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For further information please fill in the Reader Information Service coupon in this issue.

All these stylish Sony
cassette-corders have one
especially convenient feature
incommon — automatic
shu*-off which shuts off trans-
port and power automatically
at the end of the tape in all
function modes (record, for-
ward, fast forward. and
rewind).

BEvenif you have to leave

any one of these units running
you need never worry about
stressing the motor when the
tap= ends. The set shuts off
automatically and function
buttons return to neutral.
Clockwise from the top
they're the compact TC-90A
with bu lt-in comdenser micro-
phone, the high performance
TC-140 with “swing balance”
mechanism to keep tape
speec constant even when
recording on the move; the
handsome 1.5 watt TC-NOB
with excellent tonal quality
and the beautifully.functional
TC-95A.

Your Sony dealer will gladly
show you the beautiful way
thay play — and stop.
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Douglas Trading seals the deal nobody else can match!

2,000 SONY STEREO TAPE RECORDERS _ AUSTRALIA'S BIGGEST ORDER, EVER!

When Douglas Trading ordered 2,000 SONY stereo tape recorders they
set two records. It was Australia’s biggest single order — and it brought
Australia’s biggest discounts, Take this SONY TC-252 model.
Unbeatable value at the price! All silicon transistor ITL/OTL circuits —
4 track stereo/mono, tape recording and playback system. Retractable
pinch roller for easy tape threading. Easy sound-on-sound recording —
either right channel on left or left channel on right. Speaker switch for
on/off and monitor-level control. Public address facility. High-fidelity
lid-integrated satellite speakers. 3 speeds: 7'’ reel capacity: dual VU
meters: automatic shut-off switch: instant stop control, 2 microphones
and tape included in our price. Easy terms!

Old price $622 Ourprice $399

SONY 3 SPEED, 3 HEAD STEREO
TAPE RECORDERS

Another deal nobody else can match. New shipment. Brand
new in sealed cartons and backed by SONY 12 months
warranty, Features multiple inputs for microphone, magnetic
player, tuner and auxiliary. Functions independently as
recorder, amplifier or tape deck. 40-watt total dynamic
power output (20 watts per channel). Solid state circuitry.
Bass and treble controls. Echo effect recording,
sound-on-sound recording, 3 heads, 3 speeds. Easy-read VU
meters, noise suppressor, digital tape counter with reset
button, sliding-type volume control, recording button for
each channel. Easy threading, auto shut-off, self release
instant stop. Two microphones included in our price!

Save $223

Post your cheque and order today!

SONY TC-352D

3 HEAD, 3 SPEED,
Douglas STEREQ TAPE DECK

DISCOUNT SPECIAL!
!rm:.u!um Write for free illustrated brochure.

185-191 BOURKE ST., ELBOURNE °ﬂ|y sm

Phone 63 9321
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A RIGHT

TO KNOW

ince way back, Australian governments have told as little as
possible to those who elected them. This often leads to ironic
situations, )

An extraordinary example of this.occurred recently when the
Anglo-French Concorde airliner visitéed this country.

As there is reason to doubt the noise performance figures
claimed by-the manufacturers of this aircraft the DCA and the
Commonwealth Acoustic Laboratory ‘ran independént checks.

Both of these government departments adamantly refused to
release the results to the media; in fact we were informed that
they had received specific instructions not to discuss their findings
in any way.

Fortunately we had anticipated this action and commissioned
our acoustical experts to take noise measurements on our behalf.
As we had expected, the results — published in bur August issue —
proved that the Concorde was indeed noisier than we had
previously been told.

Another example occurred last August, when we described the
R.A.N. submarine simulator which.was to be installed in Sydney.
No information at all, nor confirmation that the thing even
existed, could be obtained from any local official source.

Yet all the information that we needed was freely available in
England. It had been published as sales promotional material and
was being.given to anyone who asked for it — and we mean
anyone. ' . .

An alternative government may well be elected later this year. |f
they are, let us hope that the present arrogant policy of
all-encompassing official secrecy will finally be scrapped.

There are many things about which the general public have a
right to know — and it is the responsibility of the media to ensure
that they may.: ‘




MIRANDA HI-Fl B

PRESENTS TOP EQUIPMENT AT THE BEST PRICE

THE JORGEN SYSTEM . . . $379-00

PLUS
ADD A CASSETTE DECK TO MAKE THE ABOVE THE
COMPLETE HOME MUSIC SYSTEM

TC-127

SONY Cassette Stereo Tape Deck:

A new era of magnificent high fidelity tape cassette sound!
CASSETTE NORMALLY . .. $189.00

THE TWO UNITS COMBINED
PLUS 10 FREE CASSETTES

COMPLETE PRICE ONLY . .. $489'OO

FOR HONEST ADVICE AND PERSONAL ATTENTION
MIRANDA HI-FI — SHOP 67, TOP LEVEL, MIRANDA FAIR.

PH: 525 6745
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Here are some way-up-front amplifiers...
from PIONEER, naturally.
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_tra-sensitive click-stop type tone controls.

SA-500A. Continuous power output 10W
per channel (both channels driven at 8§2)
IHF power bandwidth 20-40,000Hz. Click-
stop bass and treble controls; mode switch,
loudness switch. Simultaneously drives
two turntables or two decks (open reel,
cassette, 8-track cartridge), two pairs of
speaker systems.

SA-600. Continuous power output 19W. IHF
power bandwidth10-50,000Hz.All features
of the SA-500A, plus: pre/main amp sepa-
rator switch for separate use of preamp and
main amp in multi-amp systems. Drives
mike in addition to other auxiliaries, AUX
input terminals for easy tape-to-tape dupli-
cating. Separate high and low noise filters.

SA-800. All the features of SA-600 with
continuous power output 34W; {HF power
bandwidth 5-50,000Hz. Extras include dual
tape output terminals, dual phono input
terminals; audio muting switch. New cir-
cuitry in the direct coupled power amp for
vastly improved performance: Protector
circuit prevents speaker damage.

SA-1000. Continuous power output 57W.
IHF power bandwidth5-50,000Hz. The SA-
1000 has every feature of SA-800; addi-
tionally handles two mikes. Two pairs of
tape deck jacks make two-way tape-to-tape
duplication possible. Active high and low
filters suppress all rumble, noise, hiss. Ex-

':“g&:&

O\ PiIONEER’

For information please return coupon to
the Head Office, South Melbourne.

Name

OCEANIA DISTRIBUTORS

B AUSTRALIA: ASTRONICS AUSTRALASIA PTY. LTD. HEAD OFFICE: 161-173 Sturt St
South Melbourne, Vic., 3205 Tel: 69-0300/ SYDNEY: 116 Clarence St., Sydney Tel 29-4451/
ADELAIDE: 81-97 Flinders St., Adelaide Tel: 23-4022 / BRISBANE: 596 Tarragindi Rd., Salisbury
North Tel: 472488/PERTH: 672 Murray St., Perth Tel: 21-4696 /HOBART: 199 Collins St
Hobart Tel: 23-2711 @ NEW ZEALAND: TEE VEE RADIO LTD. Teerad House, 13 Maidstone St.,
Grey Lynn, Auckland, 2, New Zealand Tel: 763-064 B NEW GUINEA: HAGEMEYER (AUST-
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P.0O. Box 63, Rabaul Tel: 2633/PORT MORESBY: P.O. Box 1428, Borcko, Port Moresby Tel: 56144
B FIJI: BRIJLAL & €O. 70 Cumming St., G.P.O. Box 362, Suva Tel: 22258

Address )

ET-AU-12AC




A NEW
DIMENSION
IN SOUND

YAMAHA

/4

SOUND i

S\

ZAP RECORDS
PTY LTD

-’. »\
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CA700
60/60W

CA500
22/22W RMS

MC40

PRE XMAS SPECIAL! MC40 PLUS 2 YAMAHA NS410 SPEAKERS — ONLY $399.00

s iiiibt(?
"“.('(“

CR500
22/22W RMS

CR700
40/40W RMS

YP500

MS Sound Pty Ltd and kaZAP records have combined to bring to the St. George area, a revolution in sound. The
ultra-modern sound lounge caters for complete systems priced from $139.00 to the sky high limit of Quadraphonics.
Such famous names as Pioneer, Kenwood, Automatic Radio, Nivico and Teac are there for your listening pleasure as
well as an exhaustive range of 8-track cartridges, components, instruments, cassettes and records.

MS Sound are the exclusive N.S.W. Retailer for YAMAHA, modern modular audio systems designed to satisfy the
human ear. YAMAHA — components — amplifiers — receivers — turntables — loudspeakers — accessories.
FOR FURTHER INFORMATION please phone or write to:

M.S. SOUND

PTY. LTD.

331 PRINCES HIGHWAY, |
ST. PETERS. N.S.W.
51.7221 — 51.7071

KA ZAP RECORDS

PTY.LTD.

619—621a PRINCES
HIGHWAY,
BLAKEHURST — N.S.W.

546-7462
N
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As announced in our editorial last month, the French edition of Electronics
Today International is now on sale throughout France, Belgium and
Switzerland

The launch of this latest edition makes Electronics Today International the

fastest-growing and biggest electronics magazine in the world outside the USA.

It is now the world’s third biggest on a circulation basis.
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SUPERCONDUCTORS LOSING
THEIR CoOL

Practical application of superconduc-
tivity to power transmission lines,
electric motors and generators, electric
railways etc has been held back by the
very high cost of the refrigeration
required.

But now, scientists at RCA’s Princeton
Laboratories have produced superconr-
ductivity in niobium gallium conduc-
tors at 20.3 Kelvin. Not only does the
two-element material become super-
conducting at a relatively ‘high’
temperature, thus resulting a reduction
in cooling costs of at least 75% — but
it also can be superconducting in far
more intense magnetic fields than
existing superconductors.

HEAT PIPES

Heat pipes represent a revolutionary
approach to cooling techniques for
electronic components and equipment.
They are particularly suitable for
cooling devices in inaccessible places,
or where the use of a heatsink is
impracticable, since they can transfer
heat some 400 times more efficiently
than a solid copper bar of equivalent
dimensions.

In operation, the heat pipe (which
basically comprises an evacuated
drawn copper tube that contains a
special wick material and a small
amount of working fluid) is mounted
between the device to be cooled and
an external heat dissipator. Typically,
it will transfer heat from a 100 W
source over a distance of 3 feet with a
temperature drop of only 2.59C per
foot.

Units shown are manufactured in the
UK by Jermyn Manufacturing Ltd.

Turn to page 148
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1F ;‘ discriminating listehbr who énts;'genuine Monitor
1 it } 1. A selection of B & W Monitor speakers in the

| ? Q iss&,’r?s room at the Convoy Technocentre of Sound, Sydn
' ! 3

.y .
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1 |

{(LEFT AND ABOVE RIGHT) In white with. black remarkably small speaker of less than two cub

w 7 ctrostatic feet with a performance approaching the larger
1 tal vers al i DM70 electrostatic. Availabie in teak
). t f 11 Electrostati its walnut and white. (CENTRE BOTTOM) The
). t i( ass pist wit B & W DM 1 Monitor loudspeaker only a little o
[ e below 40 herts. Also able in Mayfa %2 a cubic foot. The most remarkable performance

ersion below, teak or walnut. (CENTRE ABOVE)
The entirely new B & W DM2 3-way monitor
speakers with folded tapered pipe loading and third
rder Butterworth crossover. White, teak and

inut. S rta vn, Th

of all the smaller speakers. It has a big base sound
with properly balanced high and mid range. (TAPE
DECK) The TEAC AS30/40 Symulsync 4-track
genuine quadraphonic tape deck.

MAYFAIR

SOLE AUSTRALIAN AGENTS AVAILABLE FROM

Convoy Imports  ConvoyTechnocentre

A Dwiraon of Convoy internatonat My L ta
A Dwision of il Cnvoy Internationat Pty Ltd

1 MACLEAN ST., WOOLLOOMOOLOO SYDNEY Cor. Plunkett & Maclean Sts., Woolloomooloo, Sydney.
’ “ Open Thursday nights & Saturday. — Ph: 367.2444

Areana Distributors P/L., 196 Adelaide Terrace, Adelaide.
Pacific Stereo, Style Arcade, Manuka, Canberra.
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| Available shortly from
| your local newsagent

|
3 $1:50

* recommended retail price only

or in case of difficulty
| direct from the publisher

Modern Magazines (holdings) Ltd.
21-23 Bathurst St., Sydney 2000.

Price $2.00 including postage and packing.
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AUTEL SYSTEMS PTY LTD

SYDNEY'S LITTLE GIANT HIFI CENTRE

o l— "
ADVENT, J.B.L.,, TEAC, MARANTZ, PHASE-LINEAR, ESS, AR, NIVICO, KEF,

WHARFEDALE, ELAC, DUAL, PIONEER, KENWOOD, SANSUI, CROWN, McINTOSH,
AKAI, SONY, PHILIPS.

20 PITTWATER ROAD, GLADESVILLE, N.SW. 2111 — TELEPHONE 89 0663
SYDNEY'S AUTHORISED TEAC SERVICE CENTRE

ELECTRONICS TODAY INTERNATIONAL —DECEMBER 1972




AUTEL SYSTEMS PTY LTD

SYDNEY'S GIANTS OF STEREO HI-FI SALES

THIS MONTH'S SPECIAL SYSTEMS ARE:-
TR

$299u =>4 B AAA&!
LA
imported base lid and

Cartridge
Dual 1214 Turntabie Nivico
VN300 Amplifier
J.V.C. Nivico VN 300
Amplifier 15 R.M.S. per
. channel, filter switch, high and
g low, plus all facilites.
= LR YIS | Autel Speakers Nivico 8"
roll surround base driver with

the hemispherical dome
tweeter

Peerless 20-2 Speakers. Perfect
$359 AS ABOVE BUT WITH e
Sm—

$599l o S .

WE ARE NOW N.SW. DISTRIBUTORS FOR:—
E°S

JORGEN
— SPEAKER

Service Agents for: SYSTEM
J.V.C. Nivico — Teac — Jorgen — Phase Linear.

Dual 1214 Hi-Fi  Series
Turntable complete with
imported base lid and
Cartridge

Choice of Sansui AU101 —
Pioneer SAS500A Kenwood
KA2002 Amplifiers

Autel Speakers Nivico 8"
rotl surround base driver with
the hemispherical dome
tweeter

Teac AG300 Tuner Amplifier
(36 R.M.S. at 852 per channel)

Dual 1214 Turntable

larger Advent Speakers

The perfect blend of natural
sound without colouration.

PHASE LINEAR

AUTEL SYSTEMS PTYLID — < uons vone

20 Pittwater Rd., Gladesville. PH: 89-0663.

OPEN THURSDAY NIGHT
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Mini-Sonalert is the latest
addition to the Mallory range of
electronic audible signalling
devices.

It is compact, lightweight
and highly versatile, consumes
less current than a normal
indicator light and can be used to
complement visual signals. The
Mini-Sonalert employs the same
solid state circuitry as the larger
SC628 and SC628P models, also
illustrated, to ensure maximum
efficiency, lowest current require-
ments and highest reliability.

Instant, positive and
penetrating audible warnings are

P rres

&

N

=—————————
=——r

emitted, making this miniature
device ideally suited for use in
fault alarms for computers, fire
signals, instruments, medical
electronics, aopliances,
communicaticns, telephone
signals and protection equipment.

Five Mini-Sonalert models
are available in operating
voltages ranging from 1 to 30 VDC
whilst corresponding current
requirements range from 4 to
16 mA. i

Sound output is from 60 to
70 db @ 25°C at a frequency of
3,500 Hz -~ 500 Hz (depending on
model and applied voltage).

" INTRODUCING
MINI-SONALERT

All models are available ex stock.
Literature is available on

request to the Professional

Components Division.

PLESSEY
Ducon

Plessey Ducon Pty. Limited
Box 2, P.O., Villawood, N.S.W. 2163
Telephone 72 0133. Telex 20384
Melb.: Zephyr Products Pty. Ltd. 56 7231
Adel.: General Equipments Pty. Ltd. 63 4844
Bris.: Douglas Electronics Pty. Ltd. 97 8222
Perth: H. J. McQuillan Pty. Ltd. 21 4821
Everett Agency Pty. Ltd. 8 4137
Henderson (N.Z.): 64 189

ADS7
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ACOUSTIC RESEARCH
DEMONSTRATION RECORD

The Sound of Musical Instruments

AR’s philosophy has been to design equipment capable of
reproducing music with the greatest possible accuracy, so
that the work of the composer, performers, and recording
engineers is presented to the listener with the highest de-
gree of precision possible. AR rejects the idea that high
fidelity equipment should sound ‘“good’”; we believe it
should have no sound of its own. Ilts purpose is to
reproduce as closely as possible the sound of the original
performance.

In its own laboratories, AR uses the most advanced scien-
tific measuring techniques to evaluate the performance of
a loud-speaker system. Obviously these are not available

Stravinsky: "Marche Royale'

The transparency of the recording permits the listener to observe the
characteristic timbre of each instrument. The trumpet, bassoon, and
percussion are particularly prominent.

Sarasate: Zapateado

The sound of the violin has been recorded with a minimum of room
reverberation. Under such conditions any coloration in the playback
equipment will be much more noticeable.

Mozart: Quartet in D for Flute and Strings

To the audiophile, the flute often seems like a musical audio oscillator.
While it does produce a very pure tone, it nevertheless has many over-
tones which a good music system should capture without alteration.

Albeniz: “Corpus Christi en Sevilla"

The piano should almost appear to be in the room with the listener. The
simulation of the bells, in particular, stresses the percussive possibilities
of the piano (and wlll also test the trackability of a cartridge).

Stravinsky: Three Pieces for Clarinet (11)

A clarinet can sound like a saxophone. It can also have a peculiar nasal
quality. Practiced hi-fi enthusiasts will surely want to point out how their
equipment makes it possible to hear the artist breathing.

Britten (b.1913): Simple Symphony for Strings

Britten’s lively work is performed here by twenty-two stringed instru-
ments. The English Chamber Orchestra is considered by many critics
to be the finest string orchestra performing today.

SPECIAL
OFFER
$9.95

Available from AR dealers everywhere

to the music lover in his home or in a hi-fi studio. In determ-
ining the accuracy of a loudspeaker system, the listener
must depend on his ears and his memory. Under these con-
ditions, a great deal depends on the quality of the recorded
material used for the demonstration.

AR has developed this record as a useful listening aid in
determining the accuracy of a loudspeaker. The highest
level of recording skill has been used to capture the sound
of familiar musical instruments. Most listeners have heard
live a piano or a trumpet or a violin. If the sound of these
instruments as heard through a loudspeaker resembles the
memory of the live sound, then, chances are, it is an accur-
ate loudspeaker.

Bach: Toccata in D Minor

This particular recording has been a long-time favourite at high fidelity
shows whenever anyone wanted to reproduce very low organ tones. You
can now try to break your woofer or you neighbour’s eardrums.

Kodaly (1882-1967): Sonata for Cello

A cello is a particularly apt instrument for disclosing resonances in the
middle to lower frequency range of a speaker system. Often loud-
speakers have pronounced peaks ‘in this range creating a boomy or
“barrel-chested” sound with either male speaking voices or double-
bass.

Goykovich: Ten to Two Blues

Anyone in a jazz club is likely to be sitting on top of the musicians and
will hear the mechanical buzz of the strings of the double-bass, the
shimmer of the cymbals, and the almost piercing impact of the trumpet.
All of these should be audible and accurately reproduced Iin this
selection.

De Vaqueiras: Kelenda maya

Who should deny that the human voice is the most expressive of all
musical instruments? Surely not when listening to this plaintive trouba-
dour ballad from the middle ages, sung without accompaniment.
Manitas de Plata, guitar

The steely brilliance of the flamenco guitar as played by one of its most
eminent practitioners, is an excellent test of a music system's ability to
reproduce transients. The cascading and rapid-fire procession of notes
must not blur. Each tone should be sharp and distinct.

Please send me my collector’'s copy of Acoustic Research
demonstration record, ‘The sound of Musical Instruments’.

| enclose cheque/postal note for $5.95 including postage.
Name:
Address:

Postcode:
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HI-Fi

" an initiate’s guide

Specifically for the newcomer to hi-fi, this feature article by Collyn Rivers tells how to spend your money

to the best advantage.

nothing about hi-fi, buying

equipment can be a traumatic
experience — for he is faced with
spending anything between .$300 and
$3000 without knowledge or prior
experience of that which he seeks.

He will be overwhelmed with
conflicting advice from his friends, and
a barrage of pseudo-technicalities from
that (fortunately) small segment of the
hi-fi retail trade who appear totally to
have lost sight of what they are selling.

Fortunately the more determined
purchasers eventually find their way to
responsible hi-fi retailers — or one of
the growing number of manufacturers’
hi-fi demonstration centres — and
receive expert advice and guidance on
their proposed expenditure.

Even so a surprisingly large number
seek advice from magazines such as
ours — often as many as thirty or forty
a week. But all we can do is to offer
general advice. Only in very
exceptional cases can we suggest
specific makes of equipment.

The purpose of this article is to
provide guidelines for such people. It
is specifically intended for those who
know little or nothing about hi-fi
except that they want to listen to
well-reproduced sound.

WHAT IS HI-FI?

In essence, hi-fi is a term used to
describe equipment capable of
reproducing pre-recorded sounds with
as much faithfulness to the original
sounds as the current level of
technology generally permits.

The only generally recognised hi-fi
standard is the German DIN 45,500.
Used throughout Europe — but rarely
outside it — DIN 45,500 defines the

FOR the person knowing little or

minimum level of performance
considered acceptable for hi-fi
equipment.

This standard covers a wide range of
parameters, including power output
and distortion, and is administered on
a go, no-go basis. Equipment either
meets it or not. If it does, then it is
described as meeting the requirements
of DIN 45,500 and this fact will be
prominently featured in the

manufacturers’ sales literature.

A substantial segment of the audio
industry considers the minimum level
of performance laid down by DIN
45,500 to be too low, but for many
purchasers seeking to spend as little as
possible, this standard provides at least
some protection.

DIN 45,500 is not officially
recognised in Australia — nor are there
any alternatives — nevertheless if one
is considering purchasing low-priced
hi-fi gear of European origin it is
worth while checking whether or not
it meets this standard.

HOW MANY CHANNELS

The earliest audio equipment was
monophonic. A single microphone
picked up the original sound, which
was then recorded and subsequently
replayed via a single loudspeaker. Even
when Headphones were used, identical
sound was reproduced by each
earpiece.

No matter how good the equipment,
monophonic sound always seems
‘dead’ by comparison with an original
performance. This is because at an
original performance there are
loudness and time interval differences
between the sounds arriving at each
ear, and the brain, by analysing these
differences, provides spatial
information about the hall, the
orchestra and the audience. It is this
mechanism that enables us to pinpoint
positions of various members of the
orchestra — even with one's eyes
closed.

This spatial information is totally
lacking with monophonic
reproduction.

Two-channel reproduction (stereo)
uses two microphones and two
independent reccrding and
reproduction systems in an attempt to
preserve the loudness and time interval
differences that the listener would
experience were he to be at the
original performance. In this way an
impression of the width of the original
sound stage, and of the positioning of
the various members of the orchestra
will to some extent be recreated in the
home.
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Another, and to many people an
unexpected advantage of stereo sound,
is that it partially recreates the
‘ambience’ (acoustical atmosphere) of
the concert hall.

The latest arrival on the hi-fi scene is
four-channel — or quadraphonic —
equipment. Here, four separate
recording and reproducing systems are
used, and the resultant sound is heard
through loudspeakers which are placed
in each of the four corners of the
listening area. '

The result is similar to stereo, only
more so.

Four-channel gear will be described
in greater detail later in this article.

COMPLETE SYSTEMS

A stereo system is in effect two
virtually independent monophonic
systems, but with most components
assembled within common housings.

The first stage is either a stereo
record player or stereo tape deck.
Whichever is used, the output from the
device consists of two independent
sound signal channels — corresponding
to the sounds that each ear would have
separately heard at the original
performance.

As the energy levels of the two signal
channels are too weak to drive
loudspeakers directly, an amplifier is
used to increase their power level.

Two loudspeakers are wused —
generally placed along one wall of the
listening room — each is driven by the
appropriate amplifier channel.

RECOROS OR TAPE

For many vyears the traditional
method of recording and reproducing
programme material has been the
gramophone record, and until quite
recently would have been the almost
automatic choice of most hi-fi
enthusiasts.

It is of course true that the tape
recorder has been with us for a long
time, but, in non-cassette form it is an
unwieldy format for those whose main
interest is to listen to material rather
than to record it.

The cassette tape recorder has
changed all that, and in its latest form
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it is a serious rival to the traditional
record player — with the added
capability of being able to record
programme material. |

The tape cassette works on the same

principle as the original reel-to-reel
tape recorder — i.e. the tape is wound
from one bobbin to another — but
now it is fully enclosed within a small
rectangular package that plugs into the
cassette recorder in a quick and simple
way. .
Cassettes are classified by numbers
related to their running time in
minutes. Thus a C60 cassette runs for
60 minutes {30 minutes each side), a
C90 for 90 minutes (45 minutes,each
side) etc.

At present the maximum tape length
generally available is C180 — providing
a total of three hours playing time.

The quality of reproduction
obtainable from a cassette recorder is
closely related to its price. At present
for any given level of reproduction it is
a more expensive sound reproducer
than the disc record player. The gap
closes as price increases and the very
best cassette recorders offer
performance very close (but not yet
quite equal) to the best record playing
systems. When comparing prices of
record players and cassette decks one
must bear in rmind that a cassette deck
can (generally) aiso be used to make
recordings as well as reproduce them.

A problem common to all cassette
players is random noise. This is
generated by the tape at all times and
can be annoying during quiet passages
in the programme material.

One method devised to overcome
this, is the Dolby Noise Reduction
System. The Dolby system involves a
special recording technique in which
quiet passages are'automatically raised
in volume. Special Dolby -circuitry
incorporated within the cassette
recorder then restores these passages

to their original level — the overall
effect heing a substantial reduction in
tape hoise.

Conventional tape cassettes use an
iron oxide based tape and these are
useable in all types of cassette
recorders.

Chromium dioxide based tapes are
also available. Generally, these
chromium dioxide tapes (often
abbreviated to Cr02) are capable of
better performance than the iron
oxide variety but should only be used
in cassette recorders specifically
designed for their use. (There are also
some highly specialised iron oxide
based tapes claimed to have equal
performance).

Some cassette recorders are built as
self-contained units and do not require
a separate amplifier. However these
inbuilt amplifiers have a very low
power, output, and are rarely capable
of driving loudspeakers at the sound
levels desirable for true hi-fi
reproduction.

A few cassette tape decks without
recording facilities are currently
available. They are suitable for playing
pre-recorded cassettes only. But
the majority of cassette units can be
used for recording material directly
from radios, record players, micro-
phones, etc.

A headphone jack socket is usually
provided to enable the user to monitor
the material being recorded.

For top quality hi-fi reproduction
one must use a machine with inbuilt
Dolby (or similar) noise reduction
system, and designed to be used with a
high performance iron oxide or
chromium dioxide tape. At the time of
writing, machines of this sort cost
from around $200 upwards.

Quite satisfactory hi-fi performance
may also be obtained from machines
without the Dolby system, but do not
expect a great deal from machines
costing much less than $150. Table |
shows typical performance figures for
three cassette players.

RECORD PLAYERS

Despite the challenge now being
offered by the cassette player, the long
playing record and record player are
far from dead, and at present a top
quality record playing system is still
marginally superior to a top quality
cassette tape system.

Record players can be divided into
two main groupings: manual or
automatic. Manual units can
accommodate only one record at a
time, and will probably — but not

automatic mechanism to stop the
turntable and raise the needie at the
end of the record, .

Automatic players on the other
hand, accommodate a stack of records,
and these are changed automatically in
sequence.

At one time, automatic record
players were unpopular with hi-fi
enthusiasts, as the lowering mechanism

- was liable to cause record damage.

This is no longer a problem with any
good quality unit, though some of the
cheaper mass-produced record players
are still suspect in this regard.

The turntable may be driven from
the motor either by a rubber wheel
pressing against the turntable rim, or
by a belt. Both mechanisms have their
good and bad points — the important
thing is to choose a well engineered
device — regardless of the design
approach taken by its maker."

Some record players use very heavy
turntables — to reduce short term
speed fluctuations, others use light
turntables and inherently smooth
running motors to obtain the same
result,

As with the drive mechanisms, both
approaches have good and bad points.
A heavy turntable will reduce
fluctuations, but the increased load on
the bearings tends to introduce a low
pitched ‘rumble’ which may be
reproduced through the loudspeakers.
The lighter table will be less likely to

‘rumble’ but may have minor speed
fluctuations unless the drive motor is
speed controlled. But of the two best
record players that we have ever used
— one had a very heavy turntable —
the other had a very light one!

The minimum price for a reasonably
good quality record player is around
$100. Really good ones cost $150
upwards and truly excellent ones
around $250.

A record player is a fairly
straightforward piece of engineering
and whilst some are obviously better
value for money than others, one
would be very unfortunate to choose a
bad example if one keeps ‘above our
suggested minimum price.

PHONO-CARTRIDGES

Generally a phono-cartridge will be
supplied with. the record player —

necessarily — be fitted with an however with top quality record
- players one may be offered a choice of
Cassette Tape Recorders Table 1 cartridges.
Parameter $130 $175 $300 Comments There are two main types of
Frequency cartridges. These are classified by their
‘| Response 50Hz-9kHz  30Hz-11kHz ‘30Hz-14kHz Wider the better operating principle. Cheapest are the
édeB)—d " . . ceramic types in which the moving
ow an Less than o Lessthan Less than stylus applies varying pressure to a
Flutter 0.5% 0.2% 0.1% 9 LR, ceramic material. When squeezed, this
Distortion Lesg“}ohan Les;ozhan Les;ojohan ;:&;?wer the material_ gerl'uerates;1 a vollfage roughly
. ) proportional to the applied pressure.
?al%r;al/Nmse + 40dB + 45dB + 50dB Higher the better A top quality cera?nic f:,artridge
g produces quite acceptable sound — in
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fact they are used by the million in
low and ‘medium quality record
players. But at the present time this
type of cartridge cannot compete with
the higher quality magnetic cartridges.
Nor does it pretend to.

Magnetic cartridges operate by
causing the- moving stylus to generate
small electrical signals in coils placed
near a small magnet attached to the
moving stylus. Other magnetic
cartridges utilize a magnet located
close to the stylus and this causes
magnetic energy to be coupled to the
stylus and thence to the coils.

The weight imposed by the cartridge
stylus upon ‘the ‘record is called the
tracking weight. For good quality

. stylii this will be between half a gram
and three or four grams. Within reason
the lower the tracking weight the
better,” but if the weight is less than
two or three grams, further decreases
in tracking weight have little
advantage. In fact a record .is more
likely to be damaged by the stylus
jumping around due to underloading
than by excess loading.

Cartridges vary considerably in price,
but as with riearly all hi-fi gear, quality
is closely related to price.

Ceramic carttidges range from $3 or
so, up to $20; magnetic - cartridges
from a low of $8 to really superb units
costing around $100. As a rough guide
a cartridge should cost around a third
of the price of the record player with

- which it is used.

Table Il shows typical specifications

for three different turntables.

L
RADID TUNERS
Until the government's recent
announcement of FM radio, this

section would have been very short
and simple. It no longer is.

The exustlng system of radio
broadcasting in Australia uses a
technique known as AM (amplitude
modulation), which, whilst subject to
interference from man-made and
natural sources, is otherwise capable of
adequate performance. The generally
poor quality of sound from domestic
radio receivers is due more to design
.compromises than the basic limitations
of the AM system.

Any existing AM radio can be
modified to enable it to be connected
to an amplifier. The sound quality will
not be hi-fi but will be better than
most people suspect.

Very high quallty AM radio tuners
are available on the Australian market

— and'where there is adequate, signal -
provide

stréngth —" " these ' tuners
outstanding sound quality. But before
buying one of these units, check with
‘your locat dealer that : reception
conditions are adequate.

The forthcoming FM broadcasting

system is inherently less prone to

TURNTABLES

Parameter $120 $175 $250 Comments

Wow and Less than Less than Less than Lower the better

Flutter (rms) 0.2% 0.1% 0.05% but not significant
below 0.05%

ngna/Noise 4+ 4048 +50dB + 58dB Higher the better -

“Table 1

Shape of things to come? Metrosound's latest Model ST60 amplifier.

interference, and because there is more
room in the available FM broadcasting
bands, it can be used to transmit a
wider audio frequency range than is
currently permissible- with AM.
Because of this, improved sound
quality is potentially available from
FM systems,

FM systems are widely used overseas,
but probably due to the Australian
government’s wish to promote the
local electronics industry,  our FM
system will operate at a much higher
frequency than anyone else’s and
hence our FM tuners must be specially
built.

Thousands of hi-fi enthusiasts
already own 'conventional FM tuners
and — whilst these tuners cannot be
directly used for the new system — we
will in due course be publishing an
article describing the construction of a
cheap and fairly simple adaptor
enabling them to operate on the higher
frequency signals.

Initially, the Australian FM system
will be capable only of transmitting a
monophonic (single channel) signal,
But the system is inherently capable of-
stereo operation‘and no doubt in time
we will also have this facility. (FM
stereo is regularly transmitted in
several overseas countries). '

All hi-fi amplifiers have provision for
connecting a radio tuner. A switch

mounted on the amplifier front panel

then enables ome to- select record
player-and/or tape deck — or radio
tuner, as required.

High quality AM tuners 'are.
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commercially available for around

$100. .
AMPLIFIERS , .

An amplifier is used to increase the
power level of the relatively weak
signal from the record player or
cassette player — to a level adequate to
drive a pair of loudspeakers. It will
also have controls enabling one,
selectively, to increasé or decrease
treble and bass frequency response.

In recent years a second class of
amplifier has become increasingly
popular, This is the tuner-amplifier,
and, as its name implies, is a
combination of power amplifier and
radio tuner. Radio tuners will be
discussed in greater detail later in this
article. .

The selling price of an amplifier is
determined by its power output, its
ability to amplify signals without
introducing distortion, the level of
noise that it develops internally, its
suitability for use with other
equipment such as microphones, tape
recorders, extra turntables etc, and of
course its quality of manufacture and
after-sales service.

Table 11! shows typical specifications
for three amplifiers in different price
brackets. Note that for distortion,
below 1% is good, below 0.5% is
excellent, Anything below 0.1% is
gilding the lily.

Amplifier noise may be checked in
the dealer’'s showroom by turning the
volume control fully up with the
record player switched off, or
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preferably, disconnected. With a good
amplifier only a very faint hiss should
be heard with one’s ear close to the
speakers,

HOW MUCH POWER

Perhaps the biggest problem facing
the inexperienced hi-fi buyer is
determining how powerful an
amplifier he needs. Power output is
measured in watts — often abbreviated
to ‘W. It seems simple enough but
isn‘t, for the hi-fi industry has an
incredible practice of determining, and
quoting, this output in at least six
widely different ways. As a result, one
and the same amplifier may be
described as having an output from
10W to 60W depending entirely upon
which measurement system has been
used.

Output may be quoted in watts
(rms), watts (continuous power), watts
(peak), watts (peak-to-peak), watts
(music power), watts (IHF), etc.

Only two ratings are meaningful for
comparing one amplifier with another.
These are watts (rms), and watts
{continuous power). The former
expression is technically dubious but
has gained understanding and
acceptance by common usage. Both
terms are effectively interchangeable.
Thus 10W rms is much the same as
10W continuous power. (From here on
in this article, when we use the word
watt, the rms {or continuous power)
rating method is applied.

As we stated above, the price of an
amplifier is closely related to its power
output, and will usually be somewhere
between $5 and $8 per watt. If the
price is much less than this, it is a safe
bet that the power output is not being
quoted in watts (rms). If the price is
substantially higher than $10 a watt, it
is either a unit of superlative quality —
or it is overpriced.

Just how many watts you require
from the amplifier depends on a
number of factors, these include room
size, loudspeaker efficiency, and just
how loud you like your music.

Rather than introduce a mass of
complicated mathematics we have
prepared a simple graph — Fig. 1
which shows average power
requirements for rooms of various
sizes and for two different types of
speaker. (The differing power
requirements of speakers are explained
later in this article).

As our graph shows, most listening
requirements will be satisfied by
amplifiers rated between 20W and
100W — and thus costing between
$100 and $1000. If in doubt err on the
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AMPLIFIERS TABLE Il
Parameter $120 $200
Power

Output 18w 30w
Total

Harmonic Less than Less than
Distortion 0.75% 0.5%
(at 1kHz)

Frequency

Response 13dB t1dB
(20Hz-20kHz)

Hum & Noise

(with respect + 50dB + 60dB

to rated power)

$350 Comments
Price should be
60w between $5 and
$10/Watt.
Less than Insignificant below
0.25% 0.1
Generally adequate
ALl with moderneq
amplifiers
Higher the number
o YLl the better.

side of too much power, because bass
response will be lacking if there is too
little. It is important also to realize
that, due to the ear's logarithmic
response to sound levels, doubling
amplifier power will not result in twice
the apparent loudness. In fact it wili
only just be noticeable. To double
apparent loudness one must increase
power by no less than ten times.
Hence minor differences in amplifier
power are quite insignificant as far as
loudness is concerned — over the
mid-range part of the audio frequency
spectrum at least.

Amplifiers have now been developed
to the point where they are closer to
the ultimate attainable performance
than any other item in the hi-fi chain.
As a result — and providing power

output is adequate — there is little
audible difference between amplifiers
of broadly similar specifications. These
are probably the easiest items of hi-fi
equipment to choose, for within the
price range quoted previously, we have
yet to see any bad onesl

LOUDSPEAKERS

Speakers are individualistic animals,
and there are clearly audible
differences between speakers of similar
specifications and prices.

Contrary to general belief, there is no
relationship between the number of
speaker drive units in any given
enclosure and the resultant sound
quality. One of the best units
currently available uses nine drive
units, one of the worst uses eight. It is

Approximate amplifier power requirements for various size rooms.
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significant, that with rare exceptions,
most really good speakers have only
two or three drivers. (The term
‘two-way’ is often used to describe
speaker enclosures using two drive
units; ‘three-way’ for those with three
— etc.)

A figure sometimes quoted by
speaker manufacturers and salesmen is
that for overall efficiency. This is
quoted as a ratio of the electrical
power input to the speaker (from the
amplifier) and the acoustical power
output from the speaker. The resuit is
quoted as a percentage. Thus a speaker
requiring 50W input for 1W output is
2% efficient.

These are enormous differences in
efficiencies, from as low as 0.1% to a
high as 50% — depending almost
entirely upon the physical size of the
speaker and the design approach used
by the manufacturer.

