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Meet the handsome brother
of the A-450.

Everybody who knows
anything about cassette decks
today knows about our
remarkable TEAC A-450.

What makes it truly
remarkable is its wow and
flutter rating: 0.07%. Just like
the most expensive reel-to-reel
tape decks. This 0.07% figure
comes from the fact that the
A-450 employs an entirely new
Tape Transport System which
includes our own hysteresis
synchronous outer-rotor
motor; an extremely large,

TEAC.

The sound of perfection

A-450 and A-360 Fly-wheel conventional type |

fe- AP R i —

heavy fly-wheel; a flat drive-
belt; and a new slipping
mechanism to provide
optimum reel hub tension.
All finely engineered to a

AUSTRALIAN DISTRIBUTORS: Australian Musical Industries P/L.. 155
Gladstone St.. Sth. Mclbourne. Vic.. 3205. Phone: 69 5888 — 619 Pacific
H'way.. St. Leonards, N.S.W. 2065. Phone: 4396966 — Arena Distributors,
273 Hay St.. East Perth. Phone: 25 9993 — Sth. Aust, Truscott Electronics
Pty, Ltd.. Hindmarsh Square. Adelaide. Phone: 23 3024. OCEANIC DIS-
TRIBUTORS: New Zealand: Direct Imports (N.Z.) Ltd.. 590W South-
hampton Street. Hastings. Phone: 89 184 — Fiji: D. Jeevan & Sons. 87

Cumming Street. (G.F
Paul Mow & Co.. Box 449, Lac. Phone: 2953

Box 148). Suva. Phone: 22710 — New Guinea:

tolerance of 1 micron or less.

Not to mention its built-in
Dolby* Noise Reduction
System, 3-stage Bias and
Equalization controls, and
High Density Ferrite Heads.
Among its host of features.

Everyone knows something
about our A-450. Including
you.

So now witness its ambitious
brother. The TEAC A-360. It’s
got the same 0.07% wow and
flutter rating, Dolby system,
Heads, and most of the other
features as the A-450. At a
lower price.

Check out the A-360 at your

local stereo shop.

* ‘DOLBY" is s trademark of
Dolby Laboratories, Inc.
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Rack using Philips 30AWG —
0.25 mm 300 Volt Teflon*
Hook up Wire.

Unit by courtesy of Summit
Electronic Systems.

*Du Pont Registered Trademark
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ENERGY—
a phony crisis

ENERGY is both the key and limiting resource in an industrial
society. Its ready availability is a prerequisite for many of our social
and environmental goals,

But despite new-found fossil reserves, we cannot use these at a
growth-compounded rate for an indefinite period of time. We must seek
and develop alternative sources of supply.

Contrary to the near-hysterical reports in the daily press, there is no
long-term shortage of energy, for as Britain's Economist magazine
pointed out recently, there are many thousand possible ways of
releasing energy from storage in matter.

Such methods range from our presently inefficient 20 000 BTUs
released by burning a pound of petrol — 250 million BTUs obtained
from the fission of the U-235 isotope in a pound of natural uranium —
to the staggering 260 thousand million BTUs expected from the fusion
to helium of a pound of hydrogen,

Solar energy, despite its low unit density and terrestrial variability,
can provide the Earth with 178 billion megawatts of electrical energy.
Compare this with the current US generating capacity of about half a
million megawatts.

Current projections assume a 13 year doubling time for world energy
consumption. If this is accurate, the energy that will be consumed in
the year 2034 will provide a projected world population of 18 billion
people with a per capita energy consumption equal to that currently
used in the USA.

Despite this apparently enormous increase in demand, the actual
energy required is precisely 0.2 per cent of that available from solar
energy alone!

There is no long-term energy crisis — and there will not be one for
hundreds of years to come unless the nature of mankind changes in an
unimaginable way.

In the short term there will be shortages of petroleum products — but
nothing like the extent that so many forecast. For the mechanism of
supply and demand is a complex and sophisticated matter, and it is very
likely that the present price increases will create a glut rather than a
shortage of petroleum products — which in turn will cause the price to
fall once again.

In this issue, ETI special correspondent Dr. Peter Sydenham looks at
the overall energy situation — and sees little cause for alarm.

Since we started ET| three years ago, all costs have risen 35 to 40 per cent. -
Despite this, we have maintained our cover price at its original 50 cents — but
now inflation has finally forced us to go up in price — to 60 cents — a 20%
increase.
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ULTRALINEAR: IS HERE

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: RED, BLUE, BLACK, BROWN,

TIMBER WALNUT FINISH

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

PRICE $139 EACH

MODEL 150

DRIVERS 12" Air Suspension Woofer,

2'%"" 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 FINISH
SIZE: 24 3/8' Hx 14%" Wx 12" D

PRICE $119 EACH

AVAILABLE FROM

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

NEWCASTLE: Hi-Fi; Taree Photographics; CANBERRA: Pacific Stereo. MELBOURNE: Radio Parts; S A,
L Sound Spectrum; TAS: Belcanto Audio; W.A. Arener Distributors; BRISBANE: Te! Air.

J
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LTRALINEAR IS HER

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

MODEL 100

DRIVERS 12" Twin Cone Woofer

22" 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
SIZE24 38" Hx 14%"Wx 12" D

PRICE 594 EACH

LINEAR SOUND 82

" 1 year parts and labour warranty
“ As reviewed in Aust. Hi-Fi Speaker Guide Vol I
DRIVERS 8" Acoustic Suspension Woofer

1%2"" 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
SIZE 21%" Hx 13" W x 9%" D

PRICE $69 EACH

SOLE AUSTRALIAN AGENTS

LINEAR SOUND PTY. LTD.

L 639 PACIFIC HIGHWAY CHATSWOOD Phone: 412-4352.
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Some people want the big sound. This is it. Sony's gleaming th'an 0.2% at rated output. All desirable controls and inputs.
TA-1 1.23 a'r)n|p delivers a ghacking 35W RMS per channel — Direct coupling circuit.

enough to comfortably drive two of the finest speakers on the The Sony PS-5520 turntable features aluminium diecast
market today — Sony’s massive top-of-the-line SS-7600 Ultra  platter and belt drive for faithful and flawless reproduction.
Linear Systems that put the Sydney Opera House in your living Diamond stylus and induced magnet type stereo cartridge.
room. Add Sony's beautiful belt-drive SS-5520 tumtable and  The Sony SS-7600 Ultra Linear Magnetic Circuit speaker
you've got a complete system that friends would pay moneyto  system features 3-way, 3-speaker combination with 12"
hear. woofer, 5" mid range and 1" horn type tweeter. Power handling
Specifics: The Sony TA-1150 has two tape recorder inputs, g:apacity 100W. Front panels are detachable to reveal
fraquency response 12 Hz-20 kHz, harmonic distortion less  individual brilliance controls.

istricuted by JACOBY &3 i e i
a2, LAUNCESTON: 28 331,
® KEMPTHORNE Suins et iet

JK5987
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SONY

AMPLIFIES

VALUE!

|

it

TA-88

Neatest way yvet devised of keep-
ing two books apart and two
hearts together. 11W RMS per
channel at 8 ohms and un as-
tounding performer for its com-
pact size

“ e N

TA-1055

Wider power band-
width, low distortion,
high stability, excel-
lent  wansient  re
sponse. 23W RMS

per channel at 8
ohms. All push but- 2995 29 ’) O 2900
tonand slide controls | I I
Inter recorder dub- . .
bingbetween two tape . 1 1 * 00 i
recorders possible ! i
NY

ok 30W RMS
Abundant power( RMS per
channe! at 8 ohms), low distor- 0000 00O e
tion — (less than 0.2% at rated TR
output). Direet coupling eircuit 4 4
and two tape recorder inputs ’. -~ 0 Tt | - @

Vv S -

’lrl" llll » 65W
power (
"&S per  chunnel)
combined with low
distortion (less than
0 l%al rated output).

pertb de  luxe
gmampllﬂer using 8
te base

and mble tone con-
trols

lh-'-l
-
-
-
-
-
-
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You want the best amplifier
for the money, right? Sony’s
Big Four dmphﬁcrs fit
{_)erfectl) into all price ranges
or power centres of
exceptional quality and
reliability. So you get the
ideal, strongly-beating heart
of your music system with
the added benefit of
Australia’s best warranty to
back it. Sony have the best
service set-up in the country
and a full 12 months
guarantee on parts. Chances
are, however, vou won't
need it. Because it’s Sony.
Ask anyone.

SONY

SVDNEV 262651, MELBOURNE: 3296806,
JACOBY E3 sorinoe. sszsian, snssan s
KEMHHORNE onis; CANIENM 479010, NEWCASYIA.!

SERVICES §14991, FAIRY MEADDW: 84 8022

JTCRET

SN 632



SEI.SOUND Hlﬂ PTY. LD,

TURNTABLES
Dual 1214

Dual 1216

Dual 1218

Elac 660

Elac 50H

Elac 770 POA
JVC SRP 473
JVC SRP 87
Kenwood 2022A
Kenwood 3021A
Sonab 555
Sonab 858
Thorens 165
Thorens 160
Thorens 125
Yamaha CS500
Yamaha YP700

Silcon with
Sansui ARM
Sansui 1050
Sansui 2050
Sansui 4050
Garrard 40B
Garrard 72D

CASSETTE DECKS
JVC 1661
JVC 1667
JVC 1668
JVC 1655

Kenwood KX 700
National 263
Yamaha TB 700
Sansui SC 700
Tanberg TCD 300
Full range Tanberg &

Sansui Reel to Reel decks

JVC 1260 cart
JVC 1202 4Ch. cart

SPEAKERS
Small Advert
Large Advert
Fisher P5513

JVC 5396
JVC 5397
JVC 6321
JVC SK12
JVC SK156

Kenwood 2090
Kenwood 3090
Kenwood 4090
Kenwood 777

Kenwood 7090

Sansui AS100
Sansui AS200
Sansui SP1200
Sansui SP2700
Sansui SF2
Sansui SP35
Sansui SP50
Sansui SP70
Sansui SP150

Sonics 203 — $118
Sonics 2560 — $165
Sonics 304 — $225
Sonics 227 — $260
Sonics 331 — $320
Sonics 337 — $360
Sonics 447 — $425
Yamaha

full range of

Altec Lansing & Wharfedale

Sonab VI

Sonab OA4
Sonab OAS
Sonab OAG6

AUSTRALIA’S FIRST MAIL ORDER HI-FI SHOP

AMPLIFIERS
JVC VN300
JvC VN700
JVC VN900

Leak Delta 30
Leak Delta 70
Kenwood 200A
Kenwood 2002A
Kenwood 4002A

Sansui 101
Sansui 505
Sansui 555
Sansui 6500

Sansui 7500
Sansui 9500
Sonab P4000

Yamaha CA500
Yamaha CA700
Yamaha CA800
Yamaha CA1000

Monarch 80
Monarch 88
Monarch 800
Monarch 8000

CARTRIDGE
Shure M44

Shure M55E
Shure M75-6CS
Shure M91 ED
Shure V15 MR 111

JVC 10 x Syni
JVC 10 x cart
JVC 20 x cart

Full range of
Ortofon & ADC

SPECIALS OF THE
MONTH

Pioneer PL15 — $125
Pioneer SA6200 — $165
Pioneer CSE450 — $165
Pioneer SAS00A — $110
Pioneer CS30 — $84

TUNER AMPLIFIERS
JVC 5521

Yamaha CR500
Yamaha CR700
Sansui 210

Sansui 310

Sansui 350A

Sansui 1000X
Sansui 2000X
Sansui 7000

Sansui Six

Sansui Seven
Sansui Eight Deluxe
Kenwood 2300
Kenwood 3200
Kenwood 6170
Kenwood Jumbo
4ch AMPS

JVC 4VN550

JVC 4VN880

JVC 4VN990

JVC T/amp MM 1000
JVC SEA U7E

JVC Demondulator
Sansui QR 1500
Sansui QRX3000
Sansui QR X4500
Sansui QRX6500
Sansui QS100
Sansui QS500
Sansui QA7000

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%

o
I

- SELSOUND HEH PTY. LTD.

| 619-621 PRINCESS H'WAY, BLAKEHURST
| Phone: 546-7462 A/H 522-6747

I PERSONAL CALLERS WELCOMED ALL
WEEK 9 to 6 ALSO OPEN THURSDAY
| NIGHT AND ALL DAY SATURDAY,
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DESIGN FEATURES:
The Linear Design 2500, is a brand new all silicon solid
state amplifier which uses high quality components and
provides a host of facilities.
Our engineers, whose concept of the ideal amplifier is ‘a
straight line with gain”’, designed special NPN/PNP circuitry

for the pre/amp sections to meet the parameters they

wanted for
designed

reliability.
The use of a massive alloy extruded rear section with
integral heatsinking, provides more than adequate
dissipation of heat.

