ELECTRONICS

Australia
January, 1969

Incorporating RADIO, TELEVISION & HOBBIES Vol. 30 No. 10

o MG
5 Qs
4 &
S T LR 7
4 A 3
g 2

W Y W s
MATERIALS RESEARCH AT ROLLS-ROYCE

C : : i

Sequencer for slide projectors e Life in space

Novel keyless organ e  Australian, N.Z. stations

Registered in Australia for transmission by post as a periodical



1 NATIONAL

Sound Systems

Specialists in industrial
sound equipment for every application

1. Sound System Control Desk. 6. ‘Sonoline’ sound column for exterior use. 26. Uni-directional studio. microphone with stand.
2. Mobile Lecture Stand with self-centained P.A. 7. AC/DC Wireless Microphone receiver/ 27. Uni-directional ribbon microphone with stand.
system (Rostrum). amplifier (solid state). 28. 20W midget amplifier (solid state.)
3. Electronic Chime. 8. AC wireless microphone receiver/pre- 29. Quality Hi-Fi dynamic microphone with stand.
4. Hi-Fi Speaker Box. . amplifier. 30. Flush mounted ceiling speaker.
5. ‘Sonoline’ sound column for interior use. 9. AC professional wireless microphone 31. Clip-on wireless microphone with transmitter.
receiver/pre-amplifier. 32. Hand held wireless microphone with
10. Super high quality 30W audio amplifier transmitter.
(hybrid). 33. Standard Hi-Fi dynamic microphone with stand.
11. Reflex Horn Speaker. . ———— [ SN =3
g m:::::ﬂ::gzz ggw :mg:;;g::'mth tuner. I For further information, without obligation, 1
14. Cassette operated background music player/ : send coupon to: :
amplifier.
15. Loudhailer with detachable microphone. I 3 'L{IAMCI‘.’I.E":’ISTR'BUT'NG AGENCIES PTY. |
16. Standard 30W P.A. Amplifier. : I ) |
17. Battery powered microphone mixer/repeater | 57/69 Anzac Parade, Kensington, I
(solid state). | N.S.W. 2033. :
18. Reflex horn speaker box for P.A. purpose. | |
19. Wall speaker box. | NAME 1
20. Loudhailer with inbuilt microphone. | \
21. General purpose microphone with stand. | ADDRESS 1
22. Standard 10W amplifier with tuner. 1 1
23. Standard 10W amplifier. 1 1
24. Wall speaker box with volume control. 1 1
25. Portable battery operated P.A. unit. b e e e e e e e e —————— J
Z516
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Anybody seen Jack?

A sure sign of technological progress, so
we’re told, is the increasing number of high-
voltage lines, drooped across our countryside and
along our surburban streets. A symbol of pro-
gress they may be, but they are also a reminder
of the days when we didn’t have to put up with
the interference which they now cause to radio
and television reception.

For years, radio listeners have complained
about the way “hash” from high-voltage lines has blotted out the
more distant broadcast and short-wave stations. For years, their
protests have been met by statements that they have no fundamental
right to expect DX reception; that local stations are sited to meet
their total radio needs; that modern high-voltage power lines don’t
cause interference anyway!

Whatever grim logic there may be in such an attitude, it is hard
to push it to cover the problem which is growing slowly but surely
in some Sydney suburbs. The high-voltage lines (which “don’t cause
interference”) are multiplying, and disrupting television reception—
not television DX but television from local 100KW stations! There
may be “good” technical reasons why it shouldn’t happen, but try
reciting them to viewers in the affected areas, whose pictures are
scored hy two rows of jagged lines; whose pictures flip each time
the lines float through the frame sync. interval.

One can, of course, complain to the P.M.G. Radio Branch.
They know the problem only too well and they'd be delighted to
assist viewers who are plagued by bad reception, and who may not
know the .reasen for it. But, unfortunately, the P.M.G. inspec-
tors canConly shrug their shoulders, because they have no power to
foreé the \reticulation authorities to take corrective action; nor have

' they nuch _prospect of winning voluntary co-operatlon

Mat is going to happen in not too many years’ time, when
v:erers begin to install colour television receivers — and expect
the kind of visual entertainment they have paid dearly to get? When
faulty high-voltage installations in their street paint ragged rainbows
across their screens? Must they pray for rain, forthwith, to wash
the insulators and wet the poles?

We have recently been provided with breath analyser tests to
set a limit on the amount of alcohol the little man may legally
drink! How about some meaningful legislation to set a limit on how
much interference the big men may legally radiate?

Wanted: A giant killer.
W. N Well:ams
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~ INSTROL hi-fi systems. ..

There’s a custom built Instrol hi-fi System to suit
every possible purpose. For example, this prestige
system, based on the magnificent new Instrol
Cabinets “Serles One Thousand.” We suggest the
Kenwood TK250 Amplifier, and Dual 1019 Player
(with Shure M75G magnetic cartridge), plus two
Wharfedale Super 12 RSDD Speakers all fitted in
Instrol Teak Cabinets one Model 1002 and two
of enclosure 1001, Buillt and tested for $709.50.

Many fine combinations can be produced to suit
your requirements, with and without tape record-
ers, in any of the craftsman-made cabinets from

the Instrol range, Let us quote you for your
choice. You can save more money if you preter

to assemble your own from Instrol Cabinet Kits.

Here's another splendid sclection. Take Instrol Model 375 R.S.
. % Cabinet, with two Wharfedale Super 10 Speakers fitted into Instrol
! '_‘ : pr Vented Enclosures. The cabinet work may be Queensland Maple,

: ¥ 1 Teak or Walnut. For your amplifier, what better than Instrol, solid

i { state Model 20-20, or Kenwood TK150 or Instrol Model AT1
i Amp-Tuner, Add Sony TC255 Tape Deck, and Dual 1015 (with
| Shure M44MG magnetic cartridge). Cost, within the range of
—~—m— Wit $690.00 and $731.00. The same systems, but without tapedeck

: and fitted in Instrol Model 250 R.S. Cabinet, between $453.00 and
\' ’ $494.00.
SPECIAL

Two compact, shelf or table mounting systems — quality at very

low cost,
(A) Instrol 20-20 Solid State Am- (B) Instrol 20-20 Solid State Am-
%l‘ltﬁ;r, g‘l,usll!stl: IUAIJle“% plifier, plus Dual 1010F or
e nstro
Cabiet (Teak) which fest.  Corerd AT60/2 Player, in

Model 50 Cabinet, plus two
ures hinged perspex top. Add
two  Instrol. ullardp mini Instrol-Playmaster Bookshelf
speaker systems, $229.00 speaker Systems (all Teak).
$249,00,

INSTROL WIDE BAND TUNER

Solid State Model T-101
A high unlltzl hi-fi tuner designed to operate with all makes of
valve and solid state amplifiers.

@ Wide band 530 to 1600KHz
® Tuning Meter. @ Efficient Noise filter,
® R/F. Stage,

@ Bulit-in AC, Power Supply.
@® Major  Stations,

AILS States clearly marked on
PRICE DET ; large illuminated scale.
T101 TUNER (in Metal Case) .. .. .. $72.00 Housed in smart metal
T101 TUNER (without case)) Ty e 359699:8 ,l;t:l;-"AVahl:ableco;% lngtl:)l:l/
20-20 AMP. (in Teak Case) .. .. .. X s
Combined 20-20-T101 in Teak Case .. . $176.00 With the Instrol 20-20 Am-

plifier, in attractive Teak
cabinet (as illustrated) or
less cabinet for panel
mounting.

Yes, we carry a range of imported Loudspeakers, Players,
Amplifiers and Tape Recorders. Please state your requirements
and we will gladly quote, All well-known brands stocked.

® INSTROL @ AD.C. ® GARRARD
® FISHER ® DECCA ® SONY

& KENWOOD e QUAD e BRENNELL
® SANSUI ® LABCRAFT ® AKAI

® WHARFEDALE e ALLBALANCE e TEMPO

® GOODMANS ® DUAL e LEAK

® SHURE ® ELAC
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INSTROL CABINET KITS

JUST RELEASED. Combined ampli-
fier/player cabinet. Model 75. Complete
with  friction stay-up perspex cover.
Available kit of parts or built and

MAKE YOUR OWN HI-FI FURNITURE FOR
LITTLE MORE THAN HALF THE COST

<l INSTROL
|| CABINET
\CATALOGUE

Post coupon, call, or phone for
free fully illustrated Instrol hi-fi
cabinet brochure, It includes full
specifications and down to earth
price details of all Instrol cabi-
net designs. (If writing please
include postage stamp.)

polished.
PRICE
Kit of Parts, Teak $29.50
Qld. Maple .. .. .. .. .. .. $§26.00
Built and Polished, Teak .. .. $38.40
| Qid. Maple .. I k7 % 1)
R SN TTS

So easy, a child can manage
it. The Instrol way — a new
simplified method of assembly.
A hammer, screwdriver, few
hours of your time, and you
can make for yourself a com-
plete high quality hi-fi cabinet

setting,
appearance.

Each kit is complete with all necessary timber
parts, plus nails, screws, full, easy to follow in-
structions. Speaker enclosure kits are complete
with acoustic Inner-bond lining felt, and acous-
tic grille cloth. Equipment cabinet kits in-
clude hinges, knobs, catches, sliding stays,
castors, slides, leg sets, etc. All timber parts
precision cut, fit together smoothly . . . panels
are best quality veneered in selected Teak or
Queensland Maple. Instrol cabinet designs will
cater for virtually any make of speaker, player,
amplifier, and tapedeck. If required, all de-
signs are available ready built and polished, but
it's highly economical and much more fun to
make your own,

BROADWAY ELECTRONICS (SALES)
PTY. LTD.
32 GLEBE PT. ROAD, GLEBE, N.S.W.

Telephone 660-1171. Only 100 yerds from Broadway.
OPEN SATURDAY MORNINGS.

fully professional

in

Sees s e e erv e

.

ses e

Send Coupon for FREE CATALOGUE.
(Please enclose postage stamp.)

NAME ...........
ADDRESS .......

D I

veveeseee

sesssesessesee

B I I R I I I A

[J Instrol Hi-Fi [] Instrol Cabinets
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Fantastic is the word for the

8. Selector
Car/Outdoor
Aerial.

7. Press button
for FM.

6. Press button
for SW Tuner
(SW 2-SW 9).

5. Press button
for SW 1
(60-187 m).

4. Press button
for MEDIUM
WAVE (AM).

3. Press button

for LONG WAVE.

2. Press button
for PU.

1. Press button
for dial scale
illumination
(battery
operation).

ELECTRONICS - Australia, Jan

The new GRUNDIG TR6000 is no set for just everyone.
Its technical brilliance, extraordinary ease of operation
and its sturdy, fascinating looks will satisfy the most
meticulous radio enthusiast.

See and hear it at:

Goldring Sales & Service (N.S.W.) Pty. Ltd.
443 Kent St., Sydney

or at leading retailers in all States

Speaker cut-off
switch.

10. “Bana
Spread” key.

TRANSISTOR 6000

%

U-FM

control.

v TUNER-K2-+

12. Bass
control.

13. Volume
control.

‘9000000
Voo W M KieSW

GRUMNDIG

uary. 1969



Technical Specifications:

20 tuning ranges: FM, 17 x SW (SW 1:
60-187 m, SW 2: 42-60 m and 49 m band,
SW 3: 36-50 m and 41 m band, SW 4:
26,5-37 m and 31 m band, SW 5: 21,5-30 m
and 25 m band, SW 6: 16,5-24 m and 19 m
band, SW 7: 14-20 m and 16 m band,

SW 8: 12-16,7 m and 13 m band, SW 9:
10-14 m and 11 m band), Medium Wave (AM)
and Long Wave ¢ circuits: FM 14 (3 can be
tuned), AM (without SW Tuner) 9 (3 can be
tuned); SW Tuner 14 (3 can be tuned)

19 + 1 transistors (17 of these are silicon
trans) * best possible cross modulation

by field effect transistors « 14 + 2 diodes

» tuned-in first stage on all ranges ¢ double
superimposition of SW Tuner with 4-circuit
band filter « gain control: AM 3-stage, SW
Tuner 3-stage with additional control, FM
1-stage ¢ ferrite aerial for MW (AM) and
LW; MULTI-MATCH telescopic aerial for
FM and SW (switchable) « DUPLEX Single
Selector tuning * separate SW rotating drum
selector drive by means of a pull-and-push

TUNER
Sw2-9
Iy

LN 1ansistor 600

tuning knob ¢ colour marks for station tracing
* SW fine tuning for SW 1 « “Band Spread”
key ¢ switchable AFC on FM ¢« AM band
width selector switch ¢ tuning indicator
(S-meter) « battery voltage indicator ¢ 2
Superphone speakers (treble speaker can
be switched off) » bass and treble control

* 2 Watts push-pull output stage * battery
operation by 6 x 1,5 V mono cells * built-in
mains power pack TN 12 ¢« dial scale
illuminated « sockets for external power
supply, earphone, external speaker, outdoor
aerial, car aerial, outdoor dipole antenna,
ground, record player/tape recorder ¢
receptacles for SSB device with switch-over
to manual control, sound filter, product
demodulator ¢ cabinet: wood, w/leatherette
covering, in black and walnut.

Size approx. 44 x 26 x 12 cm

(= 18%2” x 104" x 5”)

Weight (incl. power pack), approx. 6.1 kg
(w/out batt.)

14. MULTI-
MATCH tele-
scopic aerial for
FM + SW
reception.

15. On-Off
/ Switch.

~ 16. Range
selector switch
(SW Tuner).

17. Switch for
AFC on FM,
band width
/selector and
battery voltage
control.

18. SW fine

\tuning indicator
and battery

S OFF- 0N >

19. SW fine
tuning (SW 1
range).

20. Station

- selector for SW
Tuner.

21. Station
selector for FM,
SW 1, MW (AM)
and LW.

[~ 22. Slide marks.

W FINE TUNING

TUNING

A“/ : \ 1 H ; .‘—

N GERMANY
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All KENWOOD Products-

Masterpieces In Circuit
Engineering-
The Only Sound Approach To Quality

w
30 WATTS SOLID STATE FET AM-FM STEREO RECEIVER TK-20U

The TK-20U Solid State Stereo receiver
powered by Silicon Transistors is reasonably
priced (Aust. $219). It performs equally as
well as the more expensive models. The
features include 30 watts of total music
power, (F.E.T. Field Effect Transistor) 3 gang
tunging condenser, 5 IF Stages and a magnifi-
cent bass and clean treble sound. For greater
power, other amplifiers are readily available.

V¥ TK-20U
*F.E.T. (Field Effect Transistor) 3 Gang Tuning Con-
denser frontend for superior sensitivity, image

rejection and cross modulation ratio.
*5 |F stages with 3 limiters and wideband ratio de-
tector have been incorporated to provide 40dB
alternate channel selectivity and freedom from
noise and interference.
*4.position program source selector permits AM,
FM AUTO, PHONO and AUX.
*USABLE SENSITIVITY:
FM: 2.5 microvolts (IHF Standard)
AM: 10 microvolts (IHF Standard)
*TOTAL MUSIC POWER:
32 watts (IHF Standard at 4 ohms)
30 watts (IHF Standard at & ohms)
*FREQUENCY RESPONSE: 25Hz—40,000 Hz
*DIMENSIONS: 144”(W), 43”(H), 11)"(D)

the sound approach to quality

@KENWOOD.

A product of TRIO CORPORATION

SOLE AGENT: JACOBY, MITCHELL & CO., PTY., .TD. Head Office: 469-475 Kent Street, Sydney Tel: 26-2651 Melbourna: 15 Abbotsford Strzet Tel: 30-2491
Brishane: 56 Edward Street Tel: 2-6467 Adelaide: Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024 Perth: United Australia Co., Pty., Ltd., 435 Hay Street,
Subiaco Tel: 8-4665 Tasmania: K. W. McCulloch Pty., Ltd., 57 George Street, Launceston Tel: 25-322

ELECTRONICS Australia, January, 1969



BOOKSHELF TYPF 4-WAY
5 SPEAKER SYSTEM KL-60

¥ KL-60

*60 watts input, 5-speaker, 4-way system
*Designed for use with solid-state amplifiers
*Four-step tone selection

*Completely sealed enclosure

*Smooth 4-way crossover

*Mounted speakers: 12-inch, free-edge wooferx1 (Bass)
6'. inch cone squawkerx1 (lower midrange)
4 inch cone squawkerx 1 (higher midrange)
Horn-type tweeter =2 (Trebie)

*Frequency response: 30Hz to 20,000Hz
*Dimensions: 15%(W), 25!;"(H), 11%;"(D)

60 WATTS SOLID STATE STEREO
AMPLIFIER TK-250U

V¥ TK-250U

*60 watts of IHF Standard total music power

*Very low IM distortion for exceptional clear sound low
level to high level listening

*High damping factor 23 (8 ohms), 46 (16 ohms) for excel-
lent transient response

*2 sets of stereo speaker terminal and front panel speaker
selector switch.

*Frequency response: 20Hz—50,000Hz (+1dB)

*Power bandwidth: 18 Hz—60,000Hz (-3 dB)
*Dimensions: 13”(W), 4$"(H), 9%"(D).

the sound approach to quality

KENWOOD.

products of TRIO CORPORATION, Tokyo, Japan.

SOLE AGENT: Jacoby, Mitchell & Co., Pty., Ltd. Hoad Office: 469-475 Kent Street,
Sydney Tel: 26-2651 Melbourne: 15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Ed-
ward Street Tel: 2.6467 Adelaide: Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024

40 WATTS SOLID STATE STEREO
AMPLIFIER TK-150U

V¥ TK-150U

*40 watts of IHF Standard total music power

*All transistor amplifier provides wide 20 to 50,000 Hz
frequency response and 20 to 60,000 Hz power band-
width.

*5 pairs of input terminals for MAG, AUX 1, AUX 2, TAPE
REC and TAPE PLAY.

*Damping factor: 40 (at 16 ohms), 20 (at 8 ohms)
*Dimensions: 10%”(W), 4%"(H), 93%(D).

A2 222/ {4

*“; a u Ao a u ‘9
219 5

21 o

T ——

A TRIO/KENWOOD PRODUCT

90 WATTS SOLID STATE STEREO
AMPLIFIER TK-400T

¥ TK-400T :

*90 watts of IHF Standard total music power to drive even
low efficiency HI-Fl speakers.

*Blow out free exclusive automatic circuit breaker pro-
tects power transistors (U.S. Pat.)

*NF type tone control.

*Frequency Response: 20 Hz - 50,000 Hz (+1dB)
*Dimensions: 15%"(W), 63%"(H), 12)”(D).

Ask for a catalogue or demonstration by your nearest dealer.

To: Jacoby Mitchell & Co., Pty., Ltd. EA
469-475 Kent St., Sydney.

Send me information on KENWOOD RECEIVER,
AMPLIFIERS, SPEAKERS & name of nearest
‘KENWOOD retailer, )

NAME:
ADDRESS:

ELECTRONICS Australia, January, 1969




Life Outside The Earth’s

The mystery of what lies out-
side our immediate world
has exercised the mind of
thinkers for many centuries.
In the absence of any basis
of knowledge, some very
strange ideas were proposed,
as the picture on the opposite
page shows. Now, at last, we
are in g position to investi-
gate conditions beyond our
own environment and in the
forseeable future the question
of whether life exists else-
where in our solar system
should be finally resolved.

by Andrew Holmes-Siedle

T T e T T T T T T (L L LT L

This article reprinted from
RCA’s “Electronic Age”

The planets of our solar system, with

their respective distances from the sun,)

SUN

In our impressions of the size and
shape of things in space, we have pro-
gressed from those of the Middle Ages.
However, even now, when the layman
thinks of the universe neighbouring our
planet, he probably thinks of the
artist’s impressions of the solar system
which he has seen. A bright, colourful
company of planets jostle a flaming
sun against a crowded backdrop of
comets and star clusters. Almost inevit-
ably, however, the artist’s impression
has been a false one, as we will see
below. The astronaut will not get the
same impression. The solar system is
a very empty place. It is, on average,
very dark and cold. In several other
ways, it is very inhospitable to any
living thing. This article sets out to
consider how living things could ever
arise there; and what the prospects are
for living things when they venture
out of the one small, warm enclave
that we know will support them—our
own atmosphere.

Artists’ pictures, of necessity, show
the solar system as more crowded than
it really 1s, This is for the simple
reason that, if the artist were true to
his scale, and then drew the solar
system to fit on a six-inch sheet, the
sun (to scale) would be a dot smaller
than a full stop, and the Earth would
be completely invisible as a dot one-
millionth of an inch across.

If we lived on the planet Pluto, we
would know that the universe is,
indeed, a dark, cold place. The light
of its “day” is no more than our star-
light, since the Sun is so distant that,
ordinary little star that it is, it merges
into the background of the others. The
cold is so intense that air liquefies.
With no protecting gaseous blanket of
air, the planet bears the full rigours
of the “interplanetary medium” —a
rain of solid particles (ranging from
sand size to rock size) and of charged

JUPITER 483 MILLION MILES

atomic particles, all moving at several
miles a second. The result must be
a waste of craters and dust, the dust
perhaps so chemically active that a
rubber boot, placed upon it, would
burst into flame.

Such an account may make us ask
two basic questions:

How, then, did we manage to get
here?

How can we possibly live out there?

The answer is that our planet is one
of the lucky celestial bodies large
enough and temperate enough to hold
to itself a thin skin of gas. Although
a very thin layer over the surface of
the Earth’'s globe, the atmosphere is
still enough to make us a “green-
house,” protected from the inhospita-
bility of outer space. We will live out
there only if we take our greenhouse
with us. This quickly raises a third
question, perhaps the most fascinating
one: Beyond our own greenhouse, then,
is there anything else alive? This we
will try to answer as well, but first
we will see what the greenhouse is
like and how to take it with us.

We find that, quite apart from giving
us air to breathe, our greenhouse
atmosphere serves us in many ways:

(1) It provides a cooling or a warm-
ing system, whichever is needed, to
even out extremes of temperature.

(2) It absorbs the harmful ultra-
violet light from the sun and the fast
atomic particles from space, letting
through only a little of each.

(3) It acts as a ‘“meteor bumper,”
burning up the showers of dust and
larger stones that cross our path at
thousands of miles per hour,

(4) It acts as a diffuser, softening
the sun’s light by scattering it; hence,
we see a blue and not a black sky
and have “twilight” after sunset.

(5) The even distribution of mois-

URANUS 1,780 MILLION MILES —

venus o7 iLLON

MILES
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Atmosphere

ture allows formation of a firm soil
that produces plants, which, in turn,
produce oxygen and food to keep ani-
mals alive; the soil also acts as a
disposal system for the husks, bones,
hair, or horns of dead animals or of
the wastes that our bodies reject from
food.

Any manned spacecraft, or Moon
base, is mainly a device that repro-
duces these functions, possibly ignor-
ing the diffusion of light as unnecess-
ary, and, up to now, replacing the
oxygen-producing function by tanks of
oxygen, while wastes are stored. The
Gemini successes have made this seem
almost easy. However, for a very long
flight, or a long-stay base on the Moon
or Mars, we would do well to con-
sider creating, on our base, a micro-
cosm of the oxygen-food cycle that
occurs on Earth.

The maintenance of our atmosphere
on Earth is done solely by means of
the Sun’s energy. At the same time as
the Sun’s energy liberates oxygen from
plants, it causes the plant cells to build
sugars and other food substances from
carbon dioxide. We ingest these foods,
extract the chemical energy as “work,”
and our bodies release chemicals of the
type that first went into the plant. If
these are “ploughed back” into the soil,
the process can start all over again. It
would be ideal if we could establish a
cyclic process like this in a Moon
base.

We would not have to import new
atmospheric chemicals just to keep the
cyclic, or “regenerative,” process under
control, using the Sun as a driving
force. This, of course, is not a simple
matter really, and the fully automatic
control of such a process would repre-
sent an important engineering achieve-
ment.

As a basis for the cyclic process,

NEPTUNE 2,790 MILLION MILES —

This is how an artist who lived in the Middle Ages
visualised the world and its surrounds.

v
P

(From a

sixteenth century woodcut in the Bettman Archive.)

therefore, our Moon base must con-
tain plant life. However, we cannot
use all the immense variety of plants
that do the work on Earth. We must
choose one or two hardy and adaptable
ones to do the whole job. The prob-
lem is — which to choose?

We might choose the tree on the
basis that it is a hardy, powerful plant.
It is, but it is not adaptable. A fairly
large volume of tree is needed to keep
a man supplied with oxygen; also, trees
develop very slowly. For each man, a
tree would have to be planted about
10 years before he came to the Moon
And what to do with all the spare
timber? It could not be used for con-
struction; if it caught fire, it would
suffocate the whole Moon base,

To give flexibility to our Moon base.
we want to choose a plant that packs
closely, produces little inedible waste,
tastes good, and is adaptable to “flow”
production rather than “batch” handl-
ing. The best organism is to be found
in the nearest fish bowl — the minute,
simple ‘“‘green slime” species chlorella,
one of the algae. The volume of chio-

b St

 BLUTO 3,670 MILLION MILES —

rella culture needed to serve one man
is about a thousand times smaller than
that occupied by a tree. Furthermore,
using stored sunlight (e.g., electricity,
to light fluorescent tubes) as the energy
source, a one-man supply of this plant
can possibly be packaged in a container
the size of a wastebasket.

The chlorella plants double their
weight every day, contain most of the
necessary vitamins and proteins, and
are entirely edible. Here is the food
that we need; unfortunately, it is not
very palatable. After all, who would
want to live exclusively on green slime?
Hungry mice, given dried chlorella,
sweep it aside and use it as bedding.
It can, however, be used to fortify
other foods, and “chlorella cookies™
containing up to 20 per cent chlorella
are edible. On the whole, though, it
would be better if we could find, as on
Earth, an animal or a fish that would
thrive on these useful little plants and
then themselves provide us with better
fare.

This approach, however, brings more
problems. Most animals have a fair pro-

4
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Twelve AWV Universal Replacement Picture
Tubes replace at least 125 popular picture
tube types.

All AWV replacement tubes use glass bulbs
which are inspected to exacting standards
before re-use; all other parts and materials
used are brand new and of the same high
quality as the materials used in our premium
quality tubes.

AWV supports its key range of Universal types
with on-the-spot installation assistance—a
comprehensive information sheet is packed
with each tube detailing the simple modifica-
tions required for replacement of the less
common original types,

Contact your AWV Distributor or AWV, Rydal-
gere, for the free AWV Interchangeability
hart.

PICTURE TUBE
INTERCHANGEABILITY CHART

2125

Tosive AWV univensal aplacement pletuts tubes
Teplach ¥t least 135 papular picturs tube fypes,

W

AMALGAMATED WIRELESS VALVE COMPANY PTY. LTD.
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MIDDLE LEVEL OF CLOUDS
ABOUT -30'F

L

UPPER LEVEL OF CLOUDS
ABOUT -80"F

\
RADIATION FROM SURFACE
BLOCKED 8y CLOUDS

The U.S.A.’s Mariner Il space probe to Venus
showed that conditions there could not support life
as we know it, These diagrams released by NASA,
based on information transmitted back to earth by

portion of bone, gut, hide, or hair
that we just cannot eat — one third
in the case of catt'e — and we at
once have a real rubbish problem on
the Moon.. We must seek an animal
that is completely edible. The slug is
one of the few nearly so, and it is
eaten in parts of the world as slug jam;
but perhaps we might prefer to forgo
this treat and compromise on shrimp,
the edible insects, or perhaps, just
mushrooms. I am sure there are still
many bright suggestions for a plant-
animal combination that have not yet
come to light, and the author is tempt-
ed to propose a prize for the best com-
bination suggested. One animal sug-
gested is the tilapia fish, a South
American species that enjoys algae, is
hardy, tasty, and breeds fast. There
should also be a prize for someone
who invents slime with an attractive
flavour.

We have seen, then, that life, as
we know it, requires a protective atmo-
sphere, Now we must consider where
we should look for life. This can be
reasoned out fairly well on the basis
of temperature. There are reasons to
say that life at all like that on Earth
can persist only if the temperature lies
in quite a narrow part of the range
between freezing and boiling points.
Earth, Mars, and Venus are the only
three major bodies in the “comfortable”
zone or “liquid water belt” of our
solar system.

Let us not, however, be parochial.
Mars and Venus apart, we must ask
could there be life around other stars?
Any star at any one time has a ‘“com-
fortable” temperature zone around it.
The answer is — there is no reason
why there could not be life in this
zone. There are many biologists who
are prepared to say that, if there are
any p'anets in the ‘“comfortable”
zone of other stars, life is nearly cer-
tain to have started on some of them;
that the evolution of self~regroducing
organisms is almost inevitable given
the right mixture of minerals, the right
physical conditions, and many mil-
lions of years for “chance” to produce
the right chemical reactions.

Earth-based biology provides us
with some general rules as to what is
needed for life. At least three chemical
conditions appear to be completely in-
dispensable: (1) a liquid solvent (life
must be “wet”), (2) a system of poly-
mers (the thing must hold together),
and (3) polymers having the ability
to reproduce themselves out of raw

SOLID/LIQUID
/ PARTICLE CLOUDS

SLANT PATH SENSES
MORE ATMOSPHERE
AND LESS SURFACE

materials (reproduction is always in

fashion).

In the case of the Earth, it is not too
difficult to propose a model of how
self-reproduction of molecules could
occur in a warm, sunlit “soup” of
amino acids and sugars on a shallow
sea bed. Clay could act as a template
and allow the laying down of a com-
plex chemical structure. The support-
ed chemical molecule could then act
as a “factory” for “zipping up” other
simple molecules into replicas of it-
self. The result would be a blob of
thickened “soup.” If a crust hardens
on the blob, we have a primitive bio-
logical cell; that is, an array of self-
reproducing chemicals protected by a
“wall” from being easily dispersed.

We have not, however, so -easily
solved thereby the secret of life’s start;
this crude model does not tell us how
the primitive “cell” could learn how to
divide, as true living cells do, and fur-
ther, in the process, retain the right
geometry and size. This problem is
no more than nibbled at in contem-
porary biochemistry or “molecular
biology”.

o

When the U.S.A. [”
sent its Mariner 4 | §
space probe to
Mars in 1965, the
Tidbinbilla track-
ing station near
Canberra was one
of several en-
gaged in recep-
tion of data
transmitted back
to earth. Here,
the director of
the station, Mr
R. A. Leslie, is
watching the
record of the
data on paper
tape coming out
of a data re-
corder,

STRAIGHT DOWN PATH
SENSES MORE SURFACE
LESS ATMOSPHERE

1

SURFACE TEMPERATURE
ABOUT Me°f

the probe, show - that the surface temperature is
about 800 degrees F., and that the planet is covered
by a thick layer of cold, dense clouds. Venus is 26
million miles closer to the Sun than is the Earth.

The conditions found on Mars and
Venus by the Mariner spacecraft do
not look favourable to the kind of pro-
cesses we have outlined, especially with
regard to development of higher life
forms. However, we cannot possibly
yet pronounce these planets sterile.
Even if they finally prove so, it will
still be of great interest to discover
whether Mars is colonisable at
all levels of organism. As world popu-
lation grows, the possibility of some
temperate real estate on Mars may be-
come very attractive, Mars, in any
case, is of intense scientific interest be-
cause it is near and provides us with
a relatively unobserved view of its
cloudless surface. Dark patterns and
frosty-looking patches come and go
annually on the surface, while morning
and evening mists can be seen even
from the Earth,

Balloon and satellite telescopes
should shortly produce a better view
of the Martian surface all year round.
We have already had the one brief,
incredible look by Mariner along a thin
strip of surface, which, through no
fault of the experimenters, missed some
of the more intriguing features, Later,

Ao G G
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The Mullard preferred heatsink extru-
sions listed below are manufactured in
Australia and offer design engineers
“off the shelf” heatsinks for most
power semi-conductor applications.