Two types of speakers are commonly
used. One, the infinite baffle type,
consists of an enclosure that is totally
sealed except for the speaker drive
units. Bookshelf speakers are usually
made like. this. They have very low
efficiency — from 0.2% to 1% or so.
Most of them have a very good bass
response if driven by an amplifier of
adequate size, at least 20W is required
— many need even more. 0

The second commonly used type of
speaker is the bass-reflex cabinet.
Generally larger than the infinite
baffle speaker, they can easily be
recognised (if the speaker grille is
removed) as they have a circular or
rectangular cut-out usually, but not
necessarily in the front panel —
venting to atmosphere. They are more
efficient than the infinite baffle type
of enclosure — 2% to 5% is typical.
Because of this they 'do not require
such a large amount of power to drive
them,

Do remember when choosing
speakers that the efficiency provides
no indication whatever of that
speaker’s quality, merely of the power
required to drive it.

Magazines such as Electronics Today
International publish tests of various
makes and types of loudspeakers.
Apart from publishing actual
measurements of the speakers’
performance, most journals also
attempt to describe the quality and
type of sound produced. An indication
of relative value for money is included
— at least in our magazine it is!

But no matter how much one reads
about speakers, one can only make a
final choice by listening to, them.

Visit a reputable hi-fi dealer and ask
him to demonstrate speakers in the
price range that you have in mind.
Don't try to compare more than three
speakers in one day and always listen
to the speakers at about the same
sound level because the louder of any

Latest amplifier from Marantz has 120 watts output per channel.

Omni-directional speakers rrom JBL.

two speakers will nearly always appear
to have the better response.

.Some hi-fi demonstration rooms have
very odd acoustic characteristits, and
speakers may not necessarily sound
the same in your home as they do in
the showroom. |f at all possible try to
arrange for a demonstration of your

final choice of speakers at home —

many dealers will oblige if 'you are a
genuine buyer,

As we stressed throughout this article
there is a positive correlation between
the price and the s§tandard of
performance of most hi-fi equipment,.

This is true also of speakers — but .

possibly to a lesser extent than the
remainder of the equipment, and it is
well worth while listening to a number
of different types and makes before
making a final decision.
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In general the more expensive
speakers — i.e. $150 upwards — have
greater power handling capability,
better bass response and less
colouration than cheaper units.
(Colouration sounds like speaking
through cupped hands).

But good speakers demand an
equally high standard of performance
from the associated amplifier, .record

. player and stylus, and if these items

are not up to standard, the high
quality speakers will merely highlight
deficiencies elsewhere. A later section
of this article explains how to balance
the equipment so that this does not
happen.

FOUR CHANNEL EQUIPMENT

There are several, currently
non-compatible, systems for
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“Takmg it all together — performance, features, styling —
the BSR 810 moves into rankmg place among the best automatics
we know of. And at its price, the others may well be in
for a real contest. ’ Hi-Fidelity Magazine, May 1972.
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12 UYNAMI»ALLY BALANCED
DIECAST TURNTABLE

—@ STYLUS WHISKING BRUSH

At $149 for the kit ,the brilliant
BSR/810 transcrlptlon turntable

Is hardly cheap.But yourears
will tell you it’s a bargain.

BSR, manufacturers of most of the world’s
turntables, have now turned the tables on
expensive units.

And here are the features that make the 810
such an attractive proposition: the unit
weighs 17 Ibs — the diecast turntable alone
is a solid, dynamically balanced 7} lbs. A
4-pole beautifully balanced synchronous
motor automatically compensates for any
fluctuation in voltage input, or for any
record load. A pitch control gives absolute
accuracy of speed, utilising a stroboscopic
centre plate.

The low mass pick-up arm gyroscopically
pivots in a concentric gimbal mount
producing virtually friction free movement
in both horizontal and vertical planes. It
also has a slide-in cartridge carrier,
decoupled one piece counterbalance for a
minimum tracking pressure of § gramme
with suitable cartridge. And the arm
length is over 8} inches to reduce tracking
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error to less than 0.5 per inch.

Viscous cueing is also standard on
automatic as well as manual operation, and
a unique anti-skate device is also featured
for elliptical and standard styli. Speeds
are 33} rpm and 45 rpm. (Which are all
you need today.)

Single to automatic play conversion is
achieved with the interchangeable umbrella
centre spindle.

Start-stop, record size control and auto
repeat and manual conversion are actuated
by push button controls set in a handsome
brushed aluminium panel.

Of course there is much more you'll want
to know about the BSR 810. Write to BSR
and we’ll send you a colour brochure.

BSR (A’asia) Pty. Ltd. Southern Section
Industrial Estate St. Marys New South Wales
Telephone 623.0375 and 623.0376

* Manufacturers recommended retail price

Wholesale Distributors

Goldring Engineering (A'asia) Pty. Ltd.
New South Wales: 26 Ricketty Street,
Mascot 2020 Telephone 669 6088
Victoria: 162 Pelham Street Carlton 3053
Telephone 347 5177

Queensland: 35 Balaclava Street,
Woollongabba 4102 Telephone 914 972
Western Australia: 32 Northwood Street,
Leederville 6007 Telephone 84 988
South Australia: 207 Flinders Street,
Adelaide S000 Telephone 23 3488

S8 McDONALD

BSR:117
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reproducing four-channel sound. Some
use four-track tape recordings (and a
special tape recorder), others use
specially produced ‘four-track’
records, whilst yet another class of
systems synthesize four-channel sound
from normal two-channel recordings.

Four-channel sound usually sounds
quite awful in a dealer's showroom —
but can be very effective in the home.
it seems to need ‘dead’ surroundings
to be truly effective.

At present the market is in a state of
confusion, four-channel equipment of
several different types is commercially
available but there is as yet no
internationally recognised standard
defining even basic formats. As a
result, programme material recorded
for any one system is not necessarily
playable on any of the others.

The cheapest way to obtain a rough
idea of what four-channel sounds like
is to use the system described in
Electronics Today, August 1971, This
requires just a few feet of wire and
two extra speakers and synthesizes
four-channel from standard stereo
material.

WHAT IT COSTS

In December 1971 we suggested that
one can relate the price one pays for
hifi gear against motor cars. This
comment is still valid.

We suggested that a basic Torana or
Mini is the motoring equivalent of
about $300 spent on hi-fi. Good value

CATACOUSTICS?

Catacoustics (ketikau'stiks). 1683. [mod.
f. CaTa- in sense £ + AcousTics, Cf. Cat-
opTRICS.] The science of reflected sounds.

Audiosound’s latest bookshelf speakers.
Despite our caption, the sound does come
through the grille!

for money if one accepts some
limitations of performance.

Four to five hurdred dollars buys the
hi-fi equivalent of a basic Holden or
Falcon — sufficient power for most

situations — some performance
limitations but reasonably good
quality.

Six fifty to a thousand dollars puts
you in the Volvo 144, Peugot 504,
Rover 2000 class — and this
expenditure probably provides the
optimum in terms of value for money.

There are still substantial
improvements to be found up to the
$1500 mark and you are now in the
Mercedes 250 range.

Above $1500 to $2000, increments
in performance are there, but less
obviously. This is the realm of the
Mercedes 600, and is for the
connoisseur or the very rich,

v 1 s oo
Y .#"
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Well-known and respected in Britain, Leak
equipment is now also manufactured in

Australia. Photograph shows Leak 250
loudspeaker.

HOW TO APPORTION THE
MONEY

It is essential to apportion the money
so that all items are of roughly equal
quality. This is where many people go
wrong and end up with a brilliant pair
of speakers and an inadequately
powered amplifier, or an excellent
turntable and a lousy cartridge.

There is one practically infallible way
of ensuring that everything is well
balanced. This is to decide how much
you can allocate, and then apportion
somewhere between 40% and 60% for
the two speakers, and split the
remainder more or less equally
between the amplifier and record
player.

Bear in mind that speaker efficiency
will affect the exact amount spent on
the amplifier. The higher the speaker

{Continued on page 120)

Hi-fi speakers do not have to be heavy as
these 15 watt Denton units from
Wharfedale prove,

Typical of the new generation cassette recorders is this unit from Pioneer. Machines such
as this have performance very close to top quality record playing systems. (A review of

this machine will be published in ETI very soon.)
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BUY STATE OF THE ART SOLID
STATE COMPONENTS -
Direct from the United States!

All listed prices are in Australian dollars,

International Postal Money Orders (please send PO receipt with order for immediate

shipment). Banque Chasiers check (preferably in US funds) and rated company cheques (with foreign exchange stamp approval affixed)
will be accepted. Due to recent Australian government restrictions we are not able to clear personal checks ... All goods are new
unused surplus and are fully guaranteed. Orders witl be shipped within two workdays of receipt of same. All customs forms will be
attached. Minimum order amount is $5.00, do not add postage — we pay postage. Surface mail for orders under $10.00 ahd Air Mail

for orders over this amount.

DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED

DIGITAL INTEGRATED CIRCUITS
(dual i line package)

Signetic TTL (5 volt operation)
8440 Dual 2/2 and or invert gate .. $0.40
8455 Dual 4 input buffer ........... 0.40
8480 Quad 2 input NAND gate ..... 0.40
8H16 Dual 4 input NAND (high

E =171 ) J RSN + X (4
8H70 Triple 3 input NAND (HS) .. 0.40
8HB0 Suad 2 input NAND (HS) ... 0.40
8H90 ex inverter (HS) ... 0.40
8H21 Dual JK flip flop (HS 60MC) .. 1.25
8290 Decade counter (HS 60 MC) .. 3.50
8292 Decade counter (low power) .. 1.40
8251 BCD to decimal decoder 1.75
7480 Gated full adder ... 0.80
7413 Dual 4 input NAND Schmidt

triggers .o e 1,78
74181 Anithmetic logic unit 5.00
260 Arithmetic logic unit 3.50
8261 Fast carry for above 1.40

Send for free brochure listing hundreds of
bargsins.

Signetic DTL (5 volt eperation) dual in line

P629 Flip fOP ..o
P659 Dual 4 input buffer
SP670 Triple 3 input NAND §ato
SP680 Suad 2 input NAND gate ... O.
SP690 ex inverter ..., 0.38

Signetic “Utilegic”

This family of logic offers medium speed
combined with a greater noise margin than
is available from either DTL or L logic.
Power requirements are the same as L/
DTL (single 5 voit supply).

“Utilogic” dual in line package

LU300 Dual 3 input e?ander . $0.35
LU301 guad 2 input diode expander 833

LU305 input NAND ... . 0.
LU306 Dual 3 input NAND . " 0.35
LU314 7 input NOR ... 0.35

LU317 Dual 4 input expandabia NOR 0.35
LU333 Dual 3 input expandable OR .. 0.35
LU334 z:ﬂl; input expandable

R 0.35

LU356 Dual 4 input expandable
driver ... . 0.35
LU370 Triple 3 input NOR .. . 0.35
LU377 Triple 3 input NAND . . 0.35
LU387 Quad 2 input NAND 0.35

LINEAR INTEGRATED CIRCUITS

Fairchild and Signetic devices (no choice).
Some of this line is not marked but it is
fully tested and sold on a money-back guar-
antee. State first choice on package (10.5.
8-pin dual in line, or 14-pin DIP—we will
not ship flat packs).
NES526 High speed comparator $
NES65 Phase lock loop .. .
NES566 Function generator
NES67 Tone decoder .
709 Popular operational amplifier
5558 Dual 741 op amp (compen-
sated) ... SRR

T PR
g &NNNS
owm owan

Dual 741 op amp ...

Babylon Electronics Inc.

LED DISPLAY

The MANI is a seven segment diffused planar
GaAsP light emittin? diode array. It is
mounted on a dual in line 14-pin substrate
and then encapsulated in clear epoxy fot
protection. It is capable of displaying all
digits and nine distinct letters.
FEATURES:

High brightness,
350ft.-L @ 20ma.
Single plane, wide angle
viewing, 150°.
Uncbstructed emitting sur-
face.

Standard 14-pin dual in line
package.

Long operating life, solid
state.

Operates with (C voltage re.
quirements.

ONLY $4.25

typically

“UTILOGIC*” SPECIAL
Ten (10) pieces of LU321 dual JK flip
flops and four pages of application in.
formation describins ripple counters (3 to
10) and divide by 12 up/down binary and
decade counters, shift registers and self.
correcting ring counters.

Complete package only $4.00

LINEAR SPECIAL

Ten (10) 741 fully compensated opera-
tional amplifiers with data sheet and
two (2) pages of application notes cover-
ing the basic circuits for op-amps.
EACH $0.65 PACKAGE $6.00
Please specihf‘y first and second choice of:
TO-5, 8-pin MINI DIP, 14.pin DIP.

LM309K—5 veit regulater

o\ This TO-3 device is a complete
Y regulator on a chip. The 309 is
- virtually blowout proof, it is
N designed to shut itself off with

%6 overload of current drain or
over temperature operation.
Input voitage (DC) can range from 10 to
30 volts and the output will be five volts
(tolerance is worst case TTL requirement)
at current of up to one ampere.

EACH $2.50
FIVE for $10.00

LSI—CALCULATOR ON A CHIP

This 40 pin DIP device contains a com-
glete 12 (twelve) digit calculator, Add,
ubtract, Multiply, and Divide. Outputs
are multiplexed 7 segment MOS levels.
Input is BCD MOS levels, External clock

is required. Complete data is provided
with chif (includes schematic for a com-
plete calc

ulator).
Complete with data, $14.95

Data
only

TY LTI A v a0 !

$1.00

COUNTER DISPLAY KIT—CD-2

This kit provides a highly sophisticated
display section module for clocks, counter
or other numerical display needs.

The RCA DR-2010 Numitron display tube
supplied with this kit is an incandescent
seven segment display tube. The .6” high
number can be read at a distance of thirty
feet. RCA specs. provide a minimum life
for this tube of 100,000 hours (about 11
years of normal use).

A 7490 decade counter IC is used to give
typical count rates of up to thirty MHz. A
7475 is used to store the BCD information
during the counting period to ensure a non-.
blinking display. Stored BCD data from the
7475 is decoded using a 7447 seven seg-
ment decoder driver. The 7447 accomplishes
blanking of leading edge zeroes, and has a
lamp test input which causes ail seven seg-
ments of the display tube to light.

Kit includes a two sided (with plated
through holes) fibreglass printed circuit
board, three IC's, DR.2010 (with decimal
point) display tube, and enough Molex socket
pins for the IC's.

Circuit board is .8” wide and 4}~ long. A
single 5 volt power source powers both the
iC’'s and the display tube.

CD-2 kit complete only $10.95 /(,
J

\

Assembled and tested .. $13.00
Board only ‘2'5,0,/»\

RCA DR2010 Numitron diri-
tal display tube. This In.
candescent five volt seven
se}ment device provides a
.6” high numeral which can
be seen at a distance of 30
feet. The tube has a stand-
ard nine pin base (solder-
able) and a left-hand deci-
mal point. Each $5.00

SPECIAL 5 for $20

UNIVERSAL COUNTER DISPLAY KIT CD-3

This kit is similar to the CD-2 except for the

following:

a. Does not include the 7475 quad latch
storage feature.

b. Board is the same width but is 1” shorter.

c. Five additional passive components are
provided, which permit the user to pro-
gram the count to any number from two
to ten. Two kits ma{ebe interconnected
to count to any number 2.99, three kits
2-999, etc.

d. Complete instructions are provided to
pre-set the modulus for your application.

CD-3 board onl
$2.2
IC's 7490, 7447
2.75
RCA DR2010
— tube 5.00
Complete kit includes all of the above plus

5 programming parts, instructions and Molex
pins for 1C's. Only $9.25

256 BIT BIPOLAR FIELD PROGRAMMABLE
READ ONLY MEMORY

This Signetic No. 8223 IC operates at 5
volts and contains 32 x 8 bit wide ROM
which can be field programmed.

. . Each $10.00

We can provide these devices programmed
to your specifications $5.00 for the first
one and $2.00 each additional one. Please
allow one week for programmed units.

Post Office Box J, Carmichael, California. 95 608 U.S.A.



= Answers to all the questions
- you've ever asked about
tape recorders-in one book!

Whether you've just built your own hi fi system, or
whether you're just thinking about vour first
cassette recorder, “Tape Questions—Tape
Answers” will be a mine of valuable information.
Written by noted German authority, Heinz Ritter
and published in conjunction with BASF, world
leader in tape, this book covers all aspects of
recording on magnetic tape. Here's just a few
examples taken from the 18 Chapter headings:—
“Selecting the right tape’’; “Which Sound Mixing
for what Purpose?” “Which microphone for what
purpose?’ “Editing and splicing of Magnetic
Tape.” “Tape recorder maintenance.” “Compact
Cassettes or Spool Tape Recorders?” ‘“How to
add sound to 8mm Fitm.”

All the technical data for experts, clear
explanations and illustrations for the
experts-to-be. Over 120 pages with 100
illustrations and diagrams.

Get more satisfaction by using your equipment
more effectively. Save money by selecting the
right gear. Maybe settle a few arguments!

At just $1.25 you can't afford to be without this
valuable reference book.

Buy “Tape Questions—Tape Answers’ at your
BASF dealer NOW!

recommended retail price. VAAMN

Buy Tape Questions-Tape Answers’ R
at your BASF dealer NOW! 7
OR send this coupon 7

To: Maurice Chapman and Company 7
Pty. Ltd., Box 882, G.P.O., Sydney ’ ’
2001.

Please send me my copy of “Tape P ’ 0‘0
Questions, Tape Answers.” En- A QO
closed is my Cheque/Postal 7 S
Order/Money Order for $1.45, P e < ?g,%
which covers postage and ’ ?,\“ 00
handling. 7 »

\
—— e e e\

/——————-———————————
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FREQUENCY MODULATION

How it works and why it is used.

someone a few hundred yards away.

This is because sound is attenuated
very rapidly in its passage through the
air. Not so with radio waves. They do
not require air, or any other physical
transmission medium. They can be
used to transmit signals over, literally,
astronomical distances.

To use radio waves as a transmission
medium, we must somehow impress
the information we wish to transmit
onto the radio wave. The process of
impressing information onto the radio
wave is called modulation, and the
radio wave so modulated is called the
carrier.

The carrier wave (assuming it is a
pure sine wave) has two Dbasic
characteristics that are exploited in
radio broadcasting systems. They
are:—

(1) Amplitude; In Fig. 1a, the waves
represented by the dotted and solid
lines are the same in every respect
except amplitude.

lt is difficuit to shout a message to

poa——— One cycle —ad

-— —time —— — -

Fig. 1a. Two sine waves of same frequency
but different amplitude.

time

Fig. 1b. Sine wave having same amplitude as
A in 1a but at twice the frequency.

(2) Frequency; In Fig. 1b, the wave
has the same frequency as A in 1a but
twice as many complete cycles occur
in a given time.

To modulate the radio wave, we may
modify  either of these two
characteristics linearly. Such modu-
lation is broadly termed continuous
modulation. Or we may chop up the

26

wave in accordance with a coded signal
{e.g. Morse code transmission) and
such modulation is broadly termed
pulse modulation. We shall concern
ourselves here only with continuous
modulation,

CONTINUOUS MODULATION

Only two methods of continuous
modulation are in general use for radio
broadcasting. These are amplitude
modulation (AM), and frequency
modulation (FM).

The differences between the two
techniques may readily be understood
by referring to Fig. 2a and 2b,

Amplitude modulation is depicted in
Fig. 2a. Here, an audio waveform

|
AM, Carner

llI'UHI|I||||1||fl(||4|||“l| l,!la;ll!u'olUHlUH!
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Fig. 2a. The amplitude modulation process
{a)l The unmodulated carrier

{b) The audiotone

{c) The modulated carrier
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Fig. 2b. The FM modulation process
{a) The unmodulated carrier.

{b) The audiotone

fc) The modulated carrier

causes corresponding changes in
amplitude of the sine-wave carrier.
When the audio waveform swings

positive, the carrier amplitude is
increased, and when the audio
waveform swings negative the carrier
amplitude is decreased. The amount of
increase or decrease depends on the
amplitude of the audio tone. If the
audio tone amplitude is sufficient to
just reduce the carrier amplitude to
zero — the carrier is said to be 100%
modulated.

Frequency modulation is shown in
Fig. 2b. In this case when the audio
tone swings positive — the carrier
increases frequency, and when the
audio tone swings negative — the
carrier frequency decreases. The
carrier amplitude always remains the
same. So in effect, the carrier
fluctuates in frequency around its
nominal value at a rate determined by
the modulating audio tone.

It should be particularly noted that
frequency swing of the carrier is related
to the amplitude of the modulation -
signal, not its frequency. The amount
that the carrier swings in frequency is
known as the deviation.

It may be thought that in
comparison with the AM system,
100% modulation would now
correspond to a reduction of the
carrier frequency to zero. But
assuming this were possible, one FM
channel would occupy an enormous
bandwidth (more than twice the
carrier frequency) and this is obviously
impractical. Again it may be thought
that bandwidth could be limited to a
few cycles whilst still retaining the
capability of transmitting the entire
audio spectrum. This would be
wonderful if it were possible, but in
fact the modulation products occupy a
wide bandwidth in a very complex
manner.

In practical systems the deviation is
limited by licencing authorities to
75kHz above and below the carrier
frequency, and as this implies a
bandwidth of the order of 200kHz,
operation in the VHF (very high
frequency) or UHF (ultra high
frequency) bands is necessary in order
to provide room for a reasonable
number of stations.

The internationally agreed band for
FM radio transmission, as used in most
countries, is in the VHF region from
88 to 108 MHz and were it not for a
political decision, this is the frequency
band that we would have used in
Australia.

To understand the deviation process
better, let us return to the AM system
again. The modulation process is
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WILL
ITSELF?

Will Australia use FM as fully
as it deserves? Or will the errors
committed in UK and USA be
repeated?

The UK has had FM since the
early '60s and the USA since the
early ‘50s. In neither of these
countries have the advantages FM
has over AM reception been
fully utilised, in fact the only
advantage of FM that is really
exploited is the absence of
static, image and
adjacent-channel interference.

High quality audio, with
bandwidths up to 15kHz or so,
is a feature inherently available
with FM systems — but is rarely

HISTORY REPEAT

exploited in most receivers.
Neither is economic use of
transmitter power — another

advantage which FM has over
low-frequency AM. It is
interesting to recall how this
situation came about.

Until the mid '60s,
miniaturisation of components
and associated receiver design
had not really got under way,
and FM receivers were designed
and destined for a connoisseur
market able and willing to pay

the price for quality receivers
with ‘near hi-fi’ audio stages and
various refinements such as
automatic frequency control etc.
With the then prevalent discrete
design, these receivers were
expensive, and the market was
limited.

The advent of miniaturised
design in the mid ‘60s also
coincided with the booming in
the then affluent ‘teen-age’
market which devoured as many
portable small receivers (mainly
for AM) as could be locally
manufactured and augmented by
importers.

Market economics dictated a
cheap and competitive price tag
to such receivers. And, since it is
more expensive to design and
manufacture the front end (up
to the discriminator/detector) of
a cheap portable FM receiver
than that of a comparable AM
receiver, manufacturers
economised on the audio stages
where hi-fi design would have
been out of place anyway due to
the limitations of loudspeaker
size alone. The continuing high
sales potential of the portable
set market since then has
virtually put an end to high
quality audio reception from FM

broadcasts in such receivers.
Admittedly, full justice to the
high quality audio available with
FM is being given in table and
console model receivers and
radiograms but these account for
less than 5% of the market,
ignoring the specialist hi-fi field
which is adequately catered for
by an expanding market of FM
and AM/FM tuners.

Portable FM receivers have also
exposed another weakness of
FM reception in practice. The
telescopic and other forms of
integral receiving aerials which
could be (and were) cheaply
provided with such sets are
inadequate outside a small radius
of the transmitter. Hence, since
such receivers are mostly
designed to receive AM
broadcasts also, they tend to be
used almost exclusively for AM
where  complementary AM
transmission is available.

Such is also the situation in
certain reception areas which are
‘dark’ for FM due to man-made
or natural obstacles in the
line-of-sight signal propogation
paths.

How Australia proposes to
tackle this market should be
fascinating to observe.

essentially a multiplication process
which results in a transmitted signal
consisting of a carrier frequency and
what are known as sidebands. These
sidebands, of which there are two, are
spaced above and below the carrier
and are separated from it in frequency
by an amount equal to the modulation
frequency. Thus a 5MHz carrier,
amplitude modulated by a 10kHz

A M. wavetorm

Wl W

I, s

(a)

catrier
lower upper
sideband sideband
4990k Hz 5000kHz 5010 kHz

Fig. 3. An AM modulated wave may be
considered as a carrier plus two sidebands
above and below separated from the carrier
by the audio frequency.

{a) The modulated carrier (amplitude versus
time)

{b) The spectrum of the modulated carrier
{amplitude versus frequency)

signal, would have a spectra as shown
in Fig. 3.

These sidebands shift in and out as
the modulating frequency varies.

Obviously if the audio modulation is
limited to 15kHz, the total bandwidth
would be limited to 5 MHz + 15kHz,
i.e. 30kHz.

But with FM modulation, sidebands
are produced spaced in frequency at
multiples of the modulating signal
frequency. For frequency modulation

——~—
o

amplitude

by a tone of 10kHz the spectra will
look something like Fig. 4. There is
actually an infinite number of
sidebands above and below the carrier

F M. waveform

TR

I |
”"'»’ M!IAM !1'””'

ume ————o

carrier

A

100 -80 -60 -40 -20

0 +20 +40 +60 +80 +100

kHz frequency

Fig. 4. (a) An FM modulated carrier (amplitude versus time). (b) the amplitude versus
frequency spectrum of an FM signal with 10 kHz tone modulation produces pairs of
sidebands separated from the carrier by integral multiples of the modulation frequency.
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New Memorex Cassette Tape
can shatter glass because it re-
cords and plays back with exact-
ing precision, Memorex Cassette
Tape records every note, every
pitch, every harmonic, every nuance

— 1Y i
of music, then plays them back the \«/ ——
same way they sounded live. \ ,J 3
J -

Quite a claim.

Quite a tape.

We found a singer who could maintain
the exact pitch necessary to shatter glass and
projected his voice with'enough volume to
vibrate a glass to its shatter point. At the same
time, we recorded that pitch on Memorex
Cassette Tape.

Then we played our tape back.

Bam! Shattered glass.

Because we can capture and play back a
voice with such exacting precision, you can
record and play back your favorite music
with the same exacting precision.

You'll hear.

M EMOR EX Recording Tape

Sole Australian distributors—LEROYA INDUSTRIES PTY. LTD., 266 Hay St., Subiaco, Western Australia 6008.
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FREQUENCY
MODULATION

From page 27

frequency but a 200kHz bandwidth
will include all those sidebands with
amplitudes of consequence.

The degree of modulation is
dependent on the amplitude of the
audio tone, and as the major sidebands
must be kept within * 75kHz
deviation, we need some factor by
which we can compare relative
modulations. This factor is known as
the modulation index and is the ratio
of the carrier deviation to the
modulating frequency
Mod index M

_ carrier deviation frequency
~ modulation frequency

Thus with a 15kHz modulation and a
maximum deviation allowable of
75kHz — the modulation index is
equal to:—

M= E— 5
15=5

In this case as long as the modulation
index of five is not exceeded,
modulating frequencies 15kHz and
below the FM sidebands will not cause
interference with adjacent channels,

ADVANTAGES OF FM

From what has been said before, it is

obvious that FM transmission has no
advantage in terms of bandwidth over
an AM system. In fact it requires so
much bandwidth that operation in the
VHF (or UHF) band is essential. So
what is the point?

Well, first of all let us consider the
problem of noise. In AM transmission,
noise disturbances are ‘superimposed
upon the carrier wave in the form of
sharp spikes. (Fig. 5)

These spikes have exactly the same
format as the AM modulation and are

interference and

Wm it : &'LM

Fig. 5. Noise in an AM modulated signal
produces spikes which pass through the
receiver and appear in the output

hence amplified and detected in the
normal manner thus giving rise to very
unpleasant static and noise which is
reproduced through the loudspeaker.
Widening the AM bandwidth, to
obtain better fidelity, also increases
the susceptability to noise.

Now let us consider FM. Here, noise
again produces amplitude variations in
the carrier, but in this case the
information is not carried by

amplitude variations, but by frequency
variations and hence is of an entirely
different form.

If now we pass the signal through a
clipping stage the signal will have the
noise components clipped off but will
still  retain the full modulation
information.

Another advantage of FM is its
capability to reject unwanted signals
within the passband. This is far greater
than that attainable with AM. For
example an unwanted signal which has
half the amplitude of the required
signal will not cause interference. In
AM, the wanted signal has to be 25
times greater than the unwanted signal
to achieve the same rejection.

To summarise, FM offers the
capability of transmitting the entire
audio spectra of a programme with
much better noise performance and
unwanted signal rejection than AM. It
does not, however, offer saving on
bandwidth requirements.

A further advantage of FM is the
possibility of transmitting stereo music
on the one carrier, and this process
known as stereo muitiplexing is a well
established practice overseas. No
doubt we wil also see this in Australia
at some time in the future.

In future articles we will discuss the
circuitry required to transmit and
receive the FM broadcasts. [

ZEPHYR RECOMMENDS THESE
ELECTRET CONDENSOR MICROPHONES _

* ATTRACTIVE APPEARANCE * OUTSTANDING PERFORMANCE
* EXCELLENT SIGNAL-TO-NOISE RATIO

EM-507
NON-DIRECTIONAL

600 OHMS
—70db (0.315MV)
1 2.5db

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

impedance
Sensitivity

Freq. response
Battery

MARKETED IN AUSTRALIA BY

Sensitivity

CMU-506
UNI-DIRECTIONAL

600 OHMS balanced
—72db % 2db 1K HZ
{0db = 1V/U BAR)
50-15000 HZ 3db
H-7D/AS8.1V

1mpedance

Freq. response
Battery

EM-4000
Y LAVALIER

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

ZEPHYR PRODUCTS PTY LTD

70 BATESFORD ROAD, CHADSTONE 3148, VICTORIA — PHONE: 56-7231
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Searching for the
Antiworid

URING the 17th century,
DGottfrled Leibniz contended that

this is the best of ail possible
worlds because God chose it out of an
infinity of possible worlds for that
very -reason. Avant garde twentieth
century physicists find such
cosmological chauvinism as untenable
as Voltaire did, for rather different
reasons: they believe that existence
could be at least as desirable in many
of the infinite number of possible
worlds — and perhaps is.

Within our world, cosmologists have
not abandoned Leibniz’ philosophical
system: he proposed harmonious
hierarchical structure, in which even

the smallest unit reflected the whole in
microcosm. QOver 200 vyears later,
physicists seek an understanding of the
Universe-at-large in the submicroscopic
physical world. -Current issues of
interpretation in particle physics lead
to very different cosmologies;
cosmological theory may be firmly
established only after clarification of
these issues and an advanced
understanding of elementary particles.

OFFSPRING OF
THEORETICAL MARRIAGE

Paul Dirac accomplished one of the
major feats of modern theoretical

physics in 1928 by demonstrating that

An investigation of alternatives
for half the universe

by Mort La Brecque

Einstein’s special relativity could be
combined with guantum mechanics to
describe particles. As might be
expected, the consequences were
profound For every kind of particle,
Dirac predicted the existence of an
antiparticle, with equal mass but
opposite electromagnetic and quantum
properties.

Thus, for the negatively charged
electron, there s~ the positively
charged positron. In 1932, astronomer
C.D. Anderson detected positrons in
cloud chamber photographs of cosmic
rays, confirming Dirac’s prediction.
Subsequent laboratory energy
acceleration experiments have verified



the existence of antiparticles for all
known particles except those, like the
photon and the neutral pion, which
are their own antiparticles.

AVERY SHORT LIFE

Following conventional logic,
physical objects should be composed
of equal parts matter and antimatter,
but this is not the case. Very little
antimatter exists, at least within our
solar system. Astrophysical
observations indicate that, like Earth,
the Sun and planets are composed
only of matter: although antiparticles
are created when high-energy light
photons interact with matter, they
have an extremely short life of
picoseconds.

Dirac also predicted that if a particle
collides with its antiparticle — a
certainty in the crowded, fast-moving
world of the very small — .they
annihilate each other, simply popping
out of existence with either a trail of
energy or of less massive particles left
behind.

Laboratory confirmation of this

prediction indicates a mechanism for
the disposal of antimatter, and carries

another implication: matter and
antimatter cannot coexist at very close
spatial  proximity  without fatal
radioactive consequences for physical
objects. A homogenous mixture of
particles and antiparticles would result
in a universe full of the energy of
annihilation, but without any life.

THE BEAUTY OF
SYMMETRY

While they accept this notion, some
theoreticians believe that it raises
troubling questions; their feelings are
based on intuitive aesthetics as much
as on careful observations. The
scientific philosophers of antiquity
proceeded from the assumption that
natural principles are both simple and
beautiful; heavenly bodies, for
example, were perfect spheres moving
in- perfect circles. Although modern
science has shown that such
assumptions are simply naive, and that
nature tolerates violent discordance as
easily as sweet harmony, symmetry
principles remain very attractive. Why
should nature favor plus over minus,
matter ovér antimatter?

During the last twenty years, it has
been demonstrated that the symmetry
laws of physics are violated — but only

. under special circumstances and very,

then: nature
dictum of

very weakly even
ordinarily obeys .the
symmetty. Thus, a number of
physicists feel justified in asking
whether matter and antimatter exist in
equal quantities, if not in our solar
system, then in the Universe.

Because matter and antimatter
appear to obey symmetry principles in
accelerator experiments, the crucial

issue is whether the Universe began -

with equal amounts of matter and
antimatter. Theoreticians proposing a
charge-symmetric Universe all assume
charge-symmetric initial conditions.
Their theories differ in explaining the
presumed matter-antimatter
separation. In one theory, matter and
antimatter are eventually grouped in
different solar systems within each
galaxy; in a second, they are contained
inside or expelled outside galactic
cores. And a third theory suggests a
less homogenous but not less
symmetric arrangement of
separate-but-equal antimatter
galaxies.” '

A SYMMETRICAL
COSMOLOGY

In 1963, Hannes Alfven, Royal
Institute of Technology, Stockholm,
proposed with O. Klein a cosmological
theory explicitly based on the concept
of symmetry.

The Universe begins as a thin gas
cloud diffusely filled with equal
numbers of protons, antiprotons,
electrons and positrons. As the cloud
contracts under its own gravitational

attraction, particle-antiparticle
annijhilation occurs; the resulting
radiation acts as a brake, reversing
collapse into the presently observed
expansion of the Universe.

A Leidenfrost effect — a process
similar to electrolysis — in the
primeval magnetic field, separates

. matter and antimatter, and limits

annihilation during galaxy formation.
Because the effect is on a very small
scale, matter and antimatter bundles
are not separated very far from each
other. Thus, each galaxy contains
equal amounts of matter and
antimatter,-distributed as discrete solar
systems; although our solar system is
made of matter, Alpha Centauri, our
nearest neighbor, could well be
composed of antimatter, according to
Alfven-Klein cosmology. :

HEART OF ANTIMATTER

Fred Hoyle, formerly of the Insitute
of Theoretical Astronomy, Cambridge
University, also suggests that matter
and antimatter may coexist within the
same galaxy, but in a much different
arrangement. Rather than solar
systems made . either of matter or
antimatter, Hoyle says “‘we could have
particles distributed in stars and
interstellar gas, and antiparticles
condensed as a compact fucleus at the
galactic- centre.”” (Nature, Nov. 1,
1969) Hoyle assumes that both
particles and antiparticles are created
in the condensed nucleus of our Milky
Way Galaxy, but particles are expelled
while antiparticles are retained; their
roles could be interchanged, however,
in other galaxies.

Hoyle acknowledges an obvious flaw
in his argument: gravitational masses
of galactic nuclei are usually at least an
order of magnitude less than the total
mass of surrounding stars, suggesting
that the model does not produce equal
amounts of matter and antimatter .in
each galaxy. He offers two ways out of
this difficulty. The nucleus might
fragment through explosions, the
fragments  showering  6ut into

*Physies is not the only discipline to raise
questions of symmetry: biologists have un
analogous  situation in  “left-und-right-
handed” amino  acids. Laboratory
preparation of uasymmetrical amino’ acids
always produces an equal amount of
levorotary crystalline compounds — which
rotate light rays to the left — and
dextrorotary ones. All known forms of life
are composed almost entirely of levorotary
amino acids; such a structure has been
considered a requirement for identification
of extraterrestrial life in meteorite studies.
But as physicists speculate about the
existence of cosmological antimatter.
biologists do not rule out the possibility of
carbon-based life, elsewhere in the Universe,
composed cntirely. of dextrorotary amino
acids.
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interglactic space, or the nucleus might
radiate part of its mass as gravity
waves.

But Hoyle has perhaps a more
difficult obstacle to overcome. His
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Proton-antiproton annihilation in a liguic hydrogen bubble charober.

model shares another similarity with
Alfven’s: it is consonant only with a
problematic cosmology, in this case
Hoyle’s own Steacy State theory,
which calls for the continuous creation
of matter and the infinite expansion of
the Universe. Most theoreticians find
that Big Bang cosmology — with a
creation time of picoseconds and a
finite expansion of the Universe — fits
astronomical obsarvations better.

AN ARTIFACT
OF CREATION?

A mode! of cosmological antimatter
compatible with — in fact, dependent
on — Big Bang is offered by R. Omnes,
Laboratoire de Physique Theorique et
Hautes Energies, Universite Paris-Sud.
Omnes agrees with most theoreticians
that the recent discovery of a 39K
background radiation suffusing the
Universe revealed an artifact of that
colossal explosion. Ten to twenty
billion years ago, time began,
according to Big Bang adherents; in
the first fraction of a second, the
known Universe extended just the
distance of a small solar system.
Omnes says it contained only thermal
radiation then, which must have
generated plentiful and equal amounts
of matter and antimatter.

He contends that at the
extraordinarily high initial
temperature — 3 x 10129K — particles
and antiparticles effectively repelled
each other, first avoiding annihilation
and then separating to form
proto-galaxies and antigalaxies; these
worlds in formation interacted only at
their boundaries, the annihilation
there generating fluid motions by
which matter and antimatter
separately coalesced in different
regions of space. As the Universe
continued to expand, the bubble-like
shapes contracted under their own
gravitational attraction, precluding any
radiation disaster through
galaxy-antigalaxy contact.

A CRITICAL TEMPERATURE

Omnes’ theory of distinct antimatter
galaxies rests largely on the critical
assumption  that particles and
antiparticles do not annihilate each
other at the very high initial
temperatures of a Big Bang. Since such
temperatures are unavailable in the
laboratory, Omnes relied on extension
of theoretical knowledge to formulate
his proposal. Dr. Gary Steigman of
Cambridge’s Institute of Theoretical
Astronomy says that Omnes’
conclusion “‘is in contradiction with
experiments on nucleon-antinucleon
scattering,”’ adding that ‘‘for the range
of applicability of this theory,
nucleons do not repel antinucleons,
they attract [and annihilate] them.”
{Nature, Nov. 1, 1969)

However, Omnes believes he has
reason to be confident. He states that
other theoreticians encourage his
research, particularly because
coalescence and boundary
annihilation relate two basic
cosmological questions: the observed
size of galaxies and the 39K
background radiation. At a recent
meeting of the American Physical

{Turn to page 35)
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TEAG'S new multi-track
tlecks are the fourmost.

TEAC was the first to introduce four-channel decks, long before

any others were around. Now we introduce the incomparable
A-3340: destined to be the fourmost.

A proven pro, this deck combines the best features of TEAC's
forerunners. At first glance, you're struck by its audio sophistication.
It's professional 10% " deck with 15 and 7% ips speeds, and it
delivers ""four-in-hand’’ versatility. TEAC’s Simul-Syrc system for

recording individual instruments separately at any time, all in ! I 'EA‘ :@, A SOUND IDEA
perfect sync. Added to its “one-man-band’’ recording ability, the \ e '
3340 records superb four-channel stereo, as well as regular b L U

Australian Musical Industries Pty L td
155 Gladstone St.,

South Melbourne Vic. 3205

Ph. 69-7281

619 Pacific High ay,

St. Leonards, NSW 2065, Ph. 439-5752

two-channel stereo and %-track mono.

With the optional AX-20
mixdown panel. Simul-Sync
recording can be dubbed

down to two-channel stereo
or mono demos

If you prefer slightly less
four-channel sophistication,
take a look at our new A-2340.
It’s like the A-3340 but with
1% and 3% ips speeds, and
takes 7-inch reels.

If you want the fourmost,
you owe yourself the best—
a TEAC A-2340 or A-3340.

If you'd like to know
more, write to us for
the TEAC Catalogue,
price list and
franchised
dealer
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f . —/ MANUFACTURERS TELL ONLY
/ :\* HALF THE STORY
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HERE'S THE OTHER HALF

Most cassette manufacturers te.l you how great their
tape is. What they forget to mention is that the
tape is only as good as the ‘’shel’’ it comes
in. Even the best tape can get mangled in

a poorly constructed shell.
That's why Maxell protects its
tape with a precisely constructec
shell, made of lasting heavy-duty
plastic.

Unlike other cassettes that use
fixed guide posts, Maxell uses ny'an
roller guides held with stainless steel
pins. These provide virtually frict on-
free tape movement and elminates a major
cause of skipping, jumping and umwinding.
The tape never comes loose from the hub
because it is anchored in two places — not one.
A tough teflon (not waxed paper) Hip sheet
keeps the tape-pack tight and flat. ~Jo more
bent or nicked tape to ruin your resording.
Maxell doesn’t use a welded seal but puts the
cassette together with precision screws.

As for the tape itself, it has been found to have an unparalleled
smoothness, excellent low and high frequency response, with near nil
noise and distortion figure.

Buy a Maxell (Ultra Dynamic or Lovs Noise) and get both halves of the cassette story —

"the sound and the shell.” maXE'I
Guaranteed across Australia by:— Hagemeygr (Australasia) N. V. ®

Sydney Melbourne Adelaide Brisbane Perth The answer to all vour tape needs.
!
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{Continued from page 32)

Society, Dr. Omnes said his theory
presents ‘‘rather good answers to
several basic questions,” although he
conceded that ““a decisive test of the
actual existence of antimatter is stiil to
be found.”

SIGNALLING THE
ANTIWORLD

The recent Conference on
Communication with Extraterrestrial
Intelligence urged that a serious
program be undertaken to make radio
contact with civilizations in nearby
galaxies. If such a program were
successful,  Earth-based physicists
inight be able to determine whether
these civilizations are anticivilizations
(from our point of view} simply
through a dialogue with possible
antiphysicists: comparing results of a
particular experiment conducted in
the respective high energy accelerators.
Charge-parity violation in KO meson
decay indicates a convention for signs
of nuclei charge — and whether the
civilization is predominantly matter or
antimatter.

Until the probably distant day of
interplanetary talk shows, we will have

to rely on more indirect methods of
testing the proposed theories; these
methods were discussed at
“Astronomy from a Space Platform,”
a symposium held at the annual AAAS
meeting and arranged by George W.
Morgenthaler, Martin Marietta
Corporation.

Noting the growing apathy with
which people regard research programs
of no apparent social relevance, Dr.
Morgenthaler contended that such
astronomical studies as the search for
antimatter are '‘an integral part of the
culture of mankind in the same
category as art, music and literature.
Astronomy . .. will help man
understand his solar system, his Earth
home and his evolutionary future.”

INTERSTELLAR MESSENGERS

The medium through which the
antimatter message will be transmitted
is interstellar. Cosmic rays, elementary
particles which may be accelerated by
stars in their last stages of life — during
supernova explosions, for example —
travel through interstellar space at near
light speeds; their energy levels reach
an incredible 107 billion electron volts
— and perhaps higher.

Dr. Andrew Buffington of the Space
Sciences Laboratory, University of
California at Berkeley, told the
Symposium that ‘“‘measurements of

Simultaneous creation of matter and antimatter: gamma ray decays into an electron

{e—) — positron (e*) pair.
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the isotope and momentum
distributions for charged cosmic rays
are of great interest in understanding
their source...We cannot directly
determine, using [optical astronomy],
whether even our nearést neighboring
star is made of the same kind of
matter as we and our solar system, or
if it is composed of the antimatter
observed in accelerator experiments.
The only practical way to find out
would be to analyze an actual sample
of material from the region near the
neighboring star to see if the material
has annihilation properties or reversed
electric charge convention.”’

Astronomers will acquire their
samples of material from outside the
solar system cosmic ray electrons,
positrons, stripped nuclei and protons

with the High Energy Astronomical
Observatory (HEAQ): a series of four
Earth-orbiting satellites designed to
carry large, heavy instruments for
interstellar X-ray, gamma ray and high
energy particle astronomy without an
interfering atmosphere. (Cosmic ray
particles interact with atmospheric
atoms to produce mesons and
secondary particles.)

First in the series of experiment
packages, HEAO-A is scheduled for
launch by NASA in 1975. This flight,
and other missions following in the
late 1970s, will develop a branch of
astrophysics begun during the last
decade: high energy particle
astronomy — a technical grouping of
experiments similar to those used at
large accelerators for investigating the
properties of elementary particles.
Because of advances in space satellite
technology, many techniques for
measuring accelerator particles can
now be applied to cosmic ray particle
measurement.

COOLING DOWN
COSMIC RAYS

For example, a. superconducting
magnetic spectrometer, conceived by
Dr. Luis Alvarez of the University of
California at Berkeley, will search for
antimatter on HEAQ-B; the
instrument is basically a |large,
super-cooled superconducting magnet,
which deflects cosmic rays, with two
precision spark chambers at each end
to measure their deflection. A
spectrometer capable of more critical
measurements is proposed by Dr.
Buffington for later missions; it uses
liquid Xenon proportional counters as
trigger, charge identifier and spatial
detector.

"The magnet coil is cooled with a
liquid helium refrigerator assembly,
which also maintains the liquid Xenon
in the proportional chamers. When an
incident particle with appropriate

{Concluded on page 111)

35



DUAL

1229

TURNTABLE

“’One of the best rim and pulley drive turntables

we have seen to date.”

ual have -always manufactured

heir products in Germany. Their

factory, situated at Schwarzwald,
manufactures turntables, amplifiers,
tape recorders, speakers and, of all
things, electric shavers.

Locally they are well known for their
rim and pulley drive manual and
automatic turntables and, to a lesser
extent, for their amplifiers.

The unit reviewed in this article is
their top of the line model 1229
automatic turntable, It was supplied to

us already mounted on a well finished
oiled timber plinth approximately 3%
high. The only adornment on the base
was a %'’ wide silver strip across the
front face with a tiny DUAL label
engraved on it at one end.

The turntable layout is conventional,
but impressive with its contrasting
silver and black finish on the top panel
and on the controls.

A more detailed inspection revealed a
number of very interesting and
practical features.

electronics

TODAY

INTERNATIONAL

The cast turntable is 5/8"’ high and a
full 12 diameter. It is fitted with a
rubber mat with three raised
concentric rings, approximately 1/8"
wide, to support the records. An
inspection of the reverse side revealed
a well ribbed casting which would
eliminate possible warping and
distortion.

The main controls are grouped across
the front of the pressed metal
turntable base and consist of the
following, from left to right:—

36
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a)

Speed control lever with three
position, for 33-1/3 rpm, 45
rom and 78 rpm. Around the
lever pivot is a knurled knob for
speed adjustment. This knob

Aaries the position of the drive
pulley on a tapered motor shaft,
thereby changing the turntable

48 Rectiher RMS Lowss Lim Freq

speed by a small amount.

b) Strobe sight lens which can be
adjusted to vary the line of sight.

c) Start-stop lever,

d) Record size select lever with three
positions, for 7, 10" and 12"
records.

A cueing lever is located directly
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behind the record size select lever.
This is very well damped in the raising
mode and partially damped in the
lowering mode. Two further controls
are located at the base of the tone arm
pivot and consist of an antiskate
adjustment and a lever for raising the
gimbal joint to compensate for a
multiple stack of records.

The antiskate adjustment consists of
a knurled knob with two sets of
graduations on it. These graduations
consist of a red scale for spherical
styli, and a white scale for elliptical
styli. The red scale is applicable when
the knob is turned anticlockwise and
the white scale when the knob is
turned clockwise. These scales are
graduated from 0 to 3 grams.

Balancing and tracking force
adjustments are effected by a main
counterweight on the end of the arm
and a graduated dial in the centre of
the gimbal joint. The counterweight is
fitted to a stub shaft which fits into
the back of the tone arm shaft. This
shaft can be moved in or out to
provide a rough balance and locked in
place by a screw. Fine balancing is
then achieved by screwing the
counterweight in or out,

The correct tracking force s
obtained by turning a graduated dial at
the centre of the gimbal joint to the
desired tracking weight, This dial
tensions a spring by the required
amount to produce the necessary
tracking force at the stylus. Due to the
design of the gimbal joint this arm can
be balanced in all planes and, in
theory, could play a record whilst
upside down, or at any other angle for
that matter. Screw adjustments are
also provided for adjusting the height
of the stylus tip over the record in the
raised position, and for varying the
lateral position in the automatic mode
so that the stylus drops onto the “‘run
in"’ groove,

A very practical feature is the tone
arm support bridge which extends
from the tone arm rest to the edge of
the turntable. The tone arm can be
rested on this bridge without operating
the automatic stop, thereby
simplifying the operations necessary
for manual usage.

Operation of the turntable is very
simple and only requires operation of
the stop-start switch once the record
size and speed selection is made.

The turntable was supplied with two
multi-record spindles, one for
conventional records with %'’ diameter
centre holes, and one for 45 rpm
records with large centres. Another
centre was also supplied for playing
single 45 rpm records.

To facilitate and simplify the fitting
of a cartridge, the cartridge mounting
plate can be released from the tone
arm headshell by moving a small lever.
A gauge is also supplied to assist in
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correct location of the cartridge in the
tone arm. This gauge is fitted with a
notch and when the stylus tip is
centrally located in the notch the
cartridge position is correct.

The construction of the turntable is

Today International. The slight
variation in performance is indicative
of good quality control. [t is
interesting to note Dual manufactured

their own crystal cartridge for some’

time, but now recommend the Shure
M91ED as the ideal unit to
complement the performance of the
Dual Model 1229 turntable.

Wow and flutter at 0.05% is the best
we have measured on any rim and
puiley type turntable, Hum and
rumble was also very good and one of
the lowest we have measured.

The Dual is undoubtedly one of the
best rim and pulley drive turntables we
have seen to date. |ts combination of
simple yet adequate controls, with due
emphasis on the more important
components, such as the gimbal joint,
gives the unit a wide market appeal.

The performance of this unit will
satisfy the needs of most hi-fi purists.

At a recommended retail price of

$304, the Dual model 1229 is
competitively priced with other top
quality turntables. °

very interesting, particularly as all the
levers in the lift and cueing mechanism
are pressed metal, however, to
eliminate any noise during operation,
plastic wheels and bushes are used
throughout.

The motor is rather large (3"
diameter by 2%"’) but otherwise of a

MEASURED PERFORMANCE OF DUAL TURNTABLE
MODEL 1229 SERIAL NO. 039721 AND SHURE MS1ED CARTRIDGE

Frequency Response 20 to 20kHz + f dB

. Cartridge Weight 5.8 grams
::onvedntuonalth O E D type, Channel Separation at 1TkHz 28dB
t?u?ft:o n: re(::l;\anz :g::et:ble PSS [ Channel Diffarence at 1TkHz Less than % dB
’ Output at TkHz re 5cm/sec 4.6mV
Wow and Flutter %rms 0.05%
MEASURED PERFORMANCE Fiam &R is Equiaised but
The meesured performance was very Unwaighted re 1kHz at Sem/sec 47d8
good — in fact the unit is one of the Speed Accuracy Adjustable on tapered drive shaft
best we have yet measured. The Turntable Weight 7 Ibs.
cartridge performance was interesting, Transverse Friction 30 mg

particularly when the results are
compared with the same model
cartridge which we reviewed in the with Shure M91ED Cartridge
August 1972 edition of Electronics

TOTAL TESTING
WITH TRIO ELECTRONICS

TRIO quality attains a significant new
achievement plateau with this distinctive
series of  popular electronic testing
instruments.  Completely  transistorized,
amateurs can fully rely on each device
because its development is based entirely on
time-honored electronics techniques. The
CO-1303 solid state 75mm high sensitivity
oscilloscope is handy and reliable for
assembly centers, classrooms and amateur
radio stations. The AG-202 is a solid state,
sine, square wave audio signal generator
perfect for high fidelity lab — or service
bench — analysis. The SG-402 solid state,
wideband RF signal generator is a “‘must”
for all electronic equipment production
centers. The VT-108 FET-type all
transistorized, high sensitivity electronic )
volt-ohm meter combines instant readings
with compact handling and top sensitivity.
Always test with TRIO for top resuits.

@TRIO

TRIO ELECTRONICS.INC
TOKYO JAPAN

Vertical Friction
Recommended Retail Price

Less than 5 mg

$304

PR
new ()'tgnno:

PARAMETERS

PTY.LTD.

SYDNEY 43 6677 ¢ MELBOURNE 90 7444 ¢ ADELAIDE 61 6718
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The turntable for people
who are very serious about their
record collection

Aty
!

i

Model 1229

You may not appreciate all
of Dual’s precision
But your records will

FRED A. FALH (SALES) PTY ITD

28 KING STREET, ROCKDALE, N.S.W. 2218. Phone: 599-3722
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product test

Costing less than $1000, these new concept units provide fully variable delays.

HE need to add echos to

| recorded material has existed
since audio recording became a
serious industry, for apart from the
gimmicky use of echo to produce
special effects, it is often necessary to
add "life’”” to music which has not
been recorded in natural surroundings.
An echo is a sound which is delayed
by some period of time from the
original sound. In an auditorium it is
produced by reflections from a flat
plane. Sound has a fairly slow
propagation velocity (about 1100
ft/sec), hence a path difference of 50ft
between the direct and reflected sound
will cause a noticeable echo 55 m sec
after the direct sound has been heard.
If two parallel planes have a sound

Decay response for 1kHz sine wave using
minimum time delay setting. Loop gain
approximately —1dB. Effective reverberation
time 3.6 seconds.
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source between them, then the sound
will be reflected from one plane to the
other, giving rise to a phenomena
known as flutter echo. The name arises
because the sound is heard in
repetitive bursts.

The most desirable form of echo, the
one which is striven for in acoustical
design, is reverberation. In this case,
the sound is composed of many
random reflections with random time
delays. The end result is sound
decaying smoothly after the original
source has stopped. Unfortunately, no
two types of music require the same
reverberation time, and the
characteristics for speech are again
different (hence the problems in the
Sydney Opera House acoustics).

The designer of auditoria tries to
make the auditorium excellent for one
type of use and satisfactory for others.
Recording studios on the other hand,
are designed to be completely
non-reverberant, and reverberation is
added artificially to recordings made
therein in order to obtain the desired
sound.

But there are major problems in
introducing reverberation artificially,
using either acoustical or electronic
techniques. The most obvious method
is to re-record the program material
using loudspeakers and microphones
within a chamber having the required
reverberation time. This method is
used, but is not really satisfactory
since it re-introduces the defects which
would have been present had the
music been initially recorded in that
chamber. Apart from this it adds
additional colouration due to the
introduction of another microphone
and speaker into the recording chain.

A second(acoustical) method is a
reverberation plate. This consists of a
metal plate which is vibrated by the
electrical signals. The resultant
vibrations are then detected. The plate
is capable of sustaining many modes of
resonance and, therefore, appears to
have a fairly flat frequency response
when excited by broadband signals
such as music and speech. But
reverberation plates are rather large

and very expensive, and, therefore, not
commonly used.

The most common method used a
three head tape recorder in which a
tape loop passes over an erase head,
the record head, and then the
playback head. The signal laid down
by the record head is picked up by the
playback head and mixed with the
signal being recorded. When the loop
gain approaches unity, that is, the
signal level being re-recorded by the
record head approaches the original
signal level, the output from the
system takes a long while to die away.
If the loop gain exceeds unity the
output signal increases, resulting in a
sound not unlike feedback resulting
from a microphone in a speaker sound
field. It is at this point that the
simulation of reverberation time
becomes difficult. If the time interval
between the echoes becomes too long,
the resulting sound has the
characteristics of a flutter echo. If the
time interval between successive
echoes is too short, the decay between
successive echoes becomes difficult to
adjust and the signal to noise ratio is
seriously impaired, since there is some
degradation every time the signal is
re-recorded.

DIGITAL TECHNOLOGY

Recently, advances in digital
technology combined with rapidly
decreasing component costs, have
made it possible to obtain the required
delay times at costs comparable to
tape delay units.

The advantage of digital processing is
that the only degradation is the
occasional loss of a "bit"” and there is
no significant degradation in signal to
noise ratio caused by a large number
of repetitions through the delay line.
Rather, problems associated with
digital delay lines are due mainly to
the analog to digital and digital to
analog converters which are, in effect,
the heart of the system.

The Trevmar digital delay system has
a simple delta modulator which uses a
signal resynthesised from the digital
output as feedback. In addition to
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this, it has a built-in digital
““compander’’ to improve the dynamic
range. The de-modulator following the
delay line is virtually identical to the
modulator. The audio signal which is
transferred along the delay line
consists of a series of voltages
representing logical 1's or logical O's.
(The actual voltages corresponding to
1 or 0 are predetermined by the
original components’ manufacturer).

The delay is achieved by controlling
the frequency of a clock which
determines the rate at which one "'bit"’
is transferred from one memory unit
to the next. The clock also controls
the sampling rate of the input and
output converters.

This is where the problems begin
with the digital delay line.

If the clock frequency is high, then
the analog to digital conversion will be
accurate, and the signal re-synthesised

at the output will be a faithful
reproduction of the input signal. The
delay corresponding to a given number
of delay stages will be relatively short.

If the clock frequency is low the
delay will be greater, but the accuracy
of the re-synthesised signal will be
poor.

It is a trade-off between cost and
effectiveness.

Trevmar produces two digital delay

lines, the first being simple in
operation and a reasonable
compromise between conversion

accuracy and delay time; the second,
at approximately double the price, has
double the clock frequency and similar
delay time (maximum 0.22 secs).
These two units, hope Trevmar, will
cover the entire potential market —
from domestic users and ‘pop’ groups,
to the broadcasting and recording
studios.

) S— | V-

Response of reverberation synthesizer to tone burst when two delayed signals are used
for feedback. This produces overshoot on initial attack. LEFT. 0.22 seconds delay.

RIGHT. 0.05 seconds delay.
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TESTING THE SYSTEM

Testing a digital delay line posed
some interesting problems.

The first of these was that distortion
introduced by the analog to digital
conversion process is not harmonic
{until quite severe overloading occurs),
but broadband noise. It cannot,
therefore, be assumed that the
summation of the first few harmonics
will result in an accurate estimation of
the distortion.

The second problem is that, since the
analog to digital conversion is velocity
sensitive, distortion generated is both
frequency and level dependent. (The
level meter on the Trevmar unit is
basically a signal velocity meter).

The next basic problem in testing
was that we anticipated that peculiar
effects could be expected when the
input frequency was a sub-multiple of
the clock frequency or simply related
to the delay time.

Both these effects were found to
exist, however in a normal situation
neither of them would be expected to
cause trouble, but in a test set-up
where pure tone signals are applied,
they can and did.

Since the digital delay circuiting
cannot introduce any distortion or
noise to the signal, our testing of
distortion was performed on a
m~dified unit which had the digital
delay components removed. This
enabled us to obtain accurate tracking
between our oscillator and the output
of the system under test. If this were
not done it would have taken
approximately 10 hours for each level
recording.

The first tests were performed using
the Trevmar units as a straightforward
delay line. The input level was set so
that, at the maximum input velocity
(at 20 kHz) the meter on the delay
line indicated the maximum reading.
This meant that at the minimum
frequency (20 Hz) the input was 60
dB below the allowable input. This
test is a little harsh since the spectral
content of music and speech is not
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uniform. However, it does illustrate
the problems that occur on listening
tests, particularly when the music has
significant high frequency content.

On the minimum delay setting (0.05
seconds) — corresponding to the
maximum clock frequency — the
distortion was less than 1% over the
entire frequency range. The distortion
was higher at the low frequency end of
the spectrum due to the analog to
digital converter peing under-driven
and higher at the high frequency end
of the spectrum (above 5 kHz) due to
inaccuracy in the analog to digital
conversion. In the mid-frequency
range, the distortion curve exhibited a
number of resonances, apparently
related to the clock frequency.

The maximum delay (0.22 seconds)
produced a distortion curve with the
effects of analog to digital conversion
error showing up at approximately
1650 Hz instead of approximately 5
kHz. With this delay the distortion was
considerably higher than at the
maximum clock frequency, (i.e.
minimum delay) with the distortion
exceeding 1% above 2 kHz and rising
to 50% at 20 kHz.

The subjective effect of the
distortion is difficult to describe, since
the distortion introduced is dissimilar
to other systems. It is like a variable
signal to noise ratio. When there is
high level high frequency information
present, the output sounds noisy —
rather like poor signal to noise ratio on

Underside of Trevmar digital reverberation synthesizer.

a tape recorder. When the input signal
contains low level high frequency
information, the quality improves. The
noise spectrum is dependent on the
input frequency and so changes
continually with differing program
content.

FREQUENCY RESPONSE

The frequency response is essentially
independent of the clock frequency,
and, although not flat, it is probably
adequate. In any event, the low
frequency roll-off is determined by the
input R — C circuit which could be
altered to provide a flat response down
to dc. The high frequency
performance is governed by
interaction of the input with the clock
oscillator, and by the small bumps
introduced by the low-pass-filter
which blocks any components
generated by the clock oscillator from
entering subsequent equipment.

The next problem was 10 simulate
echo using the reverberation
synthesiser mode. In this mode, a
switchable tap onto the delay line
enables a signal to be derived with
several discrete fractions of the total
delay and this signal can be added,
together with asignal derived from the
end of the delay line, to the incoming
signal. This provides a two step
approximation to the idealised
concept of reverberation time.

As with the tape recorder method of
obtaining reverberation, the best
settings for signal to noise ratio are
with minimum delay time and
maximum feedback level (consistent
with stability).

We found that it was possible —
although very difficult — to obtain a
reverberation time much greater than
two seconds using the minimum delay.
With maximum delay, reverberation

. CLOCK | DELAY
“OUTPUT 0SC. " CONTROL
LEVEL
CONTROL o3
k e DELTA 12,288 DELTA
Zin> 10k MIXER B en | MOD. & STAGES DYNAMIC DEMOD. &
INPUT COMPRESSOR| | SHIFT REGISTER EXPANDER | |
“RECIRCULATE"
CONTROL g%"fT
DTOA
TONE 25kHz
MODULE FILTER N OTES:
BASS 1. 25kHz FILTERS ACTIVE SECOND ORDER
10k TREBLE 10k CHEBYSCHEV 1dB RIPPLE  f 1dB=25kHz
CONTROLS
2. LEVEL METER REGISTERS CONTENTS
TONED FLAT :
SUTPUT OUTPUT OF THE COMPRESSOR STORE

Schematic of simpler delay unit.
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Decay response for 1kHz sinewave using maximum time delay setting. Loop gain
approximately —1dB. Effective reverberation time-12 seconds.
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DELAY
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Reverberation synthesizer — schematic drawing.

Economy version has fully variable delay from 20 msec to 200 msec.

(Concluded on page 46)
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The AR-6 speaker system from Acoustic Research.

The least expensive speaker sold by AR (the
AR-4x at $132) is also the most widely sold of all high-
fidelity speakers, because it has provided maximum
performance per dollar of cost. The new AR-6 offers
significantly better performance for $180. It adds
one-third octave of low distortion bass, and also
provides superior dispersion and more uniform energy
output at high frequencies. The seven inch depth of the
AR-6 adapts it ideally to shelf placement, or it may be
mounted directly on a wal! with the fittings supplied
with each speaker system.

Stereo Review says. ..

“Allin all, the AR-6 acquitted itself very well in our
tests. It was not quite the equal of the much more
expensive AR models, whose sound it nevertheless
resembles to an amazing degree, but on the other hand
it out-performed a number of considerably larger and
far more expensive systems we have tested in the same
way. Incidentally, the AR-6 shares the AR characteristic
of not delivering any bass output unless the programme
material calis for it. If at first hearing it seems to sound
“thin” (because it lacks false bass resonances), play
something with real bass content and convince
yourself otherwise. We don’t know of many speakers
with as good a balance in overall response, and nothing
in its size or price class has as good a bass end.”

High Fidelity says. ..

“Another great bookshelf speaker from AR ...a
really terrific performer. The AR-6 has a clean,
uncoloured, well-balanced response that delivers some
of the most natural musical sound yet heard from
anything in its size/ price class, and which indeed rivals
that heard from speakers costing significantly more. ..

The response curves taken at CBS Labs tell a
good part of the story. Note that across the largest
portion of the audio spectrum and especially through
the midrange the AR-6 responds almost like an
amplifier . ..

Directional effects through the treble region, as
evidenced by the average of 2dB that separates the
three response curves, are actually less pronounced
than we’ve seen in some costlier systems. Tests made of
the effect of the tweeter level control show that it can
vary the response from completely minus the tweeter to
a steady increase in tweeter output of about 2 dB across
its range. The design in this particular area is just
about perfect. .. Pulse tests indicate virtually no
ringing; in fact the AR-6 seems better than average in
this regard too.

...apair of AR-6s would be an excellent choice.”

The workmanship and performance in normal use
of AR products are guaranteed from the date of
purchase; 5 years for speaker systems, 3 years for
turntables, 2 years for electronics. These guarantees
cover parts, repair labour and freight costs to and from
the factory or nearest authorised service station. New
packaging, if needed, is also free.

The AR catalogue and complete technical data on
any AR product are available free upon request.

Acoustic Research Inc.

Massachusetts, US.A.

All AR audio equipment is on demonstration at the
AR Music Room in the Sydney showrooms of the
Australian Distributors.

Australian Distributors

W. C. Wedderspoon Pty. Ltd.

193 Clarence Street, Sydney. 29-6681

AR sound equipment may be purchased from the following Australian Deslers:

N.S.W.: Magnetic Sound, Sydney. 29-3371. Sydney Hi-Fi, Sydney. 29-1082, VIC.: Brasch's, Melbourne; Douglas Trading, Melbourne, 63-9321.
S.A.: Sound Spectrum, Adelaide. 23-2181. A.C.T.: Homecrafts, Canberra, 47-9624. W.A.: Leslie Leonard, Perth. 21-5067. Alberts T.V. & Hi-Fi

Centre, Perth. 21-5004. QLD.: Brisbane Agencies, Brisbane. 2-6931.
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Low noise
Screwed Cassettes
in hinged

plastic boxes

IMPORTED FROM U.K.

~ Until now
rich cassette sound
came at arich price..
Here's the first high quality
cassette at a moderate price!

3182 for 1 hour'splay § 262 for 1% hour's play
3382 for 2hour'splay  $VeS2 for head cleaner ez

TRY THEM
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times of 10 to 15 seconds were
possible, but the distortion and the
discrete steps in delay were very
noticeable.

In addition to the method we used
for testing, it is possible to set up the
two delays with differing frequency
responses using the independent tone
controls in each delayed channel. This
enables the reverberation time to vary

REVERBERATION-. 4 5 . J

1 |

¢ RMS  LowerLim Freq
S [Y'r?rv-rt'r‘rwr'r-vr*rTTTTTVﬁ T
-‘4——*__,'_

-

with frequency, thus duplicating room
conditions or producing special
effects.

While we have discussed at length
only the most expensive unit, the
cheaper wunit will duplicate the
performance of the more expensive
unit with approximately half the delay
time and with only one delay signal
in the reverberation mode.

Both units are produced in standard,
commercially available rack modules,
and have simple but neatly engraved
aluminium front panels. The
appearance is consistent with low®
production specialised equipment and,
therefore, rather less impressive than

20 H: Wr Spesd _B  _mwnisec Paper SpeedQ.0] mmisec
e

the average hi-fi enthusiast has come
to expect, particularly from American
and Japanese equipment
manufacturers.

The Trevmar digital delay lines offer
a new concept in the generation of
reverberation. The performance should
be compared with the units which the
manufacturer hopes they will
supercede; namely magnetic tape deldy
units. When compared with these, the
performance characteristics are
favourable and, in many cases, better.
For example, harmonic distortion
which is unavoidable using magnetic
tapes is eliminated.

Considering the unit has no moving
parts to wear or require maintenance it
is competitively priced, if considered
on a long term basis.

With the addition of a noise
reduction device a reduction of 10
decibels in noise is possible. Subjective
tests on a modified unit which arrived,
atter the laboratory tests were
performed confirmed this can in fact
be achieved. [ ]

TREVMAR COMMERCIAL UNIT

Price — approximately $450.
TREVMAR STUDIO UNIT

Price — approximately $1000.
Manufacturer — Trevmar Sound Services.
6 Arcowie Road,

Dernancourt,

S.A.5075.

The Ambassador No. 32 Record
Player is an attractively designed
and presented model featuring
four speeds (16, 33, 45 & 78
R.P.M.}, ceramic turn-over type
cartridge and automatic power
cut off. Most suitable for the
simpler stereo system. Compl- e
with anti-vibration mounting.
For 240V. 50 Hz.

o0 AR5

sole
australian
agents
H ROWE adelaide brisbane
a8 hobart melbourne
perth sydney

& CO. PTY. LTD.

available from
your nearest
hi-fi specialist
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At last. Stereo for fidgets.

’

P

Up till now, listening to stereo has been tough for
people who can’t sit still.

Because with conventional speakers the only place
to sit has been at the apex of the critical sound paths.
And two inches to the left won’t do.

But now there are Carlsson speakers.

They function quite differently.

They’re omni-directional. The very first that real-
ly work. The sound comes out of the top.

They were created by Stig Carlsson, formerly Pro-
fessor of Acoustics at the Royal Institute of Techno-
logy in Stockholm. After years of research into sound
reproduction.

What are Carlsson speakers really like?

They fill a whole room with stereo sound. Wher-
ever you sit, however much you move around, you’re

Sonab

N

surrounded with stereo sound. Immersed in it. No
other speaker anywhere in the world will give you that.
Carlsson speakers were introduced into Australia
barely a couple of months ago.
Write or phone us and we’ll send you the Sonab
literature and the name of your nearest dealer.

v

| ——

Sonab of Sweden Pty. Ltd., 114 Walker Street, North Sydney, N.S.W. 2060. Telephone : 929 4288/4554.
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POCKET-SIZE
TV CAMERAS

Solid-state TV cameras may become as small as a wrist-watch — Shaun Kannan reports.

Fig 1 — RCA’s experimental video camera in demonstration
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Fig 2 — Sample picture from a CCD camera
{Bell Labs)

XPERIMENTAL all-solid-state

video cameras as small as a

palm-held electric razor have
been developed — independently — by
RCA and Bell Laboratories.

Both cameras use the basic
charge-transfer technology described
in our May issue.

The image sensing devices used in
these cameras do not need the high
voltages, electron beam scanning or
vacuum envelopes wused in
conventional TV cameras.

And, since the cameras have the
associated electronics built into the
sensor integrated circuit, further
developments could result in cameras
with sensors and electronics much
smaller than the lens itself.

BUCKET BRIGADE DEVICE (BBD)

RCA’s camera has a 0.2"” sq image
sensor on a silicon integrated circuit.
The 1408 photo-sensitive elements are
arranged in a 32-row matrix with 44

elements in each row. The elements
are spaced 0.003"” apart. The device
can be visualised as rows of
isolated-gate FETs with sources and
drains connected and with the gates
coupled to the drains.

The electrical charges representing
bits of stored information are
transferred from one element to the
next by means of clock pulses that
raise the level of each element in the
correct sequence — in the same way as
a fire-fighting brigade passes a bucket
of water down the line.

On the same chip, the BBD has a
32-stage shift register also operating on
the bucket brigade principle. This is
used for the vertical scanning and
a-line-at-a-time read-out to give the
picture signal. Only nine connections
are enough to feed control signals to,
and take the video signal from, the
sensor.

Image resolution is not as good as a
conventional TV camera which has
nearly 400,000 picture elements but it
is sufficient to give a recognisable
picture of a foot-square object.

The device uses horizontal transfer
scanning. Stored charges from each
row are successively transferred into a
continously operating output register;
see Figs 3 and 4. Each row of sensors
is a BB register in which the sources
and drains of MOS transistors are
revrese-btased to act as photo-diodes.
In the in-between-scan 1/60 sec
period, the horizontal clock voltages
are disconnected from all rows,
allowing a charge pattern to be built
up on the sensor, corresponding to the
image being viewed. The horizontal
clock is then re-connected via
transmission gates, and the 32-stage
BB scan generator switches the gates
‘on’ sequentially. The charge pattern
in each line is transferred to the
output register which again is a similar
BB and delivers the charge patterns in
sequence to an output amplifier also
integrated on the same chip.

CHARGE-COUPLED DEVICE (CCD)

Bell’s camera has a 4.8x6mm sensor
with 13568 light-sensitive elements in
a matrix of 128 rows, Bit density is
0.0016"" square per element. The
operation is essentially as outlined in
our May issue but only one 64-row
area is used for imaging; the other
64-row area is used for storage and
read-out. The imaging charge
accumulation) period »f about 1/60
sec is followed by a frame transfer
sequence which shifts the charge
pattern from the imaging area into the
storage area in about 1m sec. While a
new frame is being integrated in the
imaging area, the image in the storage
area is shifted down, one line at a
time, so that lines of information enter
the horizontal serial register in
sequence. The horizontal register then
shifts each line of information to an
output diode to give the video signal in
a serial form.

The frame read-out is completed by
the time a new charge pattern is
formed in the imaging area, and the
storage area is then ready to have the
new frame transferred into it. The
cycle is repeated 60 times a second.

CHARACTERISTICS

At this admittedly experimental
stage, some tentative characteristics
for such systems can be formulated.

For example, there are two scanning
schemes: line-by-line horizontal
transfer (HTS) as used by RCA, and
vertical transfer with separate store
(VTS) as used by Bell. Also there are
two charge transfer techniques: the
bucket brigade technology used by
RCA, and charge coupling as used by
Bell. In principle, either VTS or HTS
can be used with either method of
charge transfer.

Both systems of scanning and both
systems of charge transfer are capable

‘ Fig 3 — Block diagram of a BBD charge-transfer sensor

Fig 4 — Circuit Diagram for the BBD sensor (To aid clarity, the two

VIDEC OUTPUT photo-diodes associated with each element are not shown)
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for the music loving
Perfectionist

The Empire Cartridge — The Empire 1000ZE/X

How It Works

pole \ , ] poles
v
» generating
Diamond—i___{ f element

Every Empire long playing cartridge is
fully shielded. Four poles, four coils,
and three magnets (more than any
other brand) produce better balance
and better hum rejection. There are
no foreign noises with the Empire
Cartridge.  Perfectly  magnetically
balanced, with a signal to noise ratio
of 80 dB, it features a moving
magnetic element and stylus lever
system .001 inch thick. The entire
cartridge weighs only 7 grams — the
ideal cartridge weight for modern
compliance requirements.

Stereo
Measurement
Standard

The measurement standard 1000ZE/X
stereo cartridge was designed to provide
professional users such as recording
studios, radio stations, scientific and
engineering laboratories as well as serious
audiophiles with the ideal standard for
record playback evaluation.

With the ability to track effectively at
stylus forces as low as .1 gram, the
1000ZE/X never subjects the disc
whether it is a vinyl pressing or a master
lacquer to any visible wear or groove
deformation.

The Empire 1000ZE/X Stereo
Measurement  standard at  $99.95
recommended for professional users or
serious audiophiles only.

For further information and price list please write

Sole Australian Importers and Distributors:

JERVIS AUSTRALIA PTY.LTD.

JERVIS AUSTRALIAPTY. LTD.
P.O. Box 6, Brookvale. N.S.W. 2100.
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POCKET-SIZE
TV CAMERAS

CHARGE COUPLED AREA IMAGING DEVICE
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Fig 5 — Frame transfer principle in Bell's CCD sensor

of roughly the same overall
performance although, comparing the
two experimental devices, the Bell
chip has nearly 10 times as many
elements as RCA's chip but its image
definition is only five times better

since half its elements are used for
transit storage.
The VTS requires three clock

supplies: vertical transfer from sensor
to storage, vertical transfer from store
to output register, and horizontal
transfer to read-out. The HTS requires
two clocks: vertical line-by-line and
horizontal ‘read’ each line.

Total chip area required is less with
the HTS. Total transfer operations are
also less with the HTS but the VTS
could use a lower frequency for the
vertical transfer.

For comparable picture quality,
permissible dark current in the VTS is
about half that for HTS. But a
standard vertically interlaced signal at
60/sec frame frequency is provided in
the HTS, with full 1/30 sec integration
time for each field.

An integrated vertical scan generator
is required for the HTS whereas the
VTS requires no scan generator.

FUTURE OEVELOPMENTS

In an internally scanned charge
transfer sensor of the RCA type,
transfer loss at the operating
frequency determines the maximum
number of picture elements that can
be wused. Current developments
indicate that, while a 150x150
element array scanned at 30 frames
per second does not represent a final
upper limit, this size is somewhat
smaller than sensors envisaged for the
chargecoupled variety.

The Bzll Lab device is basically an
analog shift register and Bell scientists
are confident that their CCD
technique can also be used to make
devices for diverse information storage
and processing applications such as:
computer memories, telephone
switching systems, echo suppression
and bandwidth reduction in
transmission lines, filter network
synthesis, and an audio or similar
delay requiring storage of a large
number of information bits. In this
last application, a 128x106 CCD array
could, for example, delay an analog
signal containing frequencies up to 13
kHz for a period of half asecond. @
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UNITED TRADE
SALES P/L

280 LONSDALE STREET,
MELBOURNE, 3000
PHONE 663-3815 (Opposite Myers)

CASSETTE TAPEHEADS. Transistor,
mono @ $1.50 ea. P/P. 15 cents.

UHER TAPERECORDER MOTORS
AND TRANSISTORISED MOTOR
CONTROL MODULES. $5.50 the pair.
75 cents P/P.

HEADPHONES LOW
New $1.50 P/P, 50 cents.

ELECTROLYTIC CAPACITORS. 500
F. 50 volt. 50 cents. 640 UF. 16 volt.
S cents. 32 UF. 350 volt. 35 cents, P/P.

10 cents.

MINIATURE POTS. 250 ohm. PRESET
or 10K. PRESET. @ 15 cents each. P/P
10 cents,

IMPEDANCE.

LOOP STICKS. 4%2'. $1.00 ea. 8" $1.25
ea. (Broadcast only) P/P. 15 cents.

POWER TRANSFORMERS — BRAND
NEW. Primary 230 Volt AC-Sec. 26-0-26
volts 280 ma-Sec No. 2 90 volts. Size
21/4'; x 2' x 7/8". Only 1.50 ea. P/P 50
cents.

SPECIAL — CURLY CORDS. 25 cents
ea. P/P 15 cents.

MULTIMETERS —

Sens, DC Sens. AC  PRICE
C-1000 1,000 o/v 1,000 o/v $6.75
cgsOO/P 20,000 o/v 10,000 o/v $18.75

A
100D/P 100,000 o/v 10,000 o/v $34.50
Add 60 cents for pack/post

WIDMAIER SWITCHES. 2 sets, change
over contacts. $2.00 each. P/P 20 cents.

DENSHI CONSTRUCTION KITS, no
soldering required. There are 16 Projects,
including Transistor Radio, Morse Code
Oscillator, Continuity Tester, Signal
Injector, Transistor Wireless Microphone,
Transistor Reflex Radio and numerous
others. These kits are priced at only
$11.50. P/P BO cents.

3,000 TYPE RELAYS. No specific coil
resistance supplied. 5O cents ea. P/P 30
cents.

PIANO KEY SWITCHES. 6 keys, 4
sections with 6 changeovers, $1.00 ea.
P/P 40 cents,

SILICON DIODES. 100 P.I.V.
amps. $4.50 ea. P/P 40 cents.

PHONE JACKS 3.5 and 2.5mm 10 cents
ea. P/post 6 cents.

COMPUTER BOARDS. Size 1. Contains
4.0c45, glass encapsulated. 2 min,
toroids. 10 diodes $1.00 ea. P/P 20
cents.Size 2. Average 10 Transistors, 30
diodes, resistors and capacitors. All
components have long leads. $2.50 ea.
P/P 40 cents.

RECORD PLAYER MOTORS — c/w
speed control. 6v — $1.00 each. 9v $3.50
each, Plus 40c. P/P.

PUSH BUTTON CAR RADIO TUNERS
— BROADCAST c/w coils. $5.00 each
plus SOc P/P.

TAPE RECORDER MICROPHONES
c/w switch, lead and double pin ptug.
$6.00 each plus 40c P/P.

2 SB407 TRANSISTORS — 30 watt.
$1.25 each plus 20c P/P.

-145

ALL PRICES SUBJECT TO
ALTERATION WITHOUT NOTICE

Wanted to buy —
Test Equipment
Transmitters,
Receivers, etc.
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Competition. Not only do we have a first

prize of two Rectilinear Xl loudspeakers,
donated by Leroya Industries of Perth, but we also
have a prize for EVERY ENTRANT. In other
words, you just can’t lose!

All you have to do to enter is to fill in the entry coupon,
place the speaker characteristics listed in order of priority
and tell us in a few words why you placed them in this
order.

The speakers being given by Leroya Industries as the first
prize are two bookshelf models finished in American
walnut veneer. The vented enclosures of each unit includes
a three-way speaker system consisting of a ten inch woofer,
a five inch twin cone mid-range speaker and a three inch
tweeter.

Apart from the main prizewinner, the runner-up will
receive S50 worth of Memorex recording tape, the third
prizewinner will receive $25 worth of Memorex tape and
every other entrant in the competition will receive a copy
of the 36 page Bib ""Hi-Fi Stereo Hints and Tips”. This
booklet is a splendid guide to the use of audio equipment,
explaining in lucid terms the functions of each component,
various technical terms, installation of equipment, tape
subbings, etc. It is written by John Borwick, B.Sc., an
internationally acclaimed audio expert. Being a British
publication, there are several points irrelevant to Australian
audiophile’s needs, such as wiring of plugs and lists of
English periodicals. But this in no way detracts from the
usefulness of the booklet.

YOUR ENTRY

Choosing a loudspeaker is never an easy task as so many
considerations have to be taken into account. It is to some
extent a matter of individual taste as to what is required
from a loudspeaker and what is believed to be the salient
points of any one speaker system.

There are certain characteristics which every speaker
system must possess. But the decision as to whether the
point of prime importance is the appearance, the size or the
frequency response is often a matter of the individual
buyer’s personal requirements.

The purpose of this competition is to find a sequence of
priorities to act as a guide when buying a speaker system
We would like you to mark down the features we have
listed in order of preference and then to write in thirty
words or less why you have placed them in that order.

Send your entry as soon as possible to: Speaker
Competition, Electronics Today International, 21-23
Bathurst Street, Sydney, N.S.W. 2000, together with the
entry coupon. Any entry not accompanied by a coupon
will be considered invalid.

The competition closes on January 31st, 1973, with the
winner being announced in a later issue.

A panel of judges appointed by the magazine will decide
the winniig entry,

No reader can afford to miss this Speaker

Contest

All entries must be accompanied by the coupon from
Electronics Todey International. There is no entrance
fee, but any entry not accompanied by a coupon will be
deemed invalid by the judges.

The winner will be decided by a panel of judges
appointed by the Editor of Electronics Today
International. The judges’ decision will be final and no
corresporidence will be entered into concerning the
outcome of the cantest.
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COMPETITION

Conditions

Al entries should be addressed to: Speaker Competition,
Electronics Today International, 21-23 Bathurst 5t,
Sydney, N.S.W. 2000.

Ensure that your name and address is printed clearly on
your entry coupon.

Closing date for the competition will be January 31st,

Mark your order of preference in the boxes, i.e. 1 for first
choice, 2 for second choice, etc.

High efficiency

Low distortion

Wide frequency response
Smooth frequency response
Wide polar response
Attractive appearance
Reasonable size

High power handling capacity
Parts and labour warranty
Moderate price

Superior transient response

O000D00D0DD0DO0O0 0O

Explain in thirty words or less the reasons for your
order of preference.

= S S Y

% ENTRY COUPON

ELECTRONICS TODAY INTERNATIONAL SPEAKER .
COMPETITION

. 21 Bathurst Street, Sydney, N.S.W. 2000 .
Herewith, please find my entry for your Speaker .
Competition. | have read the rules of the contest and agree to
abide by the judges’ decision

SIGNED DATIE PSSP

NAME (block letters) .

ADDRESS B l
|

. A separate coupon must accompany each entry.
Closing date for the Speaker Competition is January 31st, .
| REA

L---- -------J



DARLINGHURST HI-Fl Stereo CentrePty.Ltd. 31-6786

MIRANDA HI-Fl Stereo Centre Pty.Ltd.- 525-6745
WESTS HI-FI Burwood- 747.4444

combine to promote the greatest

value HI-Fl stereo system in
Australia today

> 9 “o4 L s o
) E..». secoos
o S

only $599

Leak Mk LII Kenwood 5002 Dual 1215 Leak Mk 11l

KENWOOD KX-700 SPECIFICATIONS KENWOOD 5002 SPECIFICATIONS

Head . ...........ccvunn Super Ferrite Head (SFH) Total Power Output: ...... 140 watts 41 dB at8ohms (MR
Recording & playback, erase Continuous Power Output . . 50%50 watts at 8 ohms

TapeSpeed ............. 1-7/8 ips {4.75 cm/sec) Harmonic Distorting ...... less than 0.5% at

Frequency Response ...... 25 ~ 16,000 Hz (Cr0, tape) rated output from
25 ~ 13,000 Hz (Regular tape) 20 Hz to 20,000 Hz

Signal to Noise Ratio ... ... Dolby in: better than 58 dB Intermodulation Distortion . less than 0.1% at —~3 dB rated
(CrQ5 tape) better than 55 dB output

{regular tape) Dolby off: better Frequency Response ...... 20 Hz to 50,000 Hz +1 dB
than 48 dB (Cr03) better than
45 dB (regular tape)
Recording Bias Frequency .. 85 kHz
Separation .......... ... better than 40 dB (between
tracks) better than 40 dB
{between channels}
Wow/Flutter ............ less than 0.13% Kenwood KX-700

Total Harmonic Distortion . less than 2%




® ... FULLY SEALED CABINETS
... ACOUSTICALLY DESIGNED
De ltron ....LIFT OFF FRONTS
....ATTRACTIVE FINISH IN

—

21EIIZ\BOEN IA\IJERIE\IATIONAL PTY. LTD. ... AUSTRALIAN NATURAL TIMBERS
LEP DE, KYLE BAY 2221

PHONE 546 7000 (3 LINES) ....CUSTOM BUILT CABINETS

CABLES “DEITRONICS” SYDNEY

FOR SOUND PERFECTION

FOR THE ENTHUSIAST WITH MORE TASTE THAN MONEY

For The Most Complete

Range Of Loudspeakers
Contact Your Local Dealer

T - T =
Manufacturer Model Handling Frequency | Speaker Impedance ohms 1 Dimension

Max. Power Response Inches
Watts rms. Hz | Woofer Mid Tweeter 4 8 16 HxWxD

| Deitron DSS-63 8 55-18,000
DSS-83 10 55-18,000
DSS-853 15 35-20,000
DSS-833 30 25-20,000
DSS-125 20 25-20,000
DSS-1265 | 25 25-20,000




Presenting

Cartridges with Elliptical Styli

V15 Type Il $90.00
M91ED $50.00
MO1E-EP $42.00
MO3E-EP $32.00
MS5E-EP $24.00
M44E-EP $21.50

Quality Products

FOR THE BEST IN REPRODUCTION

THERE IS A CARTRIDGE AVAILABLE TO SUIT EVERY
REQUIREMENT — SELECT THE ONE MOST SUITED TO
YOUR NEEDS.

W
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Cartridges with Spherical Styli

VN15 Type 11 -7 $85.00
MI1GD $42.00
M75-6S-EP $21.50
M75-CS-EP $19.50
M44-7-EP $19.50
M44-C-EP $19.50
M44-G-EP $19.50

‘An Audio Obstacle Course’
The 5% ELWIRLad trackability test

///V\ \\\\‘This Recording is unique. Its
/ purpose is to demonstrate a

here tofore neglected factor
in phono pickup design

namely, the ability of the
pickup to stay in contact
with the groove modulations
over a wide range of
INTUROJUESTMRARONIN o uencies and intensities; in
L A, SRR other words, to track the
groove. Most cartridges should be able to effectively
track the mildest level at their rated needle force, but
only a truly exceptional pickup will track the 4th
level without breakup. Each level is 4db or 58%
higher than the preceeding one, and consequently the
4 steps encompass a total increase of 400%! Actually
the recorded levels are so high and the velocity
inCrease so great that it seems a near miracle that any
cartridge could successfully track level 4 but the
V-15 type |1 does so, and well at 1% grams in a Shure
SME Tone Arm with a professional quality turntable.
Side 1 is designed to test tracking ability at very high
and very low frequencies and is recorded in both
channels. Side 2 has single channel stereo tests for
1,000 cycle level, channel balance, phasing and
tracking ability using several musical instruments.

This attractively styled cover $7 50

WEIGHT WATCHER
— PAR EXCELLENCE

~—

]smo==]

SFG-2 Force Stylus Gauge

Low-cost, precision stylus force gauge is a must for the
serious audiophile. Detects excessive or insufficient tracking
force; allows precise resetting of stylus force to maintain
optimum tracability and sharply reduce wear on records and
stylus tip. Especially valuable when cartridges are switched.
Accuracy to within 1/10th of a gram in % to 1% gram
primary operating range; extended range to 3 grams. The
SFG-2 uses friction-free, stainless steel pivot points and
easy-to-read reference bars in a permanently accurate
"balance’” system no springs to weaken or wear out.
Special tilted mirror reflects reference bar positions for
effortless, accurate reading. Greater accuracy in measurement
is obtained because the SFG-2 is used with the tone arm in

actual playing position,
$950

MODEL SFG-2 Stylus Force Gauge

and recording only
Australian National Distributors

342 KENT STREET, SYDNEY 2000.
Queensland:
RON JONES PTY. LTD.
57 castlemaine St.
Milton 4064.
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AUDIO ENGINEERS PTY LTD

AUDIO ENGINEERS (VIC)
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— TELEPHONE: 29-6731

Western Australia
ATHOL M. HILL P/L.,
1000 Hay St.,

Perth 6000

Victoria

2A Hill St
Thornbury 3071
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BLOWING BUBBLES

Radio beam creates giant heat bubbles in ionosphere

nited States Department of
| |Commerce scientists are creating

immense, invisible, short-lived
bubbles in the upper atmosphere in a
new kind of investigation made
possible by an advanced radio
transmitter.

The heated bubbles are formed in
seconds at altitudes up to 320km by
the action of a 1T00MW radio beam.

They grow to their full 80 to 160km
size in about 20 min under the
influence of geomagnetic forces.
Composed of the electrified gas of the
ionosphere, the bubbles elongate
upward and downward under
constriction of ""tubes of force” that
are generated and shaped by the
earth’s magnetic field.

Within minutes or hours, depending
on time of day and conditions in the
high-level environment, the modified
region of the ionosphere rebounds to
its natural state.

Observations of these effects on the
upper atmosphere should lead to
better understanding of the
ionosphere, to improvements in
long-distance radio communications,
and to the advancement of plasma
physics.

Results of the first year of research
were reported recently in the journal
Science by two Department of
Commerce scientists — Mr. William F.

Utlaut, Deputy Director of the
Institute for Telecommunications
Sciences (1TS), Office of

Telecommunications; and Mr. Robert
Cohen, consultant to the Aeronomy
Laboratory, National Oceanic and
Atmospheric Administration (NOAA)

both located in Boulder, Colorado.

The two scientists had originally
expected the intense radio beam only
to heat electrons, but they found that
they were also producing a variety of
ionospheric instabilities. They regard
this mixture of expected and
unexpected events as  genuine
modification of the ionosphere.

Chief among the non-surprises was a
finding that the radio beam raised
temperatures of the ionospheric
electrons by as much as 35%. But a
prediction that the expected
temperature change would cause
slightly enhanced reflection of radio
signals sent up to diagnose the
modified region of the ionosphere
turned out to be the reverse of what
occurred.

Another major surprise was the
artificial creation of a natural

phenomenon known as spread F
“F* referring to the upper layer of the
radio-reflecting region of the
ionosphere and ‘‘spread’’ describing
the patchy pattern of refiected signals.
“Since the advent of rockets and
satellites”, say the scientists in their
Science report, ‘man has employed
artificial modification of the
ionosphere as a method for studying
it. Modification has been accomplished
by such means as chemical releases,
atomic bombs, and small
electron-beam accelerators The
possibility of active experimentation
with the ionosphere by temporarily
moditying it using  high-power,
ground-based radio transmissions has

long been a desire of researchers. By
contrast with the other techniques,
ionospheric modification using radio
transmissions at frequencies that
interact with the ionosphere represents
an attractive and hygienic alternative,
in view of its relative controllability,
repeatability, and rapid reversibility.”

The natural ionospheric plasma has
scientific advantages over laboratory
plasmas, such as those used in nuclear
fusion research. Chief among the
advantages is the ionosphere’s
unbounded nature, as opposed to the
experiment-disrupting walls of
laboratory containment devices. This
outdoor plasma now can be
simultaneously modified and observed

One of the ten elements of the 110m diameter radio transmitter array.
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a commitment to excellence

The Marantz corporate commitment to excellence means Marantz make the best stereo
equipment available.

ERRahR°cshERnllw,
Professional quality amplifiers

Marantz is determined to build the finest audio
equipment honestly rated-in every range.

From our $1000 Model 1200 amplifier to our
$199 Model 1030, every Marantz is built to a
professional standard of workmanship, durability
and predictability of performance.

MODEL 1200

You pay a little more for Marantz excellence but you get
the best equipment available — backed by the Marantz 3
year warranty.

MODEL 1030

] e A P 0 oS N A A WV 4
Imperial Speaker Systems

Marantz Imperial Speaker systems deliver superbly clear,

uncoloured sound, as demanded by professionals. What's more

these high efficiency speaker systems bring out the ultimate

sound reproduction even from amplifiers with modest power output.

The combination of Marantz amplifiers and speaker systems provides
truly incomparable sound reproduction at any price level.
Marantz Speaker Systems:— $89 to $249.

AVAILABLE FROM SELECTED HI-FI SPECIALISTS

Send coupon for brochures and dealer list. IMPERIAL 7

[ tor Auiema (asia) PIL, 0. ox 604, oo, | IV GEM MO HR W 2,
S.W. 2100.
I €6

. we sound better”

Please send me brochures & dealer list for your Marantz
systems.

|
|
Name . ...t -
|
|
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from ground sites.

The new Department of Commerce
transmitter l'ocated at Platteville,
Colorado, 64km east of Boulder,
employs a 110m ten-element circular
array of antennae, with an additional
element in the centre for beam
focusing. It is capable of projecting
effectively a 100MW radio beam that
is tunable between 5 and 10MHz, the
usual range of ionospheric penetration
frequencies.

The intense beam is transmitted
straight up at very close to the
penetration frequency — the
frequency at which a radio wave passes
completely through the ionosphere.
The purpose here is to deposit a
maximum of radio energy in the
ionosphere. The closer the transmitted
heam approaches the penetration
frequency, the higher it reaches before
being bent back to earth, the more it is
slowed down, the longer it remains in
the ionosphere, and the more its
energy is absorbed by the ambient
electrons. Absorption in the F region

the electrical neutrality of the
jonospheric plasma. Within 20 min or
$0, the dimensions of the heat bubble
may grow to 80 or 160km.

When the transmitted beam was
given left-circular polarization, airglow
observations of excited oxygen atoms
at the wavelength showed a
predicted suppression, indicating a
35% electron temperature increase.
Observations of the effects of
transmissions with right-circular
polarization, on the other hand,
showed an enhancement of the 6300

emission. This unforeseen result
implies, according to Utlaut and
Cohen, that another process is also
occurring, an increase in airglow
produced by collisions of oxygen
atoms with very hot electrons. The hot
electrons are presumably activated by
a plasma instability in the ionosphere.

Because of the unstable condition, the
powerful  radio  transmissions  at
ionospheric frequencies “"‘pump’’ the
electrons to high energy states.

Still another surprise noted in the

suggesting instabilities in the
ionospheric plasma. If they do appear,
it is almost always at night, generally
after midnight. No one had predicted
that the Platteville transmitter was
capable of generating this spread F.
But that is what the ionograms
repeatedly revealed, in daytime as well
as night.

Still another surprising observation
experienced by the Boulder scientists
was a large attenuation in radio-wave
reflectivity from the regions of heated
electrons. They had expected their
diagnostic signals to undergo enhanced
reflection from the modified portions
of the ionosphere. o

's  maximized at the penetration
frequency.

The electron heating takes place in
about 20s. The heat bubble expands
more slowly, however, because the
negatively-charged electrons must drag
the heavier, slower-moving positive
ions with them, in order to mamntdin F

airglow

mechanism.
Under

region

observations was the
enhancement of
from excited oxygen
opposed to atoms) by an unexplained

cettain natural
theoretically unexplained conditions,
echoes

infrared emissions
molecules (as

Model showing the yeometric configuration
of the 110m diameter antenna near Boulder,
Colorado, used i transmitting a 100MW
radio beamn that mod:fies the ionosphere.

and as yet

become diffuse,
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EVERYTHING IN_ELECTRONICS _ '

95.97 REGENT ST., REDFERN, N.S.W. 2016 - 69-5922

WORTH WAITING FOR

The M.S. COM-
PONENTS
Catalogue.
Ready id
9713.

NOW ACCLAIMED

FOR THE LARGEST &
CHEAPEST RANGE OF
ELECTRONIC COMPO-
NENTS IN THE COUNTRY.
Thousand’s of ‘Off the Shelf’

TR

= —=

=

Full of Barg

= ains, informa- B
— tion, thousands bargains. Look in... Browse
of items. around . ..Save Cash. No

obligation to purchase.
Please do not send any money
yet, as this is purely advance
notification.

SCOOP PURCHASE

SANKEN HYBRID AUDIO POWER I.C.
AMPLIFIERS High-power Hybrid Amplifiers to
Hi-Fi, Stereo, Musical Instruments and other
Audio applications. Completely self-contained,
requiring onty an output coupling capacitor,
parastic oscitlation suppressors and a power
supply. Two models available,

Type SI-1010Y

Type S1-1025E

Max RMS power 10 watts 25 watts
Output load 8 ohms 8 ohms
Supply voltage 34 volts 48 volts
Absolute Max S.V. 40 volts 55 volits
Supply current 0.65 amps 0.8 amps
Price ptus 20c post $8.50 $13.50

Data sheet supplied with each unit — only limited quantities available.

STEREO TAPE ADAPTOR KIT

Kit consists of all necessary components & instructions to
construct this Unit which is designed to operate with the
‘WORTEX' Sterec Cassette Deck. Technical Data: 2 channel
amplifier internally equallised to accept signals from tape heads
& converts it to feed any amplifier system. Max. output
200m/V. Freq. response 25Hz to 20KHz. Power requirements
are 18 volts at 6m/a., which can be supplied by 2 x 9 v batts.
Complete kit of parts $6.25 + 25c post.

SCOOP PU RC HASE' 1 ‘VORTEX' Stereo Cassette
U Deck mechanism with Tape

eject facility and resettable counter.
Easily operated by 5 push-button
(Piano key) controls,

and includes High

Quality **ALPS' recording

or play-back head and

erase head. Tape

. speed 4.75cm (1-7/8") sec.
N Plus or minus 1.5% Wow
[ and flutter less than 0.25%.

. Operates on 250VAC.
Fantastic value at only

$29.00, plus 50c post.

A FIRST FROM M.S. COMPONENTS

D.I.P. PLUG BOARDS. The latest innovation from VERO Electronics.
May be used for mounting & Inter-connecting dual-in-line packages for
development applications, as well as production runs where variations
of the basic design may be required. The layout pattern permits the
mounting of packages having any number of terminations provided
they are on 0.1" centres. D.l.P. Boards are punched overall with a
matrix of holes on 0.1" centres ready to accept dual-in-line packages or
1.C. sockets.

Types available: 12759-3. 3.8" x 2.75" Price: $3.25 10c post.

Handles to match to fit on either Card in Black, White, Signal Red, Sky
Blu;:, Pea Green & Yellow. Pt. No. 10037 Clip on. Price: 50c ea +10c
post.

Data sheet of the full range of D.1.P. Boards 25c each.

NATIONAL SEMICONDUCTOR PRODUCTS
we are pleased to announce that WE carry the full range of
Digital & Linear Integrated Circuits of this proven and
reputable Company at the best *Value for money' prices.
Details & full prices can be obtained on request by sending self
addressed envelope.

Wishing all our clients a very happy Xmas and a prosperous
New Year.
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HEAR
JBL

LANCER 55

NOW!
PHOTO I

SYDNEY’'S NEWEST

JBL DEALER

FOR A DEMONSTRATION
ON THIS OR ANY

OTHER HBL MODEL

Call in now or phone

JOHN BARCLAY

PHOTO HI-F

367 PITT STREET,
SYDNEY 2000

26-3234 61-2049

OPERA HOUSE

AWARD

he Prince Philip Prize for the

I Australian Design Certificate of

Merit in the “building systems

and components’” group has been

awarded to Amalgamated Wireless

{Australasia) Ltd. for its

electro-acoustic system for the Sydney
Opera House.

Initiated by the Industrial Design
Council of Australia, the prize is given
annually for a product or system of
original Australian design closely
associated with Australian life and
industry. The award recognises basic
design qualities with emphasis on
economy and inventiveness. The
primary aim of the award is to
recognise a product which either has
made or is likely to make substantial
economic contribution to Australia’s
industrial advance.

The award was presented by- the
South Australian Governor, Sir Mark
Oliphant, to Mr. Wesley Moon, (AWA
Engineering Products Division) at a
ceremony in Adelaide.

Designed and manufactured at the
Company’s North Ryde works, the
electro-acoustic system consists of
eight major sound systems which may
be coupled together as required. These
include five control consoles which
incorporate state of the art solid-state
equipment of extremely  high
performance specially developed for
this application.

In their comments on the AWA
entry, the judges said they had
considered not only the design of the

control console but also the acoustic
controls associated with the building
in  which it was installed. The

equipment to be effective had
essentially to be integrated with the
Sydney Opera House. The acoustic
performance of the five systems was
believed to exceed anything hitherto
produced in Australia and was at least
equal to known equivalent
installations overseas.

The judges went on to say: “The
console is of excellent design with a
massive  array of controls for
monitoring and mixing the incoming
signals, arranged ‘within easy reach of
the operator .and grouped for easy
recognition.”

A unique aspect of the system is in
the design of the speaker columns
which beam the sound to the audience
in such a way that the frequency
distribution is even throughout the
audience. Previously, speaker columns
tended to project the high frequencies
to the centre only. The speakers, up to
19 in one column, are spaced in a
geometric progression with variable
filters on each speaker.

Another innovation is the all-round
sound system for special effects which
simulate sound source movement in
any direction relative to the
audience.”’ ®
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INTRUDER

ALARM SYSTEMS
~SALES—SERVICE—INSTALLATION-

Alarm Modules, Electronic Eyes,
Photo Sensitive Cells, Radar,
Gas/Heat/Smoke Sensors, Sirens,
Bells ressure Mats, Door
Monitors, Car/Caravan/Home/
Office Hold-Up Factory Alarms,
Key Switches, Reed Swiltches,
Relays, Shock Recorders,

Aluminium Tape. You Name It,
We Have It.
Send 21c In Stamps For Catalogue,

SHOWROOMS

Shop 9, Chard Rd., Brookvale,
10 Crinan St., Hurlstone Park.
Phones 93-7292 or 55-7151.

ADDRESS ALL MAIL TO
R.C. PROTECTOR ALARM SYSTEMS
Box 226 P.O. Brookvale,
N.S.W. 2100.

CLEARANCE SALE

ELECTRONIC EQUIPMENT
AND COMPONENTS

Receivers, transcevers ex-Army &
Citizens Rand transmitters, test
equ.pment, oscithiscopes, si1g

aenarators, multimeters, chassis racks,
paneis, computer parts & boards,
power transformers up to 6.6KV,
valves, transistors, potentiometers, etc,,
speakers, amplifiers, cables hook/up
& coaxial 50 & 70 ohm, multicore up
to 50 core. Panel meters, AVO meters,
valve testers and atl types of electronic
components

7,000 sq. ft. of electronic gear, plenty
of parking come and inspect. Open
10-5 p.m. weekdays, 9.30-12 Saturday
Wanted to buy rece€ivers, tranceivers,
clectronic equipment & componcnts
Top prices paid

SPECIAL THIS MONTH

No. 62 tranceivers Army type 1.6 to
10M/C 12 Volt operation price $39.50.
0 chm coaxial cable ' diam. new

price 45c yd
(DISPOSAL

HAM RADIO srancH)

104 Highett Street, Richmond, Vic.
3121. PHONE: 42-8136.
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with a little help from some dedicated Swiss
craftsmen, a few Danish precision engineers
and a fussy British technician or two.

And you don’t need to be a millionaire. You do need to be discriminating, and
realise where greater value lies in terms of precision engineering and performance.
Here’s a few hints . . .

Invest in the Swiss made Thorens
turntable.

There are two models . . . the TD-125
and the TD-150 Mk. Il. Why Thorens?
Read these opinions from leading
overseas reviewers: ‘‘the best three-
speed manual we've ever tested” —
High Fidelity. “wow and flutter were as
low as we've ever tested"” — Stereo
Review. “a favourite contender in the
best turntable category’’ — Audio. “it
would be hard to imagine a unit that
pertorms better”’ — Electronics world.
Now look at these brief Thorens
specifications:

TD-125. @ Transistor governed 16 pole
synchronous motor ® Three speeds

® *=2% speed control on all speeds

® Belt drive ® 7Yz |b. 12” diameter
turntable ® Wow and flutter *=0.08%

® Rumble —68dB.

TD-150 Mk. Il. ® Same precision
manufacture as the TD-125 but at a
lower price ® 16 pole synchronous motor
® Belt drive ® 7 Ib. 12” diameter turntable
® Two speeds — 33% and 45 r.p.m.

® Wow and flutter =0.09% @ Rumble
—65dB.

So your Thorens turntable
represents your help from the

tastidious Swiss . . .

Now we turn to Denmark .. . to
the famous Ortofon organization.
This is the source of your new
stereo cartridge!

THE ORTOFON M15.
Featu-ing entirely new principles, the
Ortofon M15 stereo cartridge maintains
the professional reputation of the makers
in every way . . . for over 80% of
recording studios as well as radio and
television stations specify Ortofon . . .
on a world wide basis!
When you see your Bleakley Gray
franchised dealer, you can choose from
the Ortofon M15 Super, the M15 or the
MF15 cartridges. These are all
attractively priced
Typical specifications are:
M15. Welght of cartridge

5 grams.
Frecuency response

20 Hz. to 10 kHz. = 1 dB.

20 Hz. to 20 kHz. = 2 dB.
Recommended load

47 k ohms.
Chennel separation at 1 kHz.

Greater than 30 dB.

Finally, to the United Kingdom...

KEEP YOUR RECORDS CLEAN
WITH WATTS EQUIPMENT

Few music lovers realise that
airborme dust and dirt are the
greatest enemies of your records,
and cause untold amounts of

noise and interference. And the
more sensitive your equipment

Is, the greater the problem!
However, you can prevent most

of the trouble with . . .

WATTS “MANUAL PARASTAT”
(illustrated)

Model Mk. IIA. A dual purpose record
cleaner designed to maintain new
records as new and to restore fidelity to
older discs.

WATTS “DiSC PREENER"”

Designed expressly for records which
have not had previous anti-static
treatment. The “Disc Preener’” keeps new
records like new.

WATTS FAMOUS “DUST-BUG”

This novel device cleans the record,
removing dust and statjc charges as the
record actually plays! Surface noise can
be reduced considerably with the
~“Dust-Bug”.

Call and see your nearest Bleakley Gray dealer. He’ll help you create the world’s

finest stereo sound source!

Australian National Distributors:

Bleakley Gray Corporation Pty. Limited,

28 Elizabeth Street, Melbourne, 3000.

ment. (Delete items not required.)
. a
Pty.Limited.

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 ° Telex: 31904
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W, Tel. 40 4522° l

Bl kl G CO H ' Please send me all the facts about the TRorens TD-125/
ea ey 'ay rpo |on I Thorens TD-150 Mk. l1/Ortofon cartrldges/Watts equip-

NAME

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel, 95 6526 (BLocK L ERS PLEASE.)

Adelaide Office: 301 South Terrace, Adelaide 3.A. Tel. 23 6219
INTERSTATE REPRESENTATIVES
N.T,: Pfitzner's Music House, Smith Street, Darwin. Tel. 380t Q'1and: Sydney G. Hughes, 154-158
Arthur Street. New Farm, Brisbane. 58 1422 Tas.: K. W. McCulloch Pty, Ltd., 57 George Street, I

ADDRESS

POSTCODE
BGC—TOW-—1272

T LT T L T 1T 1 2

Launceston. 2 5322. W.A.. Athol M. Hill Pty. L1d., 1000 Hay 3Street, Perth. 21 7861




I 2 ENEI_L/” mous recording equupment...from

phwwy

The range of famous Brenell high
fidelity magnetic tape recorders, decks
and amplifiers for hi-fi enthusiasts and
professional users is available in
Australia through Plessey.

Brenell ST 400 four-track, three speed
stereo recorder. A fully transistorised
unit with power amplifiers and inbuilt
speakers offering exceptional quality
in terms of recording and playback
characteristics. 6 watts RMS per
channel output, 40 Hz to 14 kHz =

2 dB frequency response, 56 dB
signal to noise ratio, tess than 0.08%
wow and flutter, bass and treble
controls effective both during
recording and playback. Also ST 200
two-track stereo version.

Brenell Mk 6 hi-fi stereo recorder.
Unquestionably one of the world’s
most versatile tape recorders for
semi-professional users, it is available
for two-track or four-track stereo or
Bronall ST400 sterso recorder as a complete monaural unit including
inbuilt speakers. Fully transistorised,
Brenell Mark 6 stereo recorder three motors, three heads, four tape
speeds, full mixing and A/B
comparison facilities. 15 watts RMS
per channel output, 40 Hz to 22 kHz
=+ 3 dB frequency response at 15 ips,
wow and flutter less than 0.05%,
signal to noise ratio 56 dB unweighted.
Separate tape decks and amplifiers.
For specialists wanting to build up
their own systems, Brenell offers high
quality tape decks and amplifiers as
separate components. The Mk 6 deck
is for hi-fi systems, the professional,
solenoid-operated Type 19 deck
handling up to 10%" reels is designed
for industrial and scientific use.
Transistorised hi-fi tape link amplifiers
for stereo or mono operation are also
available.

et

483 .S
€

-
=

PLE ss Ev For further information, contact:
Flessey Electronics Pty Limited Recording Equipment
91 Murphy Street Richmond Victoria 3121
El — Talephone 42 0431 Telex 30383
ectronics NSW Faraday.Park Meadowbank 2114 Telephone 80 0111

Distributors: Qld: L. E, Boughen end Co 30 Grimes St Auchenflower 4066, SA: Roger Electronics PO Box 3 Bodbury North 5092,
WA: Athol M Hill and "Co 1000 Hayes St Perth 6000. Tas: United Electronlcs 23A Frederick St Launceston 7250 AVS?
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INTEGRATED
- AUDIO
SYSTEM-ETI 425

(Revised power amplifier) Latest version uses new amplifier module.

E X0 PROJECT
42

5

ne of the most popular projects
Owe have published so far has

been our Integrated Audio
System. Many hundreds of people
have successfully built this unit and
several commercial organizations will
shortly have it available in fully
assembled form.

The main power amplifier for this
project was based on a Sanyo module
which was marketed in this country by
STC's Component Division. (STC
catalogue number TA25B)

Before commencing publication of
this project we received a firm
assurance from STC that supplies of
the TA25B module would be readily
available at the time of publication
and that supplies would continue to be
available.

However, as many of our kit set
suppliers and readers soon found,
supplies of the module were not
available until six to eight weeks after
publication, and, as if that were not
bad enough, we have since been
advised by STC that — contrary to
their earlier assurances — the TA25B
module is no longer in production.
Instead it has been superseded by the
TA25C.

Incredibly, the new modules are not
pin interchangeable with  the
earlier version. But at least we now
have an absolute assurance from STC's
Deputy Sales Manager, their Chief
Engineer and their Technical Editor
that this module will remain in
production for a long time. In the light
of this assurance we have redesigned
the printed circuit board to accept the
TA25C.

All changes are confined to the main
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Fig. 1. Circuit diagram of the complete amplifier {both channels).

power amplifier board and the
components mounted thereon.

The new board is exactly the same
size as the original and the modules are
located in the same position on the

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1972

board. Al existing metalwork will fit
both old and new modules.

The new modules require a larger
number of external components and
because of this it has been necessary to
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EXPO INTERNATIONAL PTY LTD

THE
SOUND OF
EXCITEMENT - SYSTEM OF

THE
MONTH

Price $469

Bring your money or post
your cheque to:—

TOMS HI-FI P/L.,

239 ELIZABETH ST.,
MELBOURNE. TEL. 67-3484

STRAND
ELECTRONIC P/L.,

1. 40W Stereo R.M.S.
(Sound Effect Amplifier)
Surround or four channel
performance, need only

ARG 318 PITT ST., SYDNEY.
2. 2 speed belt-driven turntable, TEL. 26-5914.

Auto return and stop. Synchronous

motor, hydraulic cueing. PACKARD BELL P/L.,
3. SS125F Speaker System. 12", 6" 302 WICKHAM ST.,

& 5" speaker. Frequency response FORTITUDE VALLEY, BRISBANE.

20,-30,000. 30W output. TEL.5-3131
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'NTEGRATED only one channel of-the stereo pair. As CONSTRUCTION

this puzzled one or two novice project

builders we have ~taken the The general method of construction
smEM'ET' ‘I25 opportunity to puyblish a circuit remains the same as before and readers
renumber the components on the st::?wnlng the complete amplifier. are |ad\(/‘llsed :g7g?r:)s:flt the original
‘printed circuit board. Note-also that (Fig. 1). CLASEIT UL (0
the original parts list is no longer {Continued on page 66)
applicable.
In the original project we showed
r T
H 1 *
PARTS LIST ETI 425 {revised) S - . e LY
R resistor Ik ohm  vrwatt % < ! %
R2 lkonm Gwatt 5% H 'y
L] 22 ohms vwatt 3% ¢
Re 22 onms wiwatt 5% Y 2 @ T
RS 4.7 ohms Vrwatl 5% T
Re 4.7 onmi wwatt © 5% @' 1 g
Hia 220 1watt 94 I
f% g,};y:poly‘uln g . 1 % » ;@q ; 7 9
¢ 4 5 v electrolytic {PC ’ | =i
ot Ly T @ DTy T
cs ?35"1"'" polyester g Koy ]
& opATIZ oIS Pl 18 H
o b v o o+
ce 0.047 uf polyester 4 <
cio 0.047 F polyester 2 3 i $ L 4
cll 0.27 ? 3
(“ 322070 FJsv'u trobyth l
C (..l“l‘.‘dl) ectrolytic, 4 - Y -4 + 4
[-2 L 2200 UF 35V electrolytic,
(anial leads — —
cis fzsgl[m‘,v slectrolytic,
cle 2.200;" 3%V electrolytic,
(axial teads)
D1 diode AlSA
02 ALSA
D3 R AlSA
D4 ALSA
201 tenerdiode BZX 70C18
1IC1 audio amplifier TA 25C
1€2 b 3 o
PC bosrd ETOMA TA25C . . . . Iy .
2 Fuse notders Fig. 2. This circuit shows one channel of the amplifier (less power supplies). All components
2 19 amp 1 b i . : [
Sracieithe within the shaded panel are contained within the TA25C module.

RIGHT CHANNEL

LEFT CHANNEL
OUTPUT ISPEAKER)

REVISED SPECIFICATION
POWER AMPLIFIER

Frequency Response Sg:}l‘z—)zokﬂl 1dB (~-3d8B at Fo o] )ﬂ : e [

TEFT CHANNEL

Total Harmonic NUTRUTISPEAR ER -
Distortion (25W T0 SPi .»:"
output, 8 ohm load,  — less than 0.5% {50Hz to B
one channel) 20kHz)

ov
Input Impedance typically 27k {minimum 20k) {70 PRE AMP)
Sensitivity 470mV for 25W output L
Hum and Noise less than 70 dB 111
{below 25W) Z?;,'L‘o'f:y ;V:EVAB
Power Output 26W each channel into 8 ohms
{before clipping) 36W each channel into 4 ohms

How the components are mounted on the printed circuit board.

The Catalogue wholesalers want 1=

[¢}

- =

55 B o
;‘g oS g . .
. ! EXTRA PLUS ) .E § 2 e
= e b INSIDE S o . 5
- FREE 50 CENT LOW PRICES l ‘g.g 38 T
VOUCHER 2 . .
DICK SMITH | .o%io ) ¢ TOOLO g5 58 g
ELECTRO AL ORDER s TOO MUCH INFORMATION 2. % ;2
L NICS FORM ¢ % S D
CATALOGUE o FREE 50 CENT VOUCHER ANO $3% o3 . O
REPLY-PAIO OROER FORM l 28 & ° : é
RS «© o=

Hi Fi Amps Entire first printing — over 4000 copies — sold out in 3€ g : ® .

T tables 'Ta weeks. Demand for Dick’s catalogue has been utterly c2 9 T3 .

urnte 34l P9 trémendous! Down come prices elsewhere to reasonable g’E . O 2> .

Decks, Cassettes, Jevels as more and more enthusiasts learn the true LOW $3e g2 .

Educational kits, prices from Dick's catalogue. If you haven't got a . g t > % .

Amateur gear copy send 50 cents NOW. You'll get your money back £E0 = .

ateurigoart. in FREE discount vouchers. —~B 88 .

Aerials, 1000s 5 Sw g® 5

and 1000s of DICK SMITH ELECTRONICS PTY LTD 3-w 8% :

components, semi  160.162 Pacific Highway, Gore Hill 2065. (Nr. Channel 3L o8 2

conductors etc, - 4 3G a

2) — 439-5344. $am 53

Test Gear, Tools, a» O, @ o

Formulae, Symbols o 100 yards from station. o Free car park at rear. X E ¢ 8 8 g %

etc., etc. e Open Saturday mornings. ® Prompt 2 hour mail service. 8% g 3% 2 <&
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Kasons
N R-RELAY

A NEW KIND OF
SPDT REED

Bi-Stable Option

Sealed Coil

O 109 operations O Ultra low bounce

[J 500 Hz speed [J Low cost
[J Latching O 6,12,24v DC
option standard

O 20W contact  [J Magnetic shield
(low level option)

PTY. LTD.

P.O. BOX 256 BOX HILL, VICTORIA 3128
TEL:88-1715. ADELAIDE (082) 64-3296

LT .

RTS AND EQUIPMENT

OPEN 8.30 AM TO 5.30 PM
MONDAY TO FRIDAY -
8.00AMTO 12PM
SATURDAY

25A BURWOOD ROAD
BURWOOD, 2134 N.S.W.
PHONE: 747-2931

FULL RANGE OF:

Capacitors — Resistors — Potentiometers
— Semiconductors — Tuning Condensers
— Transformers — Speakers — Valves —
Switches (Rotary, Slider, Toggle, etc.)
Bezels — Batteries — Stylii Tape
(B.AS.F.) — Cassettes — Flex — Solder-
ing Irons — Relays — Plugs — Sockets
— Terminals — Tag Strips — Taghoard
Matrix Board — Copper Clad Board
Etching Material — Rectitiers — Cases
Chassis — T.V. Aerials — Cable — Fuses
Jacks and Jack Plugs and Kitsets.

COMPLETE MAIL ORDER SERVICE
All goods available at competitive
prices. Please write or ring for a |
quote . . .

66
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INTEGRATED
AUDIO
SYSTEM-ETI 425

As before, shields of input cables
should be continuous, and connected
at both ends. if the amplifier is used
with a separate preamplifier which has

its own power supply, the point at
which the input cable’s shield is
connected should also be linked to OV
at the point on the printed circuit
board marked ‘OV to PRE-AMP’.

Note that in the photograph of the
new board the modules have a Sanyo
parts number. Units sold by STC
however will bear the number TA25C.@

o
.
3
SL 0
<
:»—O
(o)

o

Revised version of printed circuit board. Note this board must not be used with the
now obsolete TA25B module hor may the TA25C module be used with the earlier

board.
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How can we sell a fully automatic helt drive
turntable for such a low price?  Simple!

We don't charge you for the quality.

The Apan BFU-121 is the first fully automatic It all adds up to the best turntable in its class. A
turntable in Australia. Built of precision parts, the turntable which features high reliability and superb
Apan BFU-121 boasts perfect record tracing from its performance without the extra cost that top quality
static balance tone arm; excellent dynamic balance traditionally warrants. And it comes with twelve
from the aluminium diecast turntable; quiet, positive, months warranty and after sales service.

constant speed 4-pole synchronous motor; feather-

touch cue-control lever; removable head shell; all for

around $125 — ready to operate with no extra costs. Manual and semi-auto models also available.

AGENTS:

QLD: Tallerman & Co. Pty Ltd,, Robertson St., Valley, Brisbane
VIC: K.J. Kaires & Co. Pty. Ltd., 4 Hill Court, Macleod

S.A.: Wm. M, Matthew & J.A. Dunn Pty. Ltd,, 251 Hutt St,, Adelaide

STATE DISTRIBUTORS:

=
agenc.es pty |td W.A.: G.K.Cameron & Co. Pty. Ltd., 246 Churchill Ave., Sublaco
a a A.C.T.: Sonny Cohen & Son, 20 Isa St., Fyshwick
TAS: W. & G. Genders Pty. Ltd., Launceston, Burnie, Hobart
431 Kent Streetl Sydney Tel.: 294338 N.T.: N.T. Musical & Electrical Wholesale Pty. Ltd., 54 Cavenagh St., Darwin
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INSTROL SLASHES
A.D.C. PRICES

ADC STEREO CARTRIDGES — AMERICA'S QUALITY CARTRIDGE

ADC 220X .. $17.00 ADC 10E mk4 ...$51.00

ADC 220X. Type: Induced Magnet; Output: 6 mV at 3 Type: Induced Magnet*
5.5cms / sec. recorded velocity; Tracking Force: 1 Outpqt: 4 mV at 5.5 cms/ sec. recorded velocity
to 22 grams; Frequency Response: 10 Hz to 18 kHz Tracking Force: 7 gram
+3dB; Channel Separation: 20dB from 50 Hz to 10 Frequency Response: 10 Hz to 20 kHz + 2 dB
kHz; Compliance: 20 x 106 cms/ dyne; Spherical Channel Separation: 30 dB from 50 Hz to 12kHz
Stylus Tip Radius: 0007"" Vertical Tracking Angle: Compliance: 35 x 10 cms / dyne i
150, Elliptical Stylus Tip: Contact radius: .0003;
% lateral radivs: .0007""
IM Distortion: Less than '2""% — 400 & 4000 Hz at
143 c¢cms / sec. recorded velocity
Vertical Tracking Angle: 15 degrees
Recommended Load Impedance: 47000 ochms
nominal

ADC 220XE ...$22.00

ADC 220XE. Type: Induced Magnet; Output: 6 mV X . .
at 5.5 cms / sec. recorded velocity ; Tracking Force: ADC 550XE. Type: Induced Magnets OEIBES: 5 mY
1 to 2%2 grams; Frequency Response: 10 Hz to 18 at5.5cms / sec. recorded velocity ; Tracking Force:
kHZ + 3 dB; Channel Separation: 20 dB from 50 Hz %102 grams; Frequency Response: 10 Hz 10 20 kHz
to 16—I<Hz- Compliance: 20 x 106 cms/ dyne; + 2dB8; Channel Separation: 20 dB from 50 Hz to 2

’ " ’ P! ¥ B 6 " . .
Elliptical Stylus Tip Radii: Contact radius .0003" 'S‘:*Yzlasc‘;,’;‘pp'::::;' e, e N e
t ius .0007*'; tical Tracking Angle: . S A . .
!.:aoeral T i ¢ radivs .0007‘; Vertical Tracking Angle:150.

ADC 550XE ...$30.00

SPECIAL INTRODUCTORY ADC OFFER ... SAVE $88$$
J. H. TURNTABLE (complete) This outstanding turntable value consists of: -

—_— {A) J.H. TURNTABLE Belt drive, synchronous motor, unmeasurably
small rumble, wow and flutter of better than
0.04%, negligible hum radiation, with 12"
diameter of platter

(B) LUSTRE ST510D ARM A high precision universal arm, stylus pressure
is adjusted by calibrated counterweight. Oil
damped cueing lift is fitted.

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

(D) INSTROL 44 STAND PLUS This acoustically sprung player stand is
HINGED 'PERSPEX’' COVER. available in either oiled teak or walnut,
complete with moulded perspex cover and

ALL THE ABOVE FOR ONLY 3105-00 el

{fully assembled & packaged)

COMPLETE HI-FI CATALOGUE
& PRICE LIST ... ONLY 50c¢

Please send me your complete hi-fi catalogue
and price list. lgnCIose hte':ewlth posta?e stamps
h iflads: il P I . icin e followin or money order to e value of 50c. |
gg:‘tsams full specifications, retail pricing and discount pricing on the following andterstand that the 50¢ will be refunded an my
o : e I 1 rst purchase.
Turntables, Player Stands and Perspex Covers, Cartridges and Stylii, Amplifiers,
Amplifier Kitsets, Separate Speakers, Speaker Systems, Speaker Enclosures,
Speaker Kits, Equipment Cabinets (Built & Kits) for Hi-Fi, Hi-Fi Accessories,
Guitar Amplifiers and Guitar Speaker Systems (Built & Kits) Technical Books.
Instrol Products, etc.




INSTROL SPEAKER

SYSTEMS

All the systems below are available in kit form. The cabinet kits come in either unpolished Queenstand Maple veneer of
unpolished teak veneer. All kits are complete, and include speakers, crossover networks (where applicable), cabinet kits, grille

cloth and innerbond.

MAGNAVOX 8-30 SYSTEM

at reduced prices.

Featured in "*Electronics Today''. It handles 30 watts RMS, features
a new high performance 8" speaker, two 3'' tweeters, and s
avallable in cabinet 20 7/8™ x 12 7/8" x 8 7/8” (1 cu. ft.) or 23
7/8" x 15¥%" x 10 7/8" (1.6 cu.ft.). Avaltable in teak or walnut
veneer,

COMPLETE SYSTEM

$42.00(1cu ft), $62.00 (1.6 cu ft)
$55.00 (1 cu ft), $65.00 (1.6 cu ft)

SEPARATE COMPONENTS
Enclosure kit (1 cu ft) $16.50 (maple}, $17 50 (teak)
Enclosure kit (1.6 cu ft) $26.00 (maple}, $28.00 (teak)
Built Enclosure (1 cu ft) $29.00 (walnut), $30.00 (teak)
Built Enclosure (1.6 cu ft) $38.00 (Walnut), $40.00 (teak)
speakers & crossover only $26.00 (one side only)

Kit of Parts
Built and Tested

WHARFEDALE SPEAKER SYSTEM KITS

The Wharfedale Super Linton, Melton and Doverdale !l} are now
available as build-yourseif kits, featuring INSTROL quality cabinet
kits in choice of maple or teak veneer.

The Super Linton kit employs an 8" and 3’ speaker, frequency
response 40.17,000Hz, cabinet 21” x 112" x912"°, 15 watts RMS,
The Melton kit employs a 12’ bass and a tweeter, cabinet 22%" x
13" x 10", 25 watts RMS,

The Dovedale 111 kit emptoys a 12" bass, 5’ mid-range and 1"
tweeter. Cabinet 28" x 154" x 10", 35 watts RMS.

COMPLETE SYSTEM

Super Linton kit (Unit 3)
Melton kit {Unit 4)
Dovedale 111 kit {Unit 5)

$52.00
$93.00
$127.00

SEPARATE COMPONENTS

$15.50 (maple), $16.00 (teak)
$26.00 {maple), $28.00 (teak)
$35.00 {(maple), $37.00 (teak)

Unit 3 encl. kit
Unit 4 encl. kit
Unit 5 encl. kit

NEW E.T. MAGNAVOX 8-30 DESIGN

A revised version of the popular Magnavox system was featured in
July 1972 edition of Electronics Today. It featured a Philips tweeter
and improved crossover

COMPLETE SYSTEM

$62.00 (1 cu. ft.) $72.00 (1.6 cu. ft.)
$75.00 (1 cu. ft.) $85.00 1.6 cu. ft.)

Kit of Parts
Built and Tested

SEPARATE COMPONENTS
Speakers and crossover only $45.00 (one side only)

91A YORK ST., (between King & Market Sts.),

SYDNEY, N.S.W. 2000. Phone 29 4258

INSTROL and SEAS COMBINE
to present 2 NEW speaker systems
the BROADWAY 201
and BROADWAY 251

BROADWAY 201 This system features the SEAS wide range 8

speaker, 21TV.GD, in yous choice of teak or wainut enclosure. The

itlt_r_acugve cabinets, which teature bevlited fronts, measure 16-7/8" x
% 9"

BROADWAY 251 This system uses the 25 TV.ED, a 10" wide

range speaker by SEAS, in teak or walnut cabinets. Featuring
bevilled fronts, the enclosures measure 21° x 12" z 114;"

COMPLETE SYSTEM

Kit of Parts {Broadway 201)
Kit of Parts {(Broadway 251)
Buitt and Tested (Broadway 201)
Built and Tested (Broadway 251)

SEPARATE COMPONENTS

BROADWAY 201 encl. k t only $14.00 (walnut) $15.00 (teak)
Broadway 251 encl. kit only $19.00 (walnut) $19.50 (teak)
8’ SEAS (21 TV.GD) speaker only $12.50
10" SEAS (25 TV.ED) speaker only $14.50

Please send me the following speaker systems.
These will be sent by road transport or passenger

rail, freight payable on receipt of goods.

.at$
.at$
sat$e .

| enclose my money order/cheque for $

NAME y
ADDRESS .




AUSTRALIA’'S

BIGGEST
ELECTRONICS
DISCOUNTERS

WEST AUST. AGENT: B.P. Electronics,
192-196 Stirling Terrace, Albany. W.A.
6330. Ph. 41-3427.

VICTORIAN AGENT: Geo. Hawthorn
Electronics, 966-968 High St., Armadale.
Vic. 3143. Ph.509.0374.

PHE'P"“ electronics

AND AGENCIES

QUEENSLAND AGENT: Proportional
Systems Australia, 4 Gaythorne Rd.,
Gaythorne. Brisbane. Qld. 4053

HEAD OFFICE and Mail Order Dept. 718
Parramatta Rd., Croydon. N.S.W. 2132.
Ph: 797-6144,

WOLLONGONG AGENT: Hi-Tec
Electronics, 265 Princes H'way,
Corrimal. N.S.W. 2518. PH. 84-9034,

NTH. QUEENSLAND AGENTS:
Philtronics, 23 Harbour Rd., Nth
Mackay, Qld. 4740. Ph. 6684

Moving Ahead With The Times
12—>'73

PRE PAK MOD ‘73 Series

Stereo 1.C. Amplifier Kits
PRE-AMP MODEL SP-1

We wish all our many valued customers a Merry Christmas and
Happy New Year,

Qur New Year’s Resolution: During the coming years we intend to
out-price, out-bid, out-sell and out-last all competitors, and for

openers we offer:—
THE 49c I.c. =3

the popular RC709 (prefixed as UA709, “#\
LM709, MC709 by different —
manufacturers) is a high quality -
operation amplifier and may be used in

many applications. With each order, we

STEREO PRE-AMPLIFIER — a will “include, FREE OF CHARGE, an

o ¥

Informative data and application sheet,
FULL PRICE ONLY 49c EACH, POST 10c,

LIGHT EMITTING DIODES — a fantastic bulk purchase by us

brings you tremendous savings on this top-quality LED. Normally

selling at $1.50, and higher, we offer these Brand New

American-made LED's at HALF PRICE! Limited quantity

available. Full price 75¢ each, Post 10c.

POWER TRANSISTORS at about HALF NORMAL FRICE

ASZ-17 — A popular TO3 case germanium power transistor suit

audio _and high power switching applications. Specification 60V
- cbo, 32V ceo, 8 Amps, 30W rating. Normal wholesale price

— $2.20.". . Our price $1.20 Post 15c.
Current — Approx. 10mA, Input Sensitivity — 3mV for 2V out. 0OC29 — Similar to above and has same ratings, equivalent to the
Input Impedance 106)1(. Complete Pre-Amp Kit with ASZ16. Normal wholesale price $2.57., our price $1.40. Post 15¢c
conventional Round or Slider Controls (VOL, BASS, TREBLE,

2N3055 Everybody knows this one — Reduced to just $1.20
BALANCE). PRICE: KIT FORM — $19.90., post 40c. each for this mor)\lth o%ly . .‘.NPost 15c. y

superior low noise design
featuring I.C. circuitry.
Frequency Response 10 Hz

100 KHz, Total Harmonic
Distortion 0.1% at 1KHz.
Channel Separation — 60 dB.

Noise — less than 0.5 uV total

input noise. Operating voltage
Range — 9 to 40 V.D.C. Supply

A NATIONAL EXCLUSIVE
The LM380, 2W Audio Amplifier.

SPECIFICATIONS: Max. power, 2.2W
RMS, Voltage 18V Max. Dist. 0.5 per
cent. Current 200mA max at 18V,

PRICE: LM380, IC $3.00 P.C. Board to
suit above. $1.20.

Special Introductory officer one LM 380

C., P.C. Board and all external
components to build a complete 2w
audio amplifier, suit record player,
intercom etc. . .. $4.50 post C::

CAR RADIO/STEREO I.C. AMPLIFIER

‘JUST RELEASED' . .. Mitsubishi M5102A I.C. POWER

I.C. POWER AMPLIFIERS
SANKEN HYBRID MODEL S1-1010Y. 10W

SANKEN HYBRID IC. Power
Amps, Type S1-1010Y, 10W
R.M.S. output into 8 Ohms
with 34V supply. Kit includes
I.C., P.C. Board and al
external components,
{including output capacitors)
(two required for stereo)
PRICE: $11.95., post 30c.

TYPE S1-1025E, 25W R.M.S. output into 8 Ohms with 48V
supply. Kit includes all external components {including output . g I
capacitors) (two required for stereo). PRICE: $17.40., plus post ag’:ﬁ";};:fe%' 'nLOng'ggﬁe,{eﬁiﬁe,zg%'case MOtz St SO

30c. Record Player etc.

Specification: VCC max 18V, Quiescent
REGULATED AND PROTECTED POWER SUPPLIES current 30mA max, Input —120mV for
3w output, Input imp — 6.5K Ohms.
. Data and application sheet supplied with
Regulated power Supply and Transformer to suit mono or stereo each I.C. PRICE — $4.50., post 25c.
application.
PRICE: 10W Amp — $19.00., post 75¢; 25W Amp — $22.00., post

$1.00.

annel Quadraphonic Synthesizer Kit — Another 1st for
PRE-PAK! This is your opportunity to build a high-quality

INTEGRATED CIRCUIT PRE-AMP FOR

low-cost 1.C. Synthesizer
that uses active circuit
elements and that, when
used with a second stereo
amplifier and speakers, will
do an impressive job in
converting 2 channels to 4.
The Synthesizer also
includes individual level
controls and a set of phasing

L] ~ :é:‘ WB ]

MO = |

brw UGV, W

W

MAGNETIC CARTRIDGE/TAPE

A superior low-noise stereo pre-amp, available as Model MP-5,
RIAA equalised for magnetic cartridge or MP-6, NAB equalised for
tape head playback.

Specification: Voltage gain 34db, Input overload point 100mV
rms, Output voltage swing 5V rms, output noise level 70db below
10mV phono input, Voltage range 9-15VvV DC requires plus and
minus power supplies or 18-30V DC single supply. Complete
Stereo Kit price — $6.50., post 25c¢.

PRE-PAK ELECTRONICS

switches for the new channels so that the sound quality can be
“tailored"’ to suit almost any listening environment and musical
taste.

Specifications: Noise level 92db below 1V on any channel,
Distortion — 0.05% or less at 1V rms output, Gain of +6db on the
two front channels, controllable from —7 to +6db on the two new
channels, and frequency response of +0.5db from 20Hz to 20KHz
at 1V RMS output. It may be connected to any 2 Stereo
Amplifiers and many be fed from a Magnetic Cartridge or other
similar source.

Ideal for use with our MOD ‘73 series Stereo Amplifier Systems.
Operates with a +15V and a —15V power supply. PRICE
$31.50., post 50c.

718 PARRAMATTA RD.,

CROYDON, N.S.W, 2132 SERVICE

Please place my name on your FREE MAILING LIST for
up-to-date information on the LATEST in Electronics
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Philips

Quadreflect
Speaker

Easily the most exciting speaker we have seen this year’ — Louis Challis.

VER the past two decades there
has been considerable interest in
speaker systems using multiple
arrays of drive units, and whilst we

have yet to be convinced that this is
necessarily either the best or the only

way to get good performance,
excellent results have none the less
been obtained by Dr. Bose and others.
These researchers have demonstrated
the benefits of multiple arrays when

electronics

INTERNATIONAL

product test

combinec with reflection from the
wall behind the speaker system.

In 1953, Philips, in their research
centre at Eindhoven, carried out some
interesting research work, highlighting
the benefits of reduced distortion
which result from using this technique.
Subsequently, Philips published their
results, and this resulted in the
company starting a research and design
project i1 Australia.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1972

Their aim was to develop a speaker
system with low distortion, good
presence, and the ability to handle
transients  from  high  powered
amplifiers without the risk of
overloading which plagues speakers of
low power handling capacity.

The project was handed to an
engineer who also happens to be a
theatre organ enthusiast — practically
guaranteeing in advance the ability of
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the system to produce high power at
almost infra-sonic frequencies!

The engineer’s brief was to produce a
speaker which would have small
physical size, conventional woofers
and tweeters, and the ability to handle
over a_ hundred watts of average
power. And as Philips’ intend to
market this unit only in kit form, it
had to be fairly simple to build.

The first prototype was the
Quadreflect Mark |. This contained
seven low frequency drivers (Philips
type AD 7065/W8) and four tweeters
(Philips type AD0160/-18), with a
conventional ¢ross-over operating at
1.5kHz.

In appearance the first unit was
vaguely similar to a Bose. It used a 2%
cubic foot enclosure, and the
efficiency was higher than other
multiple array speaker systems of its
size. (Fig. 1).

A small number of these
experimental systems were produced,
but because of the cost of the
enclosure, quite apart from the cost of
the multiplicity of speakers, the design
had to be reappraised. What resulted
was a lower cost version of the
original, using four low frequency AD
7065/W8's, and three ADO160/T8's in
a one cubic foot enclosure.

The AD 7065/W8 is a 160 mm
diameter woofer with a 20 watts
power rating and a nominal 28Hz
free-air resonant frequency. It has a
neoprene roll surround and is designed
for front or rear mounting.

"The AD 0160/T8 is a 25mm
diameter dome tweeter with smooth
performance from 1.5kHz to well
above the normal upper limit of
hearing. This tweeter has unusually
high efficiency and is one of the best
medium cost tweeters currently
available. A special series-connected
crossover system ‘ensures that .the
woofers operate to 1.5kHz and the
tweeters then take over and cover the
remainder of the spectrum.

The Mark 1 Quadreflect unit is
designed to be mounted on a stand so
that the reflection characteristics can
be optimized by varying the distance
from a wall.

The shape of the Mark 1! is unusual

at first sight even ungainly. The
front is quite conventional, but the
rear has three angled faces. Two side
angled faces each contain one woofer
and one tweeter, whilst the upper
angled face contains one woofer. The
upward sloping rear face provides one
of the best features of the smaller

Quadreflect and accounts for most of

MEASUREO PERFORMANCE OF PHILIPS
QUADREFLECT MK 11 SPEAKER SYSTEM

Frequency Response

Total Harmonic Distortion
100H2z 1%
1kHz 2%
6.3kHz

Electro-Acoustic Efficiency

Woofer Resonance in Enclosure

Measured Impedance

Enclosure Volume

Dimensions

0.3%

100H2z
1kHz

30H7 to 16kHz + 8dB
1 watt input

5 watts input
2%

4%

0.5%

0.5%
70Hz

250
102

1 cubic foot

16%"* Wide x 14" High x 13%" Deep

(Without stand)

Recommended retail price
Kit-Form (each speaker)

72

$150 Walnut
$153 Teak

the advantages that it offers over the
earlier {prototype) 2.5 cubic foot unit.
The forward speakers were protected,
by grill cloths which, .in the units
evaluated were not really inspiring.
The rear speakers were not protected
in any way, we understand however
that later units have a grill cloth over
these rear speakers.

HOW THEY WORK

The theory of this system, as with
the Bose, is that the majority of the

sound is reflected. Only a small
portion is heard as direct sound
radiation from the front of the

enclosure. The concept is limited by
the need to optimize the location of
the speakers. They must not be too
near a corner of the room, .nor too
close or too far from the wall at the
rear. Typically this will be so that the
closest part of the enclosure is 18 to
25cm from the wall and
approximately 1,25 metres away from
the side walls. Under these conditions
the one cubic foot Mark {1 Quadreflect
system performs excellently and
produces very high sound levels if
connected to a fairly powerful
amplifier.

TESTING PROCEOURE

A conventional speaker can be tested
under anechoic conditions but as with
the Bose, the Quadreflect system relies
upon a reflecting wall behind it for it
to be able to work correctly. We
therefore mounted one speaker in a
living room and drove it with a
pure-tone signal across the frequency
spectrum from 20Hz to 20kHaz.
Between 100Hz and 200Hz it became
necessary to modulate the pure tone
with a 10Hz signal in order to reduce
the effects of known room resonances.

This test was repeated with the
speaker set at various distances from
the wall to determine the extent of the
variations in response which we could
hear. It was found that the optimum
speaker/wall distance was
approximately 25cm. With this spacing
the measured frequency response was
remarkably flat and only room modes

Right: AD 7065/W8 woofer.
Left: AD 0160/T8 tweeter.
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at 35Hz and between 100Hz and
200Hz disturbed the relative flatness
of the result.

The measured impedance curve
showed that a significant enclosure
resonance was occurring at
approximately 70Hz causing some
colouration. This resonance could be
reduced by the inclusion of a more
suitable damping medium in the
enclosure. (Philips tell us that a more
suitable material is now being supplied
with their constructional kits). The
system has more than adequate power
handling capacity and each enclosure
can absorb 80 watts of continuous
(average) power without damage.

Efficiency however is rather low and a
minimum of 15 watts per channel is

recommended for the average sized
living room,

SUBJECTIVE IMPRESSIONS

The first record that we tried was a
New CBS record ‘“Aldemaro Romero
and his Onda Nueva'’ SBP 234147,
The Quadreflect immediately
demonstrated that its response was
good down to 60Hz. There was
complete agreement that the response
was ‘natural’ and that the presence was
"'just right"’.

We next t-ied ‘‘Carnival’’, Manuel
and the Music of the Mountains,
Columbia SOEX 9772/275. The first
track of side 2 of this record is
‘Guantanemera’ and here the guitars

Fig. 1. First MARK /|
Quadreflect unit.
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PTY. LTD.
ELECTRONIC COMPONENTS

P.O. Box K39, Haymarket, Sydney. 2000.

Tel: 211.5077
RETAIL SALES DIVISION OF

JCHN CARR & COMPANY P/L.,

405 Sussex St., Sydney, 2000.

PLEASE ADD 20c P/P

“NIPPON CHEMI-CON"

gCal

ELECTROLYTIC CAPS.
PIGTAIL.
1.0uF J5vW 1/ 160VW .54
HOVW 1/ 250VW 29
63VW .17 350vW .71
sovwW .18 450VW .88
100VW .19 500VW .92
160VW .20
350vW .23 47 uF 63VW .18
as0VW .33 10VW .19
500VW 36 16VW .23
25VW 27
22uF 25VW .17 50VW -29
50VW 18 63VW .34
govw .18 80VW .42
100VW .19 100VW .47
160VW .23 160VW .59
350VW .29 250VW .60
450vW 33 315vW 98¢
500VW .37 450VW 1.13c
3Sut 25VW A7 440 0k ovw 23
SOVW .18 16VW .27
80VW .19 25VW .29
100VW 23 3svwW .34
160vw .23 s0vwW .38
250VW .29 63VW 47
350VW .31 80VW .68
450vwW 36 100VW .62
500VW .40 160VW 92
200VW .76
a7ut 28vW .17 3sng1.15c
35VW .18
SOVW .19 220 uF  10vW .27
80VW .22 16VW .29
100VW .23 25VW 36
160VW .29 35VW 48
250VW 31 SOVW 54
350VW .32 63VW 69
450VW .38 80VW .74
500VW .47 100VW 97
1Jut 10VW .17 330uF  10VW .29
25VW .18 16VW .34
35VvW .19 25VW .48
SOVW 23 35VW 51
63VW 20 S0VW 65
80VW 27 63VW 85
100vW .29 80VW 1.41
160VW .32 1 1.27
250VW .38 ovw.2
350VvW .40 a7 F
asovw a7 70U 613&& g
500VW .54 16VW .40
22uF 10vw 18 52333 o
16vw .19 50VW .69
25VW .23 63VW 1.02
3s5VW .23
SOVW .28 1000 uF 63VW .37
63vw 25 10VW .43
80VW .29 16VW 56
100VW .32 26VW .71
160VW .42 3BVW 92
250VW 54 50VW 1.18
350VW .56 )
450VW 69 f
soovw gy 2200u! €3VEY e
33uF 10VW .18 LSVWIRS]
26VW 29 25VW 1.14
50VW |
BIWW 20 3300 uF 6.3VW .68
S o 10vwW .76
100VW .37 BT L
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sounded more life-like than we had
ever heard from a speaker before.

There was a genuine concensus
amongst the staff that the Quadreflect the spectrum.
r Brvel & Kgme Orusl & Ko Bronl & G

Bruel & Kjaee

sounded good and offered a more
life-like sound than speakers which
suffer from colouration somewhere in
The

enclosures produce sound that is both
uniform and non-directional. Only the
Bose system provides similar
dispersion but any further comparison
with the Bose without a A-B test
would be totally unfair.

We have heard that at least three
other manufacturers are currently
developing speaker enclosures using
this basic concept.

We'll save our A-B testing till these
are released, but until then, let it
suffice to say that the Philips
Quadreflect system is easily the most
interesting and exciting speaker we
have seen this year. As we have
indicated, at present the Quadreflect
Units are available only in kit form —
but these units are so effective that it
is reasonably certain that the hi-fi
trade will soon be arranging to supply

Quadreflect

Y Ty ary e

‘,V.Ivv . s

Poleabomeior Range 50  #8 Recther _ RIS _Lowsrlwm Froq 20 _ Hr Wi Seead _L50 mmsec Paper Specd _3  memivec.
B

TEY YTV
} |

them in fully assembled form.
A full constructional details of these

T
rr

{ S e

PN

exciting new speakers will be published
in Electronics Today International
next month. ®

ARSI T MRIETARR ' e W e TN T e v

FULL CONSTRUCTIONAL DETAILS
OF THESE EXCITING NEW LOUD-

SPEAKERS WILL BE PUBLISHED IN
ELECTRONICS TODAY INTERNATIONAL
NEXT MONTH.

HH TR

LTI

o Zeco Lavel - .

400000 A B C

AB8C

F1g. 1. The polarization selector had four functions: 45° in either direction, or circular to

the right or the the left.

LISTEN TO THIS!

SOUND SYSTEMS WITH PROFESSIONAL
PERFORMANCE AT BUDGET PRICES...

3 AMPLIFIER SIZES — 25, 50, 100 WATTS
CONTINUOUS INTO 70V LINE.
FULLY PROTECTED AGAINST ABUSE AND

MISUSE.
WIDE FREQUENCY RESPONSE, LOW
HIGH SIGNAL TO NOISE

DISTORTION;
RATIO.

FULLY BALANCED MICROPHONE INPUTS
WITH CANNON CONNECTORS.

PORTABLE OR RACK MOUNTED.

WIDE RANGE OF STANDARD AND
OPTIONAL FACILITIES.

COMPANION MULTI-INPUT MIXERS, MICRO-
PHONES AND SPEAKER SYSTEMS
AVAILABLE WITH PERFORMANCE TO
GLADDEN THE HEART OF THE DISCERNING
SOUND ENGINEER.

A RANGE OF PLUG-IN MODULAR PRE-
AMPLIFIERS AND SYSTEM AMPLIFIERS TO
FACILITATE FABRICATION OF ONE -OFF
SYSTEMS FOR SHOPPING CENTRES;
AUDITORIUMS, ETC’

PHONES AND SPEAKER SYSTEMS AVAIL-
ABLE WITH PERFORMANCE TO GLADDEN
THE HEART OF THE DISCERNING SOUND
ENGINEER.

For further information, contact:

WRIGHT AUDIO DEVELOPMENTS

Suite 3, The Village Centre, Berowra — 2081 N.S.w

Phone: 610-2607 — 610-1252

DAWE Ultrasonic
Leak Detector
Type 8900A

A simple hand held instrument for rapid deteclion of
leaks. Designed to meet British Ministry of Defence-Navy
requirements

Features

locating leakages
Applications:
and vacuum systems inspection

TECNICO ELECTRONICS

Premier Street, Marrickville, N.S.W. 2204. Tel. 550411
2 High Street, Northcote, Vic. 3070. Tel. 4899322
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Philips has given stereo a lift!

The Philips Quadreflect
Loudspeaker System
literally ‘lifts’ stereo
from your living room
wall...and brings the
music out into your room.

onal

|PHILIPS
+

*Stand optional extra

n both the high and low

Quadreflect Loudspeaker System,
" T

Yy

ELCOMA

Electronic Components & Materials Division N\
of Philips Industries Limited
Sydney : Melbourne - Brisbane - Adelaide - +Perth - Canberra - Hobart /

&
P J Q 38.2132
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Your present

one of these

KW-6044. Surround Sonic Stereo Tape
Deck for the complete playback of discrete
4 channel tape. Superbly engineered play-
back head ensures 47 dB S/N ratio. Re-
cords from any 2 channel source. Low
wow flutter and four VU meters. Tape
selector to fully exploit the characteristics
of low-noise tapes. $499 (R.R.P.)

Now you need settle for nothing less than KENWOOD quality if you

want to convert your present 2 channel system. The new and exciting
“Sonic 4 channel effect’’ can be yours with these three new

accessories * KSQ-20 4 channel Decoder if you already have two

amplifiers « KSQ-400 4_channel Decoder-Amplifier if you already have

a stereo system with only one amplifier ¢ KW-6044 Surround Sonic Stereo
Tape Deck to play 4 channel from 4 channel pre-recorded tapes e« Choose
the unit to suit you at your Kenwood Sound Centre or send now for literature.

e

@ KENV
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channel stereo equipment

NEW accessories

KSQ-20. 4 channel Decoder with
built-in circuit for SQ reproduc-
tion. Easily connected to your
own system using a rear amplifier
to give concert hall presence.
Matrix system enables standard 2
channel stereo to be converted to
4 channel sound. Tapes can be
recorded and played in 4 chan-
nel. Recordings by matrix 4
channel system other than SQ
may also be played. $149 (R.R.P.)

KSQ-400. 4 channel Decoder-Amplifier for reproduction of 4 channel

sound from matrix or SQ formats, as well as discrete, with the addition of

an FM demodulator for CD4 and FM broadcast programmes. Tape moni-

tor facilities. Built-in rear channel amplifier means you need only add

?’gdit:ao;\al speakers to your existing system for full 4 channel effect. $199
BREP:

e

\

N.S.W,.: 215 North Rocks Tel.: 417551. S.A.: 652
Rd., North Rocks 2151 South Rd., Glandore 5037

Tel.: 63C 7400. A.C.T. Tel.: 936117. QLD.: 41
éssocL, Scl«;g(lﬂc Sales S::S;\er 1§t.l, W:i(46E7n4d

ty. Ltd. W’'gon 3 el.: 1
S(y., Fyshwick 26090. Mi ICHELL W.A.: 622 Newcastle
Tel.: 959138, VIC.: 30 St., teederville 6007

Kerr St., Fitzroy 3065 Tel.: 28 5725.
TAS.: Lawrence & Hanson Pty. Ltd., Hobart, Launceston & Burnie.
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AMPLIFIER

standard  acceptance tests for

shipborne radio apparatus was its
ability to withstand a 13 stone radio
operator climbing up the equipment
rack wearing heavy boots.

Electronic equipment used by pop
groups and for public address systems
~ whilst often built to substantially
lower standards — often receives
similarly rugged treatment.

For this type of use, the ability to
operate reliably despite having spent
the previous six hours rolling around
in the boot of a car will be of far more
importance than a stainless steel facia
with a lot of coloured indicator lights
and VU meters.

The amplifier described in this
project has been specifically designed
for just such applications.

It is intended primarily as a guitar
amplifier and for public address
systems. In the interests of ruggedness
it has been put together entirely
without frills. It has no tone or volume
controls and must be used with a
suitable preamplifier.

In the early days of radio one of the

T IV

—
+
®

f§

R8
47052
% R6 ) '1”
R9
R7

4-16:

f complete unit.

-
SPEAKER C10
01uF

+ C12
— 4000, F
75v
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Fig. 2 Foil pattern for printed circuit board (full size).

It is not only rugged mechanically,
for it will handle over a hundred watts
continuously with a sine-wave input.

Despite the design criteria of
ruggedness, the performance
specifications put the unit well into
the hi-fi area. Frequency response — as
the accompanying table shows — is
virtually flat from 50 Hz to 20 kHz
and total harmonic distortion is less
than 0.5% from 0.1W to 80W.

Any number of speakers may be
driven from this amplifier providing
their combined impedance is equal to
or exceeds four ohms.

CONSTRUCTION

Construction is quite straightforward
as most components are mounted on
the printed circuit board.

Start by soldering the components
on to the printed circuit board
according to the layout shown in Fig.
3. Make sure that all capacitors, diodes
and transistors are put in the right way
round. Metal ‘fan’ type heatsinks are
used on Q3 and Q5. Make sure that
these are well away from any other
component.

A heatsink is fitted between Q6 and
Q7 (Fig. 4) and is insulated by mica
washers. Note that the heatsink will be
slightly skewed and the transistor
slightly twisted so that the heatsink
can be bolted on to the ‘metal side’ of
the transistors, Remember that
insulating washers must be used.

The printed circuit board will be
mounted onto the lid of the die-cast
metal box and short connecting leads
will be used to connect the board to
the output transistors which are
mounted on the outside face of this
lid.

Q4
1
® - e o° @
* a8 Qs °
@ Yo @§
Q1o an

Inside view of lid showing position of Q4,

Q8, Q9, Q10 and Q11 (See also Fig. 6.)
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HOW IT WORKS

The amplifier is of conventional
design using a quasl-complementary
symmetry, output stage and, a
differential input stage.

Output transistors are paralleled for
greater output capacity - and
transistors Q6 and Q7 connected in a
Darlington  configuration provide
current gain.

Q3 is a current regulator supplying
approximately 10 mA.  This
controlled current passes through Q4,
thus setting the bias for the output
stage, and QS. The voltage at the
collector of QS5 is set by its own
basc-emitter voltage. Since this
transistor is working with an almost
constant current in its collector it has
a very high voltage gain. This galn is
attenuated at high frequencies by C7.

Transistor QS is controlled by the
differential pair Q1 and Q2. Due to
the negative feedback via R7 & R9,
the action of QI and Q2 is that of an
error amplifier. Thus it tries to keep
the voltage at its two inputs (the
bases of QI and Q2) constant.
Because of this action, the output
voltage is held equal to the input
voltage multiplied by (R9+R7)/R7.
This gives the amplifier a voltage gain
of approximately 22. This gain may
be changed by varying the value of
R7. An appropriate change must then
also be made to C6 as R7/C6
determine the lower —3dB point. The
value of R9 should not be altered.

The output bias current — which is
necessary to prevent Cross-over
distortion — is set by RV1.

ECT
413




+40V INPUT OV 40V
l Q4 MOUNTED |

Countersunk screws and spacers are
used to ensure that the printed circuit
board stands well clear of inner face of
the lid. These should be installed at
this stage — but do not yet attach the
board itself.

The heatsink for Q4 should be
attached to the lid using a countersunk
screw and insulating washers, The
heatsinks for the output transistors,
and the output transistors, should now
be installed. Make quite sure that the
correct transistors are in the right
places. Insulating washers must again
be used.

Connect short leads to the emitter,
base and collector of the output
transistors {the connection to the
collectors is made via the transistor
mounting screw)’

Press transistor Q4 into its heatsink.
TO FUSE oV Install meta} connecting pins_in the
SPEAKER printed circuit board for terminating
COMMON connections to the output transistors
a8, Q9, Q10, and Q11. Pins are also
required for Q4. The pin positions are
clearly marked on the printed circuit
board overlay.

Now connect all leads from the
power supply etc, to the printed
circuit board and then fit the board
over the leads from the output
transistors and screw firmly into place.

Solder the leads from the various
external connections to the
appropriate pins on the board. Do not
wrap the wire around the pins by more
than half a turn as it will otherwise be

ON HEATSINK

Fig. 3. How the components
are mounted on the printed
circuit board.

Fig. 4 A heat sink (detailed
in Fig. 5) locates Q6 and Q7.
In this illustration, Q7 can
be seen just to left of the

potentiometer. very difficult to remove later (if
—— dFis. 5 Details of LI ,
Lom heat sink for Q6 and Q7. Install and connect all remaining
MATERIAL 20g ALU components.

Ensure that the mains earth lead is

=1 ? ¢ securely attached to the case as must
NUTHE [ Drilling details for STC die-cast ClE beh.t'l‘e :a"f?[)me' s:'e'd' The
5 box 8% x 5% x 4% input shield shou e earthed to the

4 case at the input socket.
{Continued on page 82}

© 2HOLES'A" ¢

( ® e . .
| ‘ r~ - ° 10 HOLES l/l"OANDCOUNl’ERSUNl(
| v' "&5 O 8HOLES A" ¢
= 'f"- = ano;es’m".
t JF : RN
S RS 0 R M-
¥ [
L . { ’?‘ 1 M 1HOLE Ve
L )
P ALL DIMENSIONS
F 4 ARE IN INCHES ,
3 4
[ S | e
= 7
| O A || e
- 1' i — + o-('
b b — i e
1 T e e '
L LA S SN .
R | PN . j Fig. 6. Lid of the die-cast box showing
! heat sinks (and output transistor leads).

Transistor Q4 and its associated heat sink
is clearly visible,
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APERIODIC/LOUDSPEAKER
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SYSTEM

New to Australia and newest in a series of Aperiodic
Loudspeakers by Dynaco, the A-35 is a compact,
high-performance, two-way high fidelity speaker system. The
A-35 may be used with amplifiers having continuous power
ratings of 60 watts per channel and it is recommended that at
least 15 watts R.M.S. per channel be used. The third order
harmonic distortion of the A-35 is less than .1% above 1000
Hz. The total harmonic distortion at normal listening levels
will be less than 1% over the range of most instruments.

See and hear the A-35 and other fine Dynaco products at your Hi-Fi Dealer now
or for free Dealer Lists & Price List write:

JERVIS AUSTRALIA PTY.LTD.

P.O. Box 6, Brookvale. N.S.W. 2100.

Sole Australian Importer & Distributor.
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Now carefully check out all (0 ) REE PR @ Sy
connections — ensure that there are no 1L — 1 1
loose ends of wire laying around inside =2 = | g ~
the case. o o) = 5]
The unit is now ready for testing. -a0 ~—QQ 4 1 .4 £ T
od O ot | e { D)
TESTING PROCEDURE e Lo U0 e o J ’ :’;l—
A multimeter capable of measuring i(bl

100mA d.c. is required. Insert the
meter in series with the +40V supply ALLIDMENSIONS O 4woLEs 83; 0
and rotate trimpot RV1 so that the

wiper is nearest Q4 (i.e. maximum - B

resistance). Switch the unit on and VR % 9 = ==y

adjust RV 1 until a reading of 65 mA is ° b

obtained. Allow the amplifier to warm SO S +
up for about five minutes and then 4 . AT )
readjust the output current to 70—80 —1_
mA. (Note — the current will increase 8

as the unit warms up). Switch the unit

off and reconnect the positive power | 8

lead to the pc board.

Switch the multimeter to the volts
range and check the voltage between
the outputs and OV. It should be
within 200 mV of zero (either

olarity). = —— ]
pIf bo:’h measurements are correct the T o o
ampllfler is ready for L{SE' Switch off Drilling details of STC box lid and associated heat sinks
and disconnect the multimeter.

Connect a loudspeaker to the output

MATERIAL 16g
[ ALUMINIUM

and again switch on — no sound PARTS LIST: ETI 413
should be heard from the speaker.
Rt Resistor 3.9k 2W 5%
PREAMPLIFIER A3 22 N7 A 3%
Y 2W 5%
Sl . . R4 :: I._Sk Yaw 5%
The preamplifier used to drive this Re v Son A o |
. . d
unit must be capable of producing 3 . 220 . BW 5%
. g " O &
approximately 1 volt into 3.9k. Ry o g?;ok e
i 7 ’ .2k aW 5%
CGontilad 0n page 104 R11 " 820 ohm %W 5%
R12 " 68 ohm V2w 5%
R13 (3 100 V2w 5%
Rt4 & 33 o V2W 5%
R1S % 47 - 2W 5%
R16 ¥4 47 o VaW 5%
Rt17 * 0.25 " 2w 5% ASW2
Rt8 " 0.25 ' 2w 5% 3
R19 " 0525 ¢ 2W 5% "’
R20 o4 0.25 2w 5% "
RV1 Variable Resistor 470 ohm Large type Trimpot
Ct Capacitor 4.7UF 25V TAG tantalum
c2 ' 390pF ceramic
Cc3 " 0.0015 UF polyester
ca " ZZO#F 16V electrolytic (PC type)
CcS o 39pF ceramic
cé6 - 220 #F 16V electrolytic (PC type)
Cc? 4 33 pF ceramic
cs o 47 UF S0V electrolytic (PC type)
8?0 ': g.l UF poly'ester
X .1 UF =
ctt i 4000 UF 75 V electrolytic
ct2 o 4000 UF 75 V electrolytic
8_‘1’ Dio'ge EN'|'401, IN 3005 or slmltar
D3 " " " "
2Dt Zener diode BZX70C15
DBt Bridge Rectifier PA 40
Qt Transistor TT 800
Q2 K TT 800
Q3 = TT 800
Q4 :: TT 80t
SPECIFICATIONS &3 - L L
Qutput Power Q7 " 8D 140
(into 4 ohms) 100 watts (continuous) Qs " AY 8149, 2N 3055
Frequency 50 H2—20 kHz +1 dB Q9 . AY 9149, MJ 2955
?;::rnse 20 Hz—150 kHz *3 dB Qto :: AY 8149, 2N 3055
Haraonle $'II - . AY 9149, MJ 2955
Distortion 4.8 4 E{_a'nas'%rmer S6V CT@ t1.5A (Ferguson PF 3577)
(0.1 watt — A Foar
80 watts) 20 Hz—20 kHz < 0.5% Five l!‘\soelder
E:&‘g:"(% B Die cast box 5% x 8¥: x 4"
load) 80 f H'gat S!'nks
Input IORCA socket @ x )
] ed e = utput socket pin din etc.
mbecans 354k 4 spacers, ¥2*' long for P.C, board.
e - ] t three core flex and plug
2 Fan top heat sink for Q3 and QS
82 Heat sink for Q4 (chassis mounting type, transistor vertical to chassis)

Screws etc.



oulded for the 70s

MSP HI-FLUX SPEAKERS -20 WATTS

MSP’s advanced technology and
craftsmanship has produced an
exciting new high performance
6! woofer.
LF-6WAC/16/8/P:. No. 66328-001
LF-6WAC/16/15/Pt. No. 56328-002
The housing has been moulded
from the latest high impact glass
filled nylon materials for the
ultimate in appearance while
maintaining unquestionable
rigidity, stability and reliability.
Featuring:
@ High performance FERRITE
Magnet with no waste magnetic

field due to non magnetic 18000 Hz I Please ST s
housing. Voice coil impedances: 8 or 15 information on the new MSP
@ Specially fitted heavy duty ohms at 400 Hz § & moulded speaker.
painted ribbed cone with added Compliance (equivalent volume)
mass to ensure optimum 2000 cubic inches I Name
performance and controlled Total Q: 0.38
frequency response in small Sensitivity: 100.5 dB \
enclosures. Nominal power handling: 20 watts I i 2k
@ High Compliance — Low Q RMS in recommended enclosure.
Low resonance. I
@ Aluminium voice coil former For recommended enclosure
and special wire bonding designs including the application |
process for high power of mid-range speakers and State
handling. tweeters, post coupon to your l
@ Extra large high compliance nearest distributor. Postcode
suspension. l
@ Suitable for front or rear
Manufacturers Special Products Pty. Ltd. 554 Parramatta Road. Ashfield. N S W 2131 Phone 797 5757 m

mournting — black packing ring.

@ Life tested at 20 Watts RMS
continuous at 150 Hz.

@ Special rim damping increases
strength, without affecting low
frequency performance.

@ 0.5 cubic foot bookshelf
enclosure recommendation
available — {requency response
with tweeter 4MBC, 35 to
18000 Hz.

Specification:

Resonance: 45 + 7 Hz

Frequancy Response: 35 to 6000 Hz

(with tweeter HF-4MBC): 35 to

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1972

N.S.W., George Brown & Co Pty
Ltd 247 Sussex St, Sydney, 2000.
VIC., Amalgamated Wireless
(Australasia) Limited, Miles St,
Mulgrave, 3170. QLD ., Chandlers
Pty Ltd 399 Montague Rd, West
End, 4101. S.A., Newton Mclaren
Ltd 82 Gilbert St, Adelaide, S000.
W.A., Amalgamated Wireless
(Australasia) Limited 231 Bulwer St,
Perth, 6000. TAS., Amalgamated
Wireless (Australasia) Limited 123
Murray St, Hobart. 7000.

PAT APP FOR
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First we made them
easy to use.
Now we've made them
easy lo get.

Yes, we now have distributors. The best
there are in Australia. These distributors
have in stock our complete line of LED
displays and LED lamps.

Easy to use. All these products are solid-
state and directly DTL-TTL compatible. An
they are all designed for ease of application.
A complete LED lamp family. Our LED
lamp family offers a complete selection of
lens, lead and light output combinations.
Our new T-1 Mini-LED is just 0.125" in
diameter. This device offers high
brightness over a wide viewing angle. And
you have a choice of ienses; red diffused,
clear or clear diffused. This little gem,
known as the 5082-4480, costs just 50c in
100 quantities. The T-1% long lead wire
wrappable 5082-4480 lamps start at 70c
each in 100 quantities;

the short or bent lead
5082-4440 LEDs
start at 60c in
100 quantities.
Higher volume
prices on all these
devices are even
more attractive.

B
Th
Lisht .

A new low-cost isolator. At 5 MHz
" bandwidth, it's 25 times faster than
any other isolator on the market. it has
a high DC isolation voltage of 2500 volts,
P and a high common mode rejection of
/10 volts at 2 MHz, making the
5082-4350 ideal for eliminating ground
loops in digital or analog line
receivers, floating power
supply and feedback
networks. Prices
start at $2.95 each
in 100 quantities. 1 BF ¢ €
A low-cost LED dispiay. Our numeric
and hexadecimal displays have simplified
your designs with on-board electronics,
standard package configuration, and
categorized light outputs. Best of all, the
5082-7300 numeric has a new low price of
$12.00 in 100 quantities.
A new 1.5" LED numeric.
This new LED display,
visible from 60 feet, has
on-board electronics,
wide viewing angle,
and is designed
for edge mounting
in a standard

P

Source ¥

DISTRIBUTORS:—

VIC.

RADIO PARTS GROUP,
562 Spencer Street,
West Melbourne, 3003.
Phone: 329 7888, 30 1251.

84

N.S.wW.

869 George Street,
Sydney, 2000.
Phone: 211 0816.

S.A.
RADIO DESPATCH SERVICE, GERARD & GOODMAN PTY. LTD., GENERAL ACCESSORIES,

192 Rundle Street,
Adelaide, 5000.
Phone: 23 2222.

PC board socket. Solid-state reliability
makes the 5082-7500 ideal where
dependability is important. The price is
$26.00 each in 100 quantities.
Small character LED displays. The
5082-7405 is a 5 digit
end stackable display. It.
minimizes power
consumption and
'ofters ease of
implementation
with a standard 14
PIN DIP package. At
only 7 mW per digit,
this display is ideal
for calculators,
portable instruments
and anywhere that low power and high
brightness are important.The 5082-7405 is
priced at $3.50 per digit in 100 quantities.
Easy to get. Call the distributor nearest
you for immediate delivery. Or write us
for more information.
HEWLETT-PACKARD AUSTRALIA PTY.
LTD., 22-26 Weir Street, GLEN IRIS, 3146,
Victoria. Telephone: 20 1371 (6 lines).
Other offices in Adelaide, Brisbane,
Canberra, Perth and Sydney. Also Auck
land and Wellington, New Zealand.

HEWLETT @ PACKARD

COMPONENTS

W.A.

46 Milligan Street,
Perth, 6000.
Phone: 22 2411.

90311/v4675
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NEW HORN LOADEO SPEAKER

A new British company, Lecson Audio Ltd., are marketing
horn-loaded speaker enclosures.

A split path exponential bass horn occupies the lower four fifths
of the cabinet and uses two parallel-connected low resonance 137 x
8" drive units for low distortion and high power handling ability.
The structure, although light, is heavily cross braced to ensure there
is no colouration.

The mid range horn is a short exponential polyurethane foam
moulding driven by a 5" paper cone driver. The polyurethane foam
is stiff and has a high degree of internal damping. This horn operates
in the range 400Hz - 5 kHz. The position of this horn is adjustable
to match the stereo sound stage to the listening room.

Further details: Lecson Audio Ltd.. Nuffield Road, Industrial
Estate, St. [ves, Huntingdon. Ingland.

DOLBY COMPACT FOR MULT!-TRACK RECORDING

At the recent Audio Engineering Society Convention in New York,
Dolby lLaboratories introduced the M16, a compact 16-track noise
reduction unit only 10% inches high. Part of the new third
generation Dolby M Series, the MI16 will reduce the cost of
multi-track noise reduction installations by nearly a third of most
studios.

The M Series utilizes the standard Dolby A-Type professional noise
reduction characteristic. In addition to the standard Dolby Cat. 22
noise reduction modules used in the new series, a new modular
all-solid-state interface has been designed, eliminating relays and
incorporating switching logic which minimizes operational errors.
Also available is an eight-track version and an add-on unit to expand
from sixteen to twenty-four tracks, al using the same M Series
modular approach. The new units are small enough for mounting on
or in many multi-track recorders, thus saving installation time,
trouble, and space.

PORTABLE CASSETTE RADIO

B

Tah ¢

Continued on page 106

CHECK

__' THESE

FEATURES!

“S" METER—
Signal Strength Indicator

FINE TUNING CONTROL
for improved Selectivity

SPECIAL
REASONS
Why YOU Should Choose

EDDYSTONE

EC10 Mk. Il

Communications Receiver

\
\

Released in  November, the Sony CI° 4-10 combines an
IFM/MW/SW radio with a portable cassette recorder. It has a
four-way power source — ordinary batteries, rechargable battery, car
battery with car battery cord or standard houschold current
Claimed trequency response for the cassette section is from 50Hz to
10klz. The radio has an 1°M/SW telescopic antenna and a MW

Everyone knew the EC10 and NOW
Eddystone introduce the NEW Extra
Value EC10 Mk. Il. The same reliable
performance PLUS Two NEW features.
The hard-to-get contacts become NOT-

built-in ferrite bar antenna.

NSW.

-urther details: Jacoby Kempthorne, 469475 Kent St., Sydney.

SO-HARD! Frequency coverage is con-
tinuous from 550 kHz to 30 MHz.
Order YOUR EC10 Mk. Il TODAY . . .
why not NOW! $205.00 plus sales tax.
| (Price subject to change without
notice.)

Acos 90 Series — a family of pickup cartridges
covering all the main types needed today, each fitted
with Diamond Stylus at no extra cost.

GP91-1 MONO CRYSTAL Sterec Compatible $6.95
GP91-2 HIGH OUTPUT MONO CRYSTAL Steres
Compatible $6.
GP92 MONO CERAMIC Stereo Compatible $1.55
GP93 STEREO CRYSTAL $8.55
GP94-1 STEREQ CERAMIC $8.95

GP94.5 STEREQ CERAMIC FOR TRANSISTOR

AMPLIFIERS $9.95

Sole Australian Agents:

AMPLION (A'SIA) PTY. LTD.
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Sydney,

REPLACEMENT LONG LIFE CARTRIDGES

| P§_.

fitted with

DIAMOND

Stylus at no extra cost
TECHNICAL DATA SHEETS SENT FREE ON REQUEST

29 Majors Bay Rd., Concord,

N.S.W. Phone: 731227

Available ex-stock from . . .
Wholesalers or Aust. Agents

VIC.: 493.499 Victoria St, West
Meibourne. Phone: 329-9633.
N.S.W.: Sydney. Phone: 929-8066.

W.A.: Perth. Phone: 49.4919.
QLD.: L. E. BOUGHEN_& CO.,
Auchenfiower. Phone: 70-8097.

TELEX: Melb. 31447, Sydney 21707

g EDDYSTONE EC 10 Mk I ET. 12/72 1
- '
] Name. .
[ 1
8 Addr :
. 1
| 8 MAIL THIS COUPON TODAY i
[ F T T I I I r Y Y Y s r nij



Convoy |NvITES

YOU TO SAY IT
WITH HI-FI
We wish you a

Merry Christmas!

SPECIAL SYSTEM DEALS
THAT YOU COULD’'NT MISS

PIONEER SAS500A AMPLIFIER.

| PIONEER PL-12 TURNTABLE OR
3 NATIONAL AUTO SAPB29
R TURNTABLE, DANISH PEERLESS
SPEAKERS OR THE KENWOOD

KA2002 AMPLIFIER. YOUR CHOICE
OF ABOVE FOR A LITTLE OVER
$350.00 OR $2.00 WEEKLY.

- FERROGRAPH F307 AMPLIFIER — 35
WATTS R.M.S. ONLY $240.00.

MARANTZ 1030 AMPLIFIER — 15
WATTS R.M.S.,, A BEAUTY, ONLY

° - .

& ® &% | 519900

- PIONEER QUADRAPHONIC QL600A.
SQ: MATRIX, DISCRETE DECGDING

4

; PIONEER QX4000 QUADRAPHONIC
AMPLIFIER/RECEIVER, HAS
X : QUP%_DRAPHONIC FUNCTIONS. A NICE

WE HAVE THE LARGEST RANGE OF
m EQUIPMENT IN SYDNEY .

TEAC, Pioneer, Sonab, Mcintosh, B&W,

Sennheiser, Ferrograph, Sony, JBL, TDK

Tape, Peeriess, Emplre, 8 & O, Expo,
Phodis, Kenwood, Bosak, Dual, Efac,
National, Philips, Lenco, Wright, Audio
Sound, Micro, Marantz, Jorgen, Leak,
Wharfedale, Alpha, AKG, Shure, Advent,
Stanton, Alpha Dynaco, AR, Sharp,
Sansui, Unisound and many other famous
name products.

"CONVAIR"
SPECIAL SYSTEM...
JORGEN  RADIO/AMP

RM4000. DUAL 1209 WITH
MAG., CART., 2 X
PEERLESS OF DENMARK
SPEAKERS.

15 MONTHS TO 5 YEAR GUARANTEE ON ALL
EQUIPMENT. FREE DELIVERY AND
INSTALLATION. WE ARE PROFESSIONALS.

WE HAVE A FULL RANGE
OF TEAC DOLBY UNITS

WITH EVERY SYSTEM PURCHASED
A PAIR OF DYNAMIC STEREO
HEADPHONES ARE YOURS FREE!
Listen to Radio 2CH
Sat. 9.30—10.15 a.m. Mon. 5.30—6.15 p.m.

EASY TERMS — FREE PARKING

Mmd%mwﬁym

CNR PLUNKETT & MACLEAN STS., WOOLLOOMOOLOO.

OPEN THURSDAY NIGHT AND SATURDAY.
PHONE 357-2444 — PHONE 357-2444

... ADIGITAL
PANEL METER

FROM

3% digit display with sign and overrange.
Standard T.T.L. devices used throughout.
Over 25 standard ranges AC and DC.

Wide range of options,

High accuracy and overdrive capability.
Integral power supplies for 220 VAC 50 Hz.

PRICED FROM $200

JOHN HADLAND (Aust.) Pty. Ltd.
28 Chester St., Oakleigh, Vic. 3166.
Phone 568-1388.

WHOLESALERS e EXPORTER e IMPORTERS e

MANUFACTURERS e MAIL ORDER SPECIALISTS

OFFERS ITEMS AT WHOLESALE PRICES.

Resistors European CR 37 5% % Watt 3.5 cents each, $2.75 per
hundred; 1 Watt 6¢c each, $5 per hundred; 2N3638 55c,
2N3055 $1.50 ea. $12 per 10. BC107, 8, 9 35c ea. $3 per 10.
EM401 25c ea. $2 per 10. EM404 30c ea. $2.50 per 10.
EM408 40c ea.; 2 inches square O 1mA meter $4.75;
alligator clips 4 colours, small 10c ea. $1 per twelve, large 12¢
ea. $1.20 per ten. Magnetic earpieces 35c ea. $1 per 3; SPST
Toggle Switches 45¢c ea. $4 per 10; 4mm banana plug & socket
4 colours 20c pair, battery leads suit 216 10c ea. 79¢ per 10;
twin speaker cable 2c foot; hook up wire 7 — 010 many
colours 4c yard; single shielded microphone cable 12¢ yd; twin
shielded microphone cable 25¢ yd. Samples on request; spring
terminals 5 colours 18¢c; Hi Fi quality stereo headphones $5.95
plus 50c postage. CDI kit ideal for ait cars $21.50 plus 5Cc post
advise polarity. 5 Watt audio amplifier kit, mono $7.85 stereo
$15.50. Power supply kit famp 6V to 15V $6.35 plus 50c
postage; twin cone 8 inch hi fi speaker 8 ohms $8 plus 65¢
postage.

NOTE: AIl export enquiries to Electronic Exports (same
address). ANl export enquiries welcome inciuding Pacific
islanders, Asians, $NZ, Fiji, U.S. Currencies accepted. All
Australian enquiries to Modern Electronics, all enquiries
weicome and answered. C.0.D. is availlable. Come visit our
show room. Also open Friday nights till nine pm. Saturday
mornings till 12.30 pm. Other nights by appointment. Phone
654-3761 (24 hours)

MODERN ELECTRONICS

94 Elizabeth Street, G.P.O. Box 5402CC,
MELBOURNE, 3001, VICTORIA,
AUSTRALIA.
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AMATEUR RADIO

FOR

RADIO
ASTRONOMY

AMATEURS

a series-by Roger Harrison VK2ZTB ex-VK3ZRY

PART X

Practical aspects of VHF antennae

BSERVATION in the region
above 30MHz allows a lot more
scope for experimentation and
refinement in antenna arrays. The

dimensions of antennas having
high-gain and consequent good
directivity become much more

managable and system sensitivity is
greatly improved.

THE CORNER REFLECTOR

For VHF use this antenna is simple
to construct, provides good gain and
bandwidth and is tolerant of

WIRE MESH
REFLECTOR

/ Jre—

FOLDEDL

DIPOLE

103’

F;'g. 1 140 MHz corner reflector

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1972

construction inaccuracies. Dimensions
for a 140 MHz unit are given in Fig.1.
Ordinary fly wire window screens,
available from hardware stores, can be
used here with excellent results.
However, mounting the antenna on a
fully steerable mount can present
difficulties, and this is its major
drawback. But for a drift radiometer
or interferometer, it is nearly ideal.

The corner angle can be 90°, 60° or
450, with maximum gain being
obtained for a 60° corner angle. The
two reflectors are best joined by
several hinges placed along the apex.
Gain will be around 12dB.

THE COLLINEAR ARRAY

This antenna was mentioned in Part
2 of this series. An illustration is given
in Fig.2, with dimensions for 140MHz.
The spacing of the reflectors here is
0.3 wavelengths {not 0.25 wavelengths
as shown — incorrectly — in Part 2).
The spacing of the reflectors can be up
to 0.5 wavelengths.

All-metal construction best suits this
type of array. Standard TV antenna
element-to-boom brackets and
components are cheap, readily
obtainable and ideally suited.

The array shown in Fig.2 is larger
and has a more complex element
arrangement than shown in Part 2. It
can be mounted such that it is fully
steerable if desired. The collinear array
can be made fixed for use in a drift
radiometer or interferometer and can
thus be constructed considerably
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RECORDED MUSIC SALON ARE SOLE AGENTS FOR WORLD'S BEST RECORD PLAYING EQUIPMENT.

We sell for less—Why pay more? Our prices are the closest to the price of the country of origin. Please write for further
information. This is the 18th anniversary of the establishment of our business. Our aim is to supply to the music lovers
the world’s best Hi-Fi materials at the most competitive prices in Australia

ERA 444

MANUFACTURER’S SPECIFICATIONS
® Double 48 pole synchronous motor ® Heavy die cast
12 inch non-ferrous platter ® Belt drive: the belt is
made of neoprene and is ground to -+ Su e Total
vow and flutter 33 rpm: — IJ(M‘/? Rumble: 33 rpm
— 73 dB (DIN) e ‘‘Fictitious’”” horizontal pivot
arm o Neoprene ‘‘silentblock’ suspension ® Antiskat-
ing o Armiift o Length: 17 inches (41 cm). Width:
12V2 inches (31 cm). Height: S inches (13 cm) e
Speed: 33 and 45 rpm.
This turntable is of French manufacture.

HARMAN - KARDON

Professional
Tape Cassette
Recorder with Built-in
Dolby Noise Reduction
Processor.

100 watt AM/FM/Stereo FM

330A- solid state receiver.

CITATION ELEVEN
CITATION TWELVE

DRIVE SYSTEM. The makers say (and they
should know) that the motor of the ERA 444
turntable rotates so regularly that it does
not need a heavy platter. You see, the ERA
motor is synchronous. Its speed is rigor-
ously stable because it is keyed to the fre-
quency of the a.c. current which the Electric
Authorities have permanently fixed at 50 or
60 cycles (Hertz) depending upon the coun-
try. For this reason it (the motor) does not
require speed adjustment.

As in all professional turntables, the drive
is through a belt made of a special neo-
prene and ground to its specifications within
0.002”. The simplicity of this one-step drive
eliminates wow and flutter.

SUSPENSION, The makers say that the ERA
suspension uses an inner suspended frame
on which the arm and the platter are rigidly
mounted. In this fashion the arm and platter
are radica'ly isolated from the chassis and
external vibrations. Thus rumble is non-
existent.

The suspension of the Inner frame is by
means of springs, The springs are damped
by polyurethane foam so that the resonant
frequency of the suspended mass is 2 cycles
(Hert2) which ellminates all vibrations above
that figure, l.e., all the audible frequencies
THE ARM. The makers say (and they should
know)—"Put a 45 r.p.m. record off centre on
the platter. In additlon slide a cigarette
underneath: the music is horribly distorted

SCHAUB-LORENZ
Stereo 3001 Electronic

Power output: 2 x 10 watts (conunu-
ous sine wave), 2 x -15 watts music
power.

Frequency range: 40-20,000 Hz.

MODELS: 4000L, 5000,

6000 Stereo Hi-Fi
Power output: 2 x 30 watts output
(continuous sine wave), harmonic dis-
tortion = 0.2% (1 kH2z),
2 x 40 watts music power.

Power bandwidth: 15
40 000 Hz. :
STEREO RECORDER \;
80 HI-FI

THE SIMPLEST Hi-FI
LOUDSPEAKER KIT IN THE WORLD

P T

JUST ONE FULL
RANGE JORDAN-WATTS
DRIVING UNIT—20 H2z
—20,000 H2z 12 watts
Here is rich full bass
and sparkling clarity
throughout—at less
cost than a tweeter
assembly

Send for free construc
tor’s brochure.

roan 2T

THE VOICE OF HIGH FIDELITY
ROGERS RAVENSBROOK

TECHNICAL SPECIFICATION:

Impedance Matching: 8 ohms.

Power Handling Capacity: 20 watts, continuous on
speech and music

System Bass Resonance: 68 Hz

Frequency Range: 40 H2-20 kHz. (Useful output down

to 32 Hz. with corner mounting).

(yes, horribly distorted) yet the arm tracks.”
By principle its (the tone arm) pivot elim-
inates all frictions. The pivot is in fact
the inter-section of four counter-balanced
spring blades. They form two X's which do
not touch each other. Being fictitious (an
apt word) the plvot cannot wear out. It can
work a billion times.
VERDICT. Go by what the makers say—and
they should know. And the styling is great
A pity that better instructions are not sup-
plied—the ERA certainly deserves better and
more comprehensive information than that
given.

ERA 555

e Double 48 pole synchronous
motor e Heavy die cast 12 inch
non-ferrous platter o Belt drive:
the belt is made of neoprene and
is ground to + 5 u e Total vow
and  flutter 33 rpm: - 0,04%
® Rumble: 33 rpm —— 73 dB (DIN) e “Fictitious'
horizontal pivot arm e Fictitious ‘‘silentblock’ sus-
pension e Antiskating e Armlift o Length: 17 inches
(41 cm). Width: 12v2 inches (31 ctm). Height: §
inches (13 c¢cm) o Speeds: 33 and 45 rpm.
® Double 48 pole synchronous
ERA 666 motor e Heavy die cast 12 inch
non-ferrous platter e Belt drive:
the beit is made of neoprene and
is ground to + 5 u e Total vow
and flutter 33 rpm: 70.04% o
Rumble: 33 rpm .—~— 73 dB (DIN) e Fictitious
“silentblock’ suspension ® Antiskating e Armlift
o Length: 17% inches (42 cm). Width: 13 inches
(33 cm). Height: S inches (13 ¢m) e Speed: 33 and
45 rpm.

ERA AMPLIFIER ST 50

® Original power: 2 x 24 watt o Power band-width: 30-
30 000 Hz. ® Tone control: degree of bass: . 18 dB
at 70 Hz. Degree of treble: + 14
dB at 10 KHz e Coefficient of dis-
tortion: 0.5% ® Signal-to-noise
ratio: 50 dB e Input. Phono magn.:
4 mV at 1000 Hz. Tuner: 55 my.
Tape: 450 mY¥ at recording, 340 mV.
e (Qutput: loudspeaker boxes con
tacts for DIN- and RCA-norm.

s EMPIRE

WORLD'S FINEST
‘SUPER SPEAKER"

1t's what's new inside that counts. We use two wide
angle lenses in the Grenadier 9500MIl (160 degree

SHERWOOD — Model S7100 FM/AM

Receiver

'( sees o -l"’-

8 OHMS: Music power 70 watts total
Equivalent music power +1dB
85 watts
R.M.S. power 25 watts X 2

HARMONIC DISTORTION: 1.0% @ 8 ohm rated output,
.20% 10 watts.

INTERMODULATION DISTORTION: 1.0% @ 8 ohm rated
output—0.35% @ 10 watts.

radiation) each with their
individual ultrasonic domed
«weeter and direct radiator
mid-range to provide
with CRYSTAL CLEAR
STEREQ SEPARATION
The sound is fully co
ordinated with  Empire’s D
exclusive Sound Beacon*
*Empire’'s  trademark  for
s s miniature laser beams that
m - pu'se and throb n rhytfim
.o with the music
9500 M11 RMS Power Ratings
20-450H2z 200 watts RMS |
450-5,000Hz 100 watts RMS |
| 5,000-20,000Hz 40 watts RMS |
QARMSTRONG
: 521 €= 523
SERIES 500: Amplifier and Control Unit Sec
tions, 521, 526, 523
Power output
continuous sine wave 25 watts per channel, 8 ohm
Power bandwidth 20-25,000 Hz
Frequency response 20-20,000 Hz + 1 d8
Harmonic distortion  Less tham 0.5% at 1 kHz meas-
ured at 25 watts output +1d8

EMPIRE
STERED
CARTRIDGES

1000ZE/X Measurement Standard

List price Model
Measurement Standard
$99.95 | 1000zE/x
$79.95 | Professional 999VE /X
$64.95 | Deluxe 999TE/X
$49.95 | Deluxe 999SE /X
$44 95 | Deluxe 999PE /X
$39.95 | Deluxe 999E/X
$34.95 | Deluxe 999/X
$29.95 | Popular 909E/X
$24.95 | Popular 909/X
$24.95 | Economy 90EE/X
" This coupon will entitle you to receive an }
extra bonus of one EMPIRE 909X Car- !
! tndge (US price $24.95) with any ERA |
1 Turntable 1 you require any other !
! model as tisted from the full EMPIRE !
: range, the above price reduction will be :

L applicable

e e e ——— |

Catalogues and additional information on request.

Sole Agents tor Australi

RECORDED MUSIC SALON

(C. Pinczewskl)

Mail Order and Wholesale en

uiries promptly. attended.

1T Cothns $t
MELBOURNE,

VIC. 3000
Tel: 63 6257
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larger than shown here — with a
consequent increase in gain and
directivity.

The gain of the 24 element collinear
as shown should be in the vicinity of
15dB.

The collinear is very tolerant of
construction inaccuracies and has a
bandwidth of about 1.5 to 2% of
centre frequency — much broader than
parasitic arrays of similar size.

A single long-collinear antenna can
be constructed from a coaxial cable by
interchanging inner and  outer
conductors  at half-wavelength
intervals. This type of collinear is very
simple to construct and, if sufficient
elements are used together with a
reflector, can have enormous gain. A
26 element antenna mounted 0.3 to
0.5 wavelengths above a screen
reflector can have a gain approaching
28dB! It is not usually practicable for
most amateurs to construct a steerable
array of the necessary size at 140MHz.
A fixed array though, is quite
practicable. At 140MHz it will be 60ft
long and hence such an antenna can be
fitted in the average suburban
backyard.

Details of the construction of this
type of collinear are given in Fig.3.
Each element will be 27% in. long (for
140 MH2z) i.e. the distance between

inner and outer conductor
transpositions.
Strangely enough, low-oss coax

should not be used for the antenna
itself. Were this to be used, sidelobes
would be reduced but beamwidth
somewhat increased. Reduction of
sidelobes is the important
consideration here.

Coaxial cable type RGS58/u (% in.
dia) is well suited to this antenna. The
cable used to feed it should be of a
low-loss type such as ET13M or UR67.
A balun must be used. Details will be
given later in the section on baluns.

A mesh reflector, one wavelength (83
in.) wide, can be laid on the ground
underneath the antenna which is 0.3
to 0.5 wavelengths above it (24 in. to
41%in.).

The coax cable elements can be
supported by a nylon or hemp line.
Curtain rings, taped to the coax
antenna elements would do the job
nicely.

The interconnections  between
adjacent elements must be
waterproofed. A good cloth insulating
tape (such as used for cars) can be
used to seal the joints — or one of the
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Fig.3 Co-axial collinear antenna

plastic sealant goo’s found on

handyman bars in hardware stores.
Bandwidth of this antenna will be

between 3.5 and 4 MHz at 140 MHz.

This type of collinear array has been
described (for other uses) by H.A.
Wheeler in 1956 IRE Conv. Rec
Volume 4, Pt 1, by Grochs in Nationa
Bureal of Standards Report No. 8772
March 5, 1965, IEEE Transactions or
Antennas and Propagation, August
1972, and 6UP, The Newsletter of the
NSW. VHF and TV Group
September, 1972,
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THE KOOMAN ARRAY

This is very similar to the collinear
array. The element spacing is different
and a screen reflector is used.

Construction is shown in Fig.4. The
wire-mesh reflector can be made from
copper or brass fly-wire gauze (as for
window screens) or 1 in. or % in.
chicken wire mesh. The latter will have
less wind resistance if this is a
problem. Gain for the 12 element
array shown is in the order of 11dB to
13d8B.

The two sets of dipole arrays can be
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Fig.4 Kooman array

mounted closer with a

together
consequent reduction in gain and size
of the array.

Bandwidth of this
somewhat broader than a collinear

antenna is

array. It also is very tolerant of
construction inaccuracies.

The Kooman array lends itself to
all-metal construction using standard
TV antenna construction components.
Alternatively it can have a light
wooden frame with joints glued and
screwed for strength. A coat of varnish
or paint will ensure a longer life for
the structure.

At any place where the wire-mesh
screen comes in contact with metal,
make sure the two are well bonded
electrically and mechanically as noise
is generated when two metals rub
together.

The feedline is connected as shown
in Fig.4. The impedance at the feed
point will probably be between 250 to
400 ohms. A closer-spaced structure
will have lower impedance. If possible,
the impedance at this point should be
measured prior to constructing a balun
and matching section. But more or.
this later.

THE SIMPLE YAG!

At VHF, a yagi is of quite small
dimensions, and readily handled. Yagis
up to 10 elements are easily
constructed, provide the highest gain
for  weight/size/cost ratio when
compared to many other antennas.
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However, if large gain and directivity
are wanted, then a large array must
necessarily be used. A long yagi (i.e.
one having a beam greater than say
two wavelengths), is quite an unwieldy
device and can have an enormous
moment about its balance point. Many
people prefer an array of small yagis to
along yagi.

A five element yagi has a gain (over a
dipole) of about 8dB to 9dB, is easy to
handle and is readily stacked in an
array of arrays. A bay of four,
five-element yagis should have a gain
in the vicinity of 156dB which
compares favourably with the collinear
and corner reflector and can be made
lighter in weight than either. Therein
lies its advantage.

Fig.6 Four Yagi array

I 24" |‘5|‘LI 19"|

F] l | l %8 DIA.

‘ l 1 l ELEMENTS
o 1 l 1"or’s"”
gl | l — T DIA. BOOM

v l

- \ 39" Dt D2 D3

REFLECTOR 37%2 38" 37%°

Fig.5 Five element Yagi for 140MH2z

Dimensions for a 140 MHz design are
given in Fig.5. Again, all' metal
construction can be used employing
standard TV antenna components.
Matching a feedline to the driven
element can be achieved in a variety of
ways, | have devoted a section to this
problem later in this article.

Design information for small yagis is
given in Part 2 of this series if you
wish to use a frequency other than
140 MHz.

A bay of four stacked five element
yagis is shown in Fig.6. The H-frame
shown is the most practical for this
application. The bay of four yagis is
suitable for a polar mount or fully
steerable mounting system. The same
arrangement can be used for longer
yagis. If yagis having boom lengths
larger than 10 ft. are used, the H-frame
will need heavy gauge aluminium tube
or larger diameter. The addition of
diagonal stays to brace the structure
would also be worthwhile.

LONG YAGIS

The design of a long yagi is given in
Fig.7. This is based on data published
in ’QST"”, January 1956 in an article
of W6QKI and W2NLY. The
performance of these designs has been
proved over many years.

The elements should be 1/8 in. or
3/32 in. dia. rod mounted on top of
the boom. They can be soldered or
welded to a % in x % in. x 12g
diamond shaped plate which can be

7' g ALL OTHER
oy T o B SPAleGs 32\‘7' —

S
—_ | l | ' | | i | l f |
{ t |
o EHET——— _]{A T 4

1 | , ‘
o \ I 0'7 08 019 0110 Dlﬂ

REFLECTOR DE0102 D3 D4 DS D6

Fig.7 Long Yagi
design for 140MHz

BOOM

ELEMENT

Ya' x %" x 129 PLATE
WELDED TO ELEMENT
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A comprehensive range of
Moririca photoconductive
cells and devices designed
for a multitude of
applications are readily
available. The range
includes cadmium sulphide
and cadmium selenide types
together with a variety of
photocell lamp modules and
sophisticated resistive and
sensing devices as
outlined below. These cells
feature high sensitivity,
fidelity and power
dissipation coupled with
fast spectral response
inclined more towards infra-
red than visibility.
Contactless, non-
mechanical construction of
photocell lamp modules
completely eliminates noise
and mechanical wear so
that a lengthy, silent
operating life Is ensured.
Moririca high power
photocells find application
in card reading, automatic
weighing and paper money
exchanging machines . . .
also auto-stop devices,
photoelectric relays, alarm
devices, floating indicator
lamps, road beacons and
automatic light switches.
High sensitivity cells are to
be found in camera electric
eye mechanisms,
photoelectric type toys and
the like whilst photocell-
lamp modules are suited
for use in non-contact
switches, vibration circuits,
delayed relays, protective
circuits, etc. The Moririca
range has almost unlimited
application in today’s
Professional equipment
technology.
Photentiomatic (photo-
potentiometer). Functions
as a potentiometer
controlled by light in which
output voitage changes
according to shifting a
slit of admitting light.
No mechanical contact
construction results in

It ofters excellent
resolution and high
convertible ratio from
input to output voltage.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1972

quiet, long-life operation.

Photobridge
(displacement detector for
servo mechanisms).
Designed for use in
displacement detector
circuitry in which element
resistance is controlled by
the relative position of a
light admitting slit. Amongst
its features are simple
adjustment of the light
beam and-setting point,
minimal effect from
temperature and light level
differences, extended
service life and no
mechanical noise.

Selenium photovoltaic
cells are also available in
disc or rectangular form.
They are of humidity
proofed construction,
withstand mechanical
vibration and are
shortcircuit resistant.
Typical applications include
use in light meters and
colour meters.

Photentiomatic

 budm

Mazigics

photocells
and
devices

PLESSEY
Ducon

Plessey Ducon Pty. Limited
Box 2 PO Viilawood NSW 2163
Telephone 72 0133 Telex 20384

Melb: Zephyr Products Pty Ltd

56 7231 / Adel: General Equipments

Pty Ltd 63 4844 / Bris: Douglas

Electronics Pty Ltd 97 8222

Perth: H.J. McQuiilan Pty Ltd 21 4821

Everett Agency Pty Ltd 8 4137

N.Z.: Henderson (N.Z.) 64 189
ADS36
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THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111

{i}“ Cut this Christmas Gift Request out
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Soidering
Iron...
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manner to Fig.7(b) should be
satisfactory.

The quad yagi is much more tolerant
of construction inaccuracies than the

conventional yagi. Bandwidth s

elements can be made from 1/8 in.
soft drawn aluminium rod or 3/16 in.
to % in. dia. brass tube. The loop must

AMATEURS 1TO 10pF greater (about 1.5 MHz for this model)
CAPACITOR than an equivalent yagi.
From page 90. ADJUSTABLE Further antennas and some practical
SHORT construction hints will be given in the
next article in this series. °
screwed to the boom as shown in
Fig.7(b). r —

Gain of this antenna should be
between 16dB and 17dB over a dipole. Do i TABLE 1
Boom length is about 25 ft. " &

If this antenna is for use on a "\ COAX. CABLE | ELEMENT LE,',\JGTH SPACING
steerable mount, stable well-braced — | Retlector 89" B
construction should be used. Accurate Driven Element 85" 211 )
construction is essential to realise the BOOM D1 81” 73//2”
full performance of this antenna. 8:2; g:” ;64
THE LONG QUAD-YAGI gg g}, 32

A yagi array having square elements D6 81"

("quad”’) is referred to as a quad-yagi. 07 81" ‘
lan Berwick, VK3ALZ, has done QUAD ELEMENT D8 81" |
quite a bit of work on these antennas 0 D9 81"
and has produced a design having a D10 81"
gain of 19dB with a boom length of 31 D11 81" i
ft. ) . .
His design appeared first in ‘The Fig. 8 Gamma match for quad-Yagi Bg g:“
Victorian VHFer’ for May 1872 and
subsequently in ‘6UP’ for June and . .
Septzcr]nber, 1972. be electrically continuous. Mounting 1L4O Mth l;)ng;qiac:c:llmensllo:st.h

A design for 140 MHz is shown in the elements on the boom can be a U (EIE OB ST S

Table 1. Matching is best done by a problem. Attaching one side of the
element to the boom in a similar b¥—now— —

gamma match as shown in Fig. 8. The

is solved (I’RIICE xr:nro?mncszmu
—with JAYEM L55

FET MULTIMETER

¢ 10 Megohm input impedance ® 6 DC, 5 AC,
4 resistance ranges ® Mirror scale, vinyl case
e Times 2 multiplier probe all included
e OPTIONAL PROBES include 30 Kv DC and
temperature sensor

plus Sales Tax
TO: JACOBY, MITCHELL LTD., P.O. Box 2009, North Parra-
B matta, N.S.W. 2151, Phone: 630 7400. [ |
L Yes, | think the Jayem L55 solves the value equation. | enclose l
my Cheque/M.O./P.O. for $43.60 which includes Sales Tax,

. packing and registered postage. ET12 l
Distributed by: SYDNEY: 630 7400 . NAME .
MELBOURNE: 41 7551 ADDRESS
BRISBANE: 44 4674 I I
POSTCODE

® ADELAIDE: 936117
MilCHELL @0
CANBERRA: 959138



TRANSDUCERS IN

MEASUREMENT

AND CONTROL

The eighth article of a series by Peter Sydenham, M.E. Ph.D., M.inst. M.C.,
Non-contact and many lesser known methods of determining temperature
are discussed.

RELATIVE RADIATED ENERGY

108 ———
T
O
3
[ ~a
—
o
@
102 —+——3
1
10 ——
i
10!
0.1 1000

WAVELENGTH — MICRONS
Fig. 1. Distribution of black body radiation as temperature varies. The total energy radiated
at a particular temperature 1s represented as the area under the curve for each,

The two previous articles in this
series were concerned with
scales, standards and the
transfer of heat, all of which are
common to every temperature sensing
procedure. The introduction led to
discussion of thermometers using the
expansion principle and then to the
direct electrical methods, namely,
resistance, thermocouple, thermistor
and semiconductor thermometry.
Another significant group of devices
operate without need for mechanical
contact with the medium to be
measured they make use of the
radiated energy of substances.

THE RADIATION PHENOMENA

All physical objects radiate energy,
the quantity depending upon their
temperature and emissivity (the degree
to which surfaces come close to ideal
radiators). The presence of radiation
must have been realised since
antiquity, hut only as visual
experiences or feelings of warmth
which were accepted without
satisfactory explanation. Once it had
been shown, in the late 18th century,
that heat was in fact, energy, it was
only a matter of time before
quantitative explanation was evolved.

The relationship  between the
radiation from a surface and its
temperature was first proposed by
Stefan in 1879. His work, coupled
with that of Boltzmann in 1884 led to
the Stefan-Boltzmann law that states
that the energy radiated from a unit
area of surface in a given time is
proportional to the fourth power of its
absolute temperature. The law only
applies for sources that are known as
black body or full radiators. Such
sources absorb all energy falling upon
them and thus appear black to the eye.
The law, however, only provides part
of the picture for no information is
available to explain where the
broadband blackbody source-radiation
peaks. A family of several curves,
(Fig.1), shows the relationship
between energy, temperature and
wavelength for an ideal black body
radiator.

It was a scientist called Wien who, in
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1896, provided science with the law
that describes how the peak shifts
wavelength with temperature and how
the energy is distributed across the
spectrum at each value of temperature.
A little later, in 1900, Max Planck
suggested a modified expression that
gave closer agreement with observed
values over a wider range of
wavelengths and temperature.
However, for most purposes, Wein's

law is adequate. As black body
radiation  enters into  numerous
scientific and industrial endeavours,

tables have been computed for the
many possible combinations and
special slide rules made for calculating
the total power, peak emission and
distribution. For much of the need,
however, simple graphs like Figure 1,
suffice to estimate the energy within a
given bandwidth. The actual energy
received at the detector is found by
subtracting the losses of the optical
system (airpath attenuation, reflection
and absorption losses in elements and
detector efficiency) from the total
known to be received at the entrance
aperture of the instrument. If working
over a long atmospheric path, the
original radiation will no doubt be
fittered by the transmission windows
of the path. Finally, the detector
output will be the transduced energy
received through the instrument but
modified by the spectral response of
the detector. In other words, a
detector should optimally be matched
to have a significantly overlapping
spectral response.

If an enclosure is uniformly heated,
radiation issuing from a small hole will
be very close to that from a perfect
black-body. The actual substance from
which the enclosure is made and the
shape of the cavity matter little. An
early source, used by Summer and
Pringsheim in 1897 was a hollow
sphere of copper, blackened on the
inside. This was heated in a molten salt
bath. It served for the study of
radiation from 200 to 600°C. For
higher temperctures they wused a
blackened iron cylinder heated by gas
combustion. A 1iodern source, used to
establish the gold point of the IPTS
scale (10639C) has molten gold inside
a cavity. Several manufacturers supply
temperature-controlled cavities for

standardising dctectors in infrared
work.
In practice some sources to be

measured are close enough to the ideal
black body for the laws to be used
without modification. Looking into an
industrial furnace is a good example, a
hole bored to a depth of at least five
times its diameter into the surface of

an incandescent body is another
near-perfect arrangement, for all
energy entering such a cavity s

internally reflected and absorbed at

OBSERVER

CALIBRATED
LAMP

\sﬁ (v

RHEOSTAT

MILLIAMMETER
CALIBRATED IN
DEG C

o

CONSTANT VOLTAGE

SOURCE

Fig. 2. The basic disappearing-filament optical pyrometer — the rheostat is adjusted until
the light filament just disappears. Temperature is read from the dial.

each reflection so that virtually none
escapes.

There are, however, many instances
(surfaces for example), where the
appearance is not black and the
emissivity is not unity but something
less, A gray body is one similar in
performance to a black body but
where the emissivity is less than unity.
Tables of emissivity of surfaces are
available. By way of example, carbon
can absorb as much as 94% of incident
energy whereas unoxidised silver only
7%. This might lead one to think visual
experience is a good measure of
emissivity but that is not true for the
eye has response over a narrow band
of the black body radiation spectrum
only. In fact, at infrared wavelengths
the reverse situation applies. An object
can never be brighter than the black
body of the same temperature. Not all
are black or even gray — some have an
emissivity that follows no obvious law,
perhaps peaking at various
wavelengths, with zero at others.
These are known as non-gray bodies.
Gases do not radiate as black body

radiation but rather at specific
wavelengths. The temperature
measurement of gases requires a

different approach.

RADIATION PYROMETRY

There are two basic groups of devices
by which temperature can be
measured using radiation. These either
determine the total radiation emitted
or just the radiation in a narrow band
of wavelengths. It is necessary in both
cases to know something of their
emissive behaviour,for all surfaces fall
short of being perfect black body
radiators. Temperatures calculated
from the observed valued will always
be low to some extent; corrections will
be necessary if precision is needed.

THE DISAPPEARING
FILAMENT PYROMETER

instruments used to determine the
temperature of a source from its
apparent brightness were formally
called pyrometers as they were
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developed mainly for furnace work. A
more recently introduced term is
radiometer but this term is also used
for instruments used for measuring
other forms of radiation than visible
and infra-red.

Early pyrometers made use of the
human eye as the detector of
radiation. This biological photocell
system is capable of only low grade
accuracy when determing absolute
radiation level but has quite high
acuity when comparing two sources in
the same field of view. In the
disappearing pyrometer, (Fig.2), the
eye sees the source (often through a
calibrated filter to reduce the
brightness to an acceptable level) and a
heated filament in a common focal
position. The filament current s
adjusted until it just disappears into
the background. In simple
instruments, the current rheostat is
calibrated directly in degrees, but in
more precise cases the current is
carefully determined with a standard
resistor and a voltage measuring
potentiometer. The value is then
referred back to standardization curves
obtained when the instrument was
calibrated against sub-standard black
body sources. Special tungsten amps,
usuatiy with a strip filament, have
been evolved for this purpose in order
to retain their luminous efficiency
over as long a period of calibration as
possible. Such pyrometers can be
intercompared by  simultaneously
viewing a common source — which
need not be a black body.

need continuous
operation and for these the
balancing-out procedure has heen
automated. The cost of the instrument
is naturally higher than for a manual
device but often the total system
application demands greater precision,
faster response, improved reliability or
continuous operation for measurement
records and control, and all of these
require the manual element to be
eliminated. One technique alternately
scans from a standard source to the
surface of interest using a roteting or

Many processes
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nodding  mirror. A photo-cell
determines if the brightnesses are
equal and if not, the error signal is
used to alter the source heater power
accordingly. In recent years, a number
of these instruments have been
reported in the technical literature. A
schematic of an early I.C.l. unit Figure
3 (used for monitoring fast moving
synthetic fibre threads as they are
made) illustrates the concept. A small
heated aluminium plate provides a
reference background temperature
that, in this case, can be varied from
450 to 280°C. The nylon line moves
between this source and the detector.
After collimation by a
calcium-fluoride lens assembly (special
materials are need for optimal
operation at the infra wavelengths
generated — there is little to be seen
by eye at these temperatures) the
image falls onto a infra-red
photo-conductive cell. At the rear of
the detector head is an eccentric cam
that causes the unit to oscillate from
the background to the background
plus  nylon-thread. The  signals
obtained are low level and noisy so
synchronous detection is incorporated.
The chopper wheel produces a higher
fixed frequency signal from the cell.
This is synchronously rectified in a
unit called a phase-sensitive detector
which produces the error signal which

THREAD

HEATED
BACK
GROUND

is used to control the heat of the
source until balance is achieved. The
temperature is measured as the power
level to the background source.

One difficulty in pyrometry is that
the emissivity may be an uncertain
quantity and results subsequently
imprecise. An approach to overcoming
this, uses two measurements made at
two different wavelengths within the
broadband radiation. The principle,
(hopefully invoked), is that the energy
radiated at one wavelength increases
with temperature at a rate different to
that at another. Opinion differs on the
effectiveness of this method. Benedict
(in his book ‘Fundamentals of
Temperature, Pressure and Flow
Measurements — see bibliography in
last month’s article) suggests it is
rarely helpful, but research workers of
the Central Electricity Generating
Board in Britain have made use of it in
a system for monitoring the surface
temperature of a captive pulverized
coal particle (of 0.25mm diameter).
Their application was to observe the
events leading up to combustion as the
coal is heated using the heat from
focussed lamps. This difference in
outlook illustrates how instrumental
methods can be condemned by a
personal experience which may not
have been adequate. The design of
instruments is so incredibly fraught
with unknowns and compromises that
reasons for the lack of success can
often only be found by extensive and
perhaps prohibitive extra research.

MOVABLE VISUAL
FOCUS MIRROR

VISUAL FOCUSING
45° MIRROR

Until quite recently, pyrometry was
useful only for measuring high
temperatures for, as can be seen in
Figure 1, the total power radiated falls
off as the fourth power as the
temperature decreases. Traditionally,
the pyrometer served as a means to
measure  visibly hot objects. A
white-hot tungsten lamp peaks at
3000°K but, by reference to Figure 1
again, it can be seen that very little of
the energy is actually radiated at
visible wavelengths. Visual experience
of radiation virtually disappears at
around 8000K but there is still energy
in the infra-red regions and this can be
sensed as warmth. At absolute zero, no
radiation occurs but as virtually
nothing can be maintained at zero
temperature, all objects emit radiation,
The lower the temperature the longer
the wavelength and the smaller the
power level.

INFRA-RED RADIOMETERS

The infra-red portion of black body
radiation has been the subject of
scientific  interest since it was
discovered but little practical use was
made of it until the 1940's when
military scientists developed
heat-seeking devices during the Second
World War. Since then IR technology
has improved enormously, especially
in the area of detectors.

Visibly responsive photo-detectors
such as the common silicon photocell

{Turn to page 99)

VISUAL FOCUSING
EYLPI ECf.l

COOLING CHAMBER
FORCELL

DRIVEN
ECCENTRIC

REFERENCE BEAM
PHOTOCELL

REFERENCE

BEAM

Fig. 3. Schematic of the 1.C.I. nylon thread non-contact thermometer.
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Nothing is hard to get...

Elac / Miracord has s

pent

a million dollars to bring you

NOTHING

True “NOTHING"” would be the
elimination of everything that
interferes with the perfect repro-
duction of sound. So, the closer
you get to “NOTHING" in sound,
the better stereo equipment

you own!

The ELAC 50H MARK || comes
closer to the "NOTHING" in sound
reproduction than any other
automatic turntable. And for good
reason. You see, we've spent a
million dollars in research to

ELAL

eliminate motor noise, vibration,
rumble, wow, and distortion. The
closer we get to “NOTHING", the
better it is for you. With rumble
down to — 42db, wow down to
0.05% and flutter to 0.01%, we're

really coming close to “NOTHING"

And we've even reduced record
wear. Imagine an automatic tone-
arm that lowers so slowly, so
lightly to your records that you
can hardly tell when it touches
the groove. You certainly can’t

puts more engineering in so you get more music out.

hear it. At your command, a touch
of the exclusive pushbutton con-
trol picks the arm up automatic-
ally and a silicone-damped piston
lowers it lighter than a floating
feather to your record. It's the
ultimate in protection for stylus
and record.

i

MAGNA-TECHtronics
(Aust.) Pty. Ltd.

P.0. Box 314, Crows Nest,
N.S.W. 2065.




RAPAR:-

LS-100 Boom Stand
heavy base.
This boom stand
is a folding type
manufactured for the
professional use
*$32.20
Tax Included

ALSO AVAILABLE:-

LS-36 Boom Stand
similar to Model LS-100
but with light weight base
*$20.70
Tax Included

il LS-20 Floor Mic. Stand
adjustable from 30" to 56"

) *$11.43
/_/ \-\~‘.‘ Tax Included
LS-100 Boom Stand ~~

*FOR ALL ENQUIRIES PLEASE CONTACT
US AT THE BELOW ADDRESSES..

RAPAR SPEAKER COLUMNS:
(Wall brackets included)
Polished maple
finish fitted with
5 x 5" speakers and
line transformer
tapped at 650, 1000
and 2000 ohms.
Size 30" x 7%"
*$47.04
Tax Included

RAPAR PUBLIC ADDRESS EQUIPMENT

(THESE ARE FURTHER ITEMS IN OUR RANGE!)

RAPAR Z225:

RAPAR
AMD23

6' Speaker mounted

4" speaker in
sloping front

cabinet. For wall
or desk mount in a sloping front
8 ohms. cabinet with volume
Size: 5%"H. x 5'"W. control.

*$5.61 3 watts at 8 onms.

Size: 10" x 10" x 4"

*$13.95
Tax Included

Tax Included

RAPAR - TPA-150A
Public Address Amplifier

150 watts music power, 100 watts r.m.s.
4 high and 4 low impedances for microphone
Phono: 3mV, 50K ohms, compensated for R.I.A.A.

Aux.: 150mV, 50K ohms.
*$251.85

Tax Included

radio parts

City Depot: 157 Elizabeth Street GROUP

Melbourne, Vic. 3000. Phone 67-2699
Southern Depot: 1103 Dandenong Road 562 Spencer 5'-.3\’(‘1)35' Melbourne, Vic.

East Malvern, Vic. 3145, Phone
2116921

3
OPEN SATURDAY MORNINGS Phone 329-7888. Orders 30-2224
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have some response in the
near-infrared region but little as the
wavelength increases. Early 1R cells
used the impinging heat to alter the
resistance of a fine wire or, later,
deposited films — these are known as
bolometers. They are characterized by
broadband  response  but  lower
sensitivity.

A chart of detectors is given in
Figure 4; and as can be seen, apart
from bolometers, no device covers the
spectrum. Because of this detectors
must be chosen to suit the wavelength
of interest.

Detectors with peak response at
35um wavelength are available, so it
can be seen that temperatures down to
a few degrees absolute can be detected
provided the noise level is controlled.
Much of the noise seen by a detector is
generated as emission from its own
components and adjacent mounts.
Furthermore, at room temperature the
electrical resistance noise of the
element can swamp the signal. For
sensitive |R radiation detection, the
detector is usually cooled by operating
it on the bottom of a specially
designed dewar flask filled with liquid
nitrogen or helium or, for continuous
operation, on the end of a miniature
cryostat. One important parameter of
the design of IR radiometers is the
cost of the detector — for they can be
as high as $5000.

The sensitivity of IR detectors is now
universally quoted as the specific

detectivity (D*). This is a normalized -

value of sensitivity that makes
allowances for different active element
areas, electrical bandwidth  of
operation and the measured noise
equivalent power (NEP is the rms
infra-red signal incident upon the
detector that produces a unity
signal-to-noise ratio). All detectors can
be intercompared on this common
basis. Without becoming involved with
actual D* figures, it suffices to say one
reported modern IR system can sense
the detail of a television tower through
70 km of thick fog.

Te 777K

THEORETICAL PEAK D* FOR BACKGROUND LIMITED CONOITION
OF 3000

PHOTO VOLTAIC

«_ 180° FIELD OF VIEW

PHOTOCONDUCTIVE

PHOTON NOISE LIMIT FOR
300°K THERMAL DETECTORS
180° FIELD UF VIEW

HADIATION
THERMOPILE
3000K
7 MME HSED
Pb S MEHSE
- ;;u: 505: Tn&;&s:oﬁ
& x
2 \‘ \ \\f \\\ GOLAY CEL
- ' Pble 170K ot GOL (5
= c UNIMME RSED 2002
/' THERMISTOR 5
P 3009K
3000 GeS Au GeZ
e
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VELENGTH

Fig. 4. Relative response of photodetectors operating over the visible to far infrared spectrum.

The basic IR radiometer is very
similar in principle to the thread
temperature  measuring  pyrometer

already described, the main difference
being that the temperature reference is
not placed behind the object, for that
is usually not possible. Instead, a small
black body source is built-in so that it
and the scene are viewed alternately.

The relatively low power levels
involved with low temperatures means
that the IR radiometer must have a
high gain telescope to gather as much
energy as is practicable. In the unit
shown in Fig. 5, a folded reflector
telescope is used. Refracting elements
are to be avoided in IR work {unless
small) for the cost of the exotic
materials needed rises rapidly with
size. Reflectors, on the other hand,
require only low-cost refiective
coatings. The entrance aperture to the
telescope, however, needs a
transmitting cover but some simple
expediencies, such as using thin plastic

sheet helps — in this case the focussing
properties are of no importance.

A chopper system (perhaps a rotating
wheel or vibrating slit) is incorporated
to enable synchronous detection to be
used. This can allow signals as small as
100dB below the noise level to be
recovered. In the system illustrated,
the chopper also serves to switch the
detector to the scene and reference
source alternately. Many rocket probes
have carried radiometer devices like
this into space to determine the
emission and transmission losses of the
sky and atmosphere. Narrow bandpass
optical  filters {only  nanometre
bandwidths at times) are usually
employed to select the wavelengths of
interest along with multiple detectors
with different peak responses.

THERMAL IMAGING

Initial interest in IR was for the
detection of the hot exhaust plumes
and engine covers of aircraft, the

Fig. 5. Basic block BLSAOCJR%CEDY
diagram of a R R I
radiometer used in - omtooo 2o '-"':'\ TTENUATOR SYNCHRONOUS RECORDER
the infrared regions. SECONDARY _a- \ PRE AMP ——— [N AMPLIPIERT | RECTIFIER -»| DRIVER —
MI\HESR-.-’ ‘ AND FILTER AMPLIFIER  |OUTPUT
| \, BRRER - . ] I | T
“ T — MOTOH | ‘ B
L-w %' A |
L/ eemT l B | ELECTRONIC |q FUNCTION
hoo / TEMP. OFFSET GENERATOR
> - ‘/\jé “\croppen syncH B 3
........ 000D DISC GENERATOR
TRIN PRIMARY - J
WINDOW MIRROR | I
“ —OPTICS AND- » e —ELECTRONICS —
MECHANICS
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virtue of heat sensing being that the
enemy cannot detect when they have
been detected — as is the case with
radar. The prime purpose was simply
to detect the presence of the source
but the trend moved to establishing
thermal pictures of objects so that
they might be identified, especially at
night or in fog.

Thermal pictures are produced by
scanning the detector across the scene
in a systematic manner, as is done in
television. It is necessary to scan the
detector, for matrices of detectors are
not vyet available with sufficient
detectivity and spatial resolution.
Infra-red television camera tubes exist
and they are used occasionally. One
use is to plot a thermal map of a
tool-bit whilst it is cutting in a lathe
operation. Currently attempts are
made to develop adequate arrays of
detectors but in general, thermal
imaging instruments stitl use
mechanical scanning arrangements to
sweep a single detector across a scene.

The scanning arrangement generally
consists of a motor which drives a
scanning optical element. This may be
a rotating square, prism or flat with
mirrored surfaces or it might be an
oscillating mirror. This method — in
effect — scans the detector across the
scene, (Fig.6), for it is desirable to
have the detector stationary especially
when cooled. Synchronized to the
drive, by electrical or mechanical
means, is a moving light source which
exposes a film or appears as a moving
spot on a CRO screen. The brightness
of the spot is controlled by the output
of the detector which is decided in
turn by the temperature of the
element of scene being viewed. A line
is thus reproduced on the film or
screen which has  temperature
transformed into visible luminance
level. In airborne units the second axis
of the picture is provided by the flight
movement — as the aircraft flies it
produces a continuous strip thermal
map of surface features below. In
Figure 7 are scenes produced in this
way. The power lines are quite clear:
even their thermal shadows are to be
seen.

Stationary thermal imaging devices
have a second scanner, usually a large
nodding mirror, that provides the
frame fillup. As the frame rate is
considerably slower than the line rate,
the mirrors can be large. Their
frequency of oscillation is Igw.

Military thermal scanners were the
first to be developed and they are at
least as sensitive as being able to detect
the heat wakes where a ship passed
many hours before, or where planes or
vehicles stood on the ground. As the
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Fig. 6. Schematic of airborne thermal scanning

and military purposes.
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Fig. 7. Thermal maps of countryside in California made with a Daedulus thermal
scanner. Note especially the wind shadows and what could be thermal shadows of the

power lines.

details were released from official
secrecy, civil interests blossomed. Now
under the name of remote sensing,
(which also includes other radiation
methods as well as IR and visible)
countries are observing, to name just a
few uses, the cloud formation from
satellites, the mineral potential of
previously poorly prospected areas,
the movement of ground water,
effluent discharges at sea, and thermal
currents around power station cooler
discharge channels. Recent publicity
has been given to the Earth Resources
Technology Satellite (ERTS). This was
launched by NASA this year, and

participating countries will receive
data on the thermal emission of the
land as seen as the satellite sweeps
across, from 900 km up. The satellite’s
salient features are shown in Fig. 8.
Differences over short and long
periods will assist geological
exploration, agricultural problems
such as pest infestation and the
control of pollution.

ACOUSTIC THERMOMETRY

There are some applications where
the more generally accepted methods
described so far are not appropriate

{Turn to page 102)
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Guaranteed and serviced
across Australia by
Hagemeyer (Australasia) N.V.
Sydney Melbourne Adelaide Brisbane Perth

ELECTRONICS TODAY INTERNATIONAL

THE INNOVATORS

Most of JVC NIVICO Stereo and discrete 4 channel components
incorporate exclusive inventions.

For example the CD4 — 4 channel discrete record system which
guarantees the only complete separation of sound.

This revolutionary achievement and many others has set JVC
NIVICO apart from the ordinary.

JVC NIVICO line of Hi Fi components, the world’s most advanced,
include amplifiers, reel to reel/cartridge/cassette decks, turntables,
speaker systems and pre-recorded 4 channel material.

VICTOR COMPANY OF JAPAN. LIMITED
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for one reason or another. Acoustic
thermometers may fill the need,
especially at the extremes of the
temperature scale, for example, in gas
plasmas (15,000°C) or in cyrogenic
systems near absolute zero.

The speed of sound propagation
usually  travels slower as the
temperature of solids and liquids rises
— and conversely in gases. The
velocities of sound propagation in
various media are given in Fig. 9. The
method then, is to determine the
speed of sound and compute the
temperature of the medium from this,
knowing the velocity at a known
temperature.

Two ways of doing this have been
developed. The first way is where the
sound wave is launched in the medium
itself; the alternative is where the
waves travel in a secondary material
which is in thermal equilibrium with
the medium. In either case there are
two choices. A pulse can be
transmitted, and the flight time
measured; alternatively, the resonant
frequency may be determined. Again,
both methods require a sending
transmitter and receiver although one
may double for each if reflections
occur. One pulse technique, known as
the sing-around method, emits a
send-pulse as one is received. The
system then resonates giving a
frequency-variable output with
temperature change. Piezo-electric
crystals are sometimes employed to
couple to the cavity of interest.
Magnetostriction is also used. Quartz
crystals have already been mentioned
in their role as temperature sensors in
the previous article in this series —
their operation is also acoustic. Thin
wires have been wused to sense
temperatures in  nuclear reactors
(gas-filled cavities, discussed below,
could be grouped as acoustic).

Other methods using sound that
could be useful are to monitor the
echo returned between dissimilar
metals, for the reflection alters with
temperature; to look for wave bending
due to thermal gradients, and to sense
when a solid surface becomes liquid
and starts to reflect.

MISCELLANEOUS TEMPERATURE
OETECTORS

Fluidic Sensors

A cavity filled with a gas oscillates at
a frequency dependant upon the gas
temperature. The upper limit of
operation is currently decided by the
sensor material. Hypersonic X15
aircraft used fluidic sensors to measure
temperatures from 0° to 25000C. Gas
flows in, past the cavity, shown in
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Fig. 8. The ERTS satellite
currently orbiting the Earth
to provide thermal emission
data over long periods.
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Fig. 9. Propagation
velocities of sound in
various selected media.

CAVITY

CAVITY \

¥

EXIT

Fig. 10. Cross-section through a resonant tHuiaic temperature sensing cavity,

Fig.10, and is exhausted. The
frequency of oscillation within the
cavity depends upon the velocity of
sound in the gas. For a given gas and
size, the frequency varies as the square
root of the Kelvin temperature of the
gas. Typical output frequencies lie in
the range 5 to 40kHz. Response time
is limited partially by the time taken
to cycle the gas, and more so hy the
time for the complete cavity volume

to change. Even so, rapid response is
possible.
Eddy Currents
Temperature changes alter the
conductivity of electrical conductors.
By placing a sensing inductor coil near
the test specimen it is possible to
monitor temperature using the changes
in impedance of the coil. This method
is subject to many unwanted
{Turn to page 105)
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will FM be better than
the LDT3A?

SECURITY ENGINEERING
PTY.LTD

Manufacturers & Suppliers of Security
Equipment & Sole Agents for A.E.S. (UK),
Nidac, Spaceguard (Aust)

SEY LEVEL
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PRESSURE MATS
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ELECTRONIC SIRENS
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DON'T MISS YEARS OF SUPERB AM
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HEAR IT NOW AT:—

N.S.W. Convoy, Sydney Encel, Sydney —
Milversons, Chatswood Sydney Hi-Fi,
Sydney W.C. Wedderspoon, Sydney —
Instrol Hi-Fi, Sydney Miranda Hi-Fi,

Miranda. PHOT
QLD. Brisbane Agencies, Fortitude Valley. CUGELECTHI RSN
S.A. Challenge Hi-Fi, Adelaide Truscotts, DOORWAY ALARMS
Adelaide.

Alberts Hi-Fi, Perth.
THE LDT3A — THE STATE OF
THE ART AM TUNER

WRIGHT AUDIO DEVELOPMENTS

Suite 3, The Village Centre, Berowra 2081 — N.S.W.
Phone: 610-2607 — 610-1252

ELECTRO-MECHANICAL
DETECTORS, ETC.
11 Cowper Street, GRANVILLE, N.S.W.
2142. Phone: Sydney 637-7700.

30 Ross Street, NEWSTEAD, 4006, QLD. —
Phone Brisbane 52 2211.

Australia’s BEST value... you'll agree-

JAYEM @@

- MULTIMETER

{ 2 e 5ranges DC volts
== O e 4ranges AC volts
i e Direct current, resis- [ | 50
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> ~

~ TO: JACOBY, MITCHELL LTD,,
P.O. Box 2009, North Parramatta, N.S.W. 2151. Phone: 630 7400. l
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M O./P.O. for $14.38 which includes Sales Tax, packing and
' registered postage. €T12 l
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ALEX ENCEL'S
COLUMN

With so many people on the verge" of
holidays, the subject of tape recorders Is
very timely, for there's no more
convenient way to take your music with
you wherever you wish, than with a tape
recorder. At Encel, we’re offering very
special Christmas prices on a variety of
tape recorders, and extremely attractlve
trade-ins on your current unit. Let’s have

detalts of make, model, age and
condition, * * *
TANDBERG 3000X Tape Deck, the
famous Norwegian unit, has the
exclusive Crossfield recordlng technk‘
for improved and expanded

frequency reproduction, better dynamlc
range, superlative signal to noise ratio, 4
sound heads, complete solid state, it
offers sound on sound, echo, mono
mixing. List price "is $464. ENCEL
CHRISTMAS PRICE $298. Also special
prices on 6000 and 4000X models.

* ¥ ¥

MARLUX 2000 with Dolby Noise
reduction system. This famous Japanese
unit has the Dolby system integrated
with it, and the clarity of performance
must _be heard! ENCEL CHRISTMAS
PRICE $259. *

TEAC 2060 STEREO TAPE
RECORDER offers reverse and ptayback
in both directions by automatic reverse.
Built-in hi-fidelity amplifiers and speaker
systems. 20 watts total music power 8
hours continuous recording or playback
without tape change. 3 speeds.
Frequency response 30 to 20,000 Hz at
7ve i.p.s. Llist price 5463 ENCEL
CHRISTMAS PRICE $289.

¥ ¥

SONY TAPE AND CASSETTE
RECORDERS. Probably the best known
tape recorder manufacturer in the world.
Whichever recorder you want from the
Sony range, you’ll buy better, trade-in
better, get a better all-round deal at

Encel! * * *

AKA| 4000D. We've landed a scoop buy
of this recorder just in time for the
Christmas season. Just to prove to
yourself how much of a Xmas rresant
this is, try and better our price of $218!

* %

o Rotel Headphones RH430 $8.50,
RH630 $14.50, RH700 $18.50
° Mlcsrg Dust Bug for clean records

$4
e Stereo systems from $198 to $3900

e Terms, trade-ins on your current
system or tape recorder.
Let's know the make, model, age and

condition of your system

AUSTRALIA’S FOREMOST Hi-Fi
AUTHORITIES.

431 Bridge Rd. Richmond, Vic. 3121.
Tel. 42.3762

Encel Electronics Pty. Ltd.,, 260
Elizabeth St., Sydney. Tel: 212 3722
Mail orders to Box 286 Richmond,
Vic. 3121,
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(Continued from page 82)

Electronics Today International is
currently developing a matching
preamplifier specifically for use with
this unit and suitable for all P.A. and
pop group use.

The ETI preamplifier has multiple

inputs — up to eight are normally
provided but this may be extended if
required.

Each input has its own individual
tone controls. Other features of the
unit include:

Mixing facilities.

Echo facility on all inputs.

Simulated stereo output to two
channels (switchable)

Master room equalizer.

Full constructional details of this
preamplifier will commence in our
February issue. @

ERRATA

PROJECT — WIDE RANGE
VOLTMETER ETI 107

Integrated circuit IC1 as originally
specified was an LM308H. This can be
advantageously be replaced by an
LHO042C.

The LHO042C has much lower input
current (typically 15 pA at 25°C
resulting in lower zero errors on the
low ranges. The IC is also slightly
cheaper than the LM308H. It is
supplied by National Semiconductor
Corporation.

No changes are required to the
circuitry and pin connections remain
the same,

PROJECT — FLUORESCENT
INVERTER ETI 516

A line was omitted in TABLE II
{choke winding details). Add to the
text: “"Winding consists of 250 turns
26 gauge B & S”.

In the parts list resistor R1 should be
k, %2W, 5%; R2 should be 33 ohms,
5W, 5%. The values and positions of
these resistors are shown correctly
both in the circuit diagram (Fig. 1) —
and the component drawing (Fig. 3).

|
|
|

SATELLITE SOLAR
CELL

A 7 Using
= Space-Age
Devices

(See Review in November E.T.) Over
$35.00 worth of Selenium, Silicon
and Cadmium Sulphide Cells. Also
includes 4.5 volt transistor radio pack
which will operate a transistor radio
directly from sun power. Complete
with instruction handbook.

$10.45 p&p 30c.

ELECTRIC MOTOR

Low current, will operate directly off
solar cells.

$6.36 p&p I0c.
PHILIPS RESISTORS
Factory Fresh Stock  at

unbelievable prices. All preferred
values, 1 ohm to 10 meg. % and
% watt. 4 cents each or $3.00

per 100. Values may be mixed.

DICK SMITH (Wholesale) P/L

162 Pacific Highway, Gore Hill, 2065,
Phone: 439-5311.

|

3 MODELS —
ruLLy imporTED DUAL
HOME-STEREO

SYSTEMS JUST ARRIVED
AMPLIFIERS UP TO 120 WATTS

COMPACT SYSTEMS
WITH OR WITHOUT TUNER

5 DIFFERENT TYPES OF
CHANGER-PLAYER
FOR AUTOMATIC OR MANUAL USE

ALL ARE THE PEAK OF
GERMAN WORKMANSHIP
RENEW YOUR OLD RADIOGRAM BY

CHANGING YOUR
SUPERSEDED UNIT

TO A NEW DUAI-
CALL US FOR EXPERT ADVICE
AND QUOTATION 61-2967

A.VIGTOR & GO.

New Address: Showroom & Service st |

{ Floor, S83 George St., Sydney. Opposite

old Anthony Horden Building. Postal

Address: P. O. Box 105, Lane Cover,
2066. Specialist for all overseas |
especially German makes. Sales —

| Service. — Terms '

LAY-BY NOW FOF_LXMAS
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(Continued from page 102)

systematic errors, for example,
changes in coil resistance with
temperature and because of such
errors the desired effect is very small.
For example, only 0.05% change will
occur in the coil for a degree change in
an adjacent aluminium plate.

NON-ELECTRICAL TRANSDUCERS

A number of non-electrical output
devices also exist to sense temperature.
If a component, irradiated with the
isotope Krypton 85, is raised in
temperature, some of the isotope is
initially released but then stops. To
determine the temperature rise the
part is heated until release just occurs
again —and that is the temperature to
which it was subjected in service.

Paints, pellets, crayons and liquid
crystals (the cholesteric form) are
available that change colour with
temperature some remaining, others
returning when cooled.

FURTHER READING

Several of the references given in Part
7 are relevant to the radiation methods
discussed in this part. Acoustic

methods, however, are not described,

in general texts as vyet.

“Infrared Systems Engineering”,R.D.
Hudson, Wiley. 1969.

“Infrared Radiometry’’, J.R. Collins,
Electronics World, Oct. 1967, pages
23-27 and 69.

"Using Infrared Thermometers
effectively’’, H.L. Berman and M.R.
Wank, Optical Spectra, July, 1069,
77-80.

"The Selection of a Biothermal
Radiometer’’, D. Mitchell, C.H.
Wyndham and T. Hodgson, J. Sci.
Instrum., 1967, 44, 847-851.

“An Infrared Pyrometer for the
Measurement of Nylon Thread Line
Temperatures”, H. Bevan and R.E.
Ricketts, J. Sci. Instrum, 1967, 44,
1048-1050.

"'Temperature Measurement of
Particulate Surfaces’”’, J.H. Bach, P.J.
Street and C.S. Twamley, Jnl. Phys.
E: Sci. Instrum. 1970, 3, 281-286.

"C.S.I.LR.0. and the Australian
Programme for the Earth Resources
Technology Satellite (ERTS)”, M.J.
Duggin, C.S.I.R.0. Mineral Research
Laboratories Investigation Report
95, July, 1972.

"*Sound Ways to Measure
Temperature”, L.C. Lynnworth,
Instrum. Technology, April, 1969,
17, 4.

“Ultrasonic Thermometry'’, S.S. Fain,
L.C. Lynnworth and E.H. Carnevale,
Inst. & Cont. System, Oct. 1969, 42,
107-110. ®
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\
! FIRST IN SYDNEY WITH
THE FANTASTIC ... NEW

DOLBYISED
JASSETTE DECK

KX-700 by
KENWOOD

Jack Stein has made a special purchase of new KX-700
Dolbyised Cassette Decks and can save you big money on

your deal. Come and talk to Mr. Hi Fi.

Trust Mr. Hi Fi to be first with the latest. Now you can have a noise-free
stereo sound reproduction you never thought possible in cassette
recorcing. Just click in a cassette and record and play the DOLBY way
through your hi-fi system. Sounds as real as reel to reel-——and no tapes
to break or tangle.

The Dolby Unit in the KX-700 increases signal-to-noise ratio and jowers
hissing noise level to that of open reel type. Super Ferrite Head cuts
wear and tear.

Ask zbout our special trade-in offer. Easy terms and lay-bys. Open till
9 p.m. Thursdays.

2785 Clarence Street, Sydney (Town Hall end). Phone 29 6315

JS05/93
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AUDIOSON TO DISTRIBUTE GARRARD

Audioson International Pty. Ltd. has been appointed national
distributor for the Plessey Garrard range of quality Hi-Fi turntables.

Announcing this appointment, Plessey Ducon Pty. Ltd., the
Garrard agent for Australia, advised that where previously British
Merchanding Pty. Ltd. had been the distributor for New South
Wales, and Audioson for the remainder of Australia, it had been
mutually agreed that the distributorship for N.S.W. would be
transferred to Audioson International Pty. Ltd.

Audioson will supply the Garrard equipment complete with power
and audio leads. A full range of bases and covers manufactured by
Audioson is also available.

Service centres have already been established in all capital cities to
cover the 12 month warranty period. It is intended to expand the
number of service centres to include all major populated areas.
Extended servicing from the centres will also be available after
expiry of the 12 month warranty period.

Audioson International is a specialist in hi-fi audio equipment and
maintains a modern factory at Brookvale, N.S.W., for woodworking
and assembly,

The company also holds the national distributorship for the
“Corinth” range of loudspeakers, from another of the Plessey
companies in Australia, Plessey Rola Pty. Ltd. of Victoria.

TEAC 4-CHANNEL STEREO TAPE PLAYER

The TEAC A-2420 four-channel stereo tape player is a four-track,
four-channel discrete system with four-track, two-channel stereo or
mono playback facilities. It has automatic shut-off, with a silicon
damped tension arm, automatic equalization coupled to the speed
control, automatic reverse/repeat operation and a ‘dupli-sync’ outlet
for automatic bi-directional tape dupliation. Claimed frequency
Tesponse is 30Hz ~ 22kHz at 7% ips and 30Hz — 16 kHz at 3% ips.

Further details: Australian Musical Industries Pty. Ltd., 619
Pacific Highway, St. Leonards. NSW.

KOSS HEADPHONES

Dynasound Pty. Ltd., announce that they have been appointed
Australian National Distributors for the KOSS Corporation of
America, manufacturers of *KOSS” Professional Dynamic and
Electrostatic Headphones and Accessories. l‘urther information and
prices are available from Dynasound Pty. Ltd., 329 Princes
Highway, St. Peters. N.S.W. 2044.

WRIGHT TO MAKE MONITOR RECEIVERS

Following the success of the high quality Broadcast Tuner
reviewed in the September issue of Electronics Today International,
and interest shown by representatives of the national and
commercial broadcasting service, Wright Audio Developments are
now finalising modifications to allow their LDT-3A tuner to be
single channel crystal-locked and rack mountable for use as an
off-air monitor receiver.

In addition to AM tuners, Wright Audio Developments have ready
for release a series of high quality public address amplifiers and
associated equipment. The amplifiers are in the sizes 25 Watt, 50
Watt, and 100 Watts output into a 70 volt line. All are fully
protected against short and open circuit speaker lines and other
abnormal load conditions. Each is also available in either rack or
mounting or free-standing versions, and either as a base amplifier
with a single one volt input, or complete with two microphone and
two phono inputs.

Supplementary to these amplifiers is a range of plug-in modules
which may be used to provide additional facilities in the an.plifiers,
used individually, or used collectively to construct complex audio
control mixers and similar systems. A range of speaker systems will
be available also, with power handling ability to match the range of
amplifiers, so that complete systems may be assembled to suit

auditoriums, shopping centres and outdoor arenas, as well as
schools, churches and other similar installations.

Further details: Wright Audio Developments, 23 Avenbo Rd.,
Berowra, NSW.

SONY TC-570 FOUR-TRACK STEREO TAPE RECORDER

The Sony TC-570 four-track stereo tape recorder was introduced
onto the Australian market this month. The unit incorporates two
speakers in the lid, and the music control centre can be used as an
independant power amplifier or tape deck. The unit has four pairs
of stereo inputs — phonograph, tuner, microphone and line. Output
is a claimed 20 watts per channel.

Further details: Jacoby Kempthorne Pty. Ltd., 469475 Kent
Street, Sydney, NSW.

KLIPSCH SPEAKERS IN AUSTRALIA

Auriema (Australasia) Pty. Ltd. have announced their appointment
as Australian Distributors for Klipsch loudspeakers.

Paul W. Klipsch, President of Klipsch and Associates Inc. is
recognised as the world’s leading authority of the design and
construction of folded horn type loudspeaker enclosures and horns
for mid range and treble applications.

The full range of Klipsch loudspeaker models will be launched in
Australia in January, 1973 and will be available through a select
network of dealers in each capital city.

Prices will start at $450.00 each and range to near $2,000 for the
top of the line Klipschorn. All basic models of the Klipsch
loudspeakers will be available from around $1,100 each.

PLESSEY TWEETER

Plessey Rola is aiming at a share of the international high fidelity
market with its newly released Model X30 Dome Tweeter. These
new tweeters have been designed and attractively packaged to
appeal strongly to the audio enthusiast.

Claimed to be capable of significantly upgrading the high
frequency performance of any speaker system, the Model X30
tweeters are available in pairs. Detailed application notes, together
with inormation for building a self-contained tweeter array which
can be used in conjunction with an existing enclosure, are supplied
with the tweeters.

Conversions and adaptations to existing speaker systems are made
easy. Both 8 ohm and 15 ohm units are available to match the
impedance requirements of various systems.

The dome shape of the tweeter is claimed to provide 180°
dispersion  of high frequencies. A non-metallic loading plate

{Continued on page 108)
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THE GHAMPIONS

The major features of these amplifiers were put there for one

reason.
Your ears.

Like the sophisticated ITL . OTL . OCL circuitry that has
eliminated noise and distortion, and improved the damping factor

so the low frequencies come out pure and clean.

The contemporary, yet unique design front panel houses the most

-up-to-date controls needed for tailoring sound.

Turnover switches allow you to control highs and lows. Filters
eliminate scratch and rumble, the loudness control maintains rich

sound at low volume.
On the rear panel there is a full range of inputs and outputs.

But you’ll never know how good our champions really are until

you put them to the ultimate test. After all, hearing is believing.

Frequency Response 5Hz-100KHz — 3

gy

LIS

SU 3100

57 Anzac Parade, Kensington, Sydney, N.S.W. 2033

SU 3600 " Please send me a free copy of your colour Hi Fi catalogue.
[Ty 1 T R R LR

l 1 T R

I 3 00000000 00000000000000000000000000000000003 Postcode. ........
NATIONAL
L o s ssm mm B @ Just slightly ahead of ourtime
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Guaranteed and serviced across Australia by
HACO DISTRIBUTING AGENCIES PTY, LTD'41 ‘

SU 3600. RMS Power 120, Harmonic Distortion less than 0.2%,

dB.

SU 3400. RMS Power 84, Harmonic Distortion less than 0.2%.
Frequency Response 5Hz-100KHz — 3dB.

SU 3100. RMS Power 36, Harmonic Distortion 0.08%.
Frequency Response 10H2z-100KHz — 3dB
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{Continued from page 106)

eliminates flux leakage, and is designed to boost performance —
with a horn loading effect — in particular sections of the response
curve.

Further details: Plessey Rola Pty. Ltd., The Boulevard, Richmond,
Vic. 3121.

TAPE DUPLICATORS

Leroya Industries Pty. Ltd., have announced their appointment as
sole Australian Distributors for Pentagon Industries Inc. of Chicago,

USA, makers of High Speed Tape Duplicators.

Goodmans

LOUDSPEAKERS
CONSTRUCTORS RANGE

Din 20 kit

8" woofer 1" dome tweeter 20 watts crossover net
work

Twinaxiom 8

wide range 15 watts

Twinaxiom 10

wide range 15 watts

Audiom 100

12" bass 30 watts

Axiom 401

12 wide range 40 watts

Axent 100

dome tweeter with built-in crossover
Midax 650

midrange horn 25 watts

Available at all leading Hi-Fi retailers.

Thorn Electrical Industries, ‘
123 Bamfield Road,

West Heidelberg. Victoria, 3081.

Tel. 459 1688

BRANCHES ALL STATES “THORN

—
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A single unit duplicator can produce up to 90 C60 cassettes per
hour and, with an add-on unit, 270 cassettes per hour can be
duplicated.

A time saving device automatically rewinds and cues the master
reel tape on open reel to cassette versions.

Users of Pentagon Duplicators include Ampex Corporation,
N.B.C., R.C.A., Bell & Howell, Kodak as well as many universities
and educational authorities throughout the USA. (Latest models
accommodate 10%” reels rather than the 7" reels shown in
photograph).

METROSOUNO AGENCY

Magna-Techtronics (Aust.) Pty. Ltd. announce their appointment
as distributing agent, in Australia, for Metrosound Hi-Fi amplifiers
and speakers from the U.K.

The current range of Metrosound Hi-Fi audio equipment comprises
a 30 watts per channel amplifier, the ST.60 and two models of
speakers, the Duplex 25 and Duplex 15.

The speakers feature a cone unit for the lowest frequencies allied
to an electrostatic unit for the middle and high frequencies. The
basic advantages of such a system is that by using a cone unit, one
can obtain a particularly large movement in operation, and so obtain
a linear response comparatively easily.

The electrostatic unit is shaped to avoid the beaming effect
common with conventional cone loudspeakers when used at high
frequencies, and is claimed to provide full dispersion over a
conventional livimg room. Py

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1972



T E. A C brings you the consummate
in stereo cassetie decks.

Here are three that sum up the best of TEAC technology.

Common to them all is a transport and hysteresis-synchronous drive motor so precise and
fool-proof that they can hold their own with some of the best open-reel types. Beyond this,
the differences begin. Each model has a package of add-ons for your particular needs.
If all you need is a basic superior deck that can economically record and
playback on conventional tape within a frequency
response range of 30-12,500Hz, you’ll want to look
into the A-210. It’s outer rotor drive motor holds wow
and flutter down to a negligible 0.15%. Separate stop
and eject buttons. Low-noise solid-state
electronics. Contoured fingertip-
control pushbuttons
for all operational
modes. Large VU

meters. Sliding scale record-playback

level controls. Standard phone jacks for professional-style
600-ohm mikes and 8-ohm headsets. Strobe-type running light.

If you're looking for a deck that can handle the new
chromium dioxide tapes, you should look into the TEAC A-220.
It has the add-on feature of a tape selector switch in the CrO2
position, provides recording and playback frequency response of
30-16,000Hz. As an added convenience, the A-220 incorporates high
density ferrite heads and separate record and
output level controls.

But if you’re looking for the definitive Dolby deck with everything
you need for near-professional operation, only the A-250 will do. It has TEAC’s
high-density ferrite heads. These ‘‘brown jewels” are so extraordinarily durable that

we warranty them for the original owner’s lifetime. Add to these a Type B Dolby System
that improves the basic signal-to-noise ratio of the A-250 by an additional 10 dB.
Y ou can ccunt on superior performance from conventional,
high-density/high energy, and chromium dioxide tapes.
Add, too, the large expanded-scale VU meters
for distortion-free recording at
optimum levels and signal-to-noise ratios.
. What it all adds up to is that
each TEAC cassette deck is the finest

available for your particular needs —
whatever they are.

Model A-210

Model A-220

If you’d like to know more
write to us for the TEAC
Catalogue, price list and franchised dealer list.

T EA » A SOUND IDEA

Sole Australian Distributors:

Australian Musical Industries Pty. Ltd

155 Gladstone St., South Melbourne,

Victoria 3205. Ph: 69-7281

619 Pacific Highway, St. Leonards, NSW 2065
Ph. 439-5752

Model A-250

AM 144
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ORTHOFIDELITY

—the correct sound

For more than 50 years AWA has been supplying
high-quality sound reproducing equipment for your
enjoyment. Now we give you the correct sound that
is clear and crisp without the usual additions or
subtractions commonly called distortion. This is
one of the reasons why AWA is acknowledged a
leader in the field and our audio systems are some
of the world’s finest.

Noted for the “‘quietness’ of their operation, very
low distortion, and smooth level

variation, they provide listening SN
entertainment at its best. Why not

contact our Engineering Products

Division for information on the range . o

of “quiet sound” audio equipment. (s e ®

...leaders in audio
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Searching for the
Antiworid

(Continued from page 35)

charge passes through the three
chambers, the electronics read out the
position data and make a preliminary
analysis. If the event appears to be an
antimatter candidate, the accurate
coordinates and other information are
recorded on magnetic ,tape for more
careful analysis elsewhere.”

These experiments may not be able
to determine which, if any, of the
proposed  antimatter theories is
correct; random interstellar magnetic
fields mix cosmic rays from many
sources over a period of millions of
years before they reach the Earth,
Unlike optical astronomy, high energy
astronomy cannot identify a given
particle with a specific galactic or
extragalactic source, However, the mix
of particles carries sufficient
information about the general nature
of the sources and galactic structure to
test the existence of galactic
antimatter with assurance.

BACKWARD IN TIME

If HEAO discovers significant
antimatter events in cosmic rays, it
will  support a charge-symmetric
cosmology;. if not, the findings will
strengthen the arguments of many
physicists, perhaps a majority, for an

asymmetrically-charged, matter-domin-
ated Universe,

In 1949, Nobelist, R.P. Fevnmann
proposed that, mathematically,
antiparticles could be regarded either
as oppositely charged particies or as
objects moving backwards in time
while particles move forward, Some
researchers relate  the  uniform
expansion of the Universe — an object
moving in one direction in time — with
a corresponding time asymmetry of
particle motion, Because symmetrical
arrangements are not always the most
beautiful, a Universe made
predominantly of matter need not be
rejected on 3esthetic grounds, they
say.

But whether the day is won by the
matter-dominant camp or by those
who believe in the equality of matter
and antimatter, scientists have always
accepted the equivalence of truth and
beauty. [

Published by permission New York
Academy of Sciences.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1972

BELLING&LEE
QUALITY
COMPONENTS
FROM LEADING
WHOLESALERS
THROUGHOUT

(AUSTRALIA) PTY. LTD.

Canterbury Rd.,
Kilsyth, Vic. 3137.
P.0. Box 20,
Australia.

Tel. 729 0621
Sales Offices

in all States
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RECORD WEAR

Do records lose their brilliance after a few playings?

Louis Challis reports

Unretouched micro-photograph of stylus
after playing just one dirty record!

UDIO folklore has long held
Athat the high frequency
content of gramophone records

is partially destroyed the first time
that they are played.

But as folklore is notorious for
wrong conclusions — or at best — the
right conclusions for the wrong
reasons — the record wear story is one
about which we have always had
reservations.

Reservations mind you, not disbelief,
for we knew for a fact that the most
difficult passages of rest records such
as the Shure TTR101 are effectively
ruined by as little as three to five
playings due to the high stylus
velocities involved in tracking the high
energy high frequency content.

Most records are ruined by poor styli
and excessively high tracking weights
— but what happens to records played

112

Elac automatic and record player was used continuously for several hundred hours.

with new styli and low to medium
tracking weights?

Would you believe that the high
frequency content increases!,

For our experiments we chose a
number of brand new pressings. These
were:— JUST THE BEGINNING,
Cherry Pie CPS1000. MOZART
KLAVIERKONZERTE, (F MAJOR
KV37), Deutsche Grammophon 139
447 SLPM. JOY — THE GREAT
COMPOSERS HITS FOR THE '70s,
CBS SBR 235509.

The equipment we used for our
evaluation consisted of two high
quality automatic changers fitted with
removable head shells, and capable of
being programmed so that they
automatically played a 7"’ band of the
records over and over again.

The electrical output from each
record player was then fed to the
input of a 60dB amplifier, with 47k
input impedance, and thence to an

audio frequency analyzer which
provided one-third octave band
analysis on a high speed level recorder.
The frequencies analyzed were those
falling within the 8kHz and the 16kHz
third-octave bandwidth filters.

We started our tests with a 12 micron
conical stylus installed in a high
quality cartridge tracking at one gram.

According to the folklore the high
frequency content should have
decreased with repeated playing.

But it didn't! As the record was

played repeatedly, the measured
output from 8kHz to 16kHz
increased!

Actually the explanation is quite
simple. The increase in output is
caused by distortion of the
fundamental program content at lower
frequencies and the consequent
generation of ‘apparent output’ at the
higher frequencies.
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Our second test was run using a
medium quality magnetic cartridge
fitted with a 12 micron conical stylus
tracking at three grams.

The resultant analysis showed after

10 playings the high frequency
distortion of the highest level passages
had increased by 10% (1dB). In the
same time there was only a 5%
increase in distortion for program
components 10dB below the peak
level,

After a further 40 playings the peak
level distortion had only increased by
another 5%, and by 2% for signals
10dB below the peak levels.

Subjectively however, it was readily
possible to to hear the difference
between the record used in our second
test (after it had been played 50
times), and a brand new record even
without making immediate A-B
comparisons. And while the low
frequency content was hardly
affected, the high frequencies
exhibited a roughness and lack of
clarity that was most pronounced.

Finally we switched to a crystal
cartridge fitted with a diamond stylus
and tracking at three grams.

The results were much as we could
have deduced from our previous tests.
Firstly, the rate of increase of
distortion was even more marked than
with the magnetic cartridge tracking at
three grams, but now two other
factors became clearly evident.

After the first 12 playings there was
an attenuation of approximately 3dB
in some of the low level high
frequency program material, but this
was soon masked by an increase in
surface noise which rose almost
linearly — typically at the rate of
0.08dB per playing.

It was interesting to note that,
although recorded material with high
sound levels and fundamental content
in the 4kHz to 8kHz range exhibited a

significant colouration after many
playings, piano music with little
fundamental content above 4kHz

exhibited only a loss of highs after as
many as 120 playings.

The other factor that was noticeable
was the increase in surface noise which
rose by typically 10dB in the one-third
octave band centred on 16kHz.

So separating the facts from the
folklore — what are we left with?

1) Cartridges which track properly in
the vicinity of one gram (and fitted
with a good and clean stylus) cause
no significant deterioration of
records until at least 10 playings.
This deterioration then occurs at
the high frequencies above six to
eight kHz and is usually inaudible
even to the trained ear. But after
some 40 playings, this deterioration

is apparant, particularly if an A-B
test is performed with a new record
of the same pressing.

2) If one uses a cartridge tracking at
approximately three grams, then
the deterioration is more
pronounced after ten playings, and
there are typical increases of two
dB in high frequency distortion.

3) Cartridges tracking at three grams
also exhibit a more rapid increase

in the level of surface noise.

4) Good Dbi-radial styli seem to
generate far less distortion than do
conical styli for a given class of
cartridge.

The message seems quite clear.

Provided " you keep vyour records
clean, then money spent on good
quality cartridges will result not only
in better playing now, but also
continuing enjoyment for years to

come. o

The first Edison cylinder records
used a tin foil platten which was
clamped onto a mandrel and had
an exceedingly short life — of
some 6 to 10 playings.

Because of the production
problems involved with tin foil,
Edison experimented with
various waxes for the outer
surface of his cylinder
recordings. But these were short
lived as they gave only 20 to 30
playings with a "low volume’’
horn, or as few as 10 playings
using a large horn to provide the
greater acoustic output required
for a large room.

Edison even tried metallic
soaps for the recording surface,
but when in 1902 another
company developed celluloid as
a viable recording material,
Edison developed the famous
Edison cylinder which used a
celluloid outer sheath on a
plaster of paris base. These were
technically very advanced for
they could provide a frequency
response of 150 to 6000 Hz and
used a diamond or sapphire
stylus with a radius tip to
provide long life.

When Columbia Records
produced three minute records
to counter Edison’s two minute
records, Edison increased the
rotational speed from 120 r.p.m.
to 160 r.p.m. and the groove
density inch from 200 to 500
per inch. This improved the
fidelity and provided a
frequency response of 150 to
7000 Hz but the cylinders did
not last as long. These cylinders
were produced right up to 1929
until superceded by the disc
recordings first introduced in the
early 1920's.

The best of these early discs
were designed to have a '‘silent
surface”” and were made from
shellac. The material was rather
abrasive and caused the styli to
wear very rapidly. These
laterally cut records originally

THE EARLY YEARS

were designed to rotate at 80
rp.m. and had a frequency
response of approximately 150
to 6000 Hz. The steel stylus
which was almost invariably
used, lasted for just one playing
and then had to be replaced. If it
was not replaced then the high
frequencies, which were already
deficient, were even further
attenuated.

The Edison and French Pathe
discs and disc reproducers used a
"hill and dale’”’ system of
recording. The Edison discs used
a rotating sapphire stylus system
not unlike a ballpoint pen to
track from outside to in as on
present day recordings. The
Pathe system tracked from
inside to out to make use of the
lower velocities at the centre of
the record when played with a
steel stylus. This system was
used on studio transcription
records up to 10 years ago. By
this means, when the stylus
reached the outside of the
record, the higher velocities
compensated in part for the loss
of high frequencies resulting
from the blunting of the stylus,

The Edison discs were very
well made and because of the
use of a fully profiled stylus
were almost indestructible. The
earliest examples were 3/8"
thick and were made as a
muiti-layer construction with a
bakelite surface and a fibrous
filler between a shellac binder at
the centre.

These records played at 80
r.p.m. and had no great loss of
high frequency right up to about
8 kHz.

Edison wused
microphones, electronic
amplification and
electro-magnetic cutting heads
to produce what were
remarkable examples of
recorded material — even by the
standards of to-day.

condensor
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‘o givefor
Xmas?

What do you give the hi-fi enthusiast
for Xmas? This is always a problem
. . . but, at last, a highly satisfactory
solution has been found. Watts record
cleaning equipment. Now you can give
a present that offers immediate and
lasting pleasure without involving
excessive outlay !

\

The most popular Watts record
cleaner is the remarkable “Dust-Bug”
which automatically cleans the record
as it plays. Static charges are re-
moved simultaneously . . . the “Dust-
Bug” costs only $5.60.*

New records are kept like new with
the Watts “Disc Preener’. All dust
is collected from the record surface
simply by holding the Preener as the
record revolves. This effective unit
costs only $2.10.*

Keeping new records as-new and
restoring fidelity to older discs is a
job for the Watts ““Manual Parastat
Mk. IIA”. Where pick-up pressure
is less than 1} grams the ‘“‘Manual
Parastat” is essential, for even the
most minute particle of dust or dirt
will adversely affect performance.
Price of the Watts “Manual Para-
stat” is $13.80.%

Watts record maintenance products
are available at all franchised Bleakley
Gray dealers.

*Prices quoted are suggested consumer

prices only. e
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BETTER SOUND

FOR $5

A dramatic improvement in speaker response for under $5!

conomy loudspeaker enclosures

Eoften contain just one wide range
drive unit — usually of five inches or
more in diameter.

Such speakers often sound ‘peaky’
due to the drive unit’s characteristic of
having too much output around
1000Hz,

A really dramatic improvement can
be effected simply by wiring a choke/
capacitor combination in series with
the speaker.

This removes a lot of the energy
around 1000Hz. The choke/capacitor
combination is then bridged with a
250hm potentiometer to bring some
of the response back up.

The net result is a 6dB to 10dB
decrease in that region, and what was
previously a closed-in honky little
sound now becomes a big spread-out
spacious sound.

Losses in the network will decrease
the speaker’s efficiency — meaning
that you will have to turn the volume
control up a bit, but most amplifiers
can easily provide the extra power
required.

Figure 1 shows how the components
are connected into circuil. The various
bits may be built into the speaker
enclosure — or even located alongside
the amplifier. Once set, the
potentiometer will not require
subsequent adjustment.

The potentiometer is set merely by
listening to some of your favourite

music and choosing the setting you
prefer best.

This simple modification can be used
to advantage with any single drive unit
speaker enclosure. It is perhaps the
simplest and cheapest way to improve
response that you can ever make. ]

This extraordinarily simple, yet
effective modification, was
recently suggested by Henry
Kloss, now President of the
Advent Corporation,

SERVICE
CONVOY  INTERNATIONAL
OFFERS SERVICE ON ALL HI-Fi
EQUIPMENT AT SYDNEY'S
LOWEST PRICES

FREE PARKING

SPECIAL TAPE RECORDER
ADJUSTMENT, OUR TECHNICIANS
CAN ADJUST YOUR TAPE
RECORDER SO THAT IT GIVES
SUPER PERFORMANCE ON THE
BRAND OF TAPE YOU USE. YOU
wiLL BE AMAZED AT THE
IMPROVEMENT IN PERFORMANCE
FOR SUCH A SMALL CHARGE,

Convoy ;/.1,

CNR PLUNKETT & MACLEAN STS.,
WOOLLOOMOOLOO — 357-2444 J

Open Thursday Nights & Saturday
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Come hearJBL’s
new Lancer55.

But bring a blindfold.
\

/ | That's right. A blindfold. We'll meet you right at the
/ door so that you don’t stumble over anything.
g Y-

It's important. We want you to hear the sound
A pure, with nothing else on your mind.

We want you to discover for yourself that the
Lancer 55 has more presence, more richness, more
sound than you'd believe.

Then look at it. It's gorgeous.
Smoked glass top. Hand rubbed oiled walnut.

«’ A 3-dimensional grille in your choice of six colors.

The Lancer 55 is $459 a side. That's a great price for a floor system.
Come hear the Lancer 55. But remember the blindfold.

We know you're going to fall in love.

You wouldn't want it to be just a physical thing, would you?

FOR JBL CATALOGUE AND DEALER LIST

CONTACT

ala JERVIS AUSTRALIA PtyLtd JR4]31 M

P.O. BOX 6, BROOKVALE, N.S.W. 2100
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The TC-133CS is Sony's newest portable music machine — a stereo
cassette-corder that really goes places. It doubles as a tape deck if
you wish, features 4 track stereo 2 track mono recording and playback
with powerful 15W output. Low distortion and all silicon transistor
amplifier. Extended frequency response thanks to ITL (Input
selector for high performance chromium doxide tape or regular ones
e Can be used as a deck — removable hand grip for home decor
e Impedance for 8-ohm or 10k-ohm stereo headphone o Tape mode
indicated by {ape pilot lights —— Red on REC. Green on PB, FF, REW,
STOP e Walnut-finished cabinet « Magnetic cartridge input

for enjoying a record player e« Speaker switch; on/off on PB

/..‘/

portability. Specifications for the money. 1t's amazing value

SONY

JALCOBY £3

KEMPTHORNE

SYDNEY: 262651, MELBOURNE
329 6666. ADELAIDE 93 2388/9
BRISBANE:  444488.  PERTH
2857:5, LAUNCESTON 25322
Agants:  CANBERRA: 47 9010.
NEWCASTLE: 614991,  FAIRY

MEACOW 84 8022.

For further information please fill in the Reader Information Service coupon in this issue
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MATEUR
RADIO

Roger Harrison VK2ZTB

Receiving meteorological
photographs from satellites

he first article in this regular
| column {October 1972),
contained brief details of
amateur radio’s involvement in space
communications. By designing and
operating a satellite since 1961,
amateurs have shown their interest in
this new technique.

There 'is however, yet another
opportunity for amateurs to take part
in space experiments and that is the
reception of the meteorological
photographs continuously transmitted
by US satellites.

Typical of these satellites is the ITOS
(TIROS-M) launched on January 23
1970. Furpose of this satellite is to
observe day and night cloud cover in
the visible and infra-red spectra for live
transmission to users anywhere in the
world; observe global cloud cover daily
in both the visible and infra-red
spectra for recording and later
transmission and processing and to
gather heat balance data.

antennae

OF

Automatic  picture  transmission
frequency is 137.5MHz (6W), Data
transmission frequency is 1697.5MHz
(2W). Beacon frequency is 136.77MHz
(250mW).

Perigee of the satellite is 1432km —
apogee is 1478km. Period inclination
is 115 minutes — 101.99°.

Typical of a number of amateur
stations set up around the world to
receive data from this and other
meterologica! satellites is that of Mr.
J.L. Arnal (FOEA) at
Mont-Saint-Aignan — a suburb of
Rouen, France.

EQUIPMENT USED

Antenna is a cross-polarization Yaagi,
steerable in elevation and azimuth.
The main receiver is an ex-US Army
BC 603 connected to the antenna via a
frequency converter, preamplifier and
a polarization selector. The LF output
from the receiver is then recorded on a
conventional magnetic tape deck.

Subsequently, when tracking s
complete, the tape output is read and
the signal activates a command device
(Fig. 1) controlling the anodes of a
CRT. The video signal provides the

frequency
polanzation convertor 8C 603 tape
selector —  preamphifier 136138 MH; ] FMrecewer 1 — recorder
ax14 to 24-26 MHz 24-26 MH:
elements
frequency integrated
dividers to ] circust ph::&:::::" dp:‘:c'(. amplifier- wvideo
6r0-settin }— requency - etector - i +— |
SECHT e 2400 Hz 8BNS tube G ity
2400:600
{ — 4 Hz output to honizontal time base .
Z" ens
|
h | 2
Miller a | towards anode ' V" oscilloscope
integrator 3 "“'l
verticaltime [ | ”:‘mh.f? .
base 200 s B _towards anode "V ' ——
stabilized stabilized stabitized
power feed power feed power feed
HT -105 Vv

Fig. 1. The polarization selector has four functions: 450 in either direction, or circular to

the right or to the left.
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spot modulation. During the analysis,
a camera set for time exposure records
the whole picture line by line.

Although outwardly simple, many
problems were encountered before the
present system was devised. One of the
most frustrating problems was in
supressing the infra-red emission of the
cathode of the CRO. This penetrated
the phosphorus layer and acted on the
film. This problem was finally solved
by using a green filter.

Other difficulties overcome by Mr.
Arnal included the need for extreme
stabilization of power feeds and the
elimination of magnetic disturbances.
The latter were radically eliminated by
locating the CRO power supply some
distance away from the CRO itself!

Perhaps the biggest difficulty facing
the experimenter in this field lies in
obtaining up-to-date and accurate
information about the satellites
themselves. Electronics Today
International has data on
approximately 1000 satellites
launched between 1962 and 1972 —
this data is mainly limited to brief
specifications, of origin, date of
taunching (and decay if applicable),
perigee and apogee, frequencies used,
transmitter power, and general
purpose of device. This information
can be made available to interested
amateurs upon request).

{Continued on page 119)
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More watts.

Fairchild Power means more watts for your
money. And more reliable watts too, because only
Fairchild build power transistors in Australia using
rugged reliable big chip silicon Bimesar™ technology.

High power amplifiers at lower cost.

Smaller, lower cost heat sinks.

High current, high voltage capability.

Low saturation voltage.

Maximum safe area at high junction

temperatures.
Complementary pairs. TO3, TO5, TO66
packages.
Fairchild Power: the luck’s on your side.
Max. | Product | Polanty | Package | LVegg VegSat hee
Power
T.C.25°C
115W | 2N3055| NPN T03 60 |1.1V@&4Amp | 20-70 @ 4 Amp/4V
‘ 115W | AY8149 NPN 703 60 |11V @®4Amp | 20-150 @ 4 Amp/4V
115W AY9149 PNP TO3 60 1.1V @ 4Amp | 20-150 € 4 Amp/4 V
115W AY8150 NPN 703 40 |1.1V @ 4Amp | 20-150 @ 4 Amp/4 V
115W AY9150 PNP TO3 40 |1.1V @ 4Amp | 20-150 @ 4 Amp/4V
| 35W AYB170 | NPN 7066 40 1.5V @ 3Amp | Typ. 30 @ 3Amp/4V
35W AY9170 PNP T066 |—-40 |[1.5V @ 3Amp | Typ. 20 @ 3 Amp/4 V
35W AY8171 NPN T066 60 |1.5V @ 3Amp | Typ. 30 € 3Amp/4V
35W AY9171 PNP T066 60 |1.5vV @ 3Amp | Typ.20 € 3Amp/4V
‘ 25W 2N3054 NPN T066 55 |1v @& %Amp 25-100 @ 2 Amp/4 Vv
10W AY8139 NPN 105 40 6V®]1Amp | Typd5 @ | Amp/2V
10W AY9139 PNP T05 40 |6V @ 1 Amp ! Typ35€@ 1 Amp/2V
10W AY8140 NPN 105 60 6V @ 1 Amp Typ45 @ 1 Amp/2 V
| 10W AY9140 PNP TO5 —-60 l6ve@lAmp | Typ35€@ 1 Amp/2V |

i SRR AT
FAIRCHILD
T G TR T IR

AUSTRALIA PTY. LTD.

Melbourne: 420 Mt. Dandenong Rd., Croydon, Vic. 7234131.
ﬁf{dney: 37-43 Alexander St., Crows Nest, N.S.W, 4394355, Adelaide:
th. Terrace House, 19 Nth. Terrace, Hackney, S.A. 424482. New Zealand:
Fairchild New Zealand Ltd., 1 Gordon Rd., Otahuhu, N.Z. 69299.
Distributors: Melbourne. Radio Parts Group. 3297888, J. H.
Magrath & Co. Pty. Ltd., 663 3731, Warburton Franki, 690151.
N.S.W. Geo Brown & Co. Pty. Ltd., 297031, General Accessories, 730211.
A.C.T. Electronic Components Pty. Ltd., 956811. Queensland. Douglas
Electronics Pty. Ltd., 97 8222. South Australia. General Accessories,
234022, Hills Electronics Telefix, 46 3832, Gerard & Goodman Pty. Ltd.,
23 2222. New Zealand. John Gilbert & Co. Ltd., 30 839. Perth. Warburton
Franki, 61 8688.
. Stockists: N.S.W. Dick Smith Manufacturing Co., 43 1414,
Martin de Launay Pty. Ltd., 29 5834. N.Z. Tisco Ltd., in Wellington,
Christchurch, Dunedin, Hamilton, Hastings & Palmerston North.

Less money.

FC5903
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AMATEUR RADIO

Quality of pictures received are
surprisingly good. Figure 2 shows
photograph received from the Itos-1
satellite at the end of March 1971.

STUDY OF PROPAGATION

A number of amateurs are at present
studying a variety of propagation
phenomena. Bob Grummitt, VK4ZRG
of Townsville has been studying
transequatorial propagation on VHF
for some six years. His observations
have mostly been confined to the
region 45 to 54 MHz. He is now
intending to explore above 100 MHz,
particularly on the 144 MHz amateur
band.

Brian  Young VK3BBB/T  of
Traralgan is studying tropospheric
propagation on 144 MHz and
continuously monitors FM repeaters
located at Mt. Barron (Tasmania),
Melbourne and Geelong.

Mike, VK2AM (Sydney) has been
conducting tropospheric scatter
propagation experiments on 144 MHz
with Reg, VK1IMP in Canberra. The
success obtained with quite modest
equipment illustrates what can be
done. Mike runs 25 watts input (about
8 watts at the antenna) to a five
element Yagi and has a homemade
MOSFET converter. Reg runs 120
watts (about 50 watts at the antenna)
to a 14 element Yagi and a homebuilt
valve converter. Both use morse-CW
modulation. The path is about 140
miles long.

Rod VK2ZQJ (Sydney) will be
conducting schedules with VK2ZAY
at Boggabri using SSB on 144 MHz by
the time you read this. Both stations
can run 400 watts PEP output. The
path length approaches 300 miles.  ®

WOULD YOU