-manganese battery. Its interior
design consists of pellets of anode and
cathode materials; zinc and carbon are
used. The manganese dioxide
depolariser is arranged to be more
efficient than in the common dry-cell
and the electrolyte is potassium
hydroxide. This battery has an
excellent shelf-life and is capable of
sustaining a high discharge rate.

Several other primary cells will be
encountered in electronic
instrumentation — The Daniell cell
1836 (copper, sinc and sulphuric acid),
the Clark cell 1872, and the Weston
cell 1892 {mercury, cadmium amalgam
and cadmium sulphate solution, as

Double Cell Top

Cell Seal (Grommet)

Zinc Anode

Absorbent, and
Alkaline Electrolyte

Outer Can

Barrier

Inner Can

Fig.4. Cross sections of a typical mercury cell.
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Fig.5. The Weston standard cell delivers 1.0186
volts provided the load is minimal. It has

found extensive use as a standard of the
voltage unit.

. shown in Fig. 5) are the three cells

\ which were used internationally at
various times to define the standard of
voltage. The latest voltage standard has
recently been changed to use the
so-called Josephson solid-state effect,
but the Weston cell is adequate for
many voltage calibration tasks (1.086
volts). Standard cells are used only to
provide accurately-known and
time-stable voltagé, but only. at low
current. Théy are not intended for
power use.

A more recent development are
zinc-air cells. These use a zinc powder
anode in contact with potassium
hydroxide electrolyte. The cathode is
a porous arrangement that breathes to
atmosphere making use of oxygen, via
an intermediate process and a catalyst,
to produce hydroxyl ions which
enable current flow to occur.

The silver-zinc primary cell has high
energy density and discharge rate but
because of high cost, is restricted to
exotic applications such as spacecraft
electronics.

Each type of cell has its own
particular merits. Figure 6 shows the
voltage-time curves for an ideal loading
condition along with comparative
figures for the commonly used cells.
Leclanche cells operate best in
intermittent  service, where high
currents are needed, or continuously
for low drains. Mercury cells especially
suit low cutrent demands for very
prolonged periods. Zinc-air batteries
work best for high current loads
maintaining voltage uniformly over
considerable periods. Silver-zinc
provides the highest available energy
density.

The relative cost of each should be
considered in selection along with the
requirement. It may well be more
economical, in the not too longa run,
to use the more expensive alternatives.

SECONDARY CELLS

We have seen that the electrical
energy provided by a primary cell is
derived from a chemical process. From

EBONITE BOX

s g ‘ l
i A-’M_AQFNESIUM‘—MANG‘ANESE | |
! | ! ;
\R\ ! ZI]EC-AIR\
2 10 \ | ——— ]
2 |/4 MERCURY—ZINC
154 |
= . -~ ALKALINE—MANGANESE
’ VHIGH-POWER LECLANCHE |
e .
LOW-—P(?WER LJECLANCIHE
0 I N .
0o 10 20 30 40 50 60 70 80 30 100 110.
HOURS

Fig.6. Comparative chart showing voltage characteristics of similar size units of various types

of dry cell battery.

school chemistry we know that, when
zinc is dissolved in sulphuric acid, a
large amount of energy is released as
heat. In the voltaic cell this energy is
released as electricity rather than as
heat. If the reaction is not reversible
the cell is a primary cell and is thrown
away when exhausted.

There are however others in which
the reaction /s reversible and these are
known as secondary cells. For the
system to be reversible the electrolyte
and electrodes must be capable of
being converted back to their original
state after discharge. This reversal is
not spontaneous. The cell must have
the electrical energy pumped back into
it. That is — it must be charged.

The commonest arrangement (in use
since the last century)} is the lead-acid
battery, such as is used to start .cars
and to power the auxiliary circuits.
The second most commonly used is
the nickel-iron cell.

The lead-acid battery consists
basically of a plate of lead (negative
electrode) and a plate of lead dioxide

EBONITE VENT PLUG

RS
N ‘4

WELDED PLATE STRAP et

NEGATIVE PLATE -

TREATED WOOD
SEPARATOR

RESIN BONDED —
GLASS SILK

Y

o8l

(positive electrode) immersed in dilute
sulphuric acid — as shown'in Fig. 7. As
the cell discharges, the lead electrode
and sulphate ions in the electrolyte
combine to produce lead sulphate plus
electrons, and the lead-dioxide
combines with sulphate ions, hydrogen
ions and electrons to produce lead
sulphate plus water. The insoluble lead
sulphate adheres to the plates, finally

shielding them from further
electrochemical reaction — the cell is
then discharged. The recharging
process reverses the reactions,

rebuilding the electrode material as the
lead sulphate is removed from
solutions to “produce sulphuric acid
and electrode. The nominal voltage
produced is 2.0 V. As water is
liberated the cell is easiest vented to
air, but it can be made as a sealed cell.

The nickel-iron cell, invented by the
Edison Company at the turn of this
century, uses oxides of iron and nickel
as the electrodes together with
potassium hydroxide electrolyte. The
electrochemical action is similar to the

SEALING

SPECIAL LOW
RESISTANCE PILLAR

SHEET OF
ll GLASS FIBRES

: ” POSITIVE PLATE

’

ARMOURING ON
POSITIVE PLATE

)

Fig.7. Interior of lead-acid storage cell. Electricity is stored by virtue of chemical reactions

induced by charging the cell with electricity.
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ELECTRONICS
—it’s easy!

lead-acid battery — electrodes and
electrolyte combine releasing electrons
and the process is reversible. These
cells can be sealed without difficulty,
they are more rugged, give a longer life

_ than lead-acid cells, but cost more.

In the search for more storage
capacity for unit volume and weight,
research has vyielded some exotic
battery designs. Silver and zinc are
used in a design originated by Andre in
the 1930s. Clearly the cost is higher
but the considerable gains in weight
reduction may make them attractive
where weight is a major cost factor —
missiles, satellites and man-packed
equipment.

As it is now clear that a new kind of
storage battery will be in extensive use
within this decade we include a brief
description of the high-temperature
batteries now approaching market
production. These cells, also use
electrodes and electrolytes, but run at
temperatures up to 400°C, and can
provide at least four times the storage
capacity at the same cost and weight
as lead-acid cells. The -need for
high-temperature operation does,
however, exclude them from low
power applications. The two main
contenders are the sodium/sulphur
battery that uses liquid sodium and
sulphur electrodes with solid alumina
electrolyte (the most developed to
date) and the lithium/sulphur battery
that uses liquid lithium and sulphur
electrodes with molten salt electrolyte
(the most theoretically efficient cell).
This latter type, will probably be more
costly to produce. Both of these types,
plus several other high temperature
arrangements, have been used in
prototype situations — powering
electric cars is the dominant
requirement, but large scale
mains-power, system-float storage will
be the main usage in the future.

The range of storage celi available for
powering electronic circuits s
therefore broad, and the type must be
chosen to suit the application. For
circuits having only medium demands,
electronic flash units, calculator
supplies — small rechargeable
nickel-cadmium cells are best. These
are made in the same shape as mercury
or Leclanche cells allowing them to
replace primary cells and be recharged
when needed.
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Table 1—Primary Batteries
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specials NOW.

With infiation increasing prices at staggering rates we have concentrated this month on
lines that arg oumandmg value. Where poss:ble we are offering LOWER pnces than
normal by buying large quantmes and passing on to you pre-devaluation prices. Please
remember that we won't be able to keep these prices down. So take advantage of all the

TREMENDOUS LOW PRICE WALKIE TALKIE OFFER
CONTACT CT10
Remember the famous Midland 13700 units in our last year's catalogue?
Wa 30ld thousands of these units {and no wonder when you: read the
spec). The Midland is no longer available but we have located an
absolutely IDENTICAL Unit. ONLY THE NAME HAS CHANGED.
Check these features:
Provision for 2 channels (27.240MHz or 27.880 MHz). Tuned RF siage.
One microvolt sensitivity. Mute control. Calling tone. Heavy duty aerial,
Maximum power allowable. PMG APPROVED (licence required),
Transmitter etfectively converts its 1W output power inta a high ratio
output power by high level push-pull class B modutation. Rugged case.
Supplied with one set of crystals (specify frequency). Other frequency
avarlable at $4.50 a pair.
Range: up to 10 mites depending on terrain

up to 50 mifes over water
Frequency: 27.. 240 or 27.880 MH2
Freq. Stab: 0.005"
Tx: vynal controlied 1W

Weight: 2502

We have the Contact CT10 at the same, YES SAME price as Qur old
catalogue. It must be the cheapest, 1 Watt, fully approved unit in
Austratia at ONLY $38.95. Buy 5 or more and save $2.00 on each unit
at only $32.85 {P & P $2.00 per unit).

Rx: Crystal locked supmm q . '
IP\nmma: 13 saction telescopi

ower: B x 1.5V UM3 um Lenk Cordlass fron
Size: BY% x % x 1% NEW The BP100 « the greatest develapment yat, Run off a

Retting a date with
Kit.

Donct be fuvled. I'm  AM/FM MULTIPLEX TUNER
Q ::;’:::n’ s M"l»e of tuners 10 .-«Lv.z(.--. olajnv. On g::.‘:‘..AM

demand it going 10 be havy

and FM front ends. 10 transistors, 14 diodes. FM 88 10
108MHz2, AFC, 60 dB S/N, 36 08 sep, 600 mV output
AM 535 t0 1606kH7, ferrite rad, Multiplex sdaptor
& built-in with indicator. 240V gperated in Walnut case
Guaranteed 12 months. Only $75 (P & P Frael. Hurry.

l*M38’0 .S‘pecml
5 ; , 25.'30/1

FIHST Iﬂﬂcustomers only
Why pay more?

rachargeable cell gving up 10 120 Joints per chirge.
Press the button for soldering hest in only § seconds
Plus burlt-m workng light,

Ideal for use on cars, caravans, boats atc. Anywhere you
can't seadl mauns leads. Serviceman's dresm. Ideat for
CMOS and deiicate IC crcunts since thare ace no earth
inakage currants. Only for electronic soldering jwon’t
roend kettles). Iron comglete with np at only $18.95.

KE117 2 station @ @ neghiy ethicient solia
10t Intercom capabis of warking aver
distences (o 300 1. Wall or desk mounting.

. 50,
100 onty reaucka (il Christmis tagaly
310.50. Save s
- 5
Wn—

-

HUGE PRICE BREAKTHROUGH
Because of direct importing of expensive
components like the transformer we can
reduce the price of the Playmaster 143

by nearly $10.00.
Now only $69.90 pius $3.00 P & P

1.5V RADIOS memerber o SONY TRINEE Oy . ;‘,,’-2,‘,.’7.',:'.:.'5.?,.'.3"53: oy Ao S0
Just i TV's el Dic quarantes. Spares avadable.
coL0 v:\v pay S850 1'\‘;'.:“ at onlY
$560. SonY - oW Jayem 20K Multimeter anouemy (- ey
ety ‘ T |

despite the fact that they do
work. Save b fortune m
Sate, omv

®

Vde: 5, 25, 100, 500, 1000. V.lc 10,50,250,
1000, Idc: 50uA, 260mA. R: L 2M,

OB scale 3% d¢ sccuracy.

Here's » good s1arting meter for the new
enthusiast at a saving of $2.00 on normal
prices. Ususlly $14.50. Specal 3t only $12.50
P & P52.001,

SAVE on 8-30's

MAGNAVOX 8-30 speakers 30 Watt
woofer featured in our catalogue. Forms
the basis of a great speaker system.
Cabinet details in our catalogue. 8 ohm.
Norma! price is $18.50, we have a bulk
purchase which saves you over $3.00.

Buy now for just $15.00 or a pair for only
$29.00.

630 Battery Saver s a fully approved, double

msulated 10b for extra safety. Will supply up 10 300MA

and 15 surtable for 6V, 7.5V or 9V apphences. Save &

tortune on batterws with thes nest littls unn. Ready to

phug in for just $10.90 (P & P 75¢). Jayem 100K a high sensnivity instrument

bo-nmg 51 ranges and baving Bn extre large
mavement.

Vdc0.10012|5351230&)|20

CAR RADIOS We boast the fact that ws have a
mm 10 suit every cos, Call 1n snd prove us wrong! !
iie you're herc see ihe fabulous now AWA PUSSO
combinateon Cessette piaver faptures fast forward snd g:-:f::‘wo:m‘: i?.ﬁ:‘;m mﬁmm i
m;":’:ﬁ:"' e wehulslihelsaducllieyie saarch we are teducing while existing s1ock lasts by
y. Untit Christmas we will supply the 950 $6.00. Yos tave $6 00, the normal price of
for $199 with speakers and senis), (P & P $2.00). the 100K 1 $41.00 bist y o need Oy pav

$35.00 (P & P $2.00).

:nso“\:somusnmnzum'

—-.--\

— every top quality part supplied inc.
magnificent metal front panel (fully
silk screened), Yes — why pay $75.00
when we chayge only $69.90.

Limited offer for the first 250 kits
only.
This unit is an improved version of the
Playmaster 136 of which over 10,000
have been made. 12 % Watts pef channel
into 8 ohm at a typical 0.4% THD ana
within 1208 from 20HZ to 20 KHZ.
Inputs are2mV into 50K and 150 mV
into 500 K. Noise figures 60dB down
with all input open and 44dB X talk. An
excellent unit which has been designed
so that conversion to 4 channe! can be
made with a minimum of fuss. Ideal for
the home environment and has provision
for headphones.

Dick breaks the TIME~PRICE barrier!

ADIGITALELECTRONIC

No, not the usual $59.00 but a complete kit

for only $29.95 using top quality National

semiconductors, Even the basic beginner can

build one in under an hour following our

simple instructions, Full money-back

guarantee sa why not buy one, inspect it at

home for 7 days and if not satisfied return

the kit and we will refund your money.

Check these terrific features:

e QOperates on 240V mains 50 or 60
cycle

® 12 or 24 nour display

® Large 0.3 Red LED solid state
display

® Full circuit board supplied

® Easy to understand instructions

e ‘Seconds’ readout can be easily added

® Power supply included — no extras

® Uses brand new National ICs and
semiconductors. Spares are available.

Here is the actual circuit. One of our staff

members built his in only 40 minutes.

Remember most of thgwiring is already

done on the circuit board!!

| pen J
=

i Finished clock (with seconds option;
“*[ ! —~ Dick Smith Wholesale Pty. Ltd.
50.60 St. Leonards Head Office & Mail Orders:
i =] 160-162 Pacific Highway, Gore Hill 2065
4 531 | 8% Tel. 4395311
| o Bankstown: 361 Hume Hwy, Bank n

Kit includes the following:

2 ICs, 4 readouts, 4 driver transistors, PC
board, transformer, pushbuttons, resistors,
diodes, capacitors, etc. NOTHING MISSING
except a case which you can easily make
yourself or-use one of our zippy boxes.

Special Seconds Readout requires only two
transistors, two readouts to make a full 6
digit clock. No extra wiring since circuit
board has provision for expansion.

Special price for seconds kit is only $6.00.
Short form kit for the budget conscious
contains all semi’s and instructions you
simply add common components and use
veroboard or etch your own PC 7, We've cut
this one to the bone at $19.vo.

Still can’t believe it's this cheap? Well send a
stam; “ *~*¢ addressed envelope and we'll
send you the instructions.

Please use this coupon to speed delivery
r--‘-----------
Dick please rush me your

Digital Clock kit @ $29.95 L] Allow
Seconds Readout @ $6.00 ] 75¢
Short form kit @ $19.95 L] for
Zippy box case @ $1.80

enclose che‘que/money order for §

8

lName:
lAddress:
. Postcode:

ssasees P PPy LYY PY PY TR PP ELY

(Nr. Chapel Road). Tel. 709 6600.
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V.H.F. All-Band
Communicator
RADIO

SENSATION

* Complete VHF coverage
*Separate front-end
tuners
*76transistors, /15diodes,
2rectifiers,?varistor

Open up whole new
vistas in short wave

listening
Y AM
This is the standard
broadcast band.
TV-1
50-88 MiHz
covers low band
TV channels
6 metre amateur
band.
Fire Brigades,
Ambulances,
Taxis, Tow trucks,
Public Utilities,
Police, Private
Business, Radio
Paging, Couriers,
Private detectives,
etc.

