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HDalby Labaraton In

WE CAN'T CALL THIS
A REEL-TO-REEL DECK.

But reel-to-reel quality is what you’ll enjoy
from TEAC’s new A-450 cassette deck.

We call it the “‘Challenger.” And we
challenge you to tell the difference
between it and reel-to-reel.

We’ve perfected our new deck to the
point of keeping wow and flutter below -
0.07%. ST

‘We even improved what you can expect  #%miy
from the Dolby* Noise Reduction System,

Of course, we built the well-known V-
Dolby into our A450 to eliminate tape hiss = # §
and noise.

But we also put the system on the monitoring
circuit. So you can copy Dolby cassette tapes and
record FM Dolby broadcasts with de-coded monitoring.

Our best cassette deck deserves our best heads. Which
is why you get wear-free High Density Ferrite Heads.

And to assure you of the smoothest possible tape travel,
we designed a new tape drive mechanism,
Our A450 is the only cassette deck we know of that
even allows for full mic-line mixing capabilities.
Reel-to-reel supremacy has been challenged by
the A450.
Yet over the years, TEAC has continually
developed a quality line of cassette decks.
Both our A-350 and A-250 feature
the Dolby System. Because even on
these decks, we knew that you -
should hear tapes only one way.
Perfectly. They also feature those
sophisticated Ferrite Heads.
The A-350 and A-250 are great. But our
challenger is the A-450.
Remember, 1t’s a cassette. But if you didn’t see it,
you’d swear you were listening to a reel-to-reel deck.

& A-250

AUSTRALIAN DISTRIBUTORS: Australiun Musical Industries P/L., 155 Gladstone Si.,

Sth. Melbourne, Vic., 3205. Phone: 69 5888 — 619 Pacific H way., St. Leonards, N.S.W.,

2065. Phone: 439 6966 — Arenu Distributors, 273 Hay St., Eas Perth. Phone: 25 9993 —

Sth. Aumt. Truscott Electronics Pry. Lid., Hindmarsh Square. Adelaide. Phone: 23 3024.

OCEANIC DISTRIBUTORS: New Zealand: Direct Imports (N.Z.) Lid., 590W Southampton

w’®  Sueet, Hustings. Phone: 89 184 — Fiji: D. Jecvan & Sons., 87 Cumming Sireet, (G.P.O. Box

The sound d perfechon 148), Suva. Phone: 22710 — New Guinea; Puul Mow & Co. . Box 449, Lae. Phone: 2953,
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Elcoma introduces its new range

of flat pack power transistors.
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THE &
MATERIALS
CRUNCH

WANDER down to the local discount house and try to buy a
regrigerator, lounge or dining-room suite. Chances are you will be
told that delivery may be anything up to six months.

In the field of electronics the humble resistor and capacitor are
difficult to obtain, whilst integrated circuits for consumer
appliances are a disaster area, with quoted deliveries up to 60
weeks!

Most of the current spate of shortages are due to demand
outstripping manufacturing capability — but an alarming, and
growing, proportion are caused by world-wide shortages of raw
materials. .

The latest to join the shortage list is PVC, a material very widely
used in our society to manufacture all kinds of plastic products.
As PVC is a synthetic material based on crude petroleum, the
world-wide energy crisis — not to mention the Middle East war —
can only worsen the situation.

The PVC shortage is currently of great concern to the audio
industry, as it is used in the manufacture of records and tapes.
Already many overseas companies have been forced to curtail the
release of new albums, and some smaller companies may even be
forced out of business.

Thus records and tapes are bound to go up in price; and, worse
still, they may in future be difficult to obtain — no matter what
the price.

You may think this is bad enough but just think where plastic is
used these days — insulation of hook-up wire, car parts and
upholstery, containers and food wrapping — the list is endless.

If the shortage worsens, it is bound to have a profound impact
on our current way of life.

ﬂ,.,w
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A FULL RANGE OF
JVC 4 CHANNEL SYSTEMS
AVAILABLE AT SELSOUND HI-FI

NIVICO e svstemsecow ror TN

3VC 2-Way 2-Speaker
Accoustic Suspension
Speaker System

SPECIFICATIONS:

Speaker Woofer — 8" free-edge.

Tweeter — 2 Cone.

Power Handling capacity — 40W
peak 20W rms.

Efficiency — 99dBAW (50cm on
axis).

Minimum required power — 8Wrms
per channel.

Impedance — 82 nominal.

Crossover frequency — 4,000Hz.

SPECIFICATIONS:
Type — Belt-drive stereo record player
Drive motor — 4-pole synchronous motor

JVC 4 Channel receiver — This is what you were Turntable — 12" aluminium die-cast

looking for with AM FM tuner sections. Automatic mechanism — Auto-up and stop system
Signal-to-noise ratio — More than 50dB (100 or

SPECIFICATIONS: 120 Hz) .

Continuous power — 40W at 8 {4CH driven) Wow and flutter — Less than 0.1% (WRMS)

Power bandwidth — 20 — 30,000 Hz Tone arm — TH-type universal arm

Frequency responsible — 20 — 25,000 Hz Cartridge — Moving magnet type

Distortion — 1% at rated power. Frequency response — 10 to 25,000 Hz

Channel separation — More than 25dB (1kHz)

SELSOUND HI-FI

The specialists in stereo and four-channel hi-fi systems. For discriminating and budget minded bu yérs.

619-621 PRINCES HIGHWAY, BLAKEHURST
Phone 546-7462 After Hours 522-6747




YAMAHA TB700
CASSETTE

“The Yamaha TB700 is an excellent cassette player, and in keeping with only a small
number of other machines, can lay claim to that very much abused term 'High Fidelity
Cassette Player’. |t is a ‘state-of-the-art’ product providing a performance equal to the
best we have heard”” — Electronics Today International, September, 1973 issue. The
Yamaha TB700 is a most versatile stereo component that will perform to the grand
specifications of many expensive open-reel decks. In every respect the TB700 is a
guality component, bringing the technology of the cassette deck to a new peak.its
many features include, Dolby noise reduction system — H.P.F. Record/Play Head —
Three position tape selector — Input selector — Line input/Mic mixing — Limiter —
Pitch control Auto stop mechanism — High recording bias frequency — DC stereo
motor — Thin film IC’s — stabilized power supply — OTL head amplifier — Pause
switch — expanded VU meters, to name just a few.

For the complete Yamaha TB700 story and the best price contact:

SELSOUND HI-FI

The specialists in stereo and four-channel hi-fi systems. For discriminating and budget minded buyers.

619-621 PRINCES HIGHWAY, BLAKEHURST
Phone 546-7462 After Hours 522-6747




SAVE $S$S...

PIONGER

i i st gt of Bectronic Enerpises

oo —| AUSTRALIKS BIGGEST

ol WHOLESALE
DISGOUNT HOUSE

N

BURWOOD ROAD

COMER ST.
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WHOLESALE SELLING DOES THE TRICK!!!

: 1" dome e,
CROSSOVER reguencies 600 H
6% 000 Hz (12d8/Oct), Frequ

S e 30 —°20,000 Hz, Impedan e 8
i

2 Teac LS380
Speakers

WITH

A Teac TS 130

turntable with

SHURE M55E Cartridge,
base & lid.

WITH

a KENWOOD KA 4002A
Amplifier

pe 'Y"’"”"

Cash or Terms

THE COMPLETE SYSTEM OnLH $499

ELECTRONIC ENTERPRISES PTY, LTD.

11 BURWOOD ROAD, BURWOOD, N.S. W, 2134
Phone 747-2682 or 74-2952

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1973 9



LTRALINEAR IS HER

THE MOST TALKED ABOUT SPEAKERS AT THE SYDNEY AND
MELBOURNE H| 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

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 s

AVAILABLE FROM

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

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

COLORS AVAILABLE: REB, BLUE, BLACK, BROWN,

7
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LTRALINEAR IS HER

e DESIGNED FOR THE FUTURE
05 YEARS PARTS AND LABOUR WARRANTY
o AUTOMATIC C/IRCUIT OVERLOAD BREAKER.

MODEL 100

DRIVERS 12” Twin Cone Woofer.

2%’ Super Tweeter.
FREQUENCY RESPONSE 37 Hz to 20,000 Hz.
CROSSOVER FREQUENCIES 2500 Hz
MINIMUM POWER REQUIREMENT 5 Watts RMS
MAXIMUM POWER HANDLING 30 Watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: RED, BLUE, BLACK, BROWN.
TIMBER WALNUT FINISH
SIZE24 3/8" Hx 14%" Wx 12" D

PRICE $94 EACH

LINEAR SOUND 82

* 1 year parts and labour warranty
* Asreviewed in Aust. Hi-Fi Speaker Guide Vol |1
DRIVERS 8" Acoustic Suspension Woofer

1%’ Pressure Dome Tweeter
FREQUENCY RESPONSE 37 Hz 20,000 Hz
CROSSOVER FREQUENCIES 2300 Hz
MINIMUM POWER REQUIREMENT 3 Watts RMS
MAXIMUM POWER HANDLING 25 Watts RMS
NOMINAL IMPEDANCE 8 Ohms
COLORS AVAILABLE: BROWN
TIMBER WALNUT FINISH
SIZE21%""Hx 13" W x 9%"” D

PRICE $69 EACH

SOLE AUSTRALIAN AGENTS

LINEAR SOUND PTY. LTD.

