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You wouldn’t buy

the wrong pair
of shoes

for your feet.

So why buy the wrong tape deck for
your home?

It can happen. There are so many to
choose from. Each has its own way of
enticing you.

Yet the TEAC A-3300 stereo tape deck
stands out. It has everything a serious amateur
would want, plus many features that even the
professionals love.

It accepts the big 10% inch reels.

So when you give your next party, you’ll have
uninterrupted music for up to six hours. Instead
of having to change tapes all the time.

Your own recording technique will improve

also. Because the A-3300 has
TEAC’s unique

TEAC

The sound of perfection

Edi-Q, an electronic record pause control.

It eliminates the clicks and snaps that can occur
when you pause and then restart. The professionals
use it. Now you can also.

You’ll especially appreciate the front panel
bias switch for the proper selection of bias current
and recording equalization. It’s an important
feature; it gives you the most enjoyment from the
new low noise/high output tapes, as well as regular
tapes.
Attach TEAC’s A-180 to the deck.
It’s our Dolby * Noise Reduction Unit. You’ll
enjoy sound perfection because the Dolby
eliminates unwanted tape hiss and
other noise. Music never sounded
so good. We invite you to take the step
and bring this TEAC package of
sound into your home.

Notice how well it fits.

AN-180

AUSTRALIAN DISTRIBUTORS: Australian Musical Industries P/L., 155 Gladstone St
Sth. Mcibourne, Vic., 3205. Phone: 69 5888 — 619 Pacific H'way ., St. Leonards, N.S w.,
2065. Phone: 439 6966 — Arena Distributors, 273 Hay St., East Perth. Phone: 25 9993
Sth. Aust, Truscott Electronics Pry. Lid., Hindmarsh Square, Adelaide. Phone: 23 3024
OCEANIC DISTRIBUTORS: New Zealand: Direct Imports (N.Z.) Ltd., $90W Southampton
Sueet, Hastings. Phone: 89 184 — Fiji: D. Jecvan & Sons, 87 Cumming Street, (G.P.O. Box
148), Suva. Phone: 22710 — New Guinea: Paul Mow & Co., Box 449, Lac. Phone: 2953
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TURNTABLES
Dual 1214

Dual 1216

Dual 1218

Full range of Elac
J.V.C. SRP473
J.V.C. SRP87
Kenwood 2022A
Kenwood 3021
Sonab 85-S
Thorens TD 160
Thorens TD 125
Yamaha CS50P
Yamaha YP700

AMPLIFIERS
J.V.C. UN300
J.V.C. UN700
J.V.C. UN90O
Leak Delta 30
Leak Delta 70
Kenwood 2000A
Kenwood 2022A
Kenwood 4002A
Kenwood 4004
Kenwood 6004
Kemstar K10
Kemstar K20
Kemstar K30
Pioneer SA500A
Pioneer SA6200
Sansui AU101

PTY. LID

Sansui AU 505
Sansui AU555A
Sonab P4000
Yamaha CA500
Yamaha CA700
Yamaha CA800
Yamaha CA 1000

TUNER AMPLIFIERS
J.V.C. 5521

Sansui 210A

Yamaha CR500
Yamaha CR700

4-CHANNEL EQUIPMENT
J.V.C. 4VN550

Tuner/Amp MM 1000
. SEA V7E
. Demodulator

Kenwood K X700
National RS263
Sharp Dolby Deck
Yamaha TB700
J.V.C. Cartridge 1260
J.V.C. 4ch Cart 1202

AUSTRALIA’S FIRST MAIL ORDER HI-FI SHOP

SPEAKERS
Advent

Fisher

J.V.C. 5396
J.V.C. 5397
J.V.C. 5321
J.V.C.SK12
J.V.C. SK15
Kenwood 3090
Kenwood 4090
Kenwood 5090
Kenwood 777
Kenwood 7090
Pioneer CS30
Pioneer CS40
Sonab V1
Sonab OA4
Sonab OA5
Sonab OA6
Full Range of Sonics
F ull Range of
Wharfedale
Full Range of Yamaha

CARTRIDGES
Shure M44 m!
Shure M55E
Shure M75-6¢s
Shure M9led

4 Channel 20x

All the above equipment is new with manufacturers G'tees. All you have to do is send for our
Quote and then forward a cheque by return mail with details of your order. We will ship the
required equipment to you straight away. We Guarantee Discounts up to 50%

SELSOUND HHFI PTY. LTI,

619-621 PRINCESS HWAY, BLAKEHURST

NAME Phone: 546-7462 A/H 522-6747

ABDRESS vewasibssoasesdpvisersirs i4oayess PERSONAL CALLERS WELCOMED ALL
WEEK 9 to 6 ALSO OPEN THURSDAY
NIGHT AND ALL DAY SATURDAY.

ETI-1-74
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Electronic

evolution

A WELGOME —
AND A WARNING

FOR the electronics industry, 1973 had very special significance.

In that year, electronic technology proved conclusively that it
could at last supplant a very large number of electromechanical
functions, performing the tasks more accurately, more cheaply —
and more reliably.

In the space of twelve months, metal-oxide semi-conductors and
solid-state readouts enabled the price of calculators to be slashed
from hundreds of dollars to a current low of $29. This new
technology has driven their mechanical counterparts virtually off
the market. '

The same technology is beginning to make similar inroads into
the mechanical clock and watch industries.

We have seen sixteen-bit parallel processors, on a single printed
circuit board, replace large and complex electro-mechanical
control systems in applications from textile machinery to traffic
light controllers.

With our current energy crisis it is perhaps fortunate that this has
happened, for electronic equipment is, generally, more efficient
than its electromechanical counterparts. In fact, less energy is
required — not only to run them, but also to make them. Apart
from which, the manufacturing processes generally cause little
pollution.

Clearly this trend towards electronics will continue. Already
automobiles are in production with electronic seat-belt interlocks
of surprising complexity. Cameras are being built with
all-electronic control. Even the ubiquitous poker machine is going
solid-state.

For the alert, imaginative company, the new electronic
revolution is an exciting challenge — but it will leave in its wake
many organisations whose products have suddenly become
technically obsolete.

The social implications of this changeover to an electronic
technology could be considerable. Perhaps unemployment.
Already there is concern in Switzerland, where the traditional
timepiece industry is suddenly very seriously threatened.

Certainly it has happened before. The industrial revolution put
many people out of work. But the electronic revolution that is
now with us is on a much grander and wider scale.
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LTRALINEAR IS HER

THE MOST TALKED ABOUT SPEAKERS AT THE SYDNEY AND
MELBOURNE HI FI SHOWS. AT INCREDIBLE PRICES.

MODEL 200

DRIVERS 12" Air Suspension Woofer,

5’ Sealed Midrange.

2" Super Tweeter.
FREQUENCY RESPONSE 28Hz to 20,000 Hz
CROSSOVER FREQUENCIES 1500 Hz and 4000 Hz
MINIMUM POWER REQUIREMENT 10 watts RMS-
MAXIMUM POWER HANDLING 60 watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: REB, BLUE, BLACK, BROWN,

TIMBER WALNUT FINISH

SIZE: 24 3/8" Hx 14%" W x 12" D

PRICE $139 EACH
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MODEL 150

DRIVERS 12 Air Suspension Woofer.

24" Super Tweeter.
FREQUENCY RESPONSE 32 Hz to 20,000 Hz
CROSSOVER FREQUENCIES 2500 Hz
MINIMUM POWER REQUIREMENT 5 Watts RMS
MAXIMUM POWER HANDLING 40 Watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: ORANGE, CHARCOAL
TIMBER WALNUT FIN!SH
SIZE: 24 3/8"'Hx 14%"Wx 12" D

PRICE 5119 EACH

AVAILABLE FROM

SYDNEY: Autel Systems Pty. Ltd., 412-4377; Dyna Stero, 51-7071; S.G.Everets, 602-7859; Appollo TV,
560-9019 )

NEWCASTLE: Hi-Fi; Taree Photographics; CANBERRA: Pacific Stereo. MELBOURNE: Radio Parts; S.A.

Sound Spectrum; TAS: Belcanto Audio; W.A. Arener Distributors; BRISBANE: Tel Air. J
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LTRALINEAR IS HER

@ DESIGNED FOR THE FUTURE
o5 YEARS PARTS AND LABOUR WARRANTY
o AUTOMATIC CIRCUIT OVERLOAD BREAKER.

MODEL 100

DRIVERS 12" Twin Cone Woofer

2%"" Super Tweeter.
FREQUENCY RESPONSE 37 Hz to 20,000 Hz.
CROSSOVER FREQUENCIES 2500 Hz
MINIMUM POWER REQUIREMENT 5 Watts RMS
MAXIMUM POWER HANDLING 30 Watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: RED, BLUE, BLACK, BROWN.,
TIMBER WALNUT FINISH
SIZE243/8" Hx 14%" Wx 12" D

PRICE $94 EACH

LINEAR SOUND 82

* 1 year parts and labour warranty
* As reviewed in Aust. Hi-Fi Speaker Guide Vo! Il
DRIVERS 8'' Acoustic Suspension Woofer

1%'' Pressure Dome Tweeter
FREQUENCY RESPONSE 37 Hz 20,000 Hz
CROSSOVER FREQUENCIES 2300 Hz
MINIMUM POWER REQUIREMENT 3 Watts RMS
MAXIMUM POWER HANDLING 25 Watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: BROWN
TIMBER WALNUT FINISH
SIZE21%" " Hx 13" W x 8%" D

PRICE $69 EACH

SOLE AUSTRALIAN AGENTS

LINEAR SOUND PTY. LTD.

639 PACIFIC HIGHWAY CHATSWOOD Phone: 412-4352.

\
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LIGHT YEARS AHEAD

infroducing
the

amit 1

Threadbare though the word “"revolution”
has become, the ESS amt 1 loudspeaker
marks a revolution in high fidelity
reproduction through its incorporation of the
Heil Air Motion Transformer, developed and
perfected by Dr. Oskar Heil, of Heil
Scientific Laboratories, Inc., over the last
four and one half years. This exciting new
device gives the ESS amt 1 the first
authentically new approach to sound
generation in fifty years. As an achievement,
the ESS amt 1 leaps far forward in the
pursuit of acoustic perfection, and it is so
clearly superior to all other loudspeaker
systems that no previous experience in high
fidelity reproduction will have been
adequate preparation for this revelation in
sound delineation.

Because it uses an entirely new and
singular moving system, the Heil Air Motion
Transformer produces sound free from even
the most subtle forms of distortion.
distortion that robs music of its articulation
and clarity, thereby creating listener
fatigue, pain at high volumes,

or coloration in the human voice.

All forms of distortion are gone; not only the
clipping distortion of high level demands,
but the less immediately recognized
motional errors that rob brasses of their
"sheen,” strings of their "guttiness,” solo
instruments of a natural "ease” and turn an
orchestra of individual instruments into a
homogenized sonic blur. Every detail of the
recorded performance is revealed with a
degree of purity never before achieved and
completely beyond the ability of all other
sound generating devices

By utilizing the Heil Air Motion Transformer,
the ESS amt 1 breaks completely with sound
generating principles that stretch back,
unchanged, to the earliest acoustic
phonographs. From turn-of-the-century
“talking machines” through today's most
sophisticated component systems, the air
pressures you hear as sound have been
created by the direct push of a diaphragm
surface moving forward and backward to
get air motion. As the diaphragm surface
works directly against the air its movement
must be as great, and as rapid, as the
required air movement—and this holds true
for cones, electrostatic panels, piezoelectric
crystals, traveling wave transducers and
even ionized air devices that have an
ionized cloud moving "“forward and
backward" just like a paper cone.

The Heil Air Motion Transformer, used as the
mid and high frequency reproducer it the
ESS amt 1, departs dramatically from this
traditional concept of sound reproduction.
By squeezing air instead of pushing it, it
effectively creates fives times more air
movement than the direct push of an
equivalent flat surface and accelerates
transducer design light years ahead. The
Heil Air Motion Transformer has no "piston”
surface, no voice coil, no elastic suspension
devices, no significant mass, no "forward-
backward” motion, no resonances, and is SO
light and simple that it carries a lifetime
warranty. It surmounts all the motional and
elastic restrictions inherent in conventional
transducers and achieves a level of .
performance that finally approaches
theoretical perfection.

the loudspeaker
of the future — the ESS amt |

Utilizing the newly perfected Heil Air Motion
Transformer, developed by noted physicist,
Dr. Oskar Heil, and manufactured under
exclusive license by ESS, the amt 1 is the
most advanced loudspeaker system
available today.

The Heil Air Motion Transformer, around
which the ESS amt 1 was designed, is a
revolutionary new transducer that does not
generate sound waves by pushing air with a
piston "plunger.” As dramatically different
from vibrating cones and panels as the
rotary is from the reciprocating piston
engine, the Heil Aif Motion Transformer
takes advantage of previously unutilized
laws of physics to produce air movement
with a technique that approaches the ideal
massless generation of sound.

Instead of trying to displace air molecules
with the forward-backward motion of a flat
or cone surface, the Heil Air Motion
Transformer harnesses the power-purchase
of a pneumatic "lever” and by applying
small squeezing forces over a large surface
area produces air movements five times
greater than an equivalent "pushing” piston
surface. And whereas the energy applied to
a piston driver is used to push a cone that
pushes the air, the Heil Air Motion
Transformer squeezes air directly. As a
result of this greater, more direct and near
massless transfer of energy, the Heil Air
Motion Transformer approaches
instantaneous acceleration for flawless
transients, has no "cone breakup” to create
coloration, and shows distortion figures as
fine as modern electronics to recreate the
sharpest of images, the cleanest of attacks
and the highest harmonics with a clarity
and immediacy never before experienced.

To form a picture of the completely new
technique by which the Heil Air Motion
Transformer generates sound, imagine
trying to set a cherry pit, a low mass object
(air), into motion with a high mass object,
the flat of your hand (cone and voice coil).

] This is obviously a technique
of low effectiveness
because the great mass

s { of your arm and hand
e relative to the small

mass of the cherry pit prevents rapid
movement and results in a poor transfer of
kinetic energy from your arm to the cherry
pit. Resuit: the pit can never move faster
than your hand pushes it. Moreover, when
trying to accelerate your hand rapidly and
stop it suddenly, the great inertial force
created by the mass of your arm results in
sluggish starts and overhanging stops. All
the dynamic drama of music is removed.

And yet for all its shortcomings, this is the
way sound has been reproduced since the
acoustic phonograph. Now imagine placing
the cherry pit between your fingers and
squeezing. The result: high effectiveness in
the transfer of kinetic energy from your
finger to the cherry pit, great movement of
the cherry pit with a
small but powerfully
effective lever-like
movement of only the
tips of your fingers.

This analogy describes the ESS Heil Air
Motion Transformer’s principle. Sound is
squeezed into the air instead of pushed
toward it. A light small surface only .5 mil
thick and made of a recently perfected
plastic having enormously high internal
molecular damping is formed into muitiple
interfacing cavities. The volume of these
cavities alters in response to electro-
magnetic forces generated by a uniformiy
distributed conduction cortex and projects
sound outward with an almost perfect
transfer of kinetic energy. The entire moving
system is only two inches by five inches
and its mass is effectively equivalent to only
three-quarters of a linear inch of air across
its surface — by contrast a conventional
cone mechanism is effectively equivalent to
one to three feet of air. This permits the
moving system to react exactly with the
imput signal and results in an incredibly
accurate conversion to sound waves, a
conversion realized by the listener as vastly
superior definition, clarity and spatial
proportionality. Music is reproduced to
scale with a distinctiveness to each
individual timbre that marks the difference
between merely satisfactory reproduction
and sound as clear as light.

The ESS amt 1 combines the amazing Heil
Air Motion Transformer with a newly
developed ten inch woofer which has an
oversize, deep-drawn frame assembly and a
powerful magnet to permit exceptional
excursions at the highest possible
acceleration. The woofer is critically
designed for clean, impactful low frequency
response and exciting transient capabilities
that precisely complement the open
articulation of the Heil Air Motion
Transformer. The ESS amt 1 triumphs over

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1974



time and space by recreating in all its past,
distant grandeur, every nuance of the
original performance. Nothing we say, or
can say, will adequately prepare you for the
ESS amt 1's incredible new aural freedom
clean, clear and airy as light

the need for the ESS amt |

With the stunning improvements in
recordings and electronics, the lack of
significant improvement in loudspeaker
drivers has become more and more
apparent. Conventional cones and horn

speakers have been produced since the
turn-of-the-century, and electrostatics,
supposedly new, were produced and sold
in Germany in 1923. Listeners felt, and were
right in feeling, that there must be a better
way to generate sound than to push against
air with a conventional “"plunger” type
loudspeaker motor.

In the conventional paper cone "plunger”
speaker, the mass of the moving system is
So great that it constantiy struggles against
its own immense inertia. Just as when
starting to push a wheelbarrow full of mushy
cement or trying to stop it once it gets

rolling, the mass of these devices, at rest or
once set in motion, makes precise starting
or stopping impossible. As a result even the
most compliant of these piston "plunger”
speakers blur the sound to an extent now
becoming fully realized. More importantly,
because of their inability to recover rapidly
once set in motion, they clip the tops off
transients and thereby rob music of its
dynamic range and hence its searing
drama. Various attempts to overcome these
deficiencies have led to cones at the end of
"tubes,” cones in sealed boxes, or multiple
small cones. None of the "solutions” has
had any significant effect in overcoming the
inherent problem: too much mass and too
little efficiency in transferring kinetic energy
from the "plunger” to the air.

Electrostatic and ionic drivers have
removed the mass of the moving system as
a significant source of error, thus improving
transient response through a more rapid
recovery, but only at the price of releasing a
Pandora's box of other limitations. The
electrostatics are unreliable, have poor
dispersion, cannot be played at high
volumes, are costly, complex, inefficient and
place difficult demands on an amplifier. The
ionic tweeter has the added drawback of
being able to produce only the extreme
highs, while being inefficient and
temperamental; moreover, it has this
interesting feature: it consumes itself over a
period of time.

Like the piston engine, the piston cone has
endured because, until now, the alternatives
have been complex, expensive, and even
more inefficient and temperamental. Above
all, no alternative has achieved sufficient
sonic improvements to warrant the trouble
And yet the existence of these mechanisms
even with all their problems and limitations,
proves that the public wants greater fidelity
in reproduced sound. Fidelity surpassing
these devices and unhampered by
limitations is now availabie with the
revolutionary new ESS amt 1

-
amt ]

Stocks are now reaching the better sound
shops. Recommended retail price $628
per pair, For further information
contact:

ESS Inc., C/o 220 West St, Crows Nest.
Ph. 43-3228

Heil Air Motion Transformer is the
registered trademark for ESS loud-
speaker systems incorporating design
principles invented by Dr, Oskar Heil
and licensed exclusively to ESS, Inc,




COLOUR TV FOR VICTORIAN RACEGOERS

Patrons at Sandown Park (Victoria)
racecourse can now watch the races in
colour on closed-circuit television.

This follows the recent successful
introduction of colour closed-circuit
television at Caulfield (Victoria)
racecourse.

At Sandown Park colour will replace
the black and white system instalied
by AWA in 1965.

The Victoria Amateur Turf Club has
awarded a contract to AWA Re-
diffusion, Sydney, to provide the
service at both courses.

Video Tape Corporation, of Sydney,
is supplying the colour OB (outside
broadcast) van and crew to operate
the Marconi Mark VIt cameras and
AWA Rediffusion has installed the

et - ——

monitors and distribution system.

The service will provide tor colour
coverage of racing events at the two
V.A. TC racetracks for the next five
years covering between them 33
meetings a year.

Twenty colour monitors are located
at vantage points at both Sandown and
Caulfield to enable racegoers to view
the races and there is also a video-tape
recording of the event immediately
after the running of each race.

In addition, the signal will be of
quality suitable for transmission to
the broadcast television stations. For
major events it is expected the
Caulfield system could be linked with
Sydney to provide direct colour tele-
casts of Sydney races.

MICROWAVE WEEDING

Microwave ovens have long been used
for cooking and industrial heating. The
same principle — of electromagnetic
radiation — is now being used in an
attempt to kill agricultural pests (i.e.
insects, weeds, fungi) ‘in situ’.

The method is attractive, to the
agriculturist at least, in that no inor-
ganic materials are left in the soil,

Power requirements are quite con-
siderable, the energy source being a
pair of 30 kW klystron tubes powered
by a diesel generator, The whole equip-
ment package is mounted on a 16 ton
vehicle, the wheels of which are spaced
to travel along rows between plants.

Early experiments have shown that
plant yield is as much as 60 per cent
greater compared with hand weeding.

The technigue currently being re-
searched (by the Agricultural Research
Service of the Dept. of Agriculture,
Texas A & M University) consists of
exposing the soil to radiation at a
frequency of 2450 MHz — the same
frequency that is used in microwave

| ovens. If the radiation is absorbed by

living tissue, the molecules are set into

| vibration and vital functions are

disrupted,

CHEAP CO4 CHIP

A single discrete four-channel de-
coder IC will shortly be available from
the Signetics Corporation, The chip is
unique in that it will enable both stereo
and four-channel discs to be played on
the same turntable without the need
for level adjustment,

At its projected selling price of
US$1.54 {in large volume) the chip is
sufficiently cheap to enable it to be
used in low-priced equipment.

Existing systems could also be up-
graded to reproduce discrete four-
channel sound by installing the chip —
together with two additional channe)
amplifiers.

Whilst availability is currently not
known it is probable that sales of the
new |C will be limited to equipment
manufacturers only,

SOLAR BATTERY A COMMERCIAL
PROPOSITION

After eight years of research, a
British company has developed a solar
battery 125 mm square that provides
an output of 300 mA at 2 V in full
sunlight.

The firm, which has been working on
thin-film solar cells for space appli-
cations, is adapting its know-how to

10

other fields including remote marine
lights, buoys and other navigational
aids.

Among the various terrestial appli-
cations also envisaged for solar
batteries are portable flashing beacons,
portable power supplies, water pump-
ing and irrigation control, and tele-
vision and domestic lighting in
developing countries.

The company is interested in re-
ceiving enquiries about licence to
manufacture; it is still engaged in work
on further improving the unit,
Interested principals should write
directly to International Research and
Development Co, Ltd., Fossway,

Newcastle-upon-Tyne, Northumberland,
NE62YD, England.
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PORSCHE SHAKE-UP

R e T 37
e : :

Rapid dynamic analysis of an entire
racing sports car body has been
achieved by engineers at Hewlett-
Packard’s plant in Santa Clara (USA).

In operation, a hydraulic exciter
vibrates the car, and an H-P Model
5451A analyzer processes and stores
information about the vibrations set

————

up at selected points on the car’s body.

The firm’'s findings have been applied
to modify a Porsche 914: by adding a
roll cage that was positioned precisely
to eliminate troublesome vibrations in
the car’s frame. So successful is their
technique that H-P plans to offer auto-
motive dynamic analysis capabilities as
a commercial product.

SOLAR POWERED BATTERY
CHARGERS

Solar powered battery charging
equipment will soon be commercially
available.

Aimed at the rapidly expanding boat
and caravan market, the chargers are
to be built by Britain's Joseph Lucas
group under a licencing arrangement
from the Solar Power Corporation of
America.

First product to be marketed will be
a 12 volt, 0.6 amp unit measuring 450
mm x 355 mm.

The charger uses silicon cells
developed by the Exxon Corporation.
These cells have an efficiency of
approximately 10 per cent, thus,
under ideal conditions, the cells could
convert solar energy at a rate of about
100 watts a square metre. However, as
the cells are circular, this comes down
to about 60 watts a square metre.

Projected selling price is £200
sterling, but the company hopes to be
able to reduce this by a factor of ten
within five to ten years.

TRUCK THIEF TAGGER

Truck hijackers and thieves may soon
be foiled if a new ‘electronic tag’

system becomes commercially available.

The new system, developed in the
USA by Californian company Hoffman
Electronics, has just successfully com-
pleted field trials by the US Dept. of
Transportation.

Installed in the vehicle is a battery-
powered receiver, transmitter, and a

decoder whose function is to recognise

a unique digital signal.

If the vehicle is reported as stolen, a
police helicopter transmits a digital
signal ‘personally addressed’ to the
stolen vehicle.

The receiver and decoder in the
stolen vehicle responds to the unique
digital code and switches on the
associated transmitter.

The transmitter now generates a
signal indicating the vehicle’s position
and direction of travel.

It is also possible to arrange for
ground-based stations to maintain
selective calling procedures.

SOYUZ 11 — WHAT REALLY
HAPPENED

in June 1971, three Russian
cosmonauts were found to be dead
when their Soyuz spacecraft returned
to earth.

USSR space authorities stated that
the deaths were due to loss of cabin
pressure on re-entry into the earth’s
atmosphere.

Academician Boris Petrov — in a
Pravda article (July 4, 1971) hinted at
mechanical failure, but USSR space
authorities refused to give any further
details.

Full details of the accident have now
been revealed. Apparently the loss of
cabin pressure was caused by
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excessively violent firing of the 12
explosive bolts used to join the
re-entry capsule to the space vehicle.
This accidently loosened a safety valve
cap which in turn triggered an exhaust
valve. Cabin pressure was totally lost
in 45 seconds.

Subsequent ground tests showed that
27 seconds were required to close the
valve by hand, but this was a full 17
seconds longer than the crew could
have remained conscious.

The explanation of the accident was
provided at American insistence —
during the second round of talks for
the joint Soyuz-Apollo space mission
held in Moscow on Oct 1 to Oct 17
1973.

PHOTOCOPYING LEGAL
RULES US COURT

Photocopies can be made of research
articles in scientific journals without
infringing copyright and without pay-
ing royalties to publishers, the US
Court of Claims in Washington, D.C.,
has ruled. The four to three decision
came in a ‘‘groundbreaking’’ case in-
volving the National Institutes of
Health, National Library of Medicine,
and Williams & Wilkins Co., publisher
of medical journals. The American
Chemical Society, in a friend-of-the-
court brief, has supported the
publisher’s position to restrict photo-
copying. The case will likely be
appealed to the Supreme Court.

MOTOROLA TO MAKE WATCH
DISPLAYS

Motorola’s Timepiece division in
Phoenix will start to manufacture
liquid crystal watch displays early in
1974.

Until recently the division had been
manufacturing C/MOS, quartz crystals
and other watch components, however
the new development will now enable
them to offer a complete watch
module with digital display.

MINIATURE PROGRAMMABLE
CALCULATOR

Hewlett-Packard are reliably believed
to be developing a handheld calculator
incorporating a programmable key-
board and 16 registers for memory.

Price is expected to be less than
US$700 and deliveries are believed to
be planned for May/June 1974.

Latest report, just as we go to press,
is that the unit may now be available
as early as February.
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GERMANY TO USE MAG-LEV TRAINS?
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A proposed rapid-transit system com-
bining near 500 km/h magnetically
levitated trains and an elevated high-
way or slower speed railway is being
considered for Germany's 965 km
Munich to Hanover route.

The concept, devised by MAN

(Munich) has side-suspended mag-lev
vehicles located by upper and lower
rails. Levitation and guidance magnets,
together with the single-sided induction
motor required for propulsion, are
grouped around the upper rail.

UK AUDIO INPORTS SURGE
Despite Britain’s growing economic
problems, spending on hi-fi equipment

continues to rise.

A recent report from Finnresearch
states that sales of audio equipment in
Britain in 1973 (excluding aerials,
decks, and loudspeakers) was £35
million. This is expected to grow to
£70 million in 1978.

Imports accounted for over 70 per
cent of sales of the more sophisticated
equipment, however sales of the
cheaper types of ‘unit audio’ systems
are virtually dominated by British
manufacturers.

Finnresearch believe that Britain's
current fuel crisis will lead to an
increase in audio sales — as
expenditure is diverted away from
spending on cars.

The report is obtainable from Ovum,
22 Group Inn Road, London, WC2. It
costs £27 sterling.

HIGH FLUX SOLAR CELL

At the present time, the high cost of
photovoltaic solar cells prohibits their
use in the large scale generation of
electricity from sunlight. However, R.
Davis and J. R. Knight of the Plessey
Company’s Allen Clark Research

Centre have now shown that suitably
designed gallium arsenide/gallium
aluminium arsenide heterostructure
junction semiconductor solar cells can
be operated at light intensities of 2000
times full sunlight, to produce specific
outputs between 20 and 40 W per
square centimetre, whereas with silicon
cells the maximum usable sunlight
concentration is about 10 times.

This high concentration is possible
because the{Ga.A1) AS material is
relatively transparent to sunlight so
that the surface layer over the junction
can be much thicker than is the case
with silicon, giving a lower electrical
resistance and allowing much higher
power to be generated.

Cheap concentrators such as curved
mirrors or Fresnel lenses can thus be
used to focus the sun's rays onto small
solar cells, thereby greatly reducing
the unit cost of the electricity pro-
duced. The optimum working voltage
and efficiency of gallium arsenide
solar cells increases with light intensity,
and at 2000 times full sunlight an
efficiency of 24 per cent is forecast.
Efficiencies approaching this value
have already been achieved with non-
bloomed and non-optimised cells of
this type.
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STOP PRESS
PROF.BOSE -SYDNEY LECTURE

Technical development of Bose
speakers will be discussed at a
lecture 8.00 pm Friday 18 January
(Science House, Gloucester St,
Sydney 2000), under auspices of
IREE Audio Group.

All interested engineers are invited
to attend,

Organisers apologise for such
short notice.

INFRARED BEAM LINKS
COMPUTERS

The US Naval Weapons Laboratory
in Dahlgren, Virginia has solved the
problem of transmitting computer
data across an intervening airstrip, by
using an infrared data transmission
system to send data directly over the
airstrip which lies between two
computer installations.

The airstrip barrier was one part of a
data transmission problem that also
included a requirement for a data link
capable of moving 40.8 kilobits per
second for effective high-speed,
computer-to-computer
communication.

Both problems were solved by
roof-top installations o f two Optran
optical data-transmission links. These
Optrans are now speeding a stream of
data between a Control Data Corp.
6700 super-scale computer system and
a CDC 1700 system, both housed in
buildings flanking the airstrip.

FREE VALVE TESTING SERVICE

The first Mercury valve tester from
the USA has recently been installed at
the Dick Smith Electronics Centre in
Gore Hill. Customers may use the

tester completely free of charge.

The tester can be used to test for
emission, shorts and gas of over 1700
tube types including Nuvistors, 10 pin
types and even car radio vibrators.

Easy to follow flip charts give the
settings for the two controls needed
to check any valve. A large panel
meter gives an indication of the state
of the valve on a pass/fail scale,

Replacement valves are also available
for most types commonly used in
Australia. Customers may purchase
them at trade prices, thereby making
considerable savings.

The free valve testing service will
prove particularly useful with
purchasers of the Telefix calculator.
The Telefix, priced at $2.00, enables
TV owners to trace a large number of
faults to an individual valve. The
customer then simply has to check
the valve on the Mercury tester 10
confirm his diagnosis.

Personal shoppers can take aGvanizue
of this free service at tie Dick Smith
Electronics Centre, 160-162 Pacific
Highway, Gore Hill 2065.

TEN-YEAR BATTERIES

A chemically-powered battery lasting
as long as a nuclear cell (approximately
10 years) has recently been developed
by General Electric in the USA,

Intended primarily for heart pace
makers the new 3.6 volt unit consists
of a bromine cathode, a sodium anode,
and an aluminium ceramic electrolyte,

General Electric say that, because the
electrolyte is a solid, reactive materials
are kept apart. This, the company says,
eliminates self-discharge and internal
shorting.

The new chemically-powered battery
should substantially reduce the cost of
long-life pacemakers — from their
present $2400-$3500 to less than
$360.

US RAOIO SHACK DEALERS SUE
TANDY CORPORATION

America’s Tandy Corporation have
had anti-trust suits filed against them
by six Radio Shack franchise holders.

The Corporation is charged with
price fixing and restricting the ability
of franchise holders to sell their
businesses at fair value.

Amount of damages sought has not
been revealed, however a reliable
source estimates it to exceed USS50
million.

The suit has been brought on behalf
of all past and present Radio Shack
dealers — including joint venturers, of
which there are said to be about 500.

Dealers in the class action including
Hew Corp., Keene, N.H.; Chip Corp.,
Claremont, N.H.; William H. Holt
Assoc., Dover, N.H. (with stores in
Portsmouth, N.H,, Biddeford, Me. and
Chelmsford, Mass.); CSB Enterprises,
Inc., Moorestown, N.J.; Neimar, Inc.,

As-ze

.

.-
The latest components from
PIONEER

8’ woofer, 2" tweeter
plus crossover

(Hurry, only a limited supply).

76902
all parts supplied.
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Salem, N.H., and Miilen, !nc., North
Andover, Mass.

The suit charges that Tandy fixed
prices in violation of antitrust laws by
listing the prices of Radio Shack
merchandise in advertisements and in
promotional pieces mailed to
customers; by setting the retail prices
of merchandise in joint venture stores
and by fixing identical retatl selling
prices for competing company-owned
stores, joint venture stores and
franchised stores.

Radio Shack dealers are alleged to
have been “precluded from setting
their own retail selling prices in a free
and open competitive market,”” the
suit charges.

On its second count, the suit asserts
that ""Each franchisee owns a
substantial capital asset including his
goodwill in his business,’” and charges
the dealers ““have been unable to sell,
transfer or alienate their businesses
because of the severe unattractiveness
of a franchised business that can be
terminated by the franchisor at any
time on 30 days’ notice, with or
without cause,”” and ‘‘cannot obtain a
fair and reasonable price for the
capital sale of their businesses . . . '

In its answer and counterclaim,
Tandy admitted that it owns the
merchandise in its joint venture stores
and determines selling prices for that
merchandise, but it otherwise denied
charges of price fixing and denied that
any alleged “combination and
conspiracy’’ exists or has ever existed.

.

Tany admitted that some Radio
Shack dealers have become owners of
""various amounts of valuable
inventory, leasehold improvements
and fixtures,’’ but denied allegations
that “‘goodwill in his business™ can be
included among a dealer’s “substantial
capital assets,’”

Tandy denied all allegations
concerning dealers’ difficulties in
selling or receiving fair prices for their
businesses.

In its defense, Tandy said ‘’Plaintiffs
may not recover against the defendant
on either count because, if defendant
has violated the Sherman Act as
alleged, plaintiffs are equally at fault
in that they willingly participated in,
assented to, and encouraged defendant
to engage in the very acts and practices
they are now attacking.

The Tandy counterclaim charged the
Radio Shack dealers bringing suit with
““engaging in an unlawfu! combination
and conspiracy . . . in an effort to
unreasonably restrain interstate trade
and commerce . . .” and requested a
preliminary injunction.

Tandy subsequently moved to strike
class allégations from the suit so that it
could proceed as an individual action.

H-P CALCULATORS IN US CHAIN
STORES

Hewlett-Packard’s somewhat un-
expected move into chain-store sales
of its products seems to be paying off.

Over US$50 000 worth of H-P cal-
culators were sold by 12 northern
Californian branches of Macy’s in one
week alone last month,

Approximately 60 H-P35s and 45s
were sold together with one each of
desk-top printing models H-P46 and
H-P81.

A Hewlett-Packard spokesman from
the company’'s Advanced Products
division said that Macy's are "‘receiving
15 to 20 per cent discount’’ 2n these
units. This is much the same discount
that Hewlett-Packard has been giving
to their retail outlets in university
bookstores.

NEW STANDARD FOR
TRANSDUCERS FOR ELECTRICAL
MEASUREMENTS

A new Australian standard for
transducers for electrical
measurements has been published by
the Standards Association. It is issued
as Austratian Standard 1384 and
applies to transducers which convert
an electrical quantity such as voltage,
power, frequency and impedance into
arelated electrical output. A main
feature of the standard is the
classification of transducers in terms
of their permissible error.

It covers reference standards and
definitions, classification, the
influence of factors which may effect
accuracy, mechanical and electrical
requirements, marking and tests.

Appendices cover notes on test
categories and test acceptance, and
symbols for marking transducers.

Copies of AS 1384 may be obtained
from the various offices of the
Standards Association for $2.40 each.
(Postage and handling extra).

We opologise for the late
gublicaﬁon of this issue which has
een caused by scheduling prob-
lems. Next month's issue is
currently scheduled for February
13 and subsequent issues at four
week intervals after that.
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Once described as ‘the ideal solution to yet unfound
problems’, the laser now finds innumerable
applications throughout science, industry and
commerce. Here, Dr. Sydenham discusses its use

in measurement. A second article, will deal with
power, communications and a whole host of other

uses.

WAY back in 1637, Descartes laid the
foundations of optical behaviour,
leading up to the laws of diffraction.
The concept of light as a wave of
radiation was born. Newton, around
1670, suggested that light was
corpuscular in nature, thus providing a
second concept of light that also
works in many cases. (Today we use

either as is appropriate). It was
another 130 vyears before the
properties of interference were

realised. This was the work of Young.
In close succession various other laws
of light were explained in terms of
what we call classical optics.

But it was not until the 1920s, that
the structure of the atom was
understood, showing us that electrons
can only exist in discrete states of
energy level. This modern thought
enabled the laser concept to be
envisaged on paper. More years passed
before a practical device was built, a
microwave laser having been
demonstrated first.

In 1960 Maimans prototype laser
produced the first laser light.

The laser source was termed at the
time the ideal solution to vyet
unfound problems’. There can be no
doubt now that the problems have
been found and that one type of laser
or another provides a closely ideal
solution to large and varied fields of
need.

It took a year or two after 1960
before widespread application of lasers
commenced. This was mainly due to
their initially high cost. What now
costs a hundred or so dollars (last
month’s ETI laser project, for
example) then commanded several
thousand dollars and many months’
wait.

Today most of the mystery has gone
out of laser manufacture. Technicians
can assemble them, tune them and
service them after a few hours’ tuition.
The reliability has steadily risen from
days or months of operation to a point
where manufacturers of CW lasers now

offer 18 months’ guarantee (and
usually live up to it withouta
murmur). The robustness has been

vastly improved. They are flown in
vibrating aircraft, used in mines, in
steel plants, in harbours: it is hard to
find a place they haven’t been used.
Expenditures on laser research and
applications each year run to 80c a
head in the USA, 18c in Britain and
1.2c in Australia. Military expenditure

Fig.1. The World's first
laser light-house. The 2 m
high unit sits atop the
Captain Cook Memorial
on the East Coast of
Australia.

is vast, especially in the search for the
death-ray weapon.

PROPERTIES OF LASER
RAOIATION

Useful application of any phenomena
is based on a working knowledge of
the properties of the effect. The laser
offers more than one unique
characteristic over other radiation
sources operating in the visible and
infrared region.

Firstly, its radiation is extremely

chromatic, that is, it occurs as a
specific very narrow band-width of
frequencies — it is, therefore, a useful
spectrally-pure source. This property
enables laser radiation to be detected
in the presence of considerable levels
of background optical noise with little
more than a good optical filter.
Secondly, the beam is coherent. This
means that the majority of energy
wave trains emitted are in phase, giving
the radiation the ability to be used in
interference modes of application. As
yet technology has not delivered a

Recent physical experiments at Bell
Laboratories have confirmed several
predictions of the behavior of an optical
maser. The theory of this device is
discussed in the accompanying article.

In the experiments, Laboratories
scientists used a synthetic ruby rod, %
inch long and 1/5 inch in diameter. The
ends of this rod were polished until
extremely flat and parallel, and were
covered with a reflecting, yet slightly
transparent, layer of silver. This rod was
held in the centre of a spiral photoflash
lamp and illuminated with an intense
flash of ordinary white light.

The investigators found that when the
power applied to the flash lamps
exceeded a certain value, a nearly
parallel beam of light was emitted
through the silvered ends. This light was
red, like the ordinary fluorescent light
from ruby, but differed from it in several
important ways.

First, it was sixty times closer to being
““monochromatic’’ (of a single
frequency) than the ordinary ruby light.
Second, the light is “coherent’” as was
demonstrated by arranging two fine,
parallel slits in a thick silver coating on
one end of a ruby rod. The pattern of
emerging light showed the light from one
slit to be interfering with the light from
the other, indicating that the emitted
light was in phase across the end of the
rod. Third, almost all of this

monochromatic light was emitted within
e e I E

Recent Optical MaserJExpofi ments

a cone angle of only one-tenth degree.
Within this cone, the intensity of the
light was far higher than could be
obtained by the ordinary fluorescent
process.

As a communications experiment, a
ruby optical maser was set up at the
Holmdel, N.J., location of the
Laboratories and aimed at the Murray
Hill Laboratories, 25 miles away. Red
flashes, clearly visible to the naked eye,
registered on photo multiplier tubes. The
circle illuminated by the beam at Murray
Hill was only about 200 feet in diameter.

Another experiment involved
transmitting pulses of light along a
quarter mile of two-inch diameter
circular waveguide, where the dust and
fog of the atmosphere could not
attenuate the beam. Photomultiplier
tubes at one end of the waveguide
recorded clear pulses of high-intensity
light.

With further developments, a beam
from an optical maser might be used for
a variety of scientific applications,
including communications. At present,
messages can be sent only in a code
based on repeated flashes. However,
since the coherent light is emitted in
short bursts rather than as a smooth
pulse, it may eventually be possible to
modulate the signal, permitting many
telephone conversations or television
signals to be transmitted simultaneously
over such a link.

e

““This short article released details of the first experiments testing the application of lasers ~
from Bell Laboratories Record — November 1960."
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LASERS AT WORK

detector that can
frequencies of 10'* Hz, so
interference must be carried out
optically rather than electronically (as
is done at lower frequencies). An
infrared frequency detector was
recently demonstrated at MIT so it
should not be long before we have
visible wavelength devices.

The third unique feature is that the
laser beam emerges, not as a point
source radiating in all directions, but
as an already collimated ray diverging
typically by only a part in a thousand
(one milliradian). There is an
exception to this generalisation, for
the solid-state junction lasers do not
possess this feature. Without
modification the beam can act as a
weightless line in space enabling a
whole host of alignment measurements
to be made. There is, however, much
more to this feature than that, for it
means that the radiation is already
gathered into a narrow aperture and is,
therefore, of high intensity. It also
means that it can be further focussed
in an efficient manner by collecting all
of the radiation with a collimator
(normally termed the telescope in laser
technology). This can either provide
tighter beam control or fine spots of
extreme power density. As Brian
Chapman outlined previously
(“’Lasers’’ ETI June 1973) powerful
lasers can be focussed to provide
temperatures of the order of millions
of degrees.

There is no universal laser. They are
offered with varying power outputs
(milliwatts to megawatts), as pulse or
continuous wave (CW) devices and can
be at one of a number of discrete
wavelengths ranging from infrared to
near ultraviolet. Also now available is a
tuneable laser system in which the
output colour can be smoothly swept
across the spectrum at the turn of a
knob. There is even talk of an x-ray
laser. It seems any substance can be
made to lase — jelly has!

One type of laser that does not quite
fit the above description of
characteristics is the Ga-As junction
laser. It produces spectrally-pure
radiation but lacks both the
collimation and long-term coherence
features. Its virtue is that it is easy to
modulate and, being pure in
wavelength, is easy to detect in
ambient light conditions.

Overall, the efficiency of lasers is
poor. For instance, a 5 mW output CW
He-Ne laser has an input of 40 W. This
is still, however, by a long way, the
most efficient method of producing
radiation with the above properties.
The characteristics of the smallest laser
render it visible hundreds of metres

respond to
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are
measurement, as found in surveying, in
the workshop, in the laboratory, at sea
and in the air.
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away in daylight. The laser lighthouse
(shown in Fig. 1) for instance, has a
power input of 250 volt-amperes and
can be seen twice as far as existing
formulae for lighthouses predicted — a
new code has been formulated to
cover them.

Applications divide broadly. There
those <concerned with

The main uses for the newly
discovered lasers were at first in
communications (see Bell Lab’s

Record account), but since then very
many other applications have been

found.
These include the cutting of
materials ranging from ceramics,

exotic and ordinary metals, wood,
cloth and paper.

In the communications field, the

bandwidth offered by coherent laser
light is way beyond the requirements
of most situations. This fact, and the
cost of
transmission designed so far, does not
make
compared with waveguide alternatives.

terminal equipment and

it an attractive proposition

EXPANDING TELESCOPE .
B analie d
8EAM
o
Fig.2. Disgrammatic arrangement of laser used in conjunction v ‘
with four segment photocell for precision alignment in the
workshop.

4 - QUADRANT PHOTO CELL

After these applications we are left
with a whole host of other uses like
those in art, teaching and computing.

THE LASER AND SURVEY WORK

The narrowness of the beam and its
good penetration of the atmosphere
immediately suggests the use of the
CW laser to provide a reference line in
space. By 1966 several firms were
offering tooling lasers for use in
precision workshop metrology. These
used the normal CW He-Ne source
encapsulated inside a precision-ground
cylindrical tube, providing a beam that
emerged from the centre of the tube.
They were designed to provide a
centre line through a system — such as
a row of main-bearings in a large
engine.

The centre of the beam, (see Fig.2),
is detected using a four-segment
photo-detector. in this, each pair of
opposite cells are differentially
connected and drive a meter. Thus the
operator is provided with x and y
deviation display, reading to fractions
of millimetres. Devices such as these
have been extensively adopted in

Fig.3. The Spectra Physics Dialgrade system has many accessories — here it is set up for

alignment of pipes in the bottom of a manhole.
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Ceilings
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Raised floors Partitions
Fig.4. The scanning laser beam sweeps around providing a datum plane,
industry — their cost certainly exceeds broaden the beam near the source, as under all conditions. Each unit is

that of a stretched wire but they are
more precise and easier to use than
their closer cost equivalent — the
tooling telescope.

The major advance with these units
over the last eight or so years has been
the recognition that the normal laser
cavity design is generally inadequate
for alignment use. Quality systems
now have special mirrors provided at
the cavity ends, and a narrower bore,
to ensure that the beam emerges
always from the same place and
maintains the same pointing angle in
space.

Somewhat slower to gain acceptance,
but now probably the biggest use of
the laser in metrology, is the similar
application to constructional and
surveying alignment in the field, in
tunnels and across harbours.

Basically, there is little difference
between these systems and the tooling
laser, the major addition needed being
a telescope (collimator) to improve the
collimation. This reduces the beam
width at long ranges, giving improved
precision in alignment. (The Laser
Electronics range of survey lasers has a
beam spread of 250 mm per
kilometre.) It is also necessary to

the power density could be hazardous
to the eyes — it is hard to ensure
safety with unenclosed beams that
stretch over distances of kilometres.

Survey alignment lasers need not be
bore sighted to the same precision as a
tooling laser. The mounting
requirements also differ; usually they
are fixed in the position of the
telescope in a theodolite style frame.
Most have self-contained supplies for
use where mains power does not exist.
Naturally, special alignment
applications often call for a different
type of mount. For instance, stands
are available that point the laser
vertically — for aligning lift shaft
tracks and similar tall structures.

The first survey lasers were
laboratory units mounted on
theodolite frames. In the last two or
three vyears there has been rapid
development toward special-purpose,
highly rugged, integrated systems that
can confidently be used under the
hardest of constructional situations.

The Dialgrade unit, marketed by
Spectra-Physics and illustrated in Fig.
3, looks little like the normal run of
CW laser package. !t is a system
developed mainly for pipelaying
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immersed in water to test for leaks;
frozen in the inside of a block of ice
and shock tested to 40 G. European
companies, such as Wild and Siemens,
also produce units for establishing
grade — they have that continental
appearance of being obviously
workable in hard environments.
Applications abound for these units.
Manual layout of pipes, foundations
and trenches, and automatic
applications such as tunnel boring
‘mole’ control and unmanned coal-face
digging machines come to mind.
Another problem of construction
surveying is the definition of a plane.
Fewer companies have developed
equipment for this — however both
Spectra Physics and Laser Electronics
market devices. In these, the CW laser
beam is reflected from a rotating
mirror providing a line that sweeps
around in the horizontal (or, if need
be, in the vertical) direction. Rotolite
is Spectra Physics product name for
their integrated system — it has been
invaluable in the setting of raised
floors, suspended ceilings and
partitions — see Fig. 4. A special
readout unit is also available to go
with it — it provides an amplified
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Fig.5. Block schematic of WREMAPS 11 laser terrain profiler. All of the equipment

shown is flown in the aircraft.

meter movement of beam
displacement. With this unit, levelling
operations become a one-man task.
The user sets up the central scanner
unit placing the defined plane where it
is needed. He then moves out, as far as
160 m, with a measuring staff (that
supports the detector) checking levels
as the beam sweeps past repetitively.

In the marine field, alignment needs
are met by the Channel Light of Laser
Electronics. This is a dual output,
parallel-beam unit, in which each beam
is switched for 0.5s on and 1.6s off
on one side, and 1.5 on and 0.5 s off
on the other. The beams overlap in the
centre appearing steady when the
observer is in the centre looking
toward the source, whilst on either
side they flash at 1.5s or 05s
intervals indicating which way the ship
has deviated. This guidance system can
be used to guide ships and dredges
along a straight line of lengths to
20 km.

Surveyors use lasers in various ways
to measure range. A modulated beam
of laser light (it may be pulsed carrier
or continuous radiation) is transmitted
out to a suitable target where it is
reflected back to the sending terminal.
Knowing the velocity of light (which
we do to about 1 part in 10° in
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ambient air) the transit time taken for
the beam to go out and return enables
the distance to be determined.
(EM radiation travels about 300 mm in
a nano-second). The main design task
is to ‘mark’ the beam in some way in
order ‘that a sent pulse can be detected
on return in order to time the flight.
This can be achieved in one of two
ways — firstly, by sending a single
pulse and waiting for the return; or
secondly, by transmitting a continuous
modulated beam and then comparing
the phase difference between the
outgoing and returning signals. In the
latter it is usually necessary to operate
on a second frequency in order to

define distance more uniquely.

These electro-magnetic  distance
measuring devices (EMD for short), do
not rely on laser light for their
operation — they were in existence
many vyears before lasers.
Incorporating a laser source has,
however, increased the available
daylight range and raised the ranging
precision by a factor of two. Units,
such as the laser Geodimeter, measure
ranges of many kilometres this way,
competing with the best microwave
equivalent.

Problems of timing the rapidly
travelling EM radiation limits the
resolution of these units to a few
centimetres, restricting their usefulness
to long-range work. It is a pulsed laser
system like this that is being used to
measure the distance to the Moon to
extreme precision. (The atmosphere
error effects that normally limit EDM
measurements to parts in 10% are not
present for the majority of the flight
path. Furthermore, longer distance
relaxes the timing requirements).

Around 1969 the surveying
instrument manufacturers of Europe
each released (within months of each
other) less expensive ranging units that
made use of a Ga-As diode laser as the
source. The diode current is varied
directly to modulate the beam. These
rangers were designed for shorter
distances with the same centimetre
precision (lower relative accuracy),
and usually provide distance on a
digital readout display.