FM
* 88-108 MMz

covers TV channels
plus the new
Frequency
Modulated radio
service

Air

103-136 MMz
covers AM air-
craft bands, auto-
matic weather and
landing information,
aircraft approach
and departure
instructions, air-
craft to aircraft
communications,
VOR etc. In fact
listen to all the
aircraft from
internationat

’.

For the first time, Dick Smith is proud to intro-
duce a VHF receiver that covers all bands. Yes

o -
even the much 'sough.t.after low bapd from 60 Jafuse w_\‘\“ e AR Mo Huein SR A i{umbo& tg trainers.
to 85 MHz. This exciting new monitor receiver po 10t S ivers W Communicator 33, including Al otmetr"’;s"uc’
3 4 1 d 4 1 r
covers Broadcast band plus 50 to 220 MHz in  war™™ joxind 18 age: built-in 240 V ac adaptor and A G
L ital YOOy cove earpiece delivered anywhere in 3
4 bands SO aited =0l 4 PB
ands. onty W Australia with FREE insurance L 2 R
A for only $59.00. You only have tadl w.ith i Z
CHECK THESE UNBELIEVABLE FEATURES: to plug it in or use batteries S
=er . supplied, then open up these interesting 2
® Separate tuner f_rOnt ends el:mmate all the complex problems of switching r.f. fascinating bands! metre amateur
circuits and design compromises. band covering
® Exclusive Red-Led signal strength indicator. Light emitting diode glows on both m°b"'95 i’r“hd
tuning pointer as signal is tuned in. Also acts as signal indicator when volume is ' {z‘e’elz'gfnea t?o WA |e”
turned down. Brightness indicates strength almost as critically as meter move-

ment and is much more reliable.

c marine band,
harbour control,
® Full AFC can be switched on or off. This automatic frequency control over- CE tugs, ocean liners
comes drift on VHF signals. pR coming into port,
® 240V ac or battery operation. Just flick the switch for mains or battery distress frequencies

operation. etc. Hi band VHF
® Handsome ‘Military Look’ Finish in black with white lettering etc. and grey gy ‘f:i‘:;eéﬁi;:;t;“';gﬁg'e
functional controls, Positive grip and action on tuning control. Viny! carrying e e eEaen & Chele business, paging,
case complete with shoulder strap. of receiving so many signals we 2 way car radio,
® Multisection telescopic aerial adjusts §or horizontally or vertically polarized will provide a FREE listing of radio doctor, taxis,
signals. where to find Australian VHF TV service, road
® Tone control adjusts Bass and Treble response to reduce noise. channels with each one. Hurry, patrols, councils
® Farphone socket built in demand will be heavy. The radio and many many
. described below sold out the more.,
[
Farge band_change S o ) . A : y entire first shipment in only 10 w TVv2
This receiver is ideal for the location of bugging devices which mainly operate in days. Avoid disappointment by covers all the hi
the VHF bands. Simply tune receiver for feedback signal. ordering now. band TV channels.

Solid State 13 transistor b diode

n Multiband/multifunction portable radio
Although it isn't a true communications receiver, the 250 covers
Old 5‘35 kHz to 12MHz including Marine and Shortwave bands; FM (it's
{8 time to get ready!) from 88 to 108 MHz and the VHF bands from

sh‘p s 108 'to 135 .and 147 to 174 MMz including aircraft and wcalher. Flip
Fil's( 10 day up lid has time zones calcutator. 6 V battery and mains opcration,

in Ideal for NiCad cells having charger and indicator. Twin ferrite bar
OU and telescopic antennas. Unique end controls give easier tuning. Hours

and hours of fun as you listen to the world. Only $49.50 (P & P Free)
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The time has come when digital delay for
both the recording studio and sound
contractor is no longer a luxury but a
necessity. Pandora Systems has developed a
unit which fulfills the needs of both, and has
flexibility and technical excellence that
surpasses any comparable device available on
the market today. o T

High resolution 12 bit digital encoding produces a full 72 dB dynamic range naturally, making the use of signal
altering noise reduction unnecessary. Coupled with less than .1% distortion {measured at full output 400 Hz) the
Time Lirie literally is a black box that generates time delays without any alteration to the signal.

By using modular construction the unit can be expanded at any time. The main frame holds 449 ms, of delay
and 5 outputs. Inter-connecting frames are available for longer delays.

Delay times are variable in 1 ms. steps by simple front panel patching or internal strapping for permanent
installations.

Tie this all together with the lowest basic price in the industry, the Time Line becomes the ultimate time
machine.

R BT
17 an el ¢

|
{
i

doy agan

L)

),

T 0088 aG;
ce06a00’

P

v ]

Manufactured by PANDORA NASHVILLE TENN.

ALTAIR A-600 AUDIO SPECTRUM SHIFTER

@ Acoustic Feedback Suppression
eMix-Down Effects, Pitch
Changing, Vibrato, Infinite
Up-Tuning and

Down-Tuning etc.

Shift select from 2 — 10 Hz to suit various acoustic and effects situations.
Up or down shift select, Balanced and unbalanced models available.
Standard rack mounting or free standing. Defeat Key — Bypasses electronics.

NEW!. C

AUDIO LEVEL OPTIMISER FOR AM, FM, TV
glves YOU = PROTECTION FROM PEAKS

HIGHER AVERAGE PROGRAM LEVEL
GATED TO ELIMINATE AUDIBLE EFFECTS

B Selectable peak limiting and average compression functions ® Fast peak limiting —

no clipping ® Gated operation with Gain Hold, Hold and Rlease, Hold and Fade functions
® Adjustable limiting symmetry for full carrier modulation B Built-in Frequency

Selective Limiter for FM and TV

TR b

Klarion E nierprises Proprietary Limited

REGENT HOUSE, 63 KINGSWAY, SOUTH MELBOURNE, 3205. AUSTRALIA.
PHONE 61-3801 CABLES KLARIONMELB J
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UY STATE OF THE ART SOLID
STATE COMPONENTS - |
Direct from the United States!

Al listed prices are in Australian dollars, International Postal Money Orders (please send PO receipt with order for immediate
shipment). Banque Chasiers check (preferably in US funds) and rated company cheques {with foreign exchange stamp approval affixed)
will be accepted. Due to recent Australian government restrictions we are not able to clear personal checks. .. All goods are new
unused surplus and are fully guaranteed. Drders will be shipped within two workdays of receipt of same. All customs forms will be
attached. Minlmum order amount is $5.00, do not add postage — we pay postage. Surface mail for orders under $10.00 and Air Mail

for orders over this amount.

DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED

POTTER & BRUMFIELD

Type KHP Relay 4 PDT 3A

Contacts
24 YDC (650 coil}......51.00 €A.
120 VAC (10.5 MA coil)..... $1.00 EA.

LSI CALCULATOR ON A CHIP

This 40-pin DIP device contains a complete
12-digit calculator. Adds, subtracts, multi-
plies, and divides. Outputs are multiplexed
7-segment MOS levels. Input is BCD MOS
levels. External clock is required. Com-
plete data is provided with chip (includes
schematic for a complete calculator).

m Complete with data $7.00

COUNTER DISPLAY KIT—CD-2

This k i t provides a highly sophisticated
display section module f or clocks,-counter
or other numerical display needs.

The RCA DR-2010 Numitron display tube
supplied with tHis kit is an incandescent
s e v e n-segment display tube. The .6" high
number can be read at a distance of thirty
feet. RCA specs. provide a minimum life
for this tube of 100, 0 00 hours (about 11
years of normal use).

A 7490 decade counter IC is used to give
typical count rates of up to thirty MAz. A
7475 is used to store the BCD information
during the counting period to ensure a non-
blinking display. Stored BCD data from the
7475 i s decoded using a 7447 seven-segment
decoder driver. The 7447 accomplishes
blanking of leading edge zeroes, and has a
lamp test input which causes all seven seg-
ments of the display tube to light.

Kit includes a two-s ided (with plated
through holes) fibreglass printed circuit
board, three IC's, DR-2010 (with decimal
point) display tube, and enough Molex socket
pins for the IC's.

Circuit board is .8" wide and 4 3/8" long.
A single 5-volt power source power’ both the
IC's and the display tube.

CD-2 Kit Complete Only $10.95 (&N
Assembled and Tested $13.00 /

Board Only $2.50

pata only $1.00
SLA-1 OPCOA
Pin compatible with MAN-1.
.334"

Large character.

Mounts on .4" centers.
Left-hand decimal point.

$2.00 Each; 10 For $16.00

.RCA DR2010 NUMITRON

RCA DR2010 Numitron digital
display tube. This incandes-
cent five-volt s e v e n-segment
device provides a .6" high nu-
meral which can be seenat a
distance of 30 feet. The tube
has a standard nine-p in base
(solderable) and a left-hand
decimal point. Each $4.00

SPECIAL 4 for $17.50

7400 SERIES TTL DIP
7400 Quad 2-input NAND gate..........$ .20
7401 Quad 2-input NAND gate .20
7402 Quad 2-input NOR gate. .22
7404 Hex inverter.......... .22
7405 Hex inverter*........... .20
7406 Hex inverter buffer/driver*.. .35
7408 Quad 2-input AND gate........ .22
7410 Triple 3-input NAND gate..... .20
7420 Dual 4-input NAND gate....... .20
7430 8-Input NAND gate......... .20
7440 Dual 4-input NAND buffer........ .20
7442 BCD-to-decimal decoder.......... .80
7447 BCD-to-7 segment decoder/driver. 1.00
7448 BCD-to-7 segment decoder/driver. .80
7450 Expandable dual 2-wide 2-input
AND-OR-invert gate.,...:.vese.. .20
7451 Expandable dual 2-wide 2-input
AND-OR-invert gate......ee.... .20
7472 J-K master-slave flip-flop...... .30
7473 Dual J-K master-slave flip-flop. .40
7474 Dual D-type edge-triggered
£lip-flOP. .. veonnnnnnns .40
7475 Quadruple bistable latch.. .75
7476 Dual J-K master-slave flip-
with preset and clear......... .40
74L78 pual J-K master-slave flip-flop. .40
7483 4-Bit binary full adder (look
ahead CArXry)....seev.ssesesaas 80
7489 64-Bit read-write memory (RAM).. 3.00
7490 Decade COUNEEL. ... ...aosessasass 290
7492 Divide-by-12 counter ({(divide by
2 and divide by 6)-......0.... .60
7495 4-Bit right-shift left-shift
FEgAiSter. . ivnsneennoroanaaares 75
74193 Synchronous 4-bit binary up/down
counter with preset inputs.... 1.00
*With open collector output
LINEARS
NE540 70-Watt power driver amp........$1.00
NE555 Precision timer.........
NE560 Phase lock loop DIP.....
NE561 Phase lock loop DIP.....
NE565 Phase lock loop TO-5....
NE566 Function generator TO-5.
NE567 Tone decoder........a000
 NES558 Dual 741 op amp MINI DIP
710 Voltage comparator DIP.
711 Dual comparator DIP.........e... .25
723 Precision voltage regulator DIP. 1.00
741 Op amp TO-5/MINI DIP......condas .55
747 Dual 741 op amp DIP.. 8o 0% SHEIN00,
748 Op amp TO-5... 0000 o amasese La00
CcA3018 2 Isolated transistors and a Dar-
lington-connected transistor pair .75
CA3045 3 NPN transistor array.......... .75
CA3026 Dual differential amp....... L 7/
LM100 Positive DC regulator TO-5.. Sk 50,
LM105 Voltage regulator........ . 1.00
LM302 Op amp voltage follower TO- e 19825
LM311 Ccomparator DIP........o0000 . 1.00
LM370 AGC amplifier....... 3 . 1.00
LM703 RF-IF amp epoxy TO-5. Bo00doob ll 573
LM1595 4-Quadrant multiplier........... 1.00
8093-8094 Tri-state quad buffer DIP. .$1.00
8850-9601 One-shot multivibrator DIP.... 1.50
8811 Quad 2-input MOS interface
gdte 15V open collector DIP... .30

FAIRCHILD “TRIMPOTS”

e i
[)
A
|
il

Brand new 20 turn precision trimmers. These
. are prime parts,

FOLLOWING VALUES IN STOCK: mostly indivi-

10 Ohm 1K 50K dually packed

20 Ohm 2K 100K in sealed enve-

50 Ohm 5K 200K lopes.

100 Ohm 1ok 250K

200 Ohm 20K 500K Each Only 89¢

S007"Ohm 25K 1 Meg

Ten for $7.50
Please specify P or L (PCB or wire leads).
Order NOW, these won't last!

COUNTER DISPLAY KIT CD-3

This kit is similar to t he CD-2 except for
the following:

a. Does not include the 7475 quad latch
storage feature.

Board is the same width but is 17
shorter.

Five additional passive components are
provided, which permit the user to pro-
gram the count to any number from two
to ten. Two kits may be interconnected
to count to any number 2-99, three kits
2-999, etc.

Complete instructiqns are provided to
pre-set t he modulus for your applica-

b.

C.

Ccb-3 Board Only $2.25
IC's, 7490, 7447 $2.75
RCA DR2010 tube $5.00
Complete kit includes all of the above
plus 5 programming parts, instructioms, and
Molex pins foYr IC's. Only $9.25

LM309K: 5-VOLT REGULATOR

b

This TO-3 device is a complete reg-
ulator on a chip. The 309 is vir-
tually blowqut proof. It is de-
signed to shut itself off with over-

Babylon Electronics Inc.

Post Office Box J, Carmichael, California. 95 608 U.S.A.
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load of current drain or over temp-
erature operation: Input voltage
(DC) can range from 10 to 30 volts,
and the output will be five volts
(tolerance is worse case TTL re-
quirement) at current of up td one

ampere.
Each $1.50 5 for $7.00
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MAJOR PACKAGE INNOVATION

A unique beryllia-insulated die mounting
technique is used to significantly improve
the power dissipation and gain capabilities
of a TO-39 style package. These
improvements enable a designer to replace
expensive stud mounted, medium-power

devices, in R} applications, with a low cost
alternative. A price savings of two-to-one
over stud-mounted devices is projected.

This major package innovation enables the
use of a TO-39 style package at medium
power levels. By mounting the transistor die

on a beryllia insulator, the collector is
electrically insulated while still allowing
heat to be conducted to the case header.
The accompanying photograph shows an
enlarged view of the die and insulator
mounted on a TO-39 leader.

The emitter is connected directly to the
case, which is soldered to circuit ground;
this provides lower emitter inductance and
reduced parasitics in the common emitter
configuration. Tn a typical installation, also
shown in the photograph, the device is
mounted directly to a heat sink or the case
of the equipment.

Compared to stud-mounted devices, where
the collector is tied to the case for thermal
considerations, this new technique can
provide improved performance. A typical
stud configuration requires bond wires from
the transistor die to a substrate solder
bridge. The bridge is connected to opposed
package leads and these leads are then
soldered to the circuit. The
beryllia-insulated die mounting technique
offers a lower cost part.

The first device available from Motorola
on production volume basis is the MRF227.
This device and packaging technique was
originally developed for the proposed US
class E citizens band. The MRF227 is
conservatively rated at 3 W with a power
gain of 13.5 dB minimum and an efficiency
of 60%. The MRF227 is expected to find
use in areas where cost effectiveness is a
prime consideration. Two more devices are
expected to follow the MRF227 to
production. They are the MRF237, a VHF
driver, and the MRF629, a UHF driver.

Further details: Motorola Semiconductor
Products, Suite 204, Regent House, 3743
Alexander Street, Crows Nest, 2065. .

CORDLESS IRON SOLVES SOLDERING PROBLEMS

A new soldering iron, introduced to
Australia by Dick Smith Electronics, will
find many applications in the electronics

industry.

The iron, made by Ileading US
manufacturer Wall-Lenk uses a nickel
110

cadmium rechargeable cell to heat the tip to
around 7000F. Pressing the button gives
soldering heat in five seconds plus a built-in
light on the work area.