L 639 PACIFIC HIGHWAY CHATSWOOD Phone: 412-4352,

ELECTRONICS TODAY'INTERNATIONAL — NOVEMBER 1973



Ludwi

(he would have approved)

4
Van Beethoven s creative genius of music.

LANCODIE only reproduces this genius. It can be enjoyed by you, by following an easily understood,
and informative assembly leaflet with a readily accessible kit of parts and components arranged in
their natural working order. Don't show LUDWIG the discourtesy by expecting his best from anything less
than equipment of the finest of quality m m m

lj]fl[}l]glll; TA 3G0C SOLID STATE STEREO AMPLFIER

amrn ey

- =

11999999060 .

e ehie balance

Pasdpnores

POWER OUTPUT : 35 Watts R.M.S. per channel at B8 ohms (both channels driven)
DISTORTION : Less than 0:05% total harmonic
Less than 0:05% I.M.
FREQUENCY
RESPONSE : 20 Hz to 20 KHz Y 01 db

Stable and ring free output into reactive loads up to 0-5 pf.
m m TA 350 the finest of quality.

quality coupled with simplicity——

LANGODOIE

Send MAIL ORDER to~ LANCODIE PO. Box 91, St. Leonards N.SW. 2065. Tel: 42-6571
The price of $150 includes package & post C.O.D 70% extra.

LANCODIE products are available at ELECTRONIC KITS & ACCESSORIES
24 Darcy St., Parramatta, N.S.W. 2150. Tel. 635 9491 @ 186 Queen St., St. Marys, N.S.W. 2760, Tel. 623 0346.



How many ways
can you make
a speaker system new?

To build the new R series speaker
systems, Pioneer threw out the old
ways of doing things. And created a
unique superiority in sound
reproduction.

The story behind the grille of these
colorful systems says everything.

The R series' drivers are flush
mounted, rather than recessed. This
adds vitality to the midrange tones and
wider dispersion.

We used exclusive free-beating
cones for robust bass, clear mids and
highs, improved damping, and minimal
distortion. That’s new, too.

The center pole design is uniquely
concave, and covered with a pure
copper cap. This reduces the voice
coil's inductance, decreases inter-
modulation distortion, and improves

bass and midrange transient responses.

CS-R700

vu RS

The horn tweeters are also newly
designed. They’re made from
expensive die-cut aluminum. They lead
to high transient response and low
distortion.

Crossovers are improved, too. We've
combined both inductances and
capacitances for minimum inter-
modulation distortion and improved
linear response.

Even the enclosures are something
else. Acoustically padded, for one
thing. Two-piece, two-color, for
another. Stained in hand-finished

Shaokers Maximum lnput Power Crossavors I Dinnsicay:
12" woolyr. nddiange homn, I
CS-R700 ATl Rt aey it (ot ar 76 walte 50 b2, 14.000 H2 ! (AN
10" wooter. 8" migrangi ‘
CS-R500 et 60 watts 800 1z, 5,200 11z ‘ !
41 e el 0ol S TLIpeT ) ’
CS-R300 1Qwooter, hon weeter 40 watts | 6,300 He {122 1

OrioneeRr:

GS-R500

CHH300

walnut.

The Pioneer R series speakers are
not just an improvement on an old
speaker. They're a whole new speaker
achievement.

Your've got to hear them once to
know you'll want to live with them
forever.

At your Pioneer dealer today.

Pioneer Electronic Corporation

15-5, 4-chome, Ohmori-Nishi, Ohta-ku,
Tokyo, 143 Japan

CS-R700
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What do we need to say about Lux that hasn‘t already been said by these highly

skilled, long-experienced reviewers?

SQ 507X (above) Britain’s “HI FI FOR PLEASURE"” Magazine said: “One of the few
amplifiers | have tested which unhesitatingly met and frequently exceeded its

exhaustive specifications in all parameters’’ 50/50 watts RMS, distortion less than
0.04%.

SQ 700X 27 transistors, 2 silicone varisters, 4 silicone diodes. "Hl FI FOR PLEASURE" said:
“Various oscilliscope traces ail add to proof of good performance in respect of wide
frequency response, low distortion and stability etc. | estimate the 700X to be a top
performance amplifier.”” 20/20 watts RMS, 0.1% distortion.

SQ 505X Electronics Australia said: ‘At onset of clipping, we recorded 50 watts per channel,
across an 8 ohm load. Power bandwidth (0.04% —3dB) is 5Hz to 50k Hz. A listening
test, using familiar speakers and source material, proved what superb unit this is.
“30/30 watts, 0.04% distortion.

SQ 202 The professional amp! 80 watts channel RMS/8 ohm, 100 watts channel RMS/4
ohm, below 0.4% distortion. 10-60,000 Hz —1dB. S/N phono 66dB unweighted,
81dB weighted. Direct coupled, fully complementary/switched hi-lo filters. 12
dB/oct.

Hear Lux at:

N.S.W.: M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst, 2221, Telephone:
54-1464. Q'LD: Stereo Supplies, 100 Turbot Si., Brisbane. 4000. Telephone:
21-3623, S.A.: Challenge Hi-Fi Stereo, 6 Gays Arcade, Adelaide. 5000,
Telephone: 23-2203, TAS: Audio Services, 72 Wilson St., Burnie. 7320,
Bgl%phong: 3:1.12-532_0' Vth: E:§?76E2|e%ronics Pty. Ltd., 43F1 Bridge Rd.,

ichmond, . Telephone: - o AL Albert TV & Hi-Fi, 282 H i
Perth. 6000. Teiepnone: 21-5004. 2 Hay st

SOLE AUSTRALIAN DISTRIBUTORS:

INTERDYN

INTERNATIONAL DYNAMICS

éAGENCIES) PTY.LTD.,
P.0. BOX 205, Cheltenham, Victoria. 3192,
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"...(The Dynaco A-25)

has estahlished a

new standard of performance
in uncolored, natural sound.”

THE HI-FI NEWSLETTER (P.O. Box 539, Hialeah, Fla. 33011)
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The critigues from these hobbyist magazines have
unusual merit as these publications accept no
advertising. Their comparative evaluations are
funded solely by the subscriptions of ardent
audiophiles.

The A-25's sound quality is a direct consequence
of its smooth frequency response, outstanding
transient characteristics, and very low distortion.
Its aperiodic design (virtually constant impedance
over its range) provides an ideal load so any
amplifier can deliver more undistorted power (and
thus higher sound levels} for a given speaker
efficiency.

“...you’ll have a
hard time buying
more musical
naturalness

at any price.”

THE STEREOPHILE (Box 49, Elwyn, Pa. 19063)

Uniformity of impedance also makes the A-25
the best choice for adding two new speakers to an
existing stereo setup using the Dynaco system™ for
four-dimensional reproduction, In this way, true
“’concert hall sound’” can be enjoyed with a
standard stereo amplifier.

See and hear two additional Dynaco models, the
AlO and A35 with markedly simifar sonics and
closely matched characteristics at your Dynaco
dealer now. Together with the A25, these models
represent the finest value available today.

FOR YOUR NEAREST DYNACO DEALER. WRITE OR PHONE

Phone: 939 2922

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1973
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A project begun last year to explore
the potential of high-power lasers to
produce controlled thermonuclear
fusion is well under way.

The project is being carried out at
the University of Rochester under
joint sponsorship of that university,
General Electric, Esso Research and
Engineering Co., and Northeast
Utilities. The New York State Atomic
& Space Development Authority and
the Empire State Electric Energy
Research Corp. also are supporting
the project with grants.

Here, Dr. Leonard M. Goldman, a
physicist on loan to the project from
GE's research and development
centre in Schenectady, adjusts in-
strumentation on the target chamber
within which fuel pellets of deuterium
or lithium deuteride will be heated
and vaporized by bursts of light from
a high-power laser system,

An objective of the study is to gain
information and data that will enable
prediction of how large the net yields
of energy and neutrons could become
in a practical system.

SIBERIAN ‘METEORITE’ A
BLACK HOLE?

Was the Siberian ‘meteorite’, that
levelled an area of forest of over
several hundred square kilometres
(in 1908) in fact a black hole?

Probably so, according to a paper

16

published in Nature (vol 245, p. 88)
last month.

Written by Drs A. A. Jackson and
M. Ryan of the University of Texas,
(centre for Radioactivity Theory =
University of Texas, Austin, Texas
78712, USA) the paper explains that
the devastation could well have been
caused by a black hole only a few

Angstroms in diameter, but possessing
a mass similar to that of an asteroid
{1020 grams).

If subsequently proven correct, this
explanation clears up a mystery that
has puzzled scientists for many years,
for the damage was so great that
energy equivalent to a 20 Megaton
atomic explosion must have been
released — yet there was no crater, and
no meteoric remains have ever been
found.

Nevertheless eyewitnesses reported
seeing a clearly visible fiery trail.

Jackson and Ryans’ belief is that the
black hole approached the earth at a
speed just above escape velocity,
causing a shock wave that produced
temperatures of some 105 K. This
caused ultraviolet radiation, and thus
a plasma column blue in colour {this
is confirmed by the eyewitness
accounts that described the trait as
being similar to a bright blue tube).

The black hole then, say Jackson
and Ryan, passed right through the
earth, emerging in the North Atlantic
somewhere between 40 and 50°N, and
30 to 40°W.

SUN BATTERY PROVIDES
POWER

Power for remote marine lights,
buoys and other navigational aids
could be provided by solar battery
units being developed by Britain’s
International Research & Development
Corporation (Fossway, Newcastle on
Tyne, UK). They could also be used
for portable flashing beacons, portable
power supplies, water pumping,
irrigation control and educational
television and domestic lighting in
developing countries.