Map making is a slow and somewhat
tedious task, for millions of
topographical data points must be
measured to make a simple map. One
recent device now helping to speed up
the process is the laser-powered
WREAAP terrain profiler. (Two
models exist — Mkl and Mkl!). These
are used by the Australian Division of
National Mapping and the Army. The
latest design (see Fig. 5) uses a
solid-state pulsed laser (Q-switched
neodymium-doped YAG) to produce
infra-red radiation. This is frequency
doubled to produce pulses of green

radiation. These pulses are
Fig. 6. Schematic of interferometer layout and displacement
sensing scheme used in the Hewlett Packard interferometer.
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transmitted, at 25 per second, through
the belly of the aircraft to the ground
below. They leave at 90 mm diameter,
expanding to about three times this,
2000 m below. Reflected energy is
detected back at the plane, and by
using a fast timing counter it is
possible to determine height to about
a half-metre. Corrections are needed
for aircraft roll, and for the changes in
height of the aircraft as it flies. The
profilers have been in active use for
several seasons producing mapping
data at a huge rate: in the 1971
season, 54 000 km were measured.

When the profilers were used over
open sea or lakes, misleading answers
were sometimes obtained. Careful
analysis of the data revealed that the
pulses were often penetrating the
water giving, in fact, a profile of the
bottom under the water. This led to
the start of another programme (now
in progress) to develop a mapping
system for wundersea work. The
attenuation of even muddy water is
not extreme — about 3 dB per metre —
so a return signal can confidently be
expected. Combined with a sideways
scanner, the flown profiler can become

Fig.7. Calibrating
machine-tool move-
ments with the Rank
Precision Industries
laser interferometer.

a three-dimensional mapping tool for
above and below water surveying.

Another large-scale measurement to
which the laser has been put is the
detection of the minute earth-strains
that are induced in rock by the
changing attraction of Moon and Sun,
by earthquakes and by tectonic
movements. Here the problem is not
one of measurmg absolute length to
parts in 10° but one of detecting
changes in length to parts in 101° (an
atom diameter in a 10 m distance).

One form of earth-strain meter uses a
laser to power a long-path Michelson
type of interferometer that is enclosed
in evacuated pipes. As the far-end
reflector moves relative to the near
end, the fringes translate: these are
monitored and the movements
recorded for periods of months to
years. The lengths of the nine or so
interferometers built in Britain, USA,’
Italy, Japan and Australia range from
20 m to 1000 m. In this application it
is necessary to stabilise the wavelenglth
of the laser output to parts in 1010
using a special technique that is
explained later.

WORKSHOP METROLOGY

We have already mentioned the use
of the laser as an alignment tool. it can
also be used in the workshop to
measure absolute lengths to great
precision, (the best, in fact), by
implementing the interferometer
principle. Within two vyears of the
realisation of the laser, several
commercial enterprises had workshops
interferometers on the market. By
1965 they were well accepted, but due
to their extremely high price,
($40,000 then) few places could
afford to have them. Today the price
has been halved and the facility
afforded by the basic equipment has

been greatly expanded to include
angle, alignment, velocity, flatness,
pitch and yaw measurements.

The Hewlett-Packard model

incorporates frequency stabilisation of
the laser and detects frequency
difference, avoiding the use of fringe
counting, A block-diagram is given in
Fig. 6 where it can be seen to be based
upon a Michelson interferometer using
corner-cube reflectors instead of plane
mirrors. Corner cubes have the very
useful property that they return a
beam parallel to the incoming one
regardless of small rotations of the
cube — it is considerably easier to align
an interferometer using these.

Being incremental by nature, a lengtn
can only be measured with an
interferometer by translating the free
corner cube over the total distance to
be measured. |f the beam is lost at any
time whilst moving along the path the
value will be incorrect. This means
that the laser interferometer can only
be used where a guideway straight to
about 2 mmexists. Range capability

varies from micrometres to
decametres, the laser providing the
coherence length needed for the

greatly different path lengths between
the references and the measuring arms.
Figure 7 shows a machine-tool being
checked with a commercial laser.
Interferometers have also been
permanently incorporated into high
accuracy inspection machines, into
numerically-controlled machine tools

L 3 Fig.8. Block diagram of the i : A A
PRINTED g. £Y and into scale calibrating machines
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The need to guide the corner cube is,
however, a very real disadvantage. The
use of hand-held corner-cubes as large
as 150 mm across has been proposed
for measurement in cases where no
guides exist but does not seem to have
been develo ped very far.

A less well-known application of the
property of laser light is in the gauging
of fine wire and filament diameters.
This is achieved by simply placing the
wire in the beam — diffraction effects
around the wire cause the beam to
break up, producing a line of dots on a
screen placed beyond the wire. The
various distances — screen to wire,
spot separation and laser wavelength —
enable the wire diameter to be
calculated. This method has been used
for continuous sizing control by
placing a position-sensitive
photo-detector to view one of the
diffraction spots formed. As the wire
diameter varies, the spot moves,
providing a correcting signal. It is
interesting to note that the accuracy
of diameter measurement increases as
the wire-size decreases with this
method.

Larger diameters can be measured by
scanning the laser beam across the
round stock, see Fig. 8, monitoring the
angle during which it is vignetted on
the other side. This is used in steel
mills for gauging the size of red-hot
bars as they are rolled.

HOLOGRAPHY

Several years before the first laser
had been made, a revolutionary new
concept for recording shape on a
photographic plate had been proposed.
It could not be demonstrated until the
laser was developed, so its practical use
had to wait. It is known as holography
because it provides a kind of
photograph in which three

dimensional ‘hollow’ pictures are
made. The basic technique of
PLANE MIRROR
—

POLARIZATION

LASER SPLITTER AND TELESCOPE

=] L

holography is explained on page 24 of
this article.

An extension of the procedure —
time resolved holography -
superimposes the hologram of an
object at one time with that of
another. If any differences exist
between the two — shape changes or
relative movement — fringes are
formed. Study of the fringe spacing
and smoothness reveals much about
distortion of the shape. As each fringe
separation corresponds to fractional
micrometre movements the method is
very sensitive.

Holography has numerous uses. In
the workshop and research it has been
used to study distortions in turbine
blades, loudspeaker cones, vibrating
disks, gas cylinders, car-type treads
and cylinder bores. Although most
examples we hear about are only in a
once-off investigational stage of
development, special purpose plants
incorporating holography are slowly
appearing. For example, a tyre testing
machine is now available
commercially. In operation, a
hologram is made of the inflated tyre
tread; the pressure is slightly changed
and the before and after holograms
interfered. If an area of abnormal
stress exists (a piece of tread
unvulcanised to the case, for instance)
rings of fringes appear that visually
stand out with respect to the
broad-pitch fringes produced across
the rest of the tyre.

SCIENTIFIC MEASUREMENT

The majority of industrially accepted
devices have their genesis in the
scientific laboratory. This is certainly
true of the laser. There exists in
various fields of research many more
measurement applications that will, no
doubt, gradually find their way into
industry.

The first we will consider is the
wavelength stabilisation method
mentioned earlier, for this will shortly
become the new improved

Fig.10. The laser doppler
velocimeter can be used
to detect speeds ranging
over many orders of

TARGET

international standard of length. A
normally constructed He-Ne CW laser
produces radiation that drifts in
wavelength with time by parts in 106.
Any interferometric length measuring
method using such a source cannot
provide absolute measures of interval
to better than this limit. Since the
early sixties various means have been
devised to stabilise the wavelength, the
best {until recently) achieving parts in

10% control. This order, however, is
not better than the already existing
krypton wavelength standard
produced with a gaseous discharge
source.

Over the last three or four years
several groups, at each of the
Standards Laboratories in the USA,
Canada, Britain, Germany and
Australia have been working on an
advanced principle that will give parts
in 10'° reproducibility. Several units
have been tested and it is now
generally agreed that it is only a
matter of time before the krypton
source will be replaced by a laser
stabilised with this new method —
called molecular absorption
stabilisation Its operation is as follows.

A normal CW laser has a gain cell
(wherein energy levels of the atoms are
pumped up) placed between two
mirrors that form the cavity. As the
cavity length is slowly altered, it is
found that the power output from the
laser varies, having a maximum at a
certain length. Careful study of this
peak reveals that there is, in fact, a
slight drop of power in the middle —
we call this the Lamb dip. Early
stabilisation schemes servo-controlled
the length to keep the output at the
bottom of this dip realising parts in
10® control of wave length.

Theoretical considerations suggested
that this could be improved upon, and
this is the case in practice. If a cell
containing gas, as shown in Fig. 9, is
also placed in the cavity and the length
again varied it is found that there are,
in the width of the Lamb-dip curve, a
number of small narrow peaks. These
are the result of absorption effects in
the gas cell, and they occur at
precisely defined wavelengths — far
more precisely, in fact, than the

magnitude. Lamb-dip definition. In practical use
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the cavity length is varied with a
piezo-electric  microdisplacement
device to hold the power output on
top of one of these peaks. Now that
the practical problems are virtually
solved — the electronic detection is
sophisticated — it should not be long
before these units are available
commercially.

A second laser measurement device,
used mainly in research, is the laser
velocimeter; it can measure the
velocity of a moving medium, fluid or
solid, looking at an extremely small
portion of it. Laser light, (see Fig. 10)
is shone onto the medium. Particles,
such as surface defects on solids or
aerosols in fluids, reflect some
radiation back to the source where it is
optically-mixed to produce an
interference pattern. . |f there is no
movement the pattern is stationary; if
moving, the ‘fringes’ translate at a
speed proportional to the velocity of
the medium — it is a kind of doppler
effect. The period of the detected
fringes is therefore related to speed.
The principle is easy to understand,
but there are several practical
problems, not the least being the short
duration (one to five cycles only) of
useful fringe signals that result because
of the poor signal-to-noise ratio of the
method. A description of the laser
Doppler velocimeter was given in an
earlier issue of ETI.

Other interesting scientific
applications for the laser
interferometer are worthy of note. For
instance, diffraction gratings (ruled
lines on a substrate — used to disperse
infrared and visible radiation into the
various wavelengths ) are now ruled
using laser control of the ruling
carriage. The lines are placed only
micrometres apart. Another use of the
interferometer has been in the
determination of the absolute value of
gravity. The original scheme proposed
by the staff at the Wesleyan University
in the USA is given in Fig. 11. A
solenoid releases the top corner-cube
allowing it to fall. Timing circuits {not
shown) measure the time taken for the
reflector to fall through a certain
distance. The experiment is performed
in vacuo to eliminate air friction
effects.

Laser radiation is spectrally pure and,
therefore, very useful in spectroscopic
studies. Initially, there was only a few
specific wavelengths available, these
being the characteristic colours of the
various types of lasers. Today, we have
the tuneable dye laser in which the
colour can be swept across the
spectrum at the turn of a knob. A
high-intensity source — the argon ion
laser, for instance — optically pumps
an inorganic dye solution causing it to
lase at wavelengths different from the
pump radiation — refer to Fig. 12. The

| |
PUMP BREWSTER

OoCUS ANGLE
LENS JET STREAM

Fig.12, Layout of Coherent Radiation'’s
tuneable dye laser. The dye flows across the
optically-pumping area being confined only
by its inertia forces — no cell is used. The
inset graph shows the range of wavelengths
available with different dyes.

output of the cell does not occur at a
discrete colour but as a broad band of
wavelengths; a particular colour is
filtered out wusing a tuneable
Fabry-Perot etalon selector. In
essence, changing the length of the
etalon (a cavity formed between two
parallel flat mirrors) alters its spectral
transmission allowing only a very
narrow band of colour through for a
given spacing.

The short duration pulses available
from some lasers have given a new
dimension to high-speed photography.
Picosecond pulse lengths of high
intensity light enable extremely fast
events to be effectively frozen.

AN X-RAY LASER

For many years there has been talk
of ways to produce coherent x-rays.
Now it seems an x-ray laser has been
demonstrated, for reports are
circulating of success by a London
group. Theoretical considerations
predict x-ray radiation will occur by
laser action; the practical problem is to
raise the energy levels sufficiently to
move electrons into far-enough-out
orbits. Energy levels to 20 000
electron volts are needed. Calculations
show that a material raised in
temperature to 20.10° degrees Celsius
should suffice. It is rumoured that the
London group used a glass laser (the
most powerful) focussed onto graphite
to produce x-ray emission.

When x-ray lasers become common
practice they will greatly extend the
capability of radiography. They will
enable holograms to be made of the
inside of optically opaque objects.
Being coherent, such sources would
also extend the fields of microscopy.

THE LASER AND CRIME
DETECTION

The potential of holographic
methods is being investigated to see
where it can help in the detection of
crime. One case already demonstrated
is the detection of footprints left in
carpet — hours after thev are made. A
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hologram of the suspected area is
made, followed by a second exposure
a little time later. If anyone has been
standing there, the indentation thus
caused will still be creeping back giving
small differences in distortion even
hours later. The combined holograms
appear as fringes that have the shape
of the foot. They also indicate weight
and distribution of load on the foot.

Another device that can be used in
crime detection and espionage is the
laser listening unit. Conversation in a
room causes the window panes to

vibrate in sympathy with the
acoustical pressure changes. An
infrared laser (one that cannot be

visually detected) is aimed at the
window from some distance away.
Reflected radiation from the window
is mixed with that sent, forming a
doppler velocimeter in which velocity
represents speech inside the room.
These devices do exist — one was
described in the November 1972 issue
of ETI.

MEDICAL MEASUREMENTS

In surgical transplants the problem of
rejection is yet to be completely
mastered. Kidney transplants, for
instance, do not always take. If the
degree of acceptance could be
monitored daily it would be possible
to remove a rejected organ before
secondary effects set in. Current
research aims to produce a pulsed
holographic method that will enable
viewable pictures to be produced of
the organ showing the development of
the all-important blood vessels.

Holography has also been suggested
as a way to improve the fit of dental
plates — the dual exposed hologram of
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palate and plate can
difference.

We will see in the second part of this
article that the laser has many more
uses in medicine than for measurement
alone.

WHO KNOWS WHAT OTHER USES
EXIST?

To round off this survey we finish
with a quick list of other measurement
uses of the laser.

show tiny

HOLOGRAPHY — A 30
PICTURE FROMA 2-D
PHOTO

In 1948, Gabor discovered a
technique (in theory) called
wave-front reconstruction — we
now refer to it as holography.
Leith and Upatnieieks
demonstrated it in 1962.
A normal photograph contains

only amplitude information
about reflected light from a
subject. If the subject s

photographed in a special way
with coherent light it is possible
to produce a photographic
negative having both amplitude
and phase information. It looks
nothing like a normal photo (Fig
1) — rings, speckles, dots are all
there is to be seen — but when it
is looked through, using
coherent radiation shining from
behind, the object appears to be
reconstructed. Move the viewing
angle and one sees around the
object. Even more unexpected is
that any fragment of the
hologram will give the same
reconstruction — all that suffers
is briltiance level.

Although the mathematical
explanation is complex the
practice is quite straightforward
provided stable supports exist. A
typical setup is shown in Fig. 2.
Incident coherent light fails on
the object and on the
photographic plate. Reflected
light from the object also falls
on the plate providing an
interference pattern that s
recorded photographically. To
reconstruct the object (as an
image) the set up is slightly
altered as seen in Fig. 3.

By superimposing an object on
a distorted replica of itself it is
possible to detect changes in
shape or position as differences.
Time-lapse holography does just
this — a hologram replica image
is "'placed” over the object
forming fringes corresponding to
differences — see Fig. 4. ®
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In missile tracking, a laser has been
used to ‘mark’ the missile with a heat
patch enabling a heat seeking missile
to seek and destroy it. Bombs are
guided down laser beams with unerring
accuracy. Cloud heights and the extent
of pollution in air are being measured
using laser readers, {Lidar for short).

The Migros supermarket chain in
Europe uses laser reading heads to scan
the coded labels marked on goods. Not
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only does the head supply figures for
the till automatically to ring up the
total charge, it also provides inventory
and reordering data.

A meat tenderness meter has been
reported — this measures the diameter
of the fibres providing a more
objective definition of meat quality.

No doubt there are numerous other
measurement applications waiting to
be tried! L
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STILL SEARCHING FOR
HIFI STEREO TREASURE.?

YOU'LL DISCOVER IT WHEN YOU VISIT YOUR FRIENDLY BLEAKLEY GRAY DEALER.

Let's be brutally frank. Some hi-fi equipment offers more value
than others. Your Bleakley Gray dealer carries a range of hi-fi
products which are firmly established on the world markets,
backed by effective guarantees and after-sales service. This is
the range which offers more audible value for your money.

Your Bleakley Gray dealer sells Sansui equipment. In his
stock you will also find:—

ALTEC LANSING — A superior range of wide range speaker systems
from the U.S. Particularly well suited to the demanding require-
ments of the discriminating audiophile.

AMPEX — America’s finest recording tape and cassettes. Ask about
the brilliant new 20/20 tape — available in reels and cassettes.
ORTOFON — Danish made tone arms and stereo cartridges. The
brand chosen by professional users. Listen to the new M15 Super
stereo cartridge — which offers the lowest distortion ever!
SILCRON — Australian designed and made belt driven turntables.
Silent and reliable. Available with arms, bases, covers, etc.
TANDBERG — Norwegian tape recorders and cassette decks, The
recently released cassette deck, the TCD-300 is, without doubt,
the best cassefte deck available in the world today. Tandberg reel

A division of Rank Industries A

Bleakley Gray Corporation
Australian National Distributors: Pty- LIMIted.

to reel machines also offer a standard of reproduction audibly
better than any similarly priced deck.

THORENS — Swiss transcription turntables. The electronic TD-125
Mk Il is the unit selected by many of the world’'s reviewers and
electronic buffs, Demand for the less expensive TD-160 still exceeds
supply in both European and overseas markets. Both models avail-
able with and without bases, arms, etc.

WATTS — Record cleaning and maintenance equipment. The "Dust-
Bug”, Disc Preener, Humid Mop and Manual Parastat. Effectively
maintains your records in as-new condition.

WHARFEDALE — Probably Australia's most comprehensive range
of fully compatible stereo equipment — amplifier, cassette deck,
sound source (turntable, etc.), headphones and no less than eight
speaker systems. Backed by over forty years manufacturing
‘know-how™ by the most experienced audio engineers in the U.K.

Need more proof? Visit your Bleakley Gray dealer. Soon. See
for yourself just how much more audible value you get from
his comprehensive range. And sleep easily, knowing your
equipment is fully guaranteed, extremely reliable . . . and
your money's been wisely invested.

RiA-—174GCP

Melbourne Office: 28 Elizabeth St.. Melbourne, Vic. Tel. 63 8101°
Sydney Office: 177 Salisbury Rd.. Camperdown. NS W. Tel. 519 5555°
Canberra Office: 25 Molonglo Mall, Fyshwick. A.C.T. Tel. 95 2144°
Adelaide Office: 3 Bowen St.. Kensington. Tel 32 4268

8risbane Office: 14 Proe St.. Fortitude Valley, Qld. Tel. §2 7333
Perth Office: 27 Oxford St.. Leederville, W.A. Tel. 81 4988

INTERSTATE REPRESENTATIVES: N.T. Plitzner's Music House.Smith St. Darwin. Tel. 3801 Tas.: K_W. McCulloch Ply. Ltd.. 57 George Street.Launceston. Tel 2 5322.
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see the light?

Let HP show you
their complete range
of LED lamps.

Whatever your field; Electronic Engineer-

ing, Radio Technology, Instrumentation, or

even in your hobby Hewlett-Packard has

the range. Let us show you our bright

lights, or see them at any of HP’s distribu-

tors listed below. Get in touch today for
the light that's right for you.

QLD.
N.S.W. M. O. WALTON
HP DISTRIBUTORS RADIO DESPATCH SERVICE (ELECTRONICS)  PTYLTD
869 George Street 3 Moore Street
Sydney, 2000 Enoggera, 4051
Phone 2110816
W.A. S.A. VIC.
EVERETT AGENCY PTY LTD GERARD & GOODMAN PTYLTD RADIO PARTS GROUP
17 Northwood Street 192 Rundie Street 562 Spencer Street
West Leederville Adelaide, 5000 West Melbourne, 3003
Waestern Australia, 6007 Phone 232222 Phone 3297888, 30 1251
Phone 815500 -
HEWLETT ﬁﬁ‘, PACKARD

Sales and service from 172 offices in 65 countries.
Australia, 22-26 Weir Street, Glen lng 3146, Victona Telephone

201371 Other offices Adelaide, Brsbane, Canberra, Perth and
Sydney Also Auckland and Wellington, New Zealand
90416/30144




VIDEO PLAYER

BREAKTHROUGH

SERVO-DRIVEN MIRROR

MOVING
SELF-FOCUSING
LENS

TURN-TABLE

RECORD
— o

- —
N FILM
T (o} L

25-WATT BULB

JUST as video disc players become a
commercial reality, a small US based
company has produced a working
prototype video player that costs a
mere fraction of competitive systems.
The unit, designed and developed by
i/o Metrics (Sunnyvale, California),
uses high density amplitude
modulation techniques on 300 mm
(12" approx) discs. Each disc carries
up to one hour’s colour or
monochrome TV programmes — oOr an
incredible 500 hours of audio.

The discs are made from
conventional photographic film and
may be manufactured by normal
photographic contact-printing
processes.

RECORDING

Master recordings are made on
holographic film — chosen for its wide
bandwidth (10 MHz) not its
holographic properties.

The a-m input signal modulates a
helium-neon laser. The resultant
modulated beam ‘prints’ a train of
dots on the film. Varying signal
amplitudes appear as corresponding
variations in the diameter and density
of the dots.

The film disc is spun on a turntable
at 30 revolutions per second. As the
disc spins, the laser beam progressively
exposes a spiral track — via a lens that
moves slowly along the radius of the
spinning disc.

Production discs are then made from
the master by normal photographic
processes.

TRACK
IMAGES

FIXED
MIRROR

DIODE SENSORS

WHITE
CARD

Combining photographic and electronic techniques,
latest video player may cost under $300.

REPLAY

For replay, the film disc is placed on
a transparent turntable illuminated
from below by a 25 watt incandescent
globe. The globe projects an image of
the record’s track, via a simple optical
system, onto a white card.

Tracking is accomplished by a simple
servo-controlled optical system. The
image projected onto the white card is
viewed by three photodiodes, two of
which contro! the position of a
servo-driven mirror (Fig. 2).

The third diode reads the varying
light intensity from the dot pattern on
the film. The dot pattern s
subsequently integrated to recreate the
original a-m signal. This is converted to
an rf signal at TV broadcast frequency,
and fed directly into the receiving TV
set’s antenna.

UNDER $300

Peter Wohlmut, president of i/o
Metrics claims that the players can be
manufactured for about US$100 —
implying a retail price of less than
US$300. Records, says Wohimut, can
be made for around 20 cents each and
will be sold for about the same price as
normal gramophone records.

A major advantage of the system is
that it does not appear to be bothered
by loose tolerance components — nor
do the records appear to lose playback
quality if they are misused.

The concept appears to be suitable
for audio, analogue and digital
recordings. Aocordmg to Peter
Wohimut, about 10*? bits of data can
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be stored on one single 300 mm disc,
and retrieved at the rate of six million
bits a second.

The manufacturers have applied for
patents covering the signal processing
system and have plans to license
suitable manufacturers to produce the
devices commercially.

DIODE SENSORS

TRACK TRACK
FOLLOWING FOLLOWING
DIODE DIODE
: MIRROR-
i e DRIVE
1 SERVO
TRACK
TRACK- VIDEO/
READING |— DRIVE
DIODE SIGNAL
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CREATIVE

AUDIO

A practical guide to creating and
producing your own sound.

THE commentator acts as the eyes of
his future audience, the location
microphone as their ears.

At first it is not easy to be fluent
when talking into a microphone —
with the inevitable onlookers staring
curiously. All one can do is to go out
on the streets and try it a few times.

This should help to conquer
self-consciousness.
Obvious comments should be

avoided, i.e. ‘The brass band has just
started to play’. The commentator
should concentrate instead on the
visual aspects, the colour of the
bandsmen’s uniforms, the route being
taken and the size of the crowd. A
second important duty that falls to the
commentator is to cover the history
and background of the situation in a
digestible manner.

Before going on location, thorough
research is necessary, short notes being
made of relevant statistics and dates. It
is also helpful to record ‘mind-jogging’
key phrases to be discussed. This
homework not only allows the
commentary to flow, but is also most
beneficial when interviews are to be
carried out. A subject will warm
towards his interviewer if he feels that
the latter has made an effort to find
out about the topic being covered.

Sometimes complicated microphone
placement is necessary on location, as
when recording a brass band on the
move. There is no reason in these
circumstances why one should not
over-dub the commentary later back at
home, and often this gives a better
balance.

INTERVIEWING

Inconspicuous equipment handling
contributes a great deal to successful
interviewing. The subject is liable to
become microphone-shy if he keeps
catching sight of the revolving spools,
or has the microphone waved around
inches from his face. It is also
distracting if the interviewer gyrates
around every few seconds to check the
recorder is not over-modulating and
the tape has not run out. The level
should be appropriately set
beforehand, so that a microphone
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Recording the departure of a ship from Pirseus Harbour {Greece). Equipment used to make
this stereo recording includes Neumann KM76 condensor microphones and windshields.
Senheisser headphones are being used to monitor the output from the Stellavox SP7
recorder.

distance of at least 1/3 metre can be
used. A directional microphone is a
good choice for interviewing, its
pick-up pattern operates well in poor
acoustics and high ambient noise
levels.

The comments of the subject are of

prime importance, and the choice
exists between keeping the
microphone static, pointed at the

subject (the interviewer will come out
much softer on the recording), or
redirecting it to pick up the
interviewer’'s questions. The latter
procedure may be adopted with a
conventional question/answer
situation, and here it is better to
arrange seating positions to minimise
microphone movement. This is aided
by increasing the record gain control
to permit a longer pickup distance.

ACTUALITY DOCUMENTARIES

An actuality documentary differs
from the conventional form as the
final programme contains only the
interviewee without the accompanying
questions.

The quintessence of an actuality
documentary is facts about a situation.
The aim of the interviewer is to
extract these facts from his subjects in
an interesting manner. This invariably
entails in-depth interviewing — an
hour’s raw interview may vyield five
minutes of useful material.

It is important when interviewing to
utilize a close microphone position as

this leads to a better acoustic match
when cross-cutting tapes made in
different environments. For the same
continuity reasons a relatively dead
acoustic with low ambient noise is
helpful. If necessary blanket
background effects can be added after
the interview-editing stage.

The style of interviewing differs from
the normal question/answer format
insofar as the interviewer tries to make
the subject do most of the work.

The subject should be told before the
interview Is started, what the tapes will
be used for, and why his help has been
requested. He can be reassured that
the question/answer routine will not
be followed strictly, but will rather
take the form of a chat, with the
subject telling the interviewer in his
own way what the topic is all about.

When putting on a fresh reel of tape,
try to completely stall the
conversation, or good material will be
lost which will never sound quite the
same if repeated.

Indirect questions prefaced by ‘tell
me’ will provoke a greater response
than direct questions. Instead of
asking a cross-channel swimmer ‘was it
difficult?” which would probably lead
to a monosyllabic answer, the question
would get a better response if phrased,
‘tell me, how was the crossing?’

More animated response still will be
obtained if the interviewer assumes
some naivety. Especially if he makes a
statement he knows to be
diametrically opposed to the beliefs of
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his subject. In the above example he
may venture, ‘| have been told that
cross-channel swimming is quite easy’.
Naturally this technique should not be
taken too far!

The interviewer will have some
preconception of the angle from which
he wishes to tackle his subject matter.
During the course of the interview he
should be ready instantly to follow up
the topics which provoke the liveliest
reaction, relating them to his prior
ideas of the final programme.

Subtle persuasion pays dividends.
Encourage the interviewee, as he
warms to his subject, with “Tell me
more”. In the early stages of an
interview, the subject’s speech is often
stited as he tries to say the
grammatical ‘right thing’. The
interviewer must demonstrate that it is
unnecessary to ‘play up’ to the
microphone. The interviewer’s voice
will not be on the final tape in any
case, so it is not so important for him
to guard against what he says.

The art of the actuality interview is
to get the subject to say what he wants
to say, but in the way the interviewer
wants to hear it.

Examine the following example —

Interviewer — ""Was it easy swimming
across the channel?”’

Subject — ’No, of course it wasn't.”

Interviewer — ‘’But | understood that
you had done it before.”

Subject — ‘“Yes, but it never gets
much easier.”

Interviewer — “"What doesn’t?’’

Subject — ‘““Swimming across the
channel. It is just as difficult every
time. There is no such thing as an easy
swim.”

The interviewer may appear to be
stupid, but he has succeeded in making
the swimmer more demonstrative. The
swimmer’s last responses, when cut
from the tape, and without any
further alteration, will form an ideal
introduction.

It is quite likely that during an
interview the subject may commence
his answer before the interviewer has
stopped speaking. The interviewer in
this case can use the same re-cap
technique as illustrated above;
interjecting with ‘'sorry, you were
saying’’, he will get the answer
repeated in a useful form.

It is essential that the interviewer
remains quite silent during his
subject’s replies. The subject
communicates with the interviewer,
but the only response from the
interviewer should be by way of facial
expression. Nodding, smiling and
frowning are preferable to ums, aahs
and sniggers.

At the end of the interview, one
should naturally thank the subject and
ask if he or she would like to hear a
replay.

LOCATION RECOROING

It is incidental sound effects and
music that add flavour to a location
documentary, the combination is more
powerfully evocative than a
commentary on its own,

Prior research will indicate possible
characteristic sounds. At a carnival, for
instance, there will be coin jingling
collectors, motorcar horns and brass
bands. Less obvious are the facinating
results to be chanced upon if one can
discreetly get into the middle of a
crowd, and collect ‘candid’ comments
with a hidden microphone. When
collecting general background effects
and repetitive sounds, one should tape
at least two minutes of each. This
would include such ‘aural snapshots’ as
a busy street, the interior of a train,
sea, restaurant and birdsong. With
plenty of material, extended loops can
be made of the useful sections, which
at a later date can be over-dubbed
onto the actuality interviews —
without repetition giving the game
away.

Microphone position is just as
important when collecting sound
effects as it is with the other sound
sources discussed in this series. If one
is not selfconscious, headphones
simplify matters considerably,
revealing the existence and
whereabouts of background sounds to
which one would normally be
oblivious until the replay stage.

The biggest bugbear of location
recording is the thundering noise
caused by even quite gentle breezes
impinging on the microphone
diaphragm. Obviously the first line of
attack is to try to record in areas
sheltered from the wind and to use a
windshield whenever outdoors. Many
microphones are manufactured with a
wire cage surrounding the pickup area,
and for others a windshield is available
as an optional accessory. Failing this,
one may be constructed from
foam-rubber or open-wave cloth such
as hessian, which is fashioned into a
‘hat’ which slips onto the mike, and is
secured with an elastic band. Even a
handkerchief doubled over the
microphone will allow an acceptable
recording to be made in an emergency.

Another potential source of
unwanted noise is the handling effects
due to the microphone lead and
casing. This is more bothersome with
medium and high impedance
microphones, and almost non-existent
with low impedance versions. Advice
here is rather negative — try to find a
mike that is little affected; it should be
heid between the first finger and
thumb, using another finger to retain a
loop of cable, as the majority of the
trouble is caused where the cable exits
from the microphone body.

Location music balance is a rather
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chance affair, even when headphones
are used. Really the only way to
record a brass band on the march, is to
march along with them, holding an
omnidirectional microphone on a
boom-arm, the exact position being
determined with headphones. A
makeshift boom can be constructed
with a chemistry clamp on a ‘broom’
handle. The difficulty, the same for
any hand-held microphone music
recording, is in keeping a static aural
balance.

Stereo location recording demands
the same care; a slight waver of a
‘crossed pair’ of microphones will
cause the panorama to veer round
alarmingly. Incidentally, it will
considerably ease compilation at a
later date if each tape is commenced at
zero level, and faded down again
before switching off the recorder.

EQUIPMENT COMPLEMENT
On location, spares are as important
as the recorder itself. A stout,

weatherproof shoulder-bag is best used
to contain the following:—

A spare microphone and lead,
terminated in a plug;

Enough batteries for the recording
session ahead, with plenty to spare;

Mains power pack for the recorder (if
available).

Extra tapes
unexpected;

Plugs and leads — soldered joints
have a knack of coming adrift at
awkward moments, so several
ready-made connectors should be
carried, including a plug to screened
lead, with bared ends for taking feeds
from PA equipment (check that it is
not a 100 volt line!)

Microphone extension lead — not
vital;

Razor-blade and editing tape to
repair breaks in the tape should they
occur.

A small screwdriver, pair of pliers,

to cope with the

Grampian DP4 microphone with poly-
propylene-strengthened foam rubber
windshield,

29




CREATIVE AUDIO

wire strippers and cutters, box of
matches, and packet of low melting
point {match) solder.

A square of aluminium baking foil
for quickly screening joints;

Insulating tape, and heavy duty
carpet tape for fixing mike leads out
of the way of clumsy feet.

A pocket torch may be needed for
checking meter level in adverse lighting
conditions;

A small pad for logging battery time
and other notes, and finally, a pen.

PROGRAMME COMPILATION

Once all the material has been
gathered, it will have to be knitted
into a cohesive end product. The first
stage is to find a quiet room and play
all the tapes through at least once; an
overall picture will begin to emerge of
the type of presentation possible with
the available material. The tapes are
played through again, this time making
careful notes of each item, its
duration, quality and content.
Interviews should be written out
verbatim. It is helpful to log the items
with reference to the tape position
indicator.

Studying the logging sheets, one can
now select the most apt pieces, which

are played yet again and reconsidered.
In this way, a collection of a dozen or
more top quality items will be
selected.

Preconceived ideas will now have to
be modified to fit in with the useable
material, and a logical running order
worked out for the items on the short
list.

A factual documentary will need
some type of commentary to make it
flow; this may be derived in part from
the location tapes, and a visit to the
local reference library will provide a
source of ideas for the remainder of
the bridging commentary.

A start can now be made on a
‘rough-cut’. It is advisable to dub the
short list material onto a separate tape,
editing only this copy, so as to guard
the original tape against unfortunate
accidents.

It will be evident at the rough-cut
stage that the intended approach
doesn’t quite come off in some places,
but elsewhere works better than
expected. The recordist should be
quite open to the ‘feed back’ from the
tape; ruthless editing is difficult when
one is aware of the effort that went
into obtaining the material, but this
pruning is the only way to a crisp,
fast-moving result.

Variety sustains interest, as has been
stated before. 1t is beneficial if the
recordist can break the final bridging

script down into a number of
sub-sections, each to be read by a
different person.

The final mix of location
material/studio commentary may be
carried out using the multi-track
system described last month, i.e.
re-playing the ‘effects’ tape (with
leader tape between each item) on one
recorder, and recording it on another
together with the commentary fed in
directly by a microphone.

If a stereo machine is being used for
the record side of this operation,
cross-mixes between effects tracks are
possible. The (stereo) bottom track is
prepared with one set of effects,
complete with a fade-down at the end.
The upper track is set to record, and
the effects material dubbed from the
lower track. Previously a second
effects tape has been prepared, and is
cued on the second machine, with the
output level turned down, though also
fed to the upper track of the stereo
machine. As the lower effects track
nears its end, the second machine is
started, fading up its replay output as
the signal fades from the lower effects
track. Both machines can now be
stopped, and the second tape spliced
to the tape on the stereo recorder, just
after the double fade, to preserve the
quality of the second set of effects.

This series will be continued next
month. ®

ZEPHYR RECOMMENDS THESE
ELECTRET CONDENSOR MICROPHONES \

*ATTRACTIVE APPEARANCE * QUTSTANDING PERFORMANCE
*EXCELLENT SIGNAL-TO-NOISE RATIO \

EM-507
NON-DIRECTIONAL

600 OHMS
—70db {0.315MV)
+ 2.5db

50-15000 HZ
1.5.V (UM.3)

Impedance
Sensitivity

Freq. response
Battery

"\

MARKETED IN AUSTRALIA BY

\ >

CMU-506
UNI-DIRECTIONAL

«mpedance
Sensitivity

600 OHMS balanced
—72db * 2db 1K HZ
(0db = IV/U BAR)
50-15000 HZ * 3db
H-7D/A9.1V

Freq. response
Battery

EM-4000
LAVALIER

Impedance 1K
Freq. response 100-10K HZ
Battery 1.5 VOLTS

ZEPHYR PRODUCTS PTY LTD

70 BATESFORD ROAD, CHADSTONE 3148, VICTORIA — PHONE: 56-7231




BEOSYSTEM 1700

A moderately priced music system from Bang & Olufsen.
The individual units are perfectly matched.

They combine elegant yet functional design with advanced
technical specifications. All necessary facilities and controls
including inputs for radio and for tape and additional
outputs far ambiophonic sound.

Further information from :- Vic. - Danish Hi Fi (2 shops); W.A. - Danish Hi Fi; S.A. - Sound Spectrum;

N.S.W..- Convoy; Qlid. - Brisbane Agencies; A.C.T. - Duratone.




INSTROL NEW LOWER

A.D.C PRICES

ADC STEREO CARTRIDGES — AMERICA'S QUALITY CARTRIDGE

ADC 220 ... $15.00

ADC 220X. Type: Induced Magnet; Output: 6 mvV at
5.5cms  sec. recorded velocity; Tracking Force: 1
to 2'2grams; Frequency Response: 10 Hz to 18 kHz

+3dB; Channel Separation: 20¢B from 50 Mz to 10
kHz; Compliance: 20 x 10-¢ cms/ dyne; Spherical
Stylus Tip Radius: 0007’ Vertical Tracking Angle:

=
W

14
-

ADC 220XE ... $18.00 ‘

ADC 220XE. Type: Induced Magnet; Output: 6 mV
at55cms sec.recorded velocity,; Tracking Force:
1to 2'2 grams; Frequency Response: 10 Hz to 18
kHz + 3 dB; Channel Separation: 20 dB from 50 Hz
to 10kHz; Compliance: 20 x 10% cms/dyne;
Elliptical Stylus Tip Radii: Contact radius .0003"".
Lateral radius .0007’*; Vertical Tracking Angle:
150

ADC 10E mka ., 34500

Type: induced Magnet*

Output: 4 mV at 5.5 cms - sec. recorded velocity
Tracking Force: .7 gram

Frequency Response: 10 Hz to 20 kM2 + 2dB
Channel Separation: 30 dB from 50 Hz to 12kHz
Compliance: 35 x 10” c¢cms * dyne
Elliptical Stylus Tip: Contact radius:
lateral radius: .0007"*

IM Distortion: Less than 12”9 — 400 & 4000 Hz at
143 ¢cms  sec. recorded velocity

Vertical Tracking Angle: 15 degrees
Recommended Load Impedance: 47000 ohms
nominal

.0003'";

ADC 500XE .. 32700

ADC 550XE. Type: induced Magnet; Output: 5 mV
at5.5cms ‘ sec. recorded velocity; Tracking Force:
Y to2grams; Frequency Response: 10 Hz to 20 kMHz
+ 248B; Channel Separation: 20dB from 50 Hz to 12
KHz; Compliance: 35x 10 * cms ' dyne; Elliptical
Stylus Tip Radii: Contact radius .0003’‘. Lateral
radius .0007*'; Vertical Tracking angle:150,

a

OTHER MODELS: ADC 25 — $110.00; ADC 26 — $75.00; ADC XLM — $70.00; ADC VLM — $56.00

J.H. Turntable (complete) ¢ . eoeq

ALL THE ABOVE FOR ONLY

COMPLETE FULL-COLOUR HI-FI CATALOGUE AND

PRICE LIST ... ONLY 50c

This outstanding turntable value consists of:—

(A} J.H. TURNTABLE Belt drive, synchronous motor, unmeasurably
small rumble, wow and flutter of better than
0.04%, negligible hum radiation, with 12"
diameter of platten,

(B) EXCEL ES 801 ARM Oil-damped cueing device; fully calibrated
stylus pressure adjustments; adjustable bias
compensation; universal headshell.

{C) A.D.C. 220X Magnetic cartridge. Tracking force 1% to 3
grams, extremely linear and smooth
frequency response.

{D) INSTROL 44 STAND PLUS
HINGED ‘PERSPEX’ COVER

3109.00

This acousticaliy sprung player stand Is
available in eithier oiled teak or walnut,
complete with moulded perspex cover and
“stay-up” hinges.

Please send me your complete hi-fi catalogue
and price list. | enclose herewith postage stamps
or money order to the value of 50c¢. |
understand that the 50¢c will be refunded on my
first purchase.

Contains full specifications, gloss colour illustrations and special Instrol
discount pricing on the following items—:

Turntables, cartridges and styll, Amplifiers, Amplifier kits and
Dynakits, Speaker system, Speaker kits, Speaker enclosures, Tuners,
Four channel equipment, Tape decks and recorders, Dolby cassette
decks, Record Storage cabinets ard kits, Equipment Cabinets (Built and
Kits) for hi-fi; Hi-Fi accessories, strol products etc.




INSTROL REGORD STORAGE
GCABINETS

Now available in pre-cut kits

The Instrol range of record storage cabinets has the warmth and fashion appeal you expect of something
which is to be part of your home. All veneered timbered panels are of the very best quality, both with
the built and polished cabinets or with the pre-cut kits. Kits are absolutely complete in every detail,

including detailed instructions.

A neat general purpose unit, designed to carry between 80 anc
100 records, it measures 23%" x 14" (high) x 14%" (deep). Kit
price is $33.00' (teak or walnut veneer). Normally comes with

hase. but 4%" legs optional.

This model measures 51%"" x 14" (high) x 15%" (deep} and is
priced at $57.00 (teak or walnut kits). Normally comes with
base, but 4%" legs optional.

TWO GREAT LOCATIONS

SYDNEY - 91a York Street, Sydney. Phone 29 4258

MELBOURNE — 375 Lonsdale Street, Melbourne.
Phone 67 5831

ALL MAIL ORDER - 91a York Street, Sydney.

A larger unit measuring 35%" x 14" {high) x 15%" (deep), the
kit is priced at $49.50 (teak or walnut veneer}. Normally comes
with base, but 4% legs optional

o

This attractive model is aesthetically styled with full height
opening doors and recessed handles cut from solid teak. With
two record storage shelves, one on top of the other, and ample
vertical dividers, the unit measures 35%" x 31%" (high) x 16"
(deep}. Kit price is $74.00 {teak or walnut veneer).

Please send me the following record cabinets or
turntable system. These will be sent by road
transport or passenger rail, freight payable on
;ece;pt of goods. (Cartridges will be sent freight
ree

ats
at$

. ats
| enclose my money order/cheque for $

NAME
ADDRESS




PIRATE RADIO
=an objective view

This is a controversial article
that will inevitably stimulate con-
siderable discussion.

We would like to make it quite
clear that the views expressed
herein are those of our contributor,
Roger Harrison.

Electronics Today International
does not necessarily, agree nor
disagree with our contributor’s
views — in whole or in part.

IN AUSTRALIA, a band of
frequencies (27.23 MHz — 27.28 MHz)
is set aside for ‘communications with
low-powered, short range, hand-held
mobile radiotelephone transceivers by
appropriately licenced persons
{Document RB 191, June 1972, PMG
Radio Branch).

Colloquially known as the ‘Citizens’
Band’, this band is being increasingly
used by unauthorised people known as
‘pirates’.

Last year, a segment of the ABC
programme 'Four Corners’ was
> devoted to a report on these pirates.

- o’ : The programme occasioned little
. : comment in the national press, but
’(\ ’ there was a subsequent wave of

\ reaction that has gathered momentum
amongst individuals and groups either

Mr Collyn Rivers,

Editorial Director,

Electronics Today International,
15-19 Boundary Street,
Rushcutters Bay, NSW 2011.

Dear Sir,

1 have read and collected every issue that you have ever
published of Electronics Today International since its
inception and therefore hope that you will publish this letter
for the sake of freedom of opinion — even though it deals
with an illegal activity.

I refer to radio pirating, and in particular a segment of a
Four Comers programme that was broad cast last year.

As one of the ‘dreaded pirates’ I would like to strengthen
and reveal a number of new points about pirating — on behalf
of my colleagues. :

The programme did a great injustice to us by saying that we
will accept no rules and are not willing to pay six dollars for
the right to transmit. This is entirely wrong. 1 and all my
friends involved would be willing to pay up to $20 for an
annual licence for the right to operate legally. ‘

The Radio Branch of the PMG seems totally against
legalising our activities. They don’t seem to me to have a very
good argument. Whilst the majority of those who at present,
use the band legally are working, we, who use the band

AT S S

illegally are off the air. We rarely use the band before six
o’clock in the evening, and so the most commonly heard
condemnation of our activity — that we may confuse crane
drivers, and thus endanger the lives of dogmen — is hardly
valid. There is far greater chance that the driver of one crane
may mistake the instructions from the dogman of another.

Probably the most important reason for our pirating on 27
MHz is that many of us just do not have the required
knowledge to pass the amateur examination. In fact many of
us do not have the time to.

1 am in an important year in my education and I cannot
devote enough time to leaming the very specialised
knowledge required to pass the exam. Yet my main interest is
radio telephony and telecommunications and the particular
electronics that goes with it. Why, therefore should I be
deprived of the right to pursue that hobby which interests me
greatly, what’s more, when 1 first came onto Citizen’s Band
three and a half years ago 1 knew practically nothing of
radios and antennae and propagation characteristics etc., yet
just by practical experience and information picked up
“along the line”’ 1 now know a fair amount about these
subjects.

From this last point alone 1 feel that the legalisation of a
Citizen’s Band is justified, let alone the other points 1 have
mentioned.

The writer of this letter included his name and address. This
was verified as genuine but has obviously been withheld from
publication. — Editorial Director.
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directly or indirectly involved or
affected by the activities of these
pirates.

One such reaction was the letter
reproduced on page 34.

In this article, | shall comment on
the situation in several ways, giving the
position of the PMG (as far as can be
ascertained from the little literature
that they have available, plus discrete
ferreting) also that of the Wireless
Institute of Australia (similar
qualifications) — together with my
own general views and
comments. The main point raised by
our correspondent is that the currently
illegal activities of the 27 MHz pirates
should somehow be ‘regularized’.

There are, of course, plenty of
precedents for allowing the 27 MHz
band to be used for this purpose. In
the USA for example, anyone, upon
application and payment of a nominal
fee, can obtain a permit to transmit on
the 27 MHz Citizens Band. But this
scheme is a big headache to the US
Federal Communications Commission
as the regulations covering the band
are constantly and blatantly abused.

The problem that arises is rapid
occupation and over-use, with
subsequent chaos and abuse of
regulations. In the US in particular,
where five watts is the maximum
permissible power, many CB stations
run power from several hundred
watts to over 1 kW SSB! And such
equipment is readily available 'off the
shelf’.

Even in Australia, where PMG
regulations restrict 27 MHz
transceivers to a power output of 700
mW, non-approved transceivers with
far higher outputs can be bought quite
easily. Apart from that, higher power
outputs are permitted for services
using frequencies close to 27 MHz, and
equipment sold for these services is
being exploited by pirates.

ANATURAL
RESOURCE

It has to be remembered that, in one
sense, the radio spectrum is a natural
resource. Although not literally
consumed, as are other resources,
there is an obvious need for controls
considering the multitude of claims
made upon it.

We know only too well that if any
resource is opened to use or
exploitation with minimal or zero
regulations, then chaotic exploitation
will inevitably follow

The early usage of the radio
spectrum was chaotic until
international conferences were held,
and committees/agencies established
to regulate its use. | contend that a
similar situation, on a macroscopic
scale, could arise if a segment of the
RF spectrum near 27 MHz were, to be

THE WIA'S

POSITION

The view of the WIA — as a
body — is that pirating (in any
form) undermines the aims,

. objects, functions and traditions

of amateur radio.

The WIA protested that
amateurs were not given a fair go
on the 'Four Corners’
programme. A protest was made
to the ABC, the producer of the
programme, Senator Mclelland,
the Prime Minister’s Dept., and
the Leader of the Opposition.

A number of State divisions
have made strong protests over
the Four Corners programme, as
has the Federal Executive of the
WIA. It is interesting to note
that the NSW division has been
quiet on the matter.

The amateur allocation on 27
MHz (ie — the 11 metre band)
has experienced an increase in
amateur use, with
encouragement from the WIA,
{(with the exception of the NSW
Division), over the past year or
so; probably with the object of
reducing the pirate occupation.
The proposed ‘novice’ amateur
licence is to be allocated use of
this band as well.

It is obvious that many
amateurs have very strong, often
quite emotional, and
unsy mpathetic opinions of
pirates. There are also a tolerant
few who believe that many
pirates can become good
amateur radio operators given
appropriate assistance.

THE PMG's

POSITION

Being a regulatory and
licensing body, the PMG are
naturally bound to enforce the
regulations as they stand.

The Wireless Telegraphy Act
makes it quite clear what
unauthorized transmissions are
— and spells out the penalties for
contravention.

Currently the maximum
penalties are $1000 fine and/or
five years imprisonment — with
or without hard labour. So far as
| can determine, this maximum
penalty has not been imposed in
at least the past five years.
Nevertheless many prosecutions
have been made for abuses of
the Act since its introduction
and varying penalties (fines of
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between $200 and $500)
have been imposed. In all
cases of pirating, the equipment
is confiscated. So if you're
caught you lose out all round.

This raises the 'rate-of-capture’.
Accurate figures on this are hard
to obtain without going through
all  records of court
proceedings . . . a time
consuming, and not necessarily
accurate, task. One would also
need to know the existing
number of pirates and their
growth rate over a given period.

In spite of some quite
ingenious, not to mention
elaborate measures adhered to
by most pirates, the PMG every
now and again catches one in the
act. The'subsequent/prosecution
is almost invariably successful,
but as it is almost impossible to
gauge how many pirates there
are, one does not know how
successful the PMG are at
catching them.

For obvious reasons, the PMG
Radio Branch dislikes pirates
and their activities but apart
from that they do not wish the
situations that prevail in the
USA and New Zealand to occur
here by opening up the 27 MHz
band to all comers.

Inevitably some pirates on 27
MHz (as distinct from pirates on
other amateur bands) turn to
amateur radio to further their
interest. A few amateurs admit
to once being 27 MHz pirates
before discovering the
advantages of becoming
legitimate. But it is quite
obvious, from their
ever-increasing numbers and
activity, that a large proportion
of these pirates are not turning
to amateur radio.

There is a need for an outlet
for an interest in com-
munications and the view of
the PMG (and obviously that of
the WIA) is that it should be
through the hobby of amateur
radio and the regulations under
which it now operates.