A convenient, light weight unit, the BP100
is only 200 mm inches long, including tip. It

is capable of soldering up to 120 joints per
charge.

The new iron will naturally be popular
with servicemen since it requires no mains
supply and can be charged from a vehicle
battery. It will also be useful for field work
in boats, cars and caravans etc.

The BP100 is also ideal for wiring modern
IC circuitry, especially CMOS, which can
easily be damaged by leakage currents to
earth from conventional irons.

The Wall-Lenk BP100 sells at $19.95
including tip. A 240 Vac charger is available
at $10.00. A simple kit for a charger,
operating from a vehicle battery costs only
50 cents. Spare element-tips and a spare
NiCad cell are available.

Further details: Dick Smith FElectronics
Pty. Ltd., 160-162 Pacific Highway, Gore
Hill 2065.

DUAL-IN-LINE

PROGRAMME SWITCHES
Dual-in-Line  Programme  Switches,

designed for printed circuit board

applications, are available with seven, eight
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‘or 10 single pole, single throw switches per
‘module.

Operation of separately detented rocker
actuators makes or breaks each circuit
independently. An exclusive locking bar is
supplied to prevent accidental programming
changes. A transparent plastic dust cover is
also provided with each unit. An “ON”
marking clearly identifies which circuits are
open or closed.

Switches are fabricated of heat resistant
black epoxy resin. Gold-over-nickel plated
terminals and contacts are sealed to prevent
contact contamination during the soldering
process. Conventional .100 x ,300 pin
spacing permits use of standard IC sockets
as well as direct soldering to PC boards. The
gold plated contacts have a wiping action to
assure low contact resistance and extended
switch life. The switches are rated at
100 mA at 5 Vdc or 25 mA at 24 Vdc.

Further details: Namco Electronics, 239
Bay Street, North Brighton, Vic. 3186.

DUAL-CHANNEL
HERMETICALLY-SEALED
OPTO ISOLATOR

Two optically-coupled isolators in one
hermetically-sealed 16-pin  dual-in-line
package are designed to be TTL compatible
while providing maximum ac and dc
isolation. This Hewlett-Packard Model
50824365 Hermetically-Sealed Isolator
consists of a pair of inverting optically
isolated gates, each with a light-emitting
diode and a high-gain integrated photon
detector. The output of the detector is an
open-collector Schottky-clamped transistor.

Completely TTL compatible, the dual
isolator has a propagation delay of only 55
nanoseconds, putting its speed within TTL
range. Its operation is guaranteed over the
full ~55 to +125 degrees C temperature
range and it is designed to meet the military
mechanical environmental test requirements
of MIL-STD-883 and MIL-STD-750.

Among applications for the 5082-4365 are
logic ground isolation, power supply
feedback and line receivers. For example,
the isolator can be used as an interactive
element from a flight computer to guidance
controls where sensitive digital logic might
be susceptible to ground or power supply
transients. As a power supply feedback

element, it isolates the unregulated signal
from the regulated olitput.

As a line receiver, the isolator can be used
in complex computer controlled test
systems for missiles, aircraft and ships. The
isolators are used to protect against large
common mode voltages. They are also
useful where data must be transmitted over
distances of 20 metres or more.

Further details: Hewlett-Packard Australia
Pty Ltd, 3141 Joseph St., Blackbum, Vic.
3130.

“HOT SPOT” TEMPERATURE
RECORDER HAS ACCURACY OF 1%

“Hot Spot” a tiny single increment heat
sensor available from NS Electronics,
provides a permanent record of temperature
reached at selected critical points with an
accuracy of 1%. “Hot Spot” temperature
recorders are available to cover the range
between 1000 and 350°F in 10°F steps.
The 0.15mm diameter window turns
irreversibly black from a silver colour when
exposed to its rated temperature value.
Overall diameter is 0.45 mm. To apply to
the surface to be measured, simply remove
the “Hot Spot” from its protective backing
and adhere through the use of its own
adhesive.

“Hot Spot™ was designed specifically for
the electronics industry to detect faulty
components such as power resistors, T03
power transistors and heat sinks, TOS cans
(IC and discrete) — excellent for use in
supporting a claim that your product has
been exposed to a temperature ‘above that
warranted!

Further details: NS ‘Electronics, Cnr. Stud
Road & Mountain Highway, Bayswater,
3153.

HIGH EFFICIENCY
STEP-RECOVERY DIODES

Fourteen new high-efficiency step
recovery diodes are now available from
Hewlett-Packard. Designed for use as high
and low order harmonic generators, the new
diodes are available in a variety of packages.

Designated the Hewlett-Packard
5082/0800 series, the diodes have typical
outputs of 0,3 watts from 10.20 GHz and 6
watts in the 3 to 5 GHz range at midband as
doublers. Junction capacitance in the 10 to
30 GHz range is specified as minimum 0.1
pF; maximum junction capacitance in the 3
to 5 GHz range is only 3.5 pF.

Transition times range from 50
picoseconds typically for the high band
units to 250 picoseconds for low band units.
This fast transition time contributes to
improved linearity and efficiency for
frequency multiplication.

All of the 5082-0800 Series diodes meet
reliability requirements of MIL-S.19500.

Further details: Hewlett-Packard Australia
gty Ltd 31-41 Joseph St. Blackbum. Vic.

130.
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Quality
systems  health alarm with snooze
period $47.50. (Post & pack $1.00J.

oliver’s

ELECTRONICS SUPPLY

24 hour mail-order service

$uper Value

9 digit cal-
culator with
floating  dec-
imal point,
Texas Instru-
ments ).C.’s, 10
second fade
on, .3" LED
readout  with
instant recall,
rechargeable
nickel cad-
mium batteries

with separate charger, a gift at only
$24.90 guaranteed., (Post & pack
$1.00).

*

Loudspeaker Kits

1211' 3:: 2
tweeters
complete with
baffle,  grille
cloth Cross-
over retworks,
bass and
tweeter atten-
uation, super
sound for only
$569.95 (Post &
pack $1.50).

*

A.M. — F.M. Radio-Alarm clpgk

reception on both radio

188 Pacific Highway,
St. Leonards, NSW 2065.
P.O. Box 4,
Phone 43-5305.

o

~N

1
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INTERNATIONAL ELECTRONICS UNLIMITED

LOGIC PROBE KIT

Checks TTL and DTL logic states in circuit or isolated

Dual slope memory for pulse detection

Ten nano sec capability

Internal 5V regulator

Kit is complete with 5 IC’s, FET, PC Board & all

necessary  components, case, prabe,

instructions & logic chart . . . . . | $19.95

CLOCK KITS

12-24 hour selection
Long life, large LED displays
6 DIGIT

MM5313, 6-MAN 1's {.270"), trans, diode

perf. board and necessary components except

pwr transformer and case.

Withinstructions . . . . ., e ... 82095

4DIGIT

MME312, 4-MAN 1's same except 4 DIGIT . . $26.95

TRANSISTORS

DEVICE FUNCTION CRQSS REF *° SPECIFICATIONS
sk WER HFE veEo veso VEBO  IC(A) 18(A TOYDIS  FREO  CASE  PRICE
PWR AMP AUDIO Anp amp WATTS)  MMZ
apa1i 3036 35100 80 90 50 30 15 150 1 103 $375
10636 3027 704 2070 95 95° 70 15 7.0 115 103 195
.I. = 2N3714 3036 704 2590 80 100 70 10 4.0 150 LK T03 259
&T_/ 2N3716 3036 704 50 150 60 80 70 10 4.0 150 ac 103 275
! avsazo RF PWR AMP 3512 53002 30130 75 100 70 2 1.0 10 50 105 185
2N5322 (P) 30130 75 100 70 2 10 10 50 105 175
2N5321 1512 53010 40250 50 75 5.0 2 1.0 10 50 1086 165
2N5323 (P) . 3513 40250 50 75 50 2 1.0 10 50 105 165
PWR DRIVER '
2N5679 (P)  Audio/ RF 53031 40150 100 100 40 10 05 10 30 105 170
2N5681 40 150 100 100 4.0 1 05 10 30 105 17
AUDIO DRIVER
40594 g 3024 53002 70-350 95" 4.0 20 1 10 Y TO0-5 145
40595 (1 3025 63031 70350 95 4.0 2.0 1 10 10 105 165
2N5781 (P 20100 65 80 5.0 35 1 10 10 105 175
2N5784 53002 20 100 65 80 5.0 35 1 10 1.0 TO05 175
2N5864 (P) RF & Audio 25500 70 90 5.0 15 875 50 1039 135
40348 . 3044 243 30125 40 60 70 15 05 875 16 105 172
40544 ! 3045 35200 50° 50 50 07 7.0 100 705 79
GEN PURP AMP
2N 7895 RF & Audio 3024 40120 65 120 7.0 10 18 120 018 125
2N930A Lo Nore 3039 50 100-300 60 0 6.0 03 18 4 70.18 95
2N2219A Audio UHF Amp/SW 3024 53001 75 375 0 75 6.0 8 18 300 106 1.05
2N2846 High Speed Sw 3024 30120 30 60 5.0 8 30 250 1046 155
HF GEN PURP
2N3933 VHF UHF Amp 3039 56 60200 30 40 002 2 750 1072 186
40894 VHF UHF RF Amp 3039 50 250 12 20 25 05 3 1200 7072 110
40895 VHF/UMF Mix. Osc 3039 40250 12 20 25 05 3 1200 1072 95
40897 VHF/UHF IF Amp 3039 70250 12 20 25 0 3 800 70.72 20
2N5179 tLaNose, Amp.
\ Osc. Mix, Conv 3039 709 25 250 12 20 25 05 2000 1072 110
I N1 VHE/UHF Amp
Mix, Conv 3039 700 20 Min 15 30 30 05 600 1072 95
2N2905A(P)  DC. VHF. Amp
Hi Sp Sw 3025 708 100 300 60 60 5.0 6 3.0 200 105 15

“Muanufacturers’ (SK - RCA. HEP -~ MOTOROLA) Suggested Cross Reference " External Res (Rgg) = 100 OHMS

FIRST QUALITY, BRANDED DEVICES — ON HAND FOR IMMEDIATE SHIPMENT

TRANSISTORS ARE NEW,

CAPACITORS
R ES'STO RS .0033 mid 100V 5% Skottie mylar axial S .10
4 3 0047 mfd 100V 10% G.E. mylar axial .09
2 i L e ol 0047 mid 100V 10% Gen. Inst. mylar axial .09
28.7 ohm 1% 1w Dale Film 25 .01 mfd 200V 20% Aerovox paper axial 05
75 ohm 5% 8w Ohmite WwW 39 .02 mid 100V 1% Sprague mylar axial 15
102 ohny 1% w Corning Film 15 1 mid 600V 3% Aervox paper axial .20
200 ohm  §%  Sw Inth. Tect. ww .30 1 mid 400V Aervox paper axial .20
220 ohm  10%  %w Stackpale C Comp .07 1 mid 200V COE paper axiat 15
330 ohm 5%  'sw Stackpole C Comp .10 1 mid 200V Aervox paper axial 15
390 chm 6% 2w Allen Bradley CComp .25 5 mfd 400V 10% Gen. Inst. mylar axial 3¢
450 ohm 5%  Sw Dale WWw 30 1.0 mfd 350V 68% Mallory Elec axial 50
500 ohm 5% 1w Allen Bradley C Comp .19 20 mid 200V 20% Aerovox Elec axial 20
{ 620 ohm 5%  Vow Stackpale CComp .10 4.0 mfd 350V Sprague Elec axial 45
681 ohm 1% iaw Dale Film 20 50 mfd 25V Gen. Inst. Elec axial 15
750 ohm 1% % Dale Film 20 10 mfd 150V Sprague Elec axial 30
1 Kohm 1%  %w Corning Film 15 30 mid 300V Mallory Etec axial 35
1 Kohm 5% 10w Dale ww 35 60 mid 350V Mailary Elec axial 75
1.2 Kohm 1% 1w Ind. Rect. C Comp .25 1.000 mid 100V Sangamo Conw grd can 2.65
1.6 Kohm 5%  %w Stackpole CComp .10 1,000 mid S0V CDE Eleg axial 1.25
2 Kohm 1%  %w Dale Film 20 2,000 mfd 15v Mallory Elec can .85
2 Kohm §% 5w Intl. Rect ww 30 6,000 mid 25v Sangamo Comp grd can 3.75
215 Kohm 1%  %w Corning B 15 50 mid 285V L.C.C. oil imp bathtuh .60
24 Kohm 1% 5w Int. Rect. ww 50
: 25 Kohm 5% 25w Ohmite ww 75 SWITCHES
o 3 .
'I 2 Kohm 5% 5w Dale v ey SPST 1A Momentary Return P.B.A H.&H, 25
.01 Kohm 1% w Electra Film s SPST 154 Mict tich Flat leal 50
4 Kohm 5% 10w Dale ww .35 Ol e Lalted i
| a7 Kot 19 Vow C Fii 15 DPST 5A Micro switch Pin plunger .75
24 ‘,/”' A <orRIng Qi i DPST 10A Micro switch-mini Pin plunger 65
. 5.6 Kohm 5% 2w AB. CComp .25 DPST 10A Pin pl
& plunger .65
75 Kohm % w Burroughs CCamp .10 P37 6A Slide Stackpole 26
8.25 Kohm 1%  '“%w Electra Film 15 i
9.09 Kohm 1% w Corning Film 15
9.1 Kohm 5% 2w AB CComp .25 N"SC' COMPONENTS
10 Kohm 1 Yaw Corning Fitm 15 1 obm 25w 5A Memcor wire wound pot 1.95
15 Kohm 10%  %w Stackpole CComp .07 100 ohm “w Bourns EZ trim WW 30 turn pot. 1.50
17.4 Kohm 1%  Yw Corning Film 15 10 Kohm *w Bourns EZ trim WW 10 turn pot 1.50
20 Kohm  §¢ Tw A.B. CComp .19 (MDA 962 Motorala fuliwave bridge 10A- 100V 4.95
23.7 Kohm  2¢ ‘aw Corning Film 15 AEX 431 TEC selenium Recufier 05
39 Kahm 1 Yw Corning Film 15 IN 2990A Motarola 33V 1w zener diode 1.095
51 Kohm § 'w Burroughs C Comp .10 LA 2751 Fenwell Thermister 550 100 75
75 Kohm 1 w Carning Film 15 6113 Elwood Thermal 75
& 100 Kohm 1 Yaw Carning Film 15 Panel Light PTT red DPST SW W' Mount Tec 95
e 120 Kohm  5¢ w Burroughs CComp .10 Panel Light red Neon W/NE 2 Bulb Snap Mount a5
130 Kohm  5¢ Yew Stackpole CComp 10 Terminal Chassis Count Terminal Strip 10/.25
Chassis Mount Cable Clamp " Nylon 16/.25

THESE COMPONENTS ARE NEW, UNUSED, FIRST QUALITY DEVICES




INTERNATIONAL ELECTRONICS UNLIMITED

DECEMBER SPECIALS

B fa fa Resistor 2.15 KOHM 1% %W Corning {Film) 2/$.25

&« 3 3 Resistor 4.99 KOHM 1% %W Corning (Film) 2/8.25
;13(1) $ ‘}g ;4‘:&7 S‘:‘:SS ;:1:; s}ig Capacitor 5.0 mfd. 25 WVDC General Instrument 2/8.25
7402 19 2450 '24 74150 1.09 Microswitch  Mini Pin Plunger 10A 125/250 VAC 2/$.95
7403 19 7451 27 74151 89 7410 triple 3 input NAND gate DIP IShs1 70 o 339 quad comparator DIP 1.50
7404 22 7453 27 74153  1.29 7437 quad 2 input NAND buffer DIP .35 8223 programmable ROM, 256 bit DIP 3.95
7405 .22 7454 .39 74154 1.59 74121 one shot DIP 39 MAN 1 Red 7 seg display .270 {specify
7406 39 7460 19 74155 1.19 74193 Binary up/down counter DIP 1.25 red or clear pkg.) 2.39
7407 39 7464 39 74156 1.29 8880 hi volt 7 seg decoder/driver DIP 1.25 MM5203 UV Erasable PROM
7408 25 7465 .39 74157 1.29 3n hi pert volt comparator=mDIP or DiP 89 2048 Bit Prime Ouality 24.95