Great care in manufacture is the ‘“‘order of the day”, and

low noise and accurate equalization, and
ITL/OTL-QC output stages for stability and

=4 every amplifier is subject to stringent testing, and must

meet the published specifications.

We, at Linear Design, believe our engineers have produced
the best “"value-for-money’’ amplifier available.

Did we?

Compare our amplifier to any other under $200. We think
you'll take ours home.

BRINGS
ON
THE
NEW

AAFR Sl SRR BNs 2

SPECIFICATIONS

OUTPUT POWER:— 25 Watts RMS per channel, both
channels driven into 8 ohms.

TOTAL HARMONIC DISTORTION:— Less than
0.2% from 20 Hz to 20 kHz up to 25 watts RMS.
FREQUENCY RESPONSE:— 10 Hz to 200 kHz +0,
—3dB.

POWER BANDWIDTH:— 20 Hz to 50 kHz (+1 dB).
DAMPING FACTOR:— Greater than 60, 20 Hz to 20
kHz.

INPUT SENSITIVITIES:— (Ilnput IMP. 47KOhm);
PHONO 2.5mV at 1 kHz; AUX 250mV; TUNER
250mV; TAPE 1 250mV; TAPE 2 250mV.

TAPE OUTPUT:— TAPE 1
connection); TAPE2 250mV.
SIG. TO NOISE:— PHONO Better than 70 dB, ‘A’
weighted (Ref. to 5mV); AUX Better than 75 dB, ‘A’
weighted (Ref. to 250mV); TUNER Better than 75
dB, ‘A’ weighted (Ref. to 260mV); TAPE Better than
75 dB, ‘A’ weighted (Ref. to 260mV).

FILTERS:— HIGH 3 dB at 6 kHz, 12 dB/octave;
LOW 3dB at 100Hz, 6 dB/octave; LOUDNESS +9 dB
at 60Hz, +3dB at 10kHz.

TONE CONTROLS:— BASS CONTROL *15 dB at
50Hz; TREBLE CONTROL +15dB at 10kHz.

22mV (For DIN

The Linear Design 2500 amplifier is covered by a 2 year warranty.




LIGHT YEA

Threadbare though the word “revolution”
has become, the ESS amt 1 loudspeaker
narks a revolution in high fidelity
reproduction through its incorporation of the
Hetl 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
authenttcally new approach to sound
generation in fifty years

Ry utilizing the Heil Air Motion Transformer
the ESS amt 1 breaks completely with sound
generating principles that stretch back.
unchanged. to the earhest 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
reguired air movement —and this holds true
for cones, electrostatic panels. piezoelectric
crystals, traveling wave transducers and
even jonized air devices that have an
iomzed cloud moving “forward and
backward” just hke a paper cone.

The Heil Air Motion Transformer, used as the
mmid and high frequency reproducer in 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 Transtormer has no "prston”
surface, no voice coil. no elastic suspension
devices. no significant mass no "forward-
bac kward” motion, no resonances and 1S So
light and simple that it carnies a lifetime
warranty

Instead of trying to displace air molecules
with the forward-backward motion of a tlat
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 trmes
greater than an equivalent “pushing” piston
surface. And whereas the energy applied to
a piston driver i1s used to push a cone that
pushes the air, the Heil Air Motion
Transformer squeezes air directly. As a

The Heil Air Motion Transformer—
The loudspeaker of the future.

resuit of this greater more direct and near
massless transtfer of energy the Heil Air
Motion Transformer approaches
instantaneous acceleration for ftawless
transtents, 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 1s obviously a technique
of low effectiveness
because the great mass

of your arm and hand

1 relative to the small

mass of the cherry pit prevents rapid
movement and results in a ooor transfer ot
kinetic energy from your arm to the cherry
pit Result the pit can never move faster
than your hand pushes it Moreover, when
trying to accelerate your hand rapidly and
stop 1t suddenly. the great inertial force
created by the mass of your arm results i
sluggrsh starts and overharging stops All
the dynamic drama of music 1s removed.

And yet for all its shortcomings this is the
way sound has been reprocuced since the
acoustic phonograph Now imagine ptacing
tne cherry pit between your tingers 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 1s
squeezed into the air instead of pushed
toward it A hght small surface only 5 mil
thick and made of a recently perfected
plastic having enormously high internal
molecular damping 1s formed into multiple
interfacing cavities The volume of these
cavities alters in response to electro-
magnetic forces generated by a uniformly
distributed conduction cortex and projects
sound outward with an almost perfect
transter of kinetic energy. The entire moving
system is only two inches by five inches
and its mass s effectively equivalent toonly
three-quarters of a linear inch of air across
its surface — by contrast a conventional
cone mechanism is effectively equivaient 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
supenor definition, clanty 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 Transtormer 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 capabiiities
that precisely complement the open
articulation of the Heil Air Motion
Transformer. The ESS amt 1 triumphs over
ttme 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 airv as light.
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The AMT-1is available from the follow-
ing leading capital city retailers.
Distribution will be expanded as and
when stock permits.

N.S.W.
AUTEL SYSTEMS PTY. LTD., 639 Pacilfic
Highway, Chatswood, Sydney, 2067
Phone: 4124377

ONVOY TECHNOCENTRE, Cnr. Plunkett &
Maclean Sts., Woolloomooloo, Sydney, 2011
Phone: 357 2444
INSTROL HI-FI CENTRE. 91a York Street
yydney, 2000. Phone: 294258
KENT HI-FIPTY. LTD., 432 Kent Street
Sydney, 2000. Phone: 292743, 296973
viIC.
DOUGLAS TRADING, 185-191 Bourke Street
Melbourne, 3000. Phone: 639321
INSTROL HI-Ft (VIC.) PTY. LTD., 375 Lonsdale
Street, Melbourne, 3000 Phone: 67 5831
SOUTHERN SOUNDPTY LTD., 963 Nepean
Highway, Moorabbin, Melbourne, 3189
Phone: 97 7245
and also at
337 La Trobe Street, Melbourne, 3000
Phone: 67 7869
QLD.

STEREO SUPPLIES, 95 Turbot Street
Brisbane. 4000. Phone: 213623
SA.

NO DEALER YET APPOINTED

WA.

ALBERT'S HI-FI CENTRE PTY. LTD.. 282 Hay
Street, Perth, 6000 Phone: 219902, 213004
PERTH HI-FI CENTRE, 396 Murray Street
Perth, 6000. Phone: 2244(9

LESLIE LEONARD HI-FI, Shop U8, Upper
Level, City Arcade, Hay Street. Perth, 6000
Phone: 223243

TAS.

NO DEALER YET APPOINTED

amt 1

Recommended retail price $628.00 per pair
See any of the dealers listed for ademonstration
f the AMT-1 or for turther information contact
ESSinc., ET2, c/o 220 West St., Crows
Nest, N.S.W. 2065. Ph. 43 3228

Heil Air Motion Transformer is the registered
trademark for ESS loudspeaker systems incor
porating design principles invented by Dr. Oskar
Heil and licensed exclusively to ESS Inc



SELLS SOUND FOR LESS!
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AKAI CXC 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 New Lower Price

Reduction and Akai Automatic Distortion Reduction systems, the sound of

this brand new cassette machine belies the notion that natural clear sound NOW ONLY

reproduction can only be achieved with an open reel unit. Check the features
and then listen. Amazing Hi-Fi response: 30-18,000Mz at 58dB S/N (with
Dolby). You'lt 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




Capitol 2.

the tape that doesn’t tax your head

Introducing the perfected iron-oxide tape ... Comes in singles and stakpaks . ..

Capitol 2. tape lengths C 60, C 90, C 120.

The one that reduces fricticn between your High output low noise cassette tapes

tape and the tape head. with exclusive Cushion-Aire® backcoating.
The world’s finest iron oxide tape (20-20,000 Hz) — Great results on all cassette recorders.

a lot more stable and a lot less expensive than most.

Capitol 2.. .. the iron-oxide tape.

Distributed by EMI (Australia) Ltd.,
International Leaders in Electronics,
Records and Entertainment.
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“WRITE WHILE READ"”
RANDOM-ACCESS MEMORY

A high-speed bipolar random-access
memory that accepts data at the same
time its contents are being read has
been developed by the Signetics
Memory Products Department.

The new ""write while read’’ RAM is
designed for use in scratch-pad mem-
ories, control stores, buffer memories,
and as the memory element in high-
speed accumulator registers.

Known as the model 82521, the
RAM is a 64-bit TTL (transistor-
transistor logic) device that has been
organized into 32 words of two bits
each,

Manufactured in a 24-pin dual-in-
line ceramic package, the device
features a 25-nanosecond read access
time, buffered address lines, latches
and decoding circuits on the chip,
bit-masking control lines, a ""chip
enable’’ control line, protected inputs,
and open-collector outputs that are
capable of delivering 48 miiliamperes
each. Signetics and Signetics Inter-
national will market the memory
worldwide.

RADIOACTIVE/ELECTROMAGNETIC

LINK

The European Nuclear Research
Organisation (CERN) at Geneva have
discovered a possible link between
radioactivity electricity and
magnetism.

16

Previously, physicists Weinberg and
Salam had proposed that nuclear
interactions caused by the so-called
"weak force’’ responsible for radio-
activity could be considered as
electromagnetic interactions,

But, until recently the results of all
relevent experiments were negative.

Now however, it seems as if Weinberg
and Salam could be correct, for high
energy neutrinos from CERN’s 28
GeV accelerator, shot through a bubble
chamber, have collided with neutrons
without changing into electrons or
mesons,

This result, insignificant though it
may seem to the non-nuclear physicist
is of profound importance, for it
points to some link between the
‘weak force’ and electromagnetism
which may perhaps be seen as
different aspects of a similar
phenomenon,

NEWTECHNOLOGY FOR
LIGHTNING-STRUCK CABLES

A long-standing problem — affecting
telecommunications authorities every-
where — is the effect of lightning
strikes on underground telephone
cables,

Research carried out by Australian
Post Office technical staff working on
the problem has shown that the
standard types of plastic jacketted
telephone cable are unsuitable in areas
where lightning strike conditions are
prevalent,

In such areas the lightning causes a
high potential between the surround-
ing earth and the lead sheathing of the
cable,

In many cases, these strikes cause the
formation bf micro holes in the lead
sheating and plastic covering of the
cable.

These tiny holes, in turn, cause a loss
of dry-air pressurisation in the cable
below acceptable levels, a factor —
indicated on the specialised dry-air
flow alarm systems — which in itself
is the first indication that something
is wrong.

To meet A.P.O. requirements, Austral
Standard Cables has introduced a new
standard cable type which, it is hoped,
will combat the effect of lightning
strike.

This is a paper insulated unit-twin
plastic jacketted cable with a plain
galvanized steel wire armour applied

entries.
of whom are listed below.
issue is published,

soon as possible.