Both the PMG and the WIA are
committed to opposing
unrestricted or non-licensed (as
distinct from unlicensed) radio
communications by the very
nature of their gomposition and
functions. But they are to some
extent coming to grips with the
pirate problem as the
long-researched and advocated
novice amateur license will
shortly become a reality.




,. PIRATE RADIO

l -an objective view
H

MOEIAND
KLEC TROMICY

I

Transceivers shown here are
typical of those used by ‘pirates’,
Electronics Today emphasizes
that sales — in Australia —

of this type of equipment are
perfectly legal. There are many
authorized, legitimate users.

allocated for use with the minimal  etc. Here, interference is without May | suggest though that if the time
regulations envisioned by the currently  doubt, potentially hazardous to life spent pirating was otherwise engaged
illegal operators on this band. Many  and property. | had personal in studying for the amateur licence,

countries have noted the USA's
experience and have not allocated
frequencies near 27 MHz for such use.

One of the prime arguments raised
against the legalization of 27 MHz
CB’ing is the possibility of interference
to other legitimate users.

Our correspondent questions that
this could happen — but here he is
clearly wrong. He ignores the fact that
essential services are allocated space in
this section of the spectrum — rural
ambulance services, bushfire brigades

experience of this, when during the
1965 Victorian bushfires our
communications system was disrupted
by pirates’ radios.

If 27 MHz CB was to be legalized,
the problems would almost inevitably
increase — as overseas experience has
shown.

Another point raised by ‘our
correspondent is that many ’‘pirate’
because they do not have time to
study for an amateur licence.

pirates would be able to follow their
alleged interests with far fewer
restrictions than at present.

Many pirates have an erroneous idea
of the level of technical knowledge
required. It is only barely ‘specialised’,
in fact some of the questions could be
answered by high school students
doing science as part of their
curriculum,  Assistance is readily
available throughout most of Australia
via clubs, the WIA etc. Most amateurs
are only too willing to assist

This letter (regrettably unsigned) was
received by Peter Cossins, VK3BFG.

it appears to be a copy of a letter to

the Postmaster General. It was originally
published in the ‘Victorian UHFer’ and
is reprinted by permission,

The Postmaster-General,
Parliament House,
Canberra, A.C.T. 2600.

Dear Sir,

In recent years many approaches have
been made to the Australian Government
for the establishment of a Citizens Radio
Band and no doubt most of these
approaches have urged the use of 11 metres
for this sphere of operation,

Firstly, there is no doubt whetsoever that
8 definite need exists for licensing of this
type in Australia. The millions of licensed
Citizen operators throughout the World
prove this, from Europe through Japan and
New Zealand to the U.S.A. and Canada. The
fascination of wireless communication has
established Amateur, Commercial, Defence
and developmental radio services from here
to the Moon

The great percentage of any population
would like to have the use of wireless as a
medium for communication, however in this
Country it is restricted for the use of the
technically qualified, emergency, and
commercial interests. Those persons who are
not therefore engaged in the latter two
activities find that the technical
requirements needed for say, Amateur
Licensing, are extremely difficult; for, to
the majority it boggles the mind. The writer
considers it an injustice to debar any

responsible person from communication, be
it wireless or any other method.

Unfortunately, those Countries which have
adopted the High Frequencies for Citizen
Operation regret having done so. If one
monitors any of the Citizen channels using
10 or 11 metres in either the U.S.A. or New
Zealand the chaos is soon apparent. We can
therefore take heed and consider the
alter natives.

Before putting forward any proposal it is
interesting to note that there is excellent
radio operator material using our popular
handphone channel and it is these people
the writer is particularly concerned about,
for to many of them the mathemetics of
electronic theory and the music of Morse
Code is more often than not seen as a
Ceveat to Amateur Licensing. This is a
statement borne out by the comments of
many of the instructors of our youth clubs,
so it follows that if we are prepared to act
with imagination and understanding, if we
are willing to give the problem some
intetligent and sympathetic consideration,
the answers will be found.

The following suggestions, | believe, will
overcome the majority of the common
objections — both from the Post Office and
Radio Service in a segment of the Ultra High
Frequency or VHF Bands for the use of
radio hobbyists and novices. This service
should be distinct from the existing
Amateur Service, however the Amateur
fraternity could be invited to comment on
frequency allocations and general attitude as
the proposed Service would be the obvious
starting point for most potential Amateurs.
The details are as follows:

The mode to be Frequency Modulation.

The Licensing of Base Stations only,
except as hereinafter provided.

A maximum of 10 watts aerial input.
P.M.G. type approved transceivers.

At least two megacycies of the UHF or
VHF spectrum.

Antennae to be Vertically polarised and
non-directional, however gain verticals
should be provided for,

. License should be on a permanent basis
not by tenancy.

8. No theory or Code required but a rigid
examination on station operation,
regulations and safety procedures.

9. A Call-Book issued with every new
license.

10. Crystal controlled channals.
11. License fees to be the same as for
commercial base stations.

The following comments are to expand the
eleven abovementioned intentions: —

The use of FM would avoid the hash of
heterodynes on occupied channels and
would suit the electronic industry in it's
development of the FM field. Any
encouragement to design and manufacture
this type of equipment in Australia is of
tremendous importance to the industry and
the economy.

The use of Base Stations only, means that
the Service would be self policing as is the
general case in most commercial operation.
Coupled with the Call Book and the absence
of Mobiles, direction finding would be very
easy for the Monitor.

The only provision for mobile operation
wculd be for Service Organisations such as
the Country Fire Authority, The Volunteer
Emergency Reserve, Civil Defence and St.

GOSN
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enthusiastic newcomers.

My belief is that many — but not all
— pirates would have the necessary
intelligence and aptitude to study for
and pass the present amateur operators
licence.

The writer of the letter raises an
interesting point when he says ‘Why
should | be deprived of the right to
pursue that hobby which interests me
greatly’. | know that many pirates
share this view. But really they are
only depriving themselves. One
exception to this comment of course is
those under the qualifying age. But
here, the forthcoming ‘novice’ licence
will help.

In my view, those in favour of
legalizing 27 MHz CB operation have
not presented a well argued case. They
seem to be trying to convince
themselves that what they are doing is
illegal but not damaging — and to
express their feelings of being
hampered by what they regard as silly
or unnecessary legislation,

Ultimately they are at a
disadvantage. Because their activities
are illegal they cannot form a national
association more effectively to put
their case to the authorities. Nor, for
the same reason, can they effectively
assist each other. Apart from that they
are severely limited in their range of
activities and projects — with
consequent limitations on any real
learning gained from experience.

Of course the BIG question is how
many of these people pirate for the
thrill of illegality — rather than any
genuine interest in communications as
such.

A FURTHER LICENCE
CLASSIFICATION

Surprisingly, our correspondent has
not raised one very valid point that has
been made by many people — both
inside and outside the pirate radio
controversy.

This is that many people (although
not necessarily pirates), are interested
in radio communications per se, not
the technology involved.

Such people may well have no
interest whatever in radio technology
— nor the aptitude to learn and
understand the theory. And as is only
too obvious when listening to many
amateur operators — there is not
necessarily a positive correlation
between technical knowledge and
good station operation.

There does seem to be a very good
case for a ’‘minimal requirements’
licence, — the forthcoming ‘novice’
licence not withstanding — and a
spectrum allocation for these interests.

And so having in all probability
alienated pirates and 27 MHz CB band
protagonists alike — | might as well go
on record as saying that, in general, !
wholeheartedly support .the proposals
put forward by the writer of the letter
reproduced on this page.

Overall, | think it is an intelligent
approach and deserves wide and
thorough discussion.

However | think that the interests of
all concerned could best be served if
the Citizens’ Band users shated a
portion of one of the existing amateur
VHF or UHF bands. (“Daddy — who

Johns Ambuiance. The maximum power
allowable for these mobiles could be
restricted to 5 watts, Of course the new
Band would have to be subdivided into at

activities.

two sections to cater for these

Postmaster-General’s
invited approaches from Amateur Radio
jroups for their thoughts on Novice
Licensing, however we regretfully find that
sfter much debate no unity exists for an
approach to your Department on the

Department has

Suitable transceivers are readily available
for use in the UHF spectrum, When a novice
graduated to a higher class license the same
equipment could still be used in the amateur
UHF Bands.

The provision for gain vertical antennae
would give an incentive to those interested
in the study of UHF propogation, as littie
has been developed in this area.

If licenses were issued on a tenancy basis it
would result in an ever increasing influx of
stubborn pirates as esch tenency lapsed,
thus defeating one of the important
objectives of the scheme.

To those of us who have monitored a cross
section of the commercial FM channels,
any programme to improve the standard of
operation is welcome,

A Call-Book would give the Licensee a
good measure of respectability and therefore
prepare the way for mature and cordisl
operation,

Despite the monetary fears of the Post
Office for it's telephone and telegraph
network, the New Zealand scheme hes
shown that no decline in revenue can be
attributed to their Citizen Band — to the
contrery, their operators continually refer
to the telephone for persone! and reliable
communication especially when the radio
channels become busy. In any case the type
of operator using the service would not be
‘Landline Material’.

It is known and appreciated that the

subject. It now seems that the matter should
be brought to your direct attention.

In conclusion, the creation of a service in
the UHF or VHF Bands, as proposed, would
eliminate ‘skip’ operation. Even in the well
conducted New Zealand Citizens Radio
Scheme, the 26 megacycle channels are
chaotic when the ‘skip comes in’. This is the
prime reason for proposing the UHF/VHF
spectrum. At the time of writing it appears
inevitable that the FCC in Washington will
approve an 80 channel Citizens Service in
the 220 megacycle Band. The U.S.A. has
learned the hard way and although their
new Citizens Band will overcome the
majority of the problems it will be many
years before the 27 megacycle problems are
phased out.

Our Hobby or Novice Band would provide
e legitimate means for radio students to come
on the air, instead of via the doubtful
influence of 27 megacycles.

May | add, that aithough these suggestions
are considered revolutionary by some
acquaintances active in amateur circles, by
radio technicians, relevant personnel in the
Post Office and from the electronic
industry, not one valid argument has been
out against them — many of us consider that
it is time these prcposals were specifically
put to the Government and in this regard |
ask for your earnest consideration,
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are all those people outside our house
shouting ‘Traitor'???). Specifically, |
would suggest 146 MHz to 148 MHz
for 147 MHz to 148 MHz),
alternatively 439 MHz to 441 MHz,
The advantage, as | see it, would be
that Citizen’s Band users would be
able to come into contact with
amateurs ‘on the air’ and (hopefully)
benefit from a technical resource that
would be unavailable to them if they
were allocated another frequency
sement. Those who were capable of
achieving the technical level required
by the amateur examination, and
pursued their initial interest on the
VHF/UHF Citizen's Band, could be
encouraged and aided to sit for their
amateur licence. Both groups would
benefit. | think that the Novice
amateur licencees should be granted
use of the same segment, in addition
to those already proposed as set out
elsewhere in this article.

| suggest the above segments of the 2
metre and 70 cm amateur bands for
the following reasons. The
international 2 metre amateur band
covers 144 MHz to 146 MHaz.
Australian amateurs are atlocated 144
MHz to 148 MHz Considering that
Australian amateurs have an extra 2
MHz and that the predominant
transmission mode between 146 MHz
and 148 MHz is FM, | think that this
segment is ideal for shared use
between amateurs and CB. However,
considering the increasing occupancy
between 146 MHz and 147 MHgz,
{repeaters being used in this segment
as well), | think that only a limited
number of common channels should
be allocated to CB for shared use and
that the segment 147 MHz to 148
MHz should be ‘open ground’. It also
avoids adjacent channel interference
between ground stations when
amateur satellite operators are using
the OSCAR satellite frequencies just
below 146 MHz. In the 70 cm band |
chose the segement 439 MHz to 441
MHz as this overlaps present FM
operation (albeit limited) and again
avoids the amateur satellite segment
which covers 435 MHz to 438 MHz.

To sum up, it seems to me that a
solution to pirating is best approached
from several directions.

Firstty, the forthcoming novice
licence notwithstanding, to introduce
a further licence classification for the
benefit of whose who are interested in
communications but lack the technical
expertize or interest in the associated
technology.

Secondly, to introduce legislation
prohibiting the sale of transceiving
equipment to unlicenced people (in
Britain a transmitter/transceiver may
not be sold without the buyer
producing evidence of his authority to
use it).
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HAM RADIO SUPPLIES

MAIL ORDER SPECIALISTS

323 Elizabeth Street, Melbourne {2 doors from Little Lonsdale Street)

MIDLAND
MODEL 13-700 TRANSISTOR 2-CHANNEL

CALL SIGNAL TRANSCEIVER
CIRCUIT: 1 Watt, 2-Channel Solid
State Transceiver, 12 Transistors,
1-Diode, 1-Thermistor.
' RECEIVING FRE-
QUENCY: 2-Channels
available, Channel 11
{27.240 MHz) Crystals
Factory Installed in
Number One Position.
RECEIVING SYSTEM:
Crystal Controlled,
super-hetrodyne System
with Tuned RF Stage.
INTERMEDIATE FREQ:
455 kHz.
TRANSMIT SECTION:
Crystal Controlled
Oscitlator foloowed by RF Amplifier
MODULATION SYSTEM: Push-Pull
Level Class ’'B"".
RF INPUT POWER: 1 Watt.
FREQUENCY TOLERANCE: 10.005%.
RECEIVER SENSITIVITY: 1luV or better
at 10 d8 S/N.
gPEhAKER/MICrophone: 2% PM Dynamic,
-ohm,
ACCESSORY JACKS: AC, Earphone and
charge.
POWER SOURCE: 12V DC (8 x 1.5V
“AA'" cells) $39.95 each P.P. ($1.00 or
$79.00 a Pair BE EARLY.

High

NEW RELEASE

MODEL NC-310

DE-LUXE 1 WATT 3 CHANNEL

C.B. TRANSCEIVER

® WITH CALL SYSTEM

e EXTERNAL AERIAL

CONNECTION

SHECIFICATIONS, NC-310
Transistors:13 .
Channel Number: 3, 27.24 OMHz Citz. Band
Transmitter Frequency Tolerance: 1.005%
RF Input Power: 1 Watt
Tone Call Frequency: 2000H2
Receiver Type: Superheterodyne
Receiver Sensitivity: %HJV at 10d8 S/N
Selectivity: 45d8 at OKHZz
IF Frequency: 455KH2z
Audio Outout: 500mw to External Speaker
Jack
Power Supply: 8 UM-3 (penlite battery)
Current Crain: Transmitter: 120-220mA
Receiver: 20-130mA.

Price $50 per unit or $99.00 pair.

ELECTRONIC KITS FOR
' BEGINNERS
B 0.
e ool
[
Mykit Series 150 in 1
Popular imported

Y
Mykit Series 10 in 1

electronic  kits, no
soldering, easy to assemble, battery
operated, safe, suit all ages children and
adults, board type construction with easy to
fo'now instructions that make them ideal
gifts.

CRYSTAL RADIO KIT No. 28207, tunes
AM broadcast band, simple 1 hour
construction, no batteries, ideal for
beginner, post and pack. $4.95 30c¢ p.p.

AM TUNER AMPLIFIER KIT No. 28241,
build your own 3 transistor tuner and
amplifier, all parts transistors, tuning gang,
transformers, speaker etc. $13.50 p.p. 75cC.
10 PROJECT ELECTRONIC KIT, No.
28202, 10 working projects, SOLAR
BATTERY, builds radios, oscillators, signal
generators, all solid state. $8.95 75c p.p.

15 PROJECT ELECTRONIC KIT No. 1544,
fearn electronics with each project. Build
these, morse code oscillator, radios, alarms,
sirens etc. $11.25 p.p. 50c.

1C-20 20 PROJECT ELECTRONIC KIT,
learn about intergrated circuits with this
educational kit, 20 working projects
inciuding intergrated circuit. $13.25 p.p.75¢c.
50 PROJECT KIT No.28201 DELUXE
MODEL, 50 working projects, educational
entertaining, all solid state, includes
everything, nothing to buy, constructed in
hardwood case, panel meter, radios,
amplifiers, burglar alarms, tachometer, test
echipment. good value — $21.50 p.p. $1.00.
DELUXE 150 ELECTRONIC PROJECT
KIT using intergrated circuits. Contains all
arts for 150 different working projects
ncluding 1.C. diode and transistor radio,
electronic Sswitches, relays, alarms, test
equipment, etc, etc. Very good value, Prices
$34.95 p.p. $2.00.

NEW RELEASES

80/ Project kit build 80 different and
sophisticated circuits. Includes mike,
speaker etc. $24.50 p.p. $2.00
Also detux 200 project kit
December $45 p.p. $2.00.

in stock early

MODEL OL-64D/P
MULTIMETER

20,000 ohms per volt.
DC volts: 0.025, 1, 10,
50, 250, 500, 1000 (at
20K o0.p.v.), 5000 {at
10K o.p.v.). AV volts:
0-10, 50, 250, 1000 (at
8K o.p.v.). DC current:
S0uA, 1mA, 50 mA,
500 mA, 10 amps.
Resistance: 0-4K,
400K, 4M, 40 megohms. DB scate — 20 to
plus 36 dB. Capacitance: 250pF to 0.02uF.
Inductance: 0-5000 H. Size: 5% x 4-1/6 x
1% in. Price $19.75 p.p. 50c.

CT-500/). $16.75

Popular, medium-size,

mirror S, crajihie’s

Overload-Protected.

AC/V: 10V 50V,

250V, 500V, 1000

(10,0008/V)

DC/V: 2.5V, 10V, 50V,
OSV, 5000V

: C/A: 5 SOOIJA,

OmA, 50 A,

OHM: 12k§: 120k&2 1.2m82 12m82

db: — 20db to +62db.

Approx. size: 512’ x 3-5/8" x 1%''. p.p. 50c.

SMA,

RF SIGNAL GENERATOR
Model TE-20D

SPECIFICATIONS

Dial has 7 separate band
TE-20D covers 120 kHz — 500
MHz (6 Fundamental Bands &
1 Harmonic Band). Frea.
Accuracy: + or —2%. Audio
Output: to 8 volt. Internal
Modulate: 400 Hz approx.
Tube: 12BH7A, 6 ARS5. Power
Source: 105-125V, 220-240V
AC 50/60 Hz. 12 watts TE-200D employs a
Xtal socket and can be used as below. a.
Self-Callbration. b. Marker Generator.
Small size-Space Saving. Printed Circuit for
a uniform characteristic. Dimensions 140 x
215 x 170 mm, Weight: 2.8 kg,

Price $47.00. P & P $2.00

. GRID DIP METER
Model TE-15

SPECIFICATION

Freq. Range: 440 kHz-280

MHz in 6 Coils.

A Coil 0.44 — 1.3 MHz

8 Coil 1.3 — 4.3 MH2z

C Coil 4,14 MHz

D Coil 14.40 MH2z

F Coil 120280 MHz
Transistor: 3 TR’s & 1 Diode. Meter: SOOUA
Fs. Battery: 9V (BL-006P). Dimensions:
120 x BO x 40 mm. Weight: 730 g.

Price $36.50. P & P $1.00

DELUXE
Audio Generator
Model HE-22D

SPECIFICATION

Freq. Range: Sin. 20 Hz-200
kHZz; Square: 20 Hz-25 kHz.
Output Voltage: Sine: 7
valt. Square: 7 volt.
Output Impedance: 1000
ohm,

Frequency Accuracy +3% +
2 Hz.

than 2%.
Tube Complement: 6B8MS8
12 AT7, 624.
Power Source: 105-125, 220-240V AC,
50/60 cps. 19W. With attenuation Range 4
Ranges 1/1, 1/10, 1/100, 1/1k.
Compact-Space Saving. Printed Circuit for
uniform Characteristics. Low Distortion.
Dimensions: i40 x 215 x 170mm. Weight:
2.8kg. Frice $49.50. P & P $2.00

Distortion: Less
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GENERAL COVERAGE
COMMUNICATION RECEIVERS

DX150B REALISTIC WITH
SEPARATE SPEAKER

The DX1508 gives
long-range, world-
wide realistic
reception on 4 bands,
including Broadcast.
Fully transistorised
all-solid  state no
warm-up delays, the
DX1508 witl run on drv cells it current fails
or is not available, will operate from a car’s
cigarette lighter or any 12V DC service. A
240V AC power supply is also built in. Over
30 semi-conductors-product detector for
SSB/CW, plus fast and slow AVC-variable
pitch BFO-illuminated electrical
band-spread, fully calibrated for amateur
bands-cascade RF stage-ANL for RF and
AF-zener stabilised-OTL audio-iluminated
S meter. Price $229.00. P & P $2.00

S EEREE -3

“TRIO"” 9R59DS. (General coverage.) 4
bands covering 540 kcs, vailve type, to 30
Mcs. Two mechanical filters ensure
maximum selectivity. Product detector for
SSB reception. Large tuning and bandspread
dials for accurate tuning. Automatic noise
limiter. Calibrated electrical bandspread.
“S**  meter and B.F.O. 2 microvolts
sensitivity for 10 db S/N ratio. Price $180.
p.p. $2.00.

SP5D. Matching 8 OHM speaker unit for use
with Trio Equipment. Price $15.50 p.p. 50c.
LAFAYETTE HA-600A five-band,
bandspread tuning, solid state SSB-AM-CW.
$225 LAYFAYETTE HA-800, solid state, as
above but Ham Band Only, SSB-AM-CW.
$220.00 p.p. $3.00.

i410K1 MODEL L-55 FET MULTITESTER

T his

amazing
instrument

features a
20 Meg ohm input
impedance, 36 ranges
from 300 mV full scale
to 1200 volts and can
measure as low as .2
ohm! Comes complete
with probes and carry
case. $42.95 p.p. 75c.

MODEL C1000 $6.95 P.F. 50c

Is the ideal low cost pocket
meter.
AC volts: 10V, 50V, 250V, a
1000V (100034/V). 3
DC volts: 10V, 50V, 250V, x
1000V, {100034V)
DC current: A, 100mA . .
OHMS: 150k = s
ggclbel;: -lo%b to +22d8.

imensions: 4%’ x 3-1/8" x 1-1/8"" 434" x
3-1/8" x 1-1/8" / /

200-H. $12.50 P.P. 75¢

90° quadrant meter.
Pocket size.

AC/V: 10V, 50V, 100V,

500 ?(L/. 1000V

(10,0003 4/V).

DC ) 50V,
2500V

DC/A: 50UA, 2.5mA, 250mA
OHM: 60k GMQ

Capacitance: 100pF to .01-UF, .001LF to

A MF
t[i\b:dﬁzogb to + 22d8.

udio Output: 10V, 50V, 120V, 10
Approx. size: 412" x 3U"'x 1-1/8" 00V Ac.
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jensen
MODEL 2

gives you
2 WAY RELIEF

Ny
/)

/

Heres good news for Hi-Fi buffs!

Jensen Model 2 — It’s an outstanding 2 way speaker system,
with a whole lot more performance, features and value.

1. PERFORMANCE: You get one each of Jensen's famous

woofers and tweeters. A 8'° woofer and a superb 3%’ direct
radiating tweeter.

2. FEATURES: We use the Flexair suspension system for
clarity. A unique crossover for tonal blend. A handsome vinyl
covered cabinet. And the best 5 year warranty.

3. VALUE: Total Energy Response design: Jensen’s exclusive

fuller richer sound. It's the difference you hear when you
compare.

$169 per pair

*SEE YOUR AUDIO DEALER TODAY
THEN TAKE TWO JENSEN MODEL 2
SPEAKER SYSTEMS AS DIRECTED
YOU'LL FEEL BETTER FAST!!

®
AUSTRALIAN DISTRIBUTORS:
en 8.J.D. Electronics Pty. Ltd., 190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 4394201
® . 202 Petham St., Carlton, 3053 Vic. Ph, 347-8255

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1974 39



SURUGA CASSETTE RECORDER
STERED AMPLIFIER SYSTEM

WITH AM RADIO AND BUILT-IN DIGITAL CLOCK WITH TIMER

N

Model SE4308

The system is a combination high quality deluxe AM receiver; a Stereo amplifier for record
reproduction, a precision stereo cassette recorder with a digital clock and a timer, and a matched
pair of dynamic microphones. It is designed for optimum re-production of program material from
Radio Braodcasts, Cassette Phonographs and any other Audio Source. Full facilities are provided for
recording directly from radio receiver, live program from microphones, external equipments such
as record players, 8 track cartridge players, etc. For your added pleasures and conveniences,
AUTOMATIC RECORDINGS, WAKE UP and GOOD NIGHT SLEEP services can be made.

@ Total Power Output:

® Frequency Range Tuner:

@ Frequency Response:
@ Stereo Separation:
@ Stereo Cassette Deck:

@® Clock and Timer. Clock:

15W(1HF) 10W (RMS @ 8 ohm .8% distortion)
AM 535-1605 Hz

20-20,000 Hz at -3dB or less

30dB

4 Track 2 Channel

Made by Copal, Auto. off/on w/Sleep Switch.

Time: Up to 3 hour time set.
Auto Recording: Up to 1 hour with C120 Cassette
® Voltage: AC 240V, 50 Hz

17" (W) x 4-3/8" (H) x 9-7/8" (D)
8-1/8"" (W) x 9-7/8" (H) x 5%"’ (D) (with 6%’ speakers)

® Dimensions: Main Unit:
Speaker Enclosures:

1. SURUGA MODEL SE4308
with speaker system $2 52-45 tax included

less speaker system $239-70 tax included

2. SURUGA MODEL SE4308A/MAG CT

with pre-amp for magnetic gramo cartridge .
with speaker system $265-20 tax included

less speaker system $2 52-20 tax included

Sole Australian Agents:
rdm 's GROUP Telex 32980

City Depot: 157 Elizabeth Street,
Melbourne, Vic. 3000 Phone 67-2699
Southern Depot: 1103 Dandenong Road,
East Malvern, Vic. 3145, Phone 211-8122

562 Spencer St., West Melbourne, Vic 3003
Phone 329-7888. Orders 30-2224
OPEN SATURDAY MORNINGS
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LDUSE LIUNG |
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This is the Hi-Fi Year 20 A.S. Twenty
vears AFTER SANSUI. Twenty years
fter Sansui successfully introduced
hi-fi amplifier to the world markets.
‘wenty years of Sansui achievement.
‘wenty years of dramatic changes on
he hi-fi scene. We've seen the
ntroduction of the stereo recording
and four channel equipment . .. and
Sansui has been there, pioneering
research and development for the ever
growing international audio market.

Today Sansul equipment leads the
field, at home in Japan and overseas.
Sansui's formidable reputation has
been built around the performance
and reliability of the Sansui product.
With Japan’'s most dedicated electronic
engineers at the drawing boards and
supervising production, it's not
surprising.

H.

Sansui

Sansui sets world wide standards for
audio equipment. You're always ahead
technically when you buy Sansui. And

you get extraordinary value for money.

See your Bleakley Gray dealer!

1 THE HI-H VEHR

What's in the Sansui range in the Hi-Fi
Year 20 A.S.?

[] STEREO AMPLIFIERS [] FOUR
CHANNEL AMPLIFIERS AND RECEIVERS
[J FOUR CHANNEL “ADD ON'" UNITS
[J STEREO TUNER/RECEIVERS

[J SPEAKER SYSTEMS [J] TUNERS
[J] HEADPHONES [J TWO AND

FOUR CHANNEL TAPE DECKS

[J] STEREO CASSETTE DECKS

[J TURNTABLES/SOUND SOURCES

[J MANY AUDIO ACCESSORIES.
Sansui equipment is distributed
throughout Australia by the Bleakley
Gray Corporation Pty. Limited, a
Division of Rank Industries Australia
Pty. Limited. Sales and service
facilities are nation wide ... and

Sansui performance is matched only
by the enthusiasm of the specialist
hi-fi stores ...the men who sell Sansui.

Sansul equipment Is manufactured by:— Sansul Electric Co. Lid., 14-1, 2-chome,
Izumi, Suginami-Ku, Tokyo, Japan.
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I H | LI I E i 1 Latest amplifier from
Philips incorporates

mid-range ‘presence’

control

DURING the past few years, Philips

have produced a range of record

Broel & Kjaor_ Potentiomater - hm-n—hw--&&-:-s_'_b:':-*m players, amplifiers, loudspeakers and

: et 1 tape recorders under the trade name

‘High Fidelity International’. The

<) performance of this range has been

specifically engineered to comply with

{or exceed) the requirements of the

West German high fidelity standard
DIN 45 500.

The unit reviewed here is the Philips
521 amplifier. Of very modern design,
perhaps its most striking feature is the
frontal appearance which, surprisingly,
is more typical of the best American
design — rather than European.
tn The satin aluminium fascia is divided
’ into three sections, the top a broad

band of aluminium, recessed into
s % x s s SR SR ARG (R which are two VU type meters one
mﬁku o - L g end, and a large circular volume
F ' control at the other.
=1 Below this, on a central black band,
= i 5 . ] are four horizontal slider controls.
i = : From left to right these provide,
channel balance, bass cut and boost,
1 & presence cut and boost, and treble cut
2 T == and boost.
H— = == At the extreme right hand end of this
% i i 1 black band are two bezels, a red one to
§ % (2 indicate power on and a green one to
£ ] indicate stereo selection.

i H = =5 1 On the thin 20 mm wide fascia area,
R i = e behind the High-Fidelity International
B C n label, are two DIN sockets, one for the

microphone — the other for

o
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Recommended retail price $295

headphones. To the right of these are a
contour switch with three contours for
the loudness control; a switch
providing rumble plus scratch filter, a
separate scratch filter position and a
separate rumble filter position.
Adjacent to these at the right hand
end of the fascia are twelve miniature
lever switches. These select
microphone, tuner, tape recorder,
auxiljary input, monitor, mono
selection, speaker 1, speaker 2, or four
speakers in parallel, headphones, and
last but not least a power switch. The
inputs are interlocked one with the
other, and the four output switches
are also interlocked so that only one
may be selected from each group.

MECHANICAL CONSTRUCTION

The main frame and chassis of the
amplifier are constructed from steel,
aluminium, and plastic mouldings.
These have been cleverly designed to
provide not only high strength but a
system for supporting the wiring
harnesses within the main body of the
amplifier.

The top cover of the wunit is
fabricated from veneered plywood
suitably slotted to provide ventilation
whilst at the rear Philips have designed
some fancy but nonetheless effective
heat sinks to provide good thermal
ventilation for the large BD182 type
silicon transistors.

The inside of the amplifier is divided
into four main sections. A large well
shielded power transformer, with
internal fuse connected to its main
frame is on the right-hand side; the
main preamplifier section of the
printed circuit, with an &rray of
printed circuit mounted switches
(directly connected to the front
mounted lever switches) is in the
centre. Adjacent to this at the left
hand end of the amplifier s a large and
well constructed power supply
complete with 3ll silicon dicdes for the
rectifiers and large electrolytic
capacitors. Behind this is the power

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1374

output stage complete with main heat
sinks and minor heat sinks for the
driver  transisters, together with
internal fuses mounted in spring clips.

Most of these unit inter-connections
are terminated in printed-circuit-
board-mounted miniature Philips plugs
and sockets

Five DIN input-sockets are provided
at the rear of the amplifier. These
cater for crystal or auxiliary input,
tuner, tape recorder, monitcr ocutput
and magnetic pick-up. Surprisingly
there are no RCA type coaxial sackets.
The connections for speakers are
provided far also by four DIN scckets.
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PHILIPS 521
AMPLIFIER

A screwdriver operated switch at the
extreme left hand end of the amplifier
provides for 110, 127, 220, and 240
volts mains input at either 50 or 60 Hz
line frequency.

PERFORMANCE

In operation, the amplifier conforms
exceedingly well with the
manufacturer’s specification. All of
the main parameters, including power
output (which in this case is 30 watts
into four ohms both channels driven,
and 16 watts into eight ohms) are
achieved with a slightly lower
harmonic distortion than indicated by
the handbook.

The measured frequency response
was within t% dB from 35 Hz to 20
kHz at rated output (with both
channels driven) into four ohms. Good
though that was, even better results
were observed at lower output levels.

Channel separation—using an RCA to
DIN conversion socket purchased
specifically for the review — was not as
good as would normally be expected,
but the poor result was basically a
fault of the adaptor rather than the
amplifier itself.

In a system correctly wired as it
should be, with shielded inputs to
both channels, the manufacturer’s
claim of 45 dB separation should be
easily achieved.

Input sensitivities are as they should
be. In particular the two millivolts
sensitivity for magnetic input is more
than adequate for the majority of
modern high quality cartridges.

The distortion characteristics of this
amplifier are particularly good
although the onset of high level
distortion is particularly rapid once
the threshold of clipping is reached.
The true distortion level at one tenth
and one half of the maximum
output power lies between 0.01%
and 0.1%. The circuitry utilised
for the final output stage s
particularly effective in providing very
low levels of distortion.

The incorporation of a presence
control {(ie control of mid-frequencies)
is a relatively new feature, It is of
especial value when one is using a
speaker system whose performance is
non-linear in the critical
mid-frequency region and for
enhancing response in rooms that are
excessively absorptive in the critical
mid-frequency regions. This problem is
one that has plagued European-style
homes for years because the
combination of thick drapes and large

44
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stuffed furniture provides a substantial
drop in effective reverberation time in
the region between 1 and 10 kHz.

The loudness control is unusual in
that there are three switch-selectable
contours, Apart from this, the level of
loudness compensation is set in two
stages by the volume control setting.
For example, on loudness contour
position 1, the compensation is +4 dB
at 50 Hz at a volume of —25 dB,

R RS ASAs L BEL

g T e -

~

increasing to +8 dB at 50 Hz at a
volume of —43 4B, {maximum volume
regarded as O dB). These two stages of
loudness compensation are shown in
the specification table accompanying
this article.

We tried the amplifier out with a
range of programme content using
both Philips’ and our own standard
monitor speakers and could in no way
fault its performance.
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The Philips 521  amplifier s
extremely good. Its performance is of
the highest level and it is in our
opinion one of the finest amplifiers
that Philips have ever produced. Whilst
its maximum output power is only 30
watts per channel, provided one does
not use speakers of unduly low
efficiency, the intending purchaser can
be assured of his ability to rattle the
windows to his heart's content. [
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PRE-PAK electronics and agencies

HEAD OFFICE and mail
order dept

718 Parramatta Rd., Croydon,
N.S.W, 2132, Ph: 797-6144

WOLLONGONG, NSW Agent,
Hi-Tec Electronics 265

Princes H'way, Corimal, N.S.W.
2518. PH: 84-9034.

NEWCASTLE, NSW AGENT
Digltronics Aust.
12 william Street,
Maryvilie, NSw,
Phone 69 2040
SOUTH AUSTRALIAN AGENT
Revolver Electronics

{(mail order only) 20 Essex

St., Goodwood S.A. 5034,

Pty. Ltd., Philtronics Cnr. Grendon

2293, QId. 4740. Ph: 78855

DUBBO, NSW AGENT

NTH QUEENSLAND AGENT

and Palmer Sts., Nth Mackay,

A & R Olsen 34 Church St.,
Dubbo 2830. Ph: 82-2300.
WEST AUSTRALIAN AGEN1
B.P. Electronics, 192-196

Stirling Terr., Albany, W.A.
6330. Ph: 41-3427

HUNTER VALLEY N.S.W. AGENT.
Hunter Valley Electronics
and Hi-Fi., 478 High st.,
MAITLAND. N.S5. W, 2320.
Phone: 336664
QUEENSLAND AGENT
Proportional Systems Aust.

4 Gaythorne Rd., Gaythorne,
Brisbane, Qld. 4053.

AUSTRALIAS BIGGEST ELEGTRONIGS DISCOUNTER

&V CALCULATOR
AN WMODEL 600

4 " Features:—

® 6 Digit Capapility.

® Addition or
Subtraction.

® Mul tiplication
Division.

e Chain or
Calculations.
® Automatic
and Summing.
® Compact Size — only
S x 2V2'' x 7/8".

or
Mixed

Squaring

Place your order NOW
while stocks last!

DIGITAL CLOCK IC's
NATIONAL are leaders in the design and
manufacture of MOS LS| Digital Clock
Integrated Circuits and offer a range of 3
clock cnips to suit all appiications.

MM5314
A 24 pin DIL moulded clock chip with 4/6
digit select, 60/60 Hz operation,

fast/slotv/hoid time setting and multiplexed
7 seamept outputs.

MMS5311

A 28 pin cerimic clock chip with anl the
features of the *AM5314 plus multiplexed
BCD outputs.

MMS314............ $15.00 post 25¢c
MMS31T co. cveom bt $18.00 post 25¢
MMS316 — the best «f them all — a

“super-chip’’. A 40 pin chip which contains
all the features of those atbove, and then
some: AM/PM outputs, 24 hour alarm
setting, power fallure Indicator,
blanking/brightness control capabllity, 9
minute snoozZe alarm and last but not least,
a presettable 59 minutes sleep timer.
MMS316 . $28.00 post 25¢

FREE OFFER — we include sufficient

.

DIGITAL CLOCK KIT $59'50

THE NATIONAL/SPERRY SP151
evaluation kit conslsts of the
NATIONAL MM5314 Clock Chip
Sperry 4 digit 7 segment display, 13
driver transistors, 1.C. and display
connecting pins and 2 P.C. Boards.
Special package price, just $39.50, plus
50¢c post. A compilete Kit, including
those parts described above pius case,
transformers, resistors, capacitors, diodes

® 10 Transistors.

Post and :/Iole')'(‘ l.c."ﬁogk:at Pigs lfor 't:aé:lh chip, and hardware etc., Is available at the
A ogether w ata and circu agrams lal
PRICE $29 95 padking to build a complete digitat clock for ;%est:.a PG B GSil SER MR 65 GT
S $1.00 240V operation.
Featuresi— [ car RADIOKIT | $33 50
a

® 2 Watt Output.
e R.F. Amplifier.
e Tone Control.
12 \"2 Ve
ground.

o Push-Button or
Manual Tuning.

included. Price

A new 10 transistor push-button car radio kit wlll be available
later this month using a Philips UF415 pre-aligned and assembled
tuner module. Reception is extremely good even in country
districts due to RF amplifier and power output of 2 watts is
more than ample, The push button or manual tuner makes for
easy selection of stations and the overall appearance would
complement the interior of any car. A speaker and car aerlal are
(complete kit)
(complete Kit) without aerial or speaker $33.50., post $1.50.

$37.50., post $1.50. Price

SPEGIALS

10 8C547 (Equivalent BC107). $2.70
10B8C548 (Equivalent BC108). $2.70
108C549 (Equivalent BC109). $2.70
108C557 (Equivalent BC177). $3.50
10 BC558 (Equivalent BC178). $3.50
10BC559 (Equlvalent BC179). $3.50
5 BF194 $2.00
5 BF195 $2.00
2 2N5459 (Equivalent MPF105)FET.$1.50
2 2N5485 (Equivalent MPF106)FET.$1.60
2 2N2646 Unijunction. $2.00
2 2N3055 NPN Power. $3.00
2 AY9149 PNP Power. $3.00

PAK 45 — 10 NPN Silicon Transistors, T0O92
case. Suitable for small signal applications,
pre-amps, drivers, general purpose. New and
unmarked, intended as 8C107, BCl08,
BC109 serles. Guaranteed quality and data
sheet supplies. 10 for $2.00, plus 15¢c post.

PAK 50 — 10 PNP Sllicon transistors, 1092
case, Complements to PAK 45, intended as
8C177, BC178, BC179 series. Guaranteed
quality and dats sheet supplied. 10 for
$2.00 plus 15¢ post.

PAK 8 — 10 NPN Siticon transistors, TOS
case, Suitable for audio or drivers. New and
unmarked, similar to TT801 etc.
Guaranteed quality. 10 for $2.00 plus 15¢c

post.
BONUS. Buy any 3 packs for only $5 + 15¢
post.

LM381.1C now available $5.25

SPEAKER CROSSOVER NETWORK
IN KIT FORM

A professional laboratory designed crossover
network of constant resistance with
attenuation of 12d8/Octave both models.

MODEL CN1 — s a two-way L-C crossover
wlth a crossover frequency of 4kHz at 8
ohms. Power handling 30 watts R.M.S.
Chokes are prewound and full instructions
are supplied. Kit Price $4.00. Post 60c.

MODEL CN3— is a three-way L-C crossover
for woofer, mid-range and tweeter with
crossover frequencles of 500 Hz and 4kHz
at 8 ohms. Power handling 30 W R.M.S.
Chokes are pre-wound and full instructions
are supplied Kit Price $6.95. Post 75c.

7 DAY TRADING
AT HEAD OFFICE ONLY

Trading hours: MON — SUN 9.00am -
5.30pm
No Thursday night trading.

NEW AGENCIES. Area: Victoria.

If you have an existing full or part-time
business with a Central Location and wish
to expand and increase your Income, we
have a rewarding proposition to discuss with
you. Please write to Promotions Manager at
Head Office, giving some details of your
present business.

STEREO PRE-AMP KIT

PRE-PAK
Model SP-1

Low noise stereo
pre-amplifier
featuring

grated Circuit.

$19.90

STEREO PRE-AMPLIFIER a superlor
low noise design featuring [.C. clrcuitry.
Frequency Response 10 HZ — 100kHz.

Total Harmonic Distortion — 0,1% at 1kHz.
Channe! Separation 60dB. Noise — less than
0.5uV total input noise. Operating voltage
range — 9 to 40 V.D.C. Supply Current —
Approx. 10mA. Input Sensitivity — 3mVv
for 2V out. Input Impedance — 100k.
Complete Pre-Amp Kit with conventional
Round or Slider Controls |_:(VOL, BASS
TREBLE, BALANCE). PRICE: KIT FORM
— $19.90., post 40c.

NEW 35W POWER AMP KIT

A compact (only 3" x 2-3/8') Power
Amplifier Kit usina a Signetics' NE540
Power Driver Integrated Circuit driving a
pair of complementary, output transistors,
up to 35 watts RMS into an 8 Ohm load,
with a &osltlve and negative 25V Power
Supply. Kit includes P.C. Board, .C. Output
Transistors, Resistors and Capacitors, (Two
'r;qt'ng%d for Stereo) ... PRICE $9.95. each,
05 (5
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"'Creation of Sound'’ iIs greatly affected by the listening room
and the stereo system. If the basic system is poor, even a
masterful performance will not be worth a snap of the
fingers. It is the "MULTIAC" Series Compact Stereo, the
masterpiece (of ONKYO, which has been perfected through
the most stringent technical examination of the amplifier,
player and speaker system from every concelvable angle.

The MULTIAC Series is a multi-channel system using four
amplifiers specifically designed for bass, middle and treble
sound ranges, delivering acoustical effect consonant with the
listening room. By Incorporating a sophisticated electronic
crossover, the MULTIAC Series does away with the
complicated matching of amplifier and speakers.

The MULTIAC Series delivers distortion-free and clear sound.
When low to high sound range is amplified with a single
amplifier, sound ranges interfere one another and produce
the so-called mixed modulation distortion. This distortion
becomes  especlally noticeable between bass and
midrange-treble ranges, with 50014z as the demarcation line.
The MULTIAC has reduced this distortion to a negligible
0.05% by separating the amplifiers, i.e., by adopting the 2-way
system. Clarity of sound, therefore, is markedly improved.

by ONKYO

Distributed by:

DODWELL TRADING P/L.,
8 Glen Street,

Milson’s Point,

North Sydney

SPECIFICATIONS |

AMPLIFIER

Circuit 4 solid-state FM-AM stereo receiver.
Requency Range FM B8~ 108 MHz AM 5307 1,605KH2.
Sensitivity FM_ 1.7Uv, AM 12(.N. Dynamic Power (THD
0.5%) 60W (15W x 4 gaow 10W x 4)]. Rated Output
Power 52w (13w x 4) (36W (9W x 4)]. Harmonic Distortion
less than 0.1%. Intermodulation Distortion less than 0.05%.
Frequency Response 10™50KHz. Power Bandwidth
20™30KHz. Separation better than 36dB. Crossover
Frequency S00Hz. Damping Factor 40.

SPEAKER SYSTEM " "
Type 3 way semi-bass-reflex type. Speakers 12" woofer (8
Woofer), 4% Squawker, Horn-Tweeter. Frequency
Response 35720,000HZ, (40™20,000HZ. Crossover
Frequency 500Hz, 9KHz. Impedance 8 ohms.

PLAYER

Type 2-speed belt-drive auto-return auto-cut turntable.
Turntable 12'" aluminium turntable. Speeds 33-1/3, 45 r.p.m.
Motor 4-pole motor. Cartridge Induced magnet type. Stylus
Pressure 3.5 7~ 1gr. Arm Statically balanced Pipe Arm with
laterat balancer.

channel

THIS NEW STEREQO SYSTEM PIONEERED BY ONKYO
gYAsSTEl;?sINTED THE WAY FOR FUTURE STEREO

RETAIL PRICES

Amplifier $264
Speakers $205 pair
Turntable $160

MULTIAC

MULTI AUDIO COMPACT
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e
S1-1025E

NYBRID POWER IC

e

P

Si-1050A

Series S1-1000A Sanken Audio Amplifiers are high power hybrid
amplitiers for Hi-Fi, stereo, musical instruments, public address systems
and other audio applications. Two power ranges of 25 and 50 watts rms
output are provided. The amplifiers are completely self-contained,
requiring only an output coupling capacitor, parasitic oscillation supp-
ressors and a power supply. ® Single-ended push-pull output. ® With-
stand a 5 second output short-circuit ® Less than Y2 % distortion at 25
and 50 watts. e Y2 dB response from 20 to 100,000 Hz.

Si-1010Y

L

Model S1-1010Y ‘Sanken Audio Ampli
fiers are medium power hybrid ampli-
tiers for Hi-Fi, stereo, musical instru-
ments, public address systems and
other audio applications. The ampli-
fiers do not require a heat sink for
operation at 25°C ambient or less
e Single-ended push-pull output. e
Withstand a 5 second output short-
circuit

&=

Sanken Hybrid voltage Regulator S1-
3554M (5v, 3A). o High power hybrid
voltage regulator of monolithic cir-
cuitry and a power transistor chip. e
Power supply for TTL and DTL IC's in
control and measuring equipment. e
Few external components and no fur-
ther adjustment required. e Built-in
circuit protection against continuous
overload and short circuit.

For full information please write or "phone:
Exclusive Australian Agents: TRISTATE ELECTRONICS PTY. LTD.

Distributed by.

GEORGE BROWN & CO. PTY. LTD. Cnr Sussex & Druitt Streets,

Sydney, N.S.W. 519 5855

HIGHVIEW ELECTRIGS. 8 Matthews Rd., East Bentleigh, Vic. 57 5791

FRED HOE & SONS PTY. LTD. 246 Evans Road, Sailsbury North

Brisbane, Q'ld. 47 4311

K.D. FISHER & CO. 72 McClaren Street, Adelaide, S.A. 223 6294

CONTINUOUS MUSIC SYSTEMS & ACOUSTICS (W.A.) 8 Oswald St.,

Victoria Park. W.A. 61 4464.
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Articles outlined on
this page are, at the time
of this issue going to
press, scheduled for the
next issue.

However, as a news
magazine, Electronics
Today International
takes a pride in
presenting  outstanding
news stories as they
happen.

Because of this any of
the articles described
above may be replaced
by other material.




Ournew 60-watt receiver.
For people who want more
power than a 100-watt
receiver.

It isn’t hard for some high fidelity companies to
turn a 40-watt receiver intoa 100-watt receiver. All
they have to do is overestimate their own power.

Instead of testing their receivers at every audible
frequency, for instance, they use one easy-to-reproduce
frequency. Or they use “peak power” or “IHF” watts
instead of true RMS watts. Or omit distortion figures.

This is similar to computing a golf score by
counting only the best holes. The results look terrific
but they don't correspond with reality.

You can avoid this sort of inflation by buying the
new Harman-Kardon 630 receiver.

The 630 produces 30/30 RMS watts at less than
0.5% total harmonic distortion from 20Hz to 20kHz,
both channels driven simultaneously into an 8-ohm
noninductive load at standard line voltage.

Which is more than many 100-watt receivers can
say, and that’s why they don't. (If the power rating of a
receiver isn't phrased exactly this way, you owe it to
yourself to be suspicious.)

But the 630 not only gives you more power than

so-called 100-watt receivers; it makes better use of
the power.

The 630, like our 90-watt receiver (the 930), uses
a unique system called “twin power.”

Other receivers have only one power source,
which lets them function perfectly well with quiet
musical passages. But when a sudden tone burst
comes along, one channel robs the extra power it
needs from the other channel —weakening both and
creating distortion in the process.

The 630 eliminates this in-fighting between
channels by having an independent power supply for
each. So no matter how difficult the musical passage,
both channels can handle it flawlessly.

Of course, all of this has a price. Fortunately, its
a moderate one: $398.

For that, you can buy a receiver with more watts
than ours. But you can’t buy one with more power.

For more information, write to
Jervis Australia, P.O. Box 6, Brookvale, NSW 2100
or phone 939-2922 harman / kardon
The Music Company
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Fig. 1. Circuit diagram of Transient Generator 1. Envelope Controi module also includes a modified VCA.
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This month’s article commences
the description of waveform
shaping and control modules,

WE HAVE now described the main
power supply, keyboard control and
tone generator, and are now ready to
build the circuitry used to shape the
various generated waveforms as
required.

It is advisable to re-read the first
article in this series to gain a better
appreciation of the purpose of the
modules described this month.
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CONSTRUCTION
Transient Generator |

Assemble components to the printed
circuit board, as shown with the
component overlay (Fig. 2), paying
particular attention to the orientation
of integrated circuits, transistors,
diodes and electrolytic capacitors. We
recommend that sockets be used for
the CMOS ICs at least. These CMOS
ICs should also be the last components
to be fitted to the board.

The mechanical assembly is similar to
that for the oscillators (previously
described). All rotary potentiometers
and switches are mounted on a bracket
as shown in Fig.6. The bracket, in
tum, is mounted onto the component
side of the printed circuit board. The
wiring between the potentiometer and
the switches is as shown in Fig.8.

VOLTAGE CONTROLLED
AMPLIFIER

This is a very simple module and
should not cause any difficulty. The
component overlay is given in Fig. 4.
and the potentiometer and switch
wiring diagram in Fig.9. The MC1496
may be either a dual-in-line package or
TOS. If the TO5 version is used it may
be connected as shown in Fig. 3. The
tag on the TO5 version is adjacent to
pin 10 and this pin goes to what would
otherwise be DIL pin 14 on the
printed circuit board. Pin position 7,
9, 11 and 13 on the printed circuit
board are not used with the T05 IC.

ENVELOPE CONTROL

The envelope control is constructed
by assembling a transient 1 module
and a voltage controlled amplifier
(VCA) to the same bracket. The VCA
module is modified by omitting the
rectifier 1CI (see ‘How it Works’ and
overlay Fig.5) and the control inputis
taken from the transient 1 board
output.