7409 .25 7472 .36 74161 1.39
7470 19 7473 .43 74163 1.59
7411 .29 7474 .43 74164 1.89
7413 .79 7475 .75 74165 1.89
7415 392 7476 .47 74166  1.65
7416 .39 7483 74173 1.65
747 .39 7485 74176 165
7420 19 7486 .44 74177 99
7422 .29 7489  2.75 74180 1,09
7423 .35 7490 76 74181 3.65
7425 .39 7491 1.29 74182 .89
7426 .29 7492 .79 74184 2.69
7427 35 7493 .79 74185 2.19

-
-
-

MEMORIES

1101 256 bit RAM MOS

1103 1024 bit RAM MOS

5260 1024 bit RAM Low Power
7489 64 bit RAM TTL

8223 Programmable ROM

-
w
-l

LINEAR

TRV
CIRCUITS lll: At

300 Pos V. Reg {super 723) T0S .79
301 Hi Perf mDIP TO-5 .32

7430 233 7494 .89 74190 1.59 302 Volt follower TO-5 79
7432 .29 7492 .89 74191 159 & 304 Neg V Reg T0-5 .89
7437 .45 749 .89 74192 1.49 305 Pos V Reg T0-5 .95
7438 .39 74100 1.65 74193 1.39 CALCU LATO R 307 Op AMP (super 741} mDIP TO-5 .35

7440 1o 74105 49 74194 139 CLOCK CHIPS .o 308 Micro Pwr Op Amp mDIP TO5  1.10
7441 109 74107 .49 4195 99 : 309K 5V 1A regulator 10-3 1.65
7442 99 . 74121 57 74196 185 ggg; ;gfgi%&}‘;}‘;:&"b‘xc - 9,‘32 310 \kFollower Op Amp TO5mDIP  1.19
7443 99 74122 53 74197 99 EE e o s o) 3N Hi perf V Comp mDIP TO-5  1.05
7443 110 74123 . 99 74198 219 a5 ST s G o i &Tec 270 319 Hi Speed Dual Comp DIP 1.29
7445 110 74125 .69 74199 219 MM3736 18 pin 6 DIG 4 funct 298 320  NegReg5.2, 12,15 T0-3 1.35
7486 115 74126 - .79 74200 7.95 o738 SIS fune RS 708 324 Quad Op Amp DIP 1.95
LOW POWER TTL MM5739 9 DIG 4 funct {btry sur) 6.95 S [ o SeAug RIF THE
74L00 .33 74151 .33 74190 1.69 MM 5311 28 pin BCD 6 dig mux 9.95 6y BV 12V 15V 18V-24V) T0.220 1.95
74L02 .33 74L55 .33 74191 1.45 MM 5312 24 pin 1pps BCD 4 digmux ~ 6.95 370 AGC/Seuelch AMPL T0-60r DIP 115
7403 33 7471 33 74193 1.69 MM 6313 28 pin 1 pps BCD 6 digmux ~ 7.95 372 e T, o
74008 33 74172 .49 74195 1.69 MM 5314 24 pin 6 dig mux 8.95 Ak AR A ip e
74L06 33 74173 69 74198 2.79 MM 5316 40 pin alarm 6 dig 8.95 s Pos. V Reg i) =ooi 59
74010 33 74174 69 741164 2.79 377 2w Stereo amp DIP 269
74120 33 74178 .79 741165 2.79 380 2w Audio Amp DIP Y29
74130 33 74185 1.25 3808 6w Audio amp mDIP 1.25
74142 169 74186 .69 381 Lo Noise Dual preamp pIP 1.79
HIGH SPEED TTL MV10B Red TO 18 382 Lo Noise Dual preamp DIP 1.79
74H00 .33 74H21 33 74HS5 .39 MV50 Axial leads 550  Prec V Reg oip 79
74HO1 331 74H22 33 74H60 .39 MV5020  Jumbo Vis. Red (Red Dome) a5, " flimer moe 29
74H04 33 74H30 .33 74H61 .39 Jumbo Vis, Red (Clear Dome) 560 Phase Locked Loop DIP 2.75
74H08 33 74H40 .33 74He2 .39 ME4 Infra red diff. dome 562 Phase Locked Loop pip 2325
74H10 33 74HS50 .33 74H72 .49 MAN1 Red 7 seg. .270" 565  Phasg Locked Loop OIP TO5 .- 2.65
74H11 33 74H52 33 74H74 59 MAN2 Red alpha num .32" 566  Function Gen mDIP TO-S  2.75
74H20 33 74H53 .39 74H76 .59 MAN3A Red 7 seg. .127" ‘-;g; g:):e ?,9" T ';‘8'5" e 2-5233
. rational - or .
8000 SERIES TTL e il ooy 710 HiSpeed VoltComp  DIP 39
8091 .59 8214 1.69 8811 .69 MANS Green 7 seq. 270" 711 Dual Difference Compar  DIP .29
8092 .59 8220 169 8812 1.10 AANG & high eani[s 723 VReg DIP 69
8095 139 8230 259 8822 259 AN Red T seq. 270 739 Dual Hi Perf Op Amp DIP 1.19
8121 89 8520 129 8830 259 AN Yallow 7 ce. . 270" 7241 Comp Op AMP mDIPTO5 .36
8123 1.59 8551 1.65 8831 2.59 MANG4 4" high soli&vse’g 747 Dual 741 Op Amp DIP or TO-6 79
8130 2.19 8552  2.49 8836 .49 MANG6 6 high spaced‘seg 748 Freg Adj 741 mDIP 39
8200 259 8554 249 8880 1.33 o509 Red 7 soq. 3 1304  FM Mulpx Stereo Demod DIP 1,19
8210 3.49 881Q .79 MCD2 Opto-iso (ii‘codes 1307 FM Muipx Stereo Demod DIP .82
9000 SERIES TTL MCT2 Opto-iso transistor 1458 Dual Comp Op Amp mDIP -69
9002 39 _ 9309 .89 9601 5 LH2111 Dual LM 211V Comp  DIP 1.95
9301 174 9312 89 9602 89 3065 TV-FM Sound System DiP .69
: L. : i 3075  FM DetLMTR &
Data sheets supplied on request DTL 3900 QA‘:’K’ Eeame [[))‘I'; 'ég
Add $.50 ea. for items less than $1.00 930 S 17 937 § .17 3905 Prt;ns;o:‘#" et DIP 65
932 V7 9as 17 Ll :
936 17 946 17 7524 Core Mem Sense AMPL DiP 1.89
3 2 7534 Core Mem Sense Amp DIP 2.59
8038 Function Gen DIP 5.95
8864 9 DIG Led Cath Drvr DIP 2.50
Y4C00 .39 74C74 115 . 74C162 3.25 4000 SER ' ES = 75451 Dual Peripheral Driver mDIP .39
7aC02 55 74C76 170  74C163 3.25 72453 () Dumrperiph Drwver mDIP %
74C04 75 74C107 1.50  74C164 3.50 RCA EQUIVALENT 7565 und SevDrsver for LED DI 7
74C08 .75 74C151290 74C173 2.90 CD4001 .55 CD4013 1.20 CD4023 .55 75492  Hex Digit Driver DIP 89

74C10 .65 74C154 3.50 73C195 3.00
74C20 .65 74C157 2.19 80C95 1.50
74C42 2.15 74C160 3.25 80C97 1.50
74C73 1.55 74C161 3.25

CcD4009 85 CD4016 1.25 CD4025 .55
CcD4010 .85 CcD4017 295 CD4027 135
cD40mn .55 CcD4019 135 CD4030 .95
c04012 65 CD4022 2.75 CD4035 285

Data sheets supplied on request
Add $.50 for items less than $1.00

“The prices as listed are in  Australian dollars. Send bank cheque with order. If
international postal money order is used send receipt with order. Shipment will be made
via air mail — postage paid — within three days from receipt. Minimum order — $5.00.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CA. 93940 USA
PHONE (408) 659-4773
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PRECISION HIGH-FREQUENCY OSCILLOSCOPE

A new high-frequency oscilloscope, Mode!

1720A from Hewlett-Packard, has two
channels with deflection factors to 10
mV/cm, sweep speeds to | ns/cm and
frequency response to 275 MHz. It will be
valuable in the design, manufacture and/
testing of systems using fast logic —
computers, peripherals with fast interface
logic, high-speed digital communications
equipment, high-speed digital
instrumentation, and logic component
evaluation. It will also be valuable in
wideband analogue work radar and
communications systems for example.

Accuracy specifications of the 1720A are
unequalled in its class. Calibrated sweeps are
accurate to 3%, and even better, 2%, in the
50 ns/cm to 0.5 s/cm range. This accuracy is
specified over the full 10 cm of horizontal
deflection. A X10 magnifier increases the
maximum sweep to 1 ns/cm. Differential
time measurements arc within 2% accuracy
for most applications.

Vertical attentuator accuracy is 2% at all
settings from 10 mV/cm to 5 V/em. Input
impedance is selectable — 50 ohins or 1
megohm with only 11 pF shunt capacitance.
The 50-ohm input is internally compensated

[ a—

for low reflections, ensuring faithful pulse
reproductions.

The 275-MHz response specification is
held in both 50-ohm_and high-impedance
conditions.  Bandwidth and risetime
specifications are also maintained across the
full 6 x 10 cm display area, not only when
in calibrated modes but also when vernier
settings are in use.

Perhaps most important of all, these
pertormance characteristics are held over
the  full range of environmental
specifications, including temperatures from
0° to 550C. That’s important in many
circumstances, especially in the field; the
1720A can be trusted, even for example
when it has just been pulled out of a car’s
boot in mid-summer.

Delayed sweep is standard and has the
same 2 and 3% accuracy specifications as
the main time base. The ratio of main to
delayed intensity is adjustable for clear
separation and mixed or intensified portions
of the delayed signal. Main and delayed
sweep controls are interlocked so the main
sweep can never be faster than delayed; this
prevents confusion.

Triggering is solid for displays, only
requiring 1 cm vertical deflection to 300

MHz (only 0.5 ¢cm from dc to 100 MHz).
Because the trigger sync take-off is
immediately after the attenuator, the same
trigger point is maintained when changes are
made in such other settings as vertical
position, polarity, or vernier. Thus the
display remains stable when these controls
are adjusted.

The brightness capability of the 1720A
cathode-ray tube is compatible with its 1
ns/cm sweeps. This is important for
effective display of very fast transitions or
low  repetition-rate  signals.  Without
compromising fast traces, beam intensity is
regulated at slower sweep speeds so as never
to exceed safe limits, increasing CRT life.
The display, 6 cm high, is a full 10 ¢cm wide,
placing emphasis correctly on horizontal
resolution for clarity in critical timing
measurements. Focus is automatic, although
a front panel control may be used for fine
adjustments. Flood gun graticule
illumination prevents uneven illumination,
assuring even exposure of trace photos.

While there is a variety of operating
modes, selection of the desired one is made
easy by using colour-coded pushbuttons in
clearly-identified relations blue for
display modes, green for trigger operations,
and  grey for secondary features.
Familiarisation is easy and fast.

Low weight, (12.9 kg), makes the scope
easy ,to carry from bench-to-bench or in
field  service  applications.  Power
consumption is approximately 70 watts.

Several things account for attaining
precision measuring performance at a low
price. A high level of integration has been
incorporated into the design. The whole
vertical amplifier, for example, consists of
three IC’s and a small number of discrete
components. By this means, and by
innovations in layout, the complexity of
printed circuit boards has been reduced.

Checkout time, onc of the costliest
ingredients in a precision oscilloscope, has
been minimised by reducing the number of
adjustments; there are only 55 controls to
be adjusted inside the 1720A. (Upwards of
100 are common in scopes of this type.)
However, minimising adjustments has not
compromised ability to optimise critical
functions. For example, the three fastest
sweeps retain separate adjustments for
maximum  timing accuracy on these
important ranges.

Further details: Hewlett-Packard Australia
Pty. Ltd. 3141 Joseph St., Blackburn, Vict.
3130.

DELAY BY EVENTS MODULE
PROVIDES JITTER FREE VIEWING
OF LONG PULSE TRAINS

Tektronix, announces the new DD 501
Digital Delay, a delay by events counter
packaged as a plug-in for the modular TM
500 line of test and measurement
instruments,

The DD 501 is a digital events delay with a
high impedance signal input. Using five
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thumbwheels on the control panel, the
operator can set any desired digital count
from O through 99 999. When the number
of input pulses reaches the preset count, the
DD 501 will put out a trigger pulse which
can be used for triggering an oscilloscope.
Because the DD 501 creates it delay by
counting a number of pulses rather than by
analogue timing of an interval, jitter is not a
problem even when viewing a group of
pulses toward the middle or end of a long

train. Events can be counted at frequencies
up to 80 MHz and divide by N operation
extends to 40 MHz.

With the selected number of events clearly
displayed on the thumbwheel dials, the
operator knows at all times what part of a
pulse train [he is viewing on the
accompanying  oscilloscope.  Meaningful
measurements can be made on data trains
up to 100 000 bits long.

Delay by event is particularly useful in

Continued on page 117
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NOTICE TO ADVERTISERS

000,000 PENALTY

The Trade Practices Act, 1974, came
into force on October 1, 1974. There
are important new provisions in this
Federal Act of Parliament which
contain strict regulations on
advertising. ’

All advertisers and advertising agents
are advised to study those provisions
very carefully as heavy penalties are
imposed.

It can be an offence for anyone to
engage, in trade or commerce, in
conduct “misleading or deceptive.” In
particufar Section 53  contains
prohibitions from doing any of the
following in connection with the
supply of goods or services or in
connection with the promotion, by
any means, of the supply or use of
goods or services.

FALSELY represent that goods or
services are of a particular standard,
quality or grade, or that goods are of a
particular style or model.

FALSELY represents that goods are
new.

REPRESENT that goods or services
have sponsorship, approval,
performance characteristics,
accessories, uses or benefits they do
not have.

REPRESENT that he or it has a
sponsorship, approval or affiliation he
or it does not have.

MAKE false or misleading statements
concerning the existence of, or
amounts of, price reductions.

MAKE false or misleading statements
concerning the need for any goods,
services, replacements or repairs.

MAKE false or misleading statements
concerning the existence or effect of
any warranty or guarantee,

Penalty for an individual is $10,000,
or 6 months imprisonment; for a
corporation, $50,000.

It is not possible for this company to
ensure that advertisements which are
published in this paper comply with
the Act and the responsibilitil must
therefore be on the person, company
or advertising agency-submitting the
advertisement for publication.

In cases of doubt, consult your
Jawyer.

ELECTRONICS TODAY
INTERNATIONAL

DISPOSAL
SALE

Of Surplus and Ex Government
Electronic Gear

STOCK MUST BE CLEARED
NO REASONABLE OFFER REFUSED

OPEN 9.30 AM — 5 PM Monday to Friday

9 AM - 12 noon Saturday

AVO Modsl 7 & 8
condition from $35.00
No. 19 & No. 62 Transceivers. Plenty of part
wrecked units any reasonable offer will buy.
A.W.A. RC Audio Oscillator, 20H2 to 200kHZ
in 4 bands. HiIZ & 600 ohm 240 Volt
AC$65.00

COAX CABLE 58 ohm Ascand 15 P1/24.
Brand new 1/8' outside diameter. 12¢c per yard,
$10 per 100 yard reel.

LARGE QUANTITIES of hard to get vaives,
transformers, semi-conductors & components,
dural tubing, cables multicore & coaxial,
connecting leads Cannon type plugs multipin,
relays PMG types & miniature, telephone parts,
teleprinter units, all types of panel meters new
& used, test equipment, multimeters, signal
generators, -oscilloscopes, power supplies,
standard racks and thousands of component
parts, potentiometers, capacitors oil filted &
electrolytic, high & low wattage resistors,
transistor circuit boards, crystails.