Barbara Jones John English

ETI/HONEYWELL COMPUTER CONTEST
This contest — details of which were published in ET1 late last

year — has proven to be extra-ordinarily successful, not only for
the quantity of entrants but also for the very high standard of
Our judges have now selected a number of finalists — names

We hope to have picked four winners about the time that this

Winners will be notified by telegram and full details published as

G. J. Harris K. F. Trudgett Mervyn Beamish
Warren Julian lan Hopkins Peter Salmon
Mrs. T. Hillman Peter Wild G. Farne Sang
W. Hartley David Chapman Edward Sike
C.J. Wilson Geoffrey Major Warwick West

J. Wilson John Read C. MacKinnon
W. A, Whitbourn G. A. Bundell Mark Witcomb
K. A, Galbraith Victor Tarhanoff M. Blakey
F.Ryan P. N. Gore E. Raymond
John Read D. L. McNeil Robert Mclntosh
W. M. Rahmann R. Gayler Marshall Hodgekiss
F. Ryan A. Breadmore F. M. Clark
Wilbur Wright Jeff Salmon S. Skevington

D. R. Woodrow Gregory McRae Irving Tang

M. B. Gallagher Robert Herkes
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over the plastic jacket without normal
jute or bitumen servings.

The armouring acts as a conductor to
reduce the electrical earth potential
resulting from the lightning strike and
prevent electrical breakdown of the
cable.

Results with these new A.S.C.
armoured cables will be closely
watched in the lightning storm season.

One point which has not been finally
determined is whether the lightning
works ‘inside out or outside in’,

Does the charge build up a massive
current in the conductor wires, causing
the micro holes as a result of electrical
pressure? Or is it a case of a charge
penetrating the casing from outside?

The answers to these and other prob-
lems will be studied in all areas of
Australia where lightning strikes
frequently occur.

SATELLITE COMMUNICATIONS
FOR AUSTRALIA

A symposium on ‘‘Satellite Com-
munications for Australia’’ will be
held in Melbourne on May 27th-29th,
1974. Sponsored by the Radio Research
Board, the symposium is being organ-
ized by the Australian Post Office
Research Laboratories.

Its objective is to bring together all
those with a technical interest in the
subject, at a time when Australia is
investigating the use of a satellite
communication system in the national
telecommunication network.

There will be four sequential sessions,
covering satellite communication
systems, antennas, hardware, and pro-
pagation and digital techniques. Both
review and research papers, from
Universities, Institutes of Technology,
Industry, and Government Depart-
ments will be included. Printed copies
of all papers will bedistributed to
those attending.

F urther details of the symposium,
and registration forms, can be obtained
from:—

Senior Assistant Director-General,

A.P.O. Research Laboratories,

59 Little Collins Street,

MELBOURNE, 3000.

There is no charge for attending the
symposium, but registration forms
should be returned by April 30th,
1974,

WORLD VCR LICENCE

BASF has obtained a licence from
Philips to manufacture and market
video cassettes for the Philips VCR
system.

The cassettes are available in VC 30,
VC 45 and VC 60 (30, 45 and 60
minute) versions.

The 3M company has similar VCR
rights from Philips. Both 3M and
BASF are expected to market their
cassettes internationally.

l
|

JAPAN'S SUNSHINE PROG RAMME

Goals for Japan’s “’sunshine program”’,
a national project to bring new energy
sources into practical, large-scale use
(C&EN, October 8, 1973, page 4), have |
been made more specific. |

Among targets for 1985 recom-
mended by the Industrial Technology
Council {an advisory group to the
Ministry of International Trade and
Industry) are 100 000-kW. generating f
stations powered by solar energy and
geothermal heat, production of one
million cubic metres a day of synthetic
natural gas, and new methods of pro-
ducing hydrogen.

TV INTRUDER DETECTOR

No matter how conscientious a
security guard may be, it is
virtually impossible for him to
monitor closed-circuit TV screens
for protracted periods.

A system, developed by Information
Processing Systems of Belmont, Cali-
fornia, takes the responsibility from
the guard by triggering an alarm signal
if there is any change in the displayed
video image.

The system samples the video image,
integrating energy levels in the video
signal and detecting changes in the
energy content,

TEXAS INSTRUMENTS ATTACK
H-P CALCULATOR MARKET

Texas Instruments has just
introduced a very advanced hand-held
calculator intended to compete
directly with the Hewlett-Packard
HP-35.

Priced at US$169.95, and to be sold
intially only by direct mail the calcu-
lator drastically undercuts H-P’s current
US price of US$295.

Bill Terry, vice-president of H-P’s
told an industry reporter that the
new TiI SR50 appeared to be
directly competitive.

MALAOY MAKER

Stockhausen-haters may find some
basis for dislike of contemporary
music in a report from two West
German psychiatrists, Marie-Luise
Fuhrmeister and Eckart Wiesenhutter.

In their report, published by the
German Research Service, the shrinks
studied 208 musicians in three
symphony orchestras.

Those who frequently or pre-
dominantly played modern classical
music were more prone to nerves,
irritation and aggressiveness, and
suffered more from insomnia, ear-
aches — and believe it or not —
impotence.

ADVENT TO MARKET
VIDEQ-BEAM TV

The Advent Corporation is currently
making definate plans to market its
video beam TV projection system.

Intended primarily for very large
domestic rooms, business and
institutional use, the system projects
signals from normal TV, video, or
CATV sources onto a screen 122 cm
high x 183 cm wide.

The unit will be priced at US$2495
and production is expected to
commence in April.

Advent are well known in the audio
field for their range of loudspeakers
and cassette recorders
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PETER CLARKE SAYS
“we have moved to

32 York St.,,
Sydney
just around the
corner near King St.
Call in now and see
the finest Hi Fi
Stereo and 4-Channel
Showroom in
Sydney.”

agnelic Sound

INDUSTRIES
City

29 3371

Parramatta

6350830
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I bought a Marantz 4 channel
amplifier because I refuse to be
stuck with an electronic antique.

Not one to tolerate obso-
lescence (planned or un-
planned), I considered the
stereo vs. 4-channel ques-
tion carefully, then purchased a
Marantz amplifier for three compelling reasons.
One, Marantz has Dual Power. This means you get
full power of four discrete amplifiers working all the
time. When you're listening to regular 2-channel
tapes and records you can combine the power of all
four channels into the front speakers. This means
even if you're not ready to commit yourself to a com-
plete 4-channel system, you can buy Marantz now
and when you get the other two speakers just flip a
switch. You have 4-channel. Meanwhile, you're not
compromising 2-channel because you're getting
more than twice the power for super stereo.

Reason number two, Marantz amplifiers feature the
exclusive plug-in plug-out pocket for 4-channel
matrix decoders. You can update any Marantz unit
when and if you wish by purchasing an inexpensive
Decoder module. An example of the use of this
pocket would be the new full-logic SQ decoders soon
to be available, or any other future developments in
4-channel systems. With a Marantz you need only
plug in our module. On the other hand, if you buy a
unit today, with everything built-in, you will not be
able to take advantage of any new technology
without going to great expense, and paying for items
such as the cos-
metics of an ac-
cessory chassis,
and power sup-
ply circuits, etc.
In fact you will
be stuck with an
electronic an-
tique.

For brochure and dealer list write to:

AURIEMA (A’ASIA) PTY.LTD., P.O. BOX 604, BROOKVALE. 2100

Reason number three, Marantz amplifiers have
Vari-Matrix, a built in circuit that will synthesize 4-
channel sound from any stereo source (including
your stereo records and tapes) and will also decode
any matrix encoded 4-channel records. Since the
Vari-Matrix is a synthesizer, and will provide 4-
channel sound from any program source, it will
always be useful.
I chose the Marantz model 4070 Quadradial Am-
plifier because it suits my needs perfectly. It delivers
more than 35 watts RMS power per channel for
stereo, and more than 15 watts RMS power per
channel for 4-channel. And it’s literally loaded with
features. However your requirements may be dif-
ferent to mine. In which case you can own the Model
4140 with 140 watts RMS total power and 4
beautifully illuminated VU meters. Or you might
want the model 4230 Quadradial Receiver. It’s got
all the Marantz 4-channel features, plus FM & AM
tuners, and a completely built-in Dolby noise reduc-
tion system that you can use with your tape recorder
and cassette deck.
The point to remember is this — whichever Marantz
4-channel unit you do buy, you can buy it today
without worrying about it being obsolete tomorrow.
And when you buy Marantz, you know you're buying
the best.
Look over the Marantz line of superb quality am-
plifiers, receivers and speaker systems at your
Marantz dealer
soon, he will
help you select
aMarantz
system that’s
just right for
you.

EmRaanccsannily,
We sound better.

18 ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1974



_news
digest

RAPID TRANSPORT SYSTEM
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The USA’s General Railway Signal
Co, has recently delivered an auto-
matic vehicle control system for
*Airtrans’, an automated personal
rapid transport system for use at
Dallas/Fort Worth Regional Airport,
the world’s largest airport.

Operating on 21 km of concrete
guideway the system controls all
functions associated with vehicle
movement, route switch positioning,
door operation, routing, station stop-
ping, performance monitoring, super-
visory control, and communications.

The overall system has three major
subsystems: Automated Vehicle Pro-
tection {APO), Automatic Vehicle
Operation (AVO), and Automatic
Vehicle Supervision (AVS).

The AVP subsystem monitors merge
and diverge guideway switches. The
diverge switch contains a divert gate
which is positioned and locked by a
GRS electric switch machine. Before a
vehicle moves through a diverge switch,
the divert gate is positioned and locked,
and its position detected for correspon-
dence with the switch. Uniess the
divert gate is positioned and locked,
clearing of the route through the
switch is not permitted. The signals on
the approach to the switch are set as if
the block located at the switch were

occupied, preventing an approaching
vehicle from moving closer than one
block of the switch block.

The block relays report to a wayside
logic unit, which checks the condition
of blocks in advance of the vehicles to
establish safe operating speeds. This
logic unit also checks the position of
guideway switches, and at least four
clear blocks are required to permit a
vehicle to proceed at its maximum
speed of 27 km/h,

The AVO subsystem performs speed
regulation and programmed station
stopping, and interfaces with the
vehicle’s propulsion and braking
systems to control speed in response
to speed limit commands.

The programmed stop equipment,
triggered from the wayside, brings the
vehicle to a smooth stop in accordance
with stopping profiles generated by a
digital logic unit, which provides an
output proportional to the distance to
the stopping point.

The AVS subsystem is used for rout-
ing, performance monitoring, and line
supervision from central control, Each
vehicle contains vehicle-to-wayside
communications equipment and a
programmable controller for handling
train identification information and
routing data.

ANTISTATIC FIBRES

Antistatic fibre will soon be available
from IC!'s plant in Britain (Imperial
Chemical Industries, Ayclif fe, UK).

The new fibres, say ICI, are the first
ever to be produced v:ith truly
conductive properties. Based on either
polyester or nylon, they contain small
amounts of particulate carbon
embedded on the surfaces — but
forming an integral part of each fibre.

Although there are countless
applications throughout science, and
industry, initial marketing areas will be
in carpeting and industrial fabrics —
two areas where spark supression is
often an important safety
consideration.
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Curve shows spectral attenuation
of multimode optical waveguide
step index).

OPTICAL WAVEGUIDE

ATTENUATION LOWERED

Scientists at Corning’s Research and
Development Laboratories have meas-
ured attenuation of 2.1 £0.5 dB/km
at 1050-nm wavelength through a 1.2
km length of multimode optical wave-
guide,

They attribute success with low-loss
waveguides to Corning’s unique fabri-
cation methods with fused silica type
glasses that minimize scattering losses
at the core/cladding interface and
impurity absorption losses.

In a paper published in Applied
Physics Letters, Drs. Donald B, Keck,
Robert D. Maurer and Peter C. Schultz
predicted that the ultimate lower limit
of attenuatinn in glass optical wave-
guides would be about 2 dB/km at
wavelengths beyond 800 nm,

Their calculations were based on
waveguides showing attentuation of
4 dB/km,

Low-loss optical waveguides have
created worldwide interest in the pos-
sibility of communicating in coming
decades with photons instead of
electrons, allowing the transmission
of much more information,

DECCA/BASF DEAL

Britain’s Decca organisation has
signed a three-year agreement with
BASF to press, release and distribute
BASF records and pre-recorded
cassettes in the UK.

LUXMAN SQ 507A AMPLIFIER

100 Hz
0.06%

1 kHz
0.04%

poration for this error.

Our acoustical consultants Louis A, Challis and Associates re-
tested the Luxman amplifier reviewed in our January 1973 issue.