The module shown measures about
12cm square and gives an output of
300 mA at 2 V in full sunlight. It has
been designed to take advantage of the
low manufacturing costs possible with
CdS solar cell technology.

IRD has been working on thin film
solar cells for space applications since
1965 but more recently has adapted
the technology to other fields. A
paper on the future potential of
CdS solar cells for both space and
terrestiral applications was given by
R.J. Mytton of IRD at a recent
international congress in Paris on
‘The Sun in the Service of Mankind’'.

ELECTRONICS TODAY INTERNATIONAL —NOVEMBER 1973



NEW TORPEDO

Acceptance trials are currently being
carried out by the RN to evaluate a new
type of torpedo developed by Marconi
Space and Defence Systems Ltd.

The*new torpedo is driven electrically
by contra-rotating propellors and is
guided during the initial stages of its
‘run’ via a trailing wire linked to the
firing submarine’s control computer.

Once the torpedo is within ‘sight’ of
its target an ultra-sensitive acoustic
homing head takes over the task of
guidance and at the same time
updates the submarine’s computer
memory bank,

The torpedo’s position with respect

to the target is established by the

torpedo’s steering computer, from
acoustic signals detected by the
transducer array. This computer
controls the torpedo’s course speed,
and pitch attitude during the attack
phase, and information is relayed
to the submarine. As the attack
develops, the torpedo’s homing
computer progressively increases
the rate at which the target is
interrogated, and reduces the
sensitivity of its sonar system to
ensure that accurate steering
commands are generated as the
range decreases. Steering logic
ensures high terminal accuracy on a
manoeuvring target.

SONY QUIT CALCULATOR
MARKET

Sony has decided to cease production !
of its SOBAX electronic desk-top
calculator, and to fully withdraw from
the calculator market by July, 1974,
The firm has marketed the calculator
since 1964, but has found that the
product wasn’t returning sufficient
profits.

Production in the electronic cal-
culator market has declined since
1970, with average unit prices dropping
sharply from $597 in 1967 to about
$70 in 1973. Total calculator deliveries
for Sony amounted to approximately
200 000 units with 1972 sales of
$6.49 million, only one percent of
their total sales.

The Atsugi plant that produced the
calculators will be converted into use
for video and audio equipment. Sony
plans to sell remaining inventories as
they have been sold previously, with
the service network taking care of all
after-service work, and repair parts
will be made availabie for the next

seven years.

ELECTRONIC MONITOR IN
1974 TOYOTA CARS

An electronic panel that monitors
and warns drivers of defective auto-
mobile parts has been instatled in
Toyota's 1974 model Corona
automobiles.

Called OK Monitor, the computer-
ized device monitors 11 checkpoints,
including brake lining, engine oil
and headlights, and blinks a warning
to the driver should any defects or
trouble develop.

The system consists of a sensor for
detecting malfunctions, a “computer’”’
that processes the information, a
primary warning lamp that indicates
the presence of trouble and a
secondary warning lamp which pin-
points the trouble.

The monitor panel on the ceiling
of the car, lists 11 checkpoints,
including brake, booster vacuum,
brake fiuid, engine oil, radiator
coolant, battery electrolyte, wind-
shield washer solution, headlights,
tail lights, parking lamps and license
plate lamps.
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COSTLESS
imports

These Package Systems
offer the best Quality
and value in Australia.
Look listen and com-
pare. There are pack-

ages from $159.99 to
$1,200.00. Here are
some examples: —

$159.99

Deitron 25 watt amp.
Garrard Turntable with
cue device. Realistic
Mini 1t 8" 2-way
Speakers.

$199.99 Deitron 75 Watt L.C.
Amp. Garrard
Turntable with Cue
device Realistic Mini 1l
8" 2 way speakers.
$249.99 Deitron 75 Watt I.C.
Amp. Garrard
Turntable  with Cue
device and Mag. Cart.
Realistic Midi 8’ 2-way
Speakers.

$299.99 Rambler 80 Watt I.C.
Amp. Garrard
Turntable with Mag.
Cart. Realistic Midi 8"
2-way Speakers.
$399,99 Expo 80 Watt Amp
with S.E.A. System and
inbuilt 4 channel
matrix decoder Garrard
SL72B Turntable with
Mag. Cart. Realistic
MAXI 10¥  3-way
Speakers.

$399.99 As above but with
Nivico 60 Watt Amp.

$459.99 As above but with
Pioneer 100 Watt Amp.
$59999 Nivico 5650 4 Channel
Amp. Garrard
Syncrolab Turntable
with  Mag. Cart. 4
Realistic Midi 8'* 2-way
Speakers.
$659.99 Leak Delta 70 Amp.
Garrard Zero 100
Turntable with Shure
M76  Cart. Realistic
Mini Ultimate 12" 4
way speakers.

These  combinations
may be altered to suit
your requirements..
Available at Cost Less
stores refer page 149
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QUACK DOCTORS

The United States Navy is buying
electric systems capable of
overcoming the potentially deadly
‘Donald Duck’ effect that oxy-helium
has on deep-sea divers’ speech. The
systems, worth, with spares, a total
of A$45 000, were developed for the
Roya! Navy by Marconi Space and
Defence Systems Limited, (Chelmsford,
Essex, UK} from Admiralty Research
Laboratories designs.

The ‘Donald Duck’ effect results
from divers having to breathe an
oxy-helium mixture in depths of
greater than 200 metres, where air
cannot be used safely. The mixture,
being much less dense than air,
produces changes in the speed of
sound, and therefore in the pitch of a
speaker’s voice. This rises to an
extent where it becomes completely
unintelligible to the listener. In
emergency situations, the lack of
effective communications can mean
life or death to the diver.

The Marconi system, designated
the Type 023, was developed from
ARL designs started in late 1968. It
has already seen service in the
Admiralty Experimental Diving
Unit and the Royal Naval Physio-
logical Laboratory, and is currently
being evaluated, with favourable
results, in a series of medical
research dives of up to 300 metres
by the Smithsonian Institute in the
USA. It operates on a ‘Time stretching’
principle, where each sound is
digitally analyzed, and the significant
portion, typically about one third, is
reconstructed at a slower rate, while
the rest is rejected. This has the
effect of lowering the frequency to
about a third of its transmitted value,
and thus creating full intelligibility.

LASER COMMUNICATION
CLOSER

Varian Associated (Palo Alto,
California, USA)} have developed an
advanced photomultiplier that can
detect and separate light pulses less
than one thousand millionth of a
second apart.

This development will be of great
value in high speed laser communication
systems, analytical instruments,
astronomical mapping and many other
similar applications that have been
impeded by the lack of fine
sensitivity in previous
photomultiplier tubes.

DESCRIBING A TRAIN

i

[_SIGNAL BOX A

A SIGNAL BOX B |

—

Last Train Push
sent description buttons
indication (abels

An essential feature of railway
operation is a method of transmitting
data about trains position etc from one
signal station to another.

This type of equipment, known
generically as train describers, is
traditionally electromechanical, and
many of the systems used date back
to the early 1930's.

A new type of train describer,
operating electronically, has now been
developed by AP Electronics (UK).

Operation of the transmitter and the
receiver is extremely simple. Both
transmitters and receivers may have
either 12, 24 or 36 channels, while the
receivers may comprise from three to
nine stores with descriptions in the
first three only being displayed.

A major attraction is that the
equipment is housed in one block
shelf instrument, with the trans-
mitter and receiver each measuring
400 x 270 x 400mm for a typical
12-channel system, and thus is easy
and quick to install. Operations, as
with the electromechanical train
describers, is from a 50 volt dc¢ source.
Power consumption is as low as 50

|

| 50volts; :SOvous !
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labets indication

watts,

The equipment is extremely light,
weighing only 4kg.

Only four wires need be connected
to either the transmitter or receiver —
a pair for the power unit and a pair
for the lines. The electronic
describers are very reliable in
operation and intensive operational
tests have shown the equipment to be
completely dependable. Immunity to
external interference signals is
extremely good.

Red fight-emitting diodes (LEDs) are
used for the last sent display on the
transmitter and for the description
received displays on the receiver.

The electronic describer
incorporates TTL microelectronic
circuits on printed-circuit boards
while reed relays are used for the
line buffer circuits. The reed relays
enable the new electronic train
describer to work in conjunction
with an existing electromechanical
describer,

Australian agents are Foss Electric
(Aust) Pty Ltd, 96 Penshurst St.,
Willoughby, NSW.

LATEST JAGUAR XJ6 USES
FIBRE OPTICS

27-Way CENTRaL LIGHT SCURCE.

In their latest model XJ6, Jaguar
have used fibre optic light guides to
illuminate the labelling of fascia pane!
controls governing the operation of
the air conditioning unit, the ignition
switch and the lighting switch. Just
one centrally located bulb is used to
supply the light energy for all these
points.

A considerable amount of develop-
ment work has been carried out by
the Lucas Electrical Company Ltd.,
Burnley (UK}, over past years, on the
uses of fibre optics in automotive
application.

Emphasis is presently placed on the
development of switch gear illum-
ination, in view of present safety
concern in motor vehicles. The
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advantages of switch control gear
illumination is self evident.

To meet the need for a single bulb
light source with multi-way fibre light
guide outputs for the illumination
of a number of remote devices,

Lucas have developed units with up
to 27 outlets.