Multimeters. As new

SPECIAL THIS MONTH ONLY
Standard P.M.G. Black Telephones Olal Type
tested with Ericson Piug $7.95 few oniy!

Ericaphon Plastic Tetephone dial in base —
latest type $19.75 As new few only!

Ericson 800 Series Telephones dial type as new
$17.50 few only!

PMG Type Telephone Piugs,
standard type Ericson 95¢ a pair.

4 D':qnt Counters. Post Office Type 40 Volt 50c¢
each.

RADIO DISPOSALS

104 Mighest Street, Richmond, Vic., 3121
(Near Lennox Street} Phone 428136.

white plastic

&k Registered Trade Mark

NEOSIO Magnetic Materials and Coil
Formers — availahle from stock

Some of the range carried includes:
Forms & Cans

722/1 5m/m x 14m/m Bakelite
Formers
722/4 5m/m x 33m/m Bakelite
Formers

3510 7m/m x 19m/m Bakelite Formers
5027/6 PLD Base for 722 type
Formers

5200/8 PLD twin Base for two type
722/1

N.4LT/1 4 tag ring for 3510 Type
7100 13m/m x 13m/m x 20m/m can
for 722/1

.7300 13m/m x 26m/m x 20m/m can
for twin 722/1

7101 13m/m x 13m/m x 36m/m can

for 722/4
FERRITE SLUGS FOR 722 & 3510
FORMERS
. 14*grade ferrite (0.1 — 10Mhz)
. 16 grade ferrite {2.0 — 12Mhz)
F. 25 grade ferrite (1.0 — 50Mhz)
— 200Mhz)

F. 29 grade ferrite (10.0

Send S.A.S.E. for
technical details & prices

AEGIS PTY. LTD.

347 Darehin Rd., Thornbury, Vic. 3071.
Phone49-1017,49-6792. P.0. Box 49,
Thornbury. Vic. 3071, J

CELESTRON

ASTRONOMY —

CELESTRON 5

SCHMIDT — CASSEGRAIN
MULTI-PURPOSE TELESCOPES
PHOTOGRAPHY — NATURE STUDY

“and 8 — Unsurpassed for optical excellence and versatility.

CALL AND SEE OUR SPECTACULAR DISPLAY AT OUR SYDNEY OR NEW
MELBOURNE STORE — Mid City Arcade 200 Bourke Street.

Send 20c for informative catalogue FSTRO-OPTICAL SUPPLIES PTY LTD
1

@ Telescopes — all types
@ Build-it-yourself kits
e Binoculars

® Microscopes \
e Star maps, atlases, books
@ Weather Equipment
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The Professionals

No compromises accepted

GX-600 SERIES
Available in 4 track 2 channe!, with or without Dolby and
in 2 track 2 channel.
Reel Capacity: Up to 10%2 reel
Tape Speed: 15 and 7% ips (*0.8%) (Pro model)
Wow & Flutter! Less than 0.05% RMS at 15 ips
Less than 0.07% RMS at 7%z ips
Frequency Response: :‘ig Hz to 25,000 Hz (+3 dB) at
ips
30 Hz to 23,000 Hz (%3 dB) at
72 ips
Distortion: Less than 0.7% (1,000 Hz 0" V)
Signal to Noise Ratio: Better than 59 dB
Erase Ratio: Better than 70 dB
Cross-Talk: Better than 60 dB (monaural)
Better than 40 dB (stereo)
Bias Frequency: 150 kHz
Heads (3): One GX 2 track recording head,
One GX 2 track playback head,
One 2 track erase head.

PKB 70543
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GX600DP

AK

Siysen

The complete protection plan.

There is an honest 12 months
parts and labour warranty on all AKAI
equipment. And an honest 12 months
free insurance. And a very real lifetime
guarantee on every AKAI GX Head.
It’s all put there by AKAI to give you
back on tape what you put in.

Nothing more — nothing less.

For optimum performance from

your recorder we recommend BASF tape.

Available from the AKAI Hi-Fi
Professionals. Distributed by AKAI Australia

Pty. Ltd., Sydney 61 9881, Melbourne 81 0574,

Brisbane 44 0171, Adelaide, 74 1162, Perth
255177, Darwin 81 3801, Launceston 31 5815.

3X400DSS

Al

GX-400 SERIES

Available in 4 track 4 channel, 4 track 2 channel and

2 track 2 channel.

Reel Capacity: Up to 10%2” reel

Tape Speed: 15, 7%2 and 3% ips (*+0.5%)

Wow & Flutter: Less than 0.35% RMS at 15 ips

Less than 0.05% RMS at 7¥z ips
Less than 0.08% RMS at 3% ips
Equalization: NAB curve
Frequency Response: Using low noise tape
30 Hz to 20,000 Hz (*2 dB) zero
VU/15 ips

Distortion: Less than 1% (total harmonic distortion
1,000 Hz zero VU)

Signal-To-Noise Ratio: Better than 58 dB

Erase Ratio: Better than 70 dB

Cross-Talk: Better than 45 dB

Recording Bias Frequency: 160 kHz (%10 kHz)

Heads (4): 2-track recording GX head, 2-track playback
GX head, 4-track playback GX head, full
track erase head.
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The AKAI
Hi-F
Professionals
have the deal
for you.

To be an AKALI Hi Fi Professional,
you must first become an expert
on hi fi. Then you must become an
expert on AKAI. So that the full
potential of AKAl equipment can
be passed on to its owner.
Expertly. Or as we say,
professionally.

The AKAI Hi-Fi Professionals are:

NEWSOUTH WALES

Allied Hi-Fi®& Records} 330 Pacific Highway. Crows
Nest. Tel 439 1072 331 Princes Highway, St.” Peters.
Tel 51 7071; Cnr. Townshend & Botany Sts.. Phillip.
AC.T. Tel 82 1862 ; 122 Bunda St., Civic. Canberra City.
A.C.T. Tel 48 8785. Apollo Ni-Fi, 283 Victoria Road.
Marrickville Tel 560 9019. Autel Systems Pty. Ltd.,
639 Pacific Highway, Chatswood. Tel 412 4377. Ron
Chapman & Associates, BBO Hunter Street, New-
castle. Tel 69 2796. Fidela Sound Centre, 938
Liverpool Road, Summer Hill. Tel 799 2618. Gosford
Hi-Fi, 163 Mann Street, Gosford. Tel 25 2222. Douglas
Hi-Fi, 65 Parramatta Road, Fivedock. Tel 798 4633. 55
Wollongong Street, Fyshwick. A.CT. Tel 95 3459
Hi Fi House, 118 Keira Street, Wollongong Tel 28 6661 ;
Y27 Forest Road Hurstville Tel 579 4673. Magnetic
Sound Industries, 20 Macquarie Street. Parramatta.
Tel 635 0830; 32 York Street, Sydney. Tet 29 3371
Mirande Sterso & Hi-Fi Centre Pty. Ltd., Shop 67,
Top Level, Miranda Fair. Tel 525 7800. Mastertone
Electronics, 824 Piuwater Road, Dee Why. Tel
982 5749. Normsan Ross Discounts, 69-73 Magellan
Street, Lismore. Tel 21 2245. Photo Art & Sound, 287
Military Road, Cremorne Tel 909 1729. Pee Jay Sound
Centre, 364 Argent Street, Broken Hilt. Tel 7303,
Roselands Hi Fi, Gallery Leve!, Roselands. Tet 7506593,
Selsound Hi Fi Pty Led., 619 Princes Highway,
8lakehurst. Tel 546 7462 27 Darcy Street Parramatta.
Tel 635 9491. Sonarta Music Services, 24 Cabanta
Ave., Cabarita. Tel 736 2066. Jack Stein Audio Pty.
Led. 275 Clarence Street. Sydney. Tel 296315, Strend
Electronics, 519 Hunter Straet, Newcastie. Tel 2 5623
Sutherland Hi-Fi, 5 Boyle Street. Sutherfand. Tei
521 6926. Warringah Hi Fi, Shop 5, Mona Vale Crt,
Bungen St., Mona Vale. Tel 997 5313 Duty Fres
Travellers Suppliers Ltd., 400 Kent Street Sydney.
Tel 290 1644.

VICTORIA

Douglas Hi-Fi, 191 Bourke St.. Melbourne. Tel 63 9321
OUEENSLAND

Chandlers Pty. Ltd., 120 Edward Street, Brisbane.
Tel 29 1954, and all other Chandlers Stores from Tweed
Heads to Cairns. Travor Stokes, Scarborough Street,
Southport. Tel 32 2886. Ths Sound Centre, West
Street, Mt. lsa. Tel 43 3096. Tel Air Electronics,
George Street, Brisbane. Tel 21 7272, Hendrix Pty.
Led., 107 Breakfast Creek Road, Newstead. Tel 52 4355.
Packard — Bell Pty. Ltd., 302 Wickham Street.
Fortitude Valley. Tel 52 3131, Woolworths (Qtd) Ltd.,
Brisbane Station Road, Booval. Tel 81 511: 345
Flinders Street, Townsville. Tel 71 3171. Catchpoles
Cassette Centre, T & G Arcade, Ruthven Street,
Toowoomba, Tel 32 8382. Humphrey's Hi Fi Centre,
Ruthven Street, Toowoomba. Tel 32 8288. David Jones
Pty. Ltd., Sydney Street, Mackay, Tef 67 2501.
SOUTHAUSTRALIA

Flinders Trading Co. Pty. Ltd., 55 Flinders Street.
Adelaide. Tel 223 5655. Metrovision T.V. Rentals
Pty. Ltd., 9-11 Beulah Road. Norwood. Tel 42 2283.
Sunstrom’s Redio, 157 Port Road. Brompton.. Tel
46 4076 Ernsmith's, 52 King William Street, Adelaide
Tel 51 6351

WESTERNAUSTRALIA

Douglas Hi Fi, 883 Wellington St., Perth, Tel 22 5177.
TASMANIA

Wills & Co. (1954) Pty. Ltd., 7-11 Quadrant. Laun-
ceston. Tel 31 5688. James Loughran & Sons Pty.
Led., 29-31 Wilmot St. Burnie. Tel 311 533. Gillards
Music Centre, 57A Reiby St., Ulverstone. Tel 26 2777.
Quantum Electronics Pty. Ltd., 181 Collins Street,
Hobart. Tel 28 1893. Tasmans Acoustics Pty. ‘Ltd.,
62 Tamor St., Launceston. Tet 31 2526.

NORTHERN TERRITORY

Pfitzners Mugic House, Sinith St.. Darwin. Tel
81 3801

FQUIPMENT NEWS_—
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_troubleshooting asynchronous logic systems.
It is very difficult for the observer to predict
how much time will elapse prior to the pulse

group he is interested in observing. The
number of “clocking” events preceding the
period of interest is, however, usually
known and can be easily set on the
thumbwheel switches.

The DD 501, together with a TM 501
Power Module, forms a low cost, easily
portable. means of providing an oscilloscope
with delay-by-event capability for field
service, production, or design laboratory
applications. Almost anywhere long trains
of serial data are handled, measurements can
be made easier by the DD 501, Viewing
selected information in data communication
pulse trains, examining peripheral to central
processor data transfer, studying individual
indexing pulses or data segments in disc,
drum or tape memory systems — all are
potential uses. Rotating memory systems
are excellent examples because the jitter
caused by mechanical speed variations is
eliminated.

Further details: Tektronix Aust. Pty. Ltd.,
80 Waterloo Road, North Ryde, N.S.W.
2112,

DO IT YOURSELF

Two new kits of security products have
been designed especially for the home
handyman by Applied Technology Pty Ltd.

For the home, the company’s system 250
is a complete control unit disguised as a
speaker box. To install the system all that is
required is to attach the necessary sensors to
the points to be protected and connect
them back to the XL250 control unit.

Heart of the ,system 250 is the XL250
module which is a combined alarm unit,
siren driver and automatic reset timer in one
unit. Custom designed CMOS technology is
utilized to ensure low current drain (for
battery operation) and long reliable
operation.

The system 250 is supplied as a fully
assembled nd factory tested kit completely
ready to install.

A full range of optional accessories such as
remote loudspeakers, pressure mats, fire
detectors, magnetic contacts, emergency
switches etc. is readily available.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1974

SECURITY PRODUCTS

For the car, the RD200 car alarm is the
very latest version of the popular 100 HR
and incorporates extra  refinements
(including a self contained electrical horn)
which makes it even easier to install. The
RB200 works on the principle of detecting
minute changes in the electrical system of
the car (for example, when a door is opened
and the courtesy light goes on). The RB200
eliminates all the usual wiring, door switches
and other gadgets and ofily requires the
installation of three wires to ensure full
protection.

The alarm has a built in exit/entry delay so
that you can activate the alarm before you
leave the car, thus eliminating the need for
an external key switch. The output is a
pulsating horn blast (one second on/one
second off) which automatically resets after
three minutes to eliminate flat batteries.

Further details: Applied Technology Pty.
Ltd., Suite 101, 25 Spring St.; Chatswood;
N.S.W. 2067.
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DES TROYER POWER
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Here is the best entry.

OUR DES TROYER CONTEST was
remarkably popular — over 250 entries
were received. Most were of a very
high standard.

Two entries have been reproduced
here to enable readers to gauge their
own entries.

The first, (from Mr lan McAllister),
was humorous as well as reasonably
accurate. We thought it well worthy of
a prize!

The second from Mr R.T. Burgess,
was judged to be the most complete
and well-explained entry. There were
five or six other entries of a very
similar standard and it was difficult to
choose between them.

One of the most interesting aspect of
this contest was that not one entrant
gave a full list of errors, nor did
anyone provide a design procedure
which covered all the variables.

Mr Burgess was remiss in only two

voltage of a 2N3055 transistor
typically varies from 0.8 volt at a
collector current of one ampere, to 1.1
volts at a collector current of four
amperes. Thus a Zener of 6.1 volts
rating would have been more
appropriate. The typical value of 0.6
volts for V. of silicon transistors is

only applicable to small signal
transistors — not to power types.
Secondly, although Mr Burgess

mentions that there will be voltage
drops across the diodes, he does not
include this — or transformer
regulation — in his calculations. At full
load there would be about three
guarters of a volt drop in the
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main factors. Firstly the base-emitter °

transformer (if correctly designed) and
about one volt across each diode. Thus
the voltage available to the regulator
would fall by about 2.5 volts.

Taking this into account would
necessitate changing the value of R1
and would affect the regulation and
ripple specifications.

We leave it to readers to incorporate

From Mr, lan McAllister,

this factor in the calculations and
determine its effect.

At least thirty entrants complained
that the contest was too simple — not
one of those entrants however spotted
more than half the errors!

Congratulations to all who entered,
and to our prize winners in particular,
for a splendid effort.

HAVING just returned from taking my mother-in-law to a hermitage in

the bush (she believes thev will n

ever have electricity) [ should like to

express my thanks for Des Troyer’s article in August.

1t all started a week ago. After a long day of tracing intermittent
Jaults, I arrived home to find M.IL. in my favourite armchair as usual.
“Why don’t you make this?”’ | suggested slyly, holding out a clipping
from your article. “You ve been at night-school for a month now.”

“Isn’t this fuse svmbol wrong?” she criticised.

“You'll learn about that later in the course. It’s a bit like a lightning
arrestor symbol, to indicate an ordinary fuse used with currents

reminiscent of thunderbolts.”

“I already knew that,” she lied, picking up my soldering iron.
Next morning I got home just after she had blown the fuse, so I
showed her how to cut a ten inch nail to the same length as the fuse, (o

fir in the holder.

“The heater doesn’t heat. but the light’s on.”
Try throwing the switch I suggested fiendishly, then went out for the
evening, leaving her to explain to the linesman how she blew the pole

fuse.

When I got back she had replaced the switch, which had developed
welded contacts, and [ was disappointed to find that she had put the
fuse in series with the transformer and the light in parallel with it.

“Why does it say DI-D5 here?”’

“Because there should be another decoupling diode across the

transformer there.” [ pointed out.

Shortly after I ducked as pieces of IN 914 flew by. “Those were signal
diodes.” 1 yelled, “Don’t they teach you anything?”