They advise us that their previously quoted figures for total
harmonic distortion were incorrect.

Actual total harmonic distortion at rated output is:

Louis A, Challis and Associates apologize to the Lux Cor-

6.3 kHz
0.03%
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TRUE RMS

DIGITAL VIULTIVIETER

$S389

+ Sales Tax.
Availability ex-stock.

FEATURES

True R.M.S. A.C. measurements.

Dual slope conversion for stability and accuracy.

Self contained battery pack provides up to 10 hours use.

240V Battery charger supplied as standard equipment.

Automatic blanking of digits not in use to conserve battery life.
Fully-overloaded protected by fuses, externally replaceable.
Shock-proofed high impact case.

20 ranges at 3% digit resolution covers 200mv — 100v. A.C. & D.C.
2002 — 20 megohms.

Plug in shunts are available to extend A.C./D.C. current ranges.

SGHLUMBERGER INSTRUMENTATION AUSTRALIA PTY.LTD.

MELBOURNE: S.I.A., 112 High Street, Kew. Telephone 86-9535

SYDNEY: S.I.A., 134 Willoughby Road, Crows Nest. Telephone 439-7650

BRISBANE: L. €. Boughen, 30 Grimes Street, Toowong. Telephone 70-8097
ADELAIDE: Fairey Aust., 433 Poultney Street, Adelaide. Telephone 23-4435

PERTH: Dawson Instruments, 70B, Hale Road, Wembley Downs. Telephone 41-4117
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RED/GREEN LED’s
Under a contract from NASA,

Bowmar Canada has developed a single |

LED that can change colour — from
red to green — depending on current
levels.

Whilst the device has an efficiency of
1% to 2% for red light, and 0.1% to
0.2% for green light, both will be seen
subjectively as being of similar bright-
ness because the human eye is
approximately 10 times more sensitive
to green.

SOVIET LASER JOURNAL

The U.S.S.R. Academy of Sciences
will begin publication this month of a
monthly journal dealing with laser
applications.

The journal will be entitled
"Quantum Electronics’’ and will be
published by Sovetskoye Radio.
Nobel prize winner Nikolai Basov is
editor-inchief,

Articles by foreign contributors as
well as Soviet writers will be included.
Additional information can be ob-
tained by contacting the Information
Department, Embassy of the Union of
Soviet Socialist Republics, 1706 18th
Street, N.W., Washington, D.C.2009.

USA.

{We have contacted the U.S.S.R.
Embassy in Canberra — but they have
.ittle knowledge about it).

AUSTRALIA ORDERS OVERSEAS

A contract worth US$6 million has
been placed with Mohawk Data
Systems, Herkimer, USA for data
entry and communications systems to
be used in Australia’s Social Security
network. Equipment to be supplied
includes 67 MOS processors and 200
key stations.

THE WHAT, WHERE, WHO,
HASSLES & HOWMUCH BOOK

for amateurs, electronics enthusiasts etc .

.is a compendium of companies,
component and kitset suppliers,
publications, book & magazine sellers,
disposals stores and all those shops,
companies etc that are of possible use
to those interested in electronics or
communications,

.even If you're only interested in
reading about electronics — this book
will interest you!

.only a limited number will be printed
— $0 get your order in now,

ONLY $1.50 inc. postage.

to 6 UP INK
47 BALLAST POINT RD
BIRCHGROVE 2041 NSW

compiled & edited by Val & Ro%w
Harrison (VK2ZTB) Published y
Amateur Communications
Advancements.

COMPUTER PROGRAM IMPROVES
BUS SERVICES

Bus journey speeds in Glasgow City
Centre have been improved by an
average of eight per cent throughout
the working day. This improvement
has been achieved by means of new
timings for the 95 traffic signals in the
computer-controlled area traffic
scheme.

The Corporation of Glasgow and
Greater Glasgow Passenger Transport
E xecutive cooperated in testing for the
first time a new system known as BUS
TRANSYT. This method has the effect
of favouring buses because signal
timings are designed to minimise total
delay to all vehicle occupants, in
contrast to the earlier systems which
were designed to reduce the journey
times of all traffic without distinction.

This latest experiment in Glasgow is
part of the programme of research of
Britain’s Transport and Road Research
Laboratory {(Dept. of the Environment,
Crowthorne, Berks), into ways of im-
proving public transport, and an im-
provement of this order over a whole
city centre is an important contribution
towards solving the problems of more
efficient bus operations in urban areas.

SIMULATOR FOR AUSTRALIAN
“SEA KINGS”

Britain‘s Link-Miles Division of The
Singer Company (U.K.) Ltd has re-
ceived a contract from the Australian
Government to build a flight simulator
for the *'Sea King’* Mk50 helicopter,
ten of which have been ordered from
Westland Helicopters Ltd.

The simulator complex, which will
take approximately two years to com-
plete, will be installed in New South
Wales.

The complex will comprise two main
elements, a reproduction of the aircraft
flight deck containing two pilot
stations, mounted on a three degree of
freedom motion system, and a repro-
duction of the sonar and radar
operations compartment which is floor
mounted.

Singer’s simulator will enable all Sea
King aircrew training to be carried out
under realistic conditions without the
use of surface vessels and submarines.

It will permit the maintenance of
crew efficiency without using aircraft
fuel or taking up often crowded air-
space; it also eliminates disclosure of
tactical operating techniques to un-
authorised observers.
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C.B. Transceiver
from

Tokai

distributed by
PETER SHALLEY

127 YORK ST.
SYDNEY PH 293767
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3M TO MAKE Cr02 TAPE

3M have announced that they have
signed a licensing agreement with
DuPont that enables 3M to manu-
facture magnetic tape utilizing dioxide
pigment.

At the same time, 3M announced
plans to introduce a CrO2 cassette
worldwide around March 1, 1974,

In making the announcement, John
E. Povolny, vice president of the firm's
Magnetic Audio/Video Products
division, said that 3M would be pur-
chasing only the oxide from DuPont
and that all tape manufacturing would
be done internally.

’As with all of our other magnetic

I

l

products, we will manufacture our own |
polyester bases, binders and mechanical |

parts so that we are in complete con-
trol of the product quality,” Povolny
said. 3M has plants which also supply
the oxides for its other magnetic tape
products.

To set it apart from other CrO2 pro-
ducts now on the market, the new
Scotch brand chrome cassette will
feature 3M’s “’Posi-Trak’’ backing —
currently incorporated in its High
Energy and Low Noise/High Density
cassettes.

JAPAN ENERGY CUTS

Japan has set maximum oil and
electric power cuts at 15% for major
industries beginning January 16,
superseding the voluntary 10% re-
duction, based on originally planned
consumption already in effect.

The revision in mandatory controls —
20% cutbacks were expected January 1
— reflect the year-end easing of Arab
oil embargoes.

Enforcement of oil supply controls,
involving government screening of
corporate production, distribution,
and consumption plans for fuel, may
be delayed somewhat as Tokyo works
out details of implementing its
emergency powers,

TUNABLE LASER

A highly stable, widely tunable dye
laser has been developed by Dr. Shaoul

Ezekiel and co-workers at Mas-
sachusetts Institute of Technology.

A major factor in the stability is use
of a free-flowing stream of rhodamine
6G dye, rather than clear cell con-
tainers that can acquire burned-on
impurities.

The laser has been used to obtain
analytical spectra in the visible region
with a resolution of two parts in one
thousand million, 1000 times better
than resolution from spectrometers.
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Magniamplification...

SONAB offer the P4000 as a
masterpiece in amplification to
comply with your own choice of
components or to combine with
the SONAB range of quality
sound equipment that has made

ELECTRONICS TODAY INTERNATIONAL —FEBRUARY 1974

them world famous. Sweden is
proud of SONAB and SONAB
are proud of their product, so
proud in fact that they give you a
S-year guarantee.

Put your money where the sound
is — SONAB.

For literature on SONAB
turntables, amplifiers and the
rest of the SONAB range — and
the name of your nearest dealer,
phone or write to us:

Sonab OF SWEDEN PTY, LTD.

114 WALKER STREET, NORTH SYDNEY 2060
TELEPHONE: 929-4288, 929-4554
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SOLAR POWER

- a partial energy solution?




The global energy crisis is constantly in the news
— ETI correspondent Dr. Peter Sydenham reports.

OUR current concern relates to the
shortage of suitable energy fuels — not
of energy itself. Suddenly we learn
that there is barely 10 years' reserve of
oil remaining in Australia. In other
countries the cry is similar; the
shortage is for oil only, in fact, for we
have become too dependent on it.

The solution, we are apparently led
to believe, is in solar energy, but that
in itself is a vague statement. Apart
from nuclear fusion and fission,
geothermal and tidal sources (moon
induced), all other energy that we
have, ultimately comes from the sun.
Oil, natural gas, hydroelectricity, coal,
wood and chemical conversion, each
stem originally from the sun’s radiated
energy. The various paths to electrical
forms of energy are shown in Fig. 1.

The industrial revolution of the 19th
Century was the product of freely
available coal. Oil was something of a
novelty then. This century saw the
boom in the use of oil. It rapidly
replaced coal, being more convenient
to wuse for transportation. The
economy developed engines and
vehicles to use oil — and the vicious
circle was created.

THENUCLEAR ALTERNATIVE

For a while, in the 1960’s, it seemed
that nuclear power would solve the
energy needs once and for all. it could
provide enormous amounts of energy
from a very little quantity of fuel. If
we could make big reactors then
smaller ones would ultimately result.
(Today we know that the smallest is
around 20 tonnes — mainly because of
the shielding needed).

As time passed it became clear that
vast quantities of dangerous
radio-active by-products were being
‘swept under the carpet’. Radiation
hazard became an unacceptable price to
pay. Nuclear developments subsequent-
ly slowed as the cost of improved
shielding and safe practices pushed

‘ Orbiting solar stations may beam energy back
to earth in microwave form. Figure 4 shows
further details.

the capital costs up way beyond
the slightly  falling  costs of
conventional fossil-fuelled generating
stations. Today the nuclear alternative
is seldom more economic than
traditional means. But even now,
as we are prepared to divorce nuclear
generation as not so worthwhile, we
learn that scientists of the U.S. Atomic

Energy Commission, AEC, have
disclosed that Boron-11 could be
fissioned ‘‘producing virtually no

lingering radioactivity”’. It still remains
to be done, but its potential is
apparent, for without the radioactive
hazard the costs would fall
dramatically.

While the nuclear versus conventional
competition raged, oil was coming into
greater use — more vehicles, larger
vehicles, higher speeds, larger aircraft,
home heating, plastics production and
even into base-load power stations.
But now it is running out, causing a
supply problem and rising costs. A
replacement for oil is needed urgently.

The decision on which way to go to
find substitutes is a complex one for
there are many alternatives.

The Middle-East countries have
intensified the oil problem by reducing
their oil production rate. But what
appears to be their short-term gain
might well turn out to be their
long-term loss, for the major powers
are clearly redoubling their efforts to
find replacements. They can, and
undoubtedly will, find alternatives
that are financially acceptable and
politically sound.

THE AUSTRALIAN PANIC

Like other technologically advanced
communities, our energy needs have
risen sharply with time. Australian oil
fields produce 75% of ‘our own oil
needs at present, but proven reserves
are only good for ten more vyears
{exploration is revealing less and less
for a given expenditure as the more
obvious sources are located).

By contrast we have at least 100

Fig.1. Methods of harnessing sun power to provide electricity.
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PER CAPITA ENERGY AND OIL CONSUMPTION
BARRELS PER PERSON PER DAY
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Fig.2. Energy consumption per person shown in terms of barrels of oil. One barrel weighs
approx. 140 kg (approx. 44 galls.).