CALIBRATION
Transient Generator 1

The only section of this circuit that
needs calibration is the exponential
generator. The procedure is as
follows:—

With the module switched to the
linear mode check that normal output
is obtained. Now with the trigger input
disconnected, and the output voltage
at 0V, adjust RV5 such that the
output of IC3 is also OV. Set attack
time to minimum and delay and hold
level to maximum. |f the module is
now triggered the output voltage will
go to +5V and stay there for about 10
seconds.

Whilst the output is at +bV, adjust
RV4 so that +5V is also obtained at

~ PARTS LIST
Transient Generator 1

R4

RS AR Tt ¥ 470 s 4
%7‘.19.22.24 n 1im i bt
n. ”

i
R ;.4:.13.20 .

‘7°k " "
" 27k " "
e ” lwk L ”
Rx .2 " lo " "
av:,z Potontlomtm 2M log rotary
G R 4 2§k :I'n m pot
BRoT switch (plain pot for enveio
RV7 (ghl MZM log rotg:y”m
f ¢ &h. citor 4.7UF 25V tag
'mumm 5% 45

A R 3 mlc
1?.11 51 :l:%; oloctvolytlc
mn&o circuit SCL4016AE *

om*g 38

' "o " L 30
| ?: » . " SCL4001 AE **
'Tmmﬂxaﬂdwfﬂxof cmos\mm

m manufacturer to manufact
hould be Solid stm Sdmtlﬂc only

flo

*h

éz 3, gmhwr PN3638 or similar
PN3643 or similar

Dlogo or similar
w!tdl SPDT miniature toggle

d
3. zltosanburt"gf va (not used on

rt o) RV7
iy

: '“;"g"'ﬁ%ﬁ,"::'mr""m

the output of IC3. Recheck the NV
level and readjust if required. Repeat
the procedure until both levels are
correct.

When the module is returned to
exponential mode check that the
output of IC3 never goes negative.

Contro| moduli
n the left is not fitted.

Vedsoareds
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PARTS LIST
Envelope Control

All parts as for Transient Generator 1.
E:a.pt that RV6 does not have a switch,

All parts for Voltaqo Controlled Amplifier

cept Delete -
RS.R4.RG R6,RV2,C3,C4,D1,IC1, metal
gvo'rlk. socket and pins.

PARTS LIST
Voltage Controlled Amplifier

R1 Resistor 8.2k YW 5%
R2,15,16 " P2k oA
22 7,8,10 " ?.27kk W
" ,
RS ™ 3.3M " »
RG " 1°k " "
Rs " 39k " "
R11,13 " 330 » »
R " 47ok " "
R14,17,18,19,20 100k * "

3.3k
RV1 Potentiometer 50k trim potentiometer
RV2 Potentiometer 10k lin rotary
C1 Capacitor 33UF 10V (tag

tantalum)
X " 4.7JF 25V (tag
tantalum)
C4,5 33pF Ceramic
4 10MF 25V (electro

pc mounting)
bcx.s Integrated circuit LM301A MINI

MC 1496 (or

Ic2
similar D.1.P. preferred)
D1 Diode IN914

SW1 toggle switch SPOT C&K 7201 (or
similar)
PC board ET! 601

8 pin socket Ulﬂlux type M2139-8
8 pin Utilux type M21

Voltage Controlled Amplifier

The only adjustment required on this
module is to null the output by
adjusting RV 1. With a signal applied to
the input, and with OV on the control
input, set the switch to amp and adjust
RV1 for minimum output.

The Transient Generator 1 module is similar except that tne
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Fig. 3. Full circuit diagram of Voltage Controlled Amplifier. For use with Envelope Control module,
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associated components are omitted. See overlay, parts lists and text.
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HOW IT WORKS
Transient Generator |

The transient generator consists, basically, of two sections.

(a) the wave-shaping circuitry (analogue).

(b) Control circuitry (digital).

The analogue section consists of integrator (1C2), exponential converter
(Q2, 1C3) and comparator (IC4). The comparator is a high gain differential
amplifier whose output is normally either at +6 volts or at —6 volts. There
is a small input region where the amplifier operates in the linear mode and
the output voltage will then be somewhere between these two extremes.
Negative feedback is applied by R14 so that this linear input region is
approximately 30 mV wide.

Solid state switches select one of three voltage sources as input to the
comparator. ICI/3 selects +5 volts, 1C1/4 selects OV and 1C5/3 selects the
output of level potentiometer RV6 or the output of the keyboard.

The switch potentiometer RV6, when in the off position, allows the
keyboard voltage to be the third voltage.

The output of the comparator is connected back to the input of IC2 by
R3 and a slope potentiometer as selected by ICI/1, 1C5/2 and 1CI/2. If the
output of the comparator goes to —6 volts, the output of the integrator,
IC2, will be a voltage, linearly increasing at a rate set by the selected
potentiometer (RV1, 2 or 3). Conversely if the comparator output is at +6
volts the integrator will produce a linearly decreasing voltage.

When the two inputs are within 30 mV of each other the slope of the
integrator will decrease, and when they are equal, (comparator output at
zero) the system output will be stationary at the voltage selected by ICl/3,
1C5/3 or ICI/4. This point will be stable as the comparator output is
applied back to its input in a negative feedback loop, either directly, or via
an exponential generator.

Generation of the exponential function is based on the collector —
current to base-emitter-voltage relationship of a transistor, in this case Q2.
The output of the integrator, after attecnuation by R4, RV4 and RS, and
level shifting by R6 and RV6, is applied to the base of Q2. Diode D1 biases
the emitter of Q2 about 0.6 volts below zero und also provides temperature
compensation for Q2. Resistor R7 applies a small bias and helps
compensate different offset voltages in 1C3. Integrated circuit IC3
produces an output voltage proportional to the collector current of Q2.
Hence a linearly changing voltage, at the output of integrator 1C2, will
result in an exponential output from 1C3. The range of the exponential
generator is adjusted by RV4 and RVS.

When a key is pressed, the keyboard controller provides a =7 Vto+7 V
change. The positive edge of this transistion is differentiated by C7 and
R19, (the negative edge pulse is clipped by D2) to provide an
approximately 3 msec wide pulse which turns on IC5/4 and Q4 thus
discharging C8. In addition this pulse sets the flip flop formed by 1C6/3
and 1C6/4 so that the output at B is +7 V, and turns on ICS/1 and Q1 thus
clamping the output line at OV.

At the end of the 3 msec pulse, C8 begins to charge from —7 volts at a
rate determined by RV7. When it reaches 0V, approximately, the output
of IC7 changes from +7 V to —7 V and thus an internal delay is generated
which is adjustable by RV7. Also immediately following the 3 msec period,
the output B is at +7 V and hence ICI/2 is turned on selecting the attack
potentiometer RV1, and ICI/3 is turned on, sclecting +5 V as an input to
the comparator. Thus, as pin 2 of the comparator is higher than pin 3, the

output will be low (—6 V) and the integrator will start to rise. The voltage
divider formed by R15 and R16 will apply —2 V to the input of 1C6/2.

At this point we pause to briefly explain the operation of digital logic
NOR gates. The digital ICs used in this circuit contain four, 2 input NOR
gates. In a NOR gate, if either one or both of the inputs are high, the
output will be low. Only when both inputs are low can the output be high.
This is illustrated below.

Input Input Output
A B
0 0 1
0 1 0
1 0 0
1 1 0

Note for +7 V and —7 V supplies as used, ‘O’ means less than —1 V and ‘1’
means greater than +1 V when applied to inputs, and ‘O’ means close to —7
V ‘1’ means close to +7 V in the case of outputs.

Thus to retumn to our circuit the —2 V input at 1C6/2 is a ‘O’ input and
the output of IC6/2 will be high at +7 V.

When the output of the integrator (or exponential generator) reaches +5§
V the comparator output will drop to zero volts causing an input of +2V
to be applied to 1C6/2. This is a ‘1’ level and thus the output of IC6/2 will
go to —7 volts. The output swing of IC6/2 is inverted by IC6/1 and
differentiated by C9 and R24. The resulting positive pulse resets the flip
flop (IC6/3 1C6/4) and the negative pulse is clipped by D3.

When the flip flop is reset its output goes to —7 V turning off ICI/2 and
ICI/3 and a ‘O’ is presented to 1C7/2 and IC7/3 (pins 6 & 9).

If at this time the delay period has not expired (that generated by C8 &
RV7) a ‘1’ will still exist at the output of 1C7/1. Thus 1C7/3 has a ‘0’ on
pin 9 and ‘1’ on pin 8 and its output will be a ‘O’. Hence both inputs of
IC7/2 are ‘O’ and its output will be a *1°. This turns on 1C5/2 which selects
DECAY | slope and 1C5/3 which selects the output level set by RV6. The
comparator now sees an error and drives the integrator to correct it. The
output will stabilize again when the level set by RV6 has been reached.
This output level will now be held until the *‘C” control is removed.

When the delay period is completed the pin 8 input to IC/3 goes to ‘O°,
and since the other input is ‘O’, the output will be ‘1’ and the output at ‘C’
will be turned off.

We now have the ‘D’ output at ‘1’ and this selects the DECAY 2
potentiometer and OV reference to the comparator. Again the integrator
drives to corect the error. Positive feedback is provided around 1C7/3 by
1C7/4 so that the input may change much quickes.

When the delay potentiometer is switched off (SW4/1 and 2) trigger input
will now be direct to 1C7/3 pin 8 and the delay will be determined by the
key-hold time only, and not by the internal generator.

If the DELAY time setting (either intemnal or external) is shorter than the
time to complete DECAY 1, DECAY 2 will be initiated, provided the
attack time is completed, immediately the delay expires.

If the DELAY setting is less than the ATTACK time setting the ATTACK
will be completed, DECAY 1 eliminated and DECAY 2 initiated.

The trigger input from the patchboard is buffered by Q3 to ensure
comrect operating levels for the logic. It also provides an inversion which
means that the trigger will occur on the negative edge of the input trigger
pulse.
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Fig. 6. Mounting bracket for Envelope control and Transient 1

modules.
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Fig. 7. Mounting bracket for the voltage
controlled amplifier.
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- CORRECTION AND

MODIFICATIONS
Power Supply Board

Current overload protection is
provided on all power supply
outputs. However, if an output
power transistor having a current
gain at the specified minimum of
30 (normal range 30-200) is
used, excessive current will be
drawn from the LM301A and it
may possibly be damaged.

To obviate this the following
changes have been made.
Resistors R16, 17, 18 and 19 are
all increased to 1 k. Cut the PC
board track leading away from
pin 6 of each of the LM301As
and add a 470 ohm resistor
across each break.

These precautions will limit the
power in the LM301A to a safe
level should a low current gain
power transistor be obtained.

The overlay diagram, Fig. 2
page 75 of the December issue,
has incorrect pin designations
for Q7 and Q8. The emitter {e)
and base (b) markings should be
reversed.

The voltage controlled amplifier

DECAY DELAY HOLD DECAY ATTACK
2 1

Ry 2

EXT . .. .
TRIGGER snou Fig. 8. Wiring to switches and potentiometer
KENBORRD for Transient Generator 1.
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Controlled Amplifier.
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AUDIO NEWS

AWA WINS AWARD IN MILAN

A replica of the special loud-speaker
column designed and made at the
Company’s North Ryde works for the
Sydney Opera House concert hall has
won AWA a Gold Medal Diploma at
the Milano Triennale.

The AWA equipment was part of
Australia’s display at the Triennale
which is one of Europe’s major
architectural exhibitions.

Organised by the Visual Arts Board
of the Australian Council for the Arts,
Australia’s - display, its first at the
Milan exhibition, featured Sydney
Opera House.

The Gold Medal Diploma was
awarded for value of design and
manufacture.

The jury which assigned the awards
was made up of a committee of
foreign exhibitors and a member of
the Italian Ministry of Public
Instruction.

The loud-speaker column is part of
the Company’s large scale
electro-acoustic system which controls
various aspects of  programme
reinforcement in the Opera House.

NEW HI-FI
EXHIBITION FOR SYDNEY

A new hifi exhibition - organised
by the industry itself — will take place
in Sydney 27-31st August this year.

To be called ’75 Sounds Fantastic
the show is promoted jointly by the
High Fidelity Industry Association and
1PC Exhibitions Pty Ltd.

The modern and highly active
Centrepoint building in Sydney has

been selected as the venue.

High Fidelity Industry Association
President, Les Black said: *“‘Increasing
public interest in hi-fi made it an ideal
time for the exhibition. Our
Association and its members, and
indeed the whole industry, should be
behind this promotion. It is in all our
interests to ensure the public is fully
aware of the equipment we have
available in Australia.

“A special sub-committee of the
High Fidelity Industry Association has
been formed to work closely with IPC
Exhibitions Pty Limited. Already
arrangements for a wide and exciting
programme of advertising and
promotion in mass circulation media is
underway. The aim of the exhibition is
to give the public the true story of
hi-fifaudio  ‘“‘sound” under ideal
conditions,” Mr Black said.

“Visitors to the exhibition will be
able to see, hear and compare the
equipment from all over the world. We
have magnificent products and the
public should know about them,” he
said.

The main aims and objectives of this
exhibition are to demonstrate to as
many people as possible, the beauties,
benefits and pricing of hi-fifaudio
equipment.

The exhibition area has been
designed to give excellent display
space for 70 presentation areas. A
demonstration sound theatre in which
programmes encompassing the entire
spectrum of musical experience from
chamber music to pop will be
conducted. It will illustrate the sound
and versatility of the equipment
available.

Participation in the exhibition is
open to any company in the hi-fi
business — not just to association
members.

“Already, interest is enormous,’ says

Bill Martin, Secretary of the High
Fidelity Industry Association, firm
bookings for space are being made
daily.”

Members of the industry seeking
forther information should contact:
Mr Bill Martin, Secretary, HIGH
FIDELITY INDUSTRY
ASSOCIATION, c¢/- Jervis Australia
Pty Limited, 1/111 Old Pittwater
Road, Brookvale, 2100. Phone
939-2922.

Mr. Tony Farrington, Director, 1PC
EXHIBITIONS PTY LIMITED, 3-13

Queen Street, Chippendale 2008.
Phone 69-5651.

FOUR-CHANNEL SYSTEM

FROM PIONEER

Following their enormously

successful Prelude 500 stereo system,
released last May, Pioneer are now
marketing a four-channel  bigger
brother .

Priced very competitively at under
$500 the new Prelude 4000 consists of
a complete six piece system claimed to
provide true  four-channel hi-fi
performance at moderate cost.

The extremely versatile amplifier
incorporates a tuner for both AM and
FM bands, and has inbuilt capability
for all forms of matrixed four-channel
material. Inputs are also provided for
discrete four-channel tape and for the
future addition of discrete
four-channel disc inputs. Like all
Pioneer amplifiers this unit has input
and output facilities to cater for all
possible applications.

.Amplifier power output is 7 watts
rms to each of four speakers — i.e. 28
watts total with all channels driven.

Front speakers  are two-way
bass-reflex units incorporating a dome
tweeter. Rear speakers are infinite
baffle enclosures.

ELECTRONIC COMPONENT SPECIALISTS,
420-422 NEW CANTERBURY RD, DULWICH HiLL,
NSW 2203. 56-6388, 560-8266.

THIS MONTHS SPECIALS — PLEASE ADD 30c EXTRA FOR POST AND PACK
AC128 1.10 2N3053 1.00 EM404 28 NT3101A(T.V
AC187/188 2.20 2N3054 1.60 V413 1.00 L/O/P) 6.00
AD149 230 2N3055 150 AY8149 1.80 NT3102(T.V
AD161/162 3.20 2N3638 40 AY9149 1.80 L/0/P) 5.90
BC107 30 2N3638A 50 AY8171 1.60 (Post on L/C/P 50c}
BC103 30 MPF102 90 AY9IN 160 100uF/360/

BC108 30 MPF103 1.20 ASZ15 340 ELECTROS 1.00
BC177 46 MPF104 1.05 ASZ216 345 % WATT

BC178 44 MPF105 90 ASz217 3.40 RESISTORS 04
BC179 46 MPF106 90 2N301 2.60 Y%WATT

BD139/140 3.40 BA102 55 2N301A 3.20 RESISTORS 04
BF115 60 OA90 36 182 158 1WATT

D13T 120 OA91 35 6ALS8 1.65 RESISTORS 07
TT800 1.00 OA95 40 6BL8 1.60 C60 CAS

TT801 95 OA202 48 6BMS8 1.70 SETTES 99
2N2160 3.20 1N4143 .23 6CM5 2.30 C90 CAS-

2N2646 1.50 EM402 26 6ES8 1.88 SETTES 1.48
MON TO FRI19.00 am — 6.00 pm (9.00 pm Thurs night) SAT 9.00 am — 1.00 pm.
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AUSTRALIA'S LEADING ELECTRONIC SPECIALISTS

Save $$$ with specials from Kit-Sets Aust.,
Australia’s leading electronic component, kit and Hi-Fi
specialists

STEINTRON QUALITY 12" 4 way speaker system

Kit-Sets Australia have imported a range of speaker
systems direct from the manufacturers. Never before
have such high quality systems been offered at such a
low price. The savings have beenbroughtabout by our
policy of direct importing which brings you, the
customer, systems at almost half the normal retail
price.

Top of the range is the Model V120 which consists of a roll
surround high compliance 12 inch woofer, 'a 6% inch
midrange (with a crispness which has to be heard to be
believed} complemented by a highly efficient 1%’ Dome
tweeter with 120° Dispersion and the most incredible 2"
Super tweeter. Comes in a beautiful walnut finish, sturdy
cabinet with a wood slotted grille, rather than the normal
grille cloth fitted to lesser quality units. The cabinet has a
cubic capacity of 2.75 cu.ft. having sides 1" thick to stop any
resonances that may occur. To top all this the crossover has
| roll-off of 12dB per octave and includes a tone control to
allow you to tailor the response to your room. Power
handling capacity 50 watts RMS frequency response 20-22000
Hz.

Our Special Direct Import price is only $190.00 per pair.
Freight $10.00 per pair for mail order.

* % % % % A %

150 Watt Stereo Amp Kit

STEINTRON 10 3 wav speaker
system Only $75 ea.

For the economy minded we have
the Model V100 which has all the
features of the V120 except has a
10" woofer plus 5" midrange and
the same 1%" Dome Tweeter in a
1.75 cu.ft. enclosure, an
incredible power handling
capacity of 40 watts RMS and a
Frequency response of
20-20 000 Hz.

$150.00 per pair. Freight $10.00
per pair for mail order.

Kit price only $119!

Available, if necessary, in assembled form for $140.

Kitsets Aust. KSA 3500

KRITCRALT 3%00 }

11 9660

Most modern Quality speaker systems require at least 30
| potential, but in t H
amplifiers in this class would cost you much more rt‘harr‘\esg%%f
Now Kitsets Aust. offer you the opportunity to obtain
professional quality 35 watts RMS per channet integrated
amplifier at a mere $119, if you are prepared to spend about
1 hour fitting pre-wired and tested modules into place, and in
%ahréya"r:'\gplo';‘ita mv?oln; amgtént' of, simpie wiring and assemply!
ifier is fully modularised and 9 B
gnd P nd comes 95% pre-wired
imple ﬂnpl assembly instructions are supplied. For
?gdn;g?stratnon, visit your nearest Kitsets Australia Centrg
POWER OUTPUT: 35 watts R.M.S. per channel at 8 ohms
(both channels driven). OISTORTION: Less than 0.05% total
harmonic. Less thap 0.05% .M. FREQUENCY RESPONSE :
20 Hz to 20 kHz ¥0.1 dB. Stable and ring free output into
reactive loads up to O.E)‘pf KSA 3500 THE FINEST OF
QUALITY. $119 FOR KIT; $140.00 COMPLETELY BUILT.
PACK/POST $4.00.
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S0 EXCITING
YOUHAVETO
SEEITTO

BELIEVEIT -

COLOR ORGAN
MODEL V3050

The display is complete including 3
channel driver unit with a Five
colour Diamond patterned display
made up of thirty lights mounted in
a walnut finished cabinet faced by a
shatterproof acrylic display screen.
Display Colours: Red, Yellow,
Green, Blue, Violet.

Dimensions: 11%" Wide x 18%"
High x 7** Deep.
Operation: 240V 50 Hz

Drive: Any amplifier output.
Seeing is believing! This unit is
available to you for only $42.50
plus $1.50 post.

NEW 1973-74 CATALOGUE
BRAND NEW! AVAILABLE NOW

KIT-SETS 1973/74
Catalogue, containing
over 100 pages with
the very latest in
electronic com
ponents projects, kits,
test equipment, tools,
servicing aids,
accessories, diagrams,
definitions, hints, etc.
Also  features new
Hi-Fi section
containing our |
selection of the best
availlable.

A MUST FOR ALL ENTHUSIASTS,
HOBBYISTS, SERVICEMEN, AND
ANYONE REMOTELV INTERESTED
IN ELECTRONICS!

No other publication in Austrahia offers
$O much.

WRITE FOR YOUR COPY NOW

together with your cheque or money order
for 65¢ and 20c postage to

KIT-SETS AUST., PTY. LT

P.O. Box 176, Dee Why, N. S ‘W. 2099.

734
A

|

Have you ever tried to find a small

extension speaker, small enough to fit
anywhere in your room or car having a
power handling capacity of 10 Watts
RMS, a frequency and bass response to

equal that of a 10 inch twin cone
speaker, with an attractive decorator
finish.

GUESS WHAT?
WE HAVE FOUND IT!

Our little Cube speaker took 3 years to
develop and has all the features you have
been looking for in a small speaker, yet
is fitted with an 8 ohm 5 full range
speaker with voice coil throw of 14", A
bass response equal to that of a 10"
speaker, a frequency response from 45
to 18 kHz, achieved with a 3" magnet
structure. All enclosed in a cabinet
measuring only 6'‘ x 6 x 6''. Available
in 3 decorator colours: black, red and
ivory. This is the best small speaker value
on the Market today at the incredibly
low price of $13.50, P/Post $1.50.

* *

THINK MODERN —
anyone remotely interested in times needs

digital

stop watch
DIGITAL STOPWATCH
Using state-of-the-art components this
stop watch provides a high accuracy at a
low cost. It has an accuracy of .005
seconds and features manual or automatic
control, adjustable resolution, 4 digit
display and power requirements of 6-16
Volts. At only $51.50 or $95.60 including
readouts. P & P $2,

NEW KIT-SETS EXCLUSIVE -
THE MOODCOLOR 4

Specially designed, simple-to-construct —
by anyone.

4-CHANNELAUDIO COLOUR UNIT

COLOUR THAT
MOVES WITH THE MOOD OF YOUR
Music!

CREATE LIVING

Designed to beat all others, this unit
features: e 4 independent channels with
variable filters driving lkw ea e Brilliant
definition @ Mono or stereo capability.
e Only 100mV drive for full display.
® Handsome styling with black front pane!
and teak ends.

A MUST FOR YOUR HI-FI SYSTEM

COMPLETE KIT ONLY $69.50 (Full
Instructions supplied).

WIRED AND TESTED $85.00 Reg. P& P
$2.00.

*

~i-

Save from 30 to 50% on cost, and have
fun making the ever popular 8.30 speaker
system. This remarkable system provides a
smooth wide response and 30 watt R.M.S.
power handling. Available complete or in
stages as follows.

Cabinet kit $22.50 P/Post $3.00 per unit.
Complete system including speakers built
$55.00 P/Post $5.00 per unit.

8.30 speaker $16.50 P/Post $2.00.

3TC Tweeters $3.75 P/Post $0.75

* *

*

Why be. misled by Foreign Advertisers.
Prices may seem a little cheaper but
these are subject to duty and Sales Tax
on entry to the country. Stock up and
save $$$ on these component specials —

B8CS547 (improved BC107 10 for $2.60
BC54 tlmproved * 10 for $2.70
BC54 roved BC1 10 for $2.70

EMA401 10 or$2 10
2N 3055 2 for $2.80

P&P 50c for each
order of the above

We can cater to all your component
requirements, see our comprehensive
124 page Catalogue. Don’t gamble on
components when buying a Kit by
accepting manufacturers seconds and
rejects. Use only guaranteed new parts.

* *
P

ETS ST
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Measure the speed of light with
ETI’s project laser.

Fig. 1. Foucault knife edge test.

LASER EXPERIMENTS

THE EXPERIMENTS described last
month required little additional
equipment other than the ETI| 524
laser itself, and hence, were of a very
basic nature.

However, merely by adding a handful
of cheap and readily available optical
components, a number of surprisingly
sophisticated and elegant experiments
may be undertaken.

These advanced experiments will
provide the student with considerable
insight into the physical laws that so
many of us merely learnt by rote.

FOUCAULT KNIFE EDGE

TEST
The Foucault knife edge test is a
standard technique employed by

astronomers to determine the quality
of lenses and curved mirrors, although
traditionally been

this test has

58

performed with ordinary white light, a
monochromatic laser gives better
results and is therefore preferable.

When white light is used, chromatic
aberration tends to mask the lens
defects resulting from faulty grinding,
or from the use of poor quality glass.
When monochromatic laser light is
used, the masking effect does not
occur and defects are much more
easily seen.

The experiment is set up as shown in
Fig. 1. A diverging and converging lens
system (—8 mm and + 167 mm our
example, although focal lengths are
not critical) is used to collimate the
beam. A collimated beam has constant
diameter with distance, this s
obtained by adjusting the position of
the long focus lens and checking beam
diameter at various distances with a
white card until negligible difference is

interferometer.

TOP OF
LASER

BEAM SPLITTER 4

e _

= I \
= f

observed in the diameter at various
distances.

The lens to be tested is now inserted
into the collimated laser beam. This
lens converges the laser light to a fine
point, after which, it diverges again, as
shown in Fig. 1.

If the edge of a new razor blade is
gradually inserted into the beam at the
cross-over point, the spot on the
screen should darken uniformly as the
razor blade cuts the beam. If the lens
is imperfect however, instead of the
beam darkening uniformly, irregularly
shaped areas will be produced on the
screen, some of which are brighter
than others. These areas indicate the
size and position of defects.

If you are interested in photography
— try different camera lenses. The cost
versus quality trade-off will be readily
observed.

Fig.2a. Laser and simple optical bench set up as a Michelson

Fig. 2b. Diagrammatic presentation of equipment shown in Fig. 2a.

ﬁ_\YWEEN

DIVERGING

LENS
= 0"

FRONT SURFACE
MIRROR
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MICHELSON INTERFEROMETER

The Michelson interferometer
provides a means of making precise
measurements of  distance and
movement, and has many applications
in science and industry. Before the
advent of lasers, the alignment of
components in an interferometry
experiment was extremely difficult —
even under laboratory conditions, and
thus, expensive and very intricate
alignment apparatus was required.
Using a laser, however, alignment can
be achieved in a few seconds.

We performed the experiment using a
low cost optical bench setup as shown
in Fig. 2 and accompanying
photograph.

The beam from the laser is split into
two components by the partially
silvered mirror ‘A’. One component
travels directly to the mirror ‘C’ and is
reflected back towards the laser. The
second component is reflected by
mirror ‘B’ back through the beam
splitter, and then through the
diverging lens onto a screen. A
component of the beam reflected from
mirror ‘C’ also passes through the
diverging lens and the mixture of the
two components thus creates an
interference pattern on the screen.

Carefu! alignment of all components
is necessary to achieve the interference
pattern, but once obtained, it will be
found to be affected by even the
slightest vibration, change in path
length, or change in refractive index of
the air between the mirrors.

In many scientific and industrial
applications, the diverging lens and
screen are replaced by a highly
sensitive  detector. Such laser
interferometers are used extensively
for high-accuracy micro-positioning of

O

machine tools. A

typical
interferometer (the Hewlett Packard

model 552A) is able to measure
position or displacement to within 1 x
10— 8 metre, ie, one hundred-millionth
of a metre.

THE SPEEO OF LIGHT

A special application of the
interferometer is in the measurement
of the speed of light. The set up for
this is as illustrated in Fig. 3.

The experiment is conducted
between two fixed points exactly 120
metres apart. This distance should be
determined as accurately as possible.

It is perfectly feasible to perform this

PHOTODETECTOR

experiment outside in the open, but
for optimum resuits it is best done in
the early morning or evening when
there is little wind and a minimum of
thermal air currents.

The laser is modulated by an
adjustable frequency source of around
625 kHz. Part of the direct output
beam is deflected by a tiny mirror
through a converging lens to a
photo-detector. The output of the
photo-detector is then displayed on an
oscilloscope as reference. The
remainder of the direct beam passes to
a mirror mounted precisely 120 metres
away where it is reflected back to a
third mirror and again to the

Fig.3. Measuring the speed of light.

OSCILLOSCOPE b
C?
COLLIMATING - 120 METRES
LENSES |
|
SIGNAL MODULATED 5 f — | —
GENERATOR . v s w - —
4«
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LASER

EXPERIMENTS

DIVERGING
LENS

= BEAM
-~
LASER —~

e T
FoRood I
[ ' [
) L}
. Vo

1 -

SCENE APPEARS HERE

Fig.4. How holograms are produced.

photo-detector as shown in the
diagram. Thus the longer path is 240
metres further than the reference
beam. If the amplitudes of the two
beams are equal and if the longer beam
arrives at the photo-detector one half
wavelength after the reference beam,
(1800 phase shift) complete destruc-
tive interference will occur and the
waveform on the oscilloscope will
disappear.

To create this interference, the beam
path is made exactly 240 metres (two
times 120) and the signal frequency
adjusted accordingly.

The modulation frequency required
to produce this null should be

624.5687kHz — corresponding to a
period of
AR AGo . 15 Seconds
6.245687 x 10
Thus the time for light to travel a
haif wavelength is half this period —
ie.
— 1 — second
12.491375 x 105 *€concs
The speed of light equals C.

240 + 1/12-491375 x 10°

240 x 12.491375 x 105
2.99793 x 108 metres/sec,

(@]
It

In practice of course it will be

The Griffin and George optical experimenter’s kit, Whilst not designed specifically for use

with lasers, this is a very versatile kit.
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impossible to measure either
irequency or length sufficiently
accurately to obtain precisely this
answer. Because of this some error
must be expected.

If a quick simple experiment is
sufficient, an oscillator frequency of
600 kHz may be used. The
corresponding half wavelength period
is 1/(12 x 105) seconds, hence the
result will be a measurement of 2.88 x
108 metres a second — an error of
approximately 3%.

HOLOGRAPHY

One of the most interesting, and
promising, applications of the laser is
iIn its ability to make three
dimensional photographs. These are
known as holograms.

Considerable  research is being
conducted . in this field, and the
technique may one day lead to true,
three-dimensional colour television.

A hologram is made by exposing a
photographic negative to a scene that
is wholly iluminated with laser light.
The negative is simultaneously
exposed to a reference beam that
comes directly from the laser. Thus, as
light from two separate sources is
incident upon the negative, an
interference pattern is recorded. The
interference pattern is so fine that
individual lines can only be seen with
the aid of a high-power microscope.

The holograms thus made, are viewed
by illuminating them with a diverged
laser beam and looking at them,
towards the laser beam.

ht is perfectly safe, in this instance,
to look towards the laser beam as
when the beam is diverged, its
intensity will be less than 1/1000 of
the normal value. The method is
shown in Fig. 4.

Whilst viewing the hologram move
your head around and you will find
that it is possible to see the sides, and
maybe even the back of the object.
Use your finger to try and pinpoint
areas on the image. You will find
considerable depth to the image.
Holograms, and kits for making
holograms, are available from laser and
optical bench suppliers.

OOPPLER EFFECT

Doppler effect is a well known
phenomenon by which the frequency
of acoustic radiation (including
trequencies above and below the
audible range) and electromagnetic
radiation is varied due to motion of
the source, or of the receiver.
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THIN SUSPENSION
WIRES
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MAGNET

Fig.5. Constructing a simple laser galvanometer.

To demonstrate this effect at optical
frequencies, set up the equipment as
for the Michelson interferometer.
Superimpose the two reflected beams
on a photodetector instead of the
diverging lens and screen.

Connect the output of the
photodetector to an audio amplifier
and then slowly move one of the
mirrors backwards and forwards. The
doppler effect causes an apparent
change in the wavelength of the beam
falling on the moving mirror. The
intermodulation of the two beams at
the detector will produce an audio
output whilst the mirror is moving.
Rapid movements of the mirror will
cause the doppler frequency to be
above ‘the audible range (ultrasonic)
and consequently a tone will not be
heard.

OPTICAL AMPLIFICATION

The facts that the laser beam is very
bright, and that the beam divergence is
very small, make the laser a useful tool

for amplifying very small, in fact
almost  imperceptible, mechanical
movements.

Using the principle of optical

amplification, many interesting devices
may be constructed, two of which are
discussed below.

LASER GALVANOMETER

Construct a small coil, from light
gauge (around 26 gauge B&S)
enamelled copper wire, by winding 20
turns on a cylindrical former such as a
pencil or piece of dowel rod. Tape or
glue the turns of the coil together and
then attach two thin strands of wire to
the ends of the coil. (Individuat
strands of wire from conventional
three core flex are ideal). Cement” a
small mirror to the coil, and use the
wires to suspend the coil between the
poles of a horseshoe magnet as shown
in Fig. 5. The longer the wires — the
greater the sensitivity of the resulting
instrument will be.

Now, being careful that neither the
laser beam nor its reflection enters

anyone’s eyes, aim the laser at the
mirror and observe its reflection on
the wall.

When a small current is allowed to
flow through the coil, it will turn, thus
deflecting the laser Leam. We have
thus constructed a mirror
galvanometer and a long scale may be
used on the wall to make quantitative
measurements.  Using  appropriate
shunts and multipliers, the optical
galvanometer, thus constructed, may
be calibrated to read volts and amps,
or any other quantity that produces an
electrical current in some way.

Using adhesive tape, fasten a small

A number of Optics education
kits, lasers and components
are available from Quentron
Optics Adelaide. The optics
kits are specifically design-
ed for laser experiments.
Quentron Optics also supply
complete lasers.

mirror to your wrist directly over the
point where the pulse beat is felt.

Again, taking the precaution
mentioned above, aim the laser at the
mirror. With your wrist held as
steadily as possible on the table or
some other support the amplitude and
beat rate of vyour pulse will be
observed by the deflection of the laser
beam spot on the wall.

(The experiments, as described
above, are based on data from the
Metrologic Helium-Neon Laser
Experiments Manual, by kind
permission of Quentron Optics Pty.
Ltd. Adelaide). ®

Low priced optical bench kit from H.B. Selby contains most of the components needed for

a number of sophisticated experiments.
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The Convoy Technocentre now represents
the complete range of BANG AND OLUFSEN
audio equipment in Sydney. A special ;
Bang and Olufsen centre has been created E
within the Technocentre where you can .
relax, listen, and look at the advanced 4
styling that is a feature of all

Bang and Olufsen equipment. The Convoy
Technocentre, the white building facing
the end of Plunkett Street, Woolloomooloo,
phone 3572444

LT AR
\"i'] (}“ ".__"’

Convo chhnoccnttc
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BEOSYSTEM 1200

This is a complete stereo system designed so
that each unit perfectly compliments the others.
The Beosystem 1200 is a break with tradition
offering many fine features and placement
possibilities. 1t looks and sounds as only

Bang and Olufsen can.

e Bang & Olufsen

BEOSYSTEM 4000

A perfectly matched stereo system, both in
styling and technical compatability.

The Beosystem 4000 features the revolutionary
new Beogram 4000 record player . . . a technical
break with tradition, and new dimension in

ease of operation. This is a music system for

the truly discerning listener.

.........
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INTERNATIONAL 420
4-CHANNEL AMPLIFIER

By BARRY WILKINSON

TWO basic, non-compatible methods
are used to obtain four-channel sound
from gramophone records.

These are discrete, exemplified by
JVC/RCA's CD-4 system; and the
competing matrix systems, of which
the Columbia SQ and the Sansui QS
are best known.

Opinions differ as to which of the
two main techniques has the most to
offer.

Broadly, the discrete system has far
better separation between channels —
especially front-to-rear, but is more
complex than the matrix systems.

, ; Furthermore a special cartridge and
2 s stylus is required.

All matrix systems are basically the
same. Their only real differences lie in
the proportions and phase
relationships in which the original four
Simple, yet effective unit has SQ plus ambience decoding — and channels of programme material are
produces 15 watts per channel. mixed down to two — and
subsequently expanded out again to
four during replay.

LEFTY NOTES-

BACK ALL COAXIAL CABLE SHIELDS ARE
| TERMINATED BOTH ENDS EXCEPT

| WHERE SHOWN BY ASTERISK

—/

~—_— THE TONE CONTRDLS ARE CONECTED
LEFT FRONT |/ RIGHT FRONT \ BY J0/010 WIRE OR SIMILAR WHERE
— THE THREE WIRES FROM EACH POT

| ARE TWISTED TOGETHER
THE TWO THIN WIRES BETWEEN THE
DECODER AND THE PREAMP. BOARDS
RIGHT SHOULD BE RUN AS A TWISTED PAIR
BACK THE CONECTION BETWEEN THE VOLUME
CONTROL ANO THE SELECTOR SWITCH
IS ONLY SHORT AND IS UNSHIELDED.
CONECTIONS TO THE PC BOARDS ARE

[ FRONT POWER AMPLIFIERS

géfv:a L ~—— SHOWN IN THE CORRECT RELATIVE
AMPLIFIERS - ROSITION Fig. 1. Signal wiring for

the compilete amplifier.

1 —re—N — INPUT SOCKET

AUXT

[ oiIsc  Tuner AUXZ |
o

FRONT
SECTION
POTS

o

BALANCE

REAR
VOLUME

*SHIELD OF INPUT COAX. IS
NOT CONNECTED THIS END

FOUR LOTS OF
. THREE WIRES
TWISTED

7aN
!

PREAMP

BOARD

DECODER

FRAONT TWISTED

PAIR
~

TUNER

SELECTOR SWITCH
.
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GREEN WIRE RED & BLACK WIRES
<
|
|
| <
TRANSFORMER
I |
BLACK l‘l ” =
SREEN
N
[o]
; B
\ POWER
\_1, a2v SUPPLY
o BOARD
‘
|

MAINS |
SWITCH |0 o

TT
+18v

DECODER
1= BOARD

S
LED
INDICATOR

LIGHT

Fig. 2. Power wiring for the complete amplifier.

Channel separation of even very
sophisticated matrix decoders is not as
good as can be obtained from discrete
units, Typically it is 10 dB
left-to-right, and 3 dB or so front to
rear — compared with the 20 dB — 40
dB and 20 dB respectively that is
typically obtained from the CD-4
technique.

But against  inferior  channel
separation, matrix systems are cheap,
simple and relatively effective. So
much so that over 100 makers of
audio equipment worldwide now
produce matrix fourchannel systems,
and of these, some 85 per cent use the
so-called sa coding/decoding
technique.

The SQ system has also been chosen
by the great majority of FM
broadcasting stations. These stations
transmit SQ matrixed programme
material by conventional stereo
broadcasting. The programmes are
then decoded by the listeners’
receiving equipment.

No special turntable, cartridge or
stylus is required for use with SQ
records.

Considering all the above, it is clear
that the SQ system is by far the most
commonly used today — hence our
decision to use SQ decoding in the
International 450 four-channel
amplifier. We would however like to
stress that this decision does not
necessarily imply that we think that
the SQ technique is the best

POWER
OUTLET

FUSE HOLDERS

\ ——

SPEAKER OUTPUT SOCKETS

APPROX. IN THEIR RELATIVE

N /Q; ) —\
Jo)/ el e}/ )
FRONT
POWER
AMPLIFIERS oV
ouTPUT}
L
+35V +35V
st\ » \
out PUT
REAR FRONT L £ QuUTPY |
HEADPHONE SOCKETS L2
ouTPY k/""
\
—y NOTES U
| AUL WIRING ON THIS DIAGRAM
SHOULD BE 23/0076 OR EQUIVALENT
WIRE WITH EXCEPT OF THE +18V
LINE WHICH MAY BE 10/010 OR
ov PREAMP SIMILAR
BOARD INDIVIDUAL MODULES ARE SHOWN

POSITION EXCEPT FOR THE HEADPHONE

SOCKETS WHICH ARE ON THE FRONT
——— PANEL

SPECIFICATION

OUTPUT POWER (at 1% distortion)
2 channels driven 15 W per channel
4 channels driven 12.5 per channel

DISTORTION 100 Hz 1 kHz
At 0.1 W output 0.15% 0.13%
At 1 W output  0.14% 0.1
At 10 W output  0.14% 0.1%
‘SENSITIVITY
Disc input 1.6 mW at 1 kHz

All other inputs 160 mV at 1 kHz

INPUT IMPEDANCE
All inputs 50 kobhm

SIGNAL TO NOISE RATIO (Stereo)

Disc re 10 mV input 70 dB
All other inputs 79 dB
DAMPING FACTOR
100 Hz 5
1 kHz 30
10 kHz 30
SQ DECODER PHASE SHIFT
100 Hz to 10 kHz within £ 100
+

FREQUENCY RESPONSE
Tone controls flat

Treble control 1

Bass control
+ 1
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10 kHz
0.25%
0.18%
0.15%

g dB at 10 Hz
2 dB at50 kHz
10 4B at 10 kHz

12 4B at 100 Hz

REAR ‘
POWER
AMPLIFIERS

+35v

o

+35V
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Z01 BIx70C18

*35V TO MAIN
AMPLIFIERS

Ra
24k

—0
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——(
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>
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1AMP

+ *
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100uF
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Fig. 3. Circuit diagram of the power supply.
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Fig. 4. Printed circuit board layout for the power supply.
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Fig. 5. Component overlay for the power supply.

technically — merely that it is the
most successful commercially, and the
only one for which programme
material is really freely available.

Unlike a number of other
four-channel amplifier projects
published recently, the International
450 has been designed specifically for
home construction. The unit is simple
yet rugged — above all it is relatively
easy to construct.

Heart of the unit is of course the SQ
decoder. Here we have used Motorola’s
very latest SQ decoder integrated
circuit type MC 1312P. This chip is
produced under a licencing
arrangement from the holders of the
world patents, CBS. Price of the chip
includes a licence fee which is paid by
the seller to CBS. (For those interested
in the techniques of SQ decoders we
will shortly be publishing full
constructional details of an SQ
decoder using discrete components.
Our experience is that performance of
this latter decoder is better than the IC
version, but not by any really
substantial amount. It is of course far
more complex).

Apart from the inbuilt SQ decoder,
our new four-channel amplifier
incorporates ‘ambience’ circuitry. This
enables  ‘synthesized’ four-channel

reproduction to be obtained from
normal stereo records.
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Internal layout of the four
channel amplifier.

Further to simplify construction, the
complete power amplifier stage is
based on four hybrid amplifier
modules. These modules are again,
simple, cheap and effective.

CONSTRUCTION

The individual printed circuit boards
should be assembled in accordance
with the respective overlays. Care
should be taken with regards to the
polarities of all polarized components
such as integrated circuits, diodes,
capacitors and transistors etc.

Before soldering the power modules
to the power amplifier boards, fit the
boards and modules to the chassis and
check alignment of the board and
module since it is essential that the
completed assembly aligns with the
mounting holes later.

The mode selector switch is mounted
directly onto the decoder printed
circuit board. Press the switch fully
home into the printed circuit board
and solder all the pins to the board.

R1 Resistor 2.2k 5%
R2 e 470 2%

" 2.4k °
RS 5 2.2k -

C1,2 Capacitor 2soogr 63V electrolytic TYPE RT or similar
c3 o 100 ceramic
ca 2 wéﬁf 25V electrolytic PC mounting
0

Cc5

Q1 Transistor TTB800 or similar
Q2 b 2N3055 or similar
Q3 & BCc108 "
Q4 - BC178 o
D1-D4 Diode Al14A

ZD1 Zener diode BZX70C18

SW1 Switch McMurdo Type 2904-1
PC Board ET1 420

Cover for 2N 3055 transistor
insulator kit for 2N3055
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PARTS LIST
POWER SUPPLY

ASSEMBLY AND INTERCONNECTION
(Refer to Figs. 1 and 2)

1. Fit the power-cord grommet and
the power cord and clamp.

2. Fit the power transformer to the
rear panel using % inch (6 mm) spacers
(to allow room for the wires to come
out). Orientate the transformer so that
the red and black mains input leads are
on the right-hand side.

3. Mount potentiometers and power
switch to the support bracket, Fig. 19,
and mount the bracket on the chassis
on % inch (13 mm) spacers, retained
by countersunk screws. Cut the
potentiometer shafts to the correct
length for the knobs being used.

4. Mount the external power socket,
speaker outlets, fuses, input sockets
and the power transistor to the rear
panel. The power transistor must be
mounted with insulating hardware. An
insulating cover should be fitted to the
transistor to prevent accidental shorts.

5. Fit a two-way terminal block, in
the position shown in Fig. 2, in front
and to the left of the power
transformer. A screw should be fitted
to the chassis just in front of the
terminal block to which should be
clamped the mains earth (green) and
the transformer earth (also green). No
other leads should be attached to this
point.

6. The red and black wires from the
power transformer  should be
terminated into the power outlet
socket (one wire to each terminal) and
two more wires should be taken from
the power outlet  socket to the mains
power switch. Two further wires are
then taken from the power switch to
the mains terminal block as shown in
Fig. 2.

Note that all wiring in the above
section should be insulated for 240
Vac. All exposed 240 V connections,
i.e. the power switch and output
socket, should be well wrapped with
insulating tape as a precaution against
electrical shock whilst servicing the
unit,

ot 100LIF SOV slectrolytic PC mounting

T1 Transformer 240V/32V © 2A A & R 6413 or equivalent

F1-F4 1 Amp Fuse and panel mounting holders
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" ETI4208B

Q2
+

PARTS LISTS

PREAMPLIFIER
Resistor 150k Vaor 2 W
th a7k "

33,34,39,40,61,62 10k
Resistor zz?: -

”" ”
" "
" "

- ”
" "

1] ”"
11}

R29

13

" 39 "
Capacitor 0.47 25V tag tantalum
gL 33 10V electroiytic or tag tantalum
i 33pF ceramic
X |O§F 16V electrolytic or tag tantalum
b 0.0033/IF polyester
- 820pF ceramic
P 22[IF 16V ejectrolytic or tag tantalum
ot loo:‘lF 25V esiectrolytic <
L 0.033/4F polyester
- 10LF 16V tag tantatum
2y 47/UF 25V electrolytic
* PC Mounting capacitor
AUX 2 RV1 Potentiometer log dual rotary
INPUT RV2 fin dual rotary
AUX 1 RV3 50k lin dual rotary
INPUT Q1,2,3,4,7,8,9,10,11,12 Transistor BC109, BC549 or similar
TUNER Q5,6 g2 = BC179,BC559 or similar
O NPT SW1-4 Switch assembly McMurdo type 29004
PC board ET1 420 B

J1 BC109 ORSIMILAR
SW1.234 IS A McMURDO TYPE

2900-4 SWITCHBANK
RIGHT CHANNEL ONLY
SHOWN, LEFT CHANNEL
IS IDENTICAL EXCEPT
COMPONENT NOs. ARE
VOLTAGES GIVEN ARE OF
THE PROTOTYPE AND
SHOULD BE TYPICAL

THE EVEN NOs. ie R56
S THE SAME AS R55

°. -0
NOTES +35V
ONE AMPLIFIER ONLY c3
IS SHOWN, TWO AMPLIFIERS 0.22uF
ARE ON EACH PC BOARD ! I
ov
INPUT 4
c9
2 1000uF
c1 35V 1O'UTPUT
10uF %y TO SPEAKER
16V 1 O
R3
2.2k(FRONT)
4.7«(REAR)
10uF 10uF
R2
16V 25V 1082
R1 -
1002 ov
Fig. 6. Circuit diagram of the preamplifier. Fig. 9. Circuit diagram of one power amplifier module (two per assembly).
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"'“‘fso% B2 ¢
&ES@%& g o,
%‘Eau %%m%%%‘e&nﬁ%

gl ‘@‘*Og '35 “—”3"'

RIGHT QUTP

OV we—

LEFT EL;;(

PAOS 1-12 ARE FOR THE TONE CONTROLS
WIRES 13 & 14 GO TO THE DECODER BOARD
PADS 19 & 20 ARE THE MAG. AMP, OUTPUT
PADS 21 & 22 ARE THE SHIELO OF 19 & 20
PADS.16 & 16 ARE ARE THE PREAMP. INPUTS
PAOS 17 & 18 ARE THE SHIELD OF 15 & 16

Fig. 8. Component overlay for the preamplifier.

-] N
7. On the power amplifier boards,
connect leads for +35 V, 0 V and the
a o0 speaker output. Allow plenty of length
for these wires so that they may be
ETI 420 A loomed up later, The wire gauge used
for these leads should preferably be
- . 23/.0076. At this time also connect

the input coaxial cables to these
boards making sure that the shield is
also connected to the board at this
end.

8. Mount the two power amplifier
boards into the chassis. The modules
are bolted directly to the chassis and
the boards are supported by %’ (6
mm) spacers.

9. The power supply may now be
installed. Wires may be soldered
directly to the printed circuit board,
RIGHT CHANNEL LEFT CHANNEL or, to pins inserted in the appropriate

1C1 IC1 places on the board. The power
transistor (mounted on the rear of
chassis) should be connected to the
+35V power supply board using 23/.0076

E ‘% wire. Connect all the OV lines to the

Fig. 10. Printed circuit board for the twin power amplifier assembly.

+35V c2 cs c4

board at this time, plus the single +35

=] V line which goes directly to the fuse

holders on the rear panel. If it is

decided to solder wires direct to the

[ underwise of the board, make sure the

l | leads are left long enough to gain
3

access to the bottom of the board
later.

10. The speaker sockets, phone jacks
and +35 V supply lines to the power
Fig. 11. Component overlay for the twin power amplifier assembly. amplifier (from the fuses) may now all
be connected using 23/.0076 wire.

11. Terminate the power amplifier
input cables onto the balance control
(RVS). The wipers (centre contact) of
these potentiometers are at 0 V and
hence the shields of the cables should

OUTPUT
OUTPUT

RIGHT INPUT g LEFT INPUT
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RIGHT
INPUT

LEFT
INPUT

R1 4.3k RS 3.6k
JVW_,_/\/\/\A_l

C3 0039uF C7 0220F =

R2 43k R6 3.6k
VA

Fig. 12. Circuit diagram of the SQ decoder board.