“Evervthing’s wrong,” she teared, “'you say that any fool would know
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not to expect a transformer with these ratings to be air cored, and now
vou expect . .. " her voice trailed off helplessly.

Moments later I ducked again, and showed her which way round the 4
amp diodes should be. “200pF is too small; make that 2000uF” 1
suggested.

As I helped her clean capacitor electrolyte off the walls — “Don’t
tremble like that, just use a higher voltage capacitor.” I advised,
grinning at the thought of the switch-on surge that would go through
the diodes with no limiting resistor before C1.

Next evening I got home to find smoke curling up from the resistor as
she wiped pieces of Zener out of her eyes.

“Try using a 1 W resistor and putting the Zener the other way round.”

M.LL. threw the soldering iron at me. “How do you expect me (o
finish this if you only tell me afterwards?” she whinged.

So I told her “‘Change the Zener to about 6.3 volts. Add another
transistor here to make a Darlington pair because this 2N 3055 (which
isn’t PNP) has low gain.”

After she switched on again I distracted her attention, but she soon
noticed the smell of burning transformer enamel as the 2 amp winding
tried to supply 4 amps. Her goldfish were electrocuted as an
interwinding short developed.

“At least the fuse is undamaged,” I consoled her “That’s the only
advantage of using a fuse rated at more than 500 mA in the primary.”
M.LL. threw the soldering iron at me again, so I hope that I win a new

one now that she has left. i

This entry, from Mr R.T. Burgess of Maryborough Queensland, was judged to be the
most complete and well explained.

1. The fuse F1 should be in series with the transformer primary — not i
parallel. The best place is as close as possible to the input (before the
switch) so that it protects as much of the circuit as possible:

The fuse should be before the switch and the switch should be a double-pole
type so that both active and neutral are broken. {Actually, if an unprotected
fuse is used, it should be after the switch so that it may be changed safely —

Ed).

2. The symbol for F1 is incorrect (The symbol shown is for an alarm-type
fuse).

3. F1 should be rated at 1 amp not 10 amp (See design}.

4, LP1 should be in parallel with the transformer primary (as shown it will
come on when SW1 is off).

5. LP1 is not given a voltage rating in the parts list. A neon indicator should"
incorporate a suitable series resistor for operation on 240 volts ac.

6. SW1 is not listed. It should be rated for 1 amp at 240 volts ac.

7. The current rating of T1 should be 10 amps and the circuit symbol shouid

show an iron core (see design for points 7, 11 — 17},

8. The polarity of two of the diodes is incorrect. (Actually the bridge was
rotated through 90° — Ed.)

9.  The circuit shows D1 — D5 instead of D1 — D4.

10. The current rating of the diodes listed is too low. They are in fact small
signal diodes.

11. The capacity of C1 should be 5,000 uF not 200 pF.

12.  The voltage rating of C1 should be 25 volts not 16 volts.

13. The value of R1 should be 39 ohm not 560 ohm.

14. The power rating of R1 should be 10 watt not % watt.

15. The polarity of the Zener diode is incorrect.

16. The voltage of the Zener diode should be 5.6 volts not 4.4 volts (That is,
Destroyer subtracted 0.6 volt for Vpe of 2N3055 instead of adding it — Ed.)

17. The power rating of the Zener diode should be at least 2.5 watts but need
not be as great as 400 megawatt!

18. The transistor Q1 is shown as pnp type, whereas a 2N3055 is an npn type.

19. Sundry items are not listed. (The circuit won’t hold together and work

without them. In particular a heat sink is required for the 2N3055.)

Continued ori next page

EVERYONE

Can have the BEST

Listening Equipment

SENNHEISER

HD414

| Stereo Headphones

F X ¥ X W YO T T

® LIGHTWEIGHT, very easy
on the ears.

® REMOVABLE sponge EAR
PADS fit gently against the
ears — not round them
no ‘'boxed-in’" feeling.

@ Can be used with any
Tape Recorder or Amplifier.

® OUTSTANDING frequency
response, 20-20,000 Hz.

Available ex-stock from
Wholesalers or
Australian Agents

TELEX: Melb. 31447, Sydney 21707

VIC.: 493-499 Victoria St., West
Melbourne, Phone: 329-9633.
N.S.W.: Sydney Phone: 9092388.

W.A.: Perth Phone: 49-4919.
S.A.: Arthur H. Hall. Phone

06.
QLD.: L.E. BOUGHEN_ & CO.,
Auchenflower. Phone: 70-8097.
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Getready NOW for € LOUI TV

TEAM UP P Al
...the right

WITH
(GRUNDIG)

COLOUR PATTERN GENERATORS

for the PAL colour TV system

Colour Generator FG5

A powerful colour generator for the service
department, using IC’s in the frequency divider
stages. The unit covers both the VHF and UHF
range and delivers maximum 5mV RMS with
60 Ohm and is provided with a 40 dB attenua-
tor. A variable video output of 3.5 V p/p 75
Ohm, either positive or negative, is provided.
All operating modes, including the insertion
of an electronic circle and other special
signals, are selected by press buttons. The
sound carrier is switchable and can be modu-
lated through an internally generated fre-
quency of approx. 1 kHz.

® Signal for standard colour test pattern @ Signals for red, green and blue raster @ Four-colour vector test signal @ Phase
angle test signal for PAL decoder, using screen as indicator ® Electronic circle ® Grey scale, chessboard pattern, with 8 steps
from white to black @ Three convergence pattern signals @ Positive or negative audio signal ® Modulated at 5.5 MHz or
unmodulated @ Dimensions: 300 x 112.5 x 227 mm @ Weight: 4.3 kg.

PAL Service-Generator FG21

A small, handy, lightweight unit for rapid checking of colour TV
receiver functions in the home or service department. The RF
output level is either 30 mV or 1 mV into 240 Ohm. An electronic
circle provides rational and precise methods for linearity align-
ments. The use of IC’s affords high levels of reliability in the
frequency divider stages. The colour sub-carrier and 5.5 MHz
sound carrier may be switched ott when not required.

® Four-colour vector test signal ® PAL phase angle test signal - decoder alignment employing screen display ® Con-
vergence pattern signal with electronic circle ® Grey scale @ Red raster @ 5.5 MHz sound carrier @ Test Patterns: grid raster,
12 horiz. lines; 16 vertical lines; electronic circle faded-in; 4 colour bars, corresponding to the colour difference signals @
Dimensions: 220 x 80 x 165 mm @ Weight: 2 kg ® Accessories Supplied: 1 aerial cable 241; 1 protective cover for back of FG21.

For full information

contact Australian Representatives:
215 North Rocks Rd., North Rocks, N.S.W. 2151, P.O. Box 2006, North
Parramatta, N.S.W. 2151, Phone: 630 7400.

JACOBY OFFICES: Meibourne 41 7551 @ Adelaide 793 6117 ® Brisbane 52 8266
.T ® Perth 81 4144,
. CHE' l AGENTS: Wollongong 28 6287 @ Newcastle 61 5573
® Hobart 34 2666,
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IDEAS FOR

EXPERIMENTERS

VARIABLE FREQUENCY MULTIPLEWAVEFORM GENERATOR

ks

FREQ.
100k

LIN.
§2.2k

6 8

0.001uF

5 SIGNETICS
I+ 566

RANGE: 1.1 per. 30 sec. to 1 per. sec. ] A3
2. 2Hz to 10Hz
3. 10Hz to 50Hz 'l
4. 100Hz to 1000Hz 312V
5. 250Hz to 9kHz
—
1uF 1.5 VPP

10uF
H 0:|<L——-o+ 7
¢ 1uF

0.1uF :Il .

ca
[

Signetics 566 IC chip lends itself
ideally as a test generator by utilising

its internal voltage controlled
oscillator {VCO).
The circuit wiil deliver separate

outputs giving triangular and square
waves and both positive and negative
going spikes.

The square wave amplitude is 5 V
pk-pk, all other waveforms are 1.6 V
pk-pk.

Frequency
value of the capacitor connected to
pin 7.

is determined by the

It is preferable to use tantalum

« capacitors rather than electrolytics.

The outputs are designed to operate
into high impedance loads. A
transistor buffer stage is needed to
match to low input impedance devices.

CRYSTAL TESTER

CRYSTAL +9V
@ SOCKETS

MPF102

d

S

‘ 0.0054F
220E ke

100k

There are still many crystals around
of fairly old vintage — especially from
the World War Two period. More than

often before utilising one of these one
wants to quickly test them to see if
they are still operable.

This simple circuit will give a quick
indication if a crystal is servicable or
not. It will woik on any crystal over
the range of 100 kHz to 10 MHz. The
indicator light remains on if the crystal
is not oscillating.

The oscillator uses a FET transistor
and when not oscillating draws about
10 mA. The voltage drop across R2 is
such as to turn 'the BC 1092 on and
operate the lamp.

When a good crystal is connected,
the current drawn by the FET drops
to around 1-2 mA and the the BC 109
is cut off, extinguishing the lamp also.

The circuit is constructed on a piece

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1974

As the name of this section implies,
these pages are intended primarily as
a source of ideas. As far as '
reasonably possible all material has
been checked for feasibility,
component availability etc, but the
circuits have not necessarily been
built and tested in our laboratory.

Because of the nature of the in-
formation in this section we cannot
enter into any correspondence about
any of the circuits, nor can we provide
constructional details.

Electronics Today is always seeking
material for these pages. All published
material is paid for — generally at a
rate of $5 to $7 per item.

of matrix board with leads kept as
short as possible. A multiple socket
assembly to accept various type
crystals is fitted and a small 9 V
battery is used to power the unit.

NEON FUSE FAILURE
INDICATOR

(a) SIMPLE NEON FUSE FAILURE INDICATOR

0.25u
NEON -
NEUTRAL
O

Here are two circuits showing how a
neon can be used to indicate a blown
fuse. The first is a simple continuous
light wired in parallel with the fuse.
The second has a capacitor charging
circuit, which when the value of the
neon’s striking voltage is reached
discharges through the neon and starts
charging again, thus giving a flashing
indication of fuse failure.

{Continued on page 124)

—

ACTIVE FUSE 1
o g D —-n
LJ\/\/\/——@—J I
. | Loaos;
<
ONEUTRAL BESH A
{b) FLASHING FUSE FAILURE INDICATOR
O - Q0 - -
ACTIVE FUSE | |
BY127 BY127 | ;
LI 2
™ 150k | LoAD,
| I
£l '
| 1
| ]
|
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IDEAS FOR EXPERIMENTERS

LOW COST LOGIC PROBE CUM PULSE CATCHER

1C1/2

PROBE
TP
o —
<
iIcin
47k
o
8C108
Cl 1c1/3
7404 1N914

HEX. INVERTER
' ;lk

1N914

1IC1/5

47080

472

When working on digital equipment
it is very often desirable to know the
state of various points of the circuit.
Usually an oscilloscope is used,
however a very short duration pulse is
usually hard to see unless the scope is
a sophisticated wide-bandwidth type.

This logic probe has its own readout
which illuminates a LED indicating
whether the point tested is a logical
0" or 1",

It also indicates the presence of a

n

high speed pulse, whether positive or

negative going, (SW1 selects the
polarity). This LED will also indicate a
pulse train.

An inexpensive TTL Hex inverter is
used. Power is derived from the five
volt supply to the circuit being tested.

Having connected the earth and +5 V
leads a simple check is to connect the
probe tip to the 5 V supply and then
to earth. The 1" and 'O’ LEDs
should light in turn.

FLUORESCENT LIGHT INVERTER

Cc3
g 0.047ufF
N3
R2
N1 1200

BWATT

R1
47002

F——vww» -LOO“F (L

AD149 15v -12v

[ s

This inverter enables an 8 watt
fluorescent tube to operate from a 12
V  DC supply. Light output is
equivalent to a 25 watt globe.

With a negative earth system a PNP
germanium transistor is used. This can
be mounted directly on a heat sink
without any insulating mica spacer. |f
the system is positive earth, an NPN
2N 3055 can be used. In this case some
adjustment to the values of R1 and R2
will be necessary. Increase slightly the

124

C1and C2 1000V.wkg

value of R2 and decrease R1. The
polarity of the electrolytic condenser
will also have to be reversed.

The transformer is wound on a
ferrite ""E” core with a minimum size
of 30 mm.

Windings N1 and N2 are seven and
six turns respectively, using 0.5 mm
enamelled copper wire. The other
three windings are wound with 0.2
mm wire seven turns for N3 and N5;
230 turns for N4.

TRANSISTORISED BEEPER

This circuit consists of an assymetric
multivibrator activated by a
pushbutton. The loudspeaker is a
transistor radio type with a voice coil
impedance of about 25 to 40 ohms.
Earpieces up to 500 ohms can be used
for lower power output. R1 varies
frequency over the audio range.

Transistor Q1 can be any LF small
signal type (NPN), either germanium
or silicon. (AC127, BC107, BC108
etc). Q2 is a small signal germanium
type of up to 1A collector  current.
(AC128, AC132, AC188 etc). The
battery size should be determined by
the drain current of Q2.

ELECTRONIC SHIP SIREN
R1 R2 R3

Tk 68k 58k

SWITCH | 1

330nF

1

330nfF
Q2
BC108

=

This circuit will give a sound like a
ship’s siren. It can be used with the
low power output source for model
ships if fed into a more powerful
amplifier/speaker, as an alarm tone.

The circuit consists of a
multivibrator (Q1 & Q2}, and a low
power output stage Q3. The speaker
should have an impedance in the
region of 100 to 150 ohm:s.

C1 and C2 determine the pitch of the
siren and the values specified will
provide a tone of about 300 Hz.
Quiescent current is negligible.

Should a more powerful output be
desired then the output at the
collector of Q2 can be fed into an
amplifier input via a 1 uF electrolytic,
in series with a 12 k resistor.

(Continued on page 125)
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SUPER VALUE! AM/FM STEREO TUNER

BGHO soUvND

I

The new ERC-724 tuner is a carefully designed unit which wifl
pbecome a welcome addition to your existing stereo system. The AM
section features an internal ferrite rod aerial which provides
interference-free reception, for local stations, and allows good
interstate reception for evening listening. The FM stereo section
covers the range 88-108MHz., The ERC-724, is a compact unit
(23.5cm x 15cm x 8.5cm) attractively presented In a walnut

cabinet. Guarantee is 12 months, including parts $64 50
[ ]

HI-FI BASS LOUDSPEAKERS M ENGLAND

12" The model B122/10LLR is a 12" bass speaker featuring a rubber

suspension which allows a fundamental resonance of 17Hz in free air.

This low-resonance, combined with a 2’ voice coil working within a

carefully selected magnet structure makes the speaker ideal for a

sealed cabinet of about 2 cu.ft. capacity. Efficiency of the

B122/10LLR is surprisingly high for this type of loading and the

speaker is ideal for amplifiers with an output of

20-25watts r.m.s. per channel at 8ohms, $39_50

"

12" The model B122/12LR, like the B122/10LR described above, is

also suitable for sealed cabinets but because of its more powerful

magnet structure a volume of about 3 cu.ft. is required

to ensure the speaker gives its optimum performance. $49.50
bass driver with a

"
15" The Fane model B152/12LR is a 15"
fundamental  resonance of 15Hz in free-air. Once again a sealed
cabinet provides ideal loading for this unit and the volume can be
varied from 3 to 5 cu.ft. The performance in 5 cu.ft. is particularly
outstanding as the resonance is kept in the region of 30Hz. This

results in firm, non-resonant bass without any of the
“poxiness’” often assoclated with conventional speakers. $59
Efficiency Is reasonably high and power-handling is up to

30watts r.m.s. at 8ohms.