Type Standard Lengths Finish
35D 27 37 47 o Anodised
45D 37 47 67 Anodised
55D 47 67 8” Anodised
65D 47 6”7 8” Plain

Bulk material is available in 36” and
72" lengths. Non-standard lengths, sub-
ject to quotation, can be supplied in
minimum quantities of 100 pieces.
Further details are available from
Mullard offices throughout the Com-
monwealth.
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1 35D

For use with lower
power transistors and
silicon diodes.

2 45D

For use with medium
power transistors,
thyristors and silicon
diodes.
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3 55D

For use with high
power transistors,
thyristors and silicon

diodes.

4 65D

For
power thyristors and
silicon diodes under
transient current con-
ditions.

use with high

MULLARD-AUSTRALIA PTY. LTD. @ 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006.
123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 41 6644

Associated with MULLARD LIMITED, LONDON
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about 1971, automatic biological labo-
ratories will be launched from Earth
and will settle on the surface of Mars.
These will be electronics systems of
a complexity to haunt the designer’s
dreams. They will have to detect
phenomena that are at present only
discernible to the trained human eye,
such as viewing, under high magni-
fication, the growth of fine moulds on
a dish of prepared culture broth.

One cannot help feeling that some
great issues and decisions may rest on
some quite fallible test such as that
mentioned. It is so difficult to design
a machine that detects them all —
elephants, flies, and viruses. For ex-
ample, from the start, there is no way
of knowing the culinary likes and dis-
likes of the Martian germ. If he is like
his earth brother, he has to have his
broth just right, — not too salty, not
too sour. He may well prefer arsenic to
sugar. Perhaps only the TV microscope

The historic first picture re-
ceived back on earth from the
Mariner 4 space probe to Mars,
showing part of the Desert of
Amazonia. Mars has an atmo-
sphere and the surface under-
goes seasonal changes similar
to those on Earth.

provide us with
recognise highly

or telescope will
enough ‘“feel” to
foreign forms of life or possibly
the discovery will wait upon a man’s
arrival.

The aim of this brief account has
been to make three points. Although
we can detect life and examine it
readily on Earth, the engineers have to
give us more advanced sensors before
we can decide, by machine, at a dis-
tance, whether a certain observed
phenomenon constitutes “life.” Al-
though we have demonstrated short-
term life support outside the atmo-
sphere, our present “Model T” system
for support will have to be revolu-
tionised before we can establish a
colony on the Moon or Mars, Finally,
while we have several good handles on
the problem of the origin of life, we
have to do a lot of research before we
arrive at a good set of principles to
explain it. It might be said that the
wish to discover these principles is one
of the motives of the whole space effort.
If we look closely on other
planets, we may find out not
only if life exists there but how, under
different conditions, the vital transmu-
tation was made. There, perhaps, will
be the key to our own origin. =

Devoid of vegetation, airless, sun-scorched by day, sub-zero tem-
peratures by night — this is the natural environment of the Moon’s
surface. To survive, a moon colony would have to create its own
environment, approximating that of the Earth. (This photograph of
part of the Moon’s surface was taken by Luna Orbiter 11.)

“Touchwire” Displays For London ATC Centre

Britain’s new Southern Air Traffic Control Centre, at West
Drayton, near Heathrow Airport, is to be equipped with a

unique

“touchwire’” display system, developed by the

Marconi Company.

The display units will be part of the
£1.5-million Marconi computer-
controlled flight plan processing sys-
tem (FPPS) at West Drayton, due for
completion in 1969. The touchwire dis-
play is an electronic computer-input
device with an infinitely variable range
of “keyboard” formats. It is associated
directly with the cathode ray tube out-
put display to provide a unique means
of conversation between man and
machine,

The FPPS system, based on a tripli-
cated Marconi Myriad computer com-
plex, will handle flight plans and
control data for all aircraft under en
route control in the southern half of
the country. Seventy-four of these
touchwire displays, part of Marconi’s
X2000 series, will replace push-button
controls and keyboards and will bring
the Air Traffic Controller into direct,
finger-tip contact with the situation in
the air:

The touchwire display comprises
two units; a mask which fits in front
of the cathode ray tube display screen,
and a logic unit. Wire contacts are
fitted into the lower part of the mask
and the system is so arranged that a
finger touch on any of these contacts
results in a unique code being trans-
mitted to the computer. Associated
with each contact is a ‘window’ in the
mask which allows computer-generated
labels in the form of data or aircraft
movement information to be displayed.

ELECTRONICS Australia, January,

Each of the 8%in displays for West
Drayton will have masks with 24 of
these windows, although 32 can be
provided. Data input to the computer
for processing is achieved by touching
the contact beneath the window in
which the selected data is displayed.
It is believed that the touchwire re-
presents the first data input device to
work at a speed compatible with the
very high operating speeds of present
day electronic data displays and com-
puters.

From the operating point of view,
the system is a considerable improve-
ment on the mechanical keyboard
which it will supersede for many appli-
cations, and operators have shown a
marked preference for it. Having no
moving parts and fewer electronic
components than a keyboard system,
it is silent and much more reliable.

Since the procedures the controller
follows on the touchwires are pre-
programmed into the computer, the
possibility of error is greatly reduced.
The touchwire system ensures that in-
formation fed into the computers is
logical and complete for its particular
context, Other features of the touch-
wire displays, such as the direot asso-
ciation of information with the con-
tacts, a constant displayed record of
previous information and a backtrack
facility, make further significant con-
tributions to operational accuracy and
efficiency.
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The concept of low-thrust electric
glropulsion is not new. Rocket engineer
e

rmann Oberth such a
system in 1929—but translation of the
idea into hardware has had to await
developments in other scientific and
engineering disciplines. Furthermore,
until quite recently, spaceflight had
not advanced to the stage where speci-
fic applications could be investigated.

In the electric engine, as with the
more familiar chemical-fuel rocket
thrust is derived from the high-velocity
expulsion of exhaust from the engine.
But instead of the chemical product of
combustion, this exhaust consists of
positively cimrged atoms, or ions. The
thrust generated by an ion engine
depends (again as with a chemical
rocket) on two things — the riate at
which the unit consumes fuel, and the
velocity of the exhaust, Put mathe-
matically, P = MV/T where P is
thrust, M/T is mass-flow/second, and
V is exhaust velocity. For a given
thrust, a smaller mass-flow (which is
economical) is possible if V can be
increased.

The significance of exhaust velocity is
brought out by examining the equation,
applicable to any rocket,

V= VE log e (m/mg) where VR

is the velocity imparted to a rocket, of
initial mass m, by the consumption of
a mass (m-mo) of fuel with an exhaust
velocity VE. The mass of the rocket
when all the fuel has been consumed
is mo. It is clearly desirable that
the percentage fuel weight should be as
low as goul le so that the mass ratio
m/mo should tend to unity.

. Tl;g n}gst zcm che/nimlr' .drocket fuel
is  liqui gen/ liqui oxygen,
which gives an exhaust velocity ty 3.5
KM/second. In contrast, t
velocities of between 10KM/second
and 100KM/second are mormal with
10n engines,

The first experimental electric pro-
pulsion system, SERT 1 (space electric
rocket test) was flown by the United
States of America in 1964 and a mum-
ber of other s{‘stem are under develop-
ment in the U.S.A, Europe and (pre-
sumably) Russia., The U.S.A. is cur-
rently pursuing two electric propulsion
programs. The first is SERT II, direc-
ted towards demonstrating the long-
term operation of an iom engine m

, While the second, SEPST (solar-
electric propulsion system technology)
is designed to develop the hardware

14 ELECTRONICS Australia. January,

necessary for the support of flight-
rated systems in orbit,

Two possible fuels, mercury and
caesium, may be employed in ion
engines, Both satisfy the requirements
of low boiling EA(, low ionisation
potential and relatively high atomic
weight, but mercury is easier to handle
and is less reactive chemically and so
is preferred.

ee basic operations characterise
the operation of the ion engine. These
are: the pr ion of 1ons; their
acceleration in an electric field; and
the neutralisation of the resulting ion
beam. the British unit, mercury
vapour from a heated reservoir is
introduced into a hollow cathode; the
inner surface of the cathode is coated
with a mixture of barium, strontium
and calcium carbonates, which emits
electrons copiously at relatively low
temperatures.

e engine is started by striking an
arc between the cal and a keeper
electrode. Electrons are liberated and
pass through a small orifice in the
cathode into the ion chamber, together
with (initially) vapour comnsisting of
neutral mercury atoms. Ions are pro-
duced by electron bombardment. A
magnetic field is established within the
ion chamber by means of -electrical
windings around the outside of the
chamber., The purpose of this is to
compel electrons to move in a circular

s

Thermo-
couple

1969

 Cathode heater Theeme-

ELECTRIC PROPULSION

for space vehicles

An electric propulsion engine representing the first

stages of a technique which may lead to important

economies in the construction and operation of

space vehicles was exhibited at the Farnborough

Air show in the U.K, last September. Although still

experimental, the engine can operate satisfactorily
under simulated space conditions.

path around the axis of the chamber,
so as to travel the greatest possible
distance (and therefore have the maxi-
mum chance of colliding with, and
ionising, neutral mercury atoms) before
arriving at the wall of the ion chamber,
which comstitutes the anode. After a
short time, therefore, the jon chamber
is filled with plasma (a mixture of
neutral mercury vapour, electrons and
mercury ions).

At the end of the ion chamber
opposite to the cathode are two grids,
with very small separation between
them. The first is the screen grid, which
is maintained at a potential slightly
less than that of the cathode. Its func-
tion is to provide a barrier to electrons
and prevent them from leaving the
engine with the positive ions, which
would lower the efficiency of the
engine. The second is the accelerator
grid, and this is maintained at between
1,000-3,000 volts negative with respect
to the cathode. Mercury ions which
drift into the region between the grids
are accelerated out of the engine at
a velocity which varies with the
accelerating voltage. .

The magnitude of the thrust is
given by the equation W=PV/27
where W is the power of the exhaust
beam, P is thrust fnerated, V is the
velocity of ions in the beam, and 7 the
efficiency of the engine. Typical values
for these quantities are: W==500 watts,

Direction of magnetic field.
B i S U R
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ENGINE

by Michael Wilson

V=30KM/second, 7 =90 per cent,
leading to a thrust of 0.015 newton,
or about 0.03KG.

Continued expulsion of ions would
result in a gradually increasing nega-
tive charge on the engine and its
spacecraft, which would eventually pre-
vent the engine from functioning. It
is therefore important to maintain an
electrically neutral spacecraft structure,
and this is achieved by neutralising
the ion beam after the ions have been
accelerated. Electrons, drawn from the
cathode, may be discharged into the
beam from a suitably shaped probe
without disturbing the beam.

The pacing factor in the develop-
ment of an efficient and economic ion
propulsion system has been, until re-
cently, the lack of a light-weight elec-
trical power source. While chemical
rockets are self-sufficient (needing only
fuel and oxidant), ion engines require
large quantities of electric power. The
British engine, for example, consumes,
in all, some S550W (including power
conversion supplies and heater), which
requires about 80sq.ft. of solar-cell
array, assuming a solar intensity equi-
valent to that at the surface of the
earth. Solar intensity falls off rapidly
with increasing distance from the Sun,
and for voyages to Mars or Jupiter,
the array becomes unmanageably large.
Resort must then be had to onboard
power generation — for example using
isotope decay reactors.

But the solar cell array remains the
most effective power source currently
available, and recent advances in solar
cell technology have made possible the
development of flexible, lightweight ar-
rays using very thin silicon cells. The
gower/weight ratio of such arrays can

e as high as 50 watts/KG, about twice
the value of the lightest arrays built
so far, Improvement in specific weight
is of supreme importance in ion pro-
pulsion payloads.

The weight of the large area of
array needed (only about 15 per cent,
of which actually consists of silicon
cells) means that power generation ac-
counts for a very large proportion of
the satellite or rocket weight.
further disadvantage of large-area
arrays is the difficulty of stowing them
within the confines of the rocket’s
heat-shield. The need for a folding and
deployment mechanism further adds to
the weight of the array.

. The primary use for electric propul-
sion could be to expand the orbit of a
satellite to a desired distance; a secon-
dary use could be that of attitude con-
trol and station keeping. In all cases,
using electric aFropulsion in the pri-
mary mode allows payloads to be
placed in an orbit otherwise unattain-
able using the booster rocket alone.
With a 500-watt ion-thruster, the same
vehicle could ?(lace a 120KG satellite
(containing 34KG of useful payload)
into synchronous orbit using about 24-
KG of fuel and an orbit-expansion

Continued on page 142)

NEW SOLAR ARRAYS ARE 75% LIGHTER

Flexible solar cell arrays capable of providing up to 30W
per pound of array weight have been developed by Lock-
heed Missiles and Space Co., Sunnyvale, California.

The system, called the “Flat Pack Flexible Solar Cell Array” uses a
concept of stowing and deploying flexible solar arrays said to result in
75 per cent weight reduction over any array so far put into space. The
prototype provides about 300 per cent improvement in power-to-weight
ratio. The array can be adapted to a variety of space vehicle configurations
“up to the multi-kilowatt level,” the company claims.

Michael Lopez, engineer in the Manufacturing Research organisation
has applied for a patent on the panel fabrication. Flexible integrated inter-
connects are soldered to the cells, all of which are sandwiched in five cell,
series-parallel hookups. In the prototype, the series hookup produces 28V,
but this can be increased, Lopez said. Each 28V module has 380 solar cells.

Much of the weight reduction results from using a thing substrate on
which solar cells are mounted. Another advantage in using the thin, trans-
parent substrate (“Kapton”) with integral printed circuits is that it permits
:he .glar cell assemblies to be inspected and repaired at any time up to
aunch,

Possible arrangements suggested for the system include a retractable
model for stowing on a flat spindle the portion of the array not needed
to provide power (if some components on a vehicle should be shut down
for a time; This feature also permits gradual extension of the array to
compensate for radiation degradation of the solar cells, eliminating the
necessity to dissipate excess power provided at the beginning of array life.
Another method has fewer components, and can be used when retraction is
not needed. In this configuration, the array is folded into a box panel-
by-panel, rather than wound on a flat spindle.

The principal advantages of winding the array panels onto a flat spindle
are: less flexure of solar cells and their interconnects; approximately 60 per
cent less stowed volume.

ABOVE: R. Crawford
Byzbee, associate engin-
eers at Lockheed Missiles
and Space Co., prepares
to demonstrate the proto-
type of the new flexible
solar-cell array in the flat-
pack configuration. The
array is in the fully re-
tracted position.

RIGHT: Driven by an
electric motor, the flex-
ible array has been ex-
tended to its fully oper-
ational position. In this
position, the unit can del-
iver 30W of power per
pound weight of array.
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I'm alright, Jack.

All over Australia discriminating music lovers are
settling for nothing less than Sansui. Sansui is Japan's
top quality brand . . . and costs a little more than
lesser makes. And with Sansui you get what you're
paying for—the priceless ingredient that is quality.
Two new solid state stereo amplifiers have now been

OUTPUT: 60 watts music power at 4 ohms

FREQUENCY
RESPONSE 20-80,000 Hz, + 1 dB. IMPEDANCE: 4-16 dhms
SENSITIVITY: Mag. p.u. amv,
AT;;pe head 1.6mV. Aux. 1 200mv.
e.

Australian National Distributors:

" Sttaen @ray /Pee.bed,

_Tel. 496050
16

IMPORTANT: Ask for complete unabridged specifications. Then you can see how
much more you get when you buy Sansui

3.8mV. Plus other inputs.

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101*
Sydney Office: 22 Ridge St,, North Sydney, N.S.W. Tel. 929 6816
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T.

..ELEC}RONICS Australia, January, 7i96>9> e

released in Australia — both offer real value for money.
The new Model AU555 costs $217 and the Model
AU222 is priced at $180. Examine the specifications;
then see your nearest Sansui supplier and /isten to
these fine amplifiers. We know you’ll agree with us,
and invest in Sansui.

See your local Sansul agent!

Y

OUTPUT:

46 watts music power at 4 ohms

FREQUENCY
RESPONSE 20-30,000 Hz. + 1 dB. IMPEDANCE: 4-16 ohms
SENSITIVITY:  Mag. p.u. 2mv,
Tape head 1.5mV.  Aux. 1 150mV.
Plus other inouts

Aux. 2 150mVv,

S5.G.s11/68
INTERSTATE REPRESENTATIVES

N.T.: Pfitzner’'s Music House, Smith Street, Darwin. Tel. 3801

Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbana. Tel. 58 1422
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Tsrrace, Norwood, S.A. Tel. 63 4844

Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tal. 2 5322

W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861




COMMENT ON N.Z. BROADCAST SCENE

Private Commercial Stations to be Licensed

After 33 years of state monopoly in broadcasting, the
New Zealand Government has decided to allow the opera-
tion of broadcast stations by private enterprise. This article
from a New Zealand contributor outlines the background
to this decision and the events that led up to it. The author
has strong views on some aspects of the subject, and the
editor wishes to point out that these do not necessarily
coincide with the views of “Electrcnics Australia.”

by B. S. Furby, M.N.Z.E.I.

If Australians experience more inter-
ference on their broadcast band in the
future, it will probably be the result
of new legislation just passed by the
New Zealand Parliament. This is an
Act to end the 33-year-old state mono-
poly in both commercial and non-
commercial broadcasting in New Zea-
land by creating a Broadcasting
Authority to issue licences to private
stations. Television will, for the
present, remain a state monpoly out-
side the new Authority’s control.

This omission is only one of several
in an Act which can be criticised as
much as the present broadcasting and
television services can. Any genuine
attempt to create an effective authority
on the lines of the U.S.A.s Federal
Communications Commission has been
evaded in several program or
administrative aspects on one hand,
and on the other by what appears to
be a complete failure by the politicians
to realise that in legislating for broad-
casting, they are also legislating for a
highly technical medium.

Representations by the N.Z. Elec-
tronics Institute to give the Authority
power to demand compliance with
technical standards such as audio fre-
quency range, noise and distortion
limits  or  linearit have been
disregarded. (The N.Z.E.I. is New Zea-
land’s only national organisation in
electronics, with membership open to
all in the country in the electronics
field). The new Authority may levy
private stations for contributions to
art, such as at present is encouraged
by N.Z. Broadcasting Corporation
patronage, but again the request of the
N.Z.E.I. that levies also be permitted
to support the Corporation’s work in
electronic aspects of broadcasting re-
search was ignored in the framing of
the Act.

Despite these unsatisfactory aspects
of the new Act, it is at least a step
in the right direction — a partial free-
ing of an important communication
and entertainment medium from
government control and civil service
administration, which has been criti-
cised by many for bureaucracy and
mediocrity. It must be admitted that
under these conditions broadcasting in
New Zealand has provided a good
program standard and a country-wide
coverage, but it has not established
any reputation for enterprising broad-
casting.

Broadcasting in New Zealand was
not always a government monopoly—
the country did have an independent
Broadcasting Board once, and a num-

ber of private stations. However, on its
election in 1935, the first Labour
Government set up a state department
to administer broadcasting. The Board
and most of the private stations were
taken over at that time. The change
did have some merit, in that private
stations with limited facilities were
able to give an improved service with
the resources of a national organisa-
tion hehind them.

Faced with a hostile press, Labour’s
next adventure in the broadcasting
world was to create a commercial
broadcasting government department
to operate in competition with the
existing non-commercial network. War
economies forced an amalgamation
however, and the N.Z. Broadcasting

ing broadcasting was taken in 1962 by
a National Party Government (Labour
having been relegated to the Opposi-
tion). This was to form a government-
appointed N.Z. Broadcasting Corpor-
ation to take over the state depart-
ment of broadcasting.

Significantly, the Corporation’s
Director-General remains outside the
Corporation’s appointment. He is
appointed and paid by Parliament.

The Corporation was given power to
grant a private station licence to any
applicant who could succeed in prov-
ing inadequate service: in a small
country of 2% million people and 47
stations, no one appears to have proven
a case yet. Perhaps the Corporation’s
methods are not always helpful: one
would-be applicant, on asking the
Corporation how he should set about
applying for a licence, received the
answer that his application had been
considered and refused!

In such an authoritarian atmosphere,
and with frequent resignations of crea-
tive staff (to the accompaniment of
newspaper headlines hinting at political
interference) public opinion tended to
be dissatisfied with the N.Z.B.C. Un-
favourable comparisons with the enter-
prising B.B.C., and its freedom from
political control (the B.B.C. has the
power to refuse the British Prime

The fine modern building in the foreground is the Wellington head-
quarters of the New Zealand Broadcasting Corporation. It contains
the studio facilities for the five Wellington broadcast stations.

Service resulted, running both
commercial and non-commercial ser-
vices. (One private station survived the
takeovers: 4XD Dunedin, run by a
local radio society and subsidised by
the state organisation.)

Shortwave broadcasting, which had
been pioneered by a private station,
also fell to state control during the
war. Two 7.5KW transmitters were
provided in the immediate post-war
period for better service. Although
Cabinet approval has been given to
replacing these with 20KW units, there
has so far been no move to do so.

First step along the way to liberalis-

ELECTRONICS Australia,

Minister the microphone) contributed
to the general dissatisfaction and led to
demands for more freedom in broad-
casting.

Meanwhile, television had come on
the scene (somewhat later than in some
of the “under-developed” nations New
Zealand  taxpayers contribute to
through aid programs). As far back as
1949, a state department committee
had begun studying television, though
its findings were used mainly by the
Government to claim the cost as pro-
hibitive and an impossible drain on the
country’s precarious balance of pay-
ments situation. It was left to private
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Thrilling realism with “quadradial” sound system

MODEL TC-540: The ultimate in stereo per-
formance is yours from SONY's quality
solid-state tape recorder TC-540 with 4 track
stereo/mono recording and playback opera-
tion. “Quadradial” sound system, uniquely
designed separate speakers—two high com-
pliance low frequency speakers are installed
in baffle enclosures on each side of the
recorder case and the two satellite high
frequency speakers in the split lids, which
can be separately placed up to 16 feet apart,
for maximum effect in stereo.

Individual bass and treble tone controls for
your personal listening preferences, speaker
monitoring volume control, three tape speeds,
retractable pinch roller for ease of tape
threading, easy sound-on-sound recording,
line/microphone mixing recording with
optional microphone mixer, automatic sen-
tinel shut-off switch, either vertical or hori-
zontal operation and noise suppressor for
reduction of hiss are only a few of the many
outstanding features.

You will be fascinated by the full range stereo
perfarmance from dynamic fortissimo to
thrilling pianissimo.

SONY.

Distributed by:

jacoby, mitchell & co.pty. na.

SYDNEY ¢« MELBOURNE ¢ BRISBANE *» ADELAIDE

ELECTRONICS Australia, January, 1969

Specifications

Recording system: 4-track stereo/mono recording and
playback. Power requirements: 100, 110, 117, 125,
220 or 240V AC 65 watts, 50/60 Hz. Tape speads: 7'/,
ips, 3% ips, 174ips. Reels: 7” or smaller. Frequency
response: 30-20,000 Hz at 7, ips e 30-13,000 Hz at
3%, ips @ 30-10,000 at 17 ips. Flutter and wow: 0.09%,
at 7%, ips o 0.129% at 3% ips e 0.16% at 17 ips.
Harmonic distortion: 29%,. Signal-to-noise ratio: 50dB.
Power output: 5W per channel (20W total dynamic
power). Speakers: Two built-in speakers 4” x 8” and
two lid-integrated speakers 4” diam. Recording time
(1,800" tape): 4-track stereo 6 hrs. at 17 ips e 4-
track mono 12 hrs. at 17 ips. Fast forward and
rewind time: Within 2 min. 20 sec. (1,200’ tape). Inputs:
MICROPHONE e Sensitivity —72dB (0.19mV) e
Impedance 600 ohms LINE e Sensitivity —20dB
(0.078V) e Impedance Approx. 100k ohms. Qutputs:
LINE e Sensitivity 0dB (0.775V) e Impedance 100k
ohms EXTERNAL SPEAKER e Sensitivity 11.2dB
(2.83V) o Impedance 8 ohms MONITOR e Sensitivity
11.2dB (2.83V) e Impedance 8 ohms (or 10k ohms).
Rec/PB connector: INPUT—Sensitivity ~40dB (7.8mV),
Impedance 10k ohms OUTPUT—Sensitivity 0dB
(0.775V), Impedance 10k ohms Dimensions: 19-11/16”
x 9-15/16” x 15-7/16”. Weight: 41 |bs. Accessories:
Two microphones F-96, empty reel R-7A, connection
cord RK-74, two reel caps, motor pulley, power cord,
head cleaning ribbon, splicing tape PS-2, demonstra-
tion tape, SONY oil OL-1K. Optional accessories:
Telephone pick-up TP-4S, microphone mixer MX-600M,
MX-6S, stereo headset DR-3A, DR-3C.

ceemeeeenaaen.. IMS/1-68/EA169

L L L L L L L L L L P P P L Yy l]
To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent St., Sydney, 2000.
Please send me information on Sony Tape Recorders & nearest
Sony retailer.

ADDRESS......



enterprise to introduce television, as
private enterprise had in the beginning
introduced broadoasting, and later
shortwave broadcasting.

An Auckland manufacturer, Bell
Radio, used their experimental licence
to radiate programs with enter-
tainment value. Once Aucklanders
invested in television receivers and had
a taste of viewing, the Government
could not clamp down, it could only
— with reluctance — authorise the
N.Z.B.S. (as it then was) to go ahead.
This was in 1958,

Even with a service approved and
working with low power transmitters in
the four main centres, the state broad-
casting department continued to be led
by the noses by private enterprise.
Private (and illegal) translators mush-
roomed as country viewers banded
together to provide extensions to the
darly limited coverage and these were
so successful they had to be legalised,
despite outraged authority.

The N.ZB.C. now has a I00KW
transmitter for television in each of
the four main centres, and others of
equal or otherwise adequate power to
spread the coverage over most of the
country. The four regions each have
one program, so only ome channel is
available to a New Zealand viewer.
Advertising is included four evenings a
week. Sunday (as with sound radio) is
one of the days free from commercials.

The N.Z. Radio and Television
Manufacturers’ Association, at its
amual  conference in  October,
reaffirmed its priorities: First, a second
television channel; second, colour tele-
vision; and thir(f, FM broadcasting.
Government reply — reputedly on
N.ZB.C. advice — is that a second
channel should be in colour, but it
should be introduced nationally. Be-
cause of limited national resources,
this would be delayed until at least

Since televisions station licensing is
excluded from the scope of the new
Broadcasting Authority (it will deal ex-
clusively with sound bro'adcastinf)
there is no chance of a commercially
operated second program before 1972.
The N.Z.B.C. still has a head start,
however, as the Authority cannot de-
license any existing N.Z.B.C. station.
The N.Z.B.C. staff, through their staff
association, have publicly said they are
not afraid of competition, and would
find it challenging if of a high stand-
ard.  As, despite their working for
a Corporation, their salaries are tied to
the state services salary scale, they may
well be ready to welcome the employ-
ment opportunities competition will
also brinzg.

New Zealanders of today have al-
ready had a taste of the vitality and
enterprise of private broadcasting,
through the activities of the ‘“pirate”
station, Radio Hauraki, which operates
from international waters, in the
Hauraki Gulf, off the coast of
Auckland. If ever a Government was
embarrassed by attempts to run with
the hare and hunt with the hounds,
Hauraki has done this to the N.Z.
Government,  Half-hearted attempts
were made to stop Hauraki’s first ship
from putting to sea, but these met with
such a public outcry that Ministerial
direction has required state depart-
ments concerned (Marine and Post
Office) to temporise ever since.
Although apprehended while trans-
mitting within the three-mile limit,

| New TV Centre for U.K. Midlands

. A project for a $35 million entertainments centre in the heart of Bir-
mingham (the largest industrial centre of the English Midlands) has been

announced by the commercial television company,
picture above shows a model of the complex.

Corporation. The

Associated Television
Called

Paradise Centre, it will stand on a six-acre site and will contain a tele-
vision studio, an exhibition/conference/banquetting hall, a theatre, twin
cinemas, a hotel and restaurant, and neighbourhood shops. The site will be
dominated by a 300ft high office block and the hotel, which will be de-
signed to offer accommodation in between 250 to 300 bedrooms.

The to
taurant an
at 800ft a minute.

studios with their ancillary accommodation, a viewing theatre,

storeys of the office tower will accommodate a rooftop res-
kitchen, which will be serviced by high-speed lifts travelling
The television area will have three major production

rehearsal

rooms and a base for outside broadcast units.

Associated Television is one of the program contractors who operate
commercial television channels in U.K. These contractors provide their own
studio and production facilities, but hire their transmitting equipment from
the Postmaster-General’'s Department. The P.M.G.’s Department is respon-
sible for the technical aspects of transmissions from the point where signals

leave the studios.

R TR

only a nominal punishment was
imposed for a breach of International
Regulation 190. This is in direct con-
trast to the wrath visited on previous
pirates attempting to operate on the
amateur and other bands.

Simultaneously with the passing of
the Broadcasting Authority  Act,
another one, the Post Office Amend-
ment Bill (No, 2), was passed by
Parliament, giving the Government
some teeth to put down unlicensed
transmitters. The legislation has writ-
ten into it a delay to allow Hauraki
to apply for a licence before the Act
comes into force.

The press, meanwhile, has enjoyed
the Government’s dilemma over Haur-
aki, Should the pirates have been
licensed ahead of other would-be pri-
vate broadcasters who did not set up
unlicensed transmitters? How else to
reward the pirates for their undoubted
initiative and enterprise, when they
were bucking a system rather than
breaking the law the way a criminal
does? Because even though it panders
to the teenage segment with lits pop
music, Hauraki is another example of
private enterprise giving the lead to
government agencies,

One N.ZB.C. station in each of
three main cities was hurriedly chang-
ed to a teenage program format to

ELECTRONICS Australia, January,

cater to the audience potential Haur-
aki had uncovered. More dramatic
— if less publicly known — was the
change in the face the N.Z.B.C. is
presenting to advertisers. Hauraki
works to attract advertisers with the
sort of service Australian competition
knows only too well, and the N.Z.B.C.
was suddenly stimulated to try a little
harder to please paying customers.’
Hauraki still has the edge when it
comes to service, however, and it is
unlikely that an organisation with a
civil service background will change
its way of life within a short period of
time.

One sin of Hauraki's has been
attended to in the new Broadcasting
Authority Act. Sundays will continue
to be free of advertising on radio, so
licensing Hauraki will put a stop to its
transgressions against one of New
Zealand’s ingrained customs.

The Labour Party has not been
silent throughout these changes to its
socialised broadcasting. Threats to
take over private stations without com-
pensation have become its declared
policy should it become the govern-
ment again, but it is similarly out of
step with public opimion in other mat-
ters also, so on present indications a
change is not likely in 1970, when the

Continued on page 142)
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Electronic Speech—Recognition System

Last month, we described printed-character recognition machines devel-

oped by the National Physical Laboratory in the U.K. Scientists at the

same establishment are currently working on the design of machines
intended for direct mechanical speech recognition.

The National Physical Laboratory in
the UK. is organised into three groups
— Measurement, Materials and Engi-
neering Sciences. Each year, just one
of them exhibits its work at the
laboratory’s “open days”: in 1967, it
was the Measurements Group, and in
1968 is was the turn of the least homo-

geneous of the three, Engineering
Sciences. The group covers ships,
hovercraft and aircraft and their

underlying fluid dynamics; the aero-
dynamics of buildings; and, on a com-
pletely different tack, a McLuhanish
range of studies. spanning the spectrum
of information-processing, from com-
putergrid research to human speech
and senses.