However, most immediate production
requirements are for a light source
with seven outlets which can be con-
verted to adapt 14 outlets. The unit
assembly consists of an aluminized
reflector which accepts a bulb holder
assembly in a manner that the bulb
filament corresponds with the focal
point of the reflector. On the opposite
end three equally spaced lugs provide
part of the locking element which
corresponds with three latched on the
body. To lock reflector and body, the
reflector is twisted about 20° clock-
wise after locating reflector lugs in
the body latching aperture. A heat
filter/lens unit is clipped into the
body. The lens focuses the light onto
the polished fibre light guides ends
which are clipped into circular re-
tention elements on the opposite end
of lens entry.

Fibre optics light guide cables com-
prise about 600 light conducting
fibres of single fibre diameter measur-
ing approximately 40 um enclosed in
a polyvinychloride (P.V.C.) sheath.

MEMOREX TO MAKE SONY VIDEO
CASSETTES

The US Memorex organisation has
been licenced by Sony to manufacture
and market video tape cassettes in
Sony’s 3/4"" U-Matic format.

Memorex currently produces
chromium dioxide video tape for use
in the U-Matic cassettes — under the
trade name ‘Chromex’.

HUGE FUEL CELLS

The USA’s Pratt and Whitney
organization have accepted a US$5
million research project to develop
a fuel cell capable of developing a
continuous 26 000 kW — enough to
provide power for a town of at least
20 000 people.

It is hoped that the fuel cell will be
developed to demonstration stage by
1976 and be ready for commercial
usage by the early 1980's.

HEWLETT-PACKARD TO
MARKET LOW-PRICE 'SCOPES
The Colorado division of Hewlett-
Packard are reliably reported to be
actively planning to market a new
range of ‘low-price’ oscilloscopes
to compete with those from
Tektronix, Philips etc.
It is believed that the range will
include single and dual channel
oscilloscopes {of 16 MHz capability)

priced at US$500 or so,

AUTOMATIC ELECTRONIC
CONVERSION

The metric conversion calculator
chip — described in Electronics Today
International last month — is to be
incorporated in a calculator shortly
to be marketed by Summit Inter-
national (Saft Lake City, USA).

Doubling as a five-function calculator,
the unit will sell for around US$160.

Each number on the keyboard has
beneath it an abbreviation signifying a
particular metric conversion. For
example the O key doubles also for
inches to centimetres, the 8 key also
doubles for gallons to litres.

A change key selects whichever key
function is required,

To use the calculator as a conversion
device, the user firstly enters the rel-
event data (e.g. 45.7 gallons) and then
presses the change key plus the ‘gallons
to litres’ key. The readout then in-
dicates the metric equivalent of the
number quantity entered. A reverse
key is also provided to reverse the
action of the unit.

NATIONAL SEMICONDUCTOR
MARKET $39 CALCULATOR

In the USA, National Semiconductor
are actively marketing their own six-
digit fixed point calculator at a retail
price of US$39.

The calculators are being handled
through NS Electronics, a newly
formed subsidiary of National Semi-
conductor.

It is reported that the distributor
price is a mere US$28.50, thus allow-
ing a close-to 40% mark-up for the
retail trade. Despite this already low
price it is believed that NS have plans
to reduce the cost price even further
to enable retailers to sell the
calculators for around US$29.
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TWO WAY
| SPEAKERS

Slight cabinet
faults

$69.00 pair

CAR

STEREOQ Cartridge $59.95
Cassette $69.95

Complete with speakers

WALKIE
TALKIES

9 Transistor
PMG Approved
All Metal

$48.00 pair

AKAI 38D
DOLBY

$249. Others from $119

CASSETTE

ELECTROSTATIC

PHONES
$39.95

Reduced from =~
$84.00 le ol
Bankrupt stock )

Service to all makes
and types of Audio
equipment

Sell your unwanted
equipment through our
consignment sales
department

SHALLEY

ELECTRONICS PTY. LTD.,

127 York Street,
Sydney 29 7021 — 29 3767

All goods can be purchased by mail order
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AN ELECTRONIC “‘authorized’’ voices, a1
VENTURE IN ELECTRONIC Trreshtr)]ld’s sptteak:.r-;/enflcat:on ;
systems have potential as a means, for
CAGE THAT SEAGULL! SF:AE'(:H RECOGNITION example, of validating bank cash cards,
qQr . , Limited, London, and by comparing a voice-pattern
" "Jonathan Livingston Seagult Threshold Technology Incorporated, p:’e-reco‘:ijedgon the caprz, with the
is the most widely read book in (Cinnaminson, N.J. US), have actual voice of the individual presenting
the modern history of the English | | 3006 nced the signing of a letter of the cerd. These systems promise to be
language, with the soe exception intent which will shortly lead to the an important method of preventing
of the Bible . . .The people of formation of a joint venture company fraud, and several major Eritish
this country (the USA) ha,ve re- in Britain to market over much of the companies have already expressed
sponded_ remarkably to this work world, electronic systems for interest in the concept.
of meaning, of freedom, of recognising spoken words and In addition, such systems can be
stiving,and of Jove, in'an age'of converting them into signals for used for validating the authenticity of
nega‘tmtyt,h:outh_t,_andt SYRIZSIN controlling machines or instructing individuals seeking to enter restricted
.S;.:;lgu I??s annimlgcl;:st;asn?‘symbol computers. ) ) r areas, such as res‘earch laboratories,
to more than 40 million The ]oomt venture, in wh[ch EMI will and similar locatnon_s. =
Brtilsarssdn dtomilions own 60% of the equity, will be One of the most significant advantages
_ throughout the world establishec at Hayes, Middlesex. of voice data input systems used to
morl‘\!llérchandis?n P It will exploit the related control machines and to feed data to
et tastat ? cti capabilities of both EM1 and computers, is that voice input often
ROWvENT U, itas LoTul construgivel Threshold in advanced electronic eliminates a prohibitive volume of
spreading of this symbol. ... Y\le speech recognition systems and intermediate paperwork.
have the absolute and exclusive automatic pattern recognition, and Th ili i
merchandising rights and any s ] ; : e capability of Threshold is
infri f th iah will immediately begin to develop complemented by that of EMI, which
iringemantsiolthoseighgs sales of the threshold range of has gained a leading position in the
Byaayong gllse willibe'lglly electronic voice recognition systems areas of automatic pattern recognition,
prosecuted. throughout the UK, Europe, Africa magnetic recording techno]ogy
— reproduced from publicity and various other areas of the world. (notably in relation to the develop-
material associated with the Threshold has taken the lead in the ment of special magnetic coatings for
book. development and manufacture of security applications) and in various
. voice data input systems, which aspects of advanced audic engineering.
TDK TO MAKE TAPE IN USA identify spoken words and convert Threshold was established in 1970
Japan’s TDK Electronics Co. has re- them into digital signals for by a small team of engineers which
cently completed construction of a transmission to computers or for had been concentrating for several
$1 million cassette tape manufacturing controlling machine operations. years on the development of speech
plant in irvine California (USA). Another major area of Threshold’s recognition systems. It has been
Output of the plant is scheduled as expertise is in the security field. It engaged on a number of research
500 000 cassettes a month — initially. is currently testing a Threshold- projects for the US government and
This figure will be raised to one developed system which can identify a in the installation of voice data entry
million cassettes monthly in the near speaker’s voice and compare it with voice systerns for a number of industrial
future. patterns in a memory bank of applications.

ESSENTIAL BEOOK

HANDBOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES. Includes many thousands of British, USA and Japanese

transistors. 78 pages. As$1 includin gostaae.

HOW TO MAKE WALKIE-TALKI FOR LICENSED OPERATION. AS1 lncludlngrgostage.

HANDBOOK OF RADIO, TV AND INDUSTRIAL TUBE &VALVE EQUIVALENTS. Includes many thousands of British, USA,

European, Japanese and CV types of Radio, TV and industrial vaives & tubes. A$1 including postage.

PRINCIPLES OF ELECTRICITY AND MAGNETISM. 1dealt for anyone wishing to improve their knowledge of this Im,{)ortant

subject. A complete course in this subject for the student, technitian or engineer. Suitable for those studying electronics. Authors

Pac?e & Adams. As recommended to technicat colleges & universities, 532Tpages. FullE tustrated, A$6 includ ngL ostage.

CONSTRUCTORS MANUAL OF ELECTRONIC CIRCUITS FOR THE HOME. ELECTRONIC NOVELTIES FOR THE

MOTORIST. PRACTICAL TRANSISTOR NOVELTY CIRCUITS. The above 3 new books sent for A$4 including postage.

MOBILE RADIO TELEPHONE EQUIPMENT HANDBOOK. Gives circuits, data and ilfustrations plus some valuable

modifications forfopular commercial radiotelephone equipments. A$8 including postage.

HOW TO MAKE 2 & 4 METRE CONVERTORS FOR AMATEUR USE. A$2 including postage. X

THE THEORY OF GUIDED ELECTROMAGNETIC WAVES. R. Waldron. The most comprehensive book ever written about

Wave-Guides, Transmission Lines, Cavity Resonators, Micro-Waves etc. Contains important mathematical formulae and data. 500

e_ages. Marconi Series. Usually A$22. Special otfer A$14 post free. ) N
HE SCATTERING AND DIFRACTION OF WAVES. A goldmine of information for the experimenter, amateur and scientist.

Publiished by Oxford University Press A$4 including postage.

THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT HANDBOOK. Gives circuits, data and illustrations plus valuable

infcirmatlon for British/USA receivers, transmitters, trans/receivers. with modifications to sets and test equipment. A$7 including
ostage,

BII-FI, P.A. GUITAR & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK, Includes circuits up to 1100 watts output.