ES801 TONE ARM

*$39.50

The ES801 Tone Arm is a high-quality product of excelient
performance. AIll facilities are provided and include removable
headshell, adjustable anti-skate, !ateral balance, stylus pressure scale,
oll-dampened cueing lift and plug-in connecting cable. The acoustic
performance ic characterised by lack of arm resonance and
consistently low bearing friction. All in all a very reliable unit which
filis the requirements of most domestic hi-fi systems. The ES801 is
the best buy currently on the market at only $39.50

CROSSOVER CAPACITORS SPEAKER GRILLECLOTH

Fedus ;?,’é?u"&‘.?'egs,gfn',%" moﬁ;r V}’i‘]?r: AR attractive selection of speaker
each, 2.2 mfd myjar film|3rille cloths are available ex stock
each, 3.3 mfd mylar filmjat very reasonable prices. Free
each. 5 mfd NP Electro-{samnle pieces are available on
45c  each. 30 mifd NP |request and will pe forwarded per

b post anywhere in Australja
Electrolytics 90¢ each together with our price list.

CROSSOVER CHOKES
A comprehensive range
available of high power,
efficiency inductors in
following values 0.25 Mh, 0.35
Mh, 0.5 Mh, 0.75 Mh, 3.55 Mh,
Prlches range from $1.00 to $5.00
each.

Is now

CROSSOVER NETWORKS

A wide range of professionally designed networks are now available
at very reasonable prices. Recommendations and quotes can be
supplied, providing full details of Joudspeakers intending to be used
are provided.

INTERSTATE OEALERS! We are expanding our operations to
include interstate merchandising. Please contact us if any of the
above items are of interest.

NEW 3-WAY SPEAKER SYSTEMS
OF EXCEPTIONAL QUALITY

speaker systems combine wide, flat frequency response with genuine
high power capability. (Available in Kit form or completely

assembled.) .. .
CHALLENGE SYSTEM 1 i compietery

assembied)

CHALLENGE H-22 DOME TWEETER
The development of dome tweeters has been a major
project of most loudspeaker manufacturers of recent years.
The H-22 dome Is one of the latest designs. The 1
diaphragm is made of carefully selected metallized
polyester material which is free from resonances or rattles,
and is of very small mass to allow maximum

$8.50

efficiency.

SPECIAL MID-RANGE SPEAKER

An outstanding 5' mid-range loudspeaker developed
by one of Germany’s leading joudspeaker
manufacturers. It employs carefully selected cone
material and a special cone termination to ensure flat
response and high efficiency. A protective cover is
fitted to the rear of the loudspeaker to prevent
interference from air pressure developed

within the cabinet by the bass speaker. $1 5 90
L]

CHALLENGE 10L-24 WOOFER

This robust 10’ unit features ?1 4 jayer wound 112"
voice coil which allows it to handlé 30 watt r.m.s.
comfortably. The combination of extremely rigid cone
ard low-fundamental resonance of 35 Hz in free-air
ensures deep, positive bass when used in the
recommended enclosure sizes.

$16.90

CHALLENGE HP 1 HIGH-POWER CROSSOVER NETWORK
features 4 inductors including a high-efficiency air-wound 3.55 Mh
choke in series with the bass speaker. 3 crossover capacitors are also
used. Crossover points are 500 Hz and 4 000 Hz $14 50

and the rate of roll off is 12dB/oct.
The CHALLENGE SYSTEM 1 can be purchased as components

only as above or completely assembled and tested $1 79 -
pair

in 2 cu.ft. walnut veneered cabinets at

FANE 15” 3-WAY

HOKUTONE HT-60 1" DOME TWEETER

This magnificent unit features a combination of
aluminium diaphragm and powerful magnet structure
to produce an exceptionally clear non-resonant treble
response. Efficiency Is very high and dispersion is
enhanced by the special acoustic diffuser surrounding

the diaphragm. $ 13.50

Special Mid Range Speaker, Details as. above in system 1. $8-50

FANE B152/1ZLR 15" WOOFER
Details as per FANE advertisement

on this page $59 .
CROSSOVER NETWORK $ 1 4.50

This system, based on the Fane 15 woofer, can be purchased as
components only as above, or completely assembled and tested in 3

cu.ft. walnut veneered cabinets for -
$300 pair

-

—

HI-FI STEREO PTY LTD

ha”eﬂg’e
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IDEAS FOR EXPERIMENTERS

INTEGRATED CIRCUIT FLASHER

1

=509uF ['

%7400

c1 Cc2

100uF  100uFt
L
§,k
1k

L2
6V. 50mA

+5V

In this circuit a TTL quadruple
NAND gate is wired as a multivibrator
to actuate two lamp drivers.

Gates N1 and N2 drive the flip-flop
consisting of gates N3 and N4.

The outputs of the flip-flop switch

the transistors alternately. Capacitors
C1 and C2 determine the flashing rate.
The power supply must be stabilised at
5 V. If higher wattage globes are to be
driven transistors of higher power
rating must be used.

NEON TUBE FLASHER

R2
10to 100k
(See text}

b2

b1 c2
470nF

e}
2N2646

Q2

MU0
R1 Ter BC108
50uF

ﬁf)
= -
m

b1
e@ b2

2N2646

Flashing neon globes have use in
many applications, however their
relatively high working voltage

* —0

precludes their general use where a
mains supply is not available,
This circuit enables neon tubes or

globes to be operated from a low
voltage dc supply.

The voltage required to ignite the
neon tube is obtained by using an
ordinary filament transformer
(240-6.3V) in reverse.

Battery drain is quite low — being in
the region of 1 to 2 milliamps for a
nine volt battery.

Q1 is a unijunction transistor and
operates as a relaxation oscillator. |ts
frequency of operation is determined
by R2-C1.
~ The pulses from Q1 are directed to
Q2 which in turn drives Q3 into
saturation.

The sharp rise in current through the
6.3V winding of the transformer as Q3
goes into saturation induces a high
voitage in the secondary winding
causing the neon to flash.

The diode D1 protects the transistor
from high voitage spikes generated
when switching currents in the
transformer.

LIGHT SENSITIVE OSCILLATOR

This circuit uses a voltage controlled
oscillator (VCO) coupled with a
photo-resistor type ORP 12.

Varying degrees of intensity of light
falling onto this resistor will give
different frequencies of sound. RV1
shifts the center frequency of the note
obtained.

Q1 and Q2 are connected to form a
multivibrator circuit. Q3 is connected
so that it can determine the voltage on
the base of Q2,

The turntable voted No.1 by an independent consumer

organisation

IS SOLD & RECOMMENDED BY

GALLERY LEVEL
ROSELANDS. 2195

750-6593
SOLE

AUSTRALIAN
DISTRIBUTORS
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MAGNACORD INTERNATIONAL

276 CASTLEREAGH ST. SYDNEY

PHONE 61-9881
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DC.TO BMHz 5mUcm
=2 3OO0

A superb single beam oscilloscope providing wide band width
with high sensitivity, extremely stable TV tnggerlng and an
isolated ground for those difficult to obtain ‘in circuit’
measurements,
Bandwidth: DC to 156MHz — 3db
Sensitivity: 5mV to 50V/cm with vernier
Time Base: 200n Sec — 10 Sec/cm with vernier
Magnification: x1 to x5 calibrated
Triggering: 5Hz — 15MHz 1 cm deflection or 1V p-p ext.
Trig. Facilities: AUTO. Level select Int, Extand TV
Horz. Amplifier: DC to TMHz — 3db
Sensitivity: .6V to 6V/cm
Z Modulation: 20V neg. to blank trace at normal, intensity,
input T.C. 5mSec (DC coupled option available)

PRICE: $340 F.l1.S. Capital Cities plus tax applicable

The finest value low cost 100% solid state oscilloscope available
today. Thousands in use around the world serving education,
colour T.V. servicing and industry.

Bandwidth: DC to 7MHz — 3db

Sensitivity: 10mV to 50V/cm

Time Base: 1Sec to > 1 Sec/cm with vernier
Magnification: x1 to x5 calibrated

Triggering: 2Hz to T0OMHz 1 cm deflection or 1V p-p ext.
Trig. Facilities: AUTO, Level select, Int and Ext.

Horz. Amplifier: DC to TMHz

Sensitivity: BV to 6V/cm

Z Modulation: 20V pos. blanks trace at norm inten.

PRICE: $235 F.I.S. Capital Cities plus tax if applicable

B.W.D. ELECTRONICS PTY. LTD.

Designers and Menufacturers of the finest electronics instrumentation.

329-333 Burke Road, Gardiner, Vic. 3146 PH: 25 4425 (3 lines)

127 Blues Point Road, North Sydney N.SW. 2060 PH: 929 7452 92 6756

@ S.A. A.J. Ferguson Pty, Ltd. PH: 51 6895
WINNER OF AWARD :\gLPI\) (err;’s Ir:stn.'u:men‘:Servmes PHPtzs ilg S5 7288
arburton Franki (Brisbane) Pty, Lt 272
mm”% e TAS. Associated Agencies Pty. Ltd. PH 23 1841
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Douglas-hif

MELBOURNE: 185-191 Bourke St., City. Ph. 63 9321.

SYDNEY: 65 Parramatta Rd., Five Dock. Ph. 798 4177, 798 4533,
798 4355, 798 4711.

Trade Enquiries: BJD ELECTRONICS P/L., Phone 799 3156.
PERTH: 883 Wellington St. Phone 22 5177,

CANBERRA: 53 Wollongong St., Fyshwick. Phone 95 3459.

o

DOUGLAS HI-FI

PERTH

Sl 553 Wellington St Perth, W.A.
@sanvo 6000. (Opposite the markets.)
Phone 22 5177.

If you're not impresed by
Australia’s biggest Hi-Fi
showrooms, you'll certainly be
impresged by the range and qual
of our equipment ~ and our low
prices.

More than 30 top brands, from 4
continents, displayed in a single
showroom. There are hundreds ¢
different models to choose from.
And to make it easy for you to
make the right selection,
custom-built electronic
comparators enable you to
compare any combination of
record player, tape deck, amplifie
and speakers instantaneously.
Because we buy bigger than
anyone else, we buy cheaper. An¢
we pass the savings on to you.
Call in and prove for yourself tha
Douglas sells sound for less!

BUY FOR CASH, LAY-BY OR EASY TERMS ARRANGED
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HUGE NATION-WIDE
BULK BUYING OFFERS
SPECIAL LOW PRICES

JENSEN Model 15 -
and Model 6.

LINEAR DESIGN 2500 SYSTEM

AKA] GXC 46-D STEREO
CASSETTE RECORDER




FULL FIDELITY
SOUND

The PEAK BD-2000U stereo record player is
equipped with a heavy cast aluminium turntable,
30 cm dia, which is belt driven and dynamically
balanced for utmost resilience and lowest wow
and flutter levels. Both 45 and 33'/3 RPM
speeds are readily obtained by operating a switch
on the top panel.

Normally fitted with the PEAK MC-7 magnetic
cartridge for widest frequency response and
fidelity. )

Available with or without the matching base/
cover set illustrated.

ADELAIDE
HOBART
MELBOURNE

PERTH
SYDNEY

A Member of the
Hecla Rowe Group

3 X

X X X XX
1 9.9.9.9.9.
19966

AV 4

PEAK Speaker Systems with their matched sets of tweeters, mid range
speakers and woofers, their simple but elegant cabinet design, and their
crisp pure sound offer maximum performance and long lasting enjoy-
ment from your stereo system.

Choose from the small book shelf NS-90 through the NSW250S and
NSW-350 models to the superb NSW-550 deluxe with a power rating of
70 Watts and frequency unit response 25-20000 Hz.

The PEAK KA-400 Stereo Amplifier has a full 20/20 Watt RMS
power rating and frequency response 20 to 20k Hz. All wanted
controls are incorporated with ultra-modern push button switching
on main parameters. Spring loaded speaker switches enable quick
connection of the two pairs of speakers which can be connected to
this amplifier. Jet black facia with oiled walnut cabinet give this
unit a most attractive appearance to complement its fine
performance.
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FM STEREO BROADCASTS will begin before the end of December in

NSW.

This  follows  Senator Doug
McCleliand’s approval that a licence be
issued to the Music Broadcasting
Society of NSW Co-operative Limited
allowing the co-operative to transmit
FM. stereo broadcasts on an
experimental basis for a period of one
year — subject to normal Broadcasting
Control  Board regulations. The
Senator expects that the co-operative
will be eligible to renew their licence
at the end of twelve months.

Transmission is expected to
commence by mid-December in NSW
and later in Victoria following the
completion of a 30 metre tower and
final organisation of a separate
Victorian co-operative.

The NSW studio will be located at
Artarmon and will be known by its
call sign 2MBS-FM, transmitting on
92.1 or 93.7 Megahertz.

A monthly programme guide will be
available to the public on a twelve
month subscription (costing $25.00).

Revenue from the subscriptions is
expected to cover most of the studio’s
running costs.

Any members of the public may buy
ordinary $1.00 shares in the
co-operative and, although no dividend
will be paid their purchase will be tax
deductible.

Shareholders will be entitled to one
vote at general meetings.

A board of twelve directors was
selected at a general meeting on the
5th of November 1974, A
programming committee was also
selected. This committee will be
responsible for general programming,
music ‘type’, scheduling, etc.

Detailed =~ programming will be
arranged in two hour segments by
‘Programmers’. These will normally be
shareholders who have a special
interest in the particular type of music
required by the programming
committee. Programmers will work
voluntarily and may submit segments
regularily or only occasionally.

Two copies of all disc or tape
recordings will be held by the
co-operative. One will be the studio
master, the other will be used by the
programmers in  working out a

particular segment. Listings of all
recordings will be held in computer
memory, and any relevant recordings
can be made available to a programmer
given an appropriate description of the
music required,

At present, programming is expected
to fall into several historical and 20th
century periods and be given air time
as follows;

Medieval and Renalssance music

—10%
17th Century — 10%
18th Century — 20%
19th Century — 20%
20th Century — 40%

These classifications are further
broken down into Orchestral, Solo
Instrumental, Ensemble Operatic and
Vocal. Twentieth century includes
Rock, Jazz, Country and Western,
Popular, Avant-Garde and Electronic
music. There is also provision for
ethnic and non-Western music such as
the Indian Sitar. Special Educational,
Live and Technical broadcasts are also
expected to be transmitted.

There will be no commercial
advertising transmitted on air although
sponsor advertising will be accepted in
the programme guide.

STUDIO EQUIPMENT

By the time the co-operative goes to
air only about $7,000 will have been
spent. This has been possible because
most of the equipment has been built
by the technical members of the
co-operative. Most of the Studio

© equipment has been donated by

Harmon Australia (previously Jervis
Australia), distributors of JBL,
Harmon Kardon etc.

The transmitter has been designed to
high standards by the technical
members of the co-operative. Inijtially
its output power will be 50 watts, but
this will soon be raised to an effective
1000 watts or higher. The co-operative
is licenced to transmit up to 10 000
watts.

Subscriptions to the programme
guide may be obtained by returning
the application form on this page
together with a cheque or postal note
for $25.00.

| APPLICATION FOR SUBSCRIPTION
Music Broadcasting Society of NSW Co-operative Limited, Box 176, The

Union, Sydney University, 2066.

| Please register me as subscriber to the Co-operative’s programme guide and
I find $25.00 enclosed being payment for twelve issues.

{0 Please send application form for membership as a shareholder (Optional)

l .............. EEE TR E R
-

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

T — —— — S ——— —— . — — — — — —— — ———— — ——
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HOBIPAC

RO. Box 224 South Carlton,Vic. 3053

RESISTOR
CARBON FILM

Range Power Range Tol. Price

E12 1720w 82-220K 5% 30c
E24 1/8W 10 ohm 5% 5¢
E12 1/4wW 1 ohm-10M 5% 4c
E24 1/2wW 1 ohm-22M 5% 4c
E12 1w 10 ohm-22M 5% 5¢
{note — In the high value, resistors are 10%
tolerances).
METAL FILM
1/2w 10 ohm-270K 2% 10c

Stock is limited as manufacturer is now
quoting delivery on order received after
February, 1975.