(4]
0056uF

1

R8 3 6k

A

C10 0039uF

mp——

R18
2x

NOTES
ICY MC1312P (SEE TEXT
C

SW1.2.3.4 1S A Mc(MURDO
TYPE 2899- 4 SWIFCHBANK
R29 & R30 ARE WIRED BETWEEN

THE REAR VOLUME POT AND THE
BALANCE POT

70

ETI1420D

Fig. 13. Printed circuit board for the SQ decoder.

all be connected to these points. Two
resistors R29 and R30, are mounted
between RV5 and RV4 (rear volume).
Fit 6 inch (15 cm) lengths of coaxial

cable to the inputs of these
potentiometers. The other ends will be
terminated later, on the decoder
board

12. The preamplifier board has a
number of coaxial cables terminated
on it {four per channel) these are:

{a) Disc input (12" — 30 c¢m long)

(b) Disc output to selector switch
{16 — 15 cm long)

{c) Preamplifier input (to volume
pot) 18" — 20 cm

(d) Preamplifier output {10 — 25
cm long

The tone control connections are
made by 10/.010 wire, the three wires
to each pot being twisted together.

Continued on page 75

LEFT

BACK
RIGHT
BACK

SO T PREAMF
RO

ARD
LEFT
FRONT
RIGHT
3 FRONT
i

% e

i
SSoS ST |
s i}égéé 5t

=g 1t o)

Fig. 14. Component overlay for the SQ decoder.
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THE MOST ACCURATE

Sole

APERIODIC
LOUDSPEAKER
SYSTEMS
A-10,A-25,
A-35and A-50

Since the introduction of the first
Dynaco A-25 loudspeaker at the
end of 1968, enthusiastic con-
sumer acceptance has pushed it
rapidly to the front rank of speak-
er popularity, both in the United
States and Australia.

All of the Dynaco loudspeaker
systems are renowned for clarity,
smoothness, precision, and above
all, value. In contrast to some
loudspeaker lines which seem in-
tent on producing a different
sound from each model, the sonic
qualities of all Dynaco speakers
differ only in detail.

You will find that the little A-10
delivers unexpectedly ‘‘big
sound’. At the other extreme, the
A-50 can accommodate larger
amounts of low end power with
low distortion and crisp definition
hitherto unattainable in an en-
closure of such compact dimen
sions. For sheer value, however,
the A-25 is clearly the winner. It
demands comparison with speak-
ers two and three times its cost.
The new A-35 is a sonic refine-
ment of the A-25 with a different
crossover in a more complex
cabinet design which wrings the
last iota of performance from a
moderately larger and more ex-
pensive system.

Australian Distributors & Importers:

JERVIS AUST. PTY. LTD.

P.0. BOX 6
BROOKVALE. N.S.W. 2100
. - TELEPHONE: 939 2922

THE BEST BUY

THE GREATEST VALUE

(7))
(7))
g
28
[=
(72
BBl
a.
EE]
EEl
(@
EE)
n -
b=

SEE YOUR synvaco SPECIALIST

INSTROL HI FI CENTRE
91A York St,
Sydney.

INSTROL Hi FI CENTRE
375 Lonsdale St,
Melbourne

LESLIE LEONARD HI Fi
Shop U8 City Arcade,
Perth,

BRISBANE AGENCIES
72 Wickham St, Valley,
Brisbane.

PFITZNERS MUSIC HOUSE
Smith St,
Darwin

BEL CANTO AUDIO
123 Bathurst St,
Hobart,

INC. PHILADELPHIA, Pa. U.S.A.

All Dynaco speaker systems have an 8 ohm nominal impedance
(minimum 7 ohms) which permits pairs to be connected in paralle! if

desired. All have similar efficiency, and are uniquely interchangeable
in 4-Dimensional stereo systems to assure optimal directional in-
tegrity. All are supplied with beige linen grille cloth, and the A-25,
A-35 and A-50 include a 5-position high frequency level control, and
professional 3-way binding posts. The A-10, A-25 and A-35 include
concealed hangers for flush mounting on the wall.
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ntegral

esign

INTEGRAL DESIGN specialise in the
design and development of electronic
instrumentation systems to suit individual
customer requirements.

INTEGRAL DESIGN has recently released
a fully automatic READ ONLY MEMORY
programming unit. Originally designed for
the  Victorian Railways, the unit
programmes INTEL 1702A, 2048 bit
reprogrammable READ ONLY
MEMORIES (rP.R.O.M’s.} in under two
minutes.

Examples of other products available are:

READ-A-DIP

0 14/16 pin LED
readout.

sHi = ON, Lo =
OFF.

o Self seeking Vec
and Gnd.

READ-A-PIN

o IC test probe

o 7 logic states, on 3
LED's.

o Small, lightweight,
inexpensive.

CLIP-A-DIP

o IC test clip

e Castillated ring
locks on DIP.

sGold plated
contacts.

Further information may be obtained from:

INTEGRAL DESIGN
105 Hawthorn Road, Caulfield,
Phone: Victoria 53 4589
New South Wales 439 1782
Queensland 70 8097

Vic. 3161.

VARIABLE POWER SUPPLIES

Single and Dual Outputs

Output Voltages to 60 Volts
Output Current to 2 Amps
Excellent Line and Load Regulation
0° to 60°C Operating Temperature
Ten Turn Controls

Constant Voltage/Current Limit
Constant Voltage/Constant Current

SCIENTIFIC ELECTRONICS PTY. LIMITED
42 Barry Street, Bayswater,
Vic. 3153, Phone:
Melbourne 729-3170; Brisbane 47-4311;
Sydney 25-3955

PROTEGT YOUR
MAGAZINES

Ex-
BINDERS
HOLDS 12

e ONIY
electronics fx

[INUSNT (O NVYM INCLUDING SALES
TAX & POSTAGE

CONTACT: SUBSCRIPTION DEPT,
MODERN MAGAZINES (HOLDINGS) LTD.,,
15 BOUNDARY ST., RUSHCUTTERS BAY, 2011
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ALTEC SPEAKERS

THE WORLD FAMOUS SOUND
RECOMMENDED BY EXPERTS

For years now on the international scene the
most discriminating sound engineers have
specified ALTEC quality monitors. Look
around the leading television, radio and
recording studios — anywhere in the world —

and you’ll find ALTEC monitors.
The Corona is an attractive two-way
bookshelf system that delivers excellent
sound throughout a wide frequency range. It
has a continuous power rating up to 45 watts
but may be used with amplifiers rated as low
as 10 watts per channel. A high compliance
10-inch speaker is mounted in an
infinite baffle to provide
optimum bass response.
High frequencies are

"m reproduced crisp and
e , zlear by an Altec
3-inch direct

§ radiating speaker.

Distortion is extremely low.
The Corona’s dividing network is
tailored to the overall system, using a
crossover frequency of 2500 Hz. It
includes high frequency attenuation in
3 dB steps above 200 Hz. The
enclosure finish is a rich, hand-rubbed
walnut and features a contemporary
styled snap-on grille.
And most important of all? It's
ALTEC sound. And ALTEC sound is
quite unmistakable.

SPECIFICATIONS

Frequency Response: 50 — 18,000 Mz o Power Rating:

46 watts ' Impedance: 8 ohms 0 Crossover Frequency: Ask any of the sound engineers who
2500 Hz 0 Dimensions: 22° H x 12%” W x 9%"' D specify and enthuse over ALTEC
Speaker Systems are quality monitors. Once you've heard

priced from $25C pr

and enjoyed ALTEC sound, youll
never be satisfied with anything else.

A SHIPMENT CF ALTEC LANSING EQUIPMENT HAS JUST ARRIVED AT:

432 KENT STREET
— SYDNEY
ph: 29-2743

(WHERE THE BEST EQUIPMENT COSTS LESS)




LASER ELECTRONICS I&

The Sole Authorized Australian Agent for:

‘ CW RADIATION INC. US.A.
LS -

Announces the 1974 range of cold cathode HeNe
: laser tubes. These replace the now obsolete C.W.
ﬁ !__A!ﬁ' “1 g Series.
Y i 3 New catalogue numbers and specifications for
these rugged, long life tubes are:

B Lmy

LT20 0.5 mW TEMoo

. o LT21 1.0 mW TEMoo
B LM - =_on ) 20mW  TEMoo
LT43 3.0 mW TEMoo

5 i < LT44 40mW  TEMoo

| £ ¥ il LT45 45mW  TEMoo

‘ . [ = & )
A { e |

For prompt delivery of these quality products contact

LASER ELECTRONICS PTY. LTD.

Box 359, Southport, Qld. 4215

Make your new year resolution now! Phone 32-1699 or Telex: AA41225 for full information on
these and other Laser Products.

: OLIVER ENGINEERING .....

N WHOLESALE MERCHANTS & ENGINEERS

K.E.F. Speakers systems & Kits
Philips Speakers, Systems & Kits
Vortex Deck Record/Replaying Pre Amp.

Garrard & Apan Record Players.

P.A. Systems, Components etc.

Marine Depth Sounders.

Custom Engineering

188-192 Pacific Highway, St. Leonards. ;
Entrance 1 Bellevue Ave., Phone 43 5305 P.O. Box 4
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INTERNATIONAL 450
4-CHANNEL AMPLIFIER

{Continued from page 70)

front amps)
rear amps)

‘l'élll electrolytic should be PC mounting type.
PC Board ETI 420A

PARTS LIST
AMPLIFIER

Resistor 1082 V2W 5%

" 2.2k ” "
4.7k " "
10MF 16V electrolytic*
47lUF 16V k3
0.22/UF polyester
47UF 10V electroiytic*
10lF 25V -
47/IF 50V 2
0. éJF polyester
1000MF 35V electrolytic*

Capp_citor

Amplifier Module Sanken S1-1010Y
(pc board holds two amplifiers)

MON STIREQ ams Q0 DIsC

&

MOOE

DVVDVVVVIVOD
NN =t ot b ot ok (D U s
BNONON~O o)

C15,16,18,19
c17
c20

Icl
Q1,2,3
SW1,2.34
PC Board

PARTS LIST

DECODER
Resistor Va Or V2W 5%

XXX

Zioow

T}
x

N WesWedDNWL

-
Ot bt
xBNNO®

XXXXX

Potentiometer 50k Lin Dual
Rotary

EY 50k Lin Dual
Rotary

0.056F polyester
0.039LIF o

b 0.006 8UF by

=y 0.22[1F’u .

o 1UF 25V
electrolytic or tag

olyester
aole
25V
ejectrolytic or tag
tantalum
MC 1312P
Kitsets Aust)
C178,BC558
or similar
McMurdo type
2899-4

Capacitor
ve

integrated circuit
Transistor
Switch bank
ETi420D

TUNER aux 1 AUX 2

Internatienal £20

POWER

=6 ©

—

Fig. 15. Artwork for front panel escutcheon of the ET! 420 four channel amplifier.

| o SELECTOR el

o o6 0o

I— P HONES I BALANCE M REAR VOL SR TRECLE N £ 4SS S O L UM E A

©)

AUX1 AUX? TUN DisC

O O O O
OL - —JO lncu)m QQQO
O O O O

RIGHT LEFT

0000 2 «

USE 1AMP FUSES ONLY

o[ Jo

SWITCHED
OUTLET

REAR  FRONT  FRONT 50W MAX

RIGHT LEFT

O O
INPUT
240V-50Hz2
60W MAX
0 o O

Fig. 16. Artwork for the rear panel.

HOW IT WORKS — DECODER

To properly decode SQ records it is
necessary to phase shift the input
signals and then selectively mix the
phase shifted and original signals to
synthesize the four outputs required.

The Motorola 1C, MC1312P, with the

aid of a few external components,
provides the four outputs very simply.

With conventional stereo records a
mode of synthesizing four channel,
known as ‘Ambience Mode', has been
used. This is quite effective and very
simple. Normally in this method the
two rear speakers are connected in

series, but in anti-phase, across the
live outputs of the front speakers. In
our case it is difficult to interface this
system directly without complex
switching. As we must use the
rear-channel power amplifiers, we
perform the same function by using a
differential amplifier Q1, Q2 and Q3,
the output of which is simply the
difference of the two input signals
with two outputs in antiphase.
Switches SW1, 2, 3 and 4 select the
appropriate output.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1974

Allow about 6 inches {15 cm) for each
lead. A further twisted pair is fitted
between the preamplifier and decoder
boards for ‘mono’ mode selection.
Allow about 8 inches {20 cm) of wire,
and an earth lead is connected to the
rear panel earth lug.

Note that on the input RCA sockets
all commons are tied to the rear panel
earth lug with the exception of those
for the disc input which are
individually  connected to the
preamplifier board.

The preamplifier power rails can now
be connected and the preamplifier
board bolted into position using %

75



4
65 22

MATERIAL—
12.7 mm VENEERED
PARTICLEBOARD

ALL DIMENTIONS ARE
IN MILLIMETERS

-

Ry LA

\2 HOLES 5mm dia./ ’
! FROM UNDERSIDE X

FOR MOUNTING

CHASSIS

A
=
7
™ 15° CHAMFER — 4
| ON FRONT EDGE

——

!
T

LeA

AW

~

12.7x 3.2x 234
~~ RUNNERS

-

337

SECTION A-A

-1
Fig. 17. Constructionel deteils of the cabinet.

Fig. 18. Drilling deteils for front panel escutcheon.

Fig. 19. Switch support bracket drilling details.

PARTS LIST
CHASSIS AND MISCELLANEOUS

14 spacer V' long
S spacer %' long
LED indicator McMurdo bezel type or similar
4 small knobs John Carr type TK196 or simifar
1 large knob " i * TK195 or similar
2 stereaq phone jack McMurdo type P/N1291-04-02 or similar
4 22037 2W resistor phone jack.
metal chassis to Fig. 20
metal bracket to Fig. 19
front panel to Fig. 18
wood box to Fig. 17
4 two-pin DIN sockets
2 4 way RCA sockets JAYCAR type
earth terminal for rear panel
2 pin American type power outlet
Main cord, grommet and cltamp
2 way terminal block
nuts bolts and washers
23/0076 wire
10/010 wire
shielded cable

122

- - (@ 1 HOLE 6 4mm DIA
: ) we O 7 HOLES 9 6mm DIA
: nes - Orw.tswﬂmau
ng = = MATERIAL- ALUM
nd W~ szuw au}::x wiTH
RKING
< AL DINENSIONS ARE
. IN MILLIMETERS
T 1.2'{ T ’
TP 909 006
3 ¥ N
4 6 1
i ©® © 33 ®
R
2
1
- BON) ’
oo LE ]
[ w_ L
[ |
™ -
r~ - -
202.5
191.5 O 11 HOLES 3.2 mm DIA. )
174
= (® s HoLes 96 mm OIA

G 9 HOLES 12.7 mm DIA

MATERIAL- 18G STEEL

ALL DIMENSIONS ARE
[ IN MILLIMETERS
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inch (6 mm) spacers. Check that these
spacers do not short any of the copper
tracks on the board, if so, use a small
insulated washer between the spacer
and the board.

13. Wire up the tone controls in
accordance with Fig.1. Again using
Fig.1 as a guide, wire the selector
switch, volume control and all input
wiring.

14. The +18 V power rail may now
be connected to the decoder via the
front panel LED power indicator.
Make sure that the supply is connected
to the thin lead of the LED and the
thick lead is connected to the decoder
board. This ensures correct polarity of
the diode, which could be damaged
under reversed supply conditions,

There is no direct earth connection
to the decoder board, earthing is
provided by the shields of the
preamplifier output coaxial cables.
Additionally, the earths to RV4 and
RV5 are made via the shields on the
coaxial cables from the decoder board.
The decoder board may now be bolted

onto the support bracket. ®

e I B AR SR T
ERRATA

LASER

December 1973

The circuit drawing on page 43
shows C8 with incorrect polarity. This
capacitor should be reversed.

DIGITAL STOPWATCH
October 1973
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 mF not 4.7 pF and 1 pF
as shown. The correct values are
shown in the circuit diagram.

Integrated circuits IC3, 4, 5, 6 and 7
should be 7490'snot7493. The correct
numbers are shown on the circuit
drawing.

5 |5

130

105
.

1

MATERIAL-18G STEEL
ALL DIMENSIONS ARE
IN MILLIMETERS

@ 2 HOLES FOR SELFTAPPERS
© 42 HOLES 4 mm DIA
§ MOLES C/5 FOR
@ 17y WHIT SCREWS
(® 1 HOLE 8.4 mm DIA

@ troLesvsmmoia

O 9 HOLES 1111 mm DIA
O 4 WOLES 12.7 mm DIA.
O 4 HOLES 15 mm DIA

© 4HOLESSEmmODIA

sxio eb e
N 4 -

Fig.20. Details of chassis metal work and drilling.
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SYDNEY'S COMPLETE HIGH FIDELITY SOUND CENTRE

DOLBY CASSETTE UNDER 5200

e
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“AKAI” First again with a superior product

at an inferior price.

AVAILABLE AT:

DYNASTEREOD - << s prione 51707
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~ Answers to all the questions
you've ever asked about
tape recorders-in one book!

ors
s — Tape AnsW

$1-25

recommended retail price. WAAN

Buy Tape Questions-Tape Answers
at your BASF dealer NOW! .
OR send this coupon

To: Maurice Chapman and Company Ve
Pty. Ltd., Box 882, G.P.O., Sydney ’

2001.

handling.

ELECTRONICS TODAY INTERNATIONAL -

Whether you've just built your own hi fi system, or
whether you're just thinking about vour first
cassette recorder, “Tape Questions—Tape
Answers’ will be a mine of valuable information.
Written by noted German authority, Heinz Ritter
and published in conjunction with BASF, world
leader in tape, this book covers all aspects of
recording on magnetic tape. Here's just a few
examples taken from the 18 Chapter headings:—
“Selecting the right tape’; “Which Sound Mixing
for what Purpose?” “Which microphone for what
purpose?” “Editing and splicing of Magnetic
Tape.” “Tape recorder maintenance.” ‘““Compact
Cassettes or Spool Tape Recorders?’ “How to
add sound to 8mm Film."”

All the technical data for experts, clear
explanations and illustrations for the
experts-to-be. Over 120 pages with 100
illustrations and diagrams.

Get more satisfaction by using your equipment
more effectively. Save money by selecting the
right gear. Maybe settle a few arguments!

At just $1.25 you can't afford to be without this
valuable reference book.

Buy “Tape Questions—Tape Answers'’ at your
BASF dealer NOW!

2o
o e S

»
[}

W

i
\

\\\l
3

N RIUETY
\
\l

i

)

W

Wi
‘\\}"

\
\

W
{ "g \\\R{\'
! \\_\\

-

\

—

Please send me my copy of “Tape P s’ o
Questions, Tape Answers.” En- O
closed is my Cheque/Postal
Order/Money Order for $1.45,
which covers postage and
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MR HIFIT

(

OFFERS THIS VALUE-FOR-
MONEY, FULLY AUTOMATIC
BELT DRIVE TURNTABLE
AT THE LOW, LOW PRICE

OF
ONLY

MUSIC MAKER

fully automat

The BFU-121 boasts perfect record tracing; quiet,
constant speed, 4-pole synchronous motor; feather-touch
cue-control lever; 12 months warranty and after sales
service.

And all for $125 . . . ready to operate, with no
hidden extras. All the auto features that you normally
associate with a much higher priced unit. All the quality
that a discerning hi-fi enthusiast demands.

Manua!l and semi-auto models also available.

8FU 121

« High-precision, polished uniform thickness
POLYURETHANE BELT provides smooth
revolution with minimized wow:-flutter {less
than 0.175) &nd high §/n ratio {better than
48dB).

« DIE-CAST ALUMINIUM ALLOY DOUBLE
RIM PLATTER, driven by belt drive system
assures precise and constant speed through
optimum flywheel action

»4 POLE SYNCHRONDUS MOTOR assures
smooth, and ¢table revolution

«STATIC BALANCE TYPE S-SHAPED
TONEARM with REVOLVING TYPE

E

COUNTERWEIGHT eliminates laterat balan
cing weight and assures easy and stable
operation

«New ANTI-SKATING DEVICE
*OIRECT READING SCALE RING coupled

with counter weight permits easy and
accurate adjustment of the stylus pressure
from 0 to 3 grams

+0IL DAMPED ARM LIFTER provides the
up and down arm movement by feather
touch lever

» "FEATHER-TOUCH" SPEED SELECTOR
allows selection of 33.1/3 or 45 ¢p.m

Jack Stein Audio

275 Clarence Street, Sydney {Town Hall end). Phone 29 6315
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AMCromn ocaooA

“theyve done
itagain!”

Say farewell to the grand old DC300, and welcome to THE PROBLEM

SOLVER, the amp that is going to make your job easier and your

customers happier. The original model DC300 was a great amp — the first

super-power low distortion amp in the world, when Amcron introduced it five

years ago.

Meanwhile, top sound systems designers have used it successfully in hundreds of demanding situations, and made
some excellent recommendations for improvements. The response of the Amcron design team was not an updated
DC300, but a totally new and different amplifier, the DC300A. It is the on/y high power low distortion amp
specifically designed for commercial sound applications. (CAUT/ON: There are some large consumer-type amps
attempting to sell in the commerical sound field without providing adequate continuous power for all load
impedances.)

Power You Can Count On

One of the DC300A’s most outstanding features is that it had double the number of output transistors. This
means effectively twice the muscle of the old DC300 — at the same price. Each channel has eight 150-watt devices
for 1200 watts of power dissipation per channel. The DC300A is rated at 150 watts per channel continuous into

8 ohms with both channels driven, 300 w/ch into 4 ohms or 500 w/ch into 2.5 ohms.

Two Amplifiers in One

As a dual-channel amplifier with separate level controls and circuitry for each channel, the DC300A is almost two
amplitiers in one. This gives you additional flexibility in controlling your speaker load, as when driving separate
front and back speaker systems in a large auditorium, or when bi-amping a system. For 600 watts continuous output
at 8 chms. the DC300A converts to a mono amp with two plug-in parts. This makes it possible to drive a 70-volt
line directly without a matching transformer

Superior Qutput Protection

The DC300A output protection circuitry is a radically new design which completely eliminates DC fuses and mode
switches and further reduces service problems to the negligible level. It is superior in every way to the old VI-
limiting circuit pioneered by Amcron and now used by most other high power amplifiers, since it introduces no
flyback pulses, spikes or thumps into the output signal, whether operating as a single-or dual-channel amp.

Gone too is the need to baby the amp by carefully juggling load configurations. The Problem Solver can drive
any speaker load — resistive or even totally reactive — with no protection spikes! Parallel speakers with no
deterioration of sound quality, since changing the load impedance only affects the maximum power available,
not the ability of the amp to keep on producing clean sound.

Lowest Distortion and Noise
Also new is the DC300A’s IC front end, which sets new world’s records for low distortion and noise. At the 8-ohm
rated output, IM and harmonic distortion is less than 0.05% full spectrum; hum and noise is 110db below.
Servicing — if ever necessary — is a snap, since removing the front panel accesses the entire circuitry.

Although it is completely redesigned model, the DC300A has inherited some characteristics from its
predecessor.

PRICE $795.00 less than the DC300 sold for.

WARRANTY — three years, covering all costs of parts labor and round-trip shipping.

COOLING — excellent heat dissipation provided by massive cooling fins and the entire chassis itself.
DEPENDABILITY — stringent pre- and post inspection and testing proves every electronic component, every
circuit module and every finished unit, to bring you one step closer to install-and-forget field dependability.
PEOPLE — the same innovative design team and careful craftsmen who made the DC300 such a sound success.
And the same knowledgeable customer-service men ready to discuss your special application and send you
detailed technical data.

&AMCron

AUSTRALIAN DISTRIBUTORS:

B.J.D. Electronics Pty. Ltd. 190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 439-4201.
202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255
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ELECT
-iIt’s easy:

WE ARE unable to see electricity
directly. But if electrical energy is
converted to some other form, then a
measurement of its magnitude can be
made visible.

For example, the brightness of a light
globe is a measure of size of one of the
electrical quantities. Such a method is,
however, not nearly accurate enough
as the eye is a very poor judge of light
levels.

A much better way is to use the
electricity to drive a mechanical
pointer across a scale. The extent of
movement indicates the size of the
quantity we are measuring. Devices
using this principle are called ‘meters’.

Meters come in numerous sizes,
shapes and types (as shown in Fig. 1)
but detailed differences need not
concern us as yet for each one of them
can be represented by our "black box”
concept — an electrical parameter
feeds into the box producing an
observable pointer movement,

proportional to the voltage, current,
resistance or
measured.

power (etc) being

= five |
multimeters
tobewon!
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it really is.

The type of meter known as ‘moving
coil’ is the most suitable {(and hence
most commonly used) meter for
measurements in dc circuits.

A detailed description of the moving
coil meter is given elsewhere in this
article for those who wish to know
more about its construction. However,
such detailed knowledge is not
necessary in order to make
measurements with it, we can consider
the meter purely as a black box device
having two basic characteristics.

Firstly, it may be considered as
having a’ fixed resistance between its
two terminals. Secondly, it requires a
certain amount of current to deflect
the meter pointer to end-of-scale.

Meters of this type are described in
terms of the amount of current
required to deflect the meter pointer
full scale. (This end-of-scale position is
known as — full scale deflection —
often abbreviated to ‘fsd’).

Thus a meter, described as being 0-1
mA, indicates current values between
0 and 1 mA, and requires one milliamp
of dc current to deflect the pointer to
the end-of-scale (fsd) position.

At this stage, we should point out
that the term ‘meter’ is loosely applied
both to the basic meter movements (as
in Fig. 1) as well as to complete
instruments that incorporate switching
and other electronics. These additions
to the basic meter movement are
required to measure the different
kinds and quantities of the basic
variables in circuits, ie, voltage, current
and resistance. Each can be measured,
using exactly the same meter
movements, with the aid of external
resistors and appropriate connections.

How the same meter movement can
be used to measure the different
quantities is easily explained by using
Ohms law and the rules of series and
parallel connected resistors. We
warned you that Ohm'’s law was basic!
All electronic theory is built up
logically piece-by-piece. So we
reiterate — make sure you consolidate
each piece of knowledge as we
progress.

MEASUREMENT OF VOLTAGE

In our black-box representation of
the meter, we stated that it could be

| This course, written in down-to-earth language, takes
the mystery out of electronics — explaining it as the
logical, fundamentally simple, yet far ranging subject

regarded as a resistor. Hence a voltage
is required, dependant on the
movement resistance, to drive a
current through the meter. This may
be caicuiated by our, by now, weii
known formula V=IR.

Generally, meter movements are sold
with the full scale deflection current
specified. Some are sold as
ready-to-use, specific range units
modified to read 0 — 1 A, or 0 — 10
A, for example. These have built-in
resistors to modify the basic
movement characteristics but for the
moment we will consider only basic
unmodified units.

Unfortunately it is not common
retail practice to quote the resistance
of the meter movement.
Manufacturers sometimes provide it on
the actual unit itself — perhaps written
on the meter face below the needle
aperture, or in data sheets. (If not
given, it can be measured, but as it
requires a second accurate voltmeter
this will be beyond the beginner).

If, as shown in Fig. 2 for example,
the internal resistance of the meter
movement is 1 k2 (1000 ohms), and it
requires a current of 100 uA to deflect
it full scale (a common specification)
it will be fully deflected by applying a
voltage of
Vv = IR

100
1000,000 x 1000
= 0.1 volts, or 100 mV.

So, although described as an
amp-meter {(we usually say ammeter) it
may also be used as a voltmeter having
100 mV fsd.

Obviously the direct application of a
voltage larger than 100 mV will cause
the needle to deflect past the full-scale
value. Excessive deflection can easily
damage the movement. The excessive
voltage may also cause more current to
flow than the movement can handle —
remember power is dissipated
{P = 12R) so unless adequately cooled,
the coil in the meter movement may
become too hot and burn out.

So to make our basic movement read
higher voltages we add a series resistor,
as shown in Fig. 3a. This resistor is
called the multiplier. Its purpose is to
limit the current, at the chosen
voltage, to the fsd value of the meter.

For example, if when using the
circuit of Fig. 3a, we require a 1V fsd
scale, we may calculate that the total
series resistance (from R = /I must be
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Fig. 1. Basic meter movements have
many shapes, sizes and scales to suit
different applications.

R __ v
o121 = 100 x 10°° A
Remember the meter movement

already contributes 1 k§2 so an

additional multiplier resistance of 9

k&2 is needed. By a similar process the

multiplier value for any voltage above

100 mV may be found. The upper

limit is set by the insulation of the

meter, but 1000 V full scale is usually
possible.

Let us now see what happens if we
require 100 V fsd. We would need a
total resistance of 10682 (1 MS2). But
now it is pointless to subtract the
meter movement’s resistance value for
it is insignificant compared with the
multiplier value (0.1 per cent). Note
also that for every volt of fsd range
required, we need to add
approximately 10 k in series (100 V —
1000 k§2; 10V — 100 k§2; 1V — 10
kS2). We can, therefore, refer to the
meter circuit in terms of this — saying
it has a sensitivity of 10 k§2/V. Meters
are usually specified this way — not to
help us design multiplier values but to
enable the effective resistance of the
modified meter to be quickly assessed.
This s most important when
connecting the meter into electrical
circuits, as we shall see later.

Voltages up to 100 may now be read
by connecting the leads of the meter
and its series multiplier across the two
points in the circuit between which we

100uA fs.d.

=104 Q0r 10k

+ —
@
TERMINALS 1kQ INTERNAL
RESISTANCE
O-

Fig. 2. Regardless of shape or size every
meter movement may be represented as a
‘black box’ having two terminals and an
internal resistance. The current required to
produce full scale deflection must also be
given.

require to know the voltage difference.
There is no need to break any
connections, so the procedure is very
simple.

Make sure if you use such a meter in
a permanent connection, that the
metered voltage never exceeds the
rating of the unit.

THE MULTIMETER

If we had a meter that was calibrated
to read 1000 volts full scale, but were
trying to read only three volts, the
pointer deflection would be so small
that we could not know with certainty
whether the reading was two, three, or
four volts. Obviously a more sensitive
meter is required. Rather than
unsolder our multiplier and instal a
new one, it is much better to fit a
switch that enables us to select a
multiplier having a resistance
appropriate to the magnitude of the
voltage being measured. This
arrangement is illustrated in Fig. 3.
Such a modification produces a
slightly more complex black box — the
muliti-range voltmeter. We will see
below that various ranges of current
and resistance may similarly be
handled with switched ranges. When
all these facilities are built into a
multi-range, multi-function unit, it is
commonly referred to as a multimeter.

MEASURING CURRENTS

Let us now examine how our 1 k§2,
100 A fsd meter movement may be
modified to measure larger values of
current, Again it is done with resistors,
but this time the resistor is placed
across the meter and is thus in parallel
with the resistance of the movement
instead of in series as before. This
parallel resistance is termed a ‘shunt’
as its purpose is to by-pass or shunt
current around the meter, as
illustrated in Fig. 4a.
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From Ohms law {again!) we can see
that when resistors are connected in
parallel, the larger value carries less
current than the lower value of
resistance. As long as the resistances
remain constant so does the ratio of
currents.

For example, suppose we need the
basic meter to read 300 uA fsd instead
of 100uA. As the meter deflects
full-scale with only 100uA, 200uA
must be diverted by the shunt.
Remember that the voltage across each
resistor in a parallel arrangement is the
same, so our shunt must be of such
resistance that 200 uA passes for 100
mV of applied voltage {remember the
meter movement is also 100 mV fsd).

The shunt must be

-3 V
RShunt = S AT A = 5002

Another way to look at it {provided
the current range required is much
higher than meter movement’s normal

MULTIPLIER

T\,

o—" VA RN
N

LEADS
O-
(@)
e eeneor T T T T T T
: DIFFERENT VALUE
N _
| o AAAA— 1\
|
{
ot 0 AAAA—4
O AAANA——]
(b)

Fig. 3(a). Using a ‘multiplier’ resistor to
provide a single voltage measurement range.
(b) Adding a switch and extra multiplier
provides more voltage ranges.
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current) is to consider what value of
resistance would develop 100 mV
across it when the desired current
flows. For example, 1 A fsd needs a

Shu;wf V' 100 x 10-3
Shunt = 7 = - . =0.19

When designing shunts for large
currents, thought must be given to the
power dissipated in the shunt. In our
previous example the power dissipated
P =12R =1.02 x 0.1 = 100 mW which
is not significant. However if we were
to require a shunt for 20 amps its
resistance would be

R == =
Shunt 1" 10lamps 0182

Power dissipated P = |12R
102 x0.01 = 1 watt.
If our shunt is not to run too hot the
resistor must be rated at two or three
watts.
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(a)

Typical high quality
multimeter, note the
‘ohms’ scale in
which zero is at
right hand end.
Meters that indicate
the measurement by
a scale and moving
pointer are known
generically as
‘analogue’
instruments.

In practice the very low resistance
required is usually obtained by using a
short length of heavy-gauge wire and
power dissipation is not usually a
probiem.

Shunts are usually made specially for
meters, as there is little or no call for
such low resistance values in the
majority of electronic circuitry.
Because of this they tend to be more
expensive than normal resistors.

Measurement of current is made by
breaking the circuit, in which it is
required to find the current flow, and
wiring the shunted meter in series with
the lead and its original connection
point so that the normal current passes
through the meter and shunt.

We have seen how a shunt lowers the
total effective meter resistance —
especially as the current range rises.
For this reason it is quite wrong to

Fig. 5(a). The circuit
required to measure
ohms. (b). A typical
multimeter scale — The
Ohms scale is the centre

one. ( b )

RESISTOR

Y

CURRENT
SHUNT

Fig. 4(a). In order to measure currents
greater than the meter movement fsd a
‘shunt’ must be used to divert part of the
current around the meter, (b} A switch
and extra shunts may be used to obtain
more than one range,

connect a multimeter set to a current
range across a component or section of
a circuit. It will very effectively short
the circuit out causing heavy currents
to flow in components probably not
able to support them. For example,
our above mentioned 1 A meter
(which has a 0.1 ohm shunt) placed
across points in a circuit between
which a voltage difference of 12 Vv
exists, will cause a current to flow of

Mflowing = ~% = 120A

0.1

This current, if the supply could
provide it, would melt the leads and
components instantly!

To create a multi-range ammeter we
again use a switch (Fig. 4b) to select
the required shunt across the meter.
As the same current flows through the
switch contacts, the upper current
range is limited mainly by the size of

1 1 Ad
AV I ¢ 700
S \ \5“ 4 Io 3
S . % \
MULTIMETER 2

APO Ne3




ACANDDC

In all our discussion so far, we

have considered elegtrical
current flow as being
direction only. This kind ~of

current flow (as from a battery)
is known as "“direct current’’ and
we usually abbreviate this to
lldcll.

There is another kind of
current flow which continually
changes direction, flowing first
one way and then the other.
This is known as ‘alternating
current’ or ‘ac’. The mains
supply used in your home is a
240 volt “ac"” supply, and the
direction of current flow
reverses 50 times a second. We
will study ac in more detail later
on, for the moment, just keep in
mind the distinction between ac
and dc.

the contacts and to a lesser extent by
the size of the shunts. For this reason
multimeters rarely have a range higher
than 10 A fsd.

MEASURING RESISTANCE

As well as having voltage and current
ranges, multimeters are usually capable
of measuring resistance.

As described above, the multiplier of
the voltmeter arrangement alters the
effective fsd value of the meter to suit
various applied voltages. But if we
provide a fixed voltage (from a
battery) to the meter, and place the
unknown resistor in series, we can
work backwards from the indicated
current to obtain the resistance value.
This may be explained with the aid of
Fig. 5a as follows:

If the meter leads are shorted
together, there is virtually 2zero
resistance between them. This method
is in fact used to establish the zero
ohms point on the scale.

In practice the leads are shorted
together and an in-built variable
resistance is adjusted to give full scale
meter indication (i.e. 100pA s
flowing). Unlike the other meter
ranges, on the resistance range full
scale deflection represents zero.

At the other extreme, if the meter
leads are not connected to anything at
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Fig. 6. Circuit diagram of a typical multimeter (JM-20K ). The sl_n_)rring bar, shown by the
broad arrow slides along to make three connections at each position.

all, the resistance between them is
virtyally infinite. Hence no current can
flow and the meter poninter will not
move from the left-hand end of the
scale. This point thus represents
infinite resistance and is marked o
accordingly.

In between the 0 and °° values the
pointer will assume a position
proportional to the external resistance
added. By applying Ohms Law it is
easy to work out the position on the
scale for any other value. A typical
ohmeter scale is illustrated in Fig. 5b.

For example, if we use a 15 V
torch-cell as the voltage source, the
adjustable multiplier needed with the
1 k§2, 100 uA fsd m;t\c;r, must be:—

1.

100 10-6A ~ 12 k&
from which the value of the meter (1
k) must be subtracted to get 14 k{2
With shorted leads the meter will go
to fsd, now marked 0£2. The multiplier
is adjustable so that the zero point can
be reset as the battery becomes
discharged (lower voltage). If we now
insert 10 k§2 externally we get a total
resistance of 25 k§2. The battery
voltage will cause a current to flow in
the series loop {remember in a series
circuit all components pass the same
current) that is

F‘total =

1 1.5

25 x 10° S oA

Hence, the meter, with 10 k§2 in series
with its leads indicates its 60 nA value
but is now marked 10 k{2 on our scale.
The process is repeated for decade
values — 100 £2, 1 k§2 100 k2, then
for spaces in between until the scale is
adequately filled. Note that the
divisions are not evenly spaced and
that this form of ohmeter has better
resolution on some parts of the scale
than on others. It is also clear that it
measures ‘back to front’. This is
somewhat inconvenient but the
simplicity of the arrangement more
than compensates for this anomaly.
More advanced (and therefore more
expensive) multimeters usually read
the conventional way.

It should be noticed that, in the
example given, 10 k§2 gives
approximately mid-scale deflection
but, because of scale non-linearity, it is
difficult to read values, around 100
k§2 at all, let alone with any accuracy.

To resolve this difficulty, various
battery voltages and/or resistance
multipliers may be used to obtain
centre scale readings either larger or
smaller than in the example given. Use
ohms law to determine what multiplier
and battery voltage is required to
obtain a mid-scale reading of 100 k§2.

When it is required to measure the
resistance of a component in a circuit,
it must be disconnected. (One side

Fig. 7. These diagrams illustrate the three basic measurement techniques for (a) voltage, {b) current and (c) resistance.
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The multimeter, when measuring voltage, always loads the circurt. It is the degree of
loading that matters.

THE MOVING-COIL METER

\q"

SPRING

COIHOFE
RESISTANCE

POLES

When electricity flows through

a wire, a magnetic field is
produced in a plane
perpendicular to the wire. This
magnetic field may be
concentrated by winding the
wire to form a coil of many
turns, and still further by
winding the coil around a
soft-iron core.

Such a device is termed an
electro-magnet, when electricity
flows through it, it will attract
magnetic material — such as
iron.

One example of the way such
an electro-magnet may be used,
is the relay in last month's
practical exercise.

A further example is in the
moving-coil meter.

If the electromagnetic coil is
suspended in the field of a
permanent magnet, (a
permanent magnet is made of
steel — steel once magnetized,
remains magnetized, whereas soft

Fig. 9.
POINTER

MAGNET

iron loses its
immediately the energising field
is removed) it will be caused to
rotate, when energized, by a
force proportional to the
energizing current,

magnetism

In the moving-coil type of
meter, as Fig. 9 shows, the field
of the permanent magnet is
arranged to pass across a
cylinder in which hangs the coil
of the meter. A fine spiral
tension-spring restrains  the
rotation by providing a linearly
increasing torque as the coil
rotates. Attached to the coil is a
pointer that moves across a
scale, thus indicating current.

As the number of turns is
increased, to improve sensitivity,
the designer must use finer wire
to keep the mass of the coil
small. As a consequence of this
requirement, sensitive meters
usually have a higher resistance,
and are more delicate.

When using any meter with
switched ranges, always start off
by selecting a meter range much
higher than your estimate of the
quantity to be measured.

This precaution safeguards the
meter should the quantity be
much larger than expected.

only will do, but it is often easier to
remove it completely).

To make a reading the meter leads
are first shorted together and the zero
ohms adjuster set to obtain zero ohms
reading (this compensates for battery
voltage variations). The unknown
resistance is then connected between
the meter leads and its value read from
the meter.

The measurement functions, namely,
voltage, current and resistance form
the basis of the multimeter, Other
ranges may be provided for ac (or
alternating current) quantities, These
will be discussed later in this series.
Figure 6 shows the full circuit for a
small meter — can you trace out the
various circuits that we have
described? Ignore the ac slider position
for the moment.

LOADING THE CIRCUIT

As we have seen, connecting a
resistor in parallel with another
resistor reduces the effective value of
both — to something lower than the
value of either, Thus, as a voltmeter is
in effect a resistor, connecting it across
a circuit will inevitably change the
resistance of that circuit. In effect one
has parallieled one resistor with
another, and the meter must shunt
current away from the circuit.

Because of this, when a meter is
connected across a circuit, the
operation of that circuit may well be
affected, thus causing the meter
reading to be in error.

This brings us back to the reason for
quoting the sensitivity of voltmeters in
ohms per volt. Multiplying the
sensitivity by the fsd range in use,
gives the resistance of the meter circuit
that will be shunting the component.
Cheaper multimeters will have
sensitivities ranging from as low as
1000 2/V volt to as high as 100
k§2/V.

¢ Fig. 8
R1
100052
| ’ 1000¢2/VOLT
| METER ON

1 VOLT RANGE

R2
100052

To illustrate loading effects, consider
the circuit in Fig. 8. By Ohms law we



know that the voltage between points
A and B is 0.75 volts — don't we?

Now let us see what happens when
we use a 1000 ohms/volt meter on the
1 volt range to measure this voltage.
The 1000 ohms of the meter in
parallel with R2 will produce a
combined value of 500 ohms. Thus the
voltage read by the meter will be 0.5
volts instead of 0.75 volts — an error
of 33 per cent!

Confirm these results for yourself
and then try our competition. You
may win yourself a multimeter.

It is the degree of this shunting effect
that is important — in theory it can
never be completely avoided, for some
energy must flow into the measuring
system from that being measured. In
electronic measurements the rule of
thumb is that for accuracy, the
resistance of a voltmeter should be at
least ten times that of the circuit — a
hundredfold is better still.

This may not always be possible with
an inexpensive meter, and some error
will have to be tolerated. But
remember — this error can be
considerable if loading is severe. A
check for loading is to make a reading
on the next highest range. A much
higher voltage reading will indicate
that severe loading is occuring on the
lower range. When this occurs we must
take our reading on the lowest range
that does not produce visible loading
and put up with the lack of resolution.
It should now be clear that the higher
the sensitivity of the meter the better.
A similar thing happens when
measuring currents, the series
resistance of the meter may introduce
undesirable voltage ‘drops. In this case
the combined resistance of the
movement and shunt should
be one-tenth, or preferably less, of
the series circuit resistance.

This discussion of multimeters is
restricted to those units that do not
include electronic amplifiers — these
will be discussed later when we have
covered amplifier operation. Amplifier
type multimeters are usually
characterised by having a quoted fixed
input resistance (called impedance in
some data sheets) that is typically 1
M or higher. With these there is
seildom need to worry about
connection loading.

Although we have discussed loading
with reference to meter measurements,
the same principles apply to the
connection of any kinds of circuits —
the black-box approach tells us this.
Each circuit having input and output
terminals will load those coupled to it
— output is parallel with input of the
next and so on. It is important to
remember this, for all so often a
circuit stage is developed that fails to
operate into the following stage
because of loading effects.

We have spent much time on actual
multimeter circuits, for the

CHOODSING A
MULTIMETER
Multimeters range in price
from ten dollars, to several
hundred dollars. The more

expensive units incorporate an
amplifier to increase the input
resistance and/or very elaborate
electronic circuitry to provide
extremely high accuracy.

For the beginner, extremes of
accuracy and input resistance are
not necessary and a relatively
cheap meter will be entirely
adequate. Nevertheless — avoid
the very lowest priced meters.
These are rarely a bargain.

When purchasing a meter look
for the following points:—

1) The sensitivity should be as
high as possible, preferably
20 000 ohms/volt or better.

2) It should be capable of
reading volits, amps (both ac and
dc) and ohms.

3) Voltage ranges should be
from one volt to at least 300
volts dc, and 10 to 300 volts ac.

4) Resistance should preferably
have at least three ranges, times
1,10 and 100.

5) Overioad protection s
highly desirable. This should
disconnect, or protect, the meter
if excessive voltage or current is
accidentally applied.

6) Seek rugged construction. A
meter is a valuable too! that
should remain serviceable for
many years.

UNDER 175-win a multimeter!

[ =
R1 t 1
METER IS SWITCHED ;
TO 10 VOLT DC RANGE I e
®
S 0 e

Fig.10. R1 and R2 are both 200 k, 1/8 Watt. The meter

sensitivity is 1000 ohm/volt.

WE HAVE stressed that connecting a
meter across an electrical circuit may
alter the conditions previously existing
in that circuit.

Bearing 'n mind the theory published
in the current and previous articles in
this series, calculate the conditions
existing in Fig. 10. before and after
the meter is connected.

Show all workings and provide a
short comment (less than 200 words)
on your results.

To encourage our younger readers,
this contest is limited to boys and girls
who are less than 17 years old on the
closing date for entries — February
156th 1974.

Winners will be required to submit
proof of age.

Five prizes will be awarded, each is a
Jayem — 20 K multimeter.

If more than five correct entries are
received, judging will also be based on
completeness and clarity of
presentation.

Please be absolutely certain that your
have included your name, address and
age with your entry.

Entries must be addressed to
‘Meter Contest’
Electronics Today International,
15-19 Boundary St.,
Rushcutters Bay,
NSW 2011.

CLOSING DATE IS
FEBRUARY 15TH 1974

calculations involved illustrate the
kind of thinking that is continually
required when building circuits —
especially of your own design. If you

have stayed with us so far you are weil
on the way to having the theoretical
aspects of basic electronics under
control. L J



Dick answers your
questions

We get a lot of people writing in
and asking us why we don't open
stores in other parts of Australia
What's the reason Dick? Frankly |
don’t think it is necessary to have
stores sprinkled around the country
it...and | hasten to add there are
some important ifs. The first is ‘if you
have a good catalogue.’” The
catalogue has to give very detailed
descriptions so that the reader can be
reasonably sure he’s going to get
what he wants. That's why we give
as full a specification as we can in
ours (in fact a lot of people use it as
their ‘Bible’ because of all the in-
formation it contains).

The second if is ‘If you have an
efficient Mail Order department’. |
spent a lot of time on my overseas trip
looking at Mail Order in the USA
where it is used a tremendous
amount. Our Mail Order department
has been designed from their ex-
perience. Users have a choice of ‘fast’
or ‘slow’ delivery — Comet overnight
or Post. So that if a part is wanted
really urgently a customer can phone
us, telegraph the money, we can
hand the goods to Comet and it will
arrive the next day. | know that is a
bit slower than going down to your
local store but that brings us to the
third if — 'If it's in stock’.

Everyone knows that the com-
ponent situation is getting worse and
worse. So where’s the point in having
stock distributed all over the place?
Surely it’s better to keep it all in one
central point so that everyone can
draw on it? Having stock spread
between several stores means that an
item can well be out of stock at store
A and collecting dust at Store B. Also
there must be an inevitable over-
stocking if all stores are to provide the
sort of service customers would
expect. Holding extra large stocks
costs money and | don’t have to tell
you who pays for that!l

So, as | see it, the only advantage
of having a local store is that you can
see the goods if they happen to be in
stock which brings me to the last if:
‘It you have a proper money back
guarantee.’

Everything we stock is brand new
and we give a money back guarantee
in addition to any manufacturers
guarantees. As we say in the
catalogue, ‘If you aren’t satisfied with
the goods, for any reason, return
them within 14 days and we will
exchange the goods or return your
money.’

If | can just recap, we don't have
stores all over the place because we
operate an efficient Mai Order
system, have a detailed catalogue,
goods can be in the customers hands
rapidly with a money back guarantee,
And finally our catalogue had a dead
easy mail order form — why don‘t you
try it out?

Magnetic Stereo Pre-
Amp Module

Complete ready-wired on a PCB
measuring only 1%” x 2%". Two
high gain transistors per channel
Frequency response from 30Hz to
20kHz within 1db of RIAA curve.
2mV sensitivity for 150mV output
with input impedance of 50kohm.
Typical noise figure is -68db with
distortion below 0.04% $11.25 (P&P
30¢)

Trio 9R-59DS
Communications
Receiver

An ideal set for Amateurs and Short
Wave Listeners. 4 bands covered
from 540kHz to 30MHz. Two
mechanical filters to improve
selectivity. Product detector for SSB
Large dials for accurate tuning.
Automatic noise limiter. Calibrated
Bandspread. ‘'S’ meter and BFO.2uV
sensitivity for 10db S:N. Built-in
speaker and 1.5W output. $180 (P&P
$3.00)

SPECIAL THIS MONTH

Get off to a good start with a FREE
copy of World Radio and TV Guide
{available separately also). This is a
complete directory of every radio and
TV transmitting station in the world.
Over 400 pages of cramped print to
give the listener all the facts and
figures. Constant reference book for
Amateurs and SWLs. Recommended
by Radio Australia. We have fresh
stock just in at $5.75 or FREE with
the Trio 9R —59DS

Educational kits

Crystal Radio Kit

An all time favourite, brings in the
local stations without a battery. Build
your first radio in under 1 hour $4.95
(P&P 30c)

10 in 1

Includes a solar battery and enables
severa! radios, signal generator and
morse code oscillator to be built. 10
projects in all for $8.95 (P&P 50c)

50 in 1 Solar Energy
Kit gives 50 experiments using relay
meter, transistor, transformer etc.
Uses two batteries. With 58 page
manual $21.95 (P&P $1.00)

150 in 1 The Uhtimate

{See ET Nov 73) a magnificent kit in
wooden case with enlarged visualised
iC, radio tuner, CdS cell, transformer
etc. No soldering to build 150 dif
ferent circuits over and over again
and some of your own. $35.95 (P&P
$2.00)

Kits

30 Watt RF Kit
Only available from us and specially

produced for our many Amateur
customers. Available in 3 stages
which together give 30 Watt out from
300mV in at 144MHz from a 12.6V

supply. Uses the Solid State
Scientific transistors. 7W stage
omplete $11.50. 15W stage
complete $13.50. 30W stage

complete $17.50. Individual boards
$1.50 or the complete kit (saving
$5.00) for only $37.50 (P&P 50c).

{See review on page 56.)
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High Power Strobe

We've redesigned the layout of the
popular ETI 505 strobe (circuit in 25
Top Projects or see our catalogue).
Assembly is simpler and quicker. Our
kit also includes a very handsome
spun aluminium reflector, Plessey
capacitors — in fact everything ready
to plug into 240V supply at.only
$26.50 (P&P $1.00). v

Digital Clock

(E.A. Sept 73) We have only a few of
these left at the special offer price so
hurry. Based on the Sperry gas
readout and National IC, this kit
provides full 24 hour mains operation.
Display is easily read from 40t away.
The National IC provides 4 or 6 digit
operation. Al parts, excluding case,
cost only $49.00 or Readout, IC and
transistors for only $28.76 (Both P&P
50c, but hurryt).