Tremolo, Vibrato and Fuzz-Box Etc. A$2 including postage.

ANY BOOK ON ANY SUBJECT OBTAINED FOR YOU. STATE TITLE. AUTHOR. PUBLISHER.

Send cheque, international money order or registered cash to:
DEPT. AET. GERALD MYERS. (Bookseller & Publisher).

18 SHAFTESBURY STREET, LEEDS. LS12 3BT. YORKSHIRE, ENGLAND.
TRADE ENQUIRIES INVITED.
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BATTERIESMAY
BEAT BLACKOUTS

Improved sodium-sulfur batteries are
the goal of a development project
jointly funded by General Electric and
Edison Electric Institute. A major
problem is overcoming corrosion of
the beta-alumina separators by liquid
sulfur and sodium. The batteries
operate at temperatures of 3000 to
3500C. GE vice president Arthur M.
Bueche says that the batteries offer
an efficient means of avoiding future
blackouts by storing off-peak
electrical power. They also may be
useful to power vehicles,

Meanwhile, a long life storage
battery using molten lithium metal
sulfide electrodes has been
developed by Rockwell International.
A demonstration cell has been
charged and discharged 225 times
with a near zero loss of capacity.
Work is now being done on a
practical-size battery that could be
used in banks to store power
generated during slack periods, which
could be discharged during periods of
peak power demands.

NEW STANDARD FOR RADIO
INTERFERENCE LIMITS

A new Australian standard covering
radio interference limits and measure-
ments for television and radio
receivers, has been published by the
Standards Association. It is issued as
Australian Standard 1053.

The standard prescribes limits for
conducted and radiated interference
to radio broadcasting services emanat-
ing from radio and television
receivers. The limits are similar to
those recommended by CISPR
(International Special Committee on
Radio Interference).

The method of measurement is
technically identical with that recom-
mended by CISPR and published by
the International Electrotechnical
Commission {IEC) in Publication 106
for 300 ohm input impedances using
measuring equipment described in
CISPR Publications 1 and 2.

The prescription of limits stringent
enough to give full protection to all
broadcast reception, including that in
areas of low field strength, is impractic-
able. These limits are a compromise
between higher receiver costs and
desirable limits in order to protect
broadcasting services in those areas
most likely to be affected. It is
appreciated that the standard will
not provide adequate protection for
other services under all circumstances
but it is considered to offer the best
protection possible at present.

Copies of As 1053 may be obtained
from the various offices of the
Standards Association for $2.40 each.
(Postage extra).

CHINA TO USE PAL TV?

According to reports from Peking,
China has started experimental colour
TV broadcasting using the PAL
system (shortly to be introduced also
to Australia).

It is understood that Chinese TV
experts have already visited West
Germany to sign licencing agreements
with Telfunken, hoiders of the PAL
system patents.

China has TV broadcasting stations
in all provinces excluding Tibet,
however TV installations number only
around 100 000 — for a total pop-
ulation approaching 800 million.

INDUSTRY WANTS RIGHT
TO MARKET ADOITIONAL
TELEPHONE APPLIANCES

Telecommunications firms want the
right to sell to subscribers a range of
equipment that can be connected to
the public telephone network, just as
other manufacturers sell appliances
for connection to electricity, gas and
water services,

At present five firms approved by the
Australian Post Office are permitted to
sell or lease private automatic branch
exchanges (PABXs to customers, and to
install these in premises.

But less-sophisticated office .
switchboards (private manual branch
exchanges, or PMBXs) are provided
exclusively by the Post Office, which
also monopolises telephone
instruments and other apparatus for
subscribers.

Most of the equipment itself is made
by private enterprise for the Post
Office, which does the marketing. .

The Australian Telecommunications
Development Association’s recent
submissions to the Commission of
Inquiry into the Australian Post Office
and the adequacy of its services
included one seeking extension of the
present PABX approved-contractors
arrangement into other areas.

The association argued that it would
be in the public interest for competing
private-enterprise firms to be allowed
to market PMB Xs, intercommunication
systems, aiternatives to the present
telephone instruments, data modems,
and peripheral equipment for
telephone and Telex services.

“Alternative’’ types of telephones
referred chiefly to push-button phones,
which now are not allowed to be
connected to APO telephone lines.

The submission also sought
installation and maintenance rights,
including the provision of maintenance
services for PABXs (now performed by
the APO, which charges service fees).

The association also asked for the
right to supply and install cable
reticulation for all types of tele-
communications devices, for which it

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1973

CONTROLLED
SWITCHBOARDS
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SIMULTANEOUS CONTROL OF
1 —20 CHANNELS
Switched or proportional
Distances of up to one mile
Eliminate wires completely.

Further details

SILVERTONE
ELECTRONICS

UNIT 6. No. 2 SCHOFIELD ST.
RIVERWOOD. NSW. 2210
Phone 533 3517

| Page 35

M. S. COMPONENTS

The following Amendments apply to the
20 page catalogue published in the
Septemnber issue of Electronics Today
International.

*‘Star-pacs,’”’ — 1078 — should
read BC 177 and BC 178
Audio Generator Mode! TE-22
D price should be $48.00.

RF Signal Generator Model
TE-20D price should be
$40.00

Connectors PR4 should be
Paa

Reed Switches

Types XS4/2 and XS/10 under
‘*Function” should read
llN/oll

Transformers — The price of
the X3A Jabel soldering iron
transformer should be $12.95.
Microphones — Cassette type
D.M. 230 has now been
discontinued.

Amplifiers — Expo Model
KA-3300 is now Model E 15 x
4 {(Ilmproved version, same
‘price).

Semiconductors —  Silicon
types PB40, PA40, PAGO, all
have a maximum current
rating of 25 amps R.M.S.
Knobs — Types WT | and E/30
both are priced at 22c.
Mutitimeters, — Type 460ED
should read Type 450ED.

Page 3
Page 3
Page 3

Page 6
Page 8

Page 10

Page 34

Page 36

Page 37
Page 37

M. S. COMPONENTS
96-97 Regent Street, Redfern 2016

| Telephone: 69-6922
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predicts increasing demand and
diversity.

The association argued that the
approved-contractor arrangement
benefits the individual subscriber by
giving him a choice: he selects the type
of system he wants, at the price he
wants to pay, and gets it without
delay.

It said that competition generated the
incentive for suppliers to ascertain just
what subscribers needed, and to design
and produce what they wanted as
economically as possible.

The association said that after
contractors took over the direct supply
of PABXs from the APO in 1956 they
eliminated a long waiting list.

Earlier in the commission’s hearings
the APO conceded that it had handed
over PABX business because it lacked
sufficient resources to overtake the
demand, and acknowledged that it was
well satisfied with the approved-
contractors scheme.

The ATDA argued that extension
of the approved-contractors arrange-
ment to other products would ensure
efficiency, best competitive price and
earliest delivery, and would avoid the
unnecessary use of public money in
financing private facilities.

It might be claimed that choice made
the APO’s maintenance work more
difficult, because of a multiplicity
of equipment types to be serviced.

But the association argued that the
solution was to make the suppliers
responsible for maintenance services,
as in many other countries.

This also would benefit the
subscriber, because he would take into
account the cost and dependability of
maintenance service in making his
choice of PABX or other equipment.

In addition, servicing by the suppliers
would conserve the APO’s skilled
manpower and free scarce capital
funds for urgent needs, such as
additional exchange equipment and
other plant to reduce the present
backlog of telephone applications.

It would be necessary for the APO to
control technical standards to preserve
the performance quality of the network,
but this already worked successfully in
the PABX field.

A similar practice existed in the United
States, where private manufacturers
must conform to technical standards
laid down by the Federal
Communications Commission.

The ATDA asked the Commission to
consider the distribution of gas,
electricity and water, and the
provision of appliances.

"In each case the common
reticulation network is controlled and
operated by an authority, but the
consumer has a choice of a range of
appliances from competing
manufacturers which can be bought and
connected to the network — appliances
which meet technical standards laid
down by the relevant authority.

“Furthermore, in the provision of
these services public funds, or the
relevant authority’s funds, are not in
general used to finance the appliances
for use by individual customers.”’

SIMPLER TV

Horizontal and vertical hold
controls will no longer be required
on TV receivers if a new technique
developed by Toshiba proves
successful.

In an experimental receiver, a
ceramic resonator operating at
252 kHz is divided down to
15.75 kHz to provide stable
horizontal synchronization.

Vertical synchronization is
achieved by further division of
the horizontal pulses.

The inherent stability of the
resonator is so good, it is claimed
that frequency drift is less than the
puil-in range of the AFC circuit. @

The Admedia group of South
Australia have just been
appointed as advertising
representatives for Electronics
Today International in that
State. The company’s address
is:— Admedia Group of S.A.,
12-20 O'Connell St., North
Adelaide, S.A. 5006, Te!:
67-1129.
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ELECTRONICS
=it’s easy!

This course, written in
down-to-earth language, takes the
mystery out of electronics —
explaining it as the logical,
fundamentally simple, yet far-ranging
subject that it really is.




A new approach to basic electronics begins with

this first article of a series. /

TO the unenlightened even the
simplest process can be a mystery. Yet
with training the mystery vanishes
when it is seen how simple logica)
techniques are combined to fulfil a
task.

As we try to further our knowledge
of the world about us, we collect facts
gained from practical research and a
great deal of thinking. Then by further
mental effort we construct
fundamental concepts that describe
the observed facts.