ANNUAL CONSUMPTION

Year World USA Australia
1800 006 o

1900 03 0 -
1970 03 0.1 1x103
2000 1 0.2 3x103

OPERATING ENERGY RESERVES (IN Q)

Year World USA Australia
Coal 30 6 0.5
Oil 6 1 1x10 '2<
Natural Gas 6 1 0.1
TOTAL FOSSIL 42 8 0.6‘
Hydroelectric p.a. 0.1 0.01 104
Geothermal {Natural) 2x103 3x 104 -
Fission (Thermal) ? 0.2 0.1-02

The above tigures are the energy reserves, where methods are sutficiently
developed to make some substantial economic energy contribution in some
part of the world

POTENTIAL ENERGY RESERVES

Resource World USA Australia
Fission (Fast Breeder) 200 20 10 _,20 i
Solar {Per Annum) 1000 50 50
Geothermal (Hot Rock) ~1000 >40 SrrlaAII_:
Fusion D-T 106 105 ?
D-D 1010 10 100
10 1018 Btu = 1 x 102} joule = 3 x 1014 kWh = 3 x 1013 watt year.

3 x 1010 tonnes of black coal at 12,000 Btu per Ib.
2 x 1011 barrels (140 kg) ot oil
2 x 1014 std 13 ot gas.

Fig.3. Energy known reserves, potential reserves and consumption.

years of useable quality coal — but
coal is not as convenient as oil, nor
does it burn as readily.

Our experts estimate that one-third
of our energy consumption goes in
transportation, a third in electricity
generation (75% from fossil fuel, 26%
from hydro schemes) and a third in
low-temperature heating. We could get
by without oil from the ground: it
would, however, require enormous
capital cost to convert coal to
petroleum products in order to cope
with current transport, industrial and
domestic fuel needs.

There is no easy solution — nor is
there a unique answer. What s
emerging from the debate, however, is
the realisation that many significant
sources of available energy are not
being tapped. By breaking down
accepted -opinion we have been made
aware that the problem is not one of
fossil fuel versus nuclear. Rather it is
to look at other alternatives such as
direct solar power, sewage
decomposition, combustion of
products such as wood, wheat and
algae, and decomposition of water to
produce hydrogen.

Some new approaches seem radical —
almost humorous in some cases! The
Australian Army has a pig-sewage
system producing combustible gases —
a dozen pigs can power a house. The
Chairman of the Australian Academy
of Science Committee on Solar Power
(Professor Watson-Munro) has
suggested, among many other things,
that our annual 15 x 10° tonnes of
waste wheat straw could yield 10% of
our total energy needs. The Irish burn
peat ( a fuel that is little more than
rotted grass roots) in several power
stations.

It is usually the comparative cost per
energy unit that decides which fuel is
to be used in a given situation.
Generally the unit cost falls as the size
of plant grows. Most new approaches
will need a huge scale of generation to
reduce the cost to a point comparable
with oil or coal. It is a fact of
technology that money must be spent
to even see what might result. We are
at the turning stage now — the
problem is to decide which way to go.

SUPPLY AND DEMAND

To gain an idea of the quantity of
energy involved let us look around the
globe to see how much is used and
how much is left.

The daily consumption (back in
1970) of oil and other energy forms
by the various countries is contrasted
in Fig. 2. (A barrel is 140 kg of oil).
Note how dominant oil has become.
Eight kilograms of oil per day per
person may not seem much but there
is an enormous number of people. Oil
cannot flow for ever.
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The growth rate of total global
annual consumption is shown in Fig.
3. The magnitudes are expressed in Q
— a rather large unit {3 x 1014 kWh).
In thirty years' time the world will
need fuel equivalent to 30 000 million
tonnes of high-grade coal — each year!

Two other tables published by
Professor Watson-Munro are also given
in Fig. 3. These show that the proven
reserves will exceed the 1Q, 2000
A.D. need by a factor of 42. They also
show that the potential reserves run to
thousands of millions of times this
figure so there is really no problem of
energy availability.

Ignoring nuclear methods, for they
have already had miltions of dollars
invested toward their ‘successful’
development, we see from the figures
of potential energy sources that solar
power is the obvious next choice to
consider for exploitation. Australian
energy needs by 2000 A.D. are
envisaged to be 3 103Q. Our available
share of solar energy is potentially
50 Q.

It is, therefore quite reasonable that
our experts are recommending
research on solar methods. The
Academy of Science Committee has
suggested two miltion dollars a year
for five years to start the ball rolling.
But Roger Morse, who heads the
CSIRO solar developments, suggests
we must put forty billion dollars into
it over the next 30 years. Professor
Bockris, of the South Australian
Institute of Solar and Electrochemical
Energy Conversion, bids somewhere
between, with estimates of fifteen
million doMars per annum for research
and development, coupled with a
gradual solar complex development of
three hundred million dollars a year.
These figures seem to be guess-timates
rather than well considered estimates
(perhaps even misquoted as they have
usually appeared so far only in the
news media, not in considered
reports). The Federal Minister for the
Environment and Conservation, Mr.
Cass, has commissioned a report from
Professor Blevin of Flinders University
on the direction of solar energy
research — Professor Blevin predicts
that we will devote two million dollars
per year for the next 10 years.

Overseas, the US Atomic Energy
Commission has already recommended
to the President that US$7370 x 10°
be spent over the next five years to
explore ways to use coal, the sun and
geothermal heat in order to rid the US
of the need for the bulk of its Arabian
oil. This is part of Project
Independence. It hints strongly at
more use of nuclear power and
suggests stepping up the research on
nuclear fusion. The report also
favoured direct use of solar power —
heating and cooling of buildings in

particular. We await the Presidential
pleasure on any implementation of the
recommendations — for any US gains
from research will also be ours. One
US Senator has independently
suggested spending $13,400 x 10° to
completely rid the US of need for
Arab fuel.

An expert of Arthur D. Little Inc., a
US contract research firm, has
estimated that a one per cent swing to
direct solar power would save 108
barrels of oil a year.

Around 1970, the National
Petroleum Council was requested by
the US Department of Interior to take
a good look at the US energy outlook.
This 380 page report, compiled by 200
experts over three years and released
in summary form in four languages, is
but one of many reports appearing in
recent times.

THE COSTS

The current capital cost of atomic
energy in the US is between US$450
and US$650 per kilowatt — in simple
terms this amount of equipment
(generators, switching stations, lines,
substations) is needed to get a kilowatt
of electrical energy into a house. In
Australia hydroelectricity comes at
US$300 a kilowatt, coal fired turbines
go as low as US$160 a kilowatt. It is
easy to see why atomic power did not
sweep the field.

The cost of solar power, until
recently, was measured in thousands
of dollars per kilowatt, but reports

now anticipate methods that can
provide power at US$200 per
kilowatt.

So much for the problem and

approaches. Let us now look at the
‘new’ alternatives in more detail. It
must be realised though that the pace
is moving so fast that we can only
report on how it is now.

SOLAR SOLUTIONS

The sun is a vast nuclear-power
station releasing gigantic amounts of
energy into space. On an average day
the energy falling on the surface of the
earth is about 1 kW. m?2 providing
around 1000 Q of energy per annum.
Estimates of the area that would be
needed to power the total world
energy needs vary wildly — the average
being around 1000 km2 (to suit the
2000 A.D. need).

We already use solar power via wind,
burnable timber, food growth, salt
evaporation, fruit drying, etc., but
only in a small way compared with
what is available. The main energy
problem is, however, not that we lack
energy itself but that we lack energy
of the right form. That is, as direct
electricity and storable, transportable
fuels.

The major difficulty with the sun’s
energy is that it is not constantly
available at a given place, and that it is
not immediately storable at reasonable
cost. Furthermore, it comes in what
the energy experts classify as a low
grade form, for it is characterised by a

low spatial energy density which
results in low temperatures unless
concentrated.

Low grade energy-needs account for
50 per cent of our current use of
electricity, but to produce electricity
from solar radiation in a form that
suits the already invested capital plant

Rer
s

e WINGS, 10 km x 20 km:
COVERED IN SILICON *
SOLAR CELLS CONVERTING,

4SUNLIGHT TO ELECTRICITY

4

Xy /
A ,.j . o nEes > il "‘-',& :
k /W T T e e - T BN %%
%'\\g S 8%, AN /4" JMICROWAVE CARRIER BEAM, .. 4
v W ‘%/f—’@; '+ WCARRYING ELECTRICAL ENERGY}~ -« ™
v /o |7 4TO EARTH RECEIVING STATIONE i,
l AN, il et "
Lod Y /%4 &P < 4 ’f\w&(“,:ﬁ‘\; A * o
\ g b s b
TR o - T Fe .t
' : o 9 EREEEN Yo < v
L o B LI L S B0
Fig.4. Satellite solar power station. (Artist's portrayal).
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SOLAR POWER

(our appliances, the distribution
system, industrial machines, etc.),
would need enormous expenditure.
The solar challenges (there are many
others as we will see) in the energy
crisis are to find economic ways to

convert the lowgrade large area
radiation into electricity, into fuel to
power engines, and to provide

adequate storage.

Methods available to us for using
solar radiation divide into techniques
using direct low-grade conversion, or
indirect, via concentrators.

Looking back into history we see
that solar engines in one form or
another, have been in vogue since
1860. By the 1920s they were close to
being economic compared with the
other fuels of the period. (A
concentrator was operating in Egypt in
1913 but the ready availability of oil
at that time deterred further serious
large-scale solar research).

COLLECTION AREA
Although 1 kW of energy falls on a

!
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Fig.5. Spectrolab photovoltaic solar array.

28

square metre (at least while the sun
gets through) we are, as yet, unable to
convert it to useful power at much
better than 25 per cent efficiency at
the best. Assuming the sun shines onto
the receiver for 25 per cent of the
average day we see that the best
devices (the dearest!) will only
produce 50-60 W per m? in practice.

The daily per capita need is now
about 20 kW.h per day so each head of
population would require 16 m? of
intercepted sunshine. Australia alone_é
therefore, would need about 300 km
of collection area. These figures show
that the 1000 km? estimate given
earlier for the entire world is
optimistic — Australian needs only
account for 0.003 of the total.

The 300km? estimate for us
represents a sunshade over one-tenth
of, say, the Australian Capital
Territory. However, estimates by our
experts, that have appeared in the
media, run as high as 3000 km? by
2000 A.D.

Regardless of the method of
conversion, the same area would be
needed in an earth installed station

unless the conversion efficiency can be
raised or the exposure time improved.

SATELLITE SOLAR POWER
STATION (SSPS)

If the solar collector could operate
above the Earth’s atmosphere, it
would intercept 1.35 kW.m? for more
than half the day, thus greatly
increasing the output for a given area.
If it catered for countries with large
time differences, the load would be
more constant, averaging the demand
and reducing the storage needs. Two
people recently in the news -—
Professor Inglestam of Sweden and
Peter Glaser of the US have each
suggested orbiting solar stations such
as that shown in Fig. 4. These would
beam 10000 Megawatts back to
Earth, in microwave energy form. The
microwave energy would then be
intercepted by a 6 km paddock of
Schottky diodes. The scheme may
seem far fetched, but the cost
estimates predict a similar capital cost
per kilowatt as current nuclear
alternatives.

There are many  foreseeable
difficulties to such a scheme — not the
least is the need for solar conversion
cells at a cost of a thousand times
Icwer than the current market price.
Furthermore it cannot be entertained
on a small scale — around $15 000 x
10° is the estimate. As other concepts
can be expanded on a smaller scale it is
more reasonable to expect
development to proceed along other
lines. Consider the political traumas
that would result if the project were
haif-way through and a fusion-power
breakthrough produced energy at
$100 a kilowatt, precisely where and
when it was needed.

TERRESTIAL PHOTOVOLTAIC
FACTS

Photovoltaic solar cells (those that
produce electric current when solar
radiation falls on their sensitive
surface) have been highly developed to
power many spacecraft. Considerable
experience in their use is now available
but the cost, running as high as
$100 000 per m? has prohibited their
serious deployment to date.

Cost data taken from the space
industry must be treated with caution,
for in space the main design factors are
reliability and efficiency — not cost
per kilowatt produced. Such cells have
around 10% efficiency but more
recent developments, using organic
photovoltaic methods, although only
five per cent efficient, might be
produceable at $10-100 per m?, thus
providing an economic solution where
plenty of sun area exists.