At the human end of the spectrum,
we find the print-reading systems
described by J. R. Parks and D. A.
Bell in the article “The 2-mess of the
2.” (“Electronics Australia,” Decem-
ber, 1968.) Even more human in its
associations is the work aimed at direct
mechanical speech-recognition.

A single phoneme, recognised by the
human brain as a simple entity, is, in
fact, quite a complex collection of fre-
quencies, of various strel;ﬁtbs and
durations. We have no difficulty in
extracting from this mass of informa-
tion the unvarying pattern that is the
essence of the vowel or consonant
(although it helps if we know from
the context whether the speaker is from
Kensington, Sunderland or Austria). To
make a machine do the same thing

This article is reprinted from "New

Scientist" by arrangement.

e

entails first finding out what the
unvarying pattern is.

At the National Physical Labonatory,
speech recognition work is concentrat-
ing for the present on vowels. It is
considered that the recognition of
vowels is about as complicated as doing
the same with consonants, and the
latter task is apparently being under-
taken elsewhere in the U.K.

It has long been suspected that the
informiation in speech is carried in the
form of the frequences of resonant
cavities. This information could be in
the frequencies themselves, or in the
ratios between them, or in some
combination of the two.

What is done at NPL is to operate
on the waveform itself, with a battery
of eight or so filtering techniques. For
example, in a particular vowel, a high-
frequency component may show up
only at the peaks of a lower-frequency
wave: in such a case it is possible
to set up an electronic system to
identify this high-frequency constituent
whenever it appears.

The work so far has been largely
a matter of finding just what pattern,
in “frequency-space,” is alwlays present
when a particular vowel is spoken.
The progress made is evident from the
fact that the researchers have managed
to map out nearly all the simple vowels
(not the diphthongs) in a two-dimen-
sional space, of which one axis repre-
sents the frequencies below 800Hz and
the other the remaining frequencies.
This sort of plot reflects the finding
that a vowel can be to a great extent
characterised by a particular combina-
tion of a high frequency and a low

one; the degree of variation possible
between manners of speech, as regards
both the frequencies used and the
ratio between them, is covered by
assigning to each vowel an area, rather
than a point or line, on the frequency-
frequency map.

The experimental set-up shown in the
photograph is adapted to distinguish
words of the small set “but, boot, bit
.. .7, and so on for the rest of the
vowels. In the present arrangement,
when one of these words is spoken the
corresponding light comes on above the
logic cabinet on the left of the picture.
The electronic processing is, compared
with the speed of speech, effectively
instantaneous, so that time-sharing be-
comes a distinct possibility, reducing the
cost per speaker. An advantage
claimed for the system is that duration
is one variable that plays no part; thus
the rate of speaking does not matter.

In this sort of work, the question of
regional accents is often said to present
an almost insurmountable barrier. One
man’s “hat” is another man’s “hut,” so
how is the machine to know which is
intended, even if it has succeeded in
hearing the vowel correctly? The NPL
team is by no means pessimistic on this
question, for two reasons. First, they
find (surprisingly enough) that, given a
good vowel-recognition system, regional
differences as heard by the machine are
less marked than they sound to the
human ear, The second point is that,
provided the vocabulary used is limited
to a few hundred words, ambiguities
need not arise. Different regional ver-
sions of the same word can usually, it
is thought, be handled as different words
at the input end of the machine, and
then treated as synonyms by a final
logic stage. Ambiguity begins to become
a problem only when the vocabulary is
made larger and therefore contains
more possible meanings. If regionally
different versions of any two words
happen to sound the same, it should, in
principle, be easy enough to sort them
apart by providing the machine with a
grammatical or contextual logic stage.

But this is looking some distance into
the future. For the moment, there is
considerable interest in machines that
can simply recognize the spoken
numerals. There are some obvious
applications, as, for example, the sort-
ing of mail according to a post-code
system., A great deal of manpower
could be saved if the sorter could
simply read the code into a microphone
and leave a mechanical sorter to do the
rest. Another application — resting on
the same experimental finding as the
first, namely that numbers can
be spoken four times as fast as they
can be typed, and more accurately —
is in telephony. A speech-recognizing
system would not only save time but,
more important, would avoid one major
source of “wrong numbers.” -]



SOUND MODEL SRQ-602X SOLID STATE STEREO
TUNER/AMPLIFIER WITH OVER 100 WATTS
MUSIC POWER OUTPUT!

With a frequency response of 20-20,000 Hz. plus
or minus only 1 dB. the Sound 602X offers
extraordinary value at only $189. Sensitivity is 3
mV. for magnetic cartridges, 50 mV. for crystal
cartridges and 250mV. for other inputs. Sides of
the cabinet are teak finished . . . and the AM
tuner is extremely sensitive. With your Pioneer
161 trade-in the most you will pay is $100, with
your Pioneer 204B the most you will pay is $80
and with the Roland FAX-150 you will
only need to add $120. List price $189

without trade-in (inc. sales tax) ..
AKAI RECORDERS
All AKAl models are now in stock . . . M9,
XV, 3000D, X150D, X360, X300, 1710W and
the X1800SD. Ask for your Encel price or a
trade-in valuation. Sorry . . . we cannot adver-
tise the low Encel prices!
SONICS STEREO HEADPHONES — FROM $9.50
The popular Model HS-304 offers fatigue free
listening on a personal basis . . . the headset
is very comfortable even over lengthy periods.
Price? Only $12.50. The Model HS-303 H
(High impedance) is also available . . .
frequency response is 20-15,000 Hz.
and the price only $9.50. All models $9 50
have foam rubber earpads. From ... -
JUNCTION BOXES FOR ONLY $3.90!
Add a headset to your amplifier even if it's not
fitted with a headphone jack. Model
JB3 junction boxes may be fitted in $3 90
the speaker leads. Inc. sales tax. .
SEE THE CELESTION RANGE!
Both models of the Celestion 12” co-axial
loudspeakers (the CX-1512 at $44.50 and the
CX-2012 at $64.50) are very popular with audio
enthusiasts. |f you're looking for a compact
speaker system be sure to hear the Celestion
‘‘Ditton 10’ ($59) and the ‘‘Ditton 15’ ($89).
All Encel prices include sales tax.
SAVE MORE ON ALL LEADING MAKES OF
TAPE RECORDER
Encel Stereo Centres stock all .the best makes
Akai, National, Toshiba, Philips, Revox,
Sony Nivico and many more. You'll be
wise to secure an Encel price before you commit
yourself elsewhere. Save at Encel’s!
NEW MODEL MICRO STEREO CARTRIDGE
The new Model 3100/5 and 3100/E (with ellipti-
cal stylus) stereo cartridges have now been
. An outstandi performer, the ‘‘3100
series’’ is also mpress:ve by virtue of its low
price. Ask for EMQ's.

FOUR LOW COST, HIGH PERFORMANCE SPEAKER
SYSTEMS FROM ENCEL ELECTRONICS !
Separate speaker systems are essential if you wish
to exploit the full potential of your amplifier,
tape recorder or radio. Sonics speaker systems are
beautifully finished in selected walnut/teak
veneers, are styled to blend with period or
modern decor and are extremely effective from
an audio point of view. The following four

models are the most popular.

MODEL AS-57 A compact 2 speaker system
nnly 155 X 8}" X 5{"“Ideal for use as a

e.
8 ohms. Separate bass/mld range

speaker and tweeter. Inc. sales tax. $22-50
MODEL AS-60E Slim Line 2 Speaker System —
Although only 18 in. x 12 in. x 5} in. the
AS- 6'(()5 hoduses ha " b?ss/mld range

speaker and a high frequency re-

producer. Impedance 8 ohms $2750
MODEL AS-61 5 Speaker Slim Line System —
four bass/mid-range speakers and 2} in. tweeter
unit are housed in this attractuve teak/walnut

enclosure. Impedance : 8
Measures 21}

Measures in. x 17} in. x 4’ $3850

MODEL AS-330. A 3-way speaker system with §
speakers hcused in a magnificent, hand finished,
oiled teak enclosure. Frequency response is
30-20,000 Hz. Size: 15} in. x 11§ in. x 26 in.
Speaker complement includes a 12 in.

bass reproducer, two 6} in. mid-range $98 50
speakers and two horn type tweeters .
IMPORTANT: All Sonics enclosures have 8
ohm. impedances. Sales tax is included in
all Encel prices.

DUAL 1019 & 1010F TURNTABLES
NOW ON SPECIAL OFFER!
Looking for a Dual Turntable? Write or call
now for a very special Encel proposition. You'll
save more at Encel Electronics . . . but we're
not at liberty to advertise the low Encel prices.

PE TURNTABLES MODELS PE34 & PE2020
Perpetuum-Ebner turntables are probably the
most popular in their price categories . . . and
the low Encel price adds further value to these
fine German products. Write for Encel prices
(EMQ’s) or call for your PE proposition. Stocks
are limited, although more are on the water.
Contact Encel’s now!

SOUND MODEL SAQ-505X — HIGH OUTPUT
STEREO AMPLIFIER FOR ONLY $119.50
With an output of 25 watts R.M.S. in each
channel into an 8 ohm speaker load, the 505X
offers a frequency response of 20-20,000 Hz.
pl‘l;s :lrl mmusll dB. IS . is 3
m normal controls provided.

Ine. sales tax ... ... P . $119-50
~GRACE TONE ARMS . . . FOR THE
PERFECTIONIST!

Two models of this sophisticated arm are available

the 12'' G-540L and the 14’' G-560L.
A gnmbal type gyroscopic bearing is used — and
the Grace arm will track suitable cartridges
down to } gram with ease. A super light-weight
head shell is supplied. Since this arm became
available at Encel Stereo Centres many fastidious

enthusiasts have traded much more expensive
arms of Continental origin.

NEW LIFT RELEASED BY GRACE — $11.50
This beautifully designed Ilftlng/lowenng device
fits all types of tone arm. Actiori is velvet-smooth

. . and the lift is a fitting companion to
the high quality precision Grace arms.

NEW GRACE CARTRIDGE!
With an output of 7mV. the superb new Grace
stereo cartridge Model F-8M provides out-
standing results. Frequency response is 5-35,000
Hz. Stylus pressures recommended are } to
2} grams. Ask for details!

NEW HIGH QUALITY TONE ARM
FROM ENCEL ELECTRONICS!

The new Nikka-Lustre Model ST510 is the
successor to the well proven Model CP3. Thous-
ands of these fine arms were sold all over
Australia. Now the improved model at the old
price is better value than ever. Model ST510 is
priced at $19 inc. sales tax and the Model
ST510D (with lifting/lowering de-
vice) is priced at only $24.50. Ask $19
for full details. From ... ... ... ..

SAVE YOUR RECORDS . . . USE THE
UNIVERSAL NIKKA-LUSTRE

TONE ARM LIFT!
This beautifully finished and functional universal.
tone arm lift will fit all tone arms . . the

lowering action is pneumatically dampened and
zxtremely smooth. Rt:Sk ¢|)f reco:’d
amage may now be eliminate
Including Sales Tax ... ... .. . $8 50
Low PRICED DYNAMIC MICROPHONE-—
EAL FOR TAPE RECORDERS!

The Plezo DX75 is a robust dynamic mlcfophone
which is small in size and quite unobtrusive.

gg:l ihmpedarElce lis 50 ohms and
ohms. Encel price inc. sales
tax, only ... ... ... ... .. .. .. $6-90

REPLACEMENT DIAMOND STYLII FOR
MOST STEREO AND MONO CARTRIDGES
A replacement stylus for your cartridge can
cost as little as $2.50 when you buy from Encel
Electronics. Correct ‘replacements are available
ex-stock for the majority of popular cartridges.

MICRO TONE ARMS OFFER OUT-

. STANDING VALUE!
Designed to track effortlessly with the most
sensitive and delicate cartridges, Micro arms
accept SME and ORTOFON head shells without
modification. The Micro head shell accepts any
standard 4'’ mounting cartridge. Vertical and
horizontal movement is almost friction-free —
tracking pressure is adjustable from 0.5 grams.
Model MA88 (16’’) is priced at $35.50. Model
M?H t(14") is only $29.50. Encel prices include
sales tax.

MICRO LIFTS AVAILABLE. Both these arms are
available with a tailored lifting/lowering device.
Pneumatically dampened action as-

sures record protection. The lift may

be purchased separately for ... 38-50

MICRO DUST PICKI.IPS—-” 50

An effective tic record which re-
moves dust as the record plays. An ideal gift.
$3.50 inc. sales tax.

ELECTRONICS (STEREO)
PTY. LTD.

Head Office:

LUX SOLID STATE STEREO AMPLIFIER —
THE MODEL SQ-77TW — $169

Using silicon power transistors the SQ-77TW is
rated at 30 watts R.M.S. in each channel with a
4-6 ohm speaker load. Frequency response is
10-50,000 Hz. plus O, minus 3dB. Input sensi-
tivity is 1.8mV for magnehc pickup or tape head,
aux. inputs being rated at 200 mV and 800
mV. Controls include stereo volume, stereo bal-
ance, mode switch, treble and bass (separate
controls for each channel), input selector, head-
phcun?Ll jack agld switch, tape monitor

switch, rumble and scratch filter

switches, etc. ... ... ... ... .. .. .. $169

TYPICAL TRADE-IN VALUATIONS ON A
LUX SQ-77TW

Changing up to a silicon transistor stereo ampli-
fier can be quite economical; if you trade your

Leak ‘‘Stereo 30’', Leak ‘‘Stereo 20’ (with
Varislope pre-amp.), Fisher X100A or Pioneer
SM83 your new amplifier will cost you a

maximum of $30. With your Peak TRM-40 you
will pay only $70, with your Star SA-30 the
cost will be $120 and with your Linmark SA-200
the changeover will cost a maximum of $145. If
your equipment is in excellent condition your
payout can be substantially less!

THE NEW LUX SQ-1220 SOLID STEREO
AMPLIFIER OVER. 100 WATTS R.M.S.
TOTAL OUTPUT!

The new and outstanding Lux SQ-1220 is rated
at over 50 watts R.M.S. into an 8 ohm speaker
load. Distortion is so minute it is difficult to
measure even at high outputs. 40 transistors and
diodes. Frequency response is 10-50,000 Hz. —+
1 dB. Provision is made for separate bass and
treble controls in each channel, low and high
filters, frequency selectors and tape monitoring.
Ask for complete and unabridged specifications
for this sophisticated Lux amplifier. Performance

can only be desc:ribedI das s;npler-
lative. Encel price (including Sales
Tax) e e e e e e $350
TYPICAL TRADE-IN VALUATIONS ON A

LUX SQ-1220
The maximum you will
‘‘Stereo 30’", Leak ‘‘Stereo 20" (with Varislope
pre-amp.) or Fisher 101 will be $190. With
your Quad Mk. |l pre-amp. and power amplifter
the amount will be a maximum of $120. And it
could well be even less!

pay with your Leak

NEW LUX MOVING MAGNET STEREO
CARTRIDGE

The Lux T-15-M has been acclaimed as a brilliant
performer by dlscnmlnatmg audio enthusiasts —
frequency response is conservatively quoted at
20-20,000 Hz. and -stylus pressure is from 1
to 24 grams. Tracking angle is 15°, output is 5
mV. at 1 kHz. Stylus sizes available are 0.7 mil.
conical diamond and the new elliptical dlamond

(T-15-ME). T- 13 ME: d$29 .’)IO )T-Il
M7B (conical diamond stylus) Inc.
Sales Tax ... $24 50

NEW SOUND MODEL SAQ-203 STEREO
AMPLIFIER — $74.50
Frequency response is 30-20,000 Hz. and input
sens. suits magnetic cartridges at 3 mV. Output
is 12 watts R.M.S. or 30 watts E.l.LA. peak

powerh 18 low ?Iuise transistors,
headphone jack, all necessary con-

trols. Inc. sales tax ... .. $74 50

BIG VALUE COSMOS STEREO AMPLIFIERS

With an output of 8 watts R.M.S. or 15 watts
IHFM in each channel the Cosmos SW-30C has
a wide frequency response and is attractively
priced at $79.50 inc. sales tax. ldeal

for use with tape decks and sensi-
tivity suits magnetic/crystal cartridges
CONNOISSEUR STEREO CARTRIDGE —
ONLY $10.80!
Designed to load any amplifier or tape recorder,
the Model SCU-1 is regarded as the finest
ceramic stereo cartridge ever pro-

duced. Ask for copies of re-
VIEWS. .. .. e e
SHURE CARTRIDGES AT ATTRACTIVE

ENCEL PRICES

All cartridges are brand new and Encel prices

include sales tax. All Shure cartridges are fully

guaranteed.

Model M44G—Retail $26—Encel $17.50.

Model M55E—Retail $49—Encel $29. 50

Model M75E—Retail $69—Encel $42.5

gdffesl VI5E Mk. Il—Retail $118. 75—-Encel

Order now for prompt delivery by mail-—or call

at your nearest Encel Stereo Centre.

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762.

Sydney Store:

ELECTRONICS Australia,

Ground floor,

2SM Building

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564.
Australia’s Greatest Hi-Fi Centre

‘Wholesalers *Trade-ins accepted
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ZEPHYR PRODUCTS PTY. LTD.

70 BATESFORD ROAD. CHADSTONE, VICTORIA—PHONE 56-7231

MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS

INTERSTATE AGENTS:

N.S.W, S.A. TASMANIA INTERSTATE AGENTS QLD.
Jacoby Mltchcg & Co. | Neil Muller Pty. Ltd.,| Homecrafts-Tasmania, N"?"%’:e 's‘liodnw & le. % V:h‘:“' & Co., | T~ H. Martin Pty. Ltd,,
469 Kent Street, 8 Arthur Street, 190 Collins Street, | 91 wellington ' Street, | 337 WQlllnaton Street, | 56 Edward Street,
Sydney, N.S.W. Unley, S.A, Hobart, Tas. Launceston, Tasmania. erth, W.A, Brisbane, Qld.
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Low-cost Plastic Laser Tested by U.S. Scientists

What may be a major breakthrough in the laser field is
reported by scientists of the Raytheon Componr, who have
y

succeeded in making a laser using a virtual

worthless

piece of plastic material as the lasing element.

Fluorescent colours — those bright,
vivid reds, greens, and oranges—have
been around for years. The military
uses them to make aircraft more
visible and fluorescent dyes maake the
uniforms of downed airmen easier to
spot. On the homefront, fluorescent
ink appears on almost every bumper
sticker and innumerable advertising
signs,

Now, two Raytheon Co. scientists
have built a fluorescent-red plastic
laser that may presage devices that
would be the cheapest lasers yet, and
;vould require little input energy to
ase.

Michael N. Bass and Thomas F.
Deutsch, research scientists at Ray-
theon's laser advanced development
centre in Waltham, Mass,, hit upon
the idea in the course of work on
liquid, or dye, lasers. They had tried
mixinf ﬂuorminlﬁ dyes in plastics to
see if they would work as well as
they had in solution, but without much
luck. They did notice, though, that the
colour of fluorescent red acrylic plas-
tic almost exactly matched one of the
dyes used in theif liquid laser experi-

ments, Rhodamine B

So they invested $4 in an 18 x 48in
sheet of quarter-inch plastic, cut off
a corner, and, using light from another
laser as @ pump, tried to make it lase.
1t did—very well, dn fact.

They then cut from their slab of
plastic a laser “rod” % by % by 4
inches. Its end faces were only rough-
ly parallel and it was hand-polished
at that, but when it was pumped with
a quick-rise-time flash of light it
worked like ta charm,

Their discovery is so new they
haven’t had a chance to make accurate
measurements, but Bass and Deutsch
estimales the rod’s gain at about 15
per cent per inch. This compares well
with the figure for the far more com-
mon—and costlier—ruby laser rod.
And the pump energy needed to trig-
ger lasing is only about six joules; an
equivalent ruby rod would require
about 100 joules, the researchers say.

But best of all, the plastic laser is
inexpensive. The two scientists estimate
that the 4-inch rod drew no more than

3 cents out of Raytheon's research fund.
With a basic material this cheap, they
feel it might be possible to build solid
state lasers at as little cost as gas
lasers. But even if it was only compe-
titive in price, the plastic laser would
probably be more rugged than the deli-
cate glass helium-neon lasers, and
could carve a place for itself in the
small but growing market for laser
alignment tools. It might also find use
in battle field communication systems
or range finders,

But some problems must be solved
before plastic devices can challenge
other types of lasers. For one thing,
commercially available plastic is of
poor optical quality and can’t generate
the kind of finely collimated beam pro-
duced by crystal or gas systems, More
importantly, there's a problem in get-

ting plastic that will lase dependably;
the amount of fluorescent dye in com-
mercially available acrylics varies from
lot to lot, and sometimes there isn't
enough for laser action,

And, for some unknown reasons,
commercial plastic rod stock doesn't
lase at all, though its dye concentration
appears to be about the same as that
of sheet stock.

It would be ironic in an age in which
fluorescent colours brighten everything
from billboards to costume jewellery,
but Raytheon may have to invest in a
chemical facility of its own to over-
come problems. The plastics in-
dustry is to volume sales, not
custom jobs. Bass and Deutsch have
even had trouble getting single sheets
of stock items, and they've often had
to content themselves with leftovers
from warehouse lots.

But they haven't been squelched by
this. Instead, they've begun searching
for other new Jaser materials which,
like fluorescent, may have been under
their noses for many years. (“Electro-
nics,” 16/9/68.) =

What makes a Laser lase?

. FULL
REFLECTOR

A typical laser system is built
around a rod of active material,
such as ruby. Both ends of the
rod are optically polished to pro-
duce a flat surface; one end is
coated with a material that total-
ly reflects light, the other with a
substance that only partly reflects
light. The light that is reflected
at this end sustains the excitation;
the light that isn't reflected forms
the laser beam.

The source of ordinary light,
commonly called the pump is
usually a xenon flash tube. This
light, which is directed on to the
rod, raises the atoms in the ruby
crystal from minimum energy
ground level to a band of higher
energy. These energy levels de-
pend on the characteristics of the
active material.

XENON FLASH LAMP

PARTIAL
REFLECTOR

RUBY
CRYSTAL LASER
OQUTPUT

PUMP
POWER

The atoms then drop from this

HIGHER
ENERGY BAND

high energy level to an inter-
mediate energy state. Then they
return to the unexcited state and
it is when they make this last

INTERMEDIATE

transition that they emit light of
a certain wavelength, The wave-
length, like the high-energy level,
depends upon the ‘material used.

ENERGY LEVEL
ININANANA NS LASER BEAM

(* lectrong:z," 19/8/68).

7

7 ///'///////////////// GROUND LEVEL
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monarch:

the miser

Penny-pinching cannot be condoned where hi-fi's concerned. Except . .. where the
customer is perhaps just a beginner in the stereo world, or even a man-on-a-budget.
He has to be miserly with his money, he has to limit himself to a medium price
range, yet he'd like the finest equipment available in this price range. This is where
Monarch Amplifiers excel. The three models below represent the best value for
anyone's money: the highest possible standard of fidelity at a medium — you
could call it miserly — price!

MODEL SAT-460X

Vg & F F B % % S8 Solid State AM/FM Mpx Stereo Tuner Amplifier
Transistors: 32 transistors, 19 diodes
e e SERENSRERE: SRR LR Output Power: 26 watts per channel at 8
ohm (IHF).
Frequency Response: 20-25,000 Hz == 0,5 db.
Controls: Tu_PingI, Loudness, Balance, Bass,
reble,
Switches: Input selector, speaker selector
R (with power switch), tape moni-
T tor, noise filter and FM-AFC.
Input: Mag-Phone 3mV, Extra 200mV,
Tape-in  200mV for maximum
outFut.
Dimensions: 163” (W) x 43” (H) x 11” (D).
18 Ibs.

Weight:

MODEL SAT-260X
Solid State AM/FM Mpx Stereo Tuner Amplifier

Transistors: 22 transistors, 17 diodes.

Input: Mag 2.5mV X-tal, 170mV Aux.
230mV for maximum output.

Output Power: 13 watts per channel at 8
ohm (IHF).

Frequency Response: 20-20,000 Hz = 1 db.

Controls: Tuning, volume, balance, bass
and treble.

Switches: Function, tape-monitor, mode,
scratch filter, FM-AFC and loud-
ness

Dimensions: 4” (H) x 143" (W) x 10" (D).

MODEL SA-500
Solid State Stereo Amplifier

e 3 o Transistors Used:  Total: 14 transistors, 6 diodes.
¥ N TaeRce wniance i Pre-amplifier:
R ooy 4 gy g Equalizer: “Mag” RIAA.
o ol : Sensitivity: “Mag" 3mV at 1KHz; tuner 150mV
V J ’ at 1KHz, “Ceramic” 30mV at
¢ i ; . 5 P 1KHz,
G@ERNANT | w0t arare ertoeo umin P ower Amplifier:
ow FiLTER rowsn % Power Output: 15 watts/channel IHF,
couoness ;‘ L) . - R = Frequency Response: 20-20,000 Hz == 1 db,
it 5 Output: 4, 8 and 15 ohms (Tapeout for
- ~ — tape recorder),
Dimensions: 103” (D) x 43" (H) x 133" (W).
Weight: 13 Ibs.

Sole Australian Distributors

W.C.Wedderspoon Pty.Ltd.

193 Clarence Street (between King and Market), Sydney. 29 6681

Available from

N.S.W.: Stereo Music Systems, 193 Clarence Street, Sydney VIC.: Danish Hi Fi, 941 Burke Road, C
.0 ! : 5 . o s , Cambe I, )
lé/l:glnetFl’tt: S?.L;Sd Isrgdtij(striess, 387t Geso‘rjge Street, Sydney. Daelly e haurne
els Pty. L ing Street, Sydney. A.:
_ Kent Hi Fi, 433 Kent Street, Sydney. b Miasroves, Lid 55 Wumay, pirest, Perth.
A. Victor & Co., Cnr. Elizabeth St. and Wentworth Ave., Sydney. Alfreds Em’porium Pier and Hay Street. Perth

QLD.: Modern Dictating, 555 Stanley Street, South Brisbane. SA

Tel Air Sales Pty..Ltd., 19 Adelaide Street, Brisbane. Truscott Electronics, Hindmarsh Square, Adelaide.
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TROPOSPHERIC SCATTER

RESEARCH

New techniques developed to study the effects of tropo-

spheric scatter of VHF and UHF signals, by artificially re-

creating on a miniature scale the conditions which give rise

to it, are expected to greatly assist communication systems

engineers, to whom the effect is desirable and to television
system planners, to whom it is not.

The search for knowledge about
over-the-horizon propagation is an
urgent one for television broadcasters,
because there are only a relatively
small number of channels available for
television services.

If VHF and UHF signals travelled
only in straight lines as far as the
horizon there would be no problem.
As to the reasons why they do not, it
is known that the signals are transmit-
ted over the horizon by “ducts” in the
troposphere formed by temperature in-
versions; by scattering from areas of
the troposphere where turbulent effects
are occurring and where the refractive
index is therefore varying very rapidly;
and also by diffraction over hills. It has
even been suggested that the down-
rushing cold air associated with thund-
erstorms can form ducts close to the
earth’s surface, which will greatly in-
crease interference between  sta-
tions when there are thunderstorms
about.

It is the precise details of these ducts
and scattering mechanisms that have
so far eluded scientists and engineers
working in this field. However, a num-
ber of leads are being followed up.
and some interesting models of the
troposphere, which can be used to try

out on a small scale the theories that.

have been put forward, were described
at a recent Institution of Electrical En-
gineers conference in the UK. on the
subject. In one paper a French scien-
tist described work that has gone as
far as producing a formula for
accurately determining the strength of
signals scattered from high up in the
troposphere.

A laser model for investigating scat-
tering effects was described by R. E
Post and D. F. Rost of Iowa State
University. They pointed out that the
reason why few of the theories ad-
vanced to explain the observed pheno-
mena have been successful is probably
that they are based upon mathe-
matical models that are gross over-
simplification of the physical situa-
tion they are supposed to describe.
This over-simplification has been
necessary in order to solve the problem
mathematically. What is really needed,
said these two scientists, is a labora-
tory model in which experiments can
be carried out to test specific propaga-
tion mechanisms.

One of the principal difficulties fac-
ing anyone trying to build such a
model is that of controlling the “atmo-
sphere” so that only the desired scat-
tering and other mechanisms are
present. This is largely a question of

size; the “atmosphere” can be con-
trolled accurately enough if the model
is made small enough. The answer they
have found is to use a helium-neon
laser operating on a submicron wave-
length as the basis for a model that
has a scale factor of over one million
to one. The earth is represented by a
glass disc ground to form part of the
surface of a sphere with a radius of
5.5 meters. With a laser wavelength
of 6328 angstroms the model is equiva-
lent to a tropospheric communications
system on the real earth working on
a frequency of 416MHz. The charac-
teristics of the glass at the laser wave-
length are very like the characteristics
of the earth in an area of poor
sandy soil. Photographic film is used
to record the received signal. from
which detail of the received field
strength are then obtained by scanning
the negatives with a high precision re-
cording microphotometer (which has a
slit width of 10 microns and a slit
length of 100 microns). A dynamic
range of measurements of about
100dB (a factor of 10™) is possible

Shutter Model of

Le-Ne
gas laser

[

WITH LASERS

using several films, each separate film
having a range of about 8dB.

Scattering centres are generated by
dropping a large number of very small
glass spheres through the transmitted
beam, This produces just the sort of
random over-the-horizon fields that one
gets with a real tropospheric radio
propagation system. The beads were
solid glass spheres ranging in diameter
from 125 to 177 microns. Large num-
bers of beads were needed for the prop-
agation of scattered fields typical of
those found in radio systems. This
seems to confirm that large numbers
of scattering centres do play a part in
natural over-the-horizon radio propa-
gation through the troposphere. The
great advantage of this new experimen-
tal technique is that various types of
propagation path can be fabricated at
low cost to try out new ideas.

Hills and mountain ranges are also
responsible for over-the-horizon re-
ception of UHF and VHF radio waves.
Here, effects such as the knife-edge
diffraction effect well known in physics
can occur at sharp ridges. These, too,
can be investigated with a laser model.
A B.B.C. engineer, K. Hacking, has
been using such a model to investi-
gate the effects of hills, and he describ-
ed models constructed to simulate flat-
:lqﬁped, thick slab and double humped
111S.

An idea of the size of the scattering
centres in the troposphere was given

by P. A. Matthews and S. Defu of
Scattering
Z radio aerial region

Pyrexdisc Photographic

plafte

Diagram of a laser model for investigating tropospheric scatter pro-
pagation of VHF and UHF signals. The scale factor of the model
is over a million to one.

BELOW: Some of the shapes
used by the B.B.C. in their scale
model tests.

Ditfracted
rays

\
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University College, London, who have
been miaking measurements at a site
at University College on the signals
from the Independent Television Auth-
ority transmitters at Mendlesham and
Lichfield, which are 116 and 170
kilometres respectively from London.
Each centre, they said, appears to have
dimensions of a few hundred metres.

Some knowledge of the exact nature
of the mechanisms that reflect VHF
and UHF waves over the horizon is
thus beginning to appear, and the
laser laboratory models described
should greatly help the search for
further information. (“New Scientist,”
17/10/68.) =
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ADCOLA PRODUCTS PTY. LIMITED

ELECTRONICS PTY
ACVCESSORIES PTY. LTD 73R02H

ROWE
LAKEMIA 750- 033 GEORGE

DCOL
“M” SERIES

AUSTRALIA’S LEADER IN MODERN PRECISION SOLDERING TOOLS

1/8"
19 watts
3 ozs.

M70 ™l

Weight:*

and micro-miniature electronics
and instrument work.