Digital Counter

(E.A. Dec 73) We have the complete
kit with a professional type case to
make this useful instrument look like
one costing much more. Kit also
includes crystal, readout etc — in fact
everything you need to make a really
good job. 20MHz counter only $116
(P&P $2.00) or complete with
prescaler to extend range to 200MHz
$135 (P&P $2.00).

“@4 New 910-60 Digibezel

Imported from the: USA for you
digital enthusiasts. Handsome front
escutcheon has 2” x %' window
which fits chassis up to %th thick
with simple clip. Beaut matt black
finish for a really professional look to
your clock, counter etc. Also included
is a red polarising filter to improve
legibility in high ambient lighting
conditions $4.75 (P & P 50c).

Playmaster 136

The ever popular kit. Compares
favourably with commercial units
costing very much more. Has ex-
pensive looking brushed panel. We
also include Siticon Grease to improve
thermal conditions in output stage.
This one is a Superkit complete with
article reprints etc for $65 or less
Fairchild special offer transistors

$55.60 (Both P& $1.00).

Calculators
1200 Ruby

6 digit display with 12 digit capacity.
Selectable decimal point, does all the
usual calculations including chain
multiplying etc. Bright easy to read
magnified LED readout. Use 9V
transistor battery. Worth at least $10
more at only $59 (P&P 75c).

8012 Grantham

is a desk top model with floating
decimal point. Operates from mains
Constant key, overflow indication
leading zero suppression etc and 8
digit display. Ridiculous price of only
$79.00

1211 Grantham

is the cheapest anywhere with a full
memory. 12 digit display, constant
key, percentage, clear entry efc
Truncate switch and 8 place selec-
table decimal point. All this for only
$115 (there must be a mistake?)

Al these calculators have our money
back guarantee plus AUSTRALIAN
suppliers 3 month workmanship
guarantee. You can’t go wrong.

DICK SMITH WHOLESALE PTY LTD

160-162 Pacific Highway, Gore Hill NSW 2065.
Tel 439 5311 or 02 4395344 (24 hour order answer phone).




MAG PRE-AMP

A complete magnetlc
re-amp on a 13/16" x 2
/2" printed circuit board

packaged In a transparen‘

plastic bag with Instruction
sheet. The circult contains

2 high galn transistors Fer

channel to provide the

excellent performance that
otential users wilt want.
rlef specifications:

Frequency response within

1dB of RIAA curve from

30 Hz to 20 KMz,

Sensitivity Is 2mv for

150mV output at 1 KHz.

Input Impedance Is a

nominal 50 K.

Noise Is typically -68d8B.

Distortlon figure; less than

.04% THD at 250mV and

1KH2 output.

Ready to use $12.50 (P&P 50c)

AM TUNER MODULE

‘d .

Brief specifications:

Tuning range 510-1625
KMHz.'Output 750 mV into
100 K. Power supply 7 to
9v DC, 20 mA from
battery etc.

Module only (needs ferrite rod
and capacitor) $13.20

Rod aerial $2.50

Tunini iani $3.60 (P&P 50c)

Expo Amplifiers are very popular
representing value in the medium
price bracket. Come in and hear one
— you’ll be pleasantly surprised and
so will your bank balance.

KA208 has 12Watt RMS output,
handles radio, disc, tape inputs etc.
Full range of controls and is housed
in a deluxe walnut cabinet at only
$45 (P& P $2.00).

TA3100 has an output of 25Watts
RMS uses transtormerless input and
output stages, has 20 transistors.
Scratch filter incorporated. Full 20
40000Hz response. Hand-rubbed
walnut cabinet $89.00.

SCD77X Cassette Deck Is ideal for
adding to your stereo set-up. Beaut
looking with slider controls. 2.5V
output suits most Amps. Frequency
response from 45.12000Hz $119 (P&P
Road freight extra)

Hollday time is tdeal for knocking up
a kit (they also make ideal
presents). Here we list our most
popular. First the Dick Smith
**Superklts.’ These have been
speclally selected for the VIP treat-
ment, Prototypes have been built
and evaluated and we include
comments and suggestions for
improvement over original specs.
You also receive reprints of articles
and correctlons. Most have flow-
soldered P.C. Boards and extras
that we think will help you to get a
Super finish.

Playmaster 136 Amplifier. Without
doubt the most popular amplifier kit
we have ever handled. Compares
favourably with commercial units.
Has expensive brushed aluminium
panel. We also include silicon grease
to improve thermal conditions in
output transistors. Less Fairchild
Special offer transistors $55.60
(including transistors $65.00) Both
P&P $1.00.

-

ETI1 100w Amplifier features full
100W RMS output. Prepunched
heatsinks and silicon grease plus
heat dissipating paint. Sturdy metal
case. Ideal for guitar enthusiasts.
Simplitied instructions included
$45.00 complete (P&P $1.50).

100W Pre-Amp Kit. Produced in
response to numerous enquiries to
complement the above amp. Two
sensitivities for mics and guitars,
vplume treble and bass controls. No
case since most users build it into
something else. Pretinned boards

full circuits included for $9.50 (P&P
50¢).

A wide range of multimeters from
beginner’s models right through to
the professional FET instrument.
DSE.2 is an ideal first multitester
having a sensitivity of 20,000chm per
volt. 17 ranges cover AC and DC
volts, amps. Resistance and useful
capacitance ranges. Complete with
test leads at $12.50 (P&P $1.00)

Jayem 100K is a high sensitivity
(100,0000hm / volt) instrument with
51 ranges and accurate to +3% .5
movement is easy to read and the
carrying handle acts as a stand.
Diode protection and buitt.in
magnetic shield. Very popular at
$39.50 (P&P $1.00)

Jayem L-55 FET VOM has a con.
stant 10Meg input impedance. Has
27 ranges. Battery operated and
supplied in handsome vinyl carrying
case. 2x probe Included to double
d.c. voltage ranges and input im
pedance. $43.50 (P&P 75¢)

E-Z Hooks the most tenacious test
prod we know. Fast safe and trouble
free. Two types — XL.1 is extra long
for birdsnesters, beryllium copper,
gold-plated contacts recommended
at $1.55. X-100W is a shorter version
for general test use 86 cents.

il
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Kits

Varilight Dimmer. Handles up to
1000W gives professional light
dimming _at a fraction of the cost.
Includes 8A triac and posh Clipsat
flush mounting plate $4.90 or elec.
tronic components only in short
form kit at $4.90 (Both P&P 50c).

=
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Digital Logic Trainer. Learn all
about digital with this beaut Kkit.
Many sold to tech colleges, industry
etc. Contains 6 JK flip flops, 2 and 3
input gates, inverters, buffers and 4.
input Schmitt, These are supple
mented by a dual range clock, level
setting switches and LED readout.
Our kit uses best components avail-
able including a handsome sitk-
screened panel $82.00 (P&P $1.00).
Musicolour. Watch the coloured
lights dance to the sound of your
favourite music. Filtered bands of
audio are used to trigger the lights.
Complete kit includes anodised front
panel and explicit instructions $52.00
{P&P $1.00)

3owatt R. F. Kit has proved popular
with Amateurs. Availabie in 3 stages
which together give 30 Watt out from
300mW in at 144MHz from a 12.6V
supply. Get the complete kit (for
advanced constructors) for $37.50
saving you $5.00 on stage prices.
Dick’s Decision Maker. Helps you
make difficult decisions just by
pushing a button. Ingenious little
circuit using transistor switching
and LED lamps. Supplied with silver
tabel and tough plastic case to fit
your pocket. Only from us at $8.75.

[=o == =55 =
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Car Burglar Alarm (E.A. Sept 73).
Protects everything on your car
except the driver. Yes even roof
racks. ideal for beginners, $17.95.

Electronics Australia and Elec.
tronics Today Kits.
These kits use the same high

standard components as our Super-
kits but are presented without added
refinements, We use no reject or
inferior parts, manufacturers
seconds etc. We are too anxjous to
preserve our reputation!!
Playmaster 131 Tuner (E.A. Feb 71)
still very popular uses TAAB40 IC
and Is supplied with handsome matt
black scale card. $23.50.

Signal Generator (E.T. June 71}
glves sine and square wave output in
range 15H2 to 150kHz. Case Included
$24.50.

Transistor Tester is very easy to
build with our 3" movement. Looks
professional with de-luxe satin
panel, diecast case efc. $14.50.

MIic Pre-Amp. (E.A. March 72) suits
all mics, has adjustable Bass
response to improve performance.
Another easy one at $3.30.

LED Indicator (E.A. March 72).
Ideal for checking audio signals.
Used by many groups to check out
mixers, amps etc. $3.10.

20W P.A. Amp (E.A. June 72) uses
the TA20C module has mixing inputs
and gives 20W RMS supplied with
engraved front panel and case. Ideal
guitar practice amp $57.00.

Reverb Unit (E.T. 25 Top Projects)
as featured in our catalogue. Im-
proves sound of most instruments
enhancing natural decay of sound.
Complete with Plessey Spring Unit
$36.00.

—

Signal Injector (E.A. June 73).
Almost as useful as a screwdriver.
Uses 2 transistors and will do AF
and RF work. Essential piece of
basic test gear. Complete with hand-
some probe case $6.25.

Stereo 2-& Adaptor. The easiest way
to sample 4.channel is this simpie
decoder from Nov 72 E.A. Knock one
up for only $5.75.

Sperry Dlgital Clock Kit (E.A.
Sept '73) Based on the Sperry
Gas readout and Nationa!l
integrated circult, this kit
provides full 24 hour mains
operation. AIll parts are
inciuded in the kit except the
metalwork (we thought you'd
prefer to make your own),
F ull kit $49.00 Speclal
Sperry/Natlonal offer of
readout. 1C and transistors
only $28.75 (Both P&P 50c¢).
Headphone Adaptor (E.A.
Aug '73) provides two sets of
headphone outputs or
speakers or both to be
operated simultaneously.
Separate left and right control
from this very versatile unit.
Full clrcuit details included
etc. $18.95.

It's not Just a price list. In fact you could hardly call it a
catalogue. 64 pages |Jam-packed with Information. 20 pages of
data alone. Just check some of the contents:

@ P25,26,27 Inside circults and connections of 43 popular

digital I1Cs.

® P26,29,30 Descriptions, circults, applications of 6 popular

Linear ICs.

® P50,51,52 Test gear to enable you to bulid a full scale tab,
® P48,49 Tools and more tools. All the things you can't get,

we've got on this spread.

Simply send 30cents to cover Post and Packing and we'll send

you the SO0cent catalogue,

lus 50c¢ vouchers by return,

Remember it's a 64 page cataloge with over 20 pages of
information, specs etc. Send Now to avoid disappointment.

towards post and packing.

Dick pleass send me your Free catalogue. | enclose 30 cents

... Postcode ...




Stereo and quadraphonic cartridges for automatic turntables

ELAC e
PHONO-CARTRIDGES
STS 555&STS 655-D4

Recommended retail price
STS 555 - $74
STS 655-D4 — $84

electronics

ELAC are one of the best known
manufacturers of stereo cartridges in
Europe and hold many of the original
patents. They are innovators of high
quality cartridges, in particular those
specifically designed for automatic
record changers,

The company’s top of the line
cartridge for many years has been the
STS444 and our experience with this
particular unit, both with elliptical and
conical stylii, has shown it to be an
excellent performer especially when
used in Elac’s 50H and 70H turntables.

But good though the STS444 has
been, the advent of a new generation
of cartridges — such as Shure’s V15
Mk 11l — intended for non-automatic
tumtables, has created a demand for
comparable units for wuse with
automatic turntables,

As we have stated before, the review
of a cartridge is a surprisingly difficult
task. To evaluate a conventional
cartridge in the range 20 Hz to 20 kHz
is already hard enough, for whilst some
of the technical parameters are
relatively easy to evaluate, others are
extremely difficult and are rendered
even more sO as system quality
advances to higher and higher levels.
This is particularly true of the highest
quality cartridges where small order
differences between one cartridge and
another are extremely difficult to
determine.

The frequency response and dynamic
characteristics at fixed signal levels are
comparatively easy to evaluate, but,
by and large, these are not the
parameters that the purists care about.
Dynamic performance on transients,
and overall trackability in the presence
of such transients, are the parameters
that many people rate as being more
significant.

Our evaluation of the STS 555
involved the use of a number of
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Square wave response — 1 kHz at 7 cm/sec: left STS 555, right STS 655-D4

standard test records as well as several
more conventional records chosen for
their known excellence of quality.

A special Bruel and Kjaer swept tone
record was used, in conjunction with
our automatic recording equipment, to
plot the frequency response from 20
Hz to 20 kHz. The same equipment
also checks the separation between left
and right hand channels.

Our second test checked the
cartridge’s (dynamic) response to a
1 kHz square wave recorded at an rms
velocity of 7 cm/second.

This test provides a reasonable
evaluation of transient response at
medium velocity levels, but cannot
evaluate the high tracking performance
(25-30 cm/sec) that the best cartridges
can now achieve.

It is for this reason that many
manufacturers and testing authorities
use special test records on variable
speed turntables to measure
trackability. Until better methods are
devised we must continue to use this
approach, together with records such
as Shure’'s TTR 101 (An Audio
Obstacle Course} and TTR 110
(”Audio Obstacle Course Era 11"}

~which contain tracks with high,
known, peak velocities.

We also use two other records. These
are 'The Missing Linc"”, Sheffield
Records Volume 11, and ’Mandingo”,
E.M.I. Q4.TWO0.400. These have
recently become available and are
particularly fine records for evaluating
the dynamic characteristics of a
cartridge.

“The Missing Linc' is a particularly
interesting record. Sheffield have
produced it as ‘direct to disc’ studio
recording. This, the producers believe,

results in the most faithful
reproduction of sound presently
available.

Their faith in this process certainly

appears to be justified and the end
result is a recording that is particularly
suitable for the subjective appraisal of
a high fidelity system — or its
individual components.

”Mandingo’” has more percussion
instruments per centimetre of groove
than almost any other record that we
know. Whilst not specifically intended

as a demonstration record it is
excellent for evaluating transient
performance.

STS 555

The first cartridge tested was the STS
565, This is a stereo cartridge
specifically intended for use with
automatic turntables — it is however,
perfectly suitable for wuse with
non-automatic turntables as well.

Listening tests showed that this
cartridge had above average transient
response, particularly low distortion
and high trackability.

The measured frequency response
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3elling & Lee
ferminal Blocks

Belling & Lee terminal blocks—a wide
range is available from stock. Type L1639
(illustrated) is 12 way, but flexible
moulding enables it to be easily cut into
smaller sections, allows fitting to curved
or irregular surfaces. Uses captive
terminal screws, which cannot loosen or
tfall out under vibration; has captive
pressure pads to secure even the finest
wire strands.

Belling & Lee flexible terminal blocks

have the following features:

B Captive terminal screws
Safe against mechanical shock and
vibration

B Current ratings available in excess of
20 amps

B Breakdown voltages (D.C.) available
in excess 8KV (6KV to chassis)

VARI-STAT

TEMPERATURE CONTROLLED
LIGHT WEIGHT SOLDERING IRON

240 VOLTS 50 WATT
Other Voltages
Available for

AC or DC
Supplies

o SAFEWITH

SENSITIVE

COMPONENTS.

e WONT OVERHEAT

IF LEFT IDLING

e HEATS TO SOLDERING
7 TEMPERATURE IN

LESS THAN 1 MINUTE.

o IDEAL FOR INTRICATE OR

HEAVY SOLDERING JOBS.

o 5 INTERCHANGEABLE BITS 1/16 — 1/4 HEAVY NICKEL
PLATED FOR LONG LIFE.

e WEIGHT: 20z. LENGTH 8"

If your usual components dealer does not have stocks
contact the Australian Manufacturer:

TECNICO ELECTRONICS

ACTUAL SIZE

Premier Street, Marrickville, NSW, 2204 Tel 55-0411 COMPAR DISTRIBUTORS PTY. LTD.
2 High Street, Northcote, Vic. 3070 Tel 489-9322

; = 177 Gilbert St. Adelaide 5000. Phone 51-6718
s £ ARt Rthinet o 7a PRICE $14.25 POST FREE FROM ADELA IDE.
TRADE ENQUIRIES WELCOME

M08787/1273

ELAC is acclaimed the world over as a lead
is pleased to announce two new cartridges

The D 555E was designed for decoding S

The STS 655 D4 will deliver top qt
records.

SEE AND HEAR THEM AT YOUR ELAC DEALER

MAGNACORD INTERNATIONAL P/L
276 Castelreagh St.,
Sydney. 20




was + 0.5 dB to —2.5 dB from 20 Hz
to 20 kHz, the output extended
beyond 25 kHz.

Channel separation was
falling to —18 dB at 18 kHz.

As our listening tests indicated,
trackability and dynamic response was
exemplary, the cartridge tracked very
well indeed at one gram. Square wave
response was also good.

-20dB

STS 655-D4

The Elac STS 655-D4 cartridge is
intended to be used for four-channel
(quadraphonic) records using the
discrete CD-4 system and is fitted with
a German-made Shibata-type stylus.

In this particular field, Elac have very
few competitors beyond the Nivico
CD-4 cartridge developed by JVC
some three years ago.

The frequency response of the STS
655-D4 cartridge is at least as good as

its stereo counterpart, extending
smoothly to at least 40 kHz, the
present limit of our measuring

capability Channel separation is one of
the best we have seen, being better
than 25dB from 20 Hz to 20 kHz.
The cartridge tracks well at one gram.
Currently there are no recognized
methods of measuring the dynamic
performance of discrete four-channel
cartridges — nor are any test records
yet available. Because of this we can
only say that the cartridge performs
eminently well on CD-4 records.

Elac have produced two very fine
cartridges which, whilst intended
specifically for the automatic record
market, will perform equally well in
manually operated tone arms. Whilst
the Shure V15 Mark Il and more
specifically the V15 Mark 11l are not
really compatible with automatic

record players, the Elac STS555 and
STS655-D4 cartridges are designed for
such use and will provide a possible

alternative for those people who are
looking for near V15 type performance
in the lazy man’s record player. )

R S R A S W RO 55
COMMENT

This review would seem to
outline the difficulties
experienced in producing visible
test results from modern ‘state
of the art’ type cartridges. Even
the most well equipped
laboratories, as posséssed by the
Testing Consultant who
produced the review, must
ultimately revert to ears,

We agree with the reviewer,
that performance on transients,
and overall trackability on these
transients are the parameters
many critics consider most.
Tests for these qualities are only
a way of trying to prove that a

cartridge and its associated
stylus assembly will convert
mechanical energy with the

highest degree of faithfulness to
electrical energy.

Apart from this, Elac consider
that a most important, often
overlooked factor, is in the
elimination of mechanical
change being made to a recorded
groove by a stylus whilst a
record is actually being tracked.

considerable expertise in
measuring these mechanical
changes and taking steps to
minimise it in their cartridges.

Unfortunately such
measurement is beyond the
convenient and economical

means of most laboratories and
is therefore unlikely to become a
feature of comparative reviews.
The two critical parameters
Elac consider most important
then are — (a) what the stylus
actually does /in and to the
record groove and (b) the degree
of faithfulness with which the
mechanical signal is converted to
an electrical one, which of
course, is finally reproduced by
the speakers and becomes what
you hear. Providing the listener
can rest assured that his records
are being treated with the
utmost delicacy, the ultimate
sound is then the best basis of
judgement.
AJ. Muldoon,
Sales-Manager, Acoustic
Division, Magna-Techtronics

Elac have developed {Aust) Pty Ltd.
3 RED PERFORMANCE: STS555 STS655-D4
it ﬁmmncy Response 20 Hzto 20 kHz +0.5dB,-25dB +2.0dB,-0.5dB
; 20 Hz to 35 kHz +20dB,-05dB

e stmi:ivity at 1 kHz (4.5 cm/sec) 6mV 5mV

Channel Separation at 1 kHz 20 dB 28dB

Channel Balance at 1 kHz 0.5dB 1.0dB

Tracking weight 1.0 grm 1.0 grm

N.S. ELECTRONIC CALCULATOR NEW POPULAR PRICE

$35.95

Adds, subtracts, multiplies, divides
Compact 5 x 2 x 1, less than 502.
Two place decimal setting
Optional AC adapter.
Manufactured by National Semiconductor Corp. US.A.

BARGAIN
PACKS

ALL BRAND NEW &
TESTED
Pack-Post 20c¢

10 Audio type similar
BC108 sl

WILLIS TRADING GO.

1. 1 .50
P&P S 10 RE type, simiiar
BF1 3693 $1.80
10 ﬂ:ualo élllscosn PNP
A & sim. $1.50
RECTIFIERS-DIODES-LEDS 10 Audio silicon PNP
VHF 10 — IN60 diodes $1.60 sim. 2N3638A $1.60
CONVERTER 10 — OA90 diodes $2.20] 10 RF Higain 2.20
TUNER 7 TRANSISTOR RADIO each 25¢ 10 Low noise audio y
KIT 10 — Similar BA100 $1.60 type similar BC109,
110-136 MHz Siticon transistors, eac 20c 4010 $2.50
complete with instruction 10 —400V 1A .EM404 $2.00] 10 Audio type sim
couples to book, carrying case and ch 25¢ 2N2926 " $2.20
broadcast earphones. 10 — EM406 $2.50] 5 silicon pair com-
recelver Speclal price ....... $9.75 32c plementary output
$15.00 M58 000 0obBa bl $11.75 10 — BOOV 1A 408 $3.20 22V 500mw $3.00
4 Post and pack, 75c. 38¢ 10 Audio type similar
P.P.55¢. 10 — 1ooov 1A $4.90 B8C107 $2.50
1—LED 96¢ 10 PNPRF silicon $1.95
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G.P.0.BOX X2217, 6001.

445 MURRAY STREET, PERTH. Ph: 21-7609.
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This coupon gets you the facts about

The

COMMUNICATIONS |
RECEIVER witn

ALL | the features

9R-59DS

1

[}

Weston Electronics Company [}

376 Eastern Valley Way, Roseville 2069 |
Please forward free illustrated literature ]
and specifications on Trio equipment ]
NAME ]
ADDRESS :
U

wg so

As efficient as it is
attractive, this 4-band
receiver covering 540

kHz to 30 MHz, has all dials make accurate
the features to provide tuning certain. Other
maximum performance features include

~at a most reasonable Product Detector for
price.

Wess

selectivity —
tuning and bandspread ‘’S*’ meter and B.F.O,;

SSB reception;

slectronics company

(A division of Jacoby Mitchell Ltd.)

Two mechar_\ical filters ﬁuiomaﬁc noise
ensure maximum im

ter; calibrated
large electrical bandspread;
2 microvolts sensitivity
for 10 dB S/N ratio.
All for the suggested
retail grlce of $151.00
FOR/FOA Sydney.

Cables and Telegra
phic Address: ‘WEST.
EL Sydrey
Phone 407 1212

We manufacture the Swedish Husqvarna microwave
ovens for domestic catering and industrial processes.

Agents for Holaday Industries microwave survey and
monitoring equipment for the serviceman and research

worker.

FEATURES:

1) Easy to use and read

2) Rugged, virtually immune to burnout. Maximum power

density 1.5 w/cm?2

3) Measurement independent of field polarization

S

6) Attractive carrying case

Model HI 1500 $275.00
Model HI 1700 $975.00
PROMPT Delivery

Microwave Heating Pilot
Plant for Industrial
Plant and Development
Work also available,

924

4) Utilizes two easily replaceable 9V transistor radio batteries
Replaceable probe spacer cones

RONALD J.T.PAYNE »+v. re.

INSTRUMENTATION
PERIPHERALS

- DATA COLLECTION SYSTEM
EDUCATIONAL

TRANSDUCERS

1

FOR MEASUREMENT AND CONTROL

MOTION PRESSURE VELOCITY
ACCELERATION FORCE INCLINATION
Full details from

RONALD J.T. PAYNE PTY. LTD

385 Bridge Road PERTH ADELAIDE
Richmond. Vic. 3121 Cairns Instruments  Associated Services
Phone: 42-1416 Phone: 25.2130 Phone: 67-2246

Specifications:

(1) Calibrated at 2450 MHz for use in the
1.S.M. Band.

(2) Three ranges provided: 0-2,
0-10, and 0-100 mw/cm?’,
each calibrated at midpoint,

(3) Accuracy + 1db

(4) Timeresponses (0 to 90% of
final value for a step input)
Fast — 1 second
Slow — 3 seconds

(5) Temperature compensated

(6) Cardinal point calibration
chart provided with
each meter
(7) Estimated battery life
of 1 year
(8) Instrument package
dimensions: 22" x 3%2" x 6"
(9) Probe length: 12"

190 mins
scwavt

vy v ETES

PROMPT DELIVERY
Supaspede Microwave oven Mfg. Co. Pty. Ltd.

47 Glenvale Crescent, Mulgrave 3170 Phone: 560 1468
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all shapes
and sizes
of sub
miniature
switches

Toggle, rocker,
pushbutton, paddle,
leverlock . . . every
practical alternative
lever action combined
with maximum
performance, minimum
weight and size and
available in one, two,
three and four pole
models.

Subminiature switches
manufactured by C & K
Components Inc. US.A.
are readily available in
just about every shape,
size and configuration
imaginable and they are
readily adaptable to a
multitude of uses where
space is at a premium.
All switches feature
rugged construction
and simple mounting
... long-term, trouble-
free operation is ensured.
Toggle switch contacts
are rated 2 amps @
240v. ACand 5 amps @
28v. DC resistive load.
The full C & K range is
now available from the
Professional Components
Department, Villawood,
NSW or Plessey Ducon
Interstate agencies.
Catalogue containing
full specifications,
options, information

on hardware, panel
layouts, mounting, etc.
is available on request.

PLESSEY

Plessey Ducon Pty. Limited

Box 2, Villawood, N.S.W. 2163

Tel. 72 0133. Telex 20384

MELB.: Zephyr Products Pty. Ltd. 56 7231
ADEL.: K. D Fisher & Co. 42 2920

BRIS.: Douglas Electronics Pty. Lid. 62 189
PERTH: H. ]J. McQuillan Pty. Ltd. 68 7111
Everett Agency Piy. L.id. 8 4137

Henderson (N.Z.) 6 4189
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COLIPONEIL TIEWD

DUAL IN-LINE I.C.
PACKAGE HANDLING

A system to safely handle dual in-line
integrated circuit packages has been designed
amd made by an Australian company.

The DIL handling tools were developed by
McMurdo (Aust) Pty Ltd. of Clayton,
Victoria.

The tools comprise a loading base to
remove DIL’s from manufacturers’ packing
tubes, a Dipinjector which assembles the
DIL’s to the printed circuit board and a
Dipextractor for removing DIL’s

Most manufacturers’ tubes slot into the
loading base to present one DIL at a time.
The bases should be mounted on a base or
bracket inclined at 450. A bracket is
available fiom McMurdo which takes three
bases side by side to dispense different types
of I.C.’s in use.

The Dipinjector device picks up the DIL’s
and compresses the leads to the correct
pitch for insertion in the printed circuit
board or sockets.

Manufacturers supply DIL’s with the leads
splayed 0.350 in whereas PCB sockets have
a 0.300 in. pitch.

The use of the Dipinjector and loading
base reduces assembly time by up to 75 per
cent. Damage to the leads bonds and
adjacent components is eliminated.

The Dipextractor is a spring-loaded device
with thin blade-type legs which clip onto

the body of the DIL even in the most
crowded and inaccessible situations.

When a desoldering iron is applied to the
solder at the base of the DIL on the reverse
side of the printed circuit board, the
Dipextractor instantly plucks it cleanly
from the board as the solder wets.

Further details: McMurdo (Aust) Pty.
Ltd., 19 Carinish Road, Clayton, Vic. 3168.
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MUSICAL CHIP

American Micro-Systems, Inc., has

introduced a single-package rhythm
generator for electronic musical
instruments.

According to the company, the MOS
device designated the S8890 can simulate
nine different percussion instruments and
provides 10 different rhythm pattemns for
each instrument.

The S8890 has maximum
instrument-voice-pattern length of 64 bits
and operates on a single +12 V supply. It
dissipates 400 mW and has an operating
temperature range from 0 to +700C.

TECNICO TO HANDLE
MICROSWITCHES

Tecnico Electronics have been appointed
Australian Distributors for Pye Switches
Limited of England. Pye Switches Limited
have for many years made a range of
microswitches, miniature toggle switches
and joystick controllers.

Tecnico Electronics will be stocking the
Zero Plus range (V3 series) and the
subminiature Zero range (V4 series). These
models are designed primarily for use in
office machinery, instrumentation, vending
and amusement machines, etc.

Further Details: Tecnico Electronics,
Premier St., Marrickville, N.S.W.

SOLID STATE DPERATING
CONSIDERATIDNS

Solid state devices are being designed into
an increasing variety of electronic
equipment owing to their high standards of
reliability and performance. However, it is
essential that equipment designers be
mindful of good engineering practices in the
use of these devices to achieve the desired
performance.

This is covered in the RCA report
“Operating considerations RCA Solid State
Devices™. [1CE402. Available from
Amalgamated Wireless Valve Co. Pty. Ltd.
Box 24 P.O. Ashfield. NSW.

SCHOTTKY TTL

Fairchild in the U.S., have added 12 circuit
types to their line of Schottky TTL
integrated circuits. The company is also
making all SSI Schottky products available
in plastic as well as ceramic packages.

The newest additions to the Schottky line
include two SSI gates available in both
plastic and ceramic packages, and 10 new
MSI devices awvailable in a ceramic

dual-in-line package. Fairchild now has 40
circuits in jts Schottky TTL line, including
16 MS1 devices.

The latest additions to the line include the
93S10 decade counter and the 93516 4-bit
binary counter, which provides counter
functions at speeds up to 90 MHz and clock
delays of less than 9 nanoseconds.

Another important addition to the
Schottky TTL family is the 93546 6-bit
comparator, which compares two 6-bit
words in less than 10 ns with one device; or
compares two 12-bit words in less than 15
ns, using two devices.

Seven more Schottky TTL/MSI devices are
scheduled for introduction by the end of
1973, according to Fairchild.

Further details: Fairchild Australia Pty
Ltd, 420 Mt. Dandenong Rd., Croydon, Vic.
3136.

NEWSIGNETIC DUAL
TIMER

Tecnico Electronics today announced the
introduction of a dual timer — Model 556 —
by Signetics Corporation. The dual
monolithic timing circuit is a highly stable
controller capable of producing accurate
time delays or oscillation. Timing is
provided by an extemal resistor and
capacitor for each timing function,

Signetics have pioneered timers and they
state that this new device brings in many
new applications — amongst them are tone
burst generators, speed waming devices and
car burglar alarms. Circuits for these
applications are available from Tecnico
Electronics, Premier Street, Marrickville,
N.S.W. or Tecnico Electronics, 2 High
Street, Northcote, Vic.

TECNICO TO HANDLE CDC
CONNECTORS

Tecnico Electronics have been appointed
Australian Distributors for the connector
range of Control Data Corporation. The
range features a new and complete line of
edgeboard connectors — wire wrap, flow
solder, right angle, and even staggered
contact terminations. These are offered in a
wide range of sizes and include a variety of
mounting configurations.

It also includes a two-piece connector — a
perfect  solution for interconnection
between printed  circuit  cards,
mother-daughter board designs, and various
related non-edgeboard applications,

Further details from: Tecnico Electronics,
P.O. Box 12, Marrickville, 2204 or Tecnico
Electronics, P.Q. Box 180, Northcote, 3070.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1974




SECOND SOURCE LADDER
NETWORKS

Production of the Series 811 Binary
Ladder Networks, featuring precision
tracking and high speed, has been
announced by Allied Capacitors Pty,
Limited on behalf of Data Device
Corporation (DDC). Tracking rate is to 3
ppm/OC, and settling time is to 50 ns.

DDC’s Series 811 Ladder Networks are
miniature, 12-bit binary devices for use in
digital to analog conversion applications
requiring high accuracy and fast switching
over a wide temperature range. These
cermet thick film units are available in eight
standard models, depending on accuracy
and temperature range required, with
standard resistance values of 5k, 10k or
20 k ohms. This *‘factory stock” choice of
resistance values, accuracy levels and
temperature  ranges, makes what are
normally considered custom units available
at standard prices.

Principal reatures include: Maximum

output voltage ratio errors as low as
122 ppm (0.012%), and specified output
accuracies over —550 to +1259C or -20° to
+800C, operating temperature ranges.

The networks are less than 0.1 inch high
and occupy only 1 square inch of board
space. Their pin arrangement and low
profile make them compatible with both
flat pack and dual in-line integrated circuit
package configurations. They are fully
sealed and environmentally tested to meet
stringent aerospace and military
specifications.

Full technical Data Sheets are available
from Allied Capacitors Pty. Limited, P.O.
Box 198, Brookvale; N.S.W. 2100.

PROTECT

YOUR...
INSTRUMENTS
& EQUIPMENT

\ehidef

With. ..

ALERT

CARTRIDGE FUSES

ALERT fuses are ‘‘on guard’’ against
electrical overloads in Electronic, In-
dustrial, P.M.G. Telecommunications,
and D.C.A. installations. They are
manufactured by Kenneth E. Beswick
Ltd.,, U.K., and the ALERT range in-
clude British Military Standards, British
P.O. Standards and many of the inter-
national specifications.

Popular Sizes EX-STOCK

TDC 10: 1}” x 1" QUICK ACTING
100 ma to 25 amp.

TDC 11: 11" x }” SLOW BLOW
(or delay)
60 ma to 10 amp.

TDC 13: 20mm x Smm QUICK ACTING
63 ma to 3 amp.

TDC 69: }” x ¥6” QUICK ACTING
25 ma to 10 amp.

TDC 123: 20mm x S5Smm SLOW BLOW
100 ma to 2.5 amp.
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: 929-8066.

W.A.: Perth. Phone: 49-4919

QLD.: L E. BOUGHEN & CO.
Auchenflower. Phone: 70-8097.
F—————— e —— - ———
| Please post free ALERT FUSES Iiterature. )
' |
| NAME  ocnnnnnns . —
l ADDRESS  evvvvrurriees |
' |
B oroeeesecssemmmmmmanarsssessssssssssssisses siiissis s sss assanseete I
! [
cIty —
b - = |
O ET. 1/74 |
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RADIO
CONTROL

HDBBY AND LIGHT INDUSTRIAL

o Models to build and fly
o Full range of motors, balsa plans
fuel etc,

{ | RADIO EQUIPMENT
Silvertone 2 channsl  (dry cells) $140.00
Silvertone 4 channel  rechargesble $350.00
F utaba 4 channel  rechargeable $285.50
[ Kraft 5 channel rechargeable $299.00

Free price list 9 x 4 SAE please (12c)

|SILVERTONE
|ELECTRONICS

UNIT 6, No. 2 SCHOFIELD ST.
RIVERWOOD. NSW, 2210
Phone 533 3517

NOW AVAILABLE:—

| Case to suit E.T.l. 100 watt gulitar
amp. and 419 4 input mixer/amp. Case
$9.00 Special 14g. heatsinks (not
interchangeable with standard) $3.20,
Two p.c. boards $2.30. Brushed
aluminium front panel $5.00. All
| Inputs and controls are on front panel
only mains input and speaker outlets
on the rear. Post and pack case $1.00
{ | others 15c. Complete kit as above
$20.00 post pald including layout
drawings.

DUMARK ELECTRONICS & CO.
P.0. Box 72, Booval, Qid. 4304.

= FERGUSON =

Manufacturers of: Electrical/
electronic equipment, wound
components and lighting
control equipment.

BRANCHES
IN ALL STATES

FERGUSON TRANSFORMERS
PTY.LTD.
HEAD OFFICE
331 High St., Chatswood. 2067

Phone-02-407-0261




COMPONENT NEWS

PROTOTYPE PUSH BUTTON SWITCHKIT

Prototype push button switches can now
be made cheaply and quickly with a switch
kit produced for designers of electrical
appliances and electronic equipment.

Each kit contains eighty switch modules
with push on — push off action, interlock,
where pressing a button cancels the previous
button, and momentary functions.

Sixty mounting brackets for making one
to 19 position switch banks are supplied.
They have switch pitches of 10, 15, 17.5

and 20 mm. Matching latch bars are
provided for the interlock function.

Switch buttons in five styles, both
illuminated and plain, are supplied. There
are 125 plain buttons in red, grey, black and
white and 16 illuminated buttons in clear,
red, pink and green.

Full assembly instructions, parts list and
parts number are supplied with each kit.

Further details: McMurdo (Aust.) Pty.
Ltd. 19 Carnish Road, Clayton, Vic. 3168.

MOSTO LED
INTERFACE CIRCUITS ’

Motorola Semiconductors Ltd have just
introduced two new dualin-line integrated
circuits which perform all the impedance
and voltage transformations necessary to
enable MOS integrated circuits to drive
light-emitting diode numeric displays.

It is expected that the major application
for the new IC’s will be in electronic
calculators and display equipments.

Both device comprise arrays of Darlington
transistors which provide the high input
impedance necessary for the output of the
MOS device and which can supply the
necessary current for the display. They are
intended for use with common-cathode
LED displays operated in serially addressed,

98

time multiplexed format — as is normal with
most MOS calculator chips.

Capable of sinking up to 50 mA, the first
device — the MC75491 - contains four
Darlington transistors and is intended for
use as a segment driver. Two MC75491s are
therefore necessary to drive a seven-segment
plus decimal point display. The device
features low standby current drain -
important in battery-operated equipment.

The second device is the MC75492 hex
digit drver comprising six Darlington
transistors capable of sinking 250 mA.

Further details: Motorola Semiconductor
Products, Suite 204, Regent House, 3743
Alexander St, Crows Nest. NSW 2065.

3 WATTS AT 3 GHz

Our electron microscope photograph
shows Siemens’ new UHF broadband power
transistor capable of handling 3 W at 3 GHz.
The device is mounted on a film-type circuit
measuring 0.6 x 0.6 mm. The two wires are
connected to the emitter and base of the
component. The transistor design, made
visible in the photo, is typical for microwave
technology: close spacing and strip widths
in the um range ensure a favorable emitter
edge-length to collector-base capacitance
ratio.

The resistors, arranged on the left — front
of each emitter strip, are used to keep the
current load uniform and thus achieve a
good overall HF quality factor.

Research has shown that operation up to 4
GHz is at present possible with drive
currents up to 0.1 A. This is obtained
because of the extremely shallow surface
diffusion of boron and phosphorus ions and
the use of multilayer metallization on a gold
base, factors which also result in high
device reliability. The resulting silicon
planar system is protected against the
effects of humidity by nitride passivation.

The new transistor was photographed by
an  “Autoscan”  sampling  electron
microscope. This instrument has a greater
depth of field and a resolution several
powers of ten higher than an optical
microscope. The use of an electron
microscope provides an excellent method of
assessing new semiconductor components,
as conventional electrical measurements can
be supplemented by an electron-optical
check of the fine structural detail.

Further details from: Siemens
Aktiengesellschaft, Z1/Presseabteilung
Technik, Joachim Ulimann, Erlangen,
Postfach 3240, Federal Republik of
Germany.

LIGHT ACTIVATED

THYRISTORS

Motorola Semiconductor Products

Division has introduced a new line of
annular, light-activated thyristors available
in both plastic and metal packages.
Applications include: solid state relays,
sensing, detection, opto-logic control, card
reading/counting/sorting, and photo
coupling in addition to more conventional
control and driving circuits.

Part numbers MLS101 through MLS105
designate the plastic, TO-92 version and part
numbers MLS201 through MLS20S are the
metal case, TO-18 version. Both versions
have peak reverse blocking voltages from 1§
to 200 V. Forward rms current for the
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MLS101 series is 250 mA and the MLS201
series is 400 mA. Peak forward surge current
for both series is 5 amps. These devices can
provide several kV of isolation between the
controlling circuit and the controlled
circuit. A standard gate lead is provided to
allow conventional electrical control instead
of, or in conjunction with the device lens.

The new light activated thyristors are
completely wavelength compatible with the
visible and infrared Motorola LED series.

Further details: Motorola Semiconductors
Products, Suite 204, Regent House,
3743 Alexander Street, Crows Nest NSW,
2065.

MICROPOWER OPERATIONAL
AMPLIFIER

Improved processing developments and
rigid burst-noise criteria have enabled RCA
to supply a micropower operational
amplifier that is virtually free of popcom
“burst” noise. The CAG6078AT has a
quiescent supply current of less than 25nA

very important when considering battery
powered portable equipment. Further
details: Amalgamated Wireless Valve Co.
Pty. Ltd. Box 24 P.O. Ashfield. NSW.

IMMERSIBLE PROXIMITY

SWITCHES

The RSMO02 and RSM06 series
magnetically actuated promixity switches
from FR Electronics are now available as
fully immersible items, meeting the
stringent specification BS201 Test QF.
These units, intended for wuse in
limit-switching and position indication
applications, are capable of switching any
signal from milliwatts levels up to 1 amp at
240 Vac.

High standards of repeatability and
reliability are claimed features of these
devices and with careful system designs, life
figures of up to 100 million operations are
said to be easily achieved. Further details
are available from NS Electronics Pty. Ltd.,
Cnr Stud Rd & Mountain Highway,
Bayswater, Vic. 3153. ®

LAFAYETTE . sian 6500

Direction Finder 6 Band Radio
AM — MARINE — FM -
AIRCRAFT — VHF

$179.50 including Sales Tax
BATTERY OR 240V AC OPERATION

e Rotatable Antenna for LW, AM and
MB reception & Direction Finding.

e Signal Strength Tuning/Battery
Meter.

e Adjustable Squelch Control,

e 6 Bands (1) 180-380 kHz (2
540-1600 kHZ Broadcast (3) 1.6-4.
MH2z Marine (4) 88-108 MHz FM (5)
108-136 MHz Aircraft (6) 147-174
MH2z VHF.

The “Guardian 6600’ is the latest
deluxe version of Lafayette's most
advanced Portable Battery/Electric
Radio for top reception plus Direction
Finding.

LARAYETTE c.ccrroncs

94 HIGH ST., ST. KILDA, VIC., 3182.
Phone 94-6036

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 Model 7 & 8 Multimeters. As new
condition from $35.00
No. 19 & No. 62 Transceivers. Pienty of part
wrecked units any reasonable of fer will buy.
A.W.A. RC Audio Osciliator, 20HZ to 200kHz
in 4 bands. HIZ & 600 ohm 240 Vot
AC$65.00
COAX CABLE 58 ohm Ascand 15 Pl/24.
Brand new 1/8" outsidg diameter. 12c per yard,
$10 per 100 yard reel.
LARGE QUANTITIES of hard to get valves,
transformers, semi-conductors & components,
dural tubing, cables muiticore & coaxial,
conneclm% leads Cannon type plugs muitipin,
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 filled &
electrolytic, high & low wattage resistors,
transistor circuit boards, crystals.

SPECIAL THIS MONTH ONLY

Standard P.M.G. Black Tetephones Dial Type
tested with Ericson Plug $7.95 few only!
Encaphon Plastic Telephone 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 Plugs, white plastic
standard type Encson 95c a pair

4 Digit Counters. Post Office Type 40 Volt 50c

RADIO DISPOSALS

104 Highett Street, Richmond, Vic., 3121
{Near Lennox Street) Phone 428136,
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There'saplace
foryouinthe
growing worid
of electronics

Whether you’re a hobby
enthusiast or have professional
ambitions, a Stott’s course will
help you find it.

Every day the number of applications
for electronics in industry, science and
business increases. It's a field which
offers valuable career opportunities in
manufacture, installation, servicing
and sales—but only for people with
thorough training.

That's why Stott’s conduct an important
electronics course

INTRODUCTION to ELECTRONICS:
It combines both the theoretical and
practical aspects, and includes many
interesting experiments to give you
experience in the construction and use
of electronic equipment. Extensive kits
are supplied with the course.

Other Stott correspondence courses
will help you become expert in the
theory and practice of radio communi-
cations, or give you the know-how to
get an Amateur Operator’s certificate:
RADIO FOR AMATEURS COURSE:
From radio basics, to intricate prin-
ciples. Receiver design and construc-
tion. Latest techniques in electronics.
Everything you’'ll ever need to know,
made easy to understand by top radio
engineers.

AMATEUR OPERATOR'S
CERTIFICATE:

Gives you the background knowledge
and the skills you need to pass the
PMG exams and get your Certificate of
Proficiency.

Make your place in the world of
electronics. Start today by sending in
the coupon below.

r-------‘
ET174

. TECHNICAL CORRESPDNDENCE COLLEGE .
159 Flinders l.ane, Melbourne, 3000. 383
George St., Sydney, 2000, 290 Adelaide St.,
Brisbane, 4000. 66 King William St., Kent

Town, S.A., 5067. 89 St. George's Terrace,
Perth, 6000. P.O. Box 3396, Singapore 1

Electronics.

l Please send me, free and without obligation, l

. full details of your courses in Radio and

l Mr., Mrs., Miss

[
. Address

Postcode

. No sales counsellor will call. l

‘ISPSGBSTC
I
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SCHLUMBERGER 7040 ACCESSORIES

Schlumberger have recently released four
new accessories to increase the capability of
their 7040 and 4444 digital multimeters.
These are clipron modules which then
become an integral part of the instrument.

The modules comprise a 70401 battery
pack making the unit capable of a full day’s
operation without recharging, active 7040
RF probe unit enabling measurement to

400 MHz, a 70403 current shunt to provide
ac and dc current measurement to 10 A
with a resolution of 1 mA, and a 70404 low
level resistance unit, which extends the
ohms measuring capability down to 100
micro ohms.

Further details: Schlumberger
Instrumentation Australia Pty Ltd, 112
High St, South Kew, Vic. 3101.

VERSATILE NEW 60-MHz
OSCILLOSCOPE NOW AVAILABLE

FROMTEKTRONIX
Tektronix has introduced a new
general-purpose  oscilloscope line the

5400-Series — designed for low cost,
flexibility and ease of operation. A unique
feature of the 60-MHz three-plug-in
oscilloscope is the ability of its CRT readout
to be externally programmed. Claimed to be
unavailable on any other oscilloscope, this
important feature can be used to identify
tests, note conditions, data and dates, etc. It
is also useful when pictures of displays are
to be kept for documentation of
measurement information.

With its 60-MHz bandwidth, the
5400-Series is said to meet all the needs of
most oscilloscope users, especially those in
engineering, production and education. Its
three-plug-in mainframe also gives added
flexibility for the user; 17 plug-ins are now
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available offering a wide range of
measurement capability to choose from.

Integrated circuits are used extensively to
keep acquisition and maintenance costs low
and to add to reliability. The package
includes a detachable display module that
can be connnected either to the top of the
mainframe for a benchmount configuration,
or to the side for a 133 mm high rackmount
configuration.

A large (158 mm diagonal), bright CRT,
push button function and colour-coded
control panels contribute to the 5400’s ease
of operation.

The CRT readout of plug-in parameters
(optional) greatly enhances the ease of
operation of the 5400-Series. CRT readout
previously was available only on Tektronix
7000-Series oscilloscope. Added operator
speed, perception and convenience benefits
are realised with the CRT readout as it
actively displays measurement parameters.
And, control settings are not overlooked as

the control display has been brought
together in one, highly visible area.

In addition the 5400-Series mainframe
provides two amplifier compartments and
one timehase compartment. The two
amplifier compartments mean that up to
four traces can be displayed using two dual
trace amplifiers, and up to eight traces can
be displayed using two four trace amplifiers.

Two plug-ins, the S5A48 DualTrace
Amplifier and the SB42 Delayed Sweep
Time Base, are now available that make full
use of the bandpass and CRT readout
capability of the 5400-Series. The
5403/5A48/5B42 combination provides
S mV sensitivity at 60 MHz and 1 mV
sensitivity at 25 MHz. This 1 mV sensitivity
is useful for observing signals at the heads of
tape and disc drive units. Problems in these
peripheral units are often causes of system
malfunctions. Though not designed as a
portable, the 5403/5A48/5B42 is light
enough to be carried to remote locations.

The 15 plug-ins now available for use with
the 2-MHz Tektronix 5100-Series
oscilloscopes are also compatible with the
5400-Series mainframe. (They do not have
readout capability, however). Thus,
although the 5400-Series is new, it already
has a wide range of available measurement
capability. The plug-ins include multi-trace
(up to four) amplifiers that are useful in
medical, biophysical, or educational
applications; differential amplifiers with
100 000: 1 CMRR; a differential
comparator amplifier which can provide
measurement accuracy to 0.25%; delayed
sweep time-bases; a curve tracer for
checking diodes, transistors, and FETs; and
a dual trace sampling unit with DC to 1 GHz
bandwidth at 2mV sensitivity. More
plug-ins that will utilize the 'additional
bandwidth capability of the 5400-Series are
planned to be announced.

With its present wide range of
measurement capability, and the promise of
more to come, the low cost 5400-Series
should be an inviting oscilloscope line for
the 60-MHz, general-purpose oscilloscope
user.

Further details: Tektronix Australia Pty
Ltd, 80 Waterloo Rd., North Ryde, NSW
2133.

LOW PRICE 'SCOPES
FROM HEWLETT-PACKARO

New 15 MHz oscilloscopes, Models 1220A
(dualchannel) and 1221A (single-channel)
from Hewlett-Packard have features usually
found only on laboratory models, yet they
carry practical prices.

Deflection factors are 2 mV/cm to
10 V/cm, so they are suitable not only for
the general run of audio, video, logic, and
control measurements, but also for such
low-level uses as measuring the performance
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of IF strips. Special facilities are included to
examine television circuitry.

The cathode-ray tube is of laboratory
quality with an internal graticule for
no-parallax measurements.

The new instruments are allsolid-state,
excepting only the CRT. Sixteen integrated
circuits are used. Construction is of extreme
simplicity: a rugged one-piece frame firmly
supports three circuit boards and the CRT,
forming a sturdy, shock-resisting structure
with a vinylclad aluminium cover. Power
dissipation is low (40 watts), hence heat is
low, favouring long, trouble-free life; no fan
is needed, so the cabinet is unvented,
resistant to dust, moisture, and most other
adverse environmental effects.

Their performance and ruggedness, claim
the manufacturers, make the new ’scopes
useful around production lines,
numerically-controlled machinery, process
control equipment, automotive, aircraft,
marine electronics, and communications
equipment.

Built-in TV sync separation assures stable,
automatic triggering on frame or line for
convenient TV fault finding. With the
instrument’s times-ten expander, vertical
interval test signals can be pulled out easily.
Since sweep is calibrated, it is easy to
identify timing problems in vertical or
horizontal TV circuits and to calibrate
colour circuits. With the dccoupled
amplifiers, accurate voltage measurements
may be made of waveforms with both ac
and dc components.