One US company that has moved in
to cover the terrestial uses of its solar
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experience is Spectrolab  (they
provided silicon-solar cells, or light
energy convertors, LEC as they call
them, for 100 of the US spacecraft).
So far they have marketed units with
ratings 1-1000 W. Although expensive
compared with mains power there are
many applications where they wir out.
The annual costs for 100 W cap oility
of diesel generator, primary
thermoelectric and their LEC modules
are stated as being $9000, $2000 and
$1200 respectively. By comparison, at
three cents a kilowatt/hour, mains
electricity costs a mere $25 for 100
watts for one year.

Spectrolab have supplied many units
for powering remote meteorological
stations, off-shore ocean platforms,
radio beacons and forest fire-phones.
Fig. 5 shows the panel used to provide
10 W at 12 V. It consists of strips of
semiconductor photocells that are
encapsulated in a synthetic tube. The
tube reduces reflective losses and
provides mechanical protection.

The output characteristics of'a 12 V,
100 W array are given in Fig. 6. Note
that the power decreases as the
temperature rises — it is quite usual for
such cells to rise to well above 60°C in
direct  sunlight dropping  their
efficiency. The 100W array weighs
20 kg and is 2 m? in area — this
represents an efficiency of 5% in
converting sunlight into useable
power. As this is the current
state-of-the-art, it is clear why no one
seriously suggests wusing solar cell
arrays as factory roofs.

FLAT PLATE ABSORBERS
Continuing with our discussion of
the use of direct lowgrade solar
energy use, we logically move on to
consider the collection of the thermal
energy in a suitable material as heat,
thereby producing a temperature rise.
The simplest way to consider this
approach is to place a bottle of water
in the sun. It will rise about 6°C if
unpainted and twice this if blackened.
By careful design of the absorber the
absorption can be raised still further —
the limit appears to be around 350°C.
Typical state-of-the-art flat plate
absorbers use layers of gold, silicon
nitrides, a silicone oxide, plus many
others on a steel substrate to accept
and retain the incident energy — the
process is similar to the blooming of
lenses to improve their transmission.
in this application, not only must
optical properties be considered but
mechanical ones as well — corrosion
by dust, thermal cycling, high
temperature and reliability to name a
few. To obtain temperatures above
350°C it is generally agreed that
optical concentration will be needed.
Fig. 7 shows graphs produced by Dr.
Horwitz of the Sydney University
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C. Array Temperature 40°C.

Fig.6. Performance characteristics for LEC arrays.

Physics School — it shows the
temperature attainable for surfaces
with various X.a/e ratios. X is the
optical concentration factor — unity
for direct sunlight, a is the mean
absorbance of the surface — the energy
accepted, e is the thermal emission of
the same surface — the energy
reradiated. From this graph we can see
that we need to push up the ratio a/e
to increase the temperature. If it is
unity — a typical black surface — then
the graph shows that 1 kW per m?
sunlight intensity will produce just
90°C. It has been suggested that a/e
ratios to 20 are feasible giving the
350°C mentioned above. The costs of
coatings should be an insignificant part
of the total cost of a flat plate
absorber ($2 per m? is forecast) so the
problem now is to find surfacing
covers that have a/e as high as possible.
It is clear from the curves that no
significant law of diminishing returns
applies, and that high grade energy
might even be feasible without
concentration. For best efficiency it
seems that the surface should be in a
vacuum,

Fortunately the bulk of domestic
and commercial heating requirements
need heat at around 100°C so it is
understandable  why  considerable
effort has been expanded on the
development of water heaters. A single
unit — many are already used and are
commercially available — consists of
copper sheets that sandwich water
circulation coils. They are not coated
in any sophisticated way — they do
not need to be, for the water should
not boil in the absorber. The cost for a
unit to suit a domestic hot water
service is around $250. It would take
only six years to pay this off in

‘equated off-peak hot water heating

charges. It is, however, still necessary
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to have a back-up heater and storage
to cope with those dull days. The idea
is not restricted to houses — a large
indoor swimming pool in London is
heated in this way.

Research on flat plate absorbers is
world-wide. Our own CSIRO (Division
of  Mechanical  Engineering in
Melbourne) enjoys an international
reputation for work on rock storage,
solar stills and domestic heaters. A
design for a house is shown in Fig. 8.

Having absorbed the energy and
created heat it is necessary to transfer
it to the place of use — where it is to
be used directly, or converted to
another form. Convective or pumped

water, or steam flow, is one method .

but not the most efficient. Heat-pipes
appear to be the answer, for their
effective thermal conductivity is
thousands of times better than the
best practical conductor — copper,
They also act as a rectifier enabling
heat to flow in one direction only. The
construction of a heat pipe is

MAXIMUM ATTAINABLE TEMPERATURES
VERSUS X a/v FOR GIVEN INSOLATIONS

v/

/‘/
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/ w
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Lt piiil

X a/e

Fig.7. Temperature rise for flat plate
absorbers depends on increasing the
absorbance and reducing the
reflectance.
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SOLAR POWER
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Fig.8. Flat-plate solar absorbers form an essential part of the external wall cladding of this
house to be built in Atlanta, USA, (Artist’s impression).

incredibly simple — see Fig. 9. (Heat
pipes are now sold commercially for
cooling heat sinks, see ETI, November,
1973).

A variety of liquids are being studied
for use in heat pipes — water to steam
for lower grade heat; potassium and
Dowtherm (a proprietry compound)
for high temperature work involving
concentrators. Philips have announced
the suitability of a NaF, and CaF,
mixture. This can store 350 kW per
m3 but at a temperature of 7450C.
(Heat can be stored efficiently by the
latent heat process — heat pipes,
therefore, include storage as well as
pumping action). The current search in
this area of solar research is to find a
compound capable of storing heat at
3000C, preferably as a solid to liquid
transition.

CONCENTRATORS

As we have seen, current technology
is unable to provide the high grade
thermal energy (up to 5000C) needed

HEAT IN

to power existing turbine generators.
But if optical concentration (X greater
than 1) is used then it is possible to go
to extremely high temperatures. For

most high-grade energy needs, an
optical concentration of 20 seems
adequate.

One well-known concentrator is the
Odeillo solar furnace built high up in
the French Pyrenees. It has an X value
of 16000 and produces heat at
38000C. The feeder mirrors are
300 m2 in area so the problem of
tracking the sun is not trivial. The
University of N.SW. have a less
ambitious solar furnace.

Several U.S. Universities are weli on
the way with concentrator research.
The University of Minnesota (in
collaboration with Honeywell) and the
University of Arizona are studying
parabolic trough collectors. These 3 by
1 m horizontal troughs rotate to face
the sun. A tube collector, at the focus
of each, pipes away the energy to the
site. of demand — Fig. 10. The

HEAT OUT

Fig.9. Heat pipe principle.
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Fig. 1. Schematic showing heat-pipe operation.

optimum collector size seems to be in
modules of 12 by 3 m as this suits
transport and maintenance
requirements.

The term solar farm has emerged of
late — it is depicted in Fig. 11. The
catchers would also provide shade for
the soil, encouraging growth.

THERMOELECTRIC GENERATION
Heat applied to a thermocouple will
provide a voltage difference across it —
the reverse of a thermoelectric cooler
which provides cooling by passing a
current through it. The thermoelectric
junction, therefore, is a heat pump.

Solid-state matrices — made from
bismuth compounds - are
commercially available in
self-contained power packs. The

General Instrument Telcan unit is
shown in Fig. 12. In this the matrix is
heated by high-grade energy -
combustion of methane, propane or
butane. The unit illustrated produces
50W at 24 V and consumes § kg of
liquified gas per day — at a comparable
cost to the photovoltaic method. At
least one group in Australia (Physics
Department of the University of New
England) is studying this method with
a view to direct use of sun radiation or
with a combustion process. The
efficiencies of thermolectric methods
are being pushed up to as high as 35%
but there are many practical details to
be overcome yet.

BIOLOGICAL METHOOS

Sunlight produces plant growth;
plants can either be burnt or processed
to provide portable fuels that have a
higher energy density per unit mass.
Direct combustion is, however, only 1
or 2% efficient so the cost would be at
least ten times that of coal. A better
approach is to produce other fuel
forms — methanol, hydrogen and
methane for example. Waste wheat
straw from the wheat crop is said to be
able to provide 10% of our needs.

Throughout this discussion we have
repeatedly mentioned the production
of hydrogen. It is a most significant
possibility for although it does not
have to be produced by solar means
only it could well be the answer to the
portable (and other) fuel needs.

HYOROGEN FUELS

Although electricity is convenient to
use at the point of need, it is not as
ideal a form of energy as might be
thought. Firstly, half of the cost of a
mains supply to the customer arises
from transmission and distribution.
Secondly, it is not always possible to
incorporate storage (pumped-water to
high levels is the only economic means
at present, and not all locations have
suitable topography). The
consequence of this is that generating
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STEAM GENERATOR

4

rinally run at a load factor of
fistead of the ideal unity.

For these reasons the energy
economy relies much on transportable
fuels (petroleum products and coal) —
more than three-quarters in fact. The
prime combustible ingredient in petrol
is hydrogen so rather than use the
already available coal, solar or nuclear
energy to produce hydrocarbon fuels
(at considerable expense) it is more
logical to go direct to hydrogen, via
electrolysis of water for instance. This
point certainly hasn’t been missed by
the energy experts Overseas but

TO CONSUMER
USE

Fig.10. University of Minnesota/
Honeywell suggested method using
a trough concentrator. {See also
Fig.11.).

comparatively little has been said
about it in Australia.

Any idea of the danger of hydrogen
fuel should be dismissed; it is just like
any other fuel. Provided it is stored
properly there is little risk. The much
publicised danger in early airships was
entirely due to the weak ‘pressure’
vessel used to contain it near the
presence of oxygen in the air.

Already, University of California
staff are running a car on hydrogen.
The modification is simple and the
storage volume needed is comparable
with petrol. {(In 1971, 1 inspected and

Fig.11. Solar energy ‘harvested’ by trough-shaped collectors, shown in this artist’s drawing,
may assist future power systems. Refer to Fig.12 for schematic drawing. (Drawing courtesy
University of Minnesota/Honeywell Inc.).
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drove a hydrogen-powered Ford
Anglia in Sydney. The engine was
unmodified, and ran very smoothly.
Exhaust pollution was virtually zero —
Editor). By switching to a hydrogen
economy as soon as possible we would
be conserving the remaining oil for
more efficient purposes such as
Jubrication and  the economic
manufacture of plastics.

Staff of the Department of Applied
Science at Brookhaven National
Laboratory in New York recently
published a paper (Science, 29th June
1973) on hydrogen as a fuel. The
following remarks are extracted from
it.

The cost of transmitting hydrogen by
pipeline is only one-tenth of that
for distributing electricity. It can be
easily stored, and pipe-lines, already
existing for natural gas distribution,
could be used when natural fuels
expire. The pipe-line gnd acts as an
effective storage system, levelling out
the demand seen by the generator.
Estimated costs to produce hydrogen
are around $56 per kilowatt — just a
third of a coal-fired station.

It seems from every aspect that
compared with eiectricity, a hydrogen
fuel system would be cheaper; cheaper
to tanker, to pipe, to make, 10
maintain and to store. Furthermore,
there are no pollution products,
oxygen would be produced as a
by-product and the fuel is portable.
There are no obvious barriers to
storage. Suggestions are that the
liquified state is not ideal and that it is
better to use metal hydrides that
release the hydrogen when heated.

Direct conversion from hydrogen to
electricity is also straight-forward
the fuel-cell. Fuel-cells can
provide electricity at a density rate
exceeding any petroleum derived
conversion technique. A Gemini
H,—0, fuel-cell is shown in Fig. 13.
Oxygen and hydrogen are fed
continuously into the cell wherein the
electrochemical process  produces

Fig.12. This thermoelectric generator
uses bottled gas.
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SOLAR POWER

electricity and a waste product, water
in this case. Another possible fuel is
hydrazine (N,H,) which produces
harmless nitrogen and water wastes,
The cost to produce hydrazine must
be reduced to make it economic.
Increased production capacity would
answer this problem.