These concepts, are more readily
understood and remembered than an
enormously long list of individual
facts; and, coupled with imagination,
provide the power to create and
understand  processes of  great
intricacy. Furthermore, by getting
down to basics it is possible to build
out again in quite new directions.

It is a human habit to try and make

all experience black or white,
classifying it into distinct
compartments having a generally
accepted name - medicine,

engineering, farming, etc. It seems so
tidy and assists information retrieval,
but there is an evergrowing awareness
that life is not like this, and processes
are only understood properly by a
multi-disciplinary approach.

Electronics, although seen by many
in the past as a self-contained subject,
should, more correctly, be regarded as
a universal discipline necessary to a
remarkably wide range of endeavour.
It is vital to communications,
archaeology, medicine, language
teaching, banking, education, farming
— a complete list would be never
ending.

Because of this, thoughout this

course, our treatment of electronics
will be a general basic approach —
known loosely nowadays as a systems
study. It will contrast with the more
traditional approach, given in books
and courses, by placing more emphasis
on where a concept fits, rather than on
how a manufacturer makes
components or how the fundamental
particles involved behave.

THE BLACK-BOX APPROACH

The physical world consists of
numerous processes that interact with
each other to form a reasonably
well-balanced mammoth process. The
nature of the individual processes vary
enormously. In the natural world they
involve such phenomena as biological
behaviour and electro-chemical
reactions. Man has added processes of
his own that function optical and

Fig. 1. As both tape-recorders perform basically similar tasks, their *black box’ representation may be the same.

SOUND OR >
TAPE INPUT
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TOP: Fig 2a). Complete TV trans-
mitter and receiver — this ‘black box’
representation shows the rudiments

of the system, Each individual ‘box*
may take one of many forms — yet the
system as a whole can always be
portrayed as shown here.

CENTRE: (Fig. 2b). Black box rep-
resentation of the internal workings

of the TV camera (shown ringed in

INPUT

(b)

-3

h | .

drawing above). Here, an elementary
knowledge of television techniques
would be needed in order to under-
stand the individual ‘black boxes’ into
which the camera has now been
broken down,

electronic hardware put together to
create the machinery needed to make
life easier,

To gain an understanding of the
overall function of a system of any
type, we need to break it down into
recognisable basic blocks that each
behave in a way that is comprehensible
to us. This approach also enables one
to realise what else the total system
might do if the circumstances were a
little different. Alternatively, it should
tell how to modify a block or two to
obtain a different behaviour,

Such blocks in electronics are
commonly called “‘black boxes”. The
behaviour of a given kind of “black
box” is always the same (by
definition), but the internal
mechanism used to achieve the given
performance could be quite different
(as shown in Fig. 1).

At a systems level of study it does
not matter what is inside the box; its
role is to provide characteristics of a
certain  kind. Understanding the
behaviour of the system needs little
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(c)

knowledge of the inside of such “black
boxes’’. Similarly when designing a
new system, it is first realised as a
string of “black boxes” picked from
one’s catalogue of feasible concepts.
(There is a catch, however, for
technology is changing so rapidly that
there is an ever-increasing and
apparently never-ending supply of new
functions coming into being. A
compromise must, therefore, be drawn
between being right up-to-date and
actually getting on with building a
working system).

When a system fails to operate, the
faulty “black box’’ can be isolated for
repair; this is achieved by applying
carefully thought-out tests to the
system to diagnose the fault, or in the
case of small systems, by simply
replacing “black boxes’’ one by one
until the system works again.
Designing and repairing “‘black boxes’’
needs a knowledge of more basic
electronic design — we will be mainly
concerned with this level in the early
stages of the course.

QUTPUT IS THE VIDEO SIGNAL PLUS
SYNCHRONISING SIGNALS FOR
‘ RESTORING PICTURE IN RECEIVER

' E ouTPUT

BELOW: (Fig. 2c}). Final ‘breakdown’.
This drawing shows the components
and their interconnections that
collectively form the part of the TV
camera in Fig 2b. (As will be explained
further in this course, symbols are used
to represent components — rather than
pictures of the components themsieves).

At a stage more basic again, are
scientists, research engineers and
circuit designers who each have a
specialized knowledge of the many
individual facets of the basic
components — it is they who invent
and develop new devices.

To illustrate this hierarchy, consider
the system used to transmit visual

information to other places —
television. In Fig. 2a television
system is depicted as a number of

interconnected black boxes. The
names in this form of portrayal (called
a schematic) tell even the untrained
the purpose of each box, The next
stage of complexity is another
schematic (still drawn as boxes, for we
are not yet at the component level)
that uses commonly available
functions. The camera only, of Fig. 2a
is drawn in Fig. 2b to illustrate this —
the complete system diagram would
need a great deal of space. If we
wished actually to oonstruct or
fault-find the camera, we would need
to know about the inside of each box,
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Fig. 3. Electronic circuits invariably need to be used in conjunction with ‘bits’ from other
disciplines. Television, for example, utilises a number of mechanical and optical com-

ponents — as our drawing shows.

and here we use circuit diagrams that
show the actual connections made
between components.

In electronic circuit diagrams,
symbols are used to represent the
various components — thus a battery is
shown as —W\—  regardless of its
actual size or shape, a resistor is
usually shown as —ww—  and a
capacitor as —+—— . Circuit diagrams
are in fact a shorthand way of showing
components and their
interconnections.

The circuit shown in Fig 2¢ is that of
the video signal amplifier (Fig. 2b).
Given a circuit diagram and a little
basic knowledge, it is relatively-easy to
assemble the circuit to form a more
complicated black box.

O ccasionally, especially when
designing new circuits, it helps to have

more fundamental details of the
operation, manufacturing process and
material properties of components,
but that stage is not entirely essential
if the need is only to make designs
already detailed by a designer, in
application notes, or an electronic
magazine. (A point to remember when
studying schematics is that the supply
of power necessary to operate the
circuit is often omitted to simplify the
drawing).

The systems approach to a problem
is not restricted to use in electronics
alone. It is just as useable in the study
and design of mechanical and optical
systems, as well as a host of
non-physical processes. The electronic
worker cannot avoid becoming
involved with other disciplines — in
the study of television for example, he

Fig. 4. Complex devices may appear baffling — until broken down to show the actual
functions: a/ Circuit diagram of a complex burglar alarm. b/ It’s oper=*ion is much clearer

as shown here.
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or she would need to know something
of optical techniques, photography
and acoustics (as shown in Fig. 3).

When systems are studied as boxes at
the various levels described in this
brief introductory article, a seemingly
incomprehensible device (like that
shown in Fig. 4) crumbles, slowly
perhaps, but assuredly, to a stage
where it is almost obvious — the
mystery has vanished. With training
and experience, that this course will
provide, it will become possible to
recognise the individual blocks in an
intricate circuit diagram and thus
realise its behaviour.

In electronics that which was
regarded as a complex systend
component a decade or so ago, might
now be merely a sub-system of
another larger system. Twenty vyears
ago it was a major project to design
and build a stable amplifier for
precision applications. (T his is a device
commonly used in many branches of
electronics. Its function is to enlarge
signals, and will be studied later).
Today, they are of fingernail size,
consume only a minute amount of
power, perform equally as well as the
best of yesteryear, yet sell at a price,
that enables them to be used with
little regard for their cost. The earlier
units used a thousand times more
power, cost a hundred times as much,
and were at least the size of a shoe
box. The old and the new forms are
contrasted in Fig. 5.

This trend towards the sale of
complete inexpensive sub-systems as
the most basic building block enables
even the learner of today to build
sophisticated devices speedily and at
reasonable cost. It is because of this
development that this particular
course is different from most others
on electronics.

So much for the way in which we
treat a system to gain an
understanding of its operations. Let us
now concentrate on the fundamental
nature of black boxes.

Power flow in
electronic black-hoxes

For a system to operate, it usually
must have an energy or power supply,
The law of conservation of energy says
there must be an energy balance (Fig.
6) — energy given out by a system as
useful output, plus the energy losses of
components, must equal the input
energy from the supply.

Black boxes, therefore, have inputs
and outputs of energy. For example,
there might be an input of power to
drive it and an input to operate the
output. The relationship between the
input and the output is called the
transfer function of the box, for it
expresses how the input is effectively
transferred to the output. In boxes
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consuming small powers we refer to
the input and output energies as
signals. The input signal ta a black box
invariably controls the power flow to
the putput — like a tap controls water
flow. There are a few electronic
systems that derive their power from
the input signal, but they are not
common. The old-fashioned crystal
radio set of our grandfather’'s day was
an example of this. The energy used to
drive the headphones was actually
derived from the signal transmitted by

Fig. 6. The total amount of energy flowing into any system
will always be the same as the total amount of energy

flowing out of that system.

SUPPLY OF POWER

A\

-
INPUT SIGNAL -
POWER

e

o

POWER MAY BE
STORED

LOSSES OF POWER AS

Fig. 7. Signals from many processes may not be in a form
suitable for electronic processing. Transducers, are used to
make the necessary transformations. Here, information from
many different parts of this mammoth steel rolling mill is
transduced into electrical form and displayed on this controf

desk.

o OUTPUT SIGNAL
POWER

HEAT. SOUND, LIGHT ETC. \

the broadcasting station, and no
battery or other form of power supply
was required.