Further details: Hewlett-Packard Australia
Pty Ltd, 22-26 Weir Street, Glen lris, Vic.
3146.

DIGEST — A system for
teaching digital computers

A new system available from Feedback
Instruments is called DIGEST - Digital
Equipment System Trainer. It teaches the
basic operations of digital computers and
provides a ‘hands-on’ training aid for easy
simulation of computer hardware. The
device teaches from the binary arithmetic
stages of addition, subtraction,
multiplication and division through to the
process of information storage and retrieval,
then on to step-by-step construction of

BRIGHT
¢ STAR ¢
CRYSTALS

ESTABLISHED FOR THE PAST 36
YEARS FOR ALL YOUR
REQUIREMENTS

STILL ON TOP
Bright Star Crystals are preferred
by leading Manufacturers

throughout the country for

ACCURACY — STABILITY
ACTIVITY — OUTPUT
Consult us for Crystals for any
Mobile Radio. All types available.
DISCOUNT FOR QUANTITY ORDERS

AMATEUR AIRCRAFT and
ULTRASONIC also available.
Our modern factory equipment allows

us to offer you PROMPT DELIVERY
for ail CRYSTAL requirements.

DEVOTED EXCLUSIVELY TO
THE MANUFACTURE OF

PIEZO ELECTRIC
CRYSTALS
Contractors to Federal & State

Government Departments.

REPRESENTATIVES —
Australia and New Zealand

Messrs. Carrel & Carrel,
Box 2102, Auckland.

Rogers Electronics
P.O. Box 3,
Modbury North S.A.
Phone: 64-3296

Paris Radio Electronics,
7A Burton Street,
Darlinghurst, N.S.W.
Phone: 31-3273

Fred Hoe & Sons Pty. Ltd.,
246 Evans Road,

Salisbury North, Brisbane.
Phone: 47-4311.

W.J. Moncrieff Pty. Ltd.,
176 Wittenoom Street,
East Perth, 6000.

Phone: 25-5722.

Write for a free comprehensive
price list or quote for your
requirements.

BRIGHT STAR CRYSTALS P/L.

35, EILEEN ROAD, CLAYTON,
VICTORIA, 546-5076
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Save on
costly dry
batteries

Multivoltage battery
eliminators provide unlimited
operation from 240V AC mains

at negligible cost.
Suitable for radios, cassette recorders,

tape recorders, electronic calculators
and test equipment.
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Model PS82A has 44V, 6V, 74V or
9V output at .1 amp

Mode! PS164 has 44V, 6V, 734V or
9V regulated output at .3 amp

Both Double Insutated

Mode! PS203 is designed specially for
larger battery operated
tape recorders etc.,
having 44V, 6V, 74V, 9V and 12V DC
output at .5 amp. Has regulated output
and inbuilt overload protection
Mode! PS 203D! is an alternative
double insulated version

All are approved by Electricity Authaorities.
Technical Leaflets Available.

A+R-Soanar
Electronics Group

30-32 Lexton Rd.,
Box Hill, Vic. 3128

Australia
SOANAR

Telex: 32286

Sales Offices Phones:

VIC: 89 0238, NSW: 78 0281
SA: 51 6981, QLD: 52 5421
WA: 81 5500.
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elementary ‘scratch-pad’ programs. DIGEST
simply comprises the interconnection of a
new Core Memory Interface CM1258 with
two units already existing in some colleges,
namely the Digital Computer Trainer
DCT352 and Core Memory Trainer
CMT257, to provide an integrated 16-word,
4-bit digital computer system which is
manually programmable. DIGEST is suitable
for use in schools, colleges and industrial
training establishments as a readily
accessible, easy-to-use facility for the rapid
assimilation of digital principles and
elimination of the mystique which
surrounds computers.

Further details: Ronald J. T. Payne Pty
Ltd, 385 Bridge Road, Richmond, Vic.
3121.

STREAMLINING POWER
TRANSFORMER DESIGN

Computer-aided design software for
transformer design has been converted for
use with the Hewlett-Packard Model 30
calculator system. How one customer is
using the Model 30 for magnetics design
work is detailed in a new 8-page booklet.

The system and software discussed provide
the user with three basic transformer design
modes: 1) Core size and wire size are
automatically selected from specified build,
temperature rise and regulation. 2) Wire size
and build are selected to meet size
requirements. 3) Size and conductor size are
specified.

An actual recent power transformer design
is described, including the costing program.

This AN 161-2, “Electrical Engineering” is
available from Hewlett-Packard without
charge.

Further details: Hewlett-Packard Australia
Pty Ltd, 22-26 Weir Street, Glen Iris, Vic.
3146.

automatically selects the desired
measurement units and range limits which
are displayed on an illuminated multicolour
information panel.

The DC 1010 photometer/radiometer is
claimed to offer two outstanding features: a

new or integrated approach to light
measurement whereby the entire
measurement setup — from source,

geometry, detector probe through indicator
unit — is considered as a total system. This
approach is claimed to eliminate many
sources of inconvenience, confusion and
error  normally connected with  light
measurements.

The DC 1010 also has the ability to
measure and display directly in several types
of optical units, eliminating the need for
secondary calculations. Alphametrics probe
line is based on silicon photovoltaic
detectors. Nominal sensitivity ranges from
1011 watts to 1 watt depending on probe
type. Photometric sensitivity ranges from
10°® lumens to 103 lumens. Thermopile and
photomultiplier detectors are also available.
The converter unit provides a 3% digit
readout of the parameter under
measurement plus a power of 10 exponent
aid the exact measurement units. The
DC 1010 measures light intensities over a
dynamic range of 7 decades, within the
limits of 1012 to 1019, as dictated by the
probe.

Additional operating features of the
converter unit are: variable gain adjustment
for simplifying filter transmission
measurements; an offset control with
fullscale offset capability; a display hold
capability; a display intensity selector for
varied lighting environments and band-width
selector with a range of 0.1 Hz to 10 Hz.
Optional features include: a digital 1/O
interface which permits remote range
selection and provides a buffered BCD
output; automatic ranging and a pulse
measurement capability.

Further details: Alphametrics Ltd, $32
Berry St., Winnipeg, Canada.

COLOUR TV PATTERN GENERATOR

LABORATORY
PHOTOMETER/RADIOMETER

€
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A new laboratory photometer/radiometer
has just been released by Alphametrics.

This is the first instrument of its type
available for light measurement. Designed to
simplify ultraviolet, visual and near-infrared
radiation measurements, the solid state

digital converter ultizes a vardety of
accessory probes available for most
conceivable applications. Each probe
102

The Arlunya PG100 is an all solid state
test pattern generator designed for
alignment and fault finding in both PAL
colour and black/white TV receivers.

Designed and manufactured in Australia in
accordance with  best international
instrument practice it is said to meet the
relevant CCIR  standard and  the
requirements of the Australian Broadcasting
Control Board Specifications.

In addition to the eleven basic patterns,
i.e. colour bars, red, green, blue, white,
chequerboard, crosshatch, dots, horizontal
bars, vertical bars and staircase, the PG100
features continuous control of burst

amplitude as well as the facility to select
between PAL and NTSC encoding of the
colour sub carrier. Where desired the U and
V components of the chroma signal can be
switched off independently.

This flexibility makes the PC100 an ideal
instrument  for factory  production
alignment and test, service workshops,
customer house-call service and teaching
applications.

Facilities have been incorporated which
make the PG100 uniquely suitable for rapid
fault diagnosis in TV receivers. Among these
are sWwinging — swinging burst operation
for testing colour killer circuits and
modulated/unmodulated  sound carrier
for audio circuit testing.

Further details from: Arlunya Proprietary
Limited, P.O. Box 113, Balwyn, Victoria,
3103.

CONTROLLED TEMPERATURE
SOLDERING TOOLS

A new series of line voltage soldering tools
featuring temperature control by ‘electronic
feedback’ has been released by Adcola
Products Pty. Limited.

Called the ‘Thermatic’ series, the new tools
have a temperature range of 200°C to

400°C, steplessly variable. Tip-face
temperature can be altered in seconds by a
simple adjustment of the in-handle
temperature selector. Since it is not
necessary to change tips to alter
temperature, tip costs are lower and tip
inventories smaller and less critical. Neither
is it necessary to wait for a substitute tip to
heat up from cold - temperature variation
is achieved within seconds.

The Thermatic tools operate on mains
voltage — no transformers are required
and all solid state sensing and switching
circuitry is contained within the handles. All
electronics are sealed against moisture and
dirt.

Since the element is switched off
electronically when the tip reaches the
selected temperature, much more powerful
heating elements — three to four times the
normal - are used. Heat up and heat
recovery are therefore several times faster
than with fixed temperature models, and
the controlled temperature enables one tool
to handle joints with widely differing
“thermal appetites’, whilst reducing the risk
of damage to heat-sensitive components and
insulation. Hybrid, multilayer, and high
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density circuitry, previously requiring above
average care and skill, can now be soldered
with more confidence, according to Adcola.
Long, fast sequences can also be performed
without the penalties attached to high idling
temperatures, so solder joint quality is
improved, tip tinning retained, and tip life
entended.

The temperature selector can be fixed, if
required, to prevent unauthorised
adjustment.

Further details: Adcola Products Pty Ltd,
22 Firth St:, Doncaster, Vic. 3108.

DIGITAL PROCESSING
OSCILLOSCOPE/31 CALCULATOR

The Digital Processing Oscilloscope/31
Calculator Test System is an integrated
instrument system comprised of two
recently introduced instruments from
Tektronix, Inc. The Digital Processing
Oscilloscope (DPO) introduced in March
1973 combined computer processing power
with a signal acquisition power for a modern
laboratory oscilloscope. A more recent
introduction is the TEKTRONIX 31
Calculator which features English-like
programming keys and a simple keyboard
that does math exactly the way you write it
down. Combining these new instruments
results in an integrated instrument system

which can perform complicated and
difficult measurements and calculations
with ease.

The unique programming ease of the
TEKTRONIX 31 Calculator allows the user
to begin programming the DPO/31
Calculator Test System at once. No
computer software language is required and
no special symbols are used. Fingertip
programming using the calculator keys
permits anyone to write programs using the
math language he has known for years.

Not only is the DPO/31 Calculator test
System a great integrated team, but each
unit is useable separately. Thus, when
calculator aided waveform measurements
are not required, both the oscilloscope and
calculator may be used for independent
applications.

Because the Digital Processing Oscilloscope
is part of the Tektronix 7000-Series of
instruments a wide array of plug-ins are
available. Such acquisition units include
single and multi-trace amplifiers,differential
amplifiers, spectrum analyzer, digital
counters, digital voltmeters, sampling and
time domain reflectometry.

Further details from: Tektronix Australia
Pty. Limited, 80 Waterloo Road, North
Ryde, 2113.

CLOSED CIRCUIT TV

Two Philips circuit television cameras are
vital for the efficient operation of an
automatic control system in the Ultimo

(Sydney) plant of Dairy Farmers
Co-operative Ltd. They are used to check
valve settings and flow lines.

One camera, a Philips type LDH 0500 is
equipped with remote control pan, tilt,
zoom, focus and irs facilities so the control
operator can view any section of the hallin
fine detail.

The camera is used to check that flow lines
and control valves are properly connected,
and opened and closed at’the right time.

The second camera, a Philips type
LDH 0100 is a fixed installation. 1t is
located in a weatherproof housing in the
milk intake area, and is used to monitor
unattended equipment where in-correct pipe
assembly, pipework failure or plant
maladjustment could cause product loss.

The cameras are connected to two
monitors in the main control room.

BWD SHORT FORM CATALOGUE

BWD Electronics has now released its third
short form catalogue — a quality publication
covering the current product range.

The equipment described includes
oscilloscopes with features such as plug-ins,
single and dual trace, differential input etc.,
large screen displays and TV monitors.
Accessories such as trolleys, cameras, cases,
rack adaptors etc are also listed.

Stabilised power supplies, together with
function generators and composite
instruments, complete the range.

Copies of the 10 page catalogue are
available free on request from B.W.D.

Further details: B.W.D. Electronics Pty
Ltd, 331-333 Burke Road, Gardiner, Vic,
3146. ]
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J PTY. LTD.

Telephone 211-5077
P.0. BOX K39, HAYMARKET
N.S.W. AUSTRALIA 2000
405 Sussex St., Sydney

NOW THE NEW E.T.I.
414 MASTER MIXER

AVAILABLE NOW

IN A JAYCAR KIT
Complete kit of parts $188.00 p&p $2;
Kit of parts less national semis $153.00
p&p $2
Kit of parts for one mixer/equalizer
$19.10 20c p&p lincluding semis)

Parts for pre amp and tone controls for
two channels $21.00 p&p 20c
including semis

Parts for power supply board including
semis $26.25 p&p 20c

Metal work $9.90 p&p $1

Front panels $3.40 each p&p 20c
Timber case $6.75 p&p $1

All coits prewound

Kit wired and tested $30 extra.

E.T.I. 413 100 WATT
GUITAR AMPLIFIER

(as featured in Electronics Today Dec ‘72)

Features @ Robust
and compact ° o
Frequency response
20Hz to 150kHz *
3dB e Total
distcrtion .50 at 80
watts, Complete kit
of parts

ONLY $65.00
Plus $2.00 p&p.

PLAYMASTER 136

STEREO AMPLIFIER
{As featured in E.A. Dec ‘72)

Only
Q $55.00
plus $1.50 p.p.

FEATURES e 13 watts R.M.S, per
channel ® Frequency Response 20Hz
to 120 kHz e Equatisation for
magnetic pick-up e Inbuilt simutated
Quad. facilities. Kit of parts
excluding Fairchild Special Offer
Transistors.

E.T.I. 503 ELECTRONIC

THIEF-TRAP
{As featured in E.T.I. May, June ‘71)

FEATURES e Both open
and closed circuits e 30
second silent entry and
exit delay o Fire warning
facility e Battery oper-
ation e Ultra reliable and -
maintenance free. Com-
plete kit of parts.

ONLY $23.00 pius $1.00 p.p

{does not include batteries)

103




ROTEL

goes | better

Since Rotel introduced its RA 210, RA 310, RA 610 to the Australian market, the
acceptance has been remarkable and the praise lavish from those who really
know a topline amplifier when they use one.

Now Rotel launches its new range of even more sophisticated models, easily identi-
fied by simply adding a *'1"* to the numbers above! Read all about this fantastic
new Rotel range with second to none value, more quality, lower distortion!

RA211

Frequency response 20-75,000 Hz. 12 watts RMS
per channel. 50 watts total music power (1HF). All
solid state electronics, all silicon output transistors,
Pushbutton controls for power, speaker system 1
speaker system 2, loudness and tape monitor
Headphone jack, facilities for magnetic and
ceramlc cartridges, tuner tape recorder, auxiliary
equipment. In handsome timber cabinet

RA311

A solid state integrated amplifier that lets you enjoy

a new world of genuine high fidelity soundé Advanced
solid state electronics, low-noise silicon output tran-
sistors, 22 watts RMS per channel at 8 ohms,

90 watts total music power (IHF). Frequency
response, 15-90,000 Hz distortion 0.1% at 1 kHz.
Facilities for magnetic and ceramic cartridges, radio
tuner, two tape recorders, and auxiliary input. Tape
dubbing from tape 1 to tape 2, 4-channel matrix
speaker switch for simulated 4-channel surround
effect. High and low filter, loudness, and 1 and 2
speaker system switches. Housed in handsome
timber cabinet

RA611

140 watts total music power (IHF), 35 watts at

8 ohms, RMS. Frequency response

5-100,000 Hz, distortion 0.1%. Generates an
amazingly transparent sound. Professional tapke
dubbing facilities from tape 1 to tape 2 or reverse
facilities for two turntables (magnetic), tuner, two
tape recorders, and two auxillary inputs. Three
AC outlets, tone control defeat muting, high and
low filter switches. Individual bass and treble
controls for each channel. Slider controls for
balance, bass and treble

See also the potent RA 1210, 160 watt RMS (4 ohm) amplitier with twin power

= HEAR THE NEW ROTEL “1 BETTER” RANGE AT

N.S.W. M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221

Telephone 546~146_? Sole Australian distributors:
Q'LD Stereo Supplies, 95 Turbot St., Brisbane 4000
Telephone: 21 3623 INTERNATIONAL DYNAMICS
S.A. _(riglaeltl,%r;gneequsFésssgereo 96 Pirie St., Adelaide 5000 (AGENCIES) PTY. LTD
TAS Audio Services, 44 Wilson St.. Burnie 7320 FINEOK A0S, GHELTERMHAN, VIC. Sige

Telephone: 312390

VIC Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121 tD
Telephone: 42 3762 l NTE H YN

Albert TV & Hi-Fi, 282 Hay St., Perth 6000
Telephone: 215004




Proof indeed of the qualily of the Luxman SQ 700X comes from
F. C. Judd, writing in the authoritative British “‘Audio Magazine”
March 1973:

The makers tend to under-rate the performance of this amplifier.

‘ ‘ Rated twenty watts (sine wave) power per channel, the tested
amplitier yieded over 25 watts per channel BOTH DRIVEN. ,
I estimate the SQ 700XG to be a top performance amplitier.
(Complete review on request.)

Briefly: 27 transistors, 2 silicone varisters, 4 silicone diodes.

Frequency response 10-50,000 Hz * 1dB. Distortion less than 0.1%.
Other ‘“‘ultimate fidelity’” amplifiers built by Lux, the world's

most experienced amplifier manufacturers: SQ 505X, SQ 507X, SQ 202.

Available from- N-S.-W. M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221
Telephone: 546-1464
Q’LD Sterep Supplies, 95 Turbot St., Brisbane 4000
Telephone: 21 3623
S.A. Challenge Hi-Fi Stereo, 9G Pirie St., Adelaide 5000
Telephone: 23 3599
TAS Audio Services, 44 Wilson St., Burnie 7320
Telephone: 312390
VIC Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121
Telephone: 42 3762
W.A. Albert TV & Hi-Fi, 282 Hay St., Perth 6000
Telephone: 21 5004

Sole Australian distributors

INTERNATIONAL DYNAMICS (AGENCIES) PTY. LTD.,
P.O. BOX 205, CHELTENHAM, VIC. 3192
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- thenumbersgame

| HPhasa
| Solid State Display
built right for you.

I

.’ It all adds up to this. If you are in elec-
tronics, you need to select your LED dis-
plays from a wide range of components
that are reliable and suit your individual
applications. Hewlett-Packard has the
range and the reliability. Get in touch
direct or through any HP distributors listed

below.
N.S.W. QLD.
HP DISTRIBUTORS RADIO DESPATCH SERVICE M. O. WALTON
869 George Street (ELECTRONICS) PTY LTD
Sydney, 2000 3 Moore Street
Phone 2110816 Enoggera. 4051
W.A. S.A. VIC.
EVERETT AGENCY PTYLTD GERARD & GOODMAN PTY LTD RADIO PARTS GROUP
17 Northwood Street 192 Rundle Street 562 Spencer Street
West Leederville Adelaide, 5000 West Melbourne, 3003
Western Australia, 6007 Phone 232222 Phone 3297888, 301251
Phone 815500
HEWLETT |ﬁﬁ‘, PACKARD
Sales and service from 172 offices in 65 countries.
Australia, 22-26 Weir Street, Glen Ins 3146, Victona Telephone

201371 Other offices: Adelaide, Brisbane, Canberra, Perth and
Sydney. Also Auckiand and Wetlinglon, New Zealand
90417/30145




REVIEWER: Brian Chapman

POWER ELECTRONICS - Thyristor
controlled power for electric

motors by R.S. Ramshaw.

Published by Chapman and Hall
1973. Hard covers, 213 pages

230 x 155 mm. Available from

Hicks Smith and Sons Pty.

Ltd. Price $13.50.

The speed control of dc motors in industry has grown enormously
in recent years largely due to the advent of the thyristor. This solid
state device replaces the thyratron of bygone days and, in
conjunction with other solid state circuitry, makes possible the
implementation of control systems having a degree of accuracy
previously unattainable.

Control of induction motors by means of thyristor inverters is also
increasingly being used and hence a knowledge of the characteristics
and use of thyristors in power control circuitry is essential for the
power or control engineer.

This book provides a discussion of the characteristics of transistors
and thyristors without getting involved in the physics of the devices,
and then concentrates on the methods of their application to power
and motor control.

Control systems are described in fairly general terms, providing
information on the types of feedback loops used, but not of the
detailed control circuitry.

The book is suitable for degree or diploma students or practising
engineers wishing to extend their knowledge in this field. — B.C.

ELECTRICAL ENGINEERS REFERENCE
BOOK 13th Edition. Edited by

Professor M. G. Say. Published by
Butterworths October 1973, Hard

covers, approximately 1400 pages.

215 x 135 mm. Price approximately

$36, available early 1974.

Whatever the field of human technical endeavour, it generally has
an associated text which muy be considered the ‘bible’ for that
particular discipline. For the electrical engineer, the Electrical
Engineers’ Reference Book must surely be considered in that
category.

The very fact that the book is now in its 13th edition since its first
appearance in 1945, says a great deal for its acceptance by the
electrical fraternity.

This new edition has been extensively rewritten, the page size has
been increased, and a new type style used. Although many of the
chapter headings from previous editions have been retained, much
new material has been added and the previous material extensively
updated.

The list of contributors reads like a “Who’s Who™ of the British
electrical and electronics industry, and hence one can be sure that
each section is up to date and has been written by an expert in that
field.

Typographic errors are found to happen in any text, but I can’t
resist mentioning one in this book that is of ‘mammoth’
proportions. On page 1-15 the mass of an electron is given as 9 x
1028g. The error is only in the omission of a minus sign in front of
the exponent — but what a difference, the figure given is about 100
times the weight of the entire earth!

If you are involved in electrical technology in any way you should
have this book. — B.C.

CIRCUITS

CIRCUITS FOR DIGITAL
EQUIPMENT by C.J. Daken and
C.E.G. Cooke. Published 1967
by Butterworths, Hard covers
433 pages 250 x 155 mm. Price
$18.85.

Digital equipment, in particular computers and process control
equipment, is now so widely used that there is a specific need for a
text which provides a description of the circuitry in use in such
equipment.

The present book is intended to fill this need and provides such
theory commencing from the switching characteristics of diodes and
transistors. It progresses through simple multivibrator and pulse
circuitry to the various forms of logic circuitry, storage methods,
analog-to-digital and digitalto-analog converters, digital indicators
and finally examines the question of reliability.

Of particular interest is the coverage of ferrite logic and
ferrite-core stores which are covered rather more thoroughly than
usual.

The text is almost completely devoted to discrete component
circuitry which has now largely given way to integrated circuitry in
new designs. Hence the book must be considered out-of-date as
reference material for design. However it would be of value to
students of digital electronics because of the insight one would
obtain into the basic theory of digital equipment.

The book is well written, uses relatively little mathematics and has
extensive references at the end of each chapter. — B.C.

DICTIONARY OF ELECTRICAL
ENGINEERING. By K.G. Jackson
Published by Butterworths, September
1973. Hard covers. 375 pages 215

x 135 mm. Australian price $6.00.
Available eady, 1974.

Whether student or experienced engineer, a comprehensive
dictionary of terms in the field of interest, is not only useful, but
almost essential.

This volume, although specifically designed for electrical engineers,
has great breadth and scope. For it not only includes conventional
terms, but also some of those used in allied fields. For example
more and more thyristors and other semiconductor devices are being
used in ‘electrical’ equipment. Additionally a good electrical
dictionary should cover illumination and some mechanical
engineering as these fields are becoming ever more involved in
electrical engineering. This one does.

The dictionary contains many illustrations, (at least one every
second page) and gives relevant formulae where necessary.

An appendix at the end of the dictionary gives Units;
Abbreviations and Symbols commonly used — S1 units in particular.
And a final section provides a glossary of common semiconductor
terms.

A well prepared dictionary that covers electrical engineering to a
reasonable depth. — B.C.
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BUY STATE
STATE CO.

OF THE ART SOLID
MPONENTS -

Direct from the United States!

All listed prices are in Australian dollars, iInternational Postal
shipment). Banque Chasiers check (preferably in US funds) and ra
will be accepted. Due to recent Australian government restrictio
unused surplus and are fully guaranteed. Orders will be shipped
attached. Minimum order amount is $5.00, do not add postage

for orders over this amount.

DATA SHEETS ARE FRDVIDED FDR EACH ITEM PURCHASED

Money Orders (please send PO receipt with order for immediate
ted company cheques (with foreign exchange stamp approval affixed)
ns we are not able to clear personal checks. .. All goods are new
within two workdays of receipt of same. All customs forms will be
— we pay postage. Surface mail for orders under $10.00 and Air Mail

DIGITAL INTEGRATED CIRCUITS
(dual in line package)

Signetic TTL (5 volt operation)
8440 Dual 2/2 and or invert gate $0.35

8455 Dual 4 nput buffer 0.40
8480 Quad 2 input NAND gate 0.40
8H16 Dual 4 input NAND (high

speed) 0.35
8H70 Triple 3 input NAND (HS) 0.35
8HB80 Quad 2 input NAND (HS) 0.35
8H90 Hex inverter (HS) 0.35
8H21 Dual JK tlip flop (HS 60 MC) 1.10
8290 Decade counter (HS 60 MC) SLAE)
8292 Decade counter (low power) 0.90
8251 BCD to decimal decoder 1.75
7480  Gated full adder 0.50
7413 Dual 4 input NAND Schmidt

triggers 1.75
74181 Arithmetic logic unit 3.50
8260 Arnthmetic logic unit 3.15
8261 Fast carry for above 1.35

Send for free brochure listing hundreds of
bargains.

Signetic DTL (5 volt operation) dual in line

SP629 Flip fiop $0.35
SP659 Dual 4 input buffer 0.25
SP670 Triple 3 input NAND gate 0.25
SP680 Quad 2 input NAND gate 0.25
SP690 Hex inverter 0.25

a q Y]
Signetic “Utilogic

This family of logic offers medium. speed
combined with a greater noise margin than
is available from either DTL or TTL lo¥ac.
Power requirements are the same as TTL/
DTL (single 5 volt supply).

“Utilogic” dual in line package

LU300 Dual 3 input expander $0.30
LU30! Quad 2 input diode expander 0.30
LU305 6 input NAND 0.30
LU306 Dual 3 input NAND 0.35
LU314 7 input NOR 0.35

LU317 Dual 4 input expandable NOR 0.30
LU333 Dual 3 input expandable OR 0.30
LU334 DuaNID4 nput expandable

0.30

LU356 Dual 4 input expandable
driver 0.30
LU370 Triple 3 input NOR 0.30
LU377 Tripte 3 input NAND 0.30
LU387 Quad 2 wmput NAND 0.30

LINEAR INTEGRATED CIRCUITS

Fairchild and Signetic devices (no choice).
Some of this line is not marked but it is
fully tested and sold on a money-back guar-
antee. State first choice on package (TO-5.
8-pin dual in line. or 14.pin DIP—we will
not ship flat packs).

NES26 High speed comparator $1.00
NES65 Phase lock loop 3.50
NES66 Function generator 3.50
NF567 Tone decoder . 3.50
709 Popular operational amplifier 0.35
5558 Dua! 741 op amp (compen
sated) 1.00

Dual 741 op amp 1.00

Babylon Electronics Inc.

LED DISPLAY

The MANI is a seven segment diffused planar
GaAsP light emitting diode array, It is
mounted on a dual in line 14-pin substrate
and then encapsulated in clear epoxy foir
protection. It is capable of displaying all
digits and nine distinct letters.
FEATURES:

High brightness,
350ft.-L @ 20ma.
Single plane, wide angle
viewing, 150°.
Unobstructed emitting sur-
face.

Standard 14.pin dual in line
package.

Long operating life, solid
state.

Operates with IC voltage re-
quirements.

ONLY $4.00

typically

"UTILOGIC™ SPECIAL
Ten (10) pieces of LU321 dua! JK flip
flops and four pages of application in-
formation describin% ripple counters (3 to
10) and divide by 12 up/down binary and
decade counters, shift registers and self-
correcting ring counters.

Complete package only $3.60

LINEAR SPECIAL

Ten (10) 741 fully compensated opera-
tional amplifiers with data sheet and
two (2) pages of application notes cover-
ing the basic circuits for op-amps.

EACH $%0.65 PACKAGE $6.00

8 pin DIL Only 35¢ each
$2.75 for ten

‘\ _ LM309K—5 voit regulator

f‘ . This TO-3 device is a complete

\ "\ regulator on a chip. The 309 is
virtually blowout proof, it is
R designed to shut itself off with

overload of current drain or
over temperature operation.
Input voltage (DC) can range from 10 to
30 volts and the output will be five volts
(tolerance is worst case TTL requirement)
at current of up to one ampere.

EACH $2.50
FIVE for $10.00

LSI—CALCULATOR ON A CHIP

This 40 pin DIP device contains a com-
plete 12 (twelve) digit calculator, Add.
Subtract, Multiply, and Divide. Outputs
are multiplexed 7 segment MOS levels.
Input is BCD MOS levels, External clock
'S required. Complete data is provided
with chip (includes schematic for a com-
plete calculator).

Complete with data $9.95

Data
only
$1.00

or e Lnn g v
of 1. Jn

1Ay
PP P 2

COUNTER DISPLAY KIT—CD-2

This kit provides a highly sophisticated
display section module for clocks, counter
or other numerical display needs.

The RCA DR-2010 Numitron display tube
supplied with this kit is an incandescent
seven 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 100,000 hours (about 11
years of normal use).

A 7490 decade counter IC is used to give
typical count rates of up to thirty MHz. 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 is decoded using a 7447 seven seg-
ment 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 sided (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]” long. A
single 5 volt power source powers both the
IC’s and the display tube.

CD-2 kit complete only $9.95 A &
Assembled and tested  $12.00 / "\

Board only $2.50 5/
oard only $ o -
e

A RCA DR2010 Numitron digi-
e ) tal display tube. This ﬁl
candescent five volt seven

] segment device provides a

6" high numeral which can

] be seen at a distance of 30

3 feet. The tube has a stand-

ot ard nine pin base (solder-
able) and a left-hand deci-
mal point. Each $5.00
SPECIAL 5 for $20

UNIVERSAL COUNTER DISPLAY KIT CD-3

This kit is similar to the CD.2 except for the

following:

a. Does not include the 7475 quad latch
storage feature.

b. Board is the same width but is 1~ shorter.

c. Five additional passive components are
provided. which permit the user to pro-
gram the count to any number from two
fo ten. Two kits may be interconnected
to count to any number 2-99, three kits
2:999, etc

d. Complete instructions are provided to
pre-set the modulus for your application,

CD-3 board only
$2.25

IC's 7490, 7447
2.75

= RCA DR2010

. - tube 5Y

Complete kit includes all of the above plus

5 programming parts, instructions and Molex
pins for IC's Only $8.95

The MAN3M is a seven segment diffused
nlanar gallium arsenide phosphide readout.
It 1s capable of displaying 10 digits and 9
distinct letters and s encapsulated in a
high cnntrast “red eooxy package.

® 0.127” high led 7 segment display,

® Rricht red 400 ft-L at 10ma per segment
* Compatible with standard digital IC’s.
®_Compact spacing 5 digits per inch

$3.00 each. Ten or more $2.50

Post Office Box J, Carmichael, California. 95 608 U.S.A.



RECORDINGS

classieal

REVIEWERS: Tanya Buchdah!
John Araneta

LISZT — Dante Symphony, Boris Khaikin
(cond.), Women’s choir and orchestra of the
Bolshoi EURODISC 86187 KK.

The Dante Symphony is rarely performed
and in print it is often compared
unfavourably with the Faust Symphony.
The problems with this score are to my
mind largely concerned with performance.
A large orchestra is called for and in
addition a female choir for the brief
Magnificat which concludes the work. The
stormy opening and conclusion of the first
movement Inferno contains the sort of
romantic  rhetoric  which  requires
tremendous verve and drive, with passages
conductors tend to smooth over these days.

There is certainly much that is beautiful in
the music, especially the Paolo and
Francesco episode in the first movement
and the Purgatorio; and 1 do not think the
short Magnificat makes the whole work
somewhat lopsided: it is an appropriate
understatement which also comes straight to
the point without that sickeningly
sentimental tone which mars the ending of
the Faust’s choral finale.

There has been to date only one other
recording of this work, that conducted by
Gyorgy Lehel with the Budapest
Philharmonic and Choir originally released
as part of the Liszt sesquicentennial and still
available in this country on Qualiton LPX
1070. The recording from Qualiton still
sounds surprisingly good and if only on the
basis of Purgatorio and Magnificat
movements the Lehel performance would
seem to have the edge over this newer
recording. The Budapest strings have a more
refined tonal quality which suits the very
Parsifal-like second half of this work. Also,
there is a greater feeling of calm in the
Purgatorio while the female choir in the
Magnificat sounds more celestial than the
Russian choir here.

Predictably, however, Lehel does not
sound quite at ease in the more stormy
sections of the Inferno. Khaikin'’s first
movement may sound rather wayward to
many at first, and it often is. There are even
moments particularly towards the end of
the first movement when one wishes things

were phrased somewhat differently but the
drive with which Khaikin carries the music
along definitely benefits the music and gives
it great conviction. One in fact has to go
back to Mengelberg’s performance of this
type of music to find something similar to
what Khaikin has done.

1 thought at first that the Purgatorio
movement seemed to have more forward
movement than the music required but
listening to it a few times has convinced me
this approach seems to make more sense of
the music and for once the Purgatorio does
not sound like a different work altogether.
The Fugato section of the Purgatorio, for
instance, has a remarkable urgency about it
which ultimately helps to place the
concluding Magnificat in its proper place.
Also the quick pace taken in the transition
to the Magnificat is very much the way
things should be done. The tonal quality of
the female choir at this point in the work
sounds very much like a Russian view of
heaven, as 1 have suggested, but there is
perhaps nothing wrong in that. It is a strong
heaven we hear and we have at least less of
the sentimentality which is about the more
conventional sounds in Lehel's performance.

The recording is, of course, more vivid
than in the Qualiton record and pressing is
excellent. Very highly recommended. — J.A.

JACOPO PERI-EURIDICE -  Coro
Polifonico di Milano, Solisti di Milano,
conducted by  Angelo Ephrikian
TELEFUNKEN SAWT 9603/04.

Telefunken’s new Musica Italiana series has
come up with some strikingly important
material and this is all to the good since the
Italian Baroque is in fact sadly neglected on
records. Performances, however, do not
always have that careful interest in
performance practice which we have come
to associate with Telefunken. In addition
translations of ltalian texts have not been
supplied in the recordings of vocal music so
far issued. The present recording is one
irritating case in point. The meaning of the
words in this earliest of extant operas is
all-important and we are not even given a
synopsis of the Italian. Inasmuch as
Rinuccini’s text differs considerably from
Striggio’s in Monteverdi’s Orfeo, and
certainly not everyone outside ltaly is sure
to have command of ltalian, the omission of
translations is very unfortunate indeed.

This recording has been available for a
number of years on Arcophon in Europe
and Musical Heritage in America. The
processing by Telefunken is superior to
either format and the pressings are superb.
In addition, this recording’s availability on
Telefunken should find more listeners than
has been previously possible.

If one does not count Emilio Cavalieri’s
Rappresentazione di Anima e di Corpo as an
opera, this work performed in 1600 and by
the composer of the very first (now lost)
opera, is the earliest work written in the
new monodic style that heralded the
Baroque period. By comparison to
Cavalieri’s more sumptuous style and all
too-often tedious writing, the Euridice by
Jacopo Peri is the true example of early
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monodic style, very intellectual and almost
stark in its avoidance of vocal display. At
this distance in time it rains a monument to
the humanists in Peri’s circle who wanted to
recreate Greek drama. Historians like to
point to Monteverdi as the composer who
rescued opera from the constricting style of
early monody and very few seem to exempt
Euridice from the general charge of
tediousness to be found in early monody.
At best, most writers on the period are
surprisingly vague as to the quality of Peri’s
work. It is true that early monody was in’
fact a very restricting style but for all that
Peri’s Euridice is never dull; it is a very quiet
style but the recitatives are highly varied
and interesting. One can well understand
why its first audience was deeply moved.
There are few operas indeed in the Baroque
period which show such striking originality
and depth.

The performance here is mostly what one
could wish for in this work. Angelo
Ephrikian makes no attempt to realise this
work ala Leppard and nothing is
over-dramatised. One marvels at the
restraint and respect with which everyone
approaches the music. The singing is
generally on a high level and only Adele
Bonay’s singing of La Tragedia and
Proserpina leaves something to be desired.
She does, however, sing her parts with
intelligent attention to the meaning of the
text and in this work this is perhaps a more
important quality than any short-comings in
the singing itself. Listen to the second side
in this set and one will find singing and
playing of intelligence and often exquisite
restraint.

Not for the typical opera buff perhaps but
urgently recommended for those interested
in music. — J.A.

CHOPIN: Piano Concerto No. ! in E minor,
Op. 11. LISZT: Todtentanz. Alexander
Brailowsky (piano);  Philadelphia
Orchestra/Ormandy. CBS Odyssey OD-2010
($2.75). Distributed by Avan-Guard.

An excellent record from all points of
view. | have heard worse sound on full-price
records; 1 have seen less generous offerings
on full-price records (though the prize still
goes to the long-deleted Parliament?
recording of Babura-Skoda, with both
concertos on the one record). There is
minimal hiss, and only a trace of tinniness in
the upper treble; and as well it is in the
cheapest bracket for classical records.

Again, it is the soloist and not the
orchestra who really makes a great Chopin
performance. One could not have better
from Ormandy here, as one would expect
from his orchestra. He takes all three
movements rather faster than usual, and
adds a dash which is matched by
Brailowsky. This is a performance which
must be appreciated for its excitement,
particularly the first movement, because it
would be flattery to call it a great
performance, like a Rubinstein
performance. He does not try to imitate
anyone’s style, however, but is a Brailowsky
original. Imitations of great styles rarely

{Continued on page 110)
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work, and imitations: of the Rubinstein
shimmering, graceful rubatoed style very
often produce mutations like the Schmalz
Waltz and Murky Mazurka.

The other interpretation is the Arrau-type
(on Philips 6500-255, Concerto No. | only),
introspective and disciplined, with an
orchestra to match. Particularly in the
second movement, Brailowsky simply
cannot match it. Arrau is no less exciting,
but it is a distinguishing mark of a great
pianst that he may be introspective and yet
convey the excitement of the music at the
same time. But this record is full-price, as is
the Lewenthal edition of the Todtentanz of
Liszt (coupled with the Henselt Piano
Concerto, on CBS) which just has the edge
on Brailowsky’s performance. Again,
Brailowsky is powerful and exciting, but
Lewenthal not only has the advantage of
full-price recording quality but has devoted
himself to the resurrection of lost Romantic
music and knows it inside out (he is also
built somewhat like Liszt, an advantage in
knuckle-crunching string-breakers like this).

The piece is a set of connected variations
on a threatening, seven-note theme,
designed to demonstrate the virtuosity of
the pianist (Liszt himself, of course, to start
with, and Ais performances caused the ladies
to swoon quite away . ..). It has otherwise
no redeeming musical qualities. Nor do | see
anything virtuosic in stripping the skin from
one's knuckles by dragging them from top
octave to bottom and back again a few

Touls

THE NEW STEREO RECEIVER —————

Model MR-7000
e SEMICONDUCTORS
FET 1. Transistor 21
Diodes 13. IC * 2.
e AMPLIFIER SECTION

Speakers: 4 to 16ohms, Two pairs of output
Speaker Terminals
e FM TUNER SECTION
Frequency Range: 88~108MHz
Usable Sensitivity (1HF): 3.0uV
Capture Ratio: 2.0db

110

SONILCS

Guaranteed High Fidelity Plus.

SOLID-STATE AM/FM MPX STEREO RECEIVER

Music Power Out Put {1HF): 70W {4£2) 50w (82)

Australian Agents

SEVENSEAS ELECTRONICS PTY LTD
166 Parramatta Rd., Ashfield, NSW 2131 Phone: 799-2555

times. Nor in jack-hammering the bottom
octaves with the apparent intent of breaking
all the strings. But 1 suppose it had a social
purpose. — T.R.B.

CHOPIN: Piano Concerto No. 2 in F minor,
Op. 21: Krakowiak (Concert Rondo) Op.
14. Claudio Armau (piano); London
Philharmonic  Orchestra/Eliahu  Inabal.
Philips 6500-309 ($6.20).

This is the second record to be issued by
Arrau in his recording of the complete (six)
works of Chopin for piano and orchestra.
Though the concerto is numbered the
second, it is actually the first; the Rondo
was written a year earlier, and both show
very clearly that while Chopin’s music for
the piano is sheer genius, his music for
orchestra is mediocre and even on occasions
painfully weak.

In this recording, Inbal makes the
orchestral part as interesting as is possible,
producing the beautiful. full-blooded Philips
sound in excellent balance with the piano. It
would be wise to listen to your copy before
you buy it though, because mine was
dogged by a persistent hiss and crackle (very
unusual for Philips). Nevertheless, especially
in these Chopin concertos as in no other
concertos, it is for the soloist that one
makes one’s selection.

Perhaps the greatest recording to date of

this concerto is the Rubinstein/Ormandy
one, and a comparison between Rubinstein

e wm% [inedt..... SPEAKER SYSTEM and

and Arrau shows just how different
interpretations can be. Rubinstein plays
almost in a series of impressions with an
unmistakable grace. Arrau is introspective,
almost brooding; by no stretch of the
imagination could one say that his style is
graceful — in some ways it is almost blunt.
While Rubinstein’s Chopin is full of rubato,
Arrau almost concedes it, on the relatively
few occasions on which he uses it. For those
used to Rubinstein’s style, Arrau may sound
very strange, but it should be remembered
that it is really only the great interpreters
who can succeed with a new interpretation,
and Arrau is certainly great. Far too many
copy Rubinstein’s style without being great
enough to get away with it; it sounds like
post-Paderewski-ism. That means heavy
rubato, persistent left-hand-before-rightism,
and in the wrong hands (rather, from the
wrong hands) sounds affected — at worst,
musical dilettantism. Nowadays it is just
plin dated. Arrau’s introspection has
brought a new light onto this concerto, and
it is a great pity that there are not more
Chopin performances which share his
strongly imparted sense of discipline.

Of the ‘Krakowiak’ rondo, there is little 1
can say but that it is played with the same
consistency of interpretation as the
concerto. 1 find the piece rather tasteless,
but for the poor quality of the orchestrai
part rather than the solo part. “Popular
dance character of the themes™ (cover
notes) is understating it, however. 1 can hear
large sections of it in the Moulin Rouge. But
the parts which aren’t dance hall are
unmistakable Chopin, and well worth listen
to. - T.R.B.

¢ AM TUNER SECTION
Frequency Range: 535KHz to 1620Hz
Usable Sensitivity {1HF): 154V
e MISCELLANEOUS
Power Voltage: AC117V/230V, 50/60Hz
Dimensions (Overall): 455m/m(w)17-7/8",
130m/m(H)5-1/8"
330m/m{D) 13"

AUDIO COMPONENTS

70W. 3-WAY 4-SPEAKER
Model AS-227A
Speakers. 10" Woofer,
61/2" mud-tange,
3" cone type tweeter
Dome type tweeter
Power Capacity: 70 watts
Impedance: 8 Ihms
Frequency Response
27722,000 Hz
Enciosure Dimensions:
13-5/16" |W) 338 mm
x22-3/4" |H) 578 mm
x11-5/8" (D) 295 mm

Enclosure Finsh
Walnut open pore
Veight: 16.5 kg (36.3 (bg)

100W, 4-WAY 5-SPEAKER

Model AS-337A

Speashers: 12° Woofter.
61/2" mid-range,

3" cone type 1weeterx2,
Dome type UHF twpeter
Power Capacity: 100 wats

!mpedance: 8 ochms
Frequency Responce
25722000 Mz
Enclosure Dimension
15" {W) 380 mm
225-5/8" (H) 650 mm
x11:5/8 (D) 295 mm
Enclosure Finish
Walnut open pore

Weight: 21 kg (46.21b1)

120W. S-WAY &SPEAKER
Model AS-447A
Speakers: 16" Woofer,
$:1/4" cone type low mig:
Tangs
Dome type high mid-angs,
3" cone type tweeterx2
Dome type UNF tweetsr
Power Capecity: 120 wates
Impedance: 3 chms
Freauency Responce
227-22,000 Mr
Enclosure Dimenuons
17:9/16" (W} 446 mm
x25-3/8" (H) 650 mm
%11-5/8" (D} 295 mm
Enclowre Finyh
Walnut open pore
Wegnt: 278 kg (605 ibs)
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“Taking it all together — performance, features, styling —
the BSR 810 moves into ranking place among the best automatics
we know of. And at its price, the others may well be in

for a real contcst.’,

@ stroee oisc @ switcH pop FiLTER
{bolow urnt)

ROTATING MANUAL
STUB SPINDLE

@ rotatinG vaRiasLE
PITCH CONTROL

@ cornen l
MOUNTING SPRINGS

. SPEED SELECTOR BAR

@ uvencLa Tvee
AUTOMATIC SPINDLE

@ 12- ovnamicaLLy BaLanceo

@ sTvLUS SETOOWN ADJUSTMENT

@ TRANSCRIPTION TONEARM SYSTEM
WITH VISCOUS DAMPED TONEARM
DESCENT ON AUTOMATIC PLAY

@ AutomaniC TONEARM LOCK

@ + roue syncHRONOUS
INDUCTION POWER UNIT

DIECAST TURANTABLE

Hi-Fidelity Magazine, May 1972.

@ MICRO-GEAR STYLUS PRESSURE CONTROL

COUNTERBALANCE WEIGHT

L —@) rotatinG aosusten
C—— @) CONCENTRIC GIMBAL ARM MOUNT

@ runinG swirck
(below uns)
PICKUP HEIGHT AOJUSTER
@ ouaL RaNGE ANTI.sKATE
CONTROL

VISCOUS DAMPEO CUE ANO
PAUSE CONTROL

@ 7 scuccron
@ 1o seiecron
127 SELECTOR
STOP CONTROL

MANUAL PLAY CONTROL
AUTO/SINGLE REPEAT CONTROL

@ suoc.in carTRIDGE caRmiER ﬂ

@ srvuus PosiTion INOICATOR
@ sTvius wHISKING BRUSH

At $149'for the kit, the brilliant
BSR/810 transcription turntable
is hardly cheap.But your ears

will tell

3 At recommended retail price.

BSR, manufacturers of most of the world’s
turntables, have now turned the tables on
expensive units,
And here are the features that make the 810
such an attractive proposition: the unit
weighs 17 1bs — the diecast turntable alone
is a solid, dynamically balanced 7} lbs. A
4-pole beautifully balanced synchronous
motor automatically compensates for any
Auctuation in voltage input, or for any
record load. A pitch control gives absolute
accuracy of speed, utilising a stroboscopic
centre plate.
The low mass pick-up arm gyroscopically
pivots in a concentric gimbal mount
roducing virtually friction free movement
in both horizontal and vertical planes. It
also has a slide-in cartridge carrier,
decoupled one piece counterbalance for a
minimum tracking pressure of § gramme
with suitable cartridge. And the arm
length is over 8} inches to reduce tracking

error to less than 0.5 per inch.

Viscous cueing is also standard on
automatic as well as manual operation, and
a unique anti-skate device is also featured
for elliptical and standard styli. S

are 33§ rpm and 45 rpm. (Which are all
you need today.)

Single to automatic play conversion is
achieved with the interchangeable umbrella
centre spindle.

Start-stop, record size control and auto
repeat and manual conversion are actuated
by push button controls set in a handsome
brushed aluminium panel.

Of course there is much more you’ll want
to know about the BSR 810. Write to BSR
and we’ll send you a colour brochure.

BSR (A/asia) Pty. Limited.

Anne St., St. Marys. 2760
TELEGRAMS “BSR” St. Marys. 2760
TeLEX 23159  PHONE 623 0375

you it’s a bargain.

Goldring (N.S.W.) Pty. Lid.,

26-28 Ricketty St., Mascot. 2020 Phone- 669 6088
Goldring (Vic.) Pty. Ltd.,

162 Pelham St., Carlton. 3053 Phone-347 5177
Goldring (Qld.) Pty. Ltd.,

35 Balaclava St., Woolloongabba. 4102

Phone-91 4972

Goldring (S.A.) Pty. Ltd.,

76-78 McLaren St., Adelaide. 5000 Phone-233 488
Goldring Sales and Service (Canberra)

Unit 5, 83-85 Wollongong St., Fyshwick. 2069
Phone-95 8248

Goldring (W.A.) Pty. Ltd.,

32 Northwood St., Leederville. 6007 Phone-84988

R MoDONALD

BSR:117R2



IF YOU UNDERSTAND THE EXCELLENCE

OF [} SPEAKERS
YOU DESERVE TO HAVE ONE

The AR philosophy: ""the design of
equipment capable of reproducing
music  with the greatest possible
accuracy, so that the work of the com-
poser, performers and recording en-
gineers 1S presented to the listener
with the highest degree of precision
possible.”

Speakers created by Acoustic Research

Inc. range from the modestly priced to
highly complex engineering achieve-
ments. And the same care and ex-
pertise is carried throughout the range:
when AR develops equipment of lower
cost, it embodies only such com-
promises as will have least effect on
the accuracy with which the music is
reproduced.

AR 3A

Long considered the reference
standard loudspeaker the AR
3A uses a 12" woofer and two
hemispherical domes for mid
and high range. “Stereo Re-
view’” said of it . . . “'The best
speaker frequency response we
have ever measured using our
present test setup virtually
perfect dispersion at all fre-
quencies.””

Highly detailed data available.

$839 pair*

AR 7
This speaker is very small (248
x 400 x 150 mm) and there-
fore particularly suitable for 4
channel use where space is at
a premium. It uses a tweeter
essentially the same as that
used in the renowned AR 6.
The smooth and weli dispersed
energy output of this speaker
is well balanced by a newly
designed woofer which offers a
standard of low distortion bass
exceeding that of speakers of
much greater size and cost.
$189 pair*

AR 2AX
The performance standard in
the design of the AR 2AX was
the same as that for the 3A:
natural reproduction of music
without exaggeration or arti-
ficiality of sound. But where
quality in the case of the AR
3A has been limited only by the
state of the art and our own
engineering skill, for the 2AX
price was also a consideration.
“American Record Guide’ said
"1970 brings us a better than
ever 2AX and | am nuts about

i $469 pair*

AR-LST

The “‘Laboratory Standard
Transducer’* was designed for
professional applications. It
offers the recording engineer a
quantitive standard for the
monitoring of recording and
mix down operations. It is also
used in scientific applications
where the accuracy and repeat-
abitity of acoustical measure-
ment is a prime requirement. It
is also available for individuals
who want such a precision
instrument in their homes.