It has been suggested that the electric
car could well be driven by combining
fuel-cells and secondary batteries —
the former to provide the base load,
the latter the peaks  during
acceleration. We will go no further
with this aspect but the problem of
electric versus conventional cars is
closely tied with the energy problem.

It seems then that the hydrogen
answer cannot be overlooked. How

would it be produced? Many
alternatives exist; nuclear power or
coal could be used to produce

electricity for the electrolysis of water.
The report in Science did not,
however, consider solar methods. By
design, electrolysis Plants can be made
as low voltage, large current units thus
directly suiting the low impedance
thermoelectric and photovoltaic
devices.

It would be hard to correctly predict
which way the developments will go.

No doubt we will see many schemes
adopted. Perhaps we will see an
immediate move to find and exploit
more oil fields, then a decade later,
hydrogen in use as a portable fuel,
After two decades, perhaps solar
energy will be made more use of and
then on to clean nuclear plant and
solar farms. There will certainly be a
change of attitudes. Let us hope those
moulding the decisions come up with
the right answers — for theirs is a
difficult task. [ )
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Fig.13. A Gemini hydrogen-ox ygen fuel
cell,
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Radio

L.E. CHAPMAN
(Established 1940)

103 ENMORE ROAD, ENMORE 2042

‘Phone: 51-1011

CAPACITORS
T o

2 C\TOR
’ CC:'P: whe v susat

S0

20 400 4

g 10 400 450
a 75 50 65

20 400 450
10 400 450
75 50 65
50¢

Car radio suppressors
40c or 10 for $3

B e e -
PUSHBUTTON SWITCH
5 position and 240 volt toggle
50c each

HEAT SINK
sized x 2 x 3/4
$1 each

‘ 6" x 2" $3.00

[ 8" x 4" $4.00 " 3&'

= M N $"x 3" l‘ 0:1:“}32.75
SLIDE SWITCH 3 POS - ‘,__‘

144-151,

SPEAKERS
MSP 2 1/4 inch $1
MSP 4 inch $3
MSP 5 inch tweeters $3.50
MSP 3 inch tweeters $3.50

MPP 2 MB tweeters $5
Magnavox 12 inch
Magnavox 10 inch dual
cone $9.50
MSP 8 inch 8 TACX
MSP 12 inch 12 TACX $11
MSP 12 UAX *17.50
MSP 12 ua . $15

i T

7" x 5" $5.00 J.':: (e |
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[ L 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 to reel machines also offer a standard of reproduction audibly

than others. Your Bleakley Gray dealer carries a range of hi-fi better than any similarly priced deck.

products which are firmly established on the world markets, THORENS — Swiss transcription turntables. The electronic TD-125

backed by effective guarantees and after-sales service. This is 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

he ra whi ibl money.
ks nge hich offers more audible value for your y supply in both European and overseas markets. Both models avail-

Your Bleakiey Gray dealer sells Sansui equipment. In his able with and without bases, arms, etc

stock you will also find:— WATTS — Record cleaning and maintenance equipment. The "Dust-
- q . Bug", Disc Preener, Humid Mop and Manual Parastat. Effectively

ALTEC LANSING A superior range of wide range speaker systems maintains your records in as-new condition.

from the U.S. Particularly well suited to the demanding require-

ments of the discriminating audiophile. WHARFEDALE — Probably Australia’s most comprehensive range

e f fully compatible stereo equipment — amplifier, cassette deck
i n ttes. Ask about 2 '
tAhrPsr):HiantAr::ucazglgge:;preec‘id ggaitlaa%?ealr? f::l:e ;‘2 csassaetteus. sound source (turntable, etc.), headphones and no less than eight
ORTOFON Danish de t d st arid Th speaker systems. Backed by over forty years manufacturing
— Danish made tone arms and stereo cartridges. Une "know-how' by the most experienced audio engineers in the U.K.

brand chosen by professional users. Listen to the new M15 Super
stereo cartridge — which offers the lowest distortion ever!
SILCRON — Australian designed and made beit driven turntables.
Silent and reliable. Available with arms, bases, covers, etc.

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

TANDBERG — Norwegian tape recorders and cassette decks. The ,
recently released cassette deck, the TCD-300 is, without doubt, equipment is fully guaranteed, extremely reliable . . . and
the best cassette deck available in the world today. Tandberg reel your money's been wisely invested.

A Member Company of Rank Industries Australia

Melbourns Office: 58 Queensbridge St., Ssouth Melbourne, Vic,

®
Tel. 61 6281. Telex 31904
Sydney Office: 177 Salisbury Rd. Camperdown, N.S.W. Tel, 519 5555*
Canberra Office: 25 Molonglo Mafl. Fyshwick, A.C.T. Tel, 95 2144~
u .Md Gnaans Sitice: 14 oroe st tEorit l':&'m'l;.l'glzd“%‘zla 52 7333
. . Iy risbane ce: oe St. u y 9 .
Australian National Distributors: ] m 1 B Ofice: 27 Oxford St., Leederville, W.A, Tel. 81 4988

INTERSTATE REPRESENTATIVES: N.T. Pfitzner's Music House, Smith Strest, Darwin. Tel, 3801, Tas.: KW, McCulloch Py, Ltd., 57 George Street, Launceston, Tel. 2 5322,

"

. ‘ - /*
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INDUSTRIAL ELECTRONICS
SPECIALIST

If you're interested in specialising in in-
dustrial electronics, this course offers
technical-level training. It is an ICS Dip-
loma Course, with a full list of subjects
ranging from Circuits, Electronic Dia-
grams and AM/FM Radio Receiving Sys-
tems to Ultrasonics ancd Computer Prin-
ciples. The full range from the most basic
to the most sophisticated technology.

ELECTRONICS TECHNICIAN

This Diploma Course will give you a par-
ticularly thorough knowledge of Electronic
Technology. You will learn the principles,
applications and maintenance of elec-
tronic equipment in industrial and other
fields, including instruction on radio prin-
ciples. Major sections cover electrical and
electronic measuring instruments, tele-
metering, facsimile and radio-electronic
telemetery.

COMMUNICATIONS
BROADCASTING SPECIALIST

This course prepares students wishing to
sit for the P.M.G. examinations for the
various proficiency certificates—Com-
mercial Operator's Certificate of Pro-
ficiency (Aust), Radio-Telegraph Opera-
tor's Certificate of New Zealand, Broad-
Station Operator's Cenificats dpi
adio

cast 'S i
Proficiency and Certificate in

34

today.

Sections

Technology
covered include: Electrical Theory, Radio

(New Zealand).

Theory, Regulations, Telegraphy Tests,
Practical and Oral Questions.

ELECTRONIC COMPUTER
SERVICING SPECIALIST

A specialist course designed to provide a
sound knowledge of the technical aspects
of computers; how they function and their
practical applications, including pro-
gramming. The course covers Number
Systems and Digital Components; Organ-
isation and Maintenance of Computers:
Servomechanisms and Fundamentals of
Computer Programming.

COMPUTER TECHNICIAN

This compact Diploma course will be of ‘»o_, Wellington, New Zealand.
special value to technical people who A

are likely to be concerned with the a_‘,\ Please provide me with information
installation, maintenance and op- O

eration of digital computers. It
provides a sound introduction

’

A top salary, job security and positive success.
That's what a career in the exciting and rapidly
expanding electronics industry can give you—
if you have the right qualifications. An ICS
course can give you the training you need for
the rewarding career you deserve. With ICS,
you learn at home, at your own pace. There's
no time lost travelling to classes: ICS provide
you with everything you need by mail. You're
ready for success in electronics now, so select
your course, then fill in and post the coupon

COLOUR TV

If you already have a knowledge of the
principles and practice of TV, this
Course will prepare you for the in-
troduction of colour TV. Subjects

covered in detail include:
Colour in TV, the Colour TV
system, Picture Tubes and
ReceiverCircuitsforCol-

our TV, Troubleshoot-
ingColourTV, Align-

ment of Mono- 4O
chromeandCol- ~\
ourReceivers \'el
andthePAL °

System. \A«
(o) DEPT. 411,
OQ 400 PACIFIC HIGHWAY '
e CROWS NEST, N.S.W. 2065

O and 182 Wakefield Street,

about the Career on

Mr/Mrs/Miss_

to Electrotechnics, Elec- —Age
tronic Theory, Electronic

Computers and Digital / Address. -
Computer Program-

ming. Practical / — ———Postcode_____
gr;p:h:ztl:gsdare Occupation -_—
throughout. LB3.4929

L_———_—
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MODEL 6
A GIANT AMONG SPEAKER SYSTEMS

Great speakers make any system sound better, and the heart of a sound system are the speakers.
That's why a pair of Jensen Model 6 should be part of any sophisticated system,

The Model 6 is a 4 way, 4 speaker design, built around Jensen’s Total Energy Response concept.
“Down to 27 cycle” bass response comes from a massive 15" Woofer using "Flexair’’ suspension
(for large cone excursions) crossing at 300 cycles to sitky smooth midrange and high frequency
assemblies.

With skilled craftsmen making the fine fumiture cabinets, you'll be proud to own a pair of Jensen
model 6 system.

5 Year $260;‘00
Warranty i:,ai;.P‘

Auct. HI-F! magazine commented :— “Switching from other speakers showed that colouration was
virtually non-existent, indicating careful integration of the four drivers and excellent basic design
- The overall response was impressively smooth, giving a beautifully ""detached’’ impression to
stereo listening — treble was crisp and clinical, tackling strong transients exceptionally well —
midrange was firm giving a lively, “present” quality to all material — bass could only be described
as superb — (We) the Jensen Model 6 can be recommended without hesitation as unparalleled value
for money, and (one of the finest speakers at any price that we have heard) -VOL 4 No. 3.

SPECIFICATIONS:

Freqency Range:— 27 — 30,000 Hz

Power Handling:— 75 Watts

Impedance:— 8 ohms.

Crossover frequencies:— 300/1000/4000Hz — 12 dB/octave.
Frequency Dispersion:— 170 degrees.

Balance Controls:— Two, for midrange and high frequencies.
Dimensions:— 29%" x 20%'" x 15" deep.

Weight:— 74 Ibs.

FOR THAT BIG SYSTEM YOU'RE BUILDING, ONLY MODEL 6 Wi LLDO.
IT MAKES YOUR OTHER COMPONENTS WORTHWHILE.

AUSTRALIAN DISTRIBUTORS:

ml_) Electronics Pty Ltd.
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202 Pelham St., Carlton, 3053 Vic. Ph. 347 -8255.
190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 4394201

AVAILABLE
FROM

QLD:
Reg. Mills Stereo
Buranda 911089.

NSW:

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

Dyna Stered — St. Peters
51-7071.

Fidela Sound — Summer

Mall

Hili 799-2618.

Insound — Crows Nest
929-2714.

Instrol — Sydney
29-4258.

Kent HIFI — Sydney
29-6973.

Magnetic Sound —
Sydney 29-3371.

Wests — Burwood
747-4444.

Dynamic Sound —
Newcastle 21-188.
Audio World -—

Wollongong 295-110.
HIFl House Wollongong
286-661.

Pee Jay Sound Centre —
Broken Hill 7303.

ACT:

Plaza HIFI — Woden
821-499.

VIC:

Douglas Trading —
Melbourne 639-321.
Instrot HIFI —
Melbourne 675-831.

R & G Applicances —
Geelong 915-24.

John Lewis — Ballarat
323615.

TAS:

Teak House — Hobart
433-249.

Audio Service — Burnie
312-390.

WA:

Leslie Leonard — Perth
224-304.

Alberts TV & HIFI —
Perth 215-004.

35



exXPo

international

the sound of excitement

NOW IN
4~CHANNEL

b
e

The Sound Effects Control on this
powerfil 40 wa1 amplifer enables
you tc engiteer ~he sound to your
liing, to cut x boost individual
instruments cr vocz Nst.

l1
-

Up front: big booming 3 way And to top it all oft, Expo includes free 2| Crisp 2 way speakers in the rear give the
speakers for wall-shaking sound. handsome cabinet in matching woodgrain || |ife-like effect of the concert hall.

finish. The perfect way to house your new
system and your records.

only Expo International offers superb 4-Channel sound for only
SEE THEM AT YOUR £XPO DEALER!