WIRE WOUND
1/2w 1 ohm 1% 4b5¢
1/2wW 10 ohm 1% 38c
1/2W 0.47 ohm 10% 25¢
POTENTIOMETERS — SLIDE
Linear 5k, 10k, 25k, 50k, 100k . ...... 70c
Logarithmic 5k, 10k, 50k ........... 70c
Knobs —chrome .................. 23c
—black .................... 18c
ROTARY
Linear 25k, 250K .................. 60c
Logarithmic 500k ................. 60c

SPECIAL RESISTORS —
CARBON-FILM
10% — 1/8 watt

10ohm —10Mohm ........... 4c each.
100 resistors (our selection — not more than
2 of any one value 90 + E12 series, values)

$3.28
MIN HOOK-UP WIRE
TINON Berhen. = AW o B Doy onag on o lokord 6¢ yd.
11/00320 o e e [ oA ST 6 7cyd.

HARDWARE NUTS & BOLTS
STEEL NUTS AND BDLTS ZINC PLATED
1/8” WHITWORTH ROUND HEAD

Length Each
/B S ARy, e T e T 1c
P b dlo Ol TR AP -ph I = 8 3-3 ICESY) 1c
T Tt 08 M T e o) - 2 - o 2c
1/87 hex: nuts, sayutl. oo SE 585 da52 L8670 1c
1/8’* shakeproof washer. .. ........... 1c
1/8" flat metal washer ... ............ 1c
B.A. SIZE, CHEESE HEAD
Vel PJABAY . o REN L bt A s 1c
4BAhex.nuts ...........c.0uniiin.. 2c
(20 XOBA) sty m Yo T HENE AN Ty 1c
%' x 6BA cheesehead . .............. 1c
1" x 6BA cheesehead ............... 1c
6BAhex.nut ............0uun.... 1%c
8BA(brass) ...........0 ... 3c
8BA hex.nut(brass) ................ 2c

CAPACITORS — ELECTRONICS

PIGTAILS
Volts Price
gF 12 15
4.7 500 40
8 350 43
10 16 .18
10 160 .33
47 25 .24
100 25 .25
220 25 .66
250 50 .62
470 16 .50
470 25 .58
2000 25 .92
2200 16 $1.00
4000 (lugs) 6 1.00
P C BMOUNTING
4.7 25 14
5 10 13
8 235 {lugs) 45
10 10 14
25 25 .14
30 12 14
47 50 .26
100 16 .20
100 25 24
220 25 .54
470 16 .46
470 25 .56
TANTALUM TAG. TYPE

35 Volt rating 19 10+

1uF, .22, .33, 47,

1.uF, 15,22 29 28
3.3,4.7,6.8, 10uF 30 29

Other ratings

15UF/16V, 22uF/16V,

33UF/10V, 47uF/6.3V,

100uF/3V 32 30

CERAMIC TYPE

60 voit 1-9 10+
100 220 330470 PF.001

.0022
.0033 .0047 .01 .033

.047 UF : .10 .08

A 14 12
.22 .20 7
POLYESTER
DCwW 19 10+
.01 50 16 .14
.0047 100 A6 14
.01, .012,

.015, .022 100 .18 .16
.027, .033, .039 100 22 .20
.047, .056, .068 100 27 .26
1,2 100 37 .34
.15, .22 100 39 .36
.27, .33 100 44 40
.39, 200 48 45
.56, 250 80 .75
1 MFD 250 90 .80

SATO COMPONENTS
CF 1352 4 pin coil former 1 60c
CF 1352 8 pin coil former 1" 60c
P 7005 40mm x 17mm dia coil
former 40c
K 4071 Knob 14mm x 18mm dia
black with white dot 40c

SW 7530 Switch Snap 250V 6 pin  1.50

DENCO COILS

Plug in coils for either Transistor {T type) or
value (DP type) applications.

T types available:—-  $2.20

Blue Aerial coil with base input windings
Yellow |Interstage RF coil with couplings
Red Oscillator coil for IF of 465 Kc/s
White Oscillator coil for IF of 1.6 Mc/s

DP Types available:~  $2.20

Blue Signal grid coil with aerial coupling
windings.

Yellow Signal grid coil with intervalue
couplings windings.

Green Grid coil with Reaction and
coupling windings.

Red Superhet Oscillator for IF of 465

Kc/s.

Superhet Oscillator for IF of 1.6

Mc/s.

White

Ranges available — T type 15 — DP type
17

Range 1 .150 to .525 Mc/s (2000 to 570
Metres).
2 515 to 1.545 Mc/s (580 to 194
Metres).
3 1.67 to 5.3 Mc/s (180 to 57
Metres).
4 5. to 15 Mc/s (60 to 20 Metres).
5 105 to 31.5 Mc/s (28 to 9.5
Metres).
6 30 to 50 Mc/s (10 to 6 Metres).
7 45 to 78 Mc/s (6.6 to 3.8 Metres).

Description.

1.6 Mc/s Double Tuned I.F.

Transformer $3.25.

IFT/18/465 465 Mc/s Double Tuned I.F.
Transformer $3.25.

IFT/16/1.6 Minature Single Tuned IF 1.6

Mc/s Freq. $2.85.

IFT/17/1.6 Minature Single Tuned Last IF

$2.85.

BFO/.2 Beat Frequency Osciliator
coils for 1.6Mc/s, 465Kc/s,
85Kc/s $2.65.

P?{ug in sockets for (B9A Noval) for coils

.30c.

Type
IFT/18/1.6




SEMI-CONDUCTORS
ACNALO i e S i 2.25 ZTX304 .......... 1.90
ASS 02N Sl aiid (L0 68 ZIB82 oo cah ) 1.15
BELOT7™ < v o w5 am & oo 50 ZT X500 .uess5nmen 1.15
BC212" v naiasnmn - - - 2.05 ZEXS Ol R om o e 1.18
BE2V2L. o wad. . wos 2.10 202K e Gt 5 v # 1.25
BEL85 saesentacs ad- - 80 T ZATE3N (i ot wdlas 2.00
BFS6Ll . .......... 1.69 ZTX550" ooe o ssmas 1.55
BFS98 ....es. .8 ,1.60 ZTX503! .. one sdas 1.38
BREVONYL o aa woe-aoe 4.00 SR e v D s ot
BSXZ0 ALY oo e o 1.80 2N2926 —
(NS B wees rp v 3 fo m geeps 3.00 = Browh . .o wsas:oa 1.10
MC1455P ......... 3.00 —VYellow ......... 1.05
MEO413.............. e REdh:o S ersomase O 1.00
MEOAS3 o hle 8 1t aaw ok 2N3053 S vam's. dhired 2.00
N E SN e s v 51 P da e 2IN3693 % arde e os.ato ol
MESHES' o am s et & o€ einnens 2N3704 =r.3e neowms 1.04
ME6003 ............ 75 2N3705 .......... 1.17
MES8003 .......... 1.09 2N3706 .......... 1.14
IMEIE2eg o e racman ke 2.00 NP2y ot e
MFC4000B........ 3.50 2IN5NIBS - - e weng o o
QAN TS dabta. - 94 2INBN. 308 A e mtwo ek
SCA5D . ir mainrteos 7.00 2NN BT e o e
SES50DE ac b ad Al oa & 9.05 2IN5]1 3B ya v = mvriclter A Bede o
2926 %o et o9 - - 99 2NSNB9* s e Fernion -
ZZIN 13 S 4.00
AN K102 ardm & g £ 1.24 FA8INS". BB Ao kst e 4.85
ZATDLNO B wireh 319+ F i s e e 92 7490 5w ee in oo astd 7.65
ZAINO7 SER e s Soadre e 95 S22 s e e S 9.00
ZATX 109 o ar o ds onaas 1.15
ZZNT 2400 Y S Sy S 2.00
ZATICR 00 Moo e s e 1.15 Prices subject to alteration
ZEX30] %500 neah 1.14 without notice.
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Please add appropriate freight for transformers.

I--_--------------__--1
HOBIPAK, P.O. Box 224, Carlton South, Vic., 3053

Quantity

If goods are to be sent C.0.D. — Please sign

Freight on transformers

DESCRIPTION

. D
A & R TRANSFORMERS
SOANAR
GROUP
A & R Output Transformers
Power Impedance Dimensions
Type Watts Primary Secondary Kg Price
ES/3.5 3.2 5000 3.5 2 $3.60
ES/15 3.2 5000 15 .2 $3.60
E7/3.5 3.2 7000 3.5 2 $3.60
E7/15 3.2 7000 15 R 2 $3.60
A & R Rooster Transformers
Type Primary Secondary Secondary KG Price
VoIt VoIt Amps
1239/110 6.3 7.5,8.5,9.5 0.8 .23 $11.10
A & R Low Voltage Transformers 240 V. Primary
Type Secondary Kg. Price
2150 6.3 0r12.6V (4 or 2A) .65 $7.75
2155A  6.3,7.5,8.5,9.5,12.6,15 .43 $6.50
502 22 or 44V (2.5 or 1.25A) 1.26 11.00
5503 17, 11.5V (4A) 1.7 16.16
5504 15V (2A) .9 6.94
5508 6.3 0r12.6V (4 or 2A}) .85 8.30
5509 12.6 or 25,2V (5 or 2.5A) 1.7 13.40
5577 3.3V (100 VA iInt.) 1.8 11.91
5579 6.3V (1A) 52 6.60
6413 32V (2A) 1.8 17.33
6474 12.6CT (O.ISA& 2 6.50
6672 30, 27.5, 24, 20,
17,5, 15V (1A} .9 11.10
6978 15,12.6, 9.5
8,5. 7.9, 6.3V (2A) .9 12.50
7243 50, 40, 33, 25, 19V (2A) 2.0 18.36
9129 30V CT. (1A) .9 8.50
A & R Special Lines
PS82A Battery Eliminator 0.1A 14.85
PS164 Battery Eliminator 0.3A 18.36
PS293 Solid State Car Convertor
6, 7.5, 9V @ 300mA 5.10

..................................................................

...................................................... e e amaaasaans

Resistors ordered on back

Packing and postage

Enclosed Cheque
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Continued from page 6

developed from direct contact with
leading Japanese industrial companies,
universities, and private and govern-
ment research institutions. The
International Technical Information
Institute (1TI) supplements these
sources by continually monitoring
Japanese trade journals and business
press, and following up by investi-
gation where warranted.

The New from Japan clearinghouse
is divided into five categories of broad
technical interest; mechanical devices
and manufacturing processes; electronic,
electrical devices, and measurement
instrumentation; metallurgy and
materials; chemicals and chemical pro-
cesses; and environmental and pollution
control.

Every two weeks, each New from
Japan associate is sent information on
technical developments in each of the
categories he has chosen to receive.
The information includes a
description of the technology, its
applications, quantitative data about it,
and an assessment of its stage of
development. In addition, each report
includes the name and address of the
source company directly responsible
for the specific development, allowing
direct contact with the company or
individual concerned.

Details of the service can be obtained

from Mr. A. E. Byrne, Chairman &
Managing Director, Australian General
Electric Ltd., 86 Bay Street, Ultimo,
NSW 2007.

ELECTRONIC SHOCK FOR
SHOPLIFTERS

Shoplifters and others who steal from
stores may soon be in for a shock. A
new electronic security system which
has already proved remarkably success-
ful in protecting London’s West End
and shopping centres throughout
Britain is to be available in Australia
early next year.

Called Senelco, the system can best
be described as making every article
of merchandise its own watchdog.

The installation consists of electronic
scanners which create a protective
field at the exit to a store or depart-
ment. Linked to the scanner is a
discreet alarm unit. Small, sensitised
tags are attached to articles within
the store and are so designed that
they can only be removed by the
sales clerk at the time of purchase.
Anyone attempting to leave with
stolen goods will automatically be
detected because the tags will
activate the exit field and trigger the
alarm.

Senelco was first developed in the
United States and now protects
thousands of stores including some of
the best known like Bloomingdales,
May, Goldblatts, Carson Pirie Scott
and Bonwit-Teller. It was introduced in
Britain only two years ago and rapidly
established itself as the most effective
security device available.

There are now over 300 Senelco
installations in Britain and this number
is growing month-by month. Amongst
British users are Miss Selfridge, House of
Fraser, Owen Owen, Liberty’s, Fenwicks,
Laura Ashley, Wallis Shops, Peter
Robinson and many fashionable
boutiques and menswear stores. Senelco
is also being used to protect books —
there are several Senelco installations in
British libraries — as well as electrical
goods, records and cassettes, fine art,
jewellery and other high priced and
attractive merchandise.

Malcolm Barker, managing director of
Senelco Ltd is in Australia now (end of
November) to recruit staff for his new
Australian company — Senelco Pty Ltd
which will be based in Smithfield, New
South Wales. o

OLD McDONALD

The BBC in London have an
Engineering Information External
Inquiries Officer.

This character is rapidly gaining
world-wide fame by answering his
telephone with a short sharp
‘EIEIO".
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* e.g. To order

say 9 2<4M ohm resistors.

When ordering two or more varieties of resistors, please designate each type by different colour pens or add a sign for each type.

. - : T 3 -]
HOB I PA I( ] Quantity } Type ; j Rating Style No. Tolerance Tl :;Lche $ c !
RESISTOR ORDER FORM | .............. DL T e T e s s L S 1T VPR g
| | ‘ |
‘ ......................... ? ........................... | S B BN PSR
Have you put your S50 ST T S B!t N I G0 oty T ) FUO TN AN, t. ....................
name and address Y4
on order? Add to front of order form HAEE S e n gt IS
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“The complimeane ke best
about the new Monarch Series 8:
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- Hsno surpris
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B! 1 When people already think of one name as the best value for

i} money, they naturally expect every new model to maintain the ,{

A same high standards — or improve on them. So, Monarch’s |
brilliant new Series 8 amplifiers will come as no great surprise.

1 No surprise — even though we've created a  Monarch amplifiers remain “kings’ on a power-to-
o superb new amplifier, top-of-the-range Monarch performance-to-cost rating.

8000 to bring you continuous RMS power of 55 Try any of them. The prices are as undistorted
j watts per channel at 8 ohms, with distortion of as the sounds. All with the same beauty of design
i less than 0.1%: even though we've included tape  you expect of top performers. And all have the

*  dubbing and turnover controls; even though we've  Monarch two-year guarantee on parts and labour. )

! produced a frequency response of 10 Hz to 60,000  You know you're getting Monarch quality. With- '

Q¥ Hz; even though we’re presenting three other new  out paying more. !

g' Monarch® amplifiers — the 80, 88 and 800, which  Monarch 8000 - 110 watts RMS !
] feature dramatic improvements in power and ef-  Monarch 800 — 80 watts RMS
ficiency. It's no great surprise — because you Monarch 88 — 48 watts RMS
expect Monarch to be the best ... And it is, so all Monarch 80 — 24 watts RMS

) k; e, g

4 - @ MONARCH 2

AUSTRALIAN DISTRIBUTORS
W. C. WEDDERSPOON PTY LTD
e —s PEt SR === = ]

3 Ford Street,; Greenacre. 2190

Telephone: 642 3993 642 2595
Showroom demonstration by appointment

AVAILABLE FROM REPUTABLE DEALERS EVERYWHERE

-
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I [4 And the nightshall be filled withmusic, - U

| ' And the cares that infest the day, L
u Shall fold their tents like the Arabs, 0

' & Andassilently stealaway.:. 9 ©
3 . LONGFELLOWX,

X * Let Instrol fill your nights with care-free musical enjoyment. Look ard listen at your leisure, in the warnf homely
atmosphere of Instrol’s showrooms, where the best of the world’s leading brands of sound equipment is on® i
display = with systems (o suit every taste and every pocket. ¥
Enjoy a relaxing cup of coffee whilst you listen to the sound advice of-the Instrol HiFi experts. The coffee. and %

_ the advice are free and put you under no obligation. - 8,
§ Instrol have the reputation in Australia of being the HiFi pcoplc — and they bagk up their reputation with gn’ N
& unconditional two-year parts and labour warranty on all the equipment they sell. And you don’t have to wofry
& about cash — Instrokwill tailor terms to suit individual requirements.
{ s 1f you’re looking for the best in listening — lowk to Instrol.
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AUSTRALIA'S BIGGEST NAME IN SOUND
91a York Street, Sydney. Phone: 29 42,5& /s

1

375 Lonsdale Street, Melbourne. Phone: 6'7§58 31.
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