Highly detailed data available.

$1795 pair?

1

AR 6
In the three years or so that the
AR 6 has been available it has
already become the speaker
that all others are compared to
in its price range. It employs
the very best technology in its
cone woofer and tweeter that
the state of the art permits and
stands comparison with the
most expensive AR systems.
Also available in unfinished
pine.
$289 pair*

ARbS
The AR 5 is only different to
the AR 3A inasmuch as it uses
a 10" woofer and a slightly
different crossover. As always
the standard of accuracy is the
comparison to live music. At
AR the best repose curve for a
speaker system, like that for a
microphone or amplifier, is the
one that most closely matches
the input, The specifications of
the AR 5 are obtained, as in all
models, from production units,
not prototypes.
$599 pair*

GUARANTEE:

The workmanship and per-
formance in normal use of AR
products are guaranteed from
the date of purchase: 5 years
for speaker systems, 3 years
for turntables, 2 vyears for
electronics.

SPECIAL OFFER:

AR Demonstration Record

“The Sound of Musical
Instruments**

Only $5.95. Write to

W. C. Wedderspoon Pty Ltd

Box 3597 G.P.0., Sydney 2001

AR 4XA

A new addition to the AR range
and bringing you a third AR
loudspeaker under $300 a pair
is the AR 4XA. A successor to
the AR 4X the AR 4XA uses the
same woofer and cabinet as its
predecessor but utilises the AR
6 tweeter and a modified
crossover. An audition of the
AR 7, AR 4XA or AR 6 will
show even the most critical
listener that the differences are
subtle yet obvious.

$239 pair*

WEDDERSPOON

Australian Distributors
C. WEDDERSPOON PTY LTD
193 Clarence Street, Sydney

AR Systems may be purchased
from:

Melbourne: B. J. D. Electronics
Perth: Arena Distributors. Brishane
Brisbane Agencies. Adelaide Sound
Spectrum. Canberra: Duratone Hi.
Fi. Hobart: Quantum Electronics

* Recommended Retail Price
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KITCRAFT 3500

KITCRAFT 3500

000

The makers of Lancodie have combined with Australias leading electronic component,
kit and Hi-Fi specialists — Kitsets Aust. P/L to present a new concept with this
remarkable amplifier.

KITCRAFT 3500 MODULAR

e All circuit blocks wired tested and guaranteed.

e Wiring loom pre-tested to couple easily with the circuit block
using P.C.B. edge connectors

e No intricate wiring whatsoever

e Assembly time, one spare evening.

SPECIFICATIONS:
POWER: 35 watts RMS per channel
FREQUENCY RESPONSE: 20 Hz — 20 kHz
+0.5dB
DISTORTION: .05% THD .05% IM
TONE CONTROLS: Base +15dB
Treble +15dB
HUM & NOISE: Phono 65dB Aux 80dB

Take advantage of this truly splendid offer now available exclusive to Kitsets
unquestionably the best value in Australia today.

SYDNEY DEE WHY BRISBANE MELBOURNE ADELAIDE PERTH

400 Kent St., 21 Qaks Ave., 293 St. Paul's Ter. 271 Bridge Rd., 16A Peel St., 557 Wellington St.,
Sydney Dee Why. Fortitude Valley. Richmond. Adelaide. Perth,

Ph: 29-1005 Ph: 982-7500 Ph: 52-8391 Ph: 42-4651 Ph: 875505 Ph: 21-3047
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How many ways
can you make

a speaker system new?

To build the new R series speaker The horn tweeters are aiso newly wainut.
systems, Pioneer threa out the old designed They're made from The Pioneer R series speakers are
ways 2f doing things. éind created a expersive die-cut aluminum. They lead rot just an improvement on an old
uniqu3 superiority in sound to high transient response and tow sdeaker. They're a whole new speaker
regroduction. distortion : achievement.
The: story behind the griile of these Crossovers are improved, too. We've You've got to hear them once to
colorf 4l systems says awerything. combinec both inductances and kow yourll want to live with them
The R series’ drivers are flush capacitances for minimum inter- forever.
mounted, ra:her than recessed. This modulat m* improved At your Ploneer dealer today.
adcs vitality to the midrange -ones and line ol Yentd ~

el ] 9

wider dispersion. } i~

Lt X L el -.-‘,r-‘h P g

2 Iy ,»\ eer Electronic Corporation

We used exclusive f-ee- g else. Acoustically padded, for one 5, 4-chome, Ohmori-Nishi, Ohta-ku,

.:7'.. 1,‘.

P «

g, imbroved dam ng, and minmal  voer. Siaied in andiinod o 113

PIONEER ELECTRONICS AUSTRALIA PTY. LTD. 256-8 City Road, South Melbourne, Victoria 3205, Australia

Phone: 69-6605
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" POP

REVIEWER: Mike Delaney

countdown to ecstasy
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“Can’t Buy A Thrill” — Steely Dan. E.M.1.

Stereo. SPBA.3057. “Countdown To
Ecstasy” -  Steely Dan. EM.L
Stereo.SPBA.3058.

Not Steeleye Span and not even Stealer’s
Wheel.

Dan Steele — outre Daniel — Steely Dan!

And FRESH! Just what the world needs so
very badly ~ another rock 'n’ roll band.
Another GREAT rock ’n’ roll band:
guaranteed high-octane third generation
East Coast America fully customized,
fully versatile. New York/Boston rock 'n’
roll the way it used to be back around '67
with groups like Orpheus, The Rascals and
Left Banke — a little less plush, a whole lot
more expansive, pungent, self-assured; but
essentially in format, much the same.

Six years on the genre remains unchanged:
the same sense of melody, rhythm and
structure; the same lyric approach and
persuasive control; the same insistency and
joyfulness and enthusiasm — warm like a
summer sunset, invigorating like a dawn
skinny dip. Real tender and mellow and
hypnotic.

Steely Dan play songs angular,
articulate, optimistic; solid and beefy
accelerating  firm, fluid  through
verse/chorus/verse flight formation.

Infectious like instant V.D., and
proportionately as epidemic: rock ’'n’ roll
minus all those self-indulgent virtuoso
doggedly solo instrumental noodlings; rock
'n’ roll minus all the punk persona
pyro-technics and thematic decadence.
Steely Dan play it natural — incisive, swift
and thoughtful;easy to relate with; the note

— that’s all all there is. Rock 'n’ roll music —
elating in its intimacy, disarming in its tone:
bitter/sweet and up-front-honest-innocent.
Real open. Real romantic.

“How's my little girl?”

‘Are you reelin’ in the years?

Stowin’ away the time?

Are you gatherin? up the tears?

Have you had enough of mine?’

It’s all there, totally electric in'influence:
from Wes Montgomery and Charlie Byrd
through to the Beatles, Byrds; from jazz
through calypso to hard rock and latin back
beat. Simply, Steely Dan is the finest and
most capable new band America has come
up with for YEARS.

Truly fine.

“PIN UPS” — David Bowie. R.C.A. Stereo.
APL1-0291.

An interesting, unexpected album from
England’s multi-talented David Bowie: All
twelve tracks have been drawn from the
'64-'67 British rock archives and feature as
David’s favourite songs from that era. As an
interpretive vocalist, Bowie commands most
cuts easily, without effort; changing gears
constantly from frantic blues through heavy
rock 'n’ roll to Mersey-side pop balladry and
Pink Floyd psychedelia, retaining much of
the original energy load yet subtly
re-arranging, up-dating, affecting thoroughly
with his own unique character.

A varied, well-defined set, not to be taken
too seriously. Certainly, not to be compared
with his own material i.e. “Hunky Dory”,
“Aladdin Sane” etc. Tracks include The
Easybeats’ “Fridlay On My Mind”,
“Roslyn”/*Don’t Bring Me Down’ by The
Pretty Things, The Yardbirds’ *‘l Wish You
Would”, “1 Can't Explain”/Anyway,
Anyhow, Anywhere’” from The Who, and
The Kings “Where Have All The Good
Times Gone”. Pick up on this.

HIS GREATEST PERFORMANCES” -
Richard Harris. E.M.l. Stereo. SPBA. 1057.
A superlative ‘hit’ compilation from
actor/singer Richard Harris — the man who
brought back grandeur to the art of
commercial balladeering. Though vocally
restricted, limited somewhat severely in

range, Harris  projects  passionately,
eloquently, with much taste, much
sensitivity, much control. “MacArthur

Park™, “‘Didn’t We?”, “My Boy”, “The Yard
Went On Forever”, “One Of The Nicer
Things” and *‘A Tramp Shining’ are already
accepted as contemporary standards. An
immensely enjoyable album.
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“TRES HOMBRES” -
Stereo. SAHA.8459.

A three-piece Texan blues-boogie band in
the finest post Cream 12-bar gut muscle
tradition — Z.Z. Top spew it up hard,
pungent, unrelenting. “Tres Hombres”, their
third album, continues to let it bleed thick
and ornery, pulsing electric with much
enthusiasm, much dance appeal. Get it on.

2.Z. Top. EM.L

“OO0ORA” — Edgar Broughton Band. E.M.L
Stereo. SHVL.801.

One of England’s original and last
remaining ‘underground’ groups in the '68
socio-political consciousness vein, Edgar
Broughton Band enjoyed initial success with
mild hits such as “Out Demons Out” and
“Apache Drop Out”, yet somehow failed to
consolidate their popularity due to a series of
increasingly obscure thematic album
releases, all of which, including the current
“Qora”, come across oppressive, undefined
and emotionally inaccessible. Basically, it’s
hard rock bogged down in a sometimes
pretentious, always erratic and obsessive
mentality, more concerned with message
than music. By far their best set in album
number four, simply titled “Edgar
Broughton Band™ — Stereo. SHVL.791.

“RAZAMANAZ” - Stereo

Nazareth.
6303.085. Phonogram. “RAZAMANZ”

Vintage '73 English boogie/rock, wholly
electric in form Nazareth dish it out
dynamite  dynamic, ravenous, totally
commanding. A varied, exciting album
loaded with punch and animation an
absolute rock ’'n’ roll treat with touches of
Led Zeppelin, Slade, Status Quo and The
Faces predominating. Heavy electric energy
handled with taste, presented with much
skill, much funk. Includes their two English
hit singles, “Bad, Bad Boy" and “‘Broken
Down Angel”. Buy Some.

“MA™ — Rare Earth. E.M.I. Stereo SREA.
5004,

Bland jazz-rock and diluted albino soul
from Detroit’s Rare Earth. A competent,
efficient band with a sadly out-moded style
blending touches of Chicago’s brass, pallid
attempts at accepella vocals similar to
Tamla-Motown’s Temptations, and odd
psychedelic flashbacks in arrangement not
unlike  early lron Butterfly circa
“In-A-Gadda-Da-Vida”. You've heard it all
before. And better.
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“Heart Food” — Judee Sill. E.M.L./Asylum.

Stereo.SYL.9006; ‘“Angel Clare” -
Garfunkel. C.B.S. Stereo.SBP.234341; “If
You're Lonely” -~ Eric Justin Kaz.

W.E.A./Atlantic. Stereo.SD.7264; “A Little
Touch of Schmilsson In the Night” — Harry
Nilsson. R.C.A. Stereo.APLL.0097-G.

Four visionary helpings of heart balm,
each based on essence — the capacity to
love, be loved and love in return. At worst,
as with Arthur Garfunkel’s first solo set,
sentimentality takes immediate strange hold
and the result is little more than wallpaper
muzak — decorous romantica cloying tacky,
embarrassing in  its  conceptualized,
thematically induced emotion.

“*Angel  Clare”, despite superlative
production, arrangements and musicianship,
despite potentially dynamite material,
comes across insipid, forced, totally
insubstantial. In impact, Garfunkel’s style is
trite, narcissistic, engulfed in fairy floss
vagueries, drowned out with castrated choir
boy histrionics. His entire vocal stance
remains rigidly unaltered, sustaining the

“Bridge Over Troubled Water” effect
endlessly. )
Garfunkel’s biggest problem is his

breathlessly inhibited attitude, his lack of
conviction. He doesn’t sing; he merely
exchanges petty pleasantries with each song,

overloading each note with laboured
man nerisms, excessive atmospherics,
redundant feather-weight vocalese. The

man’s got no funk. No balls. No soul.
Everything he does is calculated,
choreographed to the tee.

Eric Justin Kaz, one-time leader of the
now defunct Blues Magoos, though vocally
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slight, works through Gospel/Blues oriented,
largely orchestral ballads with the same
disarming intimacy and personable, natural
easiness in tone as James Taylor. His style,
his approach soars high, caressing, reassuring
through sheer lack of assumption, gently
and thoroughly commanding with its
humble suppliance — loving real hard,
openly, joyously.

*“If You’re Lonely” is an album for the
soul sore, radiating warmth, exuding an
unaffected, forth-right, masculine strength
in lyric and melody as calm as it is
convincing. Kaz sings of frustration,
loneliness, Spiritual inconsistency; of Faith
and Hope; of man’s vulnerability and lack of
insight, Just find a way to love — nothing
more, nothing less. A beautiful album.

“‘Heart Food™, Judee Sill’s second Asylum
release, is simply a classic — one of this or
any other year’s finest, most elating albums.
Music for the Spirit: militantly reverential,
passionately involving in devotlon to the
Sacred Heart. Sill is an amazing woman,
openly  documenting her  ecstasies,
inconsistencies, emotional self-doubts and,
mostly, her unashamed struggle with the
dark night of her Soul. She doesn’t just
write songs; Judee Sill raises hymns in the
glorification of Jesus Christ, her perfect
master.

Exultation/Exaltation. Again, it’s love
music. But with a difference: Judee Sill
breaks free from Gospel/Church relgiosity
and self-righteous preaching; she performs
succintly in the colloquial, hitting hard with
images alive, living, real — easy to assimilate,
dead easy to relate with on any level. She’s
not a Bible-basher, Holy-roller or anything
like that; Sill simply sings of love, pain,
suffering, stating fully her beliefs free from
the usual cliches and Jesus-freaking.

As a songwriter she rivals Joni Mitchell.

Buy *“Heart Food™.

Derek Taylor (always one for the
self-explanatory quotable quote) on Harry
Nilsson’s “A Little Touch of Schmilsson In
The Night™.

‘There are twelve songs on this album and
as you will hear, they are quite
exceptionally distinguished pieces of art and
as Art, they are timeless and very precious.
Beyond price. It was important, therefore,
to treat them with immense loving care and
kindness . . ."

‘Finally, something about why we did this
album. We did it because these songs
deserve, it, and because it is 1973 and times
are tough and when times are tough, we
need, all of us, whatever our age, whatever
our lifestyle, whatever our pain . .. we need
a little touch of Schmilsson in the night.’

Absolute romance fodder, exquisitely
conceptualized, centred thematically on
Herbert Hupfeld’s **As Time Goes By™:

‘You must remember this,

A kiss is still a kiss,

A sigh is just a sigh,

The fundamental things apply,

As time goes by.’

Twelve standards, ever-green love songs
treated to a renewed lease of life by the
world’s best contemporary male vocalist,
Harry Nilsson. Tracks include It Had To Be
You”, “I Wonder Who’s Kissing Her Now”,
“Always”, “Lullaby In Ragtime”, ‘‘Lazy
Moon”, ““Makin’ Whoopee!”, “What’ll 1 Do”
and “For Me & My Gal”.

Buy it, buy it, buy it — love it to death.

A GREAT album.

“Frampton’s Camel” — Frampton’s Camel
Festival/A & M. Stereo. SAML. 34929.

As Humble Pie’s lead guitarist through the
first five albums, melody foil to Steve
Marriot’s fatally punkoid pseudo-Spade
histrionics, Peter Frampton centred and
balanced much of their early character,
off-setting the basic gut raunch with a
considerate, lucid delicacy in style — free
from excess, intimately lyrical; always with
the same positive, workmanlike bearing and
control. As a songwriter, in both ballad and
hard rock forms, much of Pie’s most
interesting cuts have been Frampton credits,
ranging from the graciously reflective
jazz-oriented “Only You Can See” and
*“Take Me Back” through to the mid-tempo
bulldozer riff magnetics of *“Shine
On”/“Stone Gold Fever”. Essentially, he’s
been far more than just underrated.

“Frampton’s Camel”, his second effort
since the Humble Pie split, follows through
in directions with his more subdued,
acoustic ballad approach - largely
introspective, low-key poignant in delivery,
generous and unassuming in its impact. An
album of beautiful songs roughed up ‘round
the edges’ with a bit of cock-rock. Pick up
on this set Peter Frampton is one of
England’s most prolific young musicians.
Real class thoroughly guaranteed.

“Rubber Bullets” ~ 10.C.C. E.M.l. Stereo.
SKLA.7703.

Hailed as England’s most potentially lethal
straight popfrock outfit in years (and
rightfully so); 10.C.C. mix-match their style
in an amorphous, wholly derivitive blend of
fifties’ highschool balladry, mid-sixties’
British blues-oriented rock, Beach
Boys/Four Seasons melody-accepella vocal
structures and Zappa-styled Dada song
forms circa “Reuben & The Jets”. An
intelligent, sophisticated band with so much
to offer in the art of memorable, instantly
and insistently appealing radio music. A fine
album - quite superb in most every detail.

“New York Dolls”™ — New York Doils
(IMPORT) Mercury/Phonogram. Stereo.
SRM.1.675.

Third generation “Max’s Kansas City”
plasticon in the finest Reed/Bowie pop tart
Decadent — New York Dolls: McLuhan-aged
rock mutants specializing in post-Jagger
electric energy orgasm of the sonic guitar
rort variety; the front wave sniper squadron
for such forth-coming acts as Teenage Lust,
The Harlots Of 42nd Street, Wayne County
& Queen. Musically, it’s obsessive, frenzied,
unrelenting the full rock ’n’ roll
holocaust. Be wamed, the Dolls mean
business.
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Borderline electronics perhaps,
but this film was so unusual we
sent Jan Vernon along to report.

SCIENCE fiction films get better all
the time. Once the movie makers
could get away with panels of flashing
lights and a few shiny knobs and
levers. -

You can‘t even fool littie kids like
that anymore. ""Gosh dad, if he really
had his thyristors wired to the
solenoid like that he'd have a short in
the 1.C’s.”

This brings us to MGM’s new movie
‘Westworld’, a science-fiction type
movie which has some very believable
technical equipment indeed.

It's set in the future, but only
because the events in the story haven’t
happened yet.

What's ‘Westworld’? Westworld is
part of Delos, a thousand-dollar-a-day
resort which allows guests to enjoy
true-to-life replicas of either a frontier
town — a medieval world or decadent
Rome, all inhabited by robots. We
mostly see Westworld in the film. It is
the exact replica of an 1880's frontier
town complete with gunslingers,
primitive quarters and the full stresses
of pioneer life. Like watching a
western movie — except that the
visitors participate in the action.

The film concentrates on Peter
Martin and John Blane (played by

Richard Benjamin and James Brolin).
Blane has visited Delos before and is
enthusiastically extolling its virtues to
Martin. They change into western gear,
strap on six-guns and board a stage for
town.

Delos is controlled by technicians
manning scores of computer consoles.

The only humans in the resort are
the guests. The rest of the town's
people are robots,

Blane and Martin head for the
saloon. Martin is a bit embarrassed by
it all,.like someone who's béen asked
to play a silly game at a party. A robot
gunslinger (played by Yul Brynner in
all his usua! biack gear) provokes him
to a gunfight. Martin shoots the
gunslinger who dies realistically — with
blood spurting — and finds he is
starting to enjoy himself. Later he
enjoys himself even more at Miss

Carries’ bordello where the ‘girls’
(more robots) are programmed to
please.

Once the guests are asleep for the
night the scene changes. Now we see
the control centre. Robots are being
programmed to meet any wishes
expressed during the day by the
guests. Electric vans glide around the
silent streets picking up the robots
who have been damaged during the
day.

The robots are then lined up on
operating tables, looking exactly like
humans prepared for operations
except that beneath the human-like
skin are rows of gleaming electronic
components.

Some of  the robots are
malfunctioning for no apparent reason
and the chief engineer admits that
they don’t understand completely how
they work. Some of the robots have
been designed and built by other
robots.

Next day Blane and Martin have
another exciting day. The gunslinger
has been repaired and programmed to
hunt Martin who shoots him again.
The sheriff arrests Martin and the two
men stage a jail break and ride out of
town,

A robot rattlesnake strikes and the
metal teeth connect. This is not
supposed to happen. The men are
worried but forget their worries later

back in town during a wild bar room
brawl. ’
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The rattlesnake malfunction has been *
seen by the technicians on their
monitors. They realise that something
is seriously wrong. In Medieval World
that day a pretty maid has refused a
guest’s attempt at seduction and
slapped his face. They decide not to
take any further guests until they sort
out the trouble.

The following day Blane and Martin
wake-up with hang-overs and stagger
out into the street. There's the
gunslinger who has been repaired
overnight. This time he shoots at
Blane, and to the shocked amazement
of both men this time is for real. He
shoots again. Blane dies — the scene
looks incredibly realistic compared
with the deaths of the robots.

Now the situation is out of control.
The technicians shut down the power
but realize the robots are running on
their internal standby batteries. The
technicians find they can’t start up the
power and are locked in the control
room unable to open the power
controlled doors. All over Delos the
robots, who the guests have normally
bested in combat, are out of control
but behaving lethally according to
their programmes.

In Westworld, Martin is trying to
escape the gunslinger. He takes a horse
(robot) and rides out of town. The
gunslinger follows and now we start to
see the world through the computer
grid of the robot’'s eyes as he tracks
Martin using all his programmed
knowledge and skills.

Martin tries to hide in the
under-ground control centre. But the
gunslinger has switched to heat sensing
and is tracking Martin by the heat
pattern left by his foot prints. Martin
attacks him with acid but the
gunslinger douses himself with water
and continues relentlessly to track
Martin through all the worlds of Delos
— which are now strewn with the dead
bodies of guests.

Martin tries to destroy the gunslinger
with fire but is only finally saved when
the gunslinger’s batteries run out.

End of movie — the message that
playing at violence can get out of hand
is pretty clear, but there’s a few more
implications.

Is this the sort of use we’ll eventually
make of technology. Could
be ... After all it's quite feasible that
people might be so bored with daily
life that they'd pay this sort of money
to live out a fantasy.

One consolation. If you don’t fancy
being a guest in Delos at least there’ll
always be jobs there for good
technicians and computer
programmers to run the place.

The movie was directed by Michael
Crichton who wrote the Andromeda
Strain. It starts at Sydney’'s Liberty
Theatre on Friday, December 28th. @
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MUSIC SYNTHESIZER

I have a number of questions
concerning your current International
Music Synthesizer..

a) Can the voltage controlled
oscillators and other modules of the
larger (4600) unit be used in the 3600
unit?

b) What is a rough estimate of cost
of both units?

c) When will you publish circuit
diagrams of the smaller unit?

d) Where can | purchase a case for
the assembly — also a keyboard?

e) Are all circuit boards available —
if so from whom?

f) Is it possible to start building the
4600 unit and use it before it is finally
completed?

D.H. North Caulfield, Vic.

Nearly all modules are identical in
both units — the 3600 merely has less
of them Apart from that a few
facilities have been omitted. The
differences between the two units may
readily be seen by comparing the
specifications and front panel drawings
shown on pages 28, 29 and 30 of our
October 1973 issue.

Interconnections however are quite
different. Full details of the smaller
unit will be provided in approximately
two months time.

It is possible to partially complete
and use either unit. The 4600 model
for instance may be used to generate
quite complex sounds if work is

completed on those sections described
in our October, November and
December issues.

Cost. depends entirely upon the
manner in which components are
purchased — probably the best way is
to purchase a complete kit from those
companies who specialise in this type
of business. Their advertisements will
be found in most issues of this
magazine.

The cases, printed circuit boards and
all components will be available from
several kit set suppliers in the near
future. At least one is currently stating
this in his advertising.

SUPERFLUOUS BITS?

The International 416 amplifier
(June 1973) appears to have two
resistors that do absolutely nothing at
all! Resistors R3 and R4 are shorted
out at all times by the earth
connections — so why put them in?

R.W. Broadview S.A. 5083

The function of these resistors is
explained on page 78 of the issue
concemned. Their purpose is to prevent
damage to the input stage of the main
amplifier if the input earth is
disconnected — as it so easily is. They
are sufficiently high value to prevent
the generation of hum by earth loop
currents flowing in these resistors.

CYCLONE DETECTOR

| refer to vyour project article
‘Cyclone Detector’ (ETI p. 143 Nowv.

| LETTERS
FROM
OUR READERS

75) in which there appears to be some
confusion in terms and capability
which could be confusing.

Cyclones are of two types — tropical
and extra-tropical. The tropical
cyclone is a disturbance measuring a
few hundred miles across, usually with
extreme winds and rain near centre,
and often with a calm cloudliess ‘eye’
at centre; the extra-tropical cyclone or
mid-latitude ‘low’ is a low pressure
area also usually hundreds of miles in
extent, and with which wet and
windy, but usually not violent weather
may be associated. On the other hand,
a funnel cloud sometimes occurs as a
particular manifestation of a tornado,

which is linked with some severe
thunderstorms. In common with a
tropical cyclone there may be

damaging winds, but a tornado and its
parent storm is a relatively small scale
phenomena, and is not meteorologically
associated with tropical cyclones.

The TV adaption described might
respond at short range to atmospherics
originating in a thunderstorm, and
with some sets, to mains dropouts —
possibly storm induced. It could not
be relied on to give warning of a
cyclone or a ‘vacuum funnel’, and
indeed, it could be exceedingly
dangerous to pin any sort of faith in
the device in preference to the
excellent tropical cyclone warnings
broadcast on radio.

R.L.B. Parkville, Vic. 2052

CALL THE FOUR MEN

w

ELAC PUZZLE COMPETITION

PRIZE — AN ELAC STS.244-17 Cartridge Awarded to first correct entry opened on publishing date
of next issue of Electronics Today International

SOLUTION TO PUZZLE NO. 8

we are extremely pleassd to see a lady win ah ELAC
competition. So come on girls let’s see more entries from

J S B you.
CALL THEIR WIVES j s b w
12 3 45 67 89 PUZZLE [ | T |
J partners s bws s bbww r | NO. 10 i
t H i b The #llustration shows how ten | |
g Uil ‘IN }” :’ :, r :’ :” J i counters may be placed on the | |-
partners \ points of the dlagram where the —++ —+—— it
W partners bs jjbij s s b tines in'ur‘;o"c't, $o that thay farm L L 1} oL Lty
4 " e ve s th 1 o
Each of the first three pairings produce matches for three counur:. in .'3:3 Wum. o:; U ) ,.L’L A s
evenings. indicated by the dotted lines. Can | 5 2 |
you find a second way of doing & & |-l
1 s ow S Bwow W s ©f couren s, ooty reveraaly [ 11 1]
3 : s e given
2 Js vs. Wb Bw vs. Sj. arrangement is not considered different — It must be a new
3 Js vs. Bw Wb wvs. Si scheme aitogether, and of course, you cannot increase the

dimensions of the digram, or, aiter it's shape.

But here Is the catch — each of the other six pairings only
give two evenings matches. The third pair of matches will
have been covered already. Therefore, the tournament witl
occupy 21 evenings in all.

The first correct entry opened was sent in by Miss D. Lorenz,
5 Grace Street, Watsonia 3087. Congratulations Miss Lorenz,

Post your entries to
ELAC PUZZLE COMPETITION No.10
P.0.Box 150 CROWS NEST, N.S.W. 2065

Permit No. T/C 4108
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BRINGS
ON

Linear Lesign

MODEL GST1 TURNTABLE

“ENTFERNEN SIE DEN DONNER
VON DER MUSIKI!"

That's Germen, and translated it means:- “Remove
the Thunder from your music’’ and that's exactly
what you get with the GST-1 Turntabie:- No
RUMBLEII

Never have your records sounded so qulet between
tracks.

What DO you get? Well, some nice things like:
. A high torgue synchronous motor
. A neoprene belt drive system
. A finely balanced 4lb. platter
A unigue floating suspension to reduce
acoustic feedback.
. A superb transcription tonearm (see
specifications)
. A Shure MBbB/E cartridge
7. Magnetic anti-skate adjustment
8. A smooth hydraulic lifting device
9. A handcrafted walnut plinth and lid
10. A two year guarantee.
AlI”thIl for $139.00. Can it be any good? You bet
yall.

See the Linear Design Turntable at your nearest
HI-F1 dealer NOW!!|

R.P. $139.00 COMPLETE

SPECIFICATIONS
Turntable: Aluminium alloy cast 4lb platter.
Drive: Hysteresis motor via neoprene belt

Wow & Flutter: $0.05%.

Rumble: Better than 56db.

Speed Deviation: Less than 0.9%

Tone Arm: Static-balance type with lateral
balancer, overhang and height adjustment
levers. Heavy elements are close to the
fulcrum and provides low inertia.

Tracking error: Less than 1 degree.

Stylus Pressure: 1% grams (with Shure
M55/E).

Arm Lifter: Smooth hydraulic type lift.
Antiskate: Magnetic replusion of direct
reading type.

Plinth finish: Oiled walnut only.

DISTRIBUTORS: m'D . 202 Pelham St., Carlton, 3053 Vic. Ph. 3478255,
Electronics Pty. Ltd. 190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 439-4201




You name it.
We've got it!

and lots
and lots of
others, too.

Whether your needs
run to one hundred
high stability
TCXO'’s, or one
thousand monolithic
crystal filters, or you
just want ten
thousand crystals in
a hurry at the right
price, Hy-Q
Electronics are as
close as your telex
or telephone

We've built a
reputation for being
up front. When
quality, price and
delivery are being
considered, you
don't have to accept
eight week delays
when you've
thousands of dollars
worth of equipment
just waiting for
crystals.

Call Hy-Q . . . for
faster delivery!

‘@

- B
=
»

o (NN
\_ >,

Hy-Q

Electronics

P.O. Box 256
Frankston
Victoria, 3199
Australia.

Phone: 783 9611
Telex: 31630
Cables: HYQUE

Melbourne

P.O. Box 29,

Pasir Panjang
Singapore, 5
Cables: HYQUESING
Telex: RS21427
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SELLS SOUND FOR LESS!

AKAI GXC 46-D
HI-Fl cassette stereo tape deck

Styled right, performs superbly. With the inclusion of the famous GX Head New Tariff Reduction Brings

focused-field recording system and two other top systems, Dolby Noise
Reduction and Akai Automatic Distortion Reduction systems, the sound of NOW ONLY
this brand new cassette machine belies the notion that natural clear sound

reproduction can only be achieved with an open reel unit. Check the features
and then listen, Amazing Hi-Fi response: 30-18,000Hz at 58dB S/N {with
Dolby). You'll be glad you did.

*POST YOUR CHEQUE OR ORDER TODAY'!

DOUGLAS TRADING for HI-Fl SOUND

185-191 BOURKE STREET, MELBOURNE — PHONE 63 9321
Complete range of fabulous Memorex tapes and Jensen Hi-Fi speakers

New Lower Price




Among the
finer things

WOW O of life .

INTERDYN

INTERNATIONAL DYNAMICS

(Agencies) Pty, Ltd.
P.O. Box 205 Cheltenham, Vic. 3192

Hear Micro at:
e N.SW. M & G HOSKINS PTY. LTD., 37 Castle St., Blakehurst 2221
Telephone 546:1464. @ Q'LD: STEREO SUPPLIES, 95 Turbot St., Brisbane
4000 — Telephone 21-3623. ¢ S. A. CHALLENGE HI-FI STEREO, 96 Pirle
Street, Adelalde 6000 — Telephone 23-3599. @ TAS. AUDIO SERVICES, 44
Wilson St, Burnie 7320 — Telephone 31-2300. ¢ VIC. ENCEL ELECTRONICS
PTY. LTD., 431 Bridge Rd., Richmond 3121 — Telephone 43-3762. ¢ W.A.
ALBERT TV & Hi-Fl, 282 Hay St., Perth 6000 — Telephone 21-5004.

The world of Micro is a
talented team of engineers,
skilled sound technicians and
expert designers, specialising
in  the production of
turntables that challenge the
ultimate in faithful
reprocduction of  original
sound,

The Micro 611 turntable is a
professional quality,
belt-drive turntable with 8
pole hysteresis synchronous
motor  assuring  smooth,
constant and stable rotation,
with minimised wow-flutter
and high signal-to-noise ratlo.

The 611 incorporates the MA
101 Mk |1 static balance type
tonearm, with adjustable,
perfect antiskating device,
direct reading stylus pressure
gauge and oil damped arm
lifter,

The Micro Range includes:
MR 611, MR 111, MR 211,
MR 311 turntable/base/cover.
MB 300, MB 600, MB 800S
turntables only.

Micro cartridges: M 2100/6,
M 2100/E, VF 3100/7, VF
3100/E, broadcast-
station-standard VF 3200/E
and MC 4 100/E moving coil.
Also MA 101 Mk || 4-channel
arm, and Micro electrostatic
headphones.
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LAST month, after a blast about the
poor quality and service that | have
encountered with recorders | promised
to discuss an approach that is just
beginning to have impact on this
problem.

For many years now Australia has
had an organisation that provides a
calibration and testing service to
industry and science. This organisation
is the National Association of Testing
Authorities (NATA). Hundreds of
laboratories are registered throughout
Australia each to carry out specialised
testing or calibration for their own
products or for paying customers.
(This magazine's equipment reviews
are conducted by a NATA registered
laboratory.) Britain also runs a similar
scheme. In this way the standard of
safety or accuracy of an instrument, a
boiler, a carton, a concrete sample,
etc. can be maintained.

| do not think | need stress the fact,
however, that although an instrument
might be the most accurate in the
world this in no way guarantees that it
will be the most reliable, or up to all
of the specifications given. A NATA
certificate only tells us that it has been
calibrated to certain standards. To put
it in everyday terms, your new Forden
car might well do the hundred plus
stated and return enough miles per
gallon, but the roof could be leaking,
the brakes grabbing.

Overall, with vehicles, it is not
performance defects that send the cars
back under warranty — it is the
annoyances and non-specified features.
This is exactly the case with
instruments — accuracy is but a part of
the story. In the recorders mentioned
last month the defects were not in
calibration but to do with inking,
failure of the auxitiary indicator — and
pieces failing off.

It has recently been estimated thata
process plant nowadays includes some
3-15% of the total cost as
instrumentation. Not a large
proportion, so why bother about its
quality when more cash can be saved
in the purchase of the rest? But this is

- vl p—
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Instrument evaluation laboratories — a step in the right direction

dull thinking for instrumentation is
the controlling heart of the plant. A
breakdown of a controller, the failure
of a safety warning device, or the
miscalculation of a computer may cost
thousands of dollars. For instance, a
ship not completed on time (due,
perhaps, to incorrect instrument
operation when first installed) costs
someone $1000/h; the closure of a
chemical plant might need many
man-days of labour to purge and
restart the process — perhaps as much
as $50,000 will be needed. Have you
ever thought what happens if a process
like a blast furnace, or an aluminium
smelter goes cold.

If my own (and, by the way,
numerous other people write to me on
the same theme) experience s
anything to go by, Australian industry
all over our continent must be losing
(wasting would be a better term)
thousands due to instrument failures
that could have been avoided if the
device had been tested for practical
defects as well as accuracy before
installation.

As far as | am aware, we have no
advertised service that will take an
instrument and evaluate it, so we look
to Britain's attempts to see what has
been done to alleviate defects before
installation.

Back in 1961 the Scientific
Instrument Research  Association
(SIRA) pioneered a process-control
instrument  evaluation service in
conjunction with the various
power-generating authorities in
Britain. Out of this grew the recently

introduced SIRA independent
evaluation laboratory — SIREP for
short (Sira instrument Research

Evaluation Panel). This is paralleled by
a similar group in Holland (WIB —
Working Party on Instrument
Behaviour). These two organisations
provide service for Europe and the
Americas. Australian organisations
may, of course, use the service. It is
not free, the fee ranging from $300 to
$3000 depending on the tasks set.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1974
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Members of the organisations receive
reports automatically so a large user of
instrumentation will be in possession
of many of the reports needed. It is
somewhat like subscribing to ‘Choice’
or 'Which’ with the goods being tested
being instruments instead of consumer
products. There is a difference though,
for the Evaluation Centres do not
usually compare products; they report
fairly on the defects and factors of an
individual product. (ETI, in fact,
operates a similar service on a smaller
service scale with the regular product
tests that are released each month).

The evaluation of all possible devices
would need an enormous laboratory.
So far at SIRA they have restricted
capability to common variables such as
filow, gas analysers, process
instruments and optical components —
WIB caters for others. It must be
realised that adequate and worthwhile
evaluation requires a miniature test
plant with which to create the
conditions needed.

Features tested or considered by the
centre might include the quality of
finish and manufacture; usefulness of
the documentation; temperature
coefficient of performance; tolerance
to humidity; vibration characteristics;
estimated reliability; general design
features of the unit when tested as a
subsystem in a larger system; safety in
a flammable environment — the list of
probables ends where the customer

specifies.
_That, in a nutshell, is what
instrument evaluation is about. f{t

seems industry in Europe is making
more and more use of this. Perhaps
manufacturers will one day give the
customer an evaluation certificate as
routine procedure. | suspect there are
few companies game to do this at this
time.

If the need does expand, let us hope
it spreads to us. We certainly could do
with it, but who will do it, for the
initial creation of such a service is a
costly matter. It is yet another facet of
our need for indigenous
instrumentation skills and facilities. @
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From Stereo Review Magazine:

“The Marantz 1200 proved to be the
most powerful integrated amplifier we
have ever tested. The power output at
the signal-clipping level was 122 watts
per channel into 8-ohm and a staggering
205 watts per channel into 4 ohms — all
with bothchannelsdriven
simultaneously

The real worth of the Marantz 1200 was
graphically illustrated by the distortion
curve, which was between 0.05 and 0.07
per cent from 20 to 20,000 Hz at full
power. At half power, it was about 0.03
per cent, and at one-tenth power (a very
respectable 11 watts) it was about 0.015
per cent across the full 20 to 20,000 Hz
audible frequency range

The Marantz 1200 is a happy union of a
truly “state-of-the-art”’ power amplifier
with a highly flexible control pream-
plifier in a package no larger than many
amplifiers with a fraction of its per-
formance and power. Its sound is
flawless, and we suspect few owners
will ever use more than a small fraction
of its power reserves.”’

From Electronics Australia Magazine:
“Though keenly priced, this handsome
new Marantz amplifier (Model 1030)
delivers 22 watts RMS per channel at
the onset of clipping, and 15 watts RMS
per channel at 0.5% distortion. Ex-
cellent specifications are com-
plemented by attractive styling.
Frequency response measured at ap-
proximately one watt output, was X 1.5
dB from 20Hz to 20kHz. The small
deviation from the manufacturer’s
specification was due mainly to an extra
decibel of response at 20Hz. We
measured a signal-to-noise ratio of 73dB
— a most impressive figure

In general, it could be said that our test
figures bettered orequalled the
specifications given, which is recom-
mendation in itself

Access to the interior of the unit is ob-
tained by undoing four screws. This
allows one to remove the folded metal
case revealing the “works”” which are
impressive in their finish and layout

A listening test using known source

If you think our Reviews

sound good wait till you

hear our amplifiers.

ERRehR°chaEnlw.

THE BEST PRODUCTS
GET THE BEST REVIEWS

Marantz take pride in building
the world’s best amplifiers.
And the best amplifiers
have the best reviews.
Here are some excerpts.

material and familiar loud speakers in-
dicates that this wunit justifies its
specifications, and should satisfy those
who chooseequipment on
specification, as well as those with an
eye for styling.”

From Stereo Review Magazine:

“The Marantz 1060 stereo amplifier is a
moderately priced, highly flexible in-
tegrated stereo amplifier whose per-
formance does credit to the Marantz
reputation

At the clipping point, the Marantz 1060
delivered 38 watts per channel con-
tinuous into 8 chms, 44 watts to 4 ohms,
and 23 watts to 16 ohm loads, with both
channels driven by a 1,000 Hz test
signal. Harmonic distortion was very
low between 0.017 and 0.055 per cent
from 0.1 to 20 watts, reaching 0.067 per
cent at the rated 30 watts and 0.3 per
cent at 40 watts per channel

The measured performance of the
Marantz 1060 speaks for itseif. its
distortion and noise levels were in-
significantly low and the power output
was adequate for the vast majority of
home music installations

The mid-range control has a strong ef-
fect on the warmth, or fullness, of the
sound. We found it most useful for
correcting the balance of recordings or
radio broadcasts

The compactness, flexibility, and
superb performance of the Marantz
1060 add up to a truly fine product.”

From Audio Magazine England:

“The Marantz model 1030 is one of a
range of high quality stereo amplifiers
made by the Marantz Company Inc of
California USA. It is ruggedly built and
housed in a steel case with a wood grain
finish that matches nicely with the gold
anodised front panel

This is one of the few amplifiers | have
ever tested with a performance not only
better than that specified, but also one

ERRecshR*chaEnlw,

We sound better,

well within the requirements for high
fidelity. The Marantz 1030 is a little
more expensive than most with about
the same power rating and general
facilities but | would say well worth it
The power output for example,
although specified as 15W (sine-wave)
per channel for 8 ohm loudspeakers;
was no less than 20W with both chan-
nels driven

The overall frequency response, the
response of the loudness control and
that from the magnetic pickup input are
shown in the graphs and none can be
faulted

Moreover all Marantz amplifiers should
have the same high standard of per-
formance as the model 1030 which we
can honestly recommend as a really
worthwhile amplifier and as the foun-
dation of a first class audio system.”

699 U : 8
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From Australian Hi Fi Magazine:

“The Marantz 1030 amplifier is a two
channel amplifier with input facilities
for disc tuner, two tape machines, and
microphone

One of the appealing features of the
1030 is the very pleasant "feel” of the
push buttons and rotary controls, all of
which are light in operation yet with a
positive firmness — evidence of a well
engineered product

A glance at the test results gives an in-
dication of what to expect. The wide
response is well maintained to the rated
output, particularly at the extremes of
the range.

This kind of performance is no ac-
cident, and we feel that Marantz have
taken a great deal of care where it really
matters

Listening tests were carried out with the
1030 replacing the usual amplifier in a
domestic system, and on all the
material we tried the amplifier behaves
as a true thoroughbred

This Marantz model promises to deliver
this performance with the reliability
that only quality can assure, and we
judge that the $199 asked for the (un-
cased) model to be the best value for
money that we have seen for a very
longtime.”

For complete Reviews, Brochures
and Dealer list write

AURIEMA (A’asia) PTY. LTD.
P.O. Box 604, Brookvale.
NSW 2100
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IN ONE
GREAT
VOLUME

THE TWENTY FIVE
MOST ASKED FOR
PROJECTS FROM
ELECTRONICS TODAY
INTERNATIONAL

From your local newsagent
$1.50 “recommended retail
price only or direct from the
publisher.

Modern Magazines (Holdings) Ltd.,
Ryrie House, 15 Boundary Street,
Rushcutters Bay 2011

Price $2.00
including postage and packing.

HOBIPAK UNITED TRADE SALES

P.0. Box 224, Carlton South Vic. 3053. ERGHR SRS (PReORw ok

RESISTOR $SOLID STATE A/c.D/C.S__BAND

1/8 W carbon fiim 10% > « . ... . ac ea. AM/FM/AIR/PBWE. | PORTABLE

.Special — 100 for $3.40 AM 530-1640 Khz.FM .qu 108 M Mhz

.Special — 25 for 92c Air/PB/WB. 108-175 Mhz wugm apmox

10 ohms 1% Y:W Wire Wound . .. 40c¢ ea. 1.2 Kilos. Excellent reception on Aircraft

1 ohm 1% ¥2W Wire Wound ... 45c¢ ea. Band and P/B and AM. These sets are

1/8 W carbon filmE12 5% ...... 5c ea. available only from us. Fully Guaranteed,
¥z W carbon film E24 5% ....... 5c ea. $50.00 ea. P/P $2.50.

1 Wcarbon imE125%........ 6c ea. POWER SUPPLIES. EX COMPUTER.

MR30 metal film E24 2% ...... 1lc ea. FULLY TRANSISTOR REGULATED.

These units are as new and are in perfect
wovklng order. Originai cost was in excess of

$300 each. Two Modeis avallable.
SOLID STATE DEVICES 240V.AC.Primary, 12V. DC. Secondary at 5
MEL 12 Light Detectors ........ $2 ea. Amps, and _240V. Primary 30V.DC.
1544 Diodes (40 VPIV) .. ..... 18¢ 93- Secondary at 5 Amps. $35.00 each. Freight
IZ(':\lldzlgir?calgnlro(‘t::rc‘)'re\p'lét'e'\;n'th.f’ & .b$5 e a. Forward. Welght approx. 12 kitos.
oar COMPUTER TAPE. %" diameter on 12"
& Instruction manual ..... $6.65 ea. reels In plastic boxes. Good condition sa‘.oo
ea. P/P.50 cents.
s A e e
A ransistors plu odes an sistors
AP ALY e seonsoose $12 ea. each board. All components have fong eads
ecade Resistance Box $1.25 ea. P/P 40 cents. Special offer. 6
(ETI-108) ............ «ea.815 ea. Boards for $6.00 plus P/P $1.
gr:egltru“rtl: :ELAVS Sl'l.\‘/:'ERs‘ Wie’!
. 4 sets changeover contacts. Size -
Li sleDE POTENT'OMETERS x 1" x ¥'* complete with socket. 20V colls.
Lmea: K, 10K, SOK ........ « 70c ea. 75 cents ea. P/P 20 cents.
ogarithmic 5K, IOK ... 70cea. S ABOVE but wlm Ialchlng coil assembly.
‘l 00 oa. P/P 20 c
CAPACITORS SILICON DIODES 1oo P.1.V. 145 Amps.
=
olyester Film 0. ¥ 5 5 ono,
» 0.22)4F 22cea Transistor. $1.50 ea. P/P 15 gents. '
POSTING & PACKING 20c per order TRANSISTORS — OC470, OC203, OC45,
an130s, BC108, 35cents ea. AC126,

PIANO KEY SWITCHES Slx keys,
sections with 6 changeovers. $1.00 ea. P/P
| 30 cents.

CRYSTAL FILTERS. 10.7 Mhz. 10 Khz.
Bandwidth. $5.00 ea. P/P 30 cents.

HAM RADIO PARTS AVAILABLE
Wanted to buy ~
Test Equipment. Transmitters ¢ Receivers

283 Victoria Road, Marrickville, N.S.W.
Telephone: 560-9019

./4/90//0 A - SZL Cenl‘r

OPEN THURSDAY NIGHT AND ALL DAY SATURDAY

Come and visit us in our modern showrooms for your best price on your choice of Hi-Fi equipment.

SPECIALLY PRICED SYSTEMS

1. LS 82 tLoudspeakers, Kenwood 2022 turntable, Kenwood 4002

Amplifier — $384.00.

2. Kenwood 4090 Speakers Sony 230 Turntable, Monarch 6522 Tuner

amp — $517.00.

3. Ultra Linear 100 Loudspeaker, Monarch SA800 Amplifier, Kenwood

2002 Turntable — $468.00.

4, Sony 1055 Amplifier, Kenwood 3021 Turntable, Ultralinear 150

Loudspesakers — $539.00

On display are famous names such as:— (agents
for) — Akai, KLH, JVC, Sony, Kenwood, Linear
Sound, Peak Monarch, Sansui, Bose, Advent
Harmon Kardon.




READER INFORMATION SERVICE

AND ADVERTISERS’ INDEX
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coupon and post to:—
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The compliment we like best
about the new Monarch Series 8:

ol ®
s no surprise!”
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When people already think of one name as the best value for
money, they natueally expect every new model to maintain the
same high standards — or improve on them. So, Monarch’s
brillient new Series 8 amplifiers will come as no great surprise.

No surprise — eveal though we've created a
superb new amplifie-, top-of-the-range Monarch
8000 to bring you continuous RMS power of 55
watts per channel a- 8 ohms, with distortion of
less than 0.1%; even though we've included tape
dubbing and turnover controls; even though we've
produced a frequency response of ~0 Hz to 60,000
Hz; even though we’re presenting three other new
Monarch amplifiers — the 80, 88 and 800, which
feature dramatic improvements in power and ef-
ficiency. It's no great surprise — because you
expect Monarch to be the best... And it is, so all

Monarch amplifiers remain *kings' on a power-to-
performance-to-cost rating.

Try any of them. The prices are as undistorted
as the sounds. A’l with the same beauty of design
you expect of top performers. And all have the
Monarch two-year guarantee on parts and labour.
You know you're getting Monarch quality. With-
out paying more.

Monarch 8000 —
Monarch 800 —
Monarch 88 —
Monarch 80 o

110 watts RMS
80 watts RMS
48 watts RMS
24 watts RMS

% MONARCH

AUSTRALIAN DISTRIBUTORS

‘l\ ,‘|\‘
|
|
’|
| K P

W. C. WEDDERSPOON PTY LTD

193 Clarence Street Sydney 29 6681
AYAILABLE FROM REPUTABLE DEALERS EVERYWHERE
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40,000 TECHNICIANS

CANT BE WRONG!

® More than 40,000 ambitious men have benefited
from A.R.T.C. training.

® Join this large number of successful men!
® Attain job security and financial reward.
® These can only be yours from:

AUSTRALIA'S

ESTABLISHED

ELECTRONICS COLLEGE

THE AUSTRALIAN RADIO & TELEVISION COLLEGE PTY. LTD.

® ESTABLISHED OVER 40 YEARS

® OVER 15 FULL TIME STAFF TO ASSIST YOU

® FULL NIGHT-CLASS PRACTICAL LESSONS
OR

® EXTENSIVE CORRESPONDENCE TRAINING WITH
SPECIAL PRACTICAL HOME-TRAINING KITS

Mail Coupon NOW ® You are invited to mail the coupon below which can be your first step
towards securing a job or business of your own with good prospects, security and big
money, A.R.T.C. wlill mail to you by return, at no obligation to you the big free booklet:
“‘Careers In Radlio and Television'', This booklet will show you definite steps you
can take for a better job, how you can succeed in life, Post the coupon, phone or call NOW.
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AUSTRALIAN RADIO & TELEVISION
COLLEGE PTY, LTD,

206 Broadway, Sydney, N.S.W,
Dear Sir,

Please send me, without obligation, your free book-
let, “Cargers in &dlo, md‘Elect;oynlcs". o

AUSTRALIAN RADIO
AND TELEVISION
COLLEGE

PTY. LTD. NAME. . . . .

E.S.&A. BANK BUILDING,

Cnr. Broadway and City Road, Sydney.
(Opp. Grsce Bros). Phone 211-4244 (3 lines)
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