HEAD OFFICE expo international
47-49 Buckley St., Marrickville 2204 NSW Ph, 519-4622
vy LA HI Fi gu-'iR'NoLER's SA'AR
AGNETIC SOUND TOM'S HI CH LIE CARTER'S (WHYALLA) P
gﬂz York Street, 239 Elizabeth Street  Cnr. A)berl‘& Westlands Shopping Celsotre, ) PIL
Sydney. Meibourne. Charlotte St

Ph. 67-3484 Erisbane \F’,Vhyalla,
Ph. 29°3371 2 Sbane: LT

The auto-changer turntaole, fitted
with a cue device, stylus
adjustment, complete with a2
quality magnetic cartridge.




THE LIGHTWRITER

New aid for handicapped people displays up to 64 characters using
typewriter-style keyboard.

FIVE years ago, at the age of 21, Toby
Churchill, a mechanical engineer,
contracted an unidentified viral disease
which left him with a number of
disabilities, including a paralysed right
arm and complete loss of speech.
Communication became frustrating
and difficuit for him, every word
having to be slowly picked-out on a
spelling card.

Toby was certain that his problem
could be solved if he could operate
some type of alphanumeric display.

He searched through the various
application notes, and found several
pieces of hardware which might be
suitable. His acquaintances, who were
finding the  situation  similarly
frustrating, realised that between them
they had the capability and facilities
for tackling such a project. This was
commenced with the help of D.
Battison of Britain’s Medical Research
Council, and H. Lowe and T.Gossling
of Cambridge University's Engineering

Department.
Having short-listed a suitable
read-out device, the team, under

Toby's guidance, worked out a design.
Basic requirements were that the unit
should be capable of displaying letters

and numbers on some type of readily
visible panel.

It would also be necessary for the
unit to have some form of memory so
that characters would continue to be
displayed even though the appropriate
input key were no longer pressed. By
such means complete sentences could
generated and displayed.

The wunit also had to be light,
portable, capable of battery operation,
easily operated and easily read.

Two prototype ‘lightwriters’ quickly
followed, and both have been in
constant use for over eight months.

THE ELECTRONICS OF
THE SYSTEM

The lightwriter makes full use of
large scale integration, built around a
self-scan 32-character ‘Panaplex’ panel
display manufactured by the US
Burroughs Corporation.

The display operates in a sequential
mode, entering characters from the
right side. Each character is retained in
the memory and shifted one position
to the left as the next character is
generated at the right hand edge, and
is lost again as it leaves the left hand

ELECTRONICS TODAY INTERNATIONAL — FEBRUARY 1974

side. A back-space function is included
to shift the display to the right, losing
the last character entered. This facility
is useful for error correction. A
blanking input is also provided to erase
the display.

Each character is defined by a six-bit
binary code, facilitating a 64-character
complement (see Fig.1), each coded
character being processed via an
ASCI! converter which defines the
pattern in which each 5 x 7 dot matrix
is illuminated.

Figure 2 illustrates the various
functions carried out by the integral
circuit of the display, Fig. 3 details
circuitry responsible for shifting the
logic voltages to levels suitable for
operating the Panaplex gas-discharge
tubes in the matrix. In the illustration
the eight anode driver transistors are
switched individually by constant
currents set by the level shifter under
the control of the driving logic. The
cathode drivers, also constant current
sources, switch the display cathodes
under the control of the driving logic.

The display is programmed by a
light-weight teletype keyboard,
hooked into the system through a
large scale integrated circuit from
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m BINARY CHAR. | BINARY  CHAR.
m INPUT INPUT
P o @ 32 {BLANK)
—~— 1 A 33 1
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; 3 c 35 #
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b= 5 £ 37 Ve
: 6 F &
7 G 39 /
c 8 H 40 <
- 9 | a9 >
- 10 ’ 42 o
1" K a3 g
I.I.l 12 L 44
x 13 M a5 _
P [ 14 N 46 o
{15 o 47 7
16 P a8 ¢
Y a a9 1
18 R 50 2
19 s 51 3
20 T 52 4
7 U 53 3
22 v 54 6
23 w 55 7
24 x 56 8
25 v 57 9
26 z 58
27 ! 59 :
28 A 60 <
29 ] 61
30 { 62 >
31 } 63 ’ |
Fig. 1 TRUTH TABLE

Texas Instruments. This converts the

key presses into binary coding
compatible with the display’'s ASC 1l
converter.

The display panel on the prototype is
sloped and positioned where one
would expect to find a typewriter
carriage; this makes for easy reading
by those facing the operator, but the
operator sees the display upside-down.

FUTURE PLANS

As a result of pressure from friends
and acquaintances, Toby Churchill
recently set up a company to supervise

BLANX DISABLE ‘»-ﬁ
oot Mnmxl

pava INPUT
SIX LINES =~ REFRESM CHARACTER |
—— oispLay
ENERATOR
VEMORY G ( DEVICE
S T_J (- d | S
CLEAR | T
— 1|
1 . ‘ —1
DATA PRESENT CONTROL . CATHODE
CIRCUITRY ORIVER |
—
BACK SPACE L — L —
DATA TAXKEN
€«
G
WRITE CYCLE
Fig. 2
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the manufacture of the Lightwriter,
and a factory, Industrial
Sub-Assemblies Ltd., have accepted
the contract for the production of the
device.

The basic production model, in the
relatively small quantities in which it
will at first be produced, will cost
around the £400(sterling) mark. It will
consist of keyboard, associated
electronic circuits and mains power
supply in one case, with the display
panel clipped on the back in a separate
housing, allowing it to be placed in the
most  advantageous position for
viewing.

One of their prototypes illustrates a
variation on this basic theme,
operating from 12 Vdc re-chargeable
batteries using a dc to dc converter,
(this was actually made so that Toby
would be able to go on camping
holidays).

They envisage  another  unit
incorporating a serializer so that two
Lightwriters may be linked and
whatever is then typed on either
keyboard will appear on both display
panels. Thus disabled patients in
hospital, even if in separate wards,
would be able to converse.

Another device ‘in the pipeline’ is an
acoustic coupler which will allow the
system to be linked into a telephone
line. However, in use it is likely that
the individual will transcribe the
message on to tape first, in order to

carry .out time compression by rapid
replay, thus saving time and ‘phone
bills!

Yet a further design will be a single
display worked from two keyboards,
more economical than two complete
units. The Lightwriter is even
compatible with larger display units,
giving a full page of typescript instead
of a single line.

Surprisingly, no designs have been
mooted for an accessory which will
give a typewritten output, the reason
being that the team were aware that
many people without the capability of
speech have a psychological barrier
against putting their thoughts in such a
tangible form.

The Lightwriter keyboard was the
most useful entry system from Toby's
point of view. However, the team also
envisage different entry systems, i.e.
by sucking and blowing, or by tiny
movements of finger or toe. In these
cases a chart would be provided, giving
a coding for each character available,
and a set of 12 lights to represent it.
The code for say letter ‘A’ could be set
up for verification, entered if correct,
erased and repeated if not.

The Lightwriter team returned from
the Eureka International Inventors
Exhibition in Brussels while this
feature was in preparation, with the
news that the Lightwriter had gained a
number of awards, including a gold
medal, the first British invention to do

i
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For operation in the multiplexed mode, master blanking of the driven display may be accomphished by inserting
an external switching 1ransistor n series with the current programming leg of the cathode driver.
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VDUAE LIUNG I THE HIFH VEAR
20 HS.

This is the Hi-Fi Year 20 A.S. Twenty
years AFTER SANSU!. Twenty years
after Sansui successfully introduced
a hi-fi amplifier to the world markets.
Twenty years of Sansui achievement.
Twenty years of dramatic changes on
the hi-fl scene. We've seen the
introduction 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 reliabllity of the Sansui product.
With Japan’'s most dedicated electronic
engineers at the drawing boards and
supervising production, it's not
surprising.

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!

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

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

[] SPEAKER SYSTEMS [] TUNERS
] HEADPHONES [] TWO AND
FOUR CHANNEL TAPE DECKS

[] STEREO CASSETTE DECKS

[] TURNTABLES/SOUND SOURCES
[] 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.

Sansui equipment is manufactured by:— Sansui Electric Co. Ltd., 14-1, 2-chome,
1zumi, Suginami-Ku, Tokyo, Japan.
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INSTROL NEW LOWER
A.D.C PRICES

ADC STEREO CARTRIDGES — AMERICA'S QUALITY CARTRIDGE

ADC 220X ... 5$15.00

ADC 220X. Type: Induced Magnet, Output: 6 mV at
55cms sec. recorded velocity,; Tracking Force: |
to 2'2grams; Frequency Response: 10 Hz 10 18 kHz
+3dB; Channel Separation: 20dB from 50 Hz to 10
kHz; Compliance: 20 x 10'¢ cms/ dyne; Spherical
Stylus Tip Radius: 0007’ Vertical Tracking Angle:

N
et

ADC 10E mka , . 54500

Type: Induced Magnet®

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

Frequency Response: 10 Hz 1020 kHz + 2 dB
Channel Separation: 30 dB from 50 Hz to 12kMHz
Compliance: 35 x 10~ ¢ms * dyne

Elliptical Stylus Tip: Contact radius: .0003'‘;
lateral radius: .0007'* y

IM Distortion: Less than 2% — 400 & 4000 Mz at
143 cms * sec. recorded velocity

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

ADC 220XE ... $18.00 i

ADC 220XE. Type: Induced Magnet; Dutput: 6 mV
at5.5cms  sec. recorded velocity; Tracking Force:
110 2'2 grams; Frequency Response: 10 Hz to 18
kHz + 3 dB, Channel Separation: 20 dB from 50 Hz
to 10kHz; Compliance: 20 x 104 c¢ms/dyne;
Elliptical Stylus Tip Radii: Contact radius .0003''.
Lateral radius .0007‘‘; Vertical Tracking Angle:
150

ADC 500XE . . $27.00

ADC $50XE. Type: Induced Magnet; Output: 5§ mv
at 5.5¢cms “ sec. recorded velocity; Tracking Force:
Y to2grams; Frequency Response: 10 Hz 10 20 kHz
+ 2dB; Channel Separation: 20 dB from 50 Hz to 12
kHz; Compliance: 35x 10 & c¢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)  g,.e $388

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. 220% Magnetic cartridge. Tracking force 1% to 3
grams, extremely linear and smooth
frequency response.

(D) INSTROL 44 STAND PLUS
HINGED ‘PERSPEX’ COVER This acousticaliy sprung player stand s

slos oo available in either oiled teak or walnut,
(]

complete with moulded perspex cover and
{fully assembled & packaged)

ALL THE ABOVE FOR ONLY

stay-up’’ hinges

COMPLETE FULL-COLOUR HI-FI CATALOGUE AND
PRICE LIST ... ONLY 50c

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

Contains full specifications, gloss colour illustrations and speciat Instrol

discount pricing on the following items—:

Turntables, cartridges and styli, Amplifiers, Amplifier kits and
Dynakits, Speaker system, Speaker kits, Speaker enclosures, Tuners,
Four channet equipment, Tape decks and recorders, Dolby cassette
decks, Record Storage cabinets and kits, Equipment Cabinets (Built and
Kits) for hi-fi, Hi-Fi accessories, Instrol 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 A larger unit measuring 35%" x 14" (high} x 15%"’ (deep), the
100 records, it measures 23%" x 14" (high) x 14%" (deep). Kit kit is priced at $49.50 (teak or wainut veneer). Normally comes
price is $33.00' {teak or wainut veneer). Normally comes with with base, but 4% legs optional.
hase. but 4% " legs optional,

This model measures 51%" x 14" (high) x 15%" (deep} and is This attractive model is aesthetically styled with full height
priced at $57.00 (teak or walnut kits). Normally comes with opening doors and recessed handles cut from solid teak. With
base, but 4%’ legs optional. 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 wlll” be sent freight
ree).

TWO GREAT LOCATIONS

SYDNEY — 91a York Street, Sydney. Phone 29 4258 ¢

MELBOURNE — 375 Lonsdale Street, Melbourne.
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