Black boxes connected to the power
supply will be constructed from two
classes of component. They can either
dissipate {or waste) the energy as
losses {for example, the heating of a
resistor) or they can store energy
giving it back later. An example of this
— explained in detail later in this
course — is a coil of wire forming an
inductor. This can store electrical

ELECTRONICS TODAY INTERNATIONAL —NOVEMBER 1973

Fig. 5. Dramatically illustratin
the rapidly changing nature o
electronic techniques, the tiny
module (below) has virtually
identical performance as the
massive unit shown above it.
Both are high power audio
amplifiers.

energy by virtue of a magnetic field.
Another example is that of two close,
but not touching, metal plates (known
as a capacitor) that can store energy as
an electric charge.

Resistors (often abbreviated when
written, to (R)), inductors (L) and
capacitors (C) are the basic elements
of electronics. In practice, each has
some degree of unwanted power-loss
or storage and this may be important,
as will be seen later. Basic resistors,
inductors, or capacitors have a wire

o

B
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going into them, and another leading
from them. (They are ‘passive
elements’ in that they are unable to
increase {amplify) the power level of
input signals transferred to the output.
They can be used to set the flow-rate
of power but cannot produce a higher
power at their output than that at
their input.

THE AMPLIFIER

Another class of basic element, the
amplifier, by contrast, has three
terminals (at least) — input signal,
power input and output signal, and
with these an output signal can be
made much larger than the input
signal.

An amplifier does not increase power
in a mysterious way. It merely acts as
a device whereby a small input power
can control a large output power by
allowing it to flow (under control)
from the power supply — just as a
small hydraulic tap is operated to
control the lift of a car-hoist in a
service station. Such devices are
known as ‘active elements’. Individual
passive elements are often combined to
produce a passive circuit; these circuits
can then be combined with active
elements to form larger circuits.

THE NEED FOR
TRANSDUCER BLACK BOXES

Some black boxes serve the purpose
of interfacing an electronic system
with the physical world, and vice
versa. They change (or in electronic
parlance, ‘transduce’) physical
variables, such as sound, brightness
and length into an electrical equivalent
signal that is compatible with
electronic techniques.

These are the ‘sensors’ of man-made
systems, acting much as eyes, ears, etc
do in other ways in humans.

The television camera, for example,
changes visual images into electronic
signals suitable for broadcasting. Once
the electronic signals are processed, it
will eventually be necessary to change
them back to a non-electronic form
(which may, for example, be the
output of arecord player).

The loudspeaker is one such output
transducer, for it converts electric
currents to the motion of a diaphragm,
thus producing sound pressure waves
in the air that we recognise as music or
speech.

Electronic systems then, are built up
from passive elements (resistors,
inductors and capacitors in the main)
that can either store or lose energy,
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and active elements {amplifiers) that
enable energy flow to be regulated
from a main supply. A proper
understanding of these  basic
differences greatly assists
comprehension of the operations of
circuits that are encountered as we
proceed.

As it is too early to start practical
work, find out if vyou really
understand the systems approach by
sketching the black-box diagrams of
common processes around you — they
need not be electronic.

Examples worth trying are a
motor-car, or bicycle system with a
rider, the movie film process from
scene to screen, automatic street
lighting where the sun is used to
switch the lamp off during the day,
and traffic lights controlling vehicles at
an intersection. Remember to identify
where the power is coming from and
going to, and which are the active and
passive elements of each system. [

Perhaps the most complex
electric systems yet devised
are those used in space —
typifing such applications is
this NASA model of the
USSR’s Soyuz and the US
Apollo spacecrafts in sim-
ulated rendezvous and docking
in Earth orbit.

Two transducers used in everyday life. The
microphone (left) transduces sound energy
into electrical energy, conversely the loud-
speakers (below) transduces electrical
energy back into sound.
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NASA -the first
15 years

A resume of past achievements and future plans of the American Space Agency.

FIFTEEN vyears ago, on the 29th of
July 1958, President Eisenhower
signed into law the National
Aeronautics and Space Act of 1958.
As a direct result of this legislation the
National Aeronautics and Space
Administrations — NASA, was
officially born two months later on
October the first.

Prior to this time, research into
rocket technology in the United States
was fragmented among the military
services and NASA’s predecessor the

Nationdl Advisory Committee for
Aeronautics (NACA). This
fragmentation and its resulting

jealousies prevented any real progress
being made.
Russia‘s Sputnik 1, launched Oct. 4,

1957, put 184 pounds of scientific
instruments into orbit and seriously
challenged the United States’
reputation for technological
superiority. Congratulatory messages
had hardly stopped pouring in to the
U.S.S.R. when the Soviets on Nov. 3
launched another Sputnik with six
times the payload of the first one. This
one also carried the first space
passenger, a dog named Laika.

From the public and official concern
arising from these events the United
States realized that they needed a
space program built on a foundation
of well-formulated basic policy and
pianning, effectively organized,
adequately funded, and given high
priorities.

Skylab 2 astronauts, from left to right,

Dr. Joseph P. Kerwin, science pilot; Charles
Conrad, Jr., mission commander; and Paul
Weitz, pilot, pause in front of the Saturn
18 space vehicle that launched them to
Earth orbit from Complex 398B.

The outcome was a civilian space
agepcy, the National Aeronautics and
Space Administration, whose policy
was ‘‘that activities in space should be
devoted to peaceful purposes for the
benefit of all mankind.”’

When NASA celebrated its 15th
birthday on the first of October, the
U.S. had orbiting the Earth every 90
minutes a 100-ton space station,
Skylab. By contrast, the  first US
satellite, Explorer 1, launched Jan. 31,
1958, weighed just a little over 30
pounds. For all its smallsize, Explorer
1 was scientifically productive. f{t
discovered the Van Allen Belts, areas
of high energy particles rhat surround
the Earth. |

Skylab, manned by three crews of
three astronauts each for periods of up
to two months, is conducting solar
astronomy, Earth resoyrces, medical

and other scientific and technical
investigations.
It is hoped that the Skylab

experiments in space will provide new
knowledge for the improvement of life
on Earth and that its investigations
and experiments will heip develop new
methods of learning about the Earth's
environment and resources, and
provide new ways to evaluate
programs directed at preserving or
enhancing those resources throughout
the world.

Following are summaries of the
major space programs undertaken
during NASA’s first 15 years.

MANNED SPACE FLIGHT

In manned space flight the Russians
were again first in the fieid. Yuri
Gagarin, in his space ship Vostok, was
the first man in space making an
orbital flight in April 1961.

The United States’ manned space
flight program, Project Mercury, was
established in October 1958 and in
May 1961 Alan Shepard became the
first American in space. He made a
suborbital flight of 15 minutes,
successfuly landing in the Atlantic
ocean 302 miles down range from
Cape Canaveral.

On Febryary 20, 1962, John Glenn
became the first of four Mercury
astronauts to be placed in Earth orbit
thus accomplishing the major goal of
the program.

Following Mercury, the Gemini
Program extended manned spaceflight
activities by the development of a
two-man spacecraft designed for long
duration flights. From March 1965 to
November 1966, ten manned
Earth-orbital Gemini | flights were
flown for missions of from 5 hours to
14 days.



In the late sixties and early seventies,
the Apollo lunar landing program
dominated the space program. In
December 1968, with the flight Apollo
8, man first circled the Moon and
returned safely to Earth. Starting with
the flight of apollo 11 and Neil
Armstrong’s first step on the lunar
surface July 20, 1969, twelve
astronauts were eventually to explore
the Moon until December 1972 when
the flight of Apollo 17 officially ended
the program. But the five scientific

stations established on the Moon
continue to relay information to
Earth, and it will take years to

completely analyze the hundreds of
pounds of lunar material returned to
Earth.

Following 1973, the year of Skylab,
the next major manned flight program
will be the joint Apollo-Soyuz Test
Project — the first manned
international space effort. American
astronauts, in an Apollo spacecraft,
will rendezvous, dock, and visit an
orbiting USSR Soyuz spacecraft. In
turn, Soyuz crewmen will pass through
the docking module and return the
visit to Apollo. Target date for the
faunch is July 15, 1975.

Toward the end of this decade, the
Space Shuttle will be ready for its
major role in space. Needed to make
space operations less complex and less
costly, the reusable Space Shuttle is
designed to carry out various missions
in Earth orbit at a fraction of the cost

that present day launch vehicles
demand.
SPACE SCIENCES

Through the wuse of unmanned
spacecraft, the exploration of space
has provided man with a better
understanding of his own planet and

A surgery team at St. Luke’s Hospital in
Denver performs a hip-joint replacetnent in
anew clean room facility which helps

lessen the danger of infection to the
patient. The surgery is being performed in

a foldable clean room which can be stored
when not in use. Air is forced in a gentle
breeze from the rear of the room to the open
front. Team members “upwind” of the
patient wear astronaut-type helmets and
garments which are impermeable to bacteria.
Team members *“downwind’ of the patient
are not required to wear the special gear,
since the air around them is circulated away
from the patient. Application of the clean
room technique for surgery was déveloped
by Martin Marietta Corporation’s Denver
division for the National Aeronautics and
Space Administration and is being evaluated
at St. Luke’s.

an opportunity to see other planets,
stars, and galaxies, unhindered by the
Earth’s obscuring atmosphere.

Earth-orbiting satellites have
discovered and mapped in detail the
highly complex magnetosphere
surrounding Earth and the effect of
solar radiation on Earth’s ionosphere
and atmosphere. Other spacecraft have
looked far into space to study
ultraviolet, infrared, X-ray and
gamma-ray radiation to learn more
about stars, galaxies and the
little-understood pulsars, quasars and
black holes.

Instrumented spacecraft have orbited
Mars and have been sent toward Venus
and Jupiter. The information from
these probes will contribute to an
understanding of those planets and
why they are different from the planet
Earth. Other far-ranging spacecraft
mapped the Moon in detail and
observed the Sun and the solar wind
from widely separated points in the
solar system.

In NASA'’s first 15 years, some 300
satellites have been sent into Earth

orbit and interplanetary space.
Milestones include:
o Rangers, Surveyors and Lunar

Orbiters: these unmanned spacecraft
launched in the early 1960’s paved the
way for man’s first landing on an alien
planet, returning thousands of closeup
pictures of the lunar surface and
scientific data on its composition.

o Mariner: A family of planetary
probes designed to investigate Mars
and Venus. Orbiting the Red Planet in
1971, Mariner 9 provided man with his
first closeup look, returning more than
7,000 pictures and other important
scientific information. The

information obtained by Mariner 9 has
provided valuable data for planning

the 1975
life-detection
Martian surface.

o Pioneer 10: Launched in 1972,
Pioneer 10 will make the first

reconnaissance of giant Jupiter in
December, 1973, before becoming the
first manmade object to escape the
solar system. Pioneer 10 completed
the first successful passage through the
asteroid belt during its
one-billion-kilometer
(620-million-mile) journey. A second
Jupiter probe, Pioneer 11, is scheduled
to reach the planet in December 1974.

APPLICATIONS

In the area of direct benefits to
mankind as a result of space activity,
the groundwork was done in the early
‘60's 'with passive and active
communications satellites and early
meteorological spacecraft.

The Echo balloon sateliites launched
in 1960 and 1964, and seen by more
people than any other man made
objects in history, were some of the
early stepping stones to the billion
doltar global commercial
communications satellite industry.
They were followed by the Telstar, an
active communications repeater,
developed by American Telephone and
Telegraph Corporation in 1962 and
1964, and NASA's Relay satellites in
1962 and 1964. With the launching of
the synchronous orbit satellites,
Syncoms 1 and 2 in 1963, it was
apparent that the commercial
capability required. for the
Communications Satellite
Corporation, ‘incorporated in 1962,
was available.

NASA is now phasing out its
conventional communications satellite
research and development activity,
leaving future endeavors to private

landing of Viking
laboratory on the




NASA -the first
15 years

industry. The last and largest
communications satellites developed
by NASA, ATS-F, will be launched
early mext year to pioneer in even
more advanced areas of
communications technology. These
satellites will be used for experimental
broadcasts of instructional and
educational television to remote
regions, experiments dealing with such
things as air and sea traffic contro! and
satellite-to-satellite communications.

The first meteorological satellite,
Tiros-1, was launched in 1960,
followed by a rapid succession of
similar spacecraft in following years.
These resulted in the establishment in
1966 of the first operational
meteorological satellite system.
Weather satellites have observed every
major storm or hurricane since the
launching of the first T1IROS, and
improvements in such spacecraft flow
from research performed with NASA's
Nimbus and Applications Technology
Satellites.

In 1972, the first Earth Resources
Technology Satellite, ERTS-1, was
launched and continues to return
information of great importance in
managing the Earth’s resources and
observing its environment. More than
three hundred investigators are using

data from this spacecraft in
experimental applications to these
fields.

It is said that the ERTS project will
help mankind solve some of the most
pressing social and economic problems
from one end of Earth to the other.

The photos and data on earth
resources brought back by the Skylab
astronauts from a battery of more
sophisticated Earth observation
equipment, onboard the orbiting
workshop, will provide even more
information in this area.

AERONAUTICS

The joint NASA/USAF/USN X-15
rocket powered airplane made its first
flight in June 1959, The world’s only
manned aircraft capable of hypersonic
flight, the X-15 flew to a peak aititude
of 354,200 feet (67 plus miles) and a
top speed of 4,520 miles per hour
{Mach 6.7).

During the nearly 10 years of flight,
the X-15 made major contributions to
understanding the problems of
manned flight both in the atmosphere
and in space. It was used to study the
effects of extreme conditions of
hypersonic flight on skin friction and
thermal expansion, it pioneered the
use of ablative coatings, aided the
efficient design of structures, and
fulfilled its workhorse test-bed role
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This photo, taken by the Apollo |l crew on their way home from the moon, shows both the

first landing site and the last — that of Apollo 17.

It was taken from a distance of 16,000 kilometres after the Apollo Il crew had fired their
engines on the back side of the moon to place them in a correct trajectory for earth return.
To the right of the dotted line is the side of the moon which cannot be seen from earth.

The darker left hand side is that which i$ normally visible.

encompassing approximately 40
wide-ranging experiments.

One of many NASA contributions
during this period was the single-pivot
variable-swept wing which allows
efficient flight at bogh high and low
speeds. This concept was first applied
to the Air Force F-111 and has since
been adopted for the F-14 fighter and
the B-1 bomber.

The initial flight tests of the
NASA-developed supercritical wing
have successfully demonstrated that
the new shaped airfoil does permit an
F-8 aircraft to operate approximately
15 per cent more efficiently. These
test results showed that the wing
produces higher speed and greater
range without increases in fuel
consumption.

The US Air Force contractors are
currently designing two Advanced
Medium STOL Transport prototype
aircraft employing supercritical wing

technology and also propulsive-lift
concepts derived from NASA
technology. The propulsive-lift
concepts use engine exhaust air to
provide additional lift to the aircraft,
permitting low approach and takeoff
speed, to facilitate short field
operations. NASA’s Quiet
Propulsive-Lift Technology program
promises to contribute significantly to
reducing congestion and noise impact
at existing civil airports and would
enable use of smaller, more
conveniently located, quiet-ports near
city centres.

The experimental Quiet Engine
Program, started in 1969, has
demonstrated jet engine noise levels
significantly below the US Federal
Aviation Regulation requirements.
Aircraft noise is currently constraining
growth of civil aviation but the quiet
engine technology development
program aims at making aircraft
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quieter and thus, more acceptable to
the community environment. 7

TECHNOLOGY UTILIZATION

NASA’s Technology Utilization
Office has been assigned the task of
making certain that any technology
developed . by the agency would be
made readily available to any who
want to use it for peaceful purposes.
The office currently operates six
Regional Dissemination Centres or
technological data banks located
around the US. By consulting any one
of these computer-controlled data
banks, a potential user has ready
access to all of the other five in getting
answers to his technical problems.

The dissemination centres contain
more than one million individual
publications deal with technology over
a wide range of disciplines. These
materials represent new developments
and inventions resulting from more
than $45 billion worth of contracts
with more than 400,000 separate
companies during NASA’s first 15
years. There is, in addition, a vast
body of new technology developed by
the space agency in its own
government-operated laboratories and
research centres.

Since 1970 more than 2,000 firms,
ranging from small businesses
employing less than 50 people to very
farge industrial complexes, have used
the services of the Dissemination
Centres annually.

The field of medicine has put more
NASA-developed technology to use
than any other discipline — mainly
because of space age advances in
miniaturization and sophisticated
electronics circuitry. This is well
illustrated by the following notable
cases.
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A compact, fully automatic gas
analyzer is now on the commercial
market. The gas analyzer measures the
composition of air breathed in and
exhaled from the lungs as an aid in

monitoring pulmonary and
cardiovascular activity in human
patients. It affords prompt

information on human respiratory and
metabolic functions, previously
unavailable or too time consuming to
obtain.

In hospital intensive care units, the
instrument can be used to monitor the
breathing of acutely ill patients,
signaiing the need for changes in
therapy more efficiently than previous
methods. In surgeries, the
anaesthesiologist can monitor the
patient’s progress, checking inhaled
and exhaled concentrations of
anaesthetic gas.

Ultra-clean tlaminar air-flow
techniques developed by NASA for
assembling spacecraft and their
components are helping surgeons avoid
infection in hospital surgeries.
Ultra-fine filters purge dust and
particles from the air during surgery,
and the doctors and surgical team wear
helmets resembling those worn by
astronauts, plus specially treated
surgical garments that bacteria cannot
penetrate. The number of these special
“clean room’’ surgeries has risen from
less than 50 two years ago to more
than 200 today.

Eye-operated switches, devices
operated by breath controls, and
ultra-sensitive pressure devices have
been incorporated in a
specially-equipped hospital room in a
Huntsville, Alabama, hospital,
designed to test various applications of
NASA-developed technology in aiding

SHUTTLE WILL HAVE MANY USES
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quadriplegics (patients with no use of
their arms or legs).

A patient unable to use either his
hands or feet may one day be able to
contro} the total environment of his
room using devices developed initially
for the space program.

Immobile patients in the room are
able to open and close doors and
windows, control room temperature,
change radio stations, dial a telephone,
adjust the position of their beds, signal
the nurse at a remote station, turn
pages in a book and perform various
other tasks necessary for their comfort
and convenience.

Some of the other '‘spinoff” space
benefits presently in daily use outside
the aerospace field are:—

More and more nondestructive
testing techniques developed by NASA
are gaining widespread industrial use.
A good example is a rapid-scan
infrared tyre tester being used daily by
a major US tyre manufacturer. The
ultra-sensitive infrared optical device
affords a nondestructive testing
method for checking new designs in
aircraft and automobile tyres.

The device produces a real-time
cathode ray tube picture of the heat in
tyres as they spin rapidly on the
testing rig — up to 320 kilometres per
hour in the case of automobile tyres
and as fast as 640 kilometres an hour
for aircraft tyres. The camera is
capable of reading the heat from
600,000 points on‘a tyre every second,
presenting an infrared “heat picture”
of the tyre, in which flaws or hot areas
appear as bright spots.

NAS<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>