Application: Transistor, miniature

3/16”
23 watts
3} ozs.

Application: Standard tool for
radio and television assembly
and servicing.

M64 ™ o

Weight:*

SELECTED AS

Good
Design

FOR
AUSTRALIAN

DESIGN INDEX

0F RUSTHALIA

LONG LIFE TOOLS, TESTED AND PROVED IN
WORLD-WIDE SERVICE.

Adcola '""M' Series soldering tools are long-life
precision-made tools, the result of 20 vyears'
development to meet the particular reeds of
the Communications and Electronics industries
throughout the world

They are standard equipment in all Australian
Armed Services, Space Tracking establishments,
P.M.G.'s Department, major computer firms and
numerous other organisations with the resources
fo carry out stringent comparative pre-selection
tests on soldering equipment.

GREATER THERMAL EFFICIENCY

The advanced design reduces heat lostes to a
minimum and provides a work capacity in each
model normally associated with conventionally
designed tools of twice the rated power. Initial
heat-up time (60 seconds for M70, 100 seconds for
Mé4) and heat recovery are extremaly rapid.
Elements are calibrated to provide optimum. tip
temperatures for swift and sound soldering of
terminations in each type of circuit,

D“IGNID FOR ACCURATE SOLDIRING
The lightness and balance of the '"M'' Series
tool; %w flared handle, ribbed for a positive
precision finger grip; the slim heater unit allow-
ing the best possible visibility and penetration;
the combination of these design features allows
easy, pncue manipulation and therefore better
soldering.

INSTANT CONTROLLED HMEAT
A constant heat tool operating at the correct
soldering temperature ensures the swiftest and
most efficient soldering. Poor c.]ualufy soldered
joints caused by too high or too low a soldering

1/4”
27 watts
4 ozs.

Application: Servicing in tele-
communication centres and
similar heavier tagging.

M107 ™ *"Riing

Weight:*

*Weight of tool enly, without cord set.

temperature are avoided. Fitted with a hook for
suspension while idling, Adcola soldering tools

will operate eonhnuously without risk of over-
heating or loss of tip tinnin Heat sinks, idling
or cut-off switches are NOT required,

EASY REMOVAL OF TiP
The tip is held firmly by a stainless steel collet,
and is easily removed for cleaning and replace-
ment and to allow quick fitting of special-
purpose tips.

SAFETY FIRST
Safety was a primary cons-derahon in the dﬂ?
of OZe ‘'"M' " Series, which embodies a ly
insulated element and a double-earthed helical

Tip Shaft Dia:
Rating:
Weight:*

M15

5/16" icanon General Purpose
45 watts

6 ozs. stnps and other heavy duty work.
Tip incorporates unique anti-

seizing ferrule

der Tool, sheet metal, earthing

wire outer casing to the heater unit. Every
heater unit must pass an insulation test of 2,000
volts before release from the factory.

NO TRANSFORMER REQUIRED

Adcola tools conform to S.A.A. approval and
test specifications and are approved in all States
for mains voltage operation.

All models are availlable for 230-250V, 200-
2$0V, 100-120V, 50-55V, 32V, 24V, 12V and

12 CHURCHILL STREET, MONT ALBERT,
MELBOURNE, 3127, VIC., 88-4351

N.S.W.: ADCOLA PRODUCTS PTY. LTD., 17 BURWOOD ROAD. BURWOOD, N.S.W. 747-1606.

S.A.: F. R. MAYFIELD PTY. LTD.,

11 HALIFAX STREET, ADELAIDE. TE

: 8-4131,

QLD.: T. H. MARTIN PTY. LTD., 56-74 EDWARD STREET, BRISBANE. TEL.: 2-0S8S5S.

W.A.: EVERETT AGENCY PTY. LTD.,
G123 PUNCHBOWL ROAD.
WN_ & CO. PTY. LTD..
Av FLECTRONICS PIY. A8, 211-4224;
LTD GENERAL
CPGREEKENT (AUSTRALIA)
DE LAUNAY TY. LTD..
Cén. “a64s: wou.ouoonc
ev.!grmc Cs PTY. 'uos
,81-6392: RADIO otsrAfcn SERVICE,
, G L L A
C STLE, 61-496
2 L TRONICS SEVELOPMENTS
TY. LTD..
AGRATH
PTY. u'?o 30.1151 211-8921;
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17 NORTHWOOD STREET,

WEST LEEDERVILLE, 6007. TEL.: 8-4137.

2.1685; CHANDLERS PTY. LTD. 31.0341; JAMES
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INDUSTRIAL
CAMERA USES

From Mullard Ltd., England, comes a description of a closed

circuit infrared television system employing one of the old-

est television systems known — the Nipkow disc scanning

system. The original story is quite long but the following is
a precis featuring the most interesting sections.

Closed-circuit infrared TV systems
have a number of industrial and medi-
cal applications. Some of the more
obvious are monitoring furnace walls
or laﬁged pipes to detect faults; detect-
ing hot spots in electronic circuits;
measuring skin temperatures in medical
applications where the condition of the
patient is reflected in the temperature
of the skin.,

A number of very expensive thermal
scanning systems with high optical
definition are commercially available.
These systems, however, are frenerally
bulky, not portable, and require large
gower supplies, Many of them also

ave the disadvantage of taking a long
time to generate a picture.

The object in building the prototype
scanning system described in this
article was to determine the perform-
ance of a lightweight inexpensive
camera employing the simple Nipkow
disc as the scanning mechanism.

This mechanism comprises a flat
disc, perforated with a spiral of holes
which, when rotated, generates scann-
ing lines, Since the disc, rotating at
1000rpm, is the only moving part, the
camera is small in size, robust and
has a low power consumption.

Nipkow disc scanning is a means of
scanning in the image plane, The disc
has a spiral of 30 holes around its
circumference each of which scans
across the image in turn. The radiation
passing through these holes is focused
on to an infrared detector. The signal
from the detector is then used to inten-
sity-modulate the raster on the displa
oscilloscope. Secondary holes diametri-
cally opposite the scanning holes are
used to give pulses with which the line
and frame timebases providing the
raster are synchronised. The synchro-
nisation pulses are produced by using
a 12V festoon bulb and two BPX25
silicon phototransistors.

The scanned image size on the Nip-
kow disc is approximately 1.5 x 1.5cm.
The 30 scanning holes are placed on
radii of the disc, such that angular dis-
placement between any two consecu-
tive radii is the same. Partly to com-
pensate for the fact that the drilled
scanning holes are round rather than
quare and partly to increase the tem-
perature sensitivity, the scanning lines
were made to overlap by 50 per cent
on both sides. Each hole is 1mm in
diameter,

A problem concerning the Nipkow
disc — particularly one intended for
use with the more sensitive types of
infrared detectors, such as the indium
antiminide type —— was that the first
discs produced a large spurious signal

when rotated. The amplitude of this
spurious signal was up to 50 times
that of the noise from the detector and
was caused by variations in reflectivity
and emissivity, and by wobble along
the surface of the discs. Various metal
discs were made with polished or matt
surfaces but, although the spurious
signal was reduced, it was still much
greater than the detector noise.

Finally, a different principle was
tried. A disc was made of clear Per-
spex which, in thin sheets, transmits
infrared out to 5.5«m. This disc was

0SCILLOSCOPE

Block diagram
of the infrared
TV system.
Note the novel
method of gen-
erating the time

base pulses.

INFRARED TV
NIPKOW DISC

effective annular shape of the collecting
optics onto the detector element, and
hence the radiation transmitted by a
scanning hole is uniformly spread over
the detector area.

The detector is a Mullard 77 K
indium antimonide photoconductive in-
frared detector which has an annular
element to match the optical system.
Cooling is required for this component
and this is achieved by using a liquid
nitrogen drip-feed system supplied from
a dewar vessel placed on the ground
at the side of the camera. This enables
the camera to be operated in any plane.

With a 30 line, 17 frames per second
picture, the equipment has a tempera-
ture sensitivity of 0.5°C with a room
temperature background. Thus, it can
detect the presence and position of any
‘hot spots’ on moving and stationary
objects within the field of view.

CAMERA

g U F

amplifier Batester

Filter and /

£ ]

e

Vertical
timebase

Horizontal U

found to produce a very low spurious
signal. Because most of the radiation
is emitted from beneath the surface of
the disc, surface imperfections and
small scratches did not cause high
standing signals as the disc was rota-
ted. One problem that occurred on
using clear Perspex, however, was that
radiation from the bulb driving the
phototransistors was channelled
through the disc to the scanning holes,
where it interfered with the video
signal. This was overcome by using
black Perspex.

The requirements of the e&v;ipment
are that it should be portable and
relatively inexpensive. This dictates the
requirements of the optical system. A
germanium lens could be used instead
of the simple reflecting Cassegrainian
system employed, but this would be
expensive and therefore conflict with a
basic requirement. The Nipkow disc
scanning system, although not theore-
tically the most efficient, has the ad-
vantages of mechanical simplicity and
ease of manufacture.

The radiation from
collected by the front - silvered con-
cave mirror, focused via the front-
silvered plane mirror onto the Nipkow
disc spiral of holes, Each hole scans
the image in turn, and the transmitted
radiation is focused onto the annular
detector by means of a field lens. The
field lens projects an image of the

the scene is
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If a Mullard room - temperature
lead sulphide detector is used in place
of the indium antimonide detector, the
minimum detectable temperature be-
comes 120°C but detector cooling is
then unnecessary.

These cameras . . . (using the two
types of detectors mentioned) . . . have
the advantage that they can
continuously monitor the movement of
hot objects and the heat flow in sta-
tionary objects. The portability and
battery operation of the cameras have
proved very useful,

Both cameras have been used in in-
dustrial and medical applications, for
the early diagnosis of problems ranging
from the detection of flaws in the
walls of glass furnaces and hot elec-
tronic components on circuit boards, to
the examination of patients for cancer-
ous growths and “heat flow” in vari-
cose veins.

The fact that most oscilloscopes can
be used as the display for the cameras
could be very useful in a large number
of research projects where an inexpen-
sive, versatile infrared camera is requir-
ed to examine a problem. If, however,
accurate temperature measurements
and location of objects within the field
of view are required, then it is pos-
sible that a display in which more

information is presented would be
necessary.
(Continued on page 136)
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Universily
A DO-IT-YOURSELF VACUUM TUBE VOLTMETER KIT SET

University have now produced their famous MVA-6 vacuum tube voltmeter in a kit set. This
is to further your experience in assembling, calibrating and using modern electronic test equip-
ment. This unit is currently being used as a tool for instruction in a governmental institute of tech-
nical learning. Build it yourself NOW, at home, or as a class project at your local evening class or
college.

Each kit is complete with a defailed set of assembly instructions. SPECIFICATIONS

DC Volts—(negative or positive)
OD-(155-5-15-50-150-500-1500 v
inpfn resistance 10 Megohm,
H.V. Probe (HV.20) up to
30KV,

C Volts
0-1.5-5-15-50-150-500-1500 V
RMS.

frequency range 30 cps to 100
cs.

Peak to Peak
%-«11;14-40-140-400-14m-4ooo \

Ohms
R x 10-100-1k-10k-100k-1M-
10M (0.2 ohms — 1000 Meg-
ohms).

DB
Ref. level 1 mW in 600 ohms

line. .
—10db to 4 65 db (7 Ranges).

Accuracy
+3% for DC Ranges.
+5% for AC Ranges.

Power Supply
220-240 V AC 50 cps.

i

Price of MVA-6 kit set $36.00 plus Sales Tax

Battery
950 Cell 1.5 Volt.
Tube Compliment

Contact us today at 106 Belmore Road, Riverwood, mﬁ: U7—6ALS.
N.S.W., 2210, TEnHRS ST x 6" (140 x 215 x
Phone 53-0644 or any of our interstate representatives. w:ﬁ:’m)'
5.5 Ibs. (2.5kg.).

uulVERS"Y GMHAM I"mum‘l’s PTY. LTD. VIC: Eastern Instrument TAS.: W.P. Martin &

106 BELMORE ROAD, RIVERWOOD, N.S.W. 2210 & HElpaironie: Service Company,
Telephones: 53.8758, 53-0644 (5 lines) Pty. Lid. |
Telegrams & Cables: Raquip, Sydney S 0. i+ Sldaa 202 Argyle St.,
uite ueen's
' HOBART. 7000
REPRESENTATIVES Rd. MELB, Vic. 3000
S.A.: Compar Dist. QLD.: Keith Percy & Co. Phone: 20-3294, 20-6597 )
wials Pty. Lid. W.A: Atkins (WA.) L. Aad. 150 PeNngion
3 t St e '
arke :lvag'll?EoA DS'f i 894 Hay St. St., LAUNCESTON.
ADELAIDE, S.A. 5000 Qld. 4006 PERTH, W.A. 6000 7250

AUSTRALIA’S LEADING MANUFACTURER & IMPORTER OF ELECTRICAL INSTRUMENTS
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SCIENTIFIC AND
INDUSTRIAL NEWS

Weather communications

A weather message-switching system is to be constructed
in Kansas City, U.S.A,, for the U.S. Federal Aviation Agency,
by the North American Philips Company’s Communications
Systems Division. The system is designed to collect and
exchange weather reports,. forecasts and other related data
through a national network in support of local, aviation and
military weather services. It will also provide for the handling
and dissemination of similar data for international sources.
When completed, it will include five interconnected high capacity
processors capable of communicating on approximately 500
low- and high-speed circuits. The information will be displayed
on cathode ray tubes and/or teletypewriter.

The heart of the system is a Philips DS-714 communications
computer designed specifically for communications used in a
real-time- on-line environment. It completely automates message
switching functions by storing and forwarding, and performs
all polling, collection, selection and redistribution functions
wvital to the system. Weather reports will be collected on a
scheduled basis, assembled at the central facility into inclusive
reports, and distributed according to a prearranged pattern
and schedule. Some stations have the ability to make random
queries for specific information stored in the processor’s
memory.

Cassette data recorder

A cassette-loaded data recorder to store some 22 hours of
data on a standard 10%4in magnetic tape reel has been developed
for the U.S. Air Force by Lockheed Electronics Co., Plain-
field, New Jersey. The recorder is intended for the C-5 Galaxy’s
MADAR (malfunction detection, analysis and recording) sys-
tem. The recorder takes incremental steps of .0018in of. tape
at a time at a rate of 200 steps per second to pack up to 556
bits per inch. Weighing 36 pounds, the recorder includes a
unique stepper motor with no gear backlash and command-
contro} logic electronics with a minimum of interface lines and
controls .

Laboratory exhibitions

LABEL International 1969, an exhibition of laboratory
apparatus and materials, will be held at Earls Court, London,
from March 25 to 29, 1969. Sponsored by the Scientific In-
strument Manufacturers’ Association of Great Britain, the
exhibition will include a program of lectures. Abstracts of these
lectures will be available at a later date. Further information
may be obtained from Bevan M. Gilpin, Press and Publicity
Officer, LABEX International 1969, UTP Exhibitions Ltd.,
Racquet Court, Fleet Street, London EC4, England.

Radiotelephones for New Guinea

The Posts and Telegraphs Department of Papua/New
Guinea has ordered 30 additional VHF radiotelephone units
for use in remote subscriber: networks. The radio telephones,
to be supplied by Philips Telecommunications, will form the
basis of three new networks at Port Moresby, Rabaul and
Lae, bringing the total number of networks in operation to
six. The radio telephone subscribers equipment gives plantation
owners, settlers and industrial organisations in remote areas,

where the installation of normal telephone lines is not possible,
the facility of the normal telephone service.
The exchange equipment comprises a standard Philips 50W

FM transmitter/receiver base station to which the special
selective calling equipment is connected. The selective calling
equipment employs a simultaneous multi-tone transmission
method of coding. Thé equipment is designed for connection
to any standard manual telephone exchange.

Standards for broadcast stations

The Australian Broadcasting Control Board has determined
new standards for the technical equipment and operation of
medium frequency broadcasting stations. The new standards
have bgen framed in the light of technical developments in
the broadcasting field and experience in the application of the
original standards. Prior to determining the new standards, the
Board took into consideration comments on the draft of the
standards invited from interested parties. The standards have
been issued to broadcasting stations and other sections of the
industry directly concerned with them.

British pay TV finishes

The British Government in 1960 decided to permit an
experiment, to last for some two or three years, in pay
television transmitted solely by wire, but expressly without
guarantee that a general or permanent pay television service
would be authorised on the conclusion of the experiment.
Licences were granted to three companies in 1964, but two of
these later withdrew. The remaining company, Pay-TV Ltd., be-

an an experimental service in parts of London, and in Shef-
eld, in 1966.

Announcing the closure, the Postmaster-General told the
House of Commons: “In May, 1967, the company asked my
predecessor to consider sympat‘)eticalfy their proposal that the
service should be explained on a non-exclusive footing. Since
then there have been a number of exchanges with the company.
In August, 1968, they suggested that the service should be ex-
panded to cover 250,000 in London and 1,800 in Sheffield.
The Government has reviewed their proposals in the light of
the company’s representations and of experience of the service.
As a result of this review, and bearing in mind wider economic
and social considerations, I have decided that no extension
v:iould be justified and that the experiment should be terminat-
ed.”

British electron microscope

A technician adjusts the controls of the EM802 elec-
tron microscope, one of a series of high-resolution
microscopes produced by G.E.C.-A.E.l. (Electronics)
The EMS802 has
features of particular value for metallurgical and cry-
It has twin sets of controls that
allow programmed switching from bright to dark field
image or between two selected dark field orientations.
It also has an automated vacuum system that is push-

Lid., Harlow, Essex, England.

stallographic studies.

button controlled.

1969 29

ELECTRONICS Australia, January,



The new Fluke 853A:
The only complete multimeter.

Accuracy, measurement capability, and low cost have been a long time
coming in the multimeter field. Now, they’re here with the introduction of the
new Fluke 853A. [] These specs are guaranteed for one year without
recalibration. DC volts 0.2% AC volts, 0.5%. Range, 0 to 1.1 kv. DC amps,
0.2%. AC amps, 0.5%. Range, 0 to 11 amps. Ohms, 0.2%. Range, 0 to 110
megohms. All this plus complete overload protection. [ ] Does
this data bit give you just a hint why we also call the Fluke 853A, “the
only complete multimeter?”” Write or call for complete information.

$465.00 ex stock. Sydney.

SOLE AUSTRALIAN REPRESENTATIVES

FLUKE ELMEASCO INSTRUMENTS PTY. LTD.

7 CHARD RD., BROOKVALE, N.S.W. 2100.
TELEPHONE: 93-7944
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Stereo cartridges from Japan

Tokyo Shibaura Electric Co. Ltd. (Toshiba), Tokyo, Japan,
is to export in 1969 two newly-developed stereo cartridges, the
C-100P OPTI photoelectronic cartridge and the C:300 MINI
integrated circuit (IC) cartridge. Full information is not avail-
able, but a limited description released by Toshiba says that
the C-100P operates on the principle of converting stylus vibra-
tion into electric signals through light beam deviation using
photo transistors. Tge cartridge will be sold with a specially
designed preamp containing a built-in stylus pressure indicator.

The C-300F uses a miniaturised piezoelectric generating
element with an IC to convert the element’s output to a low
impedance to reduce line losses. This cartridge wil be sold
only as a part of a stereo player.

British Post Office Bill

The 230-page Post Office Bill, to turn the British Post
Office into a public corporation, represents the biggest legislative
task ever undertaken by the Post Office, A great deal of the
Bill is concerned with the necessary changes to existing Acts
of Parliament. This has meant a meticulous analysis of all
the Public General Acts (back to the days when they were
written in Norman French), and a great many local and
private Acts as well, to find all references to ‘‘Postmaster-
General” or “Post Office.” )

In addition, minute attention has had to be given to the
Post Office’s own Acts. The Post Office Act 1961, which
gives the Post Office its present financial status, is largely
repealed. Other Acts have had to be adapted to allow the
new authority to work under them. For the research, the
Post Office created a special team of solicitors and
administrators who have worked on it for over two years in
parallel with the Parliamentary draftsman.

Datel 2400 system modems

Standard Telephones and Cables Ltd., in U K., is sup-
plying nearly 10,000 modems (modular-demodulator
units) for the British General Post Office’s “Datel
2400” system. This system is a public data transmis-
sion system to be operated by the G.P.O., capable of
dealing with 2400 binary bits a second in the form

of tone signals. The modem converts the digital in-

formation into the tone signals for transmission over

landlines. Here, a technician is assembling a main
circuit board for one of the modem units.

Wind-finding radar

\ A AL Akt ROTANAR LA i
An operator sights the iripod-mounted free-standing
version of the Plessey WF3 wind-finding radar on to
the tarfet balloon by using a remote control unit.
When the finder is on target, the operator switches to
“autofollow,” after which operation is largely auto-
matic. The equipment provides a full flow of data
available to a height of 100,000 feet in the tropics and
to at least 80,000 feet in higher latitudes. The WF3
was developed by Plessey Radar Ltd., Weybridge,
Surrey, England.

Communications link for Malaysia

The Telecommunications Department of the Malaysian
Government has awarded a contract to The Marconi Company
Ltd. for the provision of a communications link to extend
across the 400 miles of the South China Sea dividing East
and West Malaysia. The company is to install a two-way
tropospheric scatter system to provide effective telephone and
telegraph services between the two halves of the country. The
system includes four 90ft dish aerials and associated 10KW
terminal equipment. It will link with the microwave system in
West Malaysia, and the traffic will eventually be disseminated
throughout Sarawak.

Also included in the contract is a HF radio link which will
be used for the transmission and reception of meteorological
information for use primarily by airline operators.

Symposium on nuclear electronics

The North Italy Section and the Nuclear Science Group
of the Institute of Electrical and Electronics Engineers are
sponsoring an international symposium on nuclear electronics to
be held at Ispra, Italy, on May 6-8, 1969. Contributed papers
will be read on the following subjects: Preamplifiers for
nuclear detectors; Amplifiers — shaping, DC restoration, baseline
shift; Problems of time resolution; Pulse height analysers; Time
sorters; Computers on line and data reduction in nuclear
experiments; Statistics in nuclear electronics. English will be the
official language of the symposium.

Further information is obtainable from the scientific sec-
retary of the symposium, Prof, Luciano Stanchi, C.C.R, Euratom,
21020, Ispra, Italy.

Fault warning system

An aircraft voice warning system has been developed by
the Aircraft Equipment Department of Ferranti Ltd., Manches-
ter, England. Should a fault develop in an essential part of
the aircraft, the system (type FAW. 3) gives a spoken warning
through the aircrew’s headsets or cabin speaker. The warning
message, recorded on a closed loop magnetic tape, is repeated
until the fault is cleared or the alarm is cancelled. The equip-
ment can transmit ug to 15 different warning messages, each
separately triggered by an appropriate signal obtained from
existing alarm circuitry.

TAB computer in W.A.

A computer complex which recently went into operation
for the Western Australian TAB is the largest currently operat-
ing in the State, The system has an IBM 360/30 with core
store of 32,000 characters, two IBM optical mark page readers,
three IBM 2260 wvisual terminals, two Siemens T100 readers
and two disc storage devices.
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Presents a completely
revised range of
transformers

UTP! TRANSFORMERS POWER TRANSFORMER
y e General Purpose—Voltage Doubling

Type Nom. Pri Imped: S dary Imp. DC Ou
2 Watts {ohia) (ohms) Type Primary H. T. VoluAfter Doubler Low Tension
No. Volts (R.M.S.) Volts mA Secondaries
Medium fidelity 40-30,000 cps minus/plus 2db.

250 120 310
. 288 80  63V—-3ACT
5 7000, 5000 SE. 15 8 37, 2 PVD100 ' S

5 7000, 5000 S.E. 500. 250. 166, 100 250 120 [
285 6.3V—4A CT
7 10000 P.P. 15. 8 3.7, EVD102¢ 2 110 ol

15 (10000) 8000, 7000 P.P. 15. 8 3.7, 250 50 380

55 6.3V—5A CT
15 (10000) 8000, 7000 _P.P. 500. 250, 166 PVD103 20 12 %

25 (8000) 6600 PP, 15 8 3.7. 350 120 310
63V—3A CT

25 (8000) 6600 P.P. 500, 250, 166 PVDI04 M a2 Mty

35 (8000) 6600 PP 15 8 3.7, 350 146 380

v 40 136 358 6.3V—3A CT

55 3500 BEUfS, 8 a9 12 PVDIOS 3 138 3% b yy

Impedance in brackets indicate 250 173 450 i
PVYDI108 240 163 425 6.3V—3A CT
screen taps available, 330 153 6 IV_3A

VD109 2254% 114366 338505 6.3V—3A CT
1 IV,
OUTPUT TRANSFORMERS B o 13 i 1y

250 193 500
Type Nom. Primary Secondary PVDI110 240 183 475 6.3V—3A CT
No. Watts Ohms ohms 230 173 450 6.3V—4A

250 124 310
HI-Fi Using Orlented Grain Steel for PVDI111% 240 114 285 6.3V—3A CT

Mullard S-Stereo-7 Playmaster 2 & 4 230 104 260 6.3V—3A CT
7 9000 + Screen Taps PP. 15 g *Also available in flat mounting;
3.7
Hi-Fi for Mullard 5-10 Amplifier LOW VOLTAGE EQUIPMENT TRANSFORMER
OP308/15 12 8000, 6000 P 187 8 g:’&" F'\lr':_@ Secondary Rating
Ultra-Linear PF537 240 17V tapped 11.5V—-0.4A
PF1848 240 17V—1.25A
OP301/15 12 8000 + Screen Taps P, 15 PF265 240 17V tapped at 11.5v, 10V,
OP312/15 25 6600_+ Screen Taps P, 18 . 8.5V at 4.2,
For 6GW8's (ECL86’s) PF23d44 240 18V, 0, 18V, 2.5A
PF2114 24 20V, 0, 20V, —2A DC
QF447/15 12 8000 + Screen Taps 2.2 : PF2440 240 19.4V, 0, 19.4V, —1.5A DC
Ultra-Linear Oriented Grain Steel PF2228 30V —0.6A
For 6BOS's (EL84’s) PF1763 30V tapped at 25V, 20V—2A
PF2876 32V at 1A
OP387/15 12 8000 + Screen Taps P.P. : 32V _at 1A
PF2004 35V, 0 35V,—-750mA
*Also available in 8.4 and 2.1 ohms, PF114 30V _2.3A tapped at 24V—4.5A
tapped 12V —9.6A
POWER TRANSFORMER PF115 50V tapped at 30V, 25V, 15V-—-SA

ctifiet PF2235 150V, 125V, 100V, 75V, 50V, 25V,
General Purpose—Valve Re r gg 75;\;A° 35Vt 30mA

Type Primary H.T. H.T. Low-Tension
No. Volts Volts es

PF619 240 150/150 30 6.3V—1.8A FILAMENT TRANSFORMERS

PF299 240 285/285 6.3V —2A Tpye
6.3V —tapSV—2A No. Secondary Rating

PF1290 3V_0.6A insulate V_worki
PF201 240 225/225 6.3V —2A L 06 Invoiated fye 00V, wotlls

PF151 230, 240 285/285 6.3V—-2A C.T PF2315 6.3V—1.2A

6.3V—tap 5V—2A PF1728 6.3V—1.1A, 6.3V—I1.1A or 12.6V—I1.1A
C.T. if series connected or
PF1460 230, 240, 250 250/250 63V —-2A C.T 6.3V—2.2A parallel windings.

VM sv_oa PF1630 5.3V—2.25A C.T.
PF476 6.3V—3A C.T.

PF130 230, 240 285/285 6§V %ﬁ C.T PFIG2 63V—_3A 6IV—IA CT or 126A—iA
6.3V —tap5V—2A C.T. if series connected.

PF2565 12.6V—0.5A 12.6V—0.5A or 25V—0.5A
230, 240 285/285 150 6.3V—3A if series connected or 12.6V—1A
6.3V—3A C.T. parallel windings.

6.3V—tapSV—3A PF2851 12.6V_C.T. _at 0.15A.

FERGUSON TRANSFORMERS PTY.LTD.

331 HIGH STREET, CHATSWOOD, N.S.W. e POST OFFICE BOX 301, CHATSWOOD. TELEPHONE: 40-0261 (8 LINES).
o TELEGRAMS: "FERTRAN.”

178 BOUVERIE ST., CARLTON, VICTORIA. TELEPHONE 34-5814.

INTERSTATE AGENTS:

TASMANIA: A.C.T.: QUEENSLAND: WESTERN AUSTRALIA- “ SOUTH AUSTRALIA;
Associated Agencies Pty. Erroll Nazer Pty. Ltd., Kcith Percy and Co. Pty. Athol M. Hill Wm. M. Matthew Pty. Ltd.,
L., 84 Barrier Street, Ltd., 613  Wellington S(rect. 12 French Street,
25 Barrack Street, Fyshwick, 2600, Waterloo Street, Perth, 6000, Adelaide,  5000.
Hobart, 7000, Phone: 9-0325. Newstead, 4006. Phone 21-7861. Phone:  23-6202,
Phone: ' 2-1843. Phone:  51-5461. K
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Computers for Vic. colleges

International Computers Ltd. is to participate in what is
possibly the largest scale of development in computer education
to be undertaken in technical institutes in Australia. Colleges
affiliated with the Victorian Institute of Colleges have ordered
six 1900-Series computers worth more than $1,800,000. The
cost of the installations will be met equally by the Common-
wealth and State Governments.

The computers will be used mainly for teaching computer
techniques, but will also be used for some research and for
college atfministration. Already, some 6,000 students at the
Victorian Technical Institutes receive computer training, using
existing computer facilities. This number is expected to mncrease
to about 14,000 by 1972. The programming languages to be
taught include COBOL, FORTRAN, and ALGOL.

Colleges which will have ICL 1901As with a card reader,
line printer and twin exchangeble disc store are the Ballarat

The Victoria Line

. A visitor to a London exhibition tries one of the new
electronic gates that operate throughout the Victoria
Line, the new section of London’s underground which

opened recently. The automatic gates, operated by
magnetically-encoded tickets, control passenger entry
and exit at all stations. When completed, the 14-mile
long “tube” with its 16 stations under the heart of
London will have a peak capacity of some 25,000
passengers an hour in either direction.

School of Mines and Industries; Footscray Institute of Techno-
logy; Gordon Institute of Technology, Geelong; Preston Institute
of Technology; Swinburne Institute of Technol ogy. The Caulfield
Institute of Technology has ordered an ICL 1903A for 1969,
but this will be replaced by an ICL 1904A in 1970.

The 1903A at Caulfield Institute will have a real time
clock, a fast (1,600 cards a minute) reader, paper tape input and
output, a 1,350 line d‘:: minute printer, four magnetic tape units,
two exchangeable stores and four remote teletypes. The
teletypes may be placed in different departments of the Caulfield
campus or In r colleges. All will be used by students to
gain experience in time-sharing and multi-access techniques.

Human factors in telecommunications

Among the tasks to be allotted to a new computer system
to be established at the Dollis Hill research station of the
British Post Office will be the study of human factors in
telecommunications. The on-line process control equipment,
embodym¥anElhot900senessﬁaem,willbeinstailedwﬁhin
the next few months at Dollis Hill, and among its first jobs

will be experiments to determine the best design for a push-
button telephone. Using human volunteers, researchers will study
such factors as the layout of the keys and their “feel” (how
soft should the spring’ be, how much movement when pressed?).
Knowledge gained about the duration of each keying contact
and the time lapse between them is expected to assist engineers
designing future electronic exchanges.

Another experiment—part of an extensive program of
research to be undertaken—is to determine whether it would
be worthwhile having a display unit to tell a subscriber calling
a long number what digits he has already dialled.

Human factor research at Dollis Hill has already resuilted
in a change in the design of telephone handsets in public call
boxes — making the dial two inches lower and tilted at a
shallower angle.

Laser aids tunnel work

The Tasmanian Hydro Electricity Commission is using
laser beams to align tunnels and expects to save more_than $4,000
a year as a result. The ission’s deputy supervising surveyor
gave details of the scheme in a.technical paper delivered at a
recent Survey Congress. He said that normal alignment costs
averaged more than $6,000 a year for the 14,000ft Wilmot
diversion tunnel of the Mersey-Forth development, and laser
methods had been tried as an experiment to test efficiency and
cost saving of such a system. He said that in good conditions
the laser could be used for distances up to 4,000ft and had
required shifting only three times during the construction of
the Wilmot tunnel. Commission engineers designed a special
mounting to allow final adjustment and to withstand shocks
from blasting. .

The Commission now plans to use the laser for alignment
control of a mole tunnel in the Fisher project, part of the
Mersey-Forth development. This tunnel is only 8ft in diameter
and the mole requires constant control to ensure accurate
alignment. However, the small diameter makes normal surveys
difficult. With the laser method of control devel:lped by the
H.E.C. engineers, the mole driver controls the alignment by
watching a grid pattern of lights in the driving cabin.

Another way in which the Commission has used a laser
beam was in the construction of the Pindari Dam. The beam
was aimed across the sloging face of the dam wall to gauge
the placing of loads on the wall face. Using the laser beam
as a plane of reflex, operators working on the dam walls were
able to place the fine rock of the upstream wall with high
accuracy, saving time in after-trimming of the wall face,
and allowing considerable economies in concrete.

Military television camera

This television camera, with a telescope sight and
stock like a rifle, is now undergoing trials for battle-
field observation from helicopters with the British

Army. Developed by The Marconi Company Ltd.,

Chelmsford, Essex, England, the camera, which is

fitted with a powerful zoom lens, would be used to

provide instantaneous pictures to a forward command

post while a reconnaissance mission is being flown.

Good quality pictures have been relayed several miles
over a radio link to a ground station.
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SPECIAL Look
OFER g "ol

PENTAX SPOTMATIC
with Macro Takumar Lens

An S.L.R. Camera with T.T.L exposure meter, Lens F4,
50mm. focuses from INF to 4" (gives same size 1:1
ratio). Ideal for Electronic and other hobbles. Thru the
lens metering makes this_easy. Special offer with Dorma

flash ( 16.95), Gadget Bag ($5), Solid Topman tripod
($22.50) and accessory shoe ($2). The ot as a package
only 5199 Camera and lens $198.

PENTAVIEW Z00M EXPOSURE METER

The Meter you've been waiting for.
Ultra-sensitive. View a scene area
through the zoom lens 7 deg. to
14 deg. angle: turn the computer
dial until meter zeros and read_the
exposure off the computer. Ter-
rifically easy, wonderfully accurate,
Integrates only the scene area that

interests you More science and
workmanship inside th:n any otner
meter. ASA

to
15 Secs to 1/4000. F1
With _case and battery only g‘. 75
Inc. Tax.

DORMA
ELECTRIC

FLASH
Only $16.95

4 Pencil

PENTAVIEW METER

Pentaview Meter as above, but

without zoom lens. Fixed angle
10 deg. With case and battery
only $39.30 Inc. Tax.

SPOTRON EXPOSURE METER

Work out eh:powres fclen

:‘:ﬁ“"Yh Meter :d
roug entaprism
Ranges). Put  the selected CollsJ |40
area on eg. SPO

and ead  direct. Read oules
hlgh ll hts shadows, mid

tones. Do this at any dis-
tance, for Instance, will
read correct exposure on
Moon's surface or stained-
glass window or shadows
and high lights on a city
building yet simple to in-
tegrate all readings, Com-.
puter around the lens.

59 400. Shutter
speeds 125 Secs to 1/8000.
Apertures F1 to F128. In-
built battery test meter.
With case and pistol grip,
only $85.00 iInc. Tax.

HAI.OGEN LIGHTING FOR PHOTOGRAPHIC
' & TELEVISION
STUDIOS

BROAD BEAM LAMP

A strong floodlight, 80 deg.,
1000 watt, 7in Philips Quartz
lodine Halogen lamp equivalent
to 4 photofioods, lasts 2000
hours at 3200 deg. K. Lamp
head $37.25. Heavy duty stand
$21.75. Lamp $10.50. Barn

door $22.4S. All prices plus
Tax.

NARROW BEAM LAMP

Beam 55 deg. with 800 watt,

4-11/16" long lamp. One stop
stronger than broad beam.
Light and portable. Heat-insu-

lated handle, fully tiltable. Lamp
head $29.95. Stand $21.78.
Barn doors $13.90. G.E. lamp,
250 hours, $13.50. Jap. Ushio
lamp $7.80. All prices plus Tax.
Send for speclal Brochure.

COSMICA

ZOOM LENS
fl.5 22.90mm

f1.9
wide

12.5mm

Angle
FOR CLOSED CIRCUIT

TELEVISION AND I16mm CAMERAS

o ‘C’ Mount o Focusing & Iris
o Top Japanese Quality

Tax inel
WIDE ANGLE 19 125mm veverereeenesneener s, "ieded

BERKIMPEX ENLARGER
TIMER
FULLY TRANSISTORISED

A transistorised timing circuit
After focusin

works a relay.
enlarger, switch to operate. us
start button and darkroom light
turns off and enlarger on. n-
Iarqer turns off after
price breakthrough on
EIectron!c tlmers This is_terrific
value at only $31 oo Inc. Tax.

MAIL ORDER @ FASTEST SERVICE
DELIVERY — PROMPT AND FREE

WIDE ANGLE fl4 125mm cevvvernnnnnnnnnnanses :,5:'347
NORMAL ANGLE 1.9 25mm ...oevecucacnnnncnns  $2436
NORMAL ANGLE f1.4 25mm ...coevecernanencncnee  $37.08
LONG FOCUS f1.9 50mm ...cecceveeccenicnncses  $3869
LONG FOCUS fl4 50mm ...cococececceccccccnoes $59.95
LONG FOCUS {14 75mm ..cuvesceseanss ‘35.4.
LONG FOCUS fl4 75mm ........ $75.71
TELEPHOTO 2.8 135mm ....... $64.72

ZOOM 2.8 20-55mM .eveescecsscccsccarecannsnce $119.63
ZOOM fI.5 22-90MM .cccevevsocosccoscascasccces: ’323.”
ZOOM {1.5 22.90mm ALSO AVAILABLE AS A
MOTORIZED & REMOTE CONTROLLED MODEL
® Trade enquiries ® Tax free quotes ® Send for
brochure showing full specifications.

R. H. WAGNER & SONS PTY. LTD.

524 FLINDERS ST., MELB. 3000
TELEGRAMS: WAGSONS 62-3114

WAGNERS CAMERAS, 43 ELIZABETH ST.
CNR. FLINDERS LN., MELB. 62-3114

R. H. WAGNER & SONS (CHADSTONE) PTY. LTD.
SHOPPING CENTRE, CHADSTONE. 56-5814

WAGNERS
SHOWROOM
524 FLINDERS €T

e

SPENCER ST

WILLIAM ST.

FLINDERS ST,
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Electronic weighbridge

An electronic  weighbrid system
designed to find the centres gravity of
ISO freight containers in two planes is to
be installed in a container berth at Liver-

pool Docks, in the UK. To be supplied
y W. and T. Avery Ltd., of Birmi
the 76-ton capacity system consists of
a weighing platform supported on load
cells, connected through a static digitiser
to_a digital indicator and automatic weigh
inter. The installation will ly with
ritish Board of Trade accuracies, and
will record the lateral and longitudinal
centre of gravity positions within plus or
minus three inches.

Military space terminals

The Marconi Company Ltd. has been
awarded a military space terminal contract
worth over $2 mnﬁio n by the British
Ministry of Technology. It involves the
supply and installation of a complete
fixed satellite communications terminal in
southern England and the modification of
two existing stations overseas. All three
will operate in the “Skynet” system de-
signed to provide the British Services with
reliable ~long-distance i0 communica-
tions using synchronous satellites.
existing overseas stations, in the Middle
and Far East, were partially experimental
and are to be modernised for continuous
operation with “Skynet” satellites.

Plankton as food?

The possibility that plankton could
provide Man with a cheap and plentiful
source of food supply is currently being
actively studied, with the result that

i are taking a considerable in-
terest in the behaviour and environment
of these minute marine creatures. At the
Scottish Marine Blolgfnoal Association’s
research station at Millport, in the Firth
of Clyde, a comprehensive study is being
made of the light-emitting characteristics
of plankton. This facility is possessed by
wy underwater creatux; ev&n those

ting at great depths, re the pene-
tration of natural daylight is virtually
non-existent. . )

The Millport station is paying particular
attention to a species of minute plankton
called Dinoflagellates. These plankton
emit t in short pulses, particularly
when disturbed or attacked. The biologists
at the station required a means of mea-

i i the ve weak

suring and recording
flashes of light emitted by the Drlynoﬂagel-

lates, and for this purpose the Plessey [

Electronics Research Laboratory at West
Leigh, Hampshire, England, has develop-
ed a special photometer sensitive enou

to measure the minute amount of light
produced by the Dinoflagellates. Basically,
the equipment consists of a photomulti-
plier light detector encased in a pressure-
tight housing capable of withstanding
water pressures at depths in excess of

1000ft. This is connected by cable to the [

research vessel where signals are fed to a
pen recorder opera in conjunction with
temperature and depth gauges.

Seawater battery

A salt-water battery capable of operat-
ing 20,000ft beneath the ocean surface
for as long as five years has been patented
by a Loc -Electronics Company en-
gineer. The inventor, Charles L. Opitz,
described his creation as “essentially a
waste-paper basket with steel wool in it.”
The battery works on the principle that
dissimilar metals, in the presence of an
electrolyte, will produce an electric
current. The Opitz battery uses a mag-
nesium billet surrounded by steel wool
and enclosed in a sheet metal c%e Sea
water serves as the electrolyte. The bat-
tery can produce up to one watt of electri-
city, enough to power underwater beacons
or acoustic devices, It is expected to cost
about $US150.

More PABX for Fiji

The Posts and Telegraphs Department
in Suva, Fiji, has ordered the latest type
of Pentacosta Private Exchange to be in-
stalled at Nandi Airport for the use of
Qantas. Standard Telephone and Cables
Pty. Ltd., of Sydne{, will provide the
equipment, the fourth unit of this .
to be supplied for Fiji since 1963.
latest order is for a 150-line system.
Apart from handling normal telephone
traffic, the new system makes provision
for the increasing volume of traffic ex-

ted to be handled by the Qantas book-
ing centre.

Uni. computer system

The Institute of Sound and Vibration
Research, at Southampton, U.K,, is one of
Europe’s first university establishments to
be equipped with computer facilities to
analyse information ‘“on-line” while ex-
periments are being conducted. The com-
puter is a Marconi “Myriad II” which has
already been operating for over a year dur-
ing the final stages of contruction of the
Institute building. Nearly every laboratory
in the building is wired to the computer
for instantaneous analyses of experiments.
Altelmatiw{:ly, }he c&mputer gi’:ss perform
analyses later, from tape recor 5

Myost of the research work carried out
at the Institute is concerned with the de-
tection and analysis of sound and vibration
arising from many types of ery. In-
vestigation of sonic problems concerned
with supersonic aircraft have been analysed

by the Southampton computer. =
Thirteen mem-
bers of the
House of As-

sembly for Papua
and Neéw. Guinea
recently inspected
the AW.A. en-
gineering pro-
ducts works at
North Ryde, near
Sydney. The
party, including
Mr W. H. D.
Dutton, M.H.A.
(right)  formerly
of Sydney, was
welcomed by as-
sistant manager
Ron Stewart.
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MAXELL Alkaline Dry Cell — this unique
new design concept features high cap-
acity and durability that surpasses the
performance of the world’s top dry cell
batteries. The construction of the Maxell
Alkaline Dry Cell differs greatly from
conventional types of carbon ZINC cells.
However, the Maxell Alkaline cells can
be used where you normally use a carbon
ZINCcell. MAXELL ALKALINE CELLS
are especially suitable where there is a
demand for increased current, combined
with durability and little voltage drop.
Even near the end of the cell life the
discharge capacity is large and stabilized.

3 Inner can

@ Cathode

® Separator

® Polyethylene film
(vent hole)

@ Anode zinc paste

® Potassium hydroxi-

de electrolyte

Anode current

collector

@ Rubber packing

@ Bottom plate

Exclusive new construction mini-

mises leakage. Double cans are used

and rubber sealing with the unique

spring safety device. (see diagram)

Interior drying is prevented by her-
metic sealing, therefore long storage
periods are possible (over two years).
Even then Maxell Alkaline cells are
in the same condition as when they
left the production line. These cells
will withstand severe temperature
changes. Rigid tests have shown ex-
tremely stabilized capacities from
the low temperature of -4F to the
high temperature of 150F at which
temperatures dry cells would fail to
operate satisfactorily.

Prices:
AM1 ........ 75¢
AM2 ........ 50¢
AMS3 ........ 40c

Trade enquiries to
TASMANEX PTY. LTD.
17 Parker Street SYDNEY 2000
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A Simple,

Low-cost

Transistor Power Supply

Here’s a small variable power supply for the many jobs which
don’t really need the performance of a costly regulated unit.
Simple and inexpensive, but at the same time burnout-proof,
it should be ideal for servicemen, students, amateurs

and experimenters.

by Jamieson Rowe

There are many occasions in elec-
tromics when the job at hand calls
for one or more sources of adjustable
low-voltage DC. Such occasions arise
frequently in circuit development and
equipment servicing, in teaching insti-
tutions and in amateur experimental
work.

It is, of course, possible in such
situations to derive the required volt-
ages and currents from fully regulated
supplies, of the type which we have
described in April, 1966, and Septem-
ber, 1968. However, supplies of this
type tend to be rather too expensive
to permit the convenient acquisition
of even a moderate number. Further-
more, in many cases the high regula-
tion and filtering performance provided
by such supplies is not really required.

Accordingly, there are many poten-
tial applications for rather simpler and
less costly types of power supply unit,
capable of little more than the supply
of an adjustable low voltage under
modest loading conditions. A desirable
but perhaps not essential feature of
such supplies would be inbuilt over-
load protection, if this could be pro-
vided at low cost.

The small power supply described
in this article has been designed
expressly for this type of application.

36
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It is a simple, low cost unit based
around easily obtainable components,
and would be suitable not only for
“one-off” construction and use by the
individual serviceman or experimenter,
but also for multiple construction and
use by development labs and teaching
institutions.

Despite its simplicity and economy,
the unit offers a performance spcci-
fication adequate for most not-so-
critical jobs. Output voltage is adjust-
able from around 1.5V to above 20V;
available load current at 1.5V ‘is close
to 1A, dropping to around 200mA at
20V. Output is not regulated, but
effective supply resistance is low —
from 1 to 5 ohms, approximately,
depending upon load voltage and cur-
rent. Output ripple and noise is less
than 300mV peak-to-peak before cur-
rent limiting. And, in addition to these
features, we have been able to provide
the unit with inbuilt protection against
overload damage.

The circuit diagram of the new
supply shows that it uses a minimum
of components. At the heart of the
design is a simple “active” voltage
divider circuit, using a modern NPN
silicon power transistor as the shunt
element, and fed from a conventional
bridge rectifier circuit using a small

The prototype
supply, built in a
small sloping-
front case. Simple,
inexpensive and
rugged, it is ideal
for most experi-
mental work.
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15V/1A stepdown transformer and
four 1A silicon rectifier diodes.

The transistor, a type 40250, is
effectively conmected as an ‘“‘upside-
down” emitter-follower across the recti-
fier output. The power resistor(s) in
series with the negative line form its
emitter load, while its base is con-
nected to a potentiometer which is also
wired across the rectifier output. The

-output terminals are connected across

the transistor itself, positive to collect
or and negative to emitter.

Because of the emitter-follower con-
figuration, the transistor acts to dupli-
cate approximately at its emitter the
voltage level at its base. Hence when
the base is carried by the potentiometer
to the positive rectifier output, the
voltage drop of the transistor—which
is the output voltage—drops to near-
zero. Conversely, if the base poten-
tiometer is turned to the opposite
extreme, the output voltage will tend
to rise and approach the full rectifier
output. Intermediate positions of the
potentiometer will tend to give appro-
priate fractional output voltages.

The use of a transistor as an emitter-
follower is quite common in power
supplies, and has the advantage of giv-
ing the supply an intrinsic output
resistance considerably lower than
would be obtained with a simple
“passive” voltage divider system. How-
ever by using the transistor as the
shunt divider element, in contrast with
the more usual practice of using it as
the series element, the present design
gains simply and at virtually no addi-
tional cost an important advantage:
inherent protection against output
shortcircuits.

Because the output terminals are
connected directly across the transistor,
any load connected to the terminals is
effectively connected in parallel with
the transistor. The current drawn by
a load therefore subtracts from that
which must otherwise be drawn by the
transistor in order to maintain a given
output voltage, and thus the transistor
dissipation actually falls with supply
loading. If the output terminals are
short-circuited, the transistor is simply
cut off; the rectifier circuit is present-
ed with the significant but not unduly
embarassing load provided by the series
divider resistors.

It should be appreciated that the
foregoing state of affairs is somewhat
in contrast with that of the more
usual circuit, in which the transistor
is connected as the series divider ele-
ment. In such circuits the transistor
dissipation rises with load current, and
special precautions must be taken if
the transistor is not to be ruined by
the excessive current which tends to
flow on short-circuit.

Although the transistor is thus pro-
tected by the basic circuit configura-
tion against collector over-dissipation,
it is also necessary that it be protected
against base-emitter reverse bias break-
down in the event of a short-circuit
applied when the base potentiometer
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is turned for near-maximum output.
This is in fact the purpose of the diode
in series with the base, which prevents
base current flow in the reverse direc-
tion.

The value of the voltage divider
series element necessary to prevent
excessive “internal” supply dissipation
in the minimum output condition is
approximately 14 ohms, being here
provided by two 6.8 ohm 10 watt
power resistors. However, because this
value tends to limit somewhat unduly
the current available from the supply
at higher voltages, provision has been
made for halving this element in value
when required by means of a slide
switch which shorts out one resistor.
At the same time the switch is arrang-
ed to insert a fixed resistor in series
with the “low” ‘end of the base po-
tentiometer, ensuring that the “in-
ternal” dissipation of the supply is
limited.

Externally the effect of the switch is
to provide a second, “HI” range in

At top is a view of the interior of the new supply, showing the few
components involved and their placement. Below is the circuit, which
may be used in conjunction with the wiring diagram overleaf.

which additional current is available,
but only for a range of output voltages
limited from about 11-20V.

As with the normal or “LO” range,
an output short-circuit on the HI range
merely causes the transistor to switch
off. However, because the current load
on the rectifier circuit in this case
becomes excessive, a protective fuse
has been provided. The fuse should be
rated at either 1A or preferably
800mA if this value is available, and
should ideally be of the “fast-blow”
variety to prevent excessive overheat-
ing of the transformer and rectifier
diodes.

An output voltmeter is provided, to
permit convenient adjustment and mo-
nitoring of supply output during opera-
tion. The meter used in the prototype
is an economy 3-inch rectangular type
of Japanese manufacture, designated

ELECTRONICS Australia,

type VP-2A and having a standard
0-1mA/100 ohms characteristic. We
removed the original 0-1 scale mark-
ings with a typewriter eraser and re-
placed them with an appropriate 0-20V
numbering.

Neither side of the basic supply is
internally connected to the ocase and
mains earth, but rather a third “earth”
output terminal is provided to permit
either output polarity to be tied to
earth if and when required. This
approach offers complete flexibility, at
no sacrifice in performance and at an
additional cost of only a few cents.

As may be seen from the photo-
graphs, the supply is constructed in a
compact sloping-front case which
makes it very suitable for convenient
bench-top operation. The case is a
standard type masuring 5in x S5in X
5in, and having a wrap-over front
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CHEST OF DRAWERS

Three types of Galvanised Chests measuring
17Win x 6%in x 11%in, containing 16
drawers, each measuring 6% x 3Yain x 2%in.

@ TYPE C.D.1. With 16 undivided drawers,
$7.00.

® TYPE C.D.2. With 16 triple compartment
drawers, $8.00,

® TYPE C.D.3. With 8 triple compartment
drawers, and 8 undivided drawers, $8.00.

The Chests are finished in blue h tone
stoving enamel, are complete with identifica-
tion cards and packed in strong corrugated
cartons. Provision is made for all units to
he bolted together in tiers,

CHEST OF DRAWERS TYPE C.D.4.

A 17%in x 6Y%in x 11%in Galvanised Chest
containing 4 fulldength drawers each
measuring 15%in x 6%in x 2%in. Finished
in blue hammertone stoving enamel. $7.00

WRITE FOR FREE CATALOGUE AND
PRICE LIST OF TOOL BOXES AND
CHEST OF DRAWERS.

MODEL M6 FOUR CHANNEL
TRANSISTORISED MICROPHONE

L-""

All four inputs accept standard two circuit
Phone Plugs, while the output j-ck accepts
a standard circuit Phone Pin Plug.

SPECIFICATIONS:

® Input Impedance: ‘“‘Hi” Impeda
Crystal Microphone, etc. @ p(e}ax:“ Arg-r
proximately 6 db. @ Maximum Input Slgnal
1.5 volts. @ Maximum Output ggnal
volts. @ Output for Minimum Dlstomon
2 volts. eHum: 0. ® Battery: 9 volts.

Mono $6.75 Stereo $9.75

BELLPHONE

'ys%’
o9 it
% B LR 3!

QT

‘4l“A~‘\‘

Pick up the receiver and dial push num-
ber desired.

Price $9.00 per pair

KALTRO SVC
TV-RADIO
REMOTE CONTROI
LISTENER

This TV-R
a combination of an ex
a remote control station to regulate the
sound of both the TV, Radio, Phono, or
Hi-Fi set and the speaker incorporated in
the Listener itself. In addition, up to two
carphones can  be attached for
to the sound of the TV, Radio,

adio Remote Control Listener is
speaker and

listening
Phono, or
Hi-Fi set without disturbing others around
you. Unwanted commercials can be casily
cut off by merely turning down the control
of the TV-Radio Remote control Listener. A
modern designed plastic cabinet with easily
ad)usublc fingertip controls ideal for use
in home, office and business. Complete with
earphone, 20ft of lcad wire and installation

instructions. P"ce $8.75

"PIPGRAS” HOLE PUNCHES

“PIPGRAS"” Hole Punches are made from
Alloy Tool Steel, and cut clean and
accurate holes in sheet metal. They make
; smooth, perfect hole without rcaming or
ling.

SCREW TYPE, ROUND

Supplied with “UNBRAKO’ High Tensile
Socket Screws and Wrenches. Cut holes in
sheet metal up to 18 gauge.

Type Nominal Actual Water Pipe Pilot Price

No. Size Size Size (1.D.) Drill Size Each
32.8 t4in  0.507in — Yain  $2.17
40.S $sin  0.618in  Yain $/16in $2.17
48.S Ysin  0.742in  3%in 5/16in  $2.80
56.8 7in 0.884in  J4in  Win .80
64. lin 1.008in — Win .10
72.8 1%in 1.133in  Y%in  ¥sin $4.83
76.8 1/3/16in 1.172in —_— Yin .53
80S 1vain 1.258in S Yin  $4.97
88.S 13in  1.382in lin 7/16in $5.97

With Heat Treated, High Tensile Steel Hex.
Head Bolt and Nut.

gul holes in sheet metal up to 16 gauge.

3 1%4in  1.512in — 9/16in $6.68
112.8 1%in 1.762in 1%in 9/16in $7.60
128.8 2in  2.014in 1%4in 9/16in $8.33

THIS MONTH'S SPECIALS

PK.633 Transistorised Tuners, 9 volt $10.28

PK.544 S Transistor Miniature Push
Pull Audio Amplifiers, 9 volt $8.50
Palace MD200 Audio Amplifier

Module Imp, 5000 Ohm, Output, 8-16
Ohm. 9 volt. $S
Zephyr 26 x A Crystal Microphones $0.75
Resistance Boxes, $4.28
Capacitor Boxes. $3.00
D X Switches. .00
Megapet Loud Hailers Transistorised $7.00
Stylovue, $1.50
Micro Stylus Scope. $3.00

8 WATT STEREO AMPLIFIER
MODEL SA-80
OPERATING MANUAL

sy,
//////,,/,//,/,,’55557

18w Prrerees:

@

bty o ---ur.n-,..

SPECIFICATIONS

Output Power: 8 Watt, 4 Watts per chan-
nel.

Frequency Response: 60 to 15,000 cps.
or minus 1 db,

Harmonic Distortion: Less than 3%.

Hum and Noise: 52 db below rated output.

plus

Sensitivity: Phone (Crystal) 100mV 250K
ohm.
Tuner 100mV.

Tube Complements: 12AX7x1,  30AS5x2.
1S315x1  (Silicon Rectifier).

Dimensions: S.1lb. 9%in x 6%in x 3in.

Price $35.00

"PALACE” SOLID STATE
STEREO AMPLIFIER
Model AM-320

Power Output: 16W (8W per channel).

Frequency Response: 80-10,000 cps plus or
migus 1dB 1W: 50-20,000 cps plus or
minus 2dB 1W

Harmonic Distortion: Less than 2% at 3W:
less than 4% at 5W; less than 4.5%

at_8W,

Tone Control: Bass plus or minus 10dB at
50 cps. Treble plus or mious 10dB at
10,000 cps.

Loudness Control: Plus 6dB at 50 cps; plus
4dB at 10,000 cps.

Input: Tape head 3.5mV: Mag. 3.5mV;
Cer. 100mV: Tun., Aux. 150mV.

S/N Ratm Minus 45d

B.
Transistor complcmml 2SB347 x 2, 2SB34S

x 8, 4.
Power Supply: I|7V AC 50/60 cps.
Dimensions: 10%in (W) x 3%in (H) x
8%in (D).

AM-V320 Upright,

Price 2.00

BOOK SHELF TYPE
SPEAKER SYSTEM
MODEL $P-4S

Speaker: 4in, 8 ohms.

Frequency Response 70-13,000 cps.

Sensitivity: 93dB

Power Input: 8W (Music Powen).

Cabinet Size: 9%in (H) x 64in
5% (D).

Finish: Walnut lacquer,

Price $12.50

W) x

GENERAL ACCESSORIES

(A DIVISION OF ELECTRONICS INDUSTRIES)

116-118 CLARENCE STREET,
BOTH STORES OPEN SATURDAY MORNING
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Above is the complete wiring

diagram of the new supply,

while at right are curves show-

ing the typical performance
under loading.

panel (Heating Systems type SF-5 or
similar).

The output voltmeter is mounted at
the top of the sloping case panel, with
the output potentiometer beneath it
and the fuse and range switch mounted
to the left and right of the latter,
respectively. The three output
terminals are mounted at the lower
front of the case, with the earth ter-
minal in the centre to allow convenient
linking of either output terminal when
required.

he power tramsistor is mounted on
the outside of the upper rear of the
case. Although the transistor body is
connected internally to the collector
and must therefore be isolated elec-
trically from the earthed case, for
efficient cooling of the device the two
must be closely coupled thermally so
that the case can act as a heatsink.
To achieve this the lacquer finish of
the case is removed from the area
immediately beneath the ttransistor, and
the mica insulating washer supplied
with the device is coated with the
usual silicone grease.

Although the case of the supply is
quite small, the interior is not unduly
crowded as a result of the few com-
ponents used. The power transformer
occupies the lower right-hand area,
with most of the minor components
supported alongside by a 14-tag length
of miniature resistor panel,

The position of all components is
shown in the wiring diagram and the
photographs, and constructors should
as a result have little difficulty in
duplicating the unit if they so desire.
However the wiring is not critical, and
providing care is taken to provide the
components with suitable mounti
support and adequate ventilation, al
should be well.

In the interests of safety the mains
cord is clamped to the bottom of the
case immediately upon entry via a
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List of Components
1 S{oping front case, 5in x 5in x 1 100uF 25VW electrolytic capaci-
in., tor.
{S .gtipdowndr::insformer, 15V—:’Io,§. 1 DPDT slider switch.
ilicon diodes, type EM401, ] 14 or 800mA i ;
I 871_712 5.50 or aim %’550 ', hold‘:z’;'. mA cartridge fuse and
ransistor, type , or simi- :
lar, with mica insulating washer. 1 Afgtmn.:n“coa;ﬂ cl‘:x’:: plug.  Also
1 3in rectangular meter, 0-ImA/ 3 & N p-
700 ohms. Screw terminals — red, green,
2 6.8 ohms 10 watt resistors. black. . .
1 270 ohms 1 watt resistor. 1 14-lug section of miniature resis-
1 300 ohms wire-wound pot, tor panel.
1 22K % watt resistor. Nuts, bolts, washers, connecting
1 220K % watt resistor. wire, solder, handle and rubber
1 1,000uF 25VW electrolytic. feet for case.

grommeted hole at the rear, the clamp
being between the transformer and the
right-hand side of the case. The trans-
former is mounted with the primary
winding lugs nearest to the cord entry,
so that the mains wiring is kept as far
as possible from the low-voltage
circuitry. The mains earth connects to
the case via a solder lug under one of
the transformer mounting screws, and
thence to the front panel terminal.
When the supply is completed and

ELECTRONICS Australia, January,

put into operation, it will be found
that the transistor body and the adja-
cent case surface become quite warm,
even hot if the unit is set at the “mini-
mum” position of the “HI” range with
no external load connected (the latter
condition is that corresponding to
maximum transistor dissipation). Do
not be alarmed at this, as it is quite
normal and has been allowed for in
the design of the unit, =
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Topical novelty

instrument —

A KEYLESS ORGAN

You can build this ’Keyless Organ’’ as a toy, as a gimmick

or as a novelty instrument for use by a group. Played by

touching a stylus probe on to a series of gold contacts, it

has a range of more than 1% octaves, including sharps and

flats, built-in vibrato, a pleasant woodwind sound and a
surprising level of acoustic output.

The prototype instrument is housed
in a metal case measuring 8% x 4% x
2 inches but the external details can
be varied to suit the need — and
according to the ingenuity — of the
individual constructor. It can be rested
on a table-top or held in the hand
and is completely self-contained,
though its output could readily be fed
imto a high-powered amplifier system.

Interestingly enough, we considered
presenting an instrument along these
lines more than 12 months ago but
the idea of using a stylus probe to
play the required notes seemed to be
altogether too primitive. However, we
reckoned without Rolf Harris and his
fascination for a commercial counter-

part, as evidenced in a couple
of his B.B.C. TV shows. This produced
an immediate crop of requests from
readers to describe a stylus version of
the two monophonic instruments de-
sc;lG'bed ir December 1967 and January
1

In fact, this is in no sense just
another version of the earlier instru-
ments. It represents an extension of the
ideas behind those designs and, in
terms of circuitry, is quite different.

40 ELECTRONICS Australia, January,

Apart from its novelty, the stylus ap-
proach has the practical advantage of
simplicity from the constructor’s point
of view. There is no need to contrive
a keyboard, with its properly propor-
tioned keys, pivotting, spring return,
contacts, etc.; the player merely
touches the tip of a stylus on to a
metallic pattern which is part of a
printed board — the pattern being
shaped to resemble the layout of a
keyboard, and hard gold plated to en-
sure reliability of contact.

People with a musical background
can usually manage to play simple
tunes straight off and, with a little
practice, can manage staccato and glide
effects by suitable manipulation of
the stylus probe.

Like the earlier instruments, this
one is “monophomic” a term which,
in this context, means that it is capable
of producing only one note at a time.
If the probe bridges two contacts (or
if two keys in the other instruments are

depressed simultamreously) only the
highest note will sound.
CIRCUIT DESCRIPTION: The

monophonic characteristic of an instru-
ment such as this stems from the use

1969

By
Leo

Simpson

The photo at left shows one
method of playing the keyless
organ, with the fingers of the
left hand manipulating the con-
trols at the end of the case.
This means that vibrato, vol-
ume and tone can be varied at
will, without momentary breaks
in playing. The full circuit dia-
gram is on the facing page.

of a single tone generator for the
whole range of notes, The notes are
provided by manipulating the time con-
stant of the tone generator.

In this latest instrument, the single
tone generator is a relaxation oscillator
featuring a new three-terminal PNPN
device from the General Electric Com-
pany which is called a “programmable
unijunction transistor” (PUT) with the
type number D13T1. The theory of
its operation was discussed in
the “Know Your Semiconductors”
article in the December 1968 issue.
The three terminals of the PUT are
designated as Anode; Anode Gate, and
Cathode. For the purpose of this article
it will suffice to know that the PUT
is a device which can be arranged to
function as a relaxation oscillator, as
one of its many possible applications.

The time constant of the oscillator
is determined mainly by the 0.0033uF
capacitor and the series string of 21
resxstors Each note is selected
by “tapping” the resistor string with a
probe which is connected to the posi-
tive supply. The lowest note is selected
by connecting the probe to the end of
the resistor string so the total resist-
ance is in circuit; higher notes use less
than the total resistance in the string.
A sawtooth waveform is generated at
the anode of the PUT. A train of
pulses at the same repetition rate with
positive polarity appears at the cath-
ode, while a similar train of pulses
with negative polarity appears at the
Anode Gate.

In a device such as this, it is des-
irable that the oscillator tolerate a
falling battery voltage, as in a por-
table radio, to ensure that the battery
voltage, has a long effective service
life. In practice, the PUT oscillator
will function at less than half the nine-
volt supply with a frequency change
of only a few per cent.

The range of the oscillator is from
A-440Hz to F-1397Hz which is one
octave above the range required —
from A-220Hz to F-698Hz. There are
two good reasons for operating the os-
cillator in this fashion.

In the first place, a rough sawtooth



waveform is not pleasant to listen to
and requires extensive filtering before
it is fed to an amplifier system. For
this reason we have followed the os-
cillator with two NPN silicon trans-
istors in a gated R-S flip-flop config-
uration to provide frequency halving
and a square-wave output. The flip-
flop is triggered from the Gate of the
PUT. It may be thought that the flip-
flop would “load” the oscillator but,
in practice we found loading effects
to be very slight.

We tried an integrated circuit flip-
flop and, while it worked well, the
current drain of around 25 milliamps
was obviously too high for an appli-
cation such as this. This is a frequent
objection where IC’s are considered,
the high current drain offsetting their
initial economy.

A further advantage of operating
the oscillator over a high frequency
range is that a smaller timing capacitor
can be used. Since the PUT has low
internal leakage, high values of resis-
tance and a small timing capacitor can
be used. This is not‘possible with con-
ventional Unijunctions if reliable op-
eration and high energy trigger pulses
are required.

The use of a small capacitor makes
it possible to incorporate a facility not
previously available on simple instru-
ments of this type — that of variable
tuning. To tune an instrument of this
type so that it can be played in con-
junction with other instruments re-
quires an adjustment to the timing
capacitor, Merely having a potentio-
meter in the resistor string will not
achieve this, since all notes must be
changed by the same ratio.

In this PUT oscillator an additional
200pF or so will shift all the notes
down in frequency by a semitone. We
used a “solid dielectric” tuning capaci-
tor, as used in small portable trans-
istor radios, to achieve a tuning range
of a little over a semitone. This will
enable the instrument to be played in
conjunction with pianos,which although
usually right on standard pitch can be
low by as much as a semitone.

It may be thought that a better way
to obtain a square-wave output would
be to use a conventional multivibrator
directly, with one of the cross-coup-
ling resistors in the form of a tapped
resistor string to vary the frequency.
The disadvantage of this approach is
that the “mark-space” ratio of the rec-
tangular waveform tends to vary with
frequency.

At low frequencies, one might ob-
tain a very close approximation to a
square wave, with unity mark-space
ratio, but as the frequency rises the
waveform becomes more “spiky,” the
tonal quality changing markedly as the
player moves up the scale. The system
we have used, with a relaxation oscil-
lator followed by the flip-flop, provides
a waveform with a constant, unity
mark-space ratio regardless of the fre-
quency.

The square wave output from the
flip-flop gives a pleasant “woody” tone
which, can be “softened” if desired by
a simple top-cut filter. In the proto-
type instrument, we used a slide switch
to provide a choice of two different
tones. One position of the slide switch
leaves the square wave unmodified
while the other position connects a
.001uF capacitor across the signal line
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THE SHOW-OFF

There is a great reserved pride in the higher priced cartridges, such as
the top-rated ADC.10E/Mk II. In quality and sound reproduction it
is in a class by itself, and accordingly, you pay well for this prize.
However, take the case of the perky ADC.220 . . . BOOM. Although it
sells for about one-fifth the price of the 10E, it has many of its excellent
qualities . . . It has the same unique “induced magnet” principle, al-
most the same construction, flat frequency response, REMARKABLE
SMOOTHNESS, and freedom from resonance in the audible range. In
fact, most audio critics have taken the position that it sounds very much
the same.

Although it has astounding separation at the higher frequencies (up to
20 dbs), it does not compare to thel0E separation of over 25 dbs. Yet,
its higher tracking force is ideal for all playing conditions, even for
inexpensive record changers. To wit, as was stated by Hi-Fi/Stereo
Review Magazine, “ . . . we know of no other cartridge of comparable
sonic quality.”

With rave reviews like these, it’s no wonder why the 220 is as proud
as a peacock and thrice as show-offy.

Given the opportunity, the ADC.220 can reproduce the entire musical
range from piccolo to bassoon DRAMATICALLY BETTER THAN
ANY OTHER CARTRIDGE IN ITS PRICE CATEGORY; track bet-
ter (“I'm the grooviest”); and out-perform consistently.

In total, (“I'm the greatest”).

And, in closing, the final word from the magazine review board, *“ . . .

TRULY AN AMAZING PERFORMANCE FROM A CARTRIDGE
SELLING FOR ONLY (U.S.) $19.50. It sells in Australia for $17.00.

J. H. REPRODUCERS PTY. LTD.

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA, 3148
TELEPHONE: 2773066

Exclusive Australian Representatives of ADC, U.S.A., and KEF, U.K., and menufacturers of the
popular J. H. SYNCHRONOUS TURNTABLE.
42 ELECTRONICS Australia, January, 1969




to give a slight “rounding off” of the
square wave and a “mellow” tone.

The output from the flip-flop is fed,
via the tone switch and volume con-
trol, to a four-transistor, complemen-
tary-symmetry amplifier. The class-B
output stage has low curent drain at
no signal and a maximum power out-
put of over 400 milliwatts into a 15-
ohm speaker with a nine-volt battery.
The sensitivity of the amrliﬁer is ap-
proximately 300mV for full output, de-
pending on components in the feed-
back loop, with a minimum input im-
pedance of 200K. We used a par-
ticular 150hm loudspeaker but any
loudspeaker with an impedance from
15 to about 47 ohms could be pressed
into service. With a voice coil imped-
ance greater than 15 ohms, power out-
put will be reduced but so also will be
the peak curent drain on the battery.

The 1000uF electrolytic capacitor
connected across the battery serves to
limit the rise in supply impedance as
the battery nears the end of its service
lite, minimising distortion and sustain-
ing power output,

The “square wave” signal level from
the flip-flop has been adjusted so that
it will just drive the amplifier into
clipping at the maximum setting of the
volume control. This is to give a
smoother volume control action and to
avoid the tona]l change and the undue
demands on. the battery which would
follow if the output stage were grossly
overdriven. The current drain at full
“undistorted” output (i.e. just at onset
of clipping) is of the order of 90 milli-
amps with a 15-ohm speaker. The out-
put transistors are fitted with flag heat-
sinks to improve heat dissipation. With
normal use they will run barely warm
to the touch.

The output transistors are slightly
forward biased by the 22 and 470-ohm
resistors to provide a quiescent current
of about 1 milliamp, which is enough
to ensure freedom from cross-over dis-
tortion. The low value of quiescent
current means that the usual tempera-
ture stabilisation thermistor can be dis-
pensed with. The amplifier has very
Jow distortion due to the large amount
of negative feedback used.

The signal from the flip-flop is also
fed, via the tone switch and .01uF
capacitor to an output socket for
connection to an external amplifier.
The level of signal available is of the
order of 300mV (RMS).

The other major feature of the cir-
cuit is the vibrato, or more correctly,
the tremolo or tremulant facility. Vib-
rato refers to a rhythmic variation in
the frequency of a musical note at a
rate of 5SHz to 10Hz. Tremolo refers
to a variation in amplitude of a musi-
cal note at around the same rate. In
a simple instrument it is hard to dis-
cern the difference between the two
effects and the terms are often con-
fused and interchanged. In our case
“vibrato” (to mis-use the more com-
mon word) is achieved by modulating
the negative feedback, and hence the
gain, of the amplifier.

The circuitary is based on that pub-
lished in the article on “Guitar pre-
amp. and Vibrato” in the November
1968 issue of the magazine. It makes
use of the fact that the drain-source
resistance of a field-effect transistor
can be modulated by a bias voltage

Above is a view showing layout inside the case. The board should be

mounted on the lid so that there is sufficient clearance between board

and case. The leads from the lid to the components in the case should
be long enough to allow the lid to be folded out, as shown.

applied to its gate electrode. We have
specified either of two FETs, in order
of preference. The first is a Motorola
n-channel device, MPF105, while the
second is the Fairchild economy p-
channel device, 2N4360. The drain
source resistance of these FETs is of
the order of a few hundred ohms,
which makes it admirably suited for
use in the feedback loop of the amp-
lifier. It is connected in series with the
feedback loop via a 15uF/6VW tan-
tulum electrolytic capacitor. The modu-

PARTS LIST

lating voltage applied to the gate of
the FET is a low-frequency sine wave
obtained from a one transistor phase-
shift oscillator.

While either FET type is suitable, the
larger parameter spreads of the 2N-
4360 could make satisfactory operation
somewhat harder to attain.

The sine wave signal at the collector
of the transistor, which has an amp-
litude of about 2V peak-to-peak, is
arplied to the gate of the FET via a
blocking capacitor and a voltage divid-

1 case and lid. Inside dimensions
8%in x 44in x 2in.

I 4in x 2in elliptical speaker, 15-

ohm (MSP type 4-2LB/15 or

equivalent).

piece of expanded metal mesh,

approximately 4in x 2%in.

battery (Eveready 2364 or simi-

lar) and plug to suit.

battery clamp.

slide switches.

printed board, 69/01.

250K(log) potentiometer.

knob to suit.

meter probe, with rounded point.

jack socket,

solid dielectric tuning capacitor

(Elcom PVC-P22 or similar).

SEMICONDUCTORS

4 BC108, 2N3565 or similar sili-
con NPN type.

1 DI3T1 programmable
tion transistor.

1 MPF105 or 2N4360 FET.

1 BCI78, AYI1110, 2N3638A4
similar silicon PNP type.

1 4C127/128 germanium comple-

~ o~

NN Uy

unijunc-

or

mentary matched pair (with flag
heat sinks).
2 0A91, IN60A low power diodes.

RESISTORS

(4 or %+ watt, 5 per cent tolerance)
4 x22M, 1 x IM, 1 x 820K, 1 x
330K, 1 x 220K, 2 x 39K, 3 x 33K,
4 x 27K, 4 x 22K, 5 x 18K, 5 x
15K, 3 x 12K, 2 x 68K, 2 x 2.7K,
I x 18K, 1 x 1.5K, 1 x 470 ohm,
1 x 100 ohm, 1 x 22 ohm, 2 x 1
ohm (3 watt)

CAPACITORS

1 x 1000uF/10VW electrolytic

1 x 320uF/6VW electrolytic

1 x 15uf/6VW tantulum electro-
Ivtic

3 x 1uF metallised polyester

1 x 0.1uF polyester (not ceramic)

3 x .01uF polyester or ceramic

1 x .0033uF polyester

2 x .0022uF polyester

I x .001uF polyester

SUNDRIES
1 grommet, hook-up wire, solder,
spaghetti, screws, nuts, etc.

ELECTRONICS
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Built to handle the severe stresses imposed by the sounds from a bass
guitar, this highly reliable unit has been designed to satisfy the rugged
requirements of 60 watts of deep, rich sound. The enclosure contains four
12" Hi-Flux speakers, type 12PQ with Alnico ring magnetic systems for
maximum sensitivity and durability. Low resonance and controlled excur-
sion make for the utmost in bass response.

SPECIFICATION

TYPE NUMBER 50226/12PQ/15 21622/12PQ/15 53416/12PQ/8
PRESTIGE FINISH ~ MANUFACTURERS TYPE MANUFACTURERS TYPE
Impedance 15 ohms 15 ohms 80
Frequency Range 35-6000 Hzs 35-6000 Hzs 35 6000 Hzs
Resonance 40 Hz 40 Hz
Maximum Power Handling 15 W 15 W 15 W
Magnet Material Alnico V Alnico V Alnico V
Flux Density 10500 gauss 10500 gauss 10500 gauss
Total Flux 82000 lines 82000 lines 82000 lines
V.C. Diameter 134" 134
Mounting Hole Centres 11% P.C.D. 1134” P.C.D. 113" P.C.D.
Maximum Depth 6%" 6Ya” 644"

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. m z&x SPEAKERS
47 York Street, Sydney. 20233

44 ELECTRONICS Australia, January,
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DISTRIBUTED BY:

ADELAIDE: Newton MclLaren Ltd. 51 0111.

BRISBANE: Chandlers Ltd. 310341,

HOBART: Amaigamated Wireless (Australasia) Ltd. 3 3836.
LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2 1804.
MELBOURNE: Amalgamated Wireless (Australasia) Ltd. 67 9161.
Radio Parts Pty. Ltd. 30 1251. J. H. Magrath & Co. Pty. Ltd. 32 3731.
PERTH: Amalgamated Wireless (Australasia) Ltd. 28 3425,

Atkins (W.A.) Ltd. 21 0101. Carlyle & Co. (1959) Pty. Ltd. 21 9331.
SYDNEY: Electronic Parts Pty. Ltd. 533 1277.

George Brown & Co. Pty. Ltd. 29 7031.
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er network. The maximum modu-
lating voltage applied to the FET gate
should be less than the “pinch-off”
voltage, otherwise a series of “plops”
will emanate from the loudspeaker at
the same rate as the vibrato frequency.
As the “pinch-off” voltage varies for
each device the voltage divider may
have to be varied to obtain sufficient
depth of modulation without the above
effect. The total resistance of the vol-
tage divider should not be reduced be-
low about 4 megohms, while the value
of the first divider resistor should not
be decreased below about 470K.

The vibrato facility is disabled by
connecting the gate of the FET to the
negative supply rail, so that the FET
drain-source resistance is unmodu-
lated. Some readers may think it des-
irable to disconnect the supply to the
phase-shift oscillator instead, to reduce
battery drain, but the oscillator re-
quires a few seconds to start.

The 1uF capacitors used in the
phase shift network are metallised
polyester types with a tolerance of
plus or minus 10 per cent. Ceramic
or tantalum electrolytic capacitors are
not suitable, even when matched for
capacitance, since their power factor
and leakage are too high for this ap-
plication.

The speed of the vibrato may be
varied by changing the value of the
1.8K resistor. Higher values will give
lower frequencies and vice versa. The
oscillator will not function reliably
with values below 1K,
CONSTRUCTION: All the circuitry
described above, apart from the slide
switches, potentiometer and two small
capacitors, is mounted on a printed
circuit board measuring 6 x 44 inches.

The copper wiring pattern of the
board warrants some explanation. The
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other controls are,

actual “key” contacts are part of the
copper patternm, the area of contact
exposed by the case — the playing
area if you like — measuring
58 x % inches. Since copper tarnishes
quickly when exposed to air, contact
with the metal probe would be unre-
liable, For this reason we had a section
of the contacts plated with gold. The
area to be plated measures approxi-
mately 1 x 5% inches. For the gold
plating operation all the contacts must
be connected together but the connec-
tions must be broken before the board
is ready to be used. The “natural”
keys are connected together by a strip
along the edge of the board; this can
be removed by chamfering with a file
or abrasive wheel.

(@)

The above wiring diagram shows all the necessary

details so that construction will be straightforward.

Note that the case is connected to the positive
supply rail.

At left is a view showing details at the end of the
case. The socket allows the output from the flip-
flop to be connected to an external amplifier.
from left to right: On-off switch,
vibrato switch, tone switch, volume control.

The

The ‘faccidemtal” (sharp or flat)
keys are connected by a strip down
the centre of the board and these con-
nections are broken by drilling with
a 1/8-inch drill in the approprate
circle markings. It is not mecessary to
drill right through the board, as we
did with the prototype. To make sure
the connection has actually been
broken it is a good idea to slightly
chamfer the holes. Readers may notice
that the above-mentioned holes in the
prototype are not in a straight line
but they carr be so in the production
boards that you will ultimately buy.

Some readers may wonder whether
gold plating is justified, in view of
the cost. While other metals, for
example chrome, may not tarnish, they

O

Above is the copper pattern on the printed board. Actual size of the
board is 6 x 4-1/8 inches.

ELECTRONICS Australia,
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MASTERSOUND
SOUND CELLAR

Sydney’s Most Popular Music Lovers’ Meeting Place

The Hi-Fi enthusiast is assured of a better choice of up to date
equipment, reliable service and better prices. If you think of Hi-
Fi or good tape recorders, think of MASTERSOUND.

Make it a family affair this holiday. Bring your favourite record
to Mastersound and hear how much better it sounds ontrue HI-Fl.
Hi-Fi does not have to be expensive. A mere $250 can buy you
pure, rich sound, far superior to any Radiogram.

HERE ARE SOME OF OUR SUGGESTIONS

. Economy With Quality

STAR SA 30 Amplifier GARRARD SP2S
turntable. SHURE magnetic cartridge
MAGNAYV ' speaker in 1 cu, ft.
incl Teak Player Base and Perspex Cover.

Budget Priced

KENWOOD TK 150 solid state Am'r.
GARRARD SP25  turntable. SHURE
magnetic  cartridge MAGNAVOX _8in

{ es. Teak Base

$262

n
and Perspex Cover,

Excellent Value

STAR SA 30 10 watt amp. DUAL 1010F

(new model) Turntable Magnetic Car-

tridge. GOODMAN Twin-Axiette speakers

in enclosure. Teak Base and Perspex
ver.

« $278
Quality Performance

SANSUI 222 solid state amp. DUA
1015 with anti-skate SHURE M32E cart-
ridge. WHARFEDALE Super 8in speaker
E‘ 1 cu. ft. encl. Teak Base and Perspex
over,

$366
. Prestige at a Sensible Price

SANSU| S5S solid state ams. THORENS
TD 1S50A turntable. SHURE MS? | §
cartridge, speaker system, eak
Base and Perspex Cover.

$571
6. A First Class System

KENWOOD TK 250 U solid state amp.
DUAL 1009 turntable. SHURE M75 G
Cartridge. KEF speaker system. Teak
Base and Perspex Cover.

$568
The Connoisseurs Choice.

SANSUI AU 70 valve amp, ELAC 50 H
turntable. SHUR M75 E Cartridge.
Wharfedale “DOVEDALE' speakers. Teak
Base and Perspex Cover. $

. The Complete Home Entertainment
System.
SANSUI 400 tuner/;mp. DUAL 1019

turntable. FISHER P 33 minlature
saneakers. SHURE M75 6 mag. cartridge.

ase and Cover.
$577

To complement or complete
your Hi-Fi system MASTER-
SOUND offer these special

tape bargains.
SONY 350

g

.
A3

List price $389
OUR PRICE $228

SONY 250

[ 4 '#"

List price $222
OUR PRICE $168

LEAK STEREQ 70

Packed with a host of new features.
The Stereo 70 is among the best
amplifiers available.

TERMS AVAILABLE

MASTERSOUND SALES PTY. LIMITED,

400 KENT STREET.
SYDNEY. 29-1257
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would not provide as reliable an
electrical contact, Chrome relies for
its non-decaying properties on a tough,
transparent oxide coating which pro-
tects it from the atmosphere.

The printed board, with gold-plated
section, will be available from R.C.S.
Radio Pty. Ltd, 651 Forest Road,
Bexley, N.S.W. soon after this issue

on sale. It may also be made
available by other advertisers.

The probe used to play the proto-
type instrument was a standard meter
probe. The tip should be smooth and
with a radius of at least 1/16-inch.
A mimimum pressure should also be
used to avoid undue marking of the
gold surface. The lead for the probe is
brought out through a hole in the
case which should be fitted with a
grommet to avoid chafing the lead in-
sulation.

The tuning capacitor used in the
prototype was model PVC-P22, made
by Elcom Manufacturing Company
Ltd. It is a solid dielectric tuning
capacitor meant for pocket radio
applications. The oscillator and aerial
sections give a maximum capacitance
of 200pF when connected in parallel.
Other solid dielectric tuning capacitors
could possibly be used if they had
around the same total capacitance,
but the board may have to be modi-
fied to take them.

The tuning capacitor is fastened to
the board by two small screws. A hole
is drilled in the lid, in the appropriate
place, for screwdriver access to the
shaft of the tuning capacitor. The
shaft must be fitted with a screw which
is obtained with the capacitor.

All the resistors in the circuit can
be of # or # watt rating apart from
the two emitter resistors for the out-
put transistors, which are a new
Philips cracked carbon type of 4 watt
rating. We have used a mixture of %
and # watt resistors in the prototype.
The resistors in the series string for
the PUT oscillator should be high-
stability types with a tolerance of not
more than plus or minus 5 per cent.

The holes on the board for the
FET are placed in a straight line.
Because of the different lead configura-
tions on the two FET’s the source and
drain connections of the 2N4360 will
be reversed to that shown on the
wiring board, which shows the con-
nections for the MPF-105 FET. This
is immaterial since no DC polarising
voltages are present in this section of
the circuit. This means that the
2N4360 can be imserted directly into
the board without having to twist the
source and drain leads so that they
conform to the wiring and circuit. dia-
gram. The FET actually installed in
the prototype in the photos is a
2N4360.

The IuF capacitors in the phase
shift oscillator are mounted vertically
to save space. Use polyester capacitors
with the lowest available voltage rating,
in the interest of the smallest size.

A word on soldering is appropriate
here. The aim is to make quick, clean
soldered joints in order to avoid over-
heating the components and possible
damage to the copper on the board.
Use a small, low-powered iron for
best results. Some readers may find
that the transistors and other “difficult”
components. are easier to install and
solder if they are pretinped.



A close-up of the “key” contacts. The pattern is designed to aid re-
cognition of the notes, which are arranged like a piano keyboard.

The board is attached to the case
lid by five 1/8-inch Whitworth screws
and nuts, gfaced off the lid by about
1/8-inch. cut-out for the keys
measures 5% x ¥ inches. The board
should be positioned on the lid so that
it does not foul the case. Details on
the metalwork diagram will show the
dimensions necessary for readers. to
make their own case but we presume
that kit supplies will make cases and
other parts available in due course.

The speaker is made by Manufac-
turers Special Products Pty. Ltd., serial
number 4-2LB/15 and is a standard
type available ex stock. The battery
is made by Eveready, type 2364.

The Motorola FET, MPF 105, if not
available from garts suppliers, may be
obtained from Cannon Electric (Aust.)
Pty. Ltd., 58 Cluden St, East Brighton,
Vic.,, 3187, or P.O. Box 25, Mascot,
N.S.W.,, 2020, or Commonwealth Aero-
drome, Parafield, S.A. 5106. Similarly,
the General Electric PUT, D13T1, can
be obtained from Watkin Wynne Pty.
Iﬁg%.WSZ Falcon St., Crows Nest,

The case can be painted a bright
colour to provide a contrast with the
gold-plated key contacts and the ex-
panded metal speaker grille. The

SPECIFICATIONS

Pitch Range . . . A-220Hz to F-698Hz.
Supply voltage ...... . 9 volts.
Idle current ................ 20mA.
Maximum current .......... 90mA.
Power output ........ 400mW(RMS).
Output signal to ext. amp. .. 300mV

(RMS).

colour of the prototype was a mid
blue.

OPTIONAL FEATURES: In anti-
cipation of correspondence on this
subject are outlined some of the
features which could be incorporated
or deleted. The tuning capacitor can
be deleted. The unit will still be in
tune itself but could not be tuned
to suit other instruments. The .0033uF
timing capacitor could be changed to
a higher or lower value to give an
octave range to suit the constructor.
Operation with capacitors below
1000pF may be unreliable, however.

The vibrato section can be deleted
and the source-drain resistance of the
FET replaced by a resistor with a mi-
nimum nominal value of 180 ohms.
This will give the amplifier an effective
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input sensitivity of 300mV, as mention-
ed earlier.

The amplifier itself, with the
associated volume control, can be delet-
ed and the signal fed to an external
amplifier via the output socket. The
tone switch could also be deleted.

We urge readers not to deviate from
the pubhshed circuit, t from those
possible modifications listed above, un-
less they are experienced constructors.
We hope you derive as much enter-
tainment from this unit as we did in
developing it. =

Trade
TUNER RECONDITIONING

Tele-
TV SPARE PARTS

Tuners

55 HUME HIGHWAY
GREENACRE 2190.

Tel. 642-8777 3 lines
Rail to Yagoona

RADIO
ENTHUSIASTS

Learn amateur radio
in your spare time.

Whatever your interests are in
amateur radio, there's a Stott Radio
course for you. Easy to follow.
Practical. Modern. Guidance all the
way by top-flu ht radio engineers.
Radio for amateurs
Learn the exciting skills of building
modern radio receivers. Learn about
the latest advances in electronics,
design, construction and operation.
Let Stott’s show you how.
Amateur Operator’s Certificate Course:
Broadcasting is fascinating. Stott's
offer an entlrely new course that
enables you to sit for the Amateur
Operator’s Certificate of Proficiency
Examinations with complete
. confidence.

Get full details now on Stott's
Radio Courses.

POST THIS COUPON TODAY

Stotts ¢

TECHNICAL CORRESPONDENCE COLLEGE
159 Flinders La, Melbourne. 383 George St,!Sydney.
290 Adelaide St, Brisbane. 45 Gilles St, Adelaide.
1130 Hay St, Perth.
Please send me, free and without obligation, full
particulars of your courses in Radio for Amateurs,

T TS WIBS...ccv... oo nsicuisivmsivumsanrisss ssssumsssasanemsmssassiaris
ADAressS.......o.oovvoveioeciiniiioe

.............................................................. Age......
No sales representative will call
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| AU-555 SPECIFICATIONS

Main Amplifier Section

Music Power (IHF): 60 watts +1db at 4Q
Continuous Power: 25/25 watts +1db
at 4Q

Harmonic Distortion: less than 0.5% at
rated output

Power Bandwidth (IHF): 20 to 30,000Hz
at 8Q

IM Distortion (60Hz : 7,000Hz):

less than 0.8%

Hum and Noise (IHF): better than 100db
Damping Factor: 12 and 45 at 8Q
Pre-Amplifier Section

Output: 1V

Choose either the Sansui AU-555
or AU-222 solid state Control
Amplifier to power your stereo
system and discover a whole new
world of sound realism . . . the
professional world of Sansui stereo.

Both amplifiers incorporate every
advancement made in audio
engineering to date. Wider
bandwidths. Lower distortion.

)
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‘ 2 ; AR Map, )
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VOLUME

BA
LANCE SELECTOR

Sansui
EREOPS:

Hum and Noise (IHF):

Phono 1 and 2: 80db

Tape Head: 75db

Aux 1 and 2: 80db
Input Sensitivity:

Phono 1: 2mV

Phono 2: 2mV

Tape Head (19cm/s): 1.5mV

Aux 1: 200mV

Aux 2: 140mV

Tape Monitor: 150mV
Power Voltage: 100,117, 220, 240V;
50-60Hz
Power Consumption: 120VA max.
Dimensions: 15”(W)x4%”(H) x 10%”(D)
Weight: 17.4 Ibs.



Professionals

Wider frequency response ranges
and higher stereo separation figures.
At 60 watts, the AU-555 is designed
to deliver top performance when
used with medium to higher powered
speaker systems. In addition to
independent pre- and main amplifier
sections, it has terminals for two
speaker systems, plus four outputs
and seven inputs.

AU-222 SPECIFICATIONS

At 46 watts, the Sansui AU-222
offers most of the features of the
larger AU-555 and is the first really
compact control amplifier capable
of professional performance.

If you're looking for an amplifier
capable of getting the best your
components are capable of delivering,
look to the professionals. As close as
your nearest Sansui dealer.

SELECTOR

Sansui

STEREOFHONIC AMPLIFIER

W
22

Input Sensitivity:

Music Power (IHF): 46 watts +1db at 8Q
Continuous Power: 18/18 watts +1db
at 8Q

Harmonic Distortion: less than 0.8%

IM Distortion (60Hz: 7,000Hz):

less than 0.8%

Power Bandwidth (IHF): 20 to 20,000Hz
at 8Q

Hum and Noise (IHF): better than 80db
Damping Factor: 20 at 8Q

Phono 1: 2mV

Phono 2: 2mV

Tape Head (19cm/s): 1.5mV

Aux 1: 150mV

Aux 2: 150mV

Tape Monitor: 150mV
Power Voltage: 100,117, 220, 240V;
50-60Hz
Power Consumption: 100VA max.
Dimensions: 1134”(W) x 43" (H) X 10%”(D)
Weight: 125G lbs.

SANSUI ELECTRIC CO., LTD. 14-1, 2-chome, Izumi, Suginami-ku, Tokyo, Japan



The

Serviceman

BEWARE OF THIS SET — IT BITES!

From time to time | am reminded — quite forcibly in some

instances—of just how dangerous is the combination of the

power mains and the ignorant handyman who insists on
fiddling with power plugs and cables.

One reminder came in the form of a
letter from a reader, Mr C. T. of
Malvern, S.A, Mr C, T. describes him-
self as “. . . servicing radio and TV
sets as part of my job.” He writes as
follows:

“One of the two complaints accom-
panying a particular TV set was that ‘it
worke . in one room but, when
plugged into a power point in another
room, it refused to work, The owner
had run an extension cord from the
first power point in order to use it in
the second room. They had used other
appliances in the second power point
and all had functioned satisfactorily.

“Investigation showed that some
time in the past the semi-rotary power
switch on the rear of the volume con-
trol pot. had failed and had been re-
placed. When the wiring had been re-
connected to the switch each wire had
been moved around the terminal con-
figuration by one terminal, in a clock-
wise direction, y

“The amazing thing is that, by a
series of coingidences, the set appeared
to function normally. It switched on
and off from the volume control switch
and the spot swallower circuit continu-
ed to function, It was only when the
set was plugged into another power
point, having the active and neutral
connections reversed, that the error
showed up. It is necessary to refer to
the acoomx‘:anying diagrams to under-
stand just how this came about.”

In this case the problem was mainly
one of convenience, and no dangerous
situation had occurred. Which is not
to say that it could not have done so,
had the situation been favourable. In
particular, failure of the earth cable in
the power cord could have left the
whole chassis floating at 240 volts; a
lovely object to be caught holding
with both hands!

Mr C. T.'s letter was received a
couple of months ago, but pressure of
other stories prevented my presenting
it earlier. In the meantime I encounter-
ed a somewhat similar situation on my
own workbench, and decided that it
would be appropriate to present both
stories together.

The equipment involved was a
“Playmaster 101" amplifier, which the
owner explained he had acquired soon
after it was described (around 1962)
and that it had been used quite regu-
larly ever since, He now suspected that
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the valves were showing signs of wear
and requested that I check these, and
give the whole thing a general “once
over” as well, He also mentioned that
the system, while very good in all
other respects, had always suffered
from a slight hum. He wanted me fo
check out this aspect of it as well,
and do what was necessary to fix it.

In fact, this made me somewhas sus-
picious. I knew the design well enough
to know that it should be virtually
hum-free. Therefore, a unit which, as
the owner put it, had always suffered
from this problem must have some
fundamental fault. To this extens at

A freakish mistake by
whoever replaced the
switch pot made this
TV receiver sensitive
to the polarity of the
power point. When
connected to the socket
in room No. 1 it
functioned  normally,
but would not operate
from the socket in
room No. 2.

least I was prepared for something
unusual,

I checked the valves first, and they
did_turn out to be in the “doubtful”
region, so I replaced them all. Then
1 prepared to give it a more detailed
check, I turned it upside down on the
bench so that I could make a voltage
check, and connected a dummy load in
place of the speaker in _H;epantion for
a power output check. Then I plugged
in the power cord, switched on, and
reached for the CRO leads. Among
other things, I wanted to be able to
see and measure any hum content be-
fore I started looking for likely causes.

1969

But as I to clip the earthy lead
of the CRO on to the chassis of the
amplifier there was an almighty splat;
the kind of splat which can come from
only one source, the mains. The
alligator clip on the end of the CRO
lead was blackened and minus several
teeth. The chassis had a small crater,
surrounded by a black ring, in its
otherwise clean surface. And I was

- temporarily dazzled and shaken.

Without more ado I pulled the plu
from the power socket and check:
Sure enough, the green lead, instead of
going to the earth pin, was connected
to one of the potentially active pins,

A quick check at the other end of
the cable showed that it was correctly
connected at the chassis end, i. e., the
green lead to the chassis.

To quote an old music hall gag, had
there been a chair handy I would have
sunk heavily into it and sat stunned
for several minutes. But seriously, the
incident did rock me. I had had on the
bench before me a live chassis, just
waiting to bite, I had, in fact, handled
it while it was alive. The only reason
I had not felt anything was because I
had not made any connection to an
earthed object. Had I been grasping
the chassis when I reached for that
carthed CRO lead . . .

I rewired the power plug, double
checked everything, then tried again,
This time everything went well.
amplifier delivered normal power out-
put, gave a clean signal on the CRO,
and revealed no sign of hum, on either
the CRO or a speaker,

This wasn’t really surprising, when

BRIGHTNESS BRIGHTNESS

PLUG ON SET(

CORRECT WIRING SWITCH AS WIRED

A N N A
SOCKET ROOM | SOCKET ROOM 2

one comes to think about it. Compared
with the “earth loops” which audio
enthusiasts fuss over, and which
amount to no more than a few inches
in an average wiring configuration, this
set-up must have been the grandfather
of all earth loops, Even assuming that
the neutral line was earthed at or near
the entry point of the power line
(M.E.N.) and that the earth wire was
earthed at the same point, such a loop
would probably be 20 or 30 feet long.

The worst conditions would occur
when other appliances were being used
on the same power line run within the
building, and drawing current through



the same neutral line, In these circum-
stances a SOHz voltage would be de-
veloped along the neutral line, between
the earth point near the meter and the
neutral pin in the power point, by
reason og the simple fact that a cur-
rent was flowing through a resistance.
Admittedly, this would be measured in
fractions of a volt, but fractions of a
volt can PlaLhavoc if they are intro-
duced into the early stages of a high-
gain amplifier,

From this point on, beyond pointing
out that the chassis of the system
would be moving up and down at SO-
Hz, with respect to the true earth, by
the voltage developed along the neutral
line, I would not like to try explain-
ing the exact mechanism by which the
hum found its way into the signal cir-
cuits. All I know is that (1) random
carth loops of only a fraction of this
size can cause endless trouble and (2)
restoring the power connections their
proper configuration cured the hum in
this case.

When the owner came to collect the
amplifier, I tackled him about the
transposed power leads. At first he
denied all knowledge of it, claiming
that jt had been like that since he
bought it. But when I expressed
doubts that a piece of equipment would
be sold in that condition, he suddenly
recalled that the original power cord
had been too short and that he had
replaced it with a longer one.

'Nuff said.

Not long after this, while servicing
a TV set, a housewife tackled me with
a_question, “Why will my iron work
off the power point in the kitchen, but
not off the one in the laundry?”

Coming hard on the heels of my
own experience such a question was
enough to give me the horrors; and all
the more so because the location in
which the iron would not work was
one providing ample opportunity for
the user to become “earthed.” Just by
touching a tap, leaning against the
washing machine, or simply standing
on the concrete floor.

“You'd better let me have a look
at it,” I replied, “or it may not be the
only thing around that isn't working.”
And from the look on her face I knew
she had gras my meaning. I make
no apology for scaring people in these
situations. Better a scared customer
than a dead one.

Naturally, the fault was exactly what
I expected; the green carth lead trans-
posed to one of the potentially active
pins. This, combined with an old elec-
trical installation in which the active/
neutral disposition in the power points
was quite random, accounted for the
symptoms. In the kitchen power point
the iron element was connected be-
tween active and earth, with the frame
connected to neutral. Thus the iron
worked, and was relatively safe. In the
laundry Asower point the element was
connected between the neutral line and
earth, while the frame was connected
to the active line, Thus the iron would
not work, but the frame was alive and
ready to deliver a lethal shock to an
unsuspecting user,

As a final word on the safety angle,
I was interested to note a small par in
the “Scientific and Industrial News” in
the December issue (Page 37). It rec-
ords an agreement between most of the
European countries, including Britain,
on the colours to be used in electrical

appliance cords. These are: Active,
brown; neutral, light blue; and earth,
green and yellow striped. It will be in-
teresting to see whether other countries,
includipg Australia, decide to fall into
line. World-wide agreement on this im-
portant standard — jimportant because
people's lives depend on it — should
not be too much to hope for.

To change the subject abruptly, here
is a story related to me by my
amateur friend. It seems that he made
a recently holiday trip to Queenshand,
and equipped his car with a 14MHz
mobile system for the journey. At
Sougﬁon he stopped in the main street
to on an old friend, who works
i one of the shops.

After the usual preliminaries, he
invited his friend out to the car to
see the “mobile ri%," While he was
showing it off a VK3 called “CQ"
with an S9 signal, and my friend imme-
diately prepared to reply.

Meanwhile, a vacant-eyed, slack-
jawed youth was lounging against the
nearby shop front, arm bent at the
urprovrhte angle to hold his “tran-
sistor” against his ear. (How I hate
the way that word has been mutilated.)

As the VK3 completed his call, my
friend pressed the transmit button. As
he describes it, the youth’s set made
a kind of a “phut” noise and went
dead. The youth's expression became
even more vacam—if that is possible.
He looked at the set, shook it, slapped
it, and twiddled the knobs. It was no
use, the set was dead—permanently.
The youth wandered off, presumably
in search of the nearest serviceman.

Some weeks later, back from holi-
days, my friend was conducting mobile
experiments with his car parked in his
driveway. He hardly noticed the young-
ster waﬂina down the street, and was
even less conscious that he was carry-
ing a radio. All he was aware of was
the now-familiar “phut” sound as he

essed the transmit button, followed
8; the look of surprise on the owner's
face, and the ritual of shaking, bashing
and twiddling.

“I was sorry about that,” said my
friend. “I wouldn't have done it deli-
berately.”

“Maybe not,” I replied, “but I know
a lot of people who would have no
such inhibitions, Make those things
small enough to take to the beach or
carry in the train, and they'll sell like
hot cakes.”

Seriously, what does this mean? We
can only assume that the amount of
power imtercepted by these receivers
was just too much for the first stage.
Transistors, unlike valves, are not

ticularly tolerant to short term over-
oads. Whereas valves merely distort,
transistors may break down.

When this story was related to a
third colleague, he added a very inter-
esting comment, He is a
in a_large organisation and, from time
to time, makes repairs to staff radio
sets—strictly unofficially, of course.
He commented that a signmificant pro-

portion of the pocket radios he has
repaired in the past 18 months have
suffered from the same fault; the
inexplicable failure of the first tran-
sistor. I wonder?

. While there is a lot of conjecture
in all this, I am prompted to ask just
how serious the situation is, or is
likely to become. What of the hun-
dreds of mobile transmitters, including
taxis and the like, which roam our

_city and suburban streets? Are they

all potential “transistor Kkillers”? And

about the first stages in expen-
sive audio equipment? Are they equally
vulnerable , if 80, what are the
equipment manufacturers going to do
about it?

And let there be no misunderstand-
ing in this regard: the responsibility
lies fairly and squarely with the equip-
ment manufacturer. In no sense is it
the responsibility of the person using
the transmitter, whether it be amateur
or commercial. Provided the trans-
mitter is operated within the limits of
its licence, in terms of power, fre-
quency, and freedom from spurious
emissions, the operator has discharged

his responsipility in the matter. e
rest is up to the equipment manu-
facturer. a

ALWAYS RELY ON RDS.

SPECIALS
FOR JANUARY

30 watt PA Amp $75.10
Signal injector SE250B
$7.13

Compax transcription
turntable comp. $39.50

s 2-stage intercom. $794
3-stage intercom. $12.88
CT 500 Meter with mirror scale

* $13.23
200H Meter .. $1L.50
Small Dynamic Microphones . 69¢

ST.708 Stereo Amp. 3% watts per
channel .. .. .. .. .. $41.28 nett

8in Twin speed personal fan $10.18
*

The Independent Wholesaler
RADIO DESPATCH SERVICE,
Radio and Electrical distributors,
869 GEORGE STREET, SYDNEY,
Cnr. George and Harris Streets.
Phone 211-0816, 211-0191.
Open Saturday mornings.

nterested in

ners throughout Australia.

TH ON. GENERA
. W 22 HOWAR*

THE AUSTRALIAN RADIO DX CLUB

The Australisn Radio DX Club welcomes enquirles yegardin
long-distance radio reception, The Efub [

ews.'’ published monthly, containg up-to-the-minute information all  aspects
of DX listening, and the weekly Club_broadcast, “Wo:lf st Your Fin mgs." s
rd every Sunday nlqgnt over radio SNE Wangaratta 1600 kHz, 1! .35 p.m,
IDAUISY‘ALIAN RADIO Sx cL hobby organisation, serving the needs

s 8
Q X liste Full
activities will gladly be supplied on request, and 2
SECRETARY, AUSTRALIAN RAD!
STREEY, GLEN IRIS, VICTORIA, 3

membgrship from persons
tin, ‘‘The Australian DX
on

detalls concerning the ub and its
1l enquiries should be sent to:
“ox cLus
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1200 1.5 Mil Acetate *1507

PAY LESS

FOR THE

BEST U.5.A
PROFESSIONAL
QUALITY TAPE

‘brand 5’ has top quality features

America's finest professional quality recording tape is now
available in Australia at half the price of any other com-
parable tape.

All "brand five" tape has high remanence iron oxide
emulsion coated on to the best quality acetate or Mylar
base material. There is no squeal, no gumming of heads
and reduced head wear with "brand five" special dry

synthetic lubricant which gives new protection for valu-
able equipment.

"Brand five" is a long-lasting non-abrasive tape which
will give magnificent results in all high fidelity mono and
stereo recordings to the most exacting professional stan-
dards and for the home enthusiast. You will hear a new
Inaiuralness to sound with brilliant highs and full depth
ows!

LOOK AT THESE PRICES—-COMPARE TO OTHER TAPES

2 Other Our Type Other  Our
II‘{Tl:)e. Description Tapes Price No. Description Tapes Price
y REE
e e Siier #4306 CORRESPONDENCE TAPE ON 3” REELS
15D7 1200° 1.5 Mil Acetate : ; ; s i £
13D7 1800’ 1.0 M;l Acetate 820  4.10 15D3 150° 1.5 Mil Acetate $1.20  $0.60
10D7M 18(())((); 1.0 LNilﬂl hl\,/lIYIlar 191.33 g-gg 10D3 225’ 1.0 Mil Acetate 1.65 0.82
SD7TM ~ 2400" .5 Mil Mylar L 2 5sD3M 300' .5 Mil Mylar 1.98 098
SD7MS  3600° .33 Mil Mylar 17.70:4 8195 S 450 33 Mil Mylar S e
3D3MS 600° .33 Mil Mylar 3351160
ON 5” REELS
15D5 600’ 1.5 Mil Acetate $3.60  $1.80
10D5 900’ 1.0 Mil Acetate A A
101?ISWM 200’ 1-(5) m My}ar '5/'<5)8 ggg CORRESPONDENCE TAPE ON 3i” REELS
5D 12000 . il M ;i : d
5D5MS 1800 .33 Mh M¥l$ 9.98  4.98 3032MS  900° .33 Mil Mylar $4.50 $2.25

GREEN CORPORATION LTD. 88 KiNg STREET, SYDNEY. PHONE 25-1989

AVAILABLE AT ALL '

GREEN CORPORATION LTD.
88 King Street, Sydney, N.S.W. I
SPECIAL NEW YEAR OFFER

G 0 0 n RADI 0 , TAPE ; gl':“n:iong:.nd me free 24 page booklet "Tape Editing and i
Name: S wein é v e YRS EaNA v S eReINs S Doies VRS8N HD
& REconn STORES U ADdress: .ooevevsrcenceas DR e P e 3 sk Gaisd
. |_ ......... e sielaleis's a5 sisisibinin s eisis s wsieie s s eies GNIB/I
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KEEPING UP WITH

semiconductors

.. ."Transient Protected’ Diodes

A typical semiconductor power recti-
fier diode, as illustrated in figure 1,
consists of a diffused P-N junction
chip hard-soldered to a header which
forms part of a small metal case. The
N-type side of the chip is normally
connected electrically to the case, to
form the cathode connection, while an
“S-shaped” wire or spring strip con-
nects to the P-type side to form the
anode connection. The interior of the
casé is typically filled with an electri-

oally inert paste or gas.
intrinsic ability of such a diode
to withstand reverse voltages

without suffering permanent

tends to be rather poor, even when
voltages concerned are ‘“transients”
lasting only for veg.short periods. The
reason for this is that when the device
enters the condition of reverse voltage
breakdown, it does so in an uncon-
trolled and potentially self-destructive
fashion. The tolerance of such devices
to voltage overload is almost com-
pletely a function of whatever pro-
tection is afforded by the associated
circuitry, either by accident or design.

One factor which contributes to this
behaviour is that the average thermal
resistance between the P-N junction
and the cage exterior is relatively high.
As a resulf, heat generated within the
junction when it enters the high-dissi-
pation breakdown condition tends to
cause excessive temperature rise and
consequent damage to the semiconduc-
tor crystal structure.

A second factor and one which
complements the former is that when
breakdown does occur, it tends to occur
not in a distributed manner through-
out the cross-section of the P-N junc-
tion, but rather as a localised effect at
a “weak spot” provided by a discon-
tinuity in the crystal lattice, a “lump” or
“yoid” in the impurity diffusion distri-
butions, or some other defect., Often
the weak spot concerned is at or near
the edge of the chip where the junc-
tion meets the surface, due to the con-
siderable difficulty involved in prevent-
ing surface contamination of the chips
during diode fabrication,

As a result of these factors the
breakdown of a typical junction diode
tends to follow a “smowball” pattern,
with localised temperature rise due to
initial breakdown current causing junc-

tion damage and resulting in further
current flow, increased ation, fur-
ther damage, and so on, the exter-

nal circuit is such that sufficient cur-
rent can flow, the diode rapidly
destroys itself.

From the foregoing it should be
fairly clear that a diode's tendency to
behave in this fashion will be at least
rmly proportional to the thermal iso-
ation of its junction, Hence one would
expect that at least a partial improve-
ment would result if the diode con-
struction were altered to reduce the
thermal resistance between the P-N

junction and the case exterior (or
‘ambient”), and this is quite true.

Accordingly many manufacturers
have recently produced improved

ANODE LEAD

GLASS OR
EPOXY SEAL

P.N JUNCTION
" CHIP

= CATHODE LEAD

Figure |

diodes featuring a “‘double - heatsink”
construction, in which the anode and
cathode connections are arranged to
be of low thermal resistance and in
intimate contact with the semi-
conductor chip. The construction of a
typical diode of this type is illustrated
in figure 2. . .

hile this approach gives a signifi-
cant improvement in the tolerance of
the device to over-dissipation damage,
it does not help greatly in protecting
the device against damage from short-
duration reverse-voltage transients as
are experienced by rectifier circuits
connected to the AC power mains,
Ultimatew the attack on the latter
problem lies in reducing or removis
altogether the “weak spots” in the semi-
conductor chip, so that in the ideal
case breakdown dissipation is distribut-
ted evenly over the complete junction
and not localised.

After considerable effort in this
direction, semiconductor diode manu-
facturers have recently achieved a fair
order of success. By combining the
“double - heatsink” construction with
oontrolled “passivation” techniques to
prevent surface contamination of the
semi-conductor chips, and by employ-
ing considerably more rigid controls
over semiconductor metal purity, im-
purity refinement, and manufacturing
processes, they are now able to provide
the new generation of “transient volt-
age protected” devices.

Because of the almost complete
absence of “weak spots” in such
devices, the application of high-ampli-
tude reverse voltage transients merely
causes them to enter a well-controlled
and evenly distributed avalanche break-
down. This type of breakdown is non-
destructive providing the device dissipa-
tion limits are not exceeded, being es-
sentially identical to the ‘“normal”
operating condition of the familiar
“zener” regulation and reference diode.

As a result of their greatly improved
tolerance to transient voltage overload,
the new devices are highly suitable for
use in applications where reliability is

ELECTRONICS Australia,

of prime or vital importance. Their
ability to enter non-destructive aval-
anche breakdown also permits them to
be used, in simple series configurations,
to provide effective peak-inverse-volt-
age (PIV) capabilities far in excess of
single devices. (J.R.) -]

'~ ANODE LEAD
AND "HEATSINK'
l AN "HE

P-N JUNCTION «— GLASS OR
CHIP EPOXY

CASING

CATHODE LEAD
AND "HEATSINK"

Figure .2 .
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TAPE RECORDER

EXPERT REPAIRS
To all brands by German technicians in
modern equipped workshop.

Contact

5
{E KL
KLAPP ELECTRONICS PTY. LTD.,

224 CHAPEL STREET, PRAHRAN, YICTORIA.
TELEPHONE: 5|-4653.

“AEGIS

AF-1 NOISE REDUCING
AERIAL KIT

AF-1 aerial system |Ig for
noisy locations for clearer
w. t is degigned to cover
bot /W and brou&cué
Nnd& ('rova S to 1500 KH

ANarianle. in al Siates CWrite: Tor
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AEGIS PTY. LTD.
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With a BSR X3M

almost any mono
record playing

equipment can take

stereo records

(without damaging

them)

Why compatible cartridges?

An increasing number of record companies
are now making stereo LP records only.

Until now these records could not be played
on a mono player without distortion and
damage to the records.

When playing stereo records the stylus tip
moves vertically and horizontally following
groove contours. Mono records have grooves
which only move the stylus horizontally so old
mono cartridges will not allow vertical move-
ment of the stylus. Playing stereo records
with old mono cartridges will damage the ver-
tical component of the groove irrevocably.
The X3M ‘compatible’ cartridge, designed
and perfected by BSR, is the answer to this
problem. For a small outlay it allows you to

‘compatible’ cartridge,

TECHNICAL DATA X3M

Output: 350 mV = 2 dB

1 KHz test record Decca
LXT 5346 at 1.2 cm/s

Frequency Response: See typical curves above
Dynamic Compliance:

Horizontal 3.0 x 10-¢ cm/dyne (+=20%)
Vertical 1.0 x 10-¢ cm/dyne (*=20%)

Equivalent Capacity 800 pF

Nomin
Recommended Loadmg 2 M. ohm 100 pF

Stylus Pressure: 4-6 grammes
depending on pick-up arm

Measuring Temperature: 20°C 68° F

play both stereo and mono records without Colour: Beige
harming either. Retail price, $6.00.
BSR (A/ASIA) PTY. LTD. DISTRIBUTORS:

ST. MARY'S,
PHONE: 623-0375, 623-0376

A 2| SOUTHERN SECTION INDUSTRIAL ESTATE
; 20 NS.W,

'a”lln RE

GOLDRING ENGINEERING (A/ASIA) PTY. LTD.
443 KENT STREET, SYDNEY, N.S.W.
OFFICES IN ALL CAPITAL CITIES.

BSR:P100
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Better sound reproduction
begins with the new

BSR MA75...

The MAT5 is an expression of the craftsman-
ship and engineering know-how that have
made BSR the world leader. Check the
features. It gives you a die-cast turntable,

i § ' fi i i CALIBRATED STYLUS
switch ‘pop’ filter, c_hanger_ muting switch and DS URE RELECTOR
many other sophisticated ideas usually found gels best performance from
only on much more expensive units. BSR /a"y SRcas
have done it again—and it’s their best ever. a2

——
A lk CUE/PAUSE LEVER
to raise or lower tone arm

— gently, precisely
-

TURNTABLE
made in heavy
die-cast alloy

INTERCHANGEABLE
SPINDLE

for manual single play or
automatic operation

CLIP-IN CARTRIDGE
HOLDER (optional extra)
takes all standard
cartridges— no soldering

AUTOMATIC LOCK
secures arm when not in use

TONE ARM
low mass, counterbalanced
for very low pressure
tracking

CALIBRATED
BIAS CONTROL
adjustable for
perfect tracking

BSR (A’ASIA) PTY. LTD. Gooning encinezring (aasia) prv. Lro.

thern tion i N.S.W.: 443 Kent St., Sydney, 29-1275
Sonthenn Section Indastrial Estate; VIC.: 368 Little Bourke St., Melbourne, 67-1197
St Marys, iV, QLD.: 235 Edward St., Brisb 2-701
Phones: 623-0375, 623-0376 I I e

. ’ W.A.: 91 Hay St., Subiaco, Perth, 8-4988

S.A.: 77 Wright St., Adelaide, 51-5117
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A Beat Frequency Oscillator
for your short-wave receiver

With interest in short-wave listening just as great as ever,
we have been asked several times recently for details of
how to fit a beat frequency oscillator to an existing short-
wave receiver. While this is not always easy or completely
satisfactory, the following article should indicate what
needs to be done and what results can be expected.

By lan Pogson

Requests for an article on beat fre-
quency oscillators vary from those who
wish to add one to a portable receiver,
to cases where a serious short-wave
listener has quite a good receiver
which is not fitted with a BFO.

We have run up three circuits, two
using transistors and one using a valve,
Only one unit is shown in final form
but sufficient information is given to
enable readers to build up either of
the others.

The main purpose in fitting a BFO
to a receiver is to enable Morse code
signals and SSB signals to be resolved.
Morse code signals are frequently
transmitted in the Al mode. This
applies particularly to the amateur
bands, where it is the only morse sys-
tem permitted on many bands, Such
a signal is not modulated; it is simply
bursts of carrier keyed on and off in
acordance with the code symbols.
Without a BFO the received signal will
appear as a series of thumps or may
not be audible at all.

To resolve the signal properly, we
need to “beat” it against a locally
generated signal, suitably offset in fre-
quency so that the difference between
the two is equal to an audio tone, or
“beat note.”

SSB signals also meed a BFO in
order to be received correctly. A nor-
mal AM signal is radiated as a carrier
and two sidebands, and can be resolved
with very simple equipment. The SSB
signal has one of the sidebands and the
carrier suppressed at the transmitter,
leaving only one sideband. There are
a lot of advantages in this system, but

BF115,A5302.2N35635 etc.

" problem with SSB

it does require special “facilities in the
receiver, In particular, it requires that
the missing carrier be re-inserted, and
this is the purpose of our BFO. With-
out proper treatment, the signal as
received will be quite unintelligible,
and is aptly described as “Donald Duck
talk” or just “duck talk.” The main
is that the re-
inserted carrier must be very carefully
adjusted and maintained.

The BFO signal is normally gener-
ated at the intermediate frequency, and
injected into the system at some con-
venient point in the IF chain up to
or at the detector.

Before going into details of the cir-
cuits, perhaps it would be wise to have
a look at the problems which may be
encountered in the process of adding
a BFO to a receiver which was not
designed with the idea of BFO recep-
tion in mind. In short, receivers design-
ed primarily for the reception of AM
signals.

Communications receivers of just a
few years ago had BFOs installed as
a standard facility, injecting the out-
put into the detector, where it was
mixed with the IF signal to give the
required audio beat note. Or, in the
case of SSB reception, the BFO fre-
quency was adjusted against the in-
coming sigmal, to “resolve” the SSB
signal into the intelligible signals.

Such receivers are normally fitted
with an AGC system and the very
fact that the BFO signal is injected
into the detector circuit results in this
signal finding its way into the AGC
circuit. This generates an AGC con-

OFF
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Figure |

This is the circuit of the transistor BFO as de-
scribed in full in this article. Two alternative out-
puts are shown, one low and the other, medium
impedance. The low impedance output is not
really necessary and may be omitted.
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trol voltage of its own and so reduces
the sensitivity of the receiver accord-
ingly. To avoid this problem, the re-
ceiver may be fitted with a switch
which shorts out and so disables
the AGC system.

Switching off the AGC certainly
avoids this problem and the sensitivity
of the receiver is restored to maximum,
But it introduces ano:her problem!
With even moderately :strong signals,
the receiver can be grossly overloaded.
To avoid this problem, a manual RF
and IF gain control can be added.
The technique then is to manually re-
duce the sensitivity of the receiver to
the point where overloading does not
occur. This creates yet another prob-
lem; how do we combat fading? The
simple answer is that we do not. We
must live with this one. but it is not
always a serious matter.

In passing, it is interesting to note
that in modern communications receiv-
ers, all these problems are solved.
The AGC is left on and works just
as well on SSB, Morse code and AM
signals alike. The secret lies in a tech-
nique injecting the BFO signal into the
detector and, at the same time, prevent
it from upsetting the AGC system.

From the brief description of the dif-
ficulties encountered when a BFO was
used in older communications receiver,
it will be clear that there is more to
fitting a BFO to an existing receiver
than may at first have been supposed.
Generally speaking, there will be no
room to butld a BFO into the existing
set, no facility for switching off the
AGC system, and no provision for
manual RF and IF gain control. In
some cases it may be possible to make
modifications to the existing receiver,
to accommodate all these desirable fea-
tures. On the other hand, it may be
difficult or impossible to make any
alterations at all.

Even if you have a -eceiver which
does not lend itself to any alterations
at all, we will show, later on, that it
is possible to use a BFQ to advantage,
although it may not be possible to ob-
tain full benefit from it.

OUTPUT
Figure 2

This diagram gives wiring details jor the cir-
cuit at left. The IF transformer which we used
was small enough to be wired directly to the
board. If you use a larger coil, then it may be
necessary to mount it Separately.



Figure 1 shows the circuit of the BFO
which we have built up into its final
form. This circuit may be familiar to
some readers, having been featured in
an article in the magazine in October,
1966, It is an adaptation of an oscil-
lator described by Commander Lee in
CQ magazine, in September, 1963, The
circuit is very stable indeed and is
ideal for our purpose. In spite of its
excellent performance, it is simple and
easy to get going,

If you take a closer look at the
circuit, you will notice that the coil
does not need any tap and this makes
it possible to use many different coils
whfgh readers may have on hand. The
coil which we have specified is a mini-
ature IF transformer, currently made
bg Aecgis. It is designed to tune to
455KHz with approximately 400pF
across the primary winding, and has a
low impedance secondary winding
which may be used as an alternative
output from the oscillator, More will
be said about this later on.

Many IF transformers used for valve
receivers are tuned with 100pF across
the windings. These transformers,
many of which may be in junk boxes,
have two tuned windings. Only one
winding is needed. Both 100pF capa-
citors should be removed and
one winding can then be wired into the
oscillator. It is important that the un-
used winding be disabled by removing
its capacitor. When this type of trans-
former is used, the 330pF capacitor
shown in the circuit, is omitted.

The transistor for this oscillator may
be any silicon NPN type which is
capable of operating at the required
freguenc . Types such as the BF115,
AS302, 2N3568, etc., are suitable, The
four capacitors associated with the
tuned circuit, 100pF, 330pF, .001uF
and .015uf, should all be of good
quality. Polyester, polystyrene, or silver
mica types would all be satisfactory.
Do not use ceramic types, other than
NPO, New components should be used
here, rather than some retrieved from
the junk box.

With the exception of the battery
supply and the ON/OFF switch, the
components are wired on a piece of
miniature tag strip. This can be seen
from the photograph and the com-
ponent locations can be seen in figure
2, We have included both output
foims. whereas builders will more than
ikely only include the one which is
going to be used.

The board should be wired up with
normal care, making sure that the
components are not overheated in the
process. This applies particularly to the
transistor. The soldered joints should
be carefully made to avoid any possi-
bility of a dry joint, It is also important
that the components are firmly mount-
ed so that they will not be subject to
vibration, with consequent frequency
instability,

A power supply source of between
4.5 and 9 volts DC is required for
the oscillator. This may be obtained
from batteries or any other source of
well filtered and regulated DC. The
output voltage from the oscillator will
be almost directly proportional to the
supply voltage. We used a 6 volt supply
from a set of four No. 1015 dry
cells, mounted in a compact holder.
It may be worthwhile experimentin
with the supply voltage, to contro
the required output. However, this

should not be necessary, as will be
seen later.

We mounted the completed board,
together with the battery container,
switch and output terminal, in a die-
cast box measuring 4 5-8in x 3 5-8in x
2 1-8in, This box is made by Eddy-

" stone and is readily available for a

reasonable price. Although it is some-
what larger than necessary, it allows
plenty of room for all components,
without being too large. In any case,
the type of box used is largely up to
the buijlder, but it is important that
it be metal for shielding-purposes. At
the paint of greatest economy, a box
could be fashioned from the tinplate
of an gld preserved fruit tin.

For readers who wish to experiment
with an alternative circuit, we suggest
giure 3. This circuit is also capable

performing well, If you look at it
closely, will notice many familiar
aspects, Basically, the circuit is a modi-
fication of the well-known cathode-
coupled multivibrator. Another inspec-
tion will reveal that this amounts to
an emitter-follower, feeding a grounded
base amplifier. The latter has a tuned
circuit introduced as the load in the
collector circuit and this is the fre-
1\:ency-determininz part of the circuit.

a matter of further interest, it also
has similarities to a Butler crystal
oscillator, the crystal being omitted and
the cathodes tied together.

Apart from adhering to the com-
ponent values given in figure 3, the
tuned circuit is subject to alterations

PARTS LIST

to suit the individual, We have speci-
fied an Aegis type ST45C IF trans-
former, similar to that used in the
circuit of figure 1. The same com-
ments as we made previously apply
here if you wish to use a suitable coil
or transformer which you happen to
have on hand, In common with figure
1, we have also shown two output
points.

This circuit may be built on a piege
of miniature tag strip, as with the
other one. Layout s not important but
all other comments relating to the
workmanship still apply.

Whether you make up the circuit
of figure 1 or 3, the application will
be exactly the same. As a guide to
builders, here are some of our obser-
vations and ideas which we have
formulated after practical investiga-
tions, How you can best make use of
the BFO will depend to a very large
extent on the receiver being used.

Initially, we tried it on the 1967
All Wave Seven valve receiver.
Although this has a BFO and hetero-
dyne detector built in, we did not use
these facilities, Instead, we left the
function switch in the “AM” position
and tried various ways of inmjecting
the output of the B into the re-
ceiver.

The simplest method is to run a
lead from the BFO and connect it to,
or bring it near to, the aerial termi-
nal. Sometimes, there can be sufficient
breakthrough across the front end of
the receiver, or radiation into the IF

Metal case (see text).
Toggle switch, SPST.
Terminals, 1 red, 1 black.
Miniature tag strip, 13 pairs of
tags.

No. 1015 dry cells.

Holder for above cells.
Battery plug and leads.
Rubber mounting feet.
455KHz IF coil (see text).
10pF NPO ceramic.

~ N~~~

ek Yk Y

1 100pF Styroseal.
1 330pF Styroseal.
1 470pF Styroseal,
1 .001uF Styroseal,
1 ,015uF plastic.

1 0.JuF low voltage ceramic.
1 22K iW resistor.
1 4.7K iW resistor.
1 15K W resistor,
1

S

Transistor, BFI115 or similar.

crews, nuts, hookup wire, solder,
solder lugs, etc.

We housed the prototype in a die-cast box, which makes a neatly

finished product. A front view is shown on the left, with an inside

view on the right. The battery, not shown, fits in the space below the
wiring board,
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WHY DOESN'T YOUR TURNTABLE
LOOK LIKE THIS?

ERA

The most advanced turntable

The latest from Paris—most brllllamlv deslgned turn-
table and arm which will track 1/10 The ERA
motor is synchronous. Its speed Is ngorous'y stable
because it is keyed to the frequencev of the AC current
which the authorities have permanently fixed at 50 or 60
cycles. depending on the country. For thls reason |t
does not require a_speed adjustment. Total wow and
flutter—0.04 p.c. The oversized ERA motor allows fast
starts. Its working load Is well within its possibilities
since it could drive a 30lb weight. It is belt driven
and made of a speclal neoprene and gqround to |ts
soe-ifications within 0.002 of an Inch. he simplicity
of this one-step drive eliminates wow and flutter.

The resonant frequency of the suspended mass | 2
cycles, which eliminates all vibrations above that figure,
i.e., all the audible frequencies.

The arm can track at 1/10 gram.

The tracking weight is applied directly to the pivot
by changng the angle of the blades. In this way the
inertia of the arm is not increased with the tracking
forces as In all other arms. The pickups sound better.

The arm itself is made of a light alloy H beam which
eliminates the resonant frequencies of tubes

j%éSCHAUB-lUHENZ

SCHAUB-LORENZ STEREO 4000

A completely new stereo tuner/amplifier, fully
transistorised with impressive performance, re-
markable versatility and new distinctive styling.

Four wavebands (VHF/FM, SW, MW, LW],
31 transistors,” |7 semi-conductor diodes, 2 recti-
fiers, transformerless push-pull output. 18-watt
output per channel, music power—2 x 25 watt,
dimensions—54.4 x 8 x 28 cm, weight approx-
imately 7 kilograms.

For further information write to Recorded Music
Salon.

EMPIRE—HARMAN—KARDON

WHAT A FINE COMBINATION!

BAnX NOCTURNE Two Ten  wrm

GRENADIER
LOUDSPEAKER

Frequency Response:
20 to 20,000 Hz.

Components: 15-inch
high - compliance
woofer @ Mid-range
direct radiator
ultrasonic domed
tweeter both coup-

Empire's
lede -angled acoustic

Crossovers: 450 and
5000 Hz,
Controls: 3 - position

treble response
switch,

FM STEREO PLUS AM 50-WATTS

All the advanced styling and engineering benefits of the Two
Hundred plus the added convenience and pleasure of hearing AM ge! 1 e e
through your high-fidelity system. Enjoy sports, news and other
AM programs without going to a separate radio. The Two Ten
locks more beautiful than most expensnve receivers, and the realism
of its extra-wideband sound is sealed in for many years of pleasure.
Harman-Kardon quality throughout, including new MOSFET front
end for better FM reception; two-room stereo speaker switches;
tape monitor; headphones receptacle; FM stereomatic with in- tor:
dicator light and D'Arsonval meter for tuning FM and AM. A
complete solid-state receiver at an extremely reasonable price. or Marbie Yop.

GRENADIER
LOUDSPEAKER

Sound Dispersion: 360
degree bel:w 450

[
up to 20.000 Haz.

Minimum Power Re-
quirement: 20 watts.

Maximum Power Hand-
ling Capacity: 100
watts, undistorted.

Impedance: 8 ohm
Height 2229” [ ] Dlame

Satin Walnut @ Walnut

SOLE AGENTS FOR AUSTRALIA FOR WORLD'S BEST HI-FI STEREO EQUIPMENT

RECORDED MUSIC SALON

23 Collins Street,
MELBOURNE 3000
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amplifiers, to give ample injection. This
was so in this case, with the receiver
tuned to any frequenci/ up to SMHz,
but was not successful above SMHz.
The reason is that the receiver is
operated as a single conversion unit
up to SMHz and the 455KHz signal
can get through. When double con-
version is used above SMHz, the BFO
signal is rejected to the point where
there is not enough injection. ‘
Better results were oObtained by
making a loop im the wire from the
BFO and dropping it over the first IF

injection. This also applies to the valve
circuit of figure 4.

Our observations are that when a
reasonable amount of BFO injection
is achieved the “S" meter, when avail-
able, should read about half scale,
without the influence of a received
signal from outside, The receiver sensi-
tivity is reduced but in spite of this,
many weak signals can be received
quite well, With much stronger signals,
reception is also satisfactory. These
comments apply to Morse code signals.

Instead of building the unit into a

AAAA

oscillator is not good, particularly at
the higher short-wave frequencies. and
the SSB signal may be difficult to keep
in tune. In short, it would be wise to
think through these problems before

becoming  over - committed and
optimistic.
Another point which should be

mentioned, is the fact that when the
BFO signal is injected into the receiver,
a rise in noise may be observed. This
is normal and no further notice need
be taken of this phenomenon.

For readers who have reasons for

., building a valve type BFO, figure 4
2xBF11 2N OFF For experimenters, gives details of a circuit using a twin
o +sv  the circuit on the triode valve. This is rather similar to
ST45C ON left may be tried. :ll:e transistor circuit of l:i'un:h 3, wuil:‘
p i tion that the
| ) (' ar0pF It is capable of a the main except ?‘
E 470K 2 s OUTRUT circuit is tuned, instead of the plate
1 i nopﬁf E 51’.‘;:? I;:Z‘:rngf:_' (or collector). The reason why this
33pF L ments for figure 1 type of oscillator was chosen, in pre-
>} S| . S——— YT T 8 ference to the more conventional BFO
[ 10pF also apply here. circuits, using a single triode or
c
]
1 eg L12AU7. 12417 o oFF
€ £ Fo ‘——4\———~+200V
ON
I w3
E 3 ws
.o|.r 2K
+ w3 Ik
Figure 3 : <
N
~ g
valve, This gave more than enough
injection at all frequencies, with no 150ur e oureur
limitation above SMHz. Even dropping Pree
it over mth‘o s‘qccjmd. IF valve instead, For readers wish-
gave sufficient injection. in to mak
Still using the 1967 Al Wave o 04 pp o srac
Sevenr Receiver, we injected directly h is the r i e
into the diode detector via a coupling /167¢ Is the recom- g -1 1
capacitor. The point of injection is at mended  circuit. wopf T !
the junction of the IF transformer and Comments for T 4
the diode. Strictly speaking, this is the figure 1 regarding S
more conventional place where injec- ourputs once again. 470pF
tion is effected. This provided adequate <1 ’

injection at all frequencies.

Perhaps a more difficult type of
receiver to deal with is the better type
of Oriental portable all-wave receiver,
Once again, with the receiver tuned
to the broadcast or the lower fre-
T‘lency short-wave band, we found
that satisfactory injection could be
obtained by wrapping the end of the
insulated lead from the BFO arcund
the base of the telescopic aerial.

This method was not satisfactory
for the higher short-wave frequencies,
so we gained access to the inside of
the receiver by removing the back
moulded panel. Without making any
metallic contact between the receiver
and the lead from the BFO, we
simply pushed the insulated end of the
wire into the “works" adjacent to the
first IF transformer. This provided
adequate injection at all frequencies.
The alternative would be to inject
directly into the detector on the board.
As this would have been a major
operation, we avoided it, particularlv
as it does not offer any worthwhile
advantage.

As already implied, the amount of
injection can be controlled somewhat
by varying the position of the output
lead with res) to the relevant com-
ponents of the receiver. In these cir-
cumstances the 470pF and 10pF capa-
citors shown in figures 1 and 3, should
be satisfactory. However, if metallic
contact is to be made to, say, the
diode detector circuit, then either of
these values may have to be made
smaller or larger, to obtain optimum

ouTPUT

box, there may be room in the
receiver, to fit it somewhere close to
the detector., The components could
still be mounted on a piece of tag
board as we have done. Alternatively,
ag the layout of the BFO components
is not critical, it may be more con-
venient to wire it into some other
available space. Power for the oscilla-
tor is most easily provided by means
of a battery.

When it comes to resolving SSB
signals by this simlgle method, we are
not so optimistic. Under rather special
conditions, it should be possible to
receive some SSB signals. However,
the received signal would have to be
about the right strength for the amount
of BFO in}ection. much more im-
portant point however, is the tuning
rate and dial movement of the receiver.
In most cases these would just not be
ggod enough and the task of tuning

B would be very difficult.

It would be possible to alleviate this
situation somewhat, by adding a small
variable trimmer across the tuned cir-
cuit of the BFO coil. This could be
suitably mounted, with a knob to
adjust the frequency of the BFO by
a small amount, on each side of the
centre 455KHz. Having tuned the
wanted SSB signal as closely as pos-
sible, this trimmer could then
be adjusted to resolve the signal pro-
perly. Even so, with many small
receivers the stability of the local
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Figure 4

pentode, is that it does not need a
tap coil and this circuit has proved
itself to be reliable and stable.

As it is more than likely that this
BFO is needed for a valve type
receiver, then it may be ible and
what is more, logical, to build it into
the existing receiver. If this is done,
it should be located near the detector
or, if not, preferably nearer to the
audio and power supply components.
In any case, it should be located as
remotely as possible from the RF and
IF amplifier stages.

One possibility may be to dispense
with the receiver's valve rectifier and
replace it with silicon diodes. Not only
will this reduce power consumption
and heating, but the vacated hole
could be used to mount the BFO
valve. The rest of the components
could be located nearby. As the
heater and high voltage requirements
are modest, more than likely the
receiver power supply will be able tp
provide them.

If the existing receiver has an RF
gain control, then it would be worth
while adding a simple switch to dis-
able the A&C system. This can be
done by shorting the AGC reservoir
capacitor to chassis. Then, by intro-
ducing sufficient injection from the
BFO and adjusting the gain
control, quite good results should be
obtained, both on Morse code and
SSB signals. -
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Industry should put up or shut up!

For years there have been complaints from within the elec-

tronics industry that the Australian Defence Department

has too frequently shown a preference for overseas suppliers.

With the national economy now moving in favour of local

suppliers, the big question arises as to whether the elec-

tronics industry is goin? to be able to match its words with
effective action.

Conducted by the Editor

This was the theme of a thought-
provoking article by Peter Robinson
in “The Australian Financial Review”
for November 19, 1968. The article
is reprinted here, not with the idea of
endorsing  every  conviction and
emphasis of the writer, but to encourage
consideration of the points which he
raises.

PETER ROBINSON SAYS:

Although there has recently been a
major change in the Government’s
emphasis on the procurement of
defence supplies from Australian manu-
facturers, a full awareness of the
mutual responsibilities involved in this
does not yet seem to have seeped down
to industry.

In blunter terms, many senior
defence officials feel that industry is
not putting its production capabilities
where its mouth was.

This criticism is felt to apply to a
wide spectrum of Australian industries
which have been demanding greater
local procurement of defence needs —
but the electronics industry is singled
out as one which has been both the
most vocal lobbyist and the one most
reluctant to respond vigorously to the
new Government approach.

In particular, the recent upsurge of
electronicg industry lobbying for the
introduction of colour television has
aroused anger among some defence
officials.

On any scale of national priorities,
colour television must rank pretty low
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—but at a time when Australian
defence is sagging under the burden
of heavy foreign-exchange payments
it is felt that the electronics industry
should be concentrating its efforts on
upgrading its technology and improving
its import replacement capabilities.

The failure of the industry to make
any successful bid on the recent
Intelsat IV sub-contracts called by
Hughes Aircraft—bids which would
have had the powerful and enthusiastic
support of the Overseas Telecommuni-
cations Commission — has aroused a
suspicion in Qanberra that the over-
seas owners of the Australian elec-
tronics industry are not prepared to
go beyond token efforts at developing
an Australian-oriented defence tech-
nology.

In part, these doubts seem to be a
development of the traditional suspi-
cion which has consistently plagued the
dialogue between Government and in-
dustry on defence procurement matters.

Industry feels that the Government
is not really sincere when it says that
every effort is made to buy all possible
defence stores in Australia. It cites
innumerable instances when Services
have left procurement requirememis so
late that there has been no alternative
but to meet them by “off-the-shelf”
purchasing abroad.

It also cites stringent controls on
profit margins and specifications which
are often totally unrelated to commer-
cial production standards as factors
militating against whole-hearted co-
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operation in the defence production
sphere.

For its part, the Defence establish-
ment feels that it has a constant battle
to interest industry in solving its pro-
blems and that all too many manufac-
turers are happy to waccept defence
orders commercial demand is
slack and they have surplus capacity
but adopt a take-it-or-leave-it approach
when consumer demand is high.

Like so many aspects of Government-
industry relations in Australia, these
attitudes are so deeply rooted in the
past that they hardly have relevance
to the present problems facing the
country.

They have become a kind of con-
ventional facade obscuring the develop-
ment of a radically new series of pro-
blems on the defence industrial front.

In reality, Australia’s changing mili-
tary and financial circumstances have
injected new dynamic factors on both
sides of the defence-industry equation.

Yet the picture remains obscure
because it is still being presented as a
continuation of the age-old story —
rather than a new situation in a new
context.

Looking on both sides of the picture,
what has happened is this:

On the defence side, the rising
balance-of-payments problem created
by heavy defence procurement abroad
has coincided with a drastic change in
Australia’s position arising from Bri-
tain’s withdrawal from Asia and deve-
lopments in Vietnam.

Unavoidably, therefore, Australia
must continue its defence build-up
while at the same time trying to limit
further spending of foreign exchange
on defence stores.

This has created a situation where
a “buy Australia” philosophy has be-
come essential to all future military
procurements.  Traditional industry
complaints that this is little more than
lip-serviice are no longer valid.

There has unquestionably been a
major upheaval in the Defence Depart-
ment’s approach to the whole question
of local procurement. As reported in
the “Financial Review” recently, not
only will military procurement go to
Australia wherever possible, but Aus-
tralian content or offset orders will be
sought wherever practicable when plac-
ing orders abroad.

But while the Defence Department
is now absolutely serious about raising
Australian content to the maximum
possible level in overall procurement
it has also undergone another, con-
current revolution in thinking.

JIn simple terms, the analytical, cost-
benefit approach adopted by the U.S.
Defence Department under Robert



McNamara is now being applied earn-
estly at Russell Hill,

A vyear ago, it was distinctly unfash-
ionable to mention cost-benefit, systems
analysis, war games, programmed
budgeting and all the other tools used
in McNamara-style defence economics
to anyone connected with the Aus-
tralian defence establishment,

To judge from the reactions such
terms aroused in many Defence De-
partment breasts, they represented
heretical concepts threatening the doc-
trinal purity of traditionally trained
military expertise.

Today, there is no doubt at all that
Australia’s defence establishment is
moving with some sense of urgency to-
ward an era in which essentially non-
military skills of analysis, E.D.P. pro-
gramming, war gaming and operations
research will dominate both its
strategic philosophy and its procure-
ment programming.

Unless Australian industry under-
stands this, it will soon be facing an
even greater communications problem
with the defence authorities than it
faced in the somewhat rigidly military
traditionalism of the immediate past.

The Defence Department is cur-
rently building up top-level analytical
capability; it is hiring economists, pro-
grammers, analysts and psychologists.

Not only will the proposed pur-
chasing programs of the individual
services be examined with what one
official called “a cold fish-eye” but con-
tracts, specifications and the perform-
ance of individual companies will be
viewed with both technical and econ-
omic expertise not previously possess-
ed by the defence establishment.

This development coincides with the
Defence Minister’s hopes of obtaining
more American sub-contracts for Aus-
tralian industry.

They are, indeed, two sides of the
same coin. Australian companies which

are capable of satisfying the new rig-

orousness in Defence Department pro-
curement will probably be well-equip-
ped to tender for American sub-con-
tracts.

On the other hand, Australian com-
panies which feel unable to go out
after U.S. contracts are likely to find
themselves unable to meet new Aus-
tralian requirements either.

In effect, the current Tariff battle—
in which the Tariff Board is seeking to
apply more rigorous standards to de-
fining the efficiency of Australian in-
dustry as a means of improving the
fundamental strength of manufacturing
— is now being replayed on a narrower
front in the defence sphere.

Those companies which have re-
garded a “buy Australia” defence
policy as simply another form of pro-
tection eliminating the need for them
to compete rigorously are going to find
themselves in the ironic position of
working under a much more vigorous
“buy Australian” policy which will
also demand higher standards of effic-
iency and competitive ability.

The defence establishment now gives
every indication of being aware of the
vital military importance of a strong,
vigorous defence industry to back up
its fighting forces.

But, as its own standards tighten
and its own technological capabilities
grow, it is not going to be able to
offer much for the half-hearted defence
contractor, the inefficient or the slack.

-]

‘TEMPORARY EMPLOYMENT IN NEW GUINEA

Dear Sir,

1 am editor of the P.M.G. quarterly
journal “On The Beam.”

One of the things 1 am doing in
my retirement is to interview technical
staff for employment with the Posts
and Telegraphs Dept. of New Guinea.

They have not been able to secure
all the personnel they require because
local people decline to release many
men who desire to go and are quali-
fied to occupy the positions offered.

The following material is self-ex-
planatory and you may be able to in-
clude some of it in a forthcoming
issue. A good technician would start
at $3,696 per annum.

George A. Wiffen,
26a Alma Road,
CAMBERWELL, Vic., 3124.

A limited number of vacancies exist

for temporary employment as Radio
Technicians with the Posts and Tele-
graphs, Papua and New Guinea.
* Technicians should be qualified to
take charge of a radio telephone
station containing both HF and VHF
communication equipment. Most of
the stations are staffed by only one
technician.

Trunk and telegraph services are
provided by a HF network but there
are a few VHF systems providing
junction routes and exclusive sub-
scriber services. The outstation net-
work consists of a base station with
HF transmitter and receiver while the

outstations operate on low-powered
transceivers.

The Department also maintains
broadcasting facilities for the Depart-
ment of Information and extension
services. These small studio installa-
tions generally consist of communica-
tion transmitters, used after hours for
broadcasting services.

I am a retired P.M.G. Engineer and
have been requested to contact suitable
technicians retired from the P.M.G.
who would be prepared to spend a
year or two in the Territories.

Applications from technical per-
sonnel from other areas such as the
private radip industry or the services
would be considered.

Qualifications are completion of an
approved course of training in radio
telecommunications. :

Pay will be at the rate of $3009-
$3,696 per annum. Salaries quoted are
for single men and include allowances.
Married men receive additional allow-
ance of $360 per annum. Income tax
is at present about half that payable in
Australia.

The period of employment preferred
is for a two-year term. Successful
applicants would work for 21 months,
then be entitled to 3 months leave pay
and return air ticket,

I would be pleased to discuss other
details including accommodation and

local conditions.
(G. A. Wiffen)

Public at wholesale prices.

box.

TYPE
57 900ft Acetate PVC
5” 1200ft Tensilized Polyester
7 1800ft Acetate/PVC
7 2400ft Tensilized Polyester

discount an dinclude sales-tax, Freight
MONEY BACK GUARANTEE
WILCOX BROS. & BARCLAY tape is

turn of goods within fourteen (14) days
purchase.

(#emmananscscaa==aes ORDER FORM (capital letters pleasc)iaaeacaccacancncann

FROM:

NAME:

STREET AND NO.
CITY OR SUBURB:

PLEASE SHIP:

rolls SR9 at $1.80.
rolls 5P12 at $2.95.
rolls 7R18 at $3.35.
rolls 7P24 at $5.50.

1 enclose cheque/posial ncte/ Money Order for
Return this order to:

BUY RECORDING TAPE
AT WHOLESALE PRICE

WILCOX BROS. & BARCLAY

are now offering their line of recording tape direct to the
This is a leading American manu-
facturer’s first-grade line especially packed for us in a plain
We are not allowed to reveal the maker’s name.

CODE PRICE PRICE

..... 5R9 $2.75 $1.80
..... 5P12 $4.45 $2.95
...... 7R18 $5.10 $3.35
...... 7P24 $8.35 $5.50

Wholesale prices allow for 33 1/3 per cent trade discount and cash settlement

recording tape made in the U.S.A. Your money will be refunded in full on re-

LIST Wholesale

free throughout Australia.

guaranteed to be first-grade splice free

if you are not fully satisfied with your

POSTCODE:

Total $
Total $
Total $
Total $
Total § ....

- -

Wilcox Bros. & Barclay

WHOLESALE MERCHANTS

Mail Order Office:
Room 7, 3rd FL., 323 Bourke St., Melbourne
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS —
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS —
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY —
TRANSISTOR AND YALVE TYPES.

MAJOR STOCKISTS OF ALL GENERAL RADIO &
ELECTRONIC COMPONENT PARTS —YOU NAME
IT — WE WILL QUOTE.

POPULAR KITS - TOP QUALITY - LOWEST PRICES

IN.TRU%INYS

. 3in wide range,
1963, 3in cal.
Audilo.

. 1966. 3in.

. 1968~—Audio.

. Klectronic SW.

. W/band Preamp.
MULTIMETERS
and V.T.V.M.'s

. 20K ohm/Volt
protected M /M.

. Probe for above.

. Protected D.C. M/M.

. Meteriess V/meter.

Ac. Millivoitmeter.
AC. Solld State 89. D.C.-D.C. 60w.

' Ml"lyp]gm."' 52, Ilcctronlc Stetho- | 90. DC -D.C. 40w, "
. Solid State A.F. scap 91. D,C.-D.C. 40w. 141,
Millivoltmeter. 53, Momun alarm. 2 12v—Input. ;:g
S4. Electronic Plstol 92. -D.C. .
a?lll’leolerln.;?::m" range. 1 .
Standard V.T.V.M,
. 1966—V.T.V.M.
. V.T.V.M. probes.

126.
127.

. Power Unit 110.

. Adsptor 110.

. Plavmll“r 119
Adaptor.

. Transistor V.0.X.

. Tape Actusted relay.
. Mullard Trans Tape
Amp.

41, G.D.O. wide range. 81. Abovo-hl-powor.

42, G.D.O. adsptor. 82. No. 81

43. Trans. service osc. slrutated" [nertia

44. Simeple signal TACHOMETER UNITS

45, Trangistorised 83. 6 or 12v Std.

* tracer. 84. 6 or 12v Mullard.
8s. 8 or 12v with
well angle.

886. 'l’uhamonr and dwell
angle unit for
service stations.

TRANSISTOR IGNITION

87. Ro-Fo. 6 or 12v.

88. Hi-Fire 6 or 12v.
(transformer).

POWER CONVERTERS

100 watt std.
stereo P.A.

GUITAR UNITS
0 watt std.

watt std.

watt std.

watt std.

watt (t).
Playmaster 102.
Playmaster 103.
Playmaster 40w. 1186.
Playmaster 60w 117,
Guitar fuzz box.
Guitar Waa-Waa.
Reverd unit,
Guitar preamp.

STEREOGRAMS
Playmaster 10S.
Playmaster 106.
Playmaster 107.
CONTROL UNITS
Playmaster No. 9.
Playmaster No. 10.
Playmaster No. 104.

128.
129.
130.
131.
132.
133.
134.
138.
136.
137.
138.
139.
140.

46. Transistorised osc.
47. Basic tesy osc.

48. Transistor test
osciliator.

S

49. 1960 Trans. Tester.

50. 1968 Tramlstor
test set,
51, Va‘lt? and Transistor

RECK)
TRANSM r:ns
CONVERTIHRS

RECRIVERS
. Fremodyne 4.
. Fremodyne 4
l.# Soct anly.
Synchrodyne.
. Communications RX.
. Deitahet R:.
. 3 Band_Double
Change S/het RX.
lxplorﬂ- VHF Tran-

5S5. Transistor Geiger 93.
Counter,

56. Light beam alarm. 94.

57. Burglar alarm. 24

.Inttrcutor 5 Semi-
Comm. RX

. 1967 All-\Wave
. 1967 All-Wave

144.
148.
146.

147. 112,

BRIDGES
. Standard R/C.
. 1966, R/C.
. 1968 R/C and
sfm: li\lcctor.
TV INST.'s.

weep and marker
enerator.

Dual sweep Gen.

. Sllicon diode
sweep n.

sulcon diode
noise Gen.

. Pattern Gen.

Trans. pattern Gen.
. Wide range

pulse gen.

AUDIO INST.'S
1960 Audio Osc.
. 1“1 Hi &h perf.

audlo
Crystal locked std.
. Blectronic tuning
standard.
33, 1968, Solid State
audio’ osc.
34. Direct reading
A.F. ter.
38. Sq. wave Gen.
36. 1987 transistor
audio Gen.
37. Additive frequency
meter.

38. AF. tone burst gen.

SBA 1968. Solld snto
era

A.F. Gene

R.F. INST.'s.

6-band service
osciliator.

Trans. wave meter.

39.
40.

s8.
59.
60.
61.
62,

63.

64,
6S.

68,
7.
68.

70.

71.
72,

73.
74.

78.
76.

77.
78.
79.
80.

Flasher unit. 5.

Transistor alarm,
Electronic switch.
Photo Timer.

Dluct reading
mpedance meter.

tl«menlc
anemometer.

S.W.R, Indicator.

Simple proximity
alarm unit.

Pipe and wiring
locator.

Electronic
metronome.
Monophonic organ.

BATTERY CHARGERS
69. Universal unit.

1 amp unit.

RICU%:’E'.=°WIR

Transistor, 9v.

Transistor, fully
protected supply.
1966 H.T. unit,

1288, "R

VOLTAGE /CURRENT
CONTROL UNITS

Vari-watt unit.
Vari-tach. motor
speed contro!
2KW auto-light
dimmer,

4KW auto. light
dimmer.

Model train control
unit.

Mode! train control
unit with simulated

inertia.

24v—Input.
HIGH ID
M“O "S

. RiI-FI 3.

Mullard 3.3,

. Mullard $-10.

Mullard 8-10
trangistor.

. Transistor 20w,
. Transistor 60w,

. Mullard
. Mullard
. Mullard
. Mullard (t) 8-8.
. Mullard
. Mullard
. Philips Twin 10.

STEREO UNITS

2-2.

(v) 3-3.
(t) 5-8.

(v) 10-10,
(t) 10-10.

. $.T.C. 10-10.

. Playmaster
. Playmaster
. Playmaster
. Playmaster
. Playmaster
. Playmaster
. Playmaster
. Playmaster
. Playmaster
. Playmaster

. Wireless wulg
tnmmor 20-20.

Hi-Fi 60-60.

2-2.

3 plus 3.
unit 3.
unit 4.
twin 10.
101.
(t) 108.
() 113,
(t) 118,
(v) 118,

P.A. UNITS

. 10 watt std.
. 28
. 38
. 30

watt std.
watt std.
watt (t).

148.

Piaymaster No,

Playmaster No. 120,

. Mullard 2v.
. Mullard 3v.

Philips Miniwatt.

. Wireless world

stereo system unit.

PREAMP UNITS
Transistor——Mono.
Transistor—Stereo.

. Transistor~—S$ilicon.

mano.
Transistor F.E.T.
mono.

Transistor dyn. mic.
mono.

. Above-Stergo.

. Pll‘ymntor
F.ET. Ste

118
reo.

Playmaster 118 mag.

. $ound projector.

. Playmaster
. Playmaster
. Playmaster

. Playmaster

MIXER UNlﬂ
. Trans.

(1960)

;6’7‘)—‘ cn.

Vllve—-4 ch.

TUNER UNITS

u/style.
No. 11,
No. 114,
Playmaster No. 122,
No. 123.

. Philips Miniwatt,

. Trans.

Trans.~Long rande.

TAPE UNITS
Preamp.

. Playmaster 110 (M),
82, Playmaster 110 (S).

. 1967 All-Wave

. 1967 All-Wave

. 1967 All-Wave

. Transports

. Transistor
3 Band.

. 3 Band 2V

RX.

3 Band 3V RX.

. Interstate
. Versatile Mante! Set.
. All Wave Tiansistor 3

8.C.
190' F.ET. 3

TRANSMITTERS

144 MHZ SOW.
Linear Fimal.

. 144 MHz 20W.
. 144 MHe 75W.

144 MHz 18W,
144 MHz S.S.8.
3 Band A.M.

. Basic 3 Band.
. 8 Band. $.5.8B.

1967 $.S.8.

CONVERTIRS
50 MHz.

. 144. MHz.

. 50 and 144 MHz
Qrystal Lecked.

. 1968 S/W.
. 1965 S/W 2 Band.

1966 3 Bind.
Iulc SIW.

V.F.0. UNITS

. Remote Urit.
. 7,8 and § H.F. and
V.H.F,

. All trangistor.

Phone 63-3596
63-5973

Phone 63-3596
63-5973

(SALES)

E. D. & E. PTY. LTD.

232 FLINDERS LANE, MELBOURNE, VICTORIA
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Public Address Units — Geiger Counters — Metal Locators — Decade
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts
Supplied for Projects in Electronics (Aust.), Wireless World, Practical
Wireless, Electronics World, Electronics lllustrated, Practical Elec-

tronics, ete.

MULLARD STEREO 3-3
Full kit .. .. . .
(As per Mullard leaflet).

ELECTRONICS (Aust.), Feb., 1966.

BATTERY CHARGER 1A
ELECTRONICS (Aust.), Feb., 1966

i e ': «s+s PLAYMASTER 116 and 117
b e W GUITAR AMP,

Electronics Australia
June 1967 — 40 watt
July 1967 — 60 watt

3.BAND SHORT-WAVE CONVERTER
ELECTRONICS (Aust), May, 1966.

REGULATED POWER SUPPLY
190-270V D.C. at 40 mA.
ELECTRONICS (Aust.), June, 1966.

R/C BRIDGE
All-transistor
Electronics (Aust.)
May, 1966.

e i
Excellent frequency ~
response. Low distor-
tion figure. High in-
put senmsitivity. All
controls self-contain.
ed. 10 watts per
channel.

PUBLIC ADDRESS and
GUITAR AMPLIFIERS

10, 25, 50 and 100 watt
units

3.BAND DOUBLE-CHANGE RECEIVER
ELECTRONICS (Aust), April, 1966.

1966 3in CRO
ELECTRONICS (Aust.), May, 1966.

Electronics (Aust.),
Nov., 1965.

FOUR-CHANNEL AUDIO MIXER
ELECTRONICS (Aust.) Feb., 1966 & 1967

—_ T3-BA%\TD 3.RECEIVER :
LECTRONICS (Aust.), Nov., 196 —
‘i; .L

TRANSISTOR MILLIVOLT
METER

Electronics (Aust.),
R. TV and H., Jan., 196S.

Eni;T;"B‘ur
leisure time
and build

PLAYMASTER STEREO 3 PLUS 3. COMPLETE KIT $52.65
PLAYMASTER STEREO 10 PLUS 10 COMPLETE KIT $93.60

1967
ALL WAVE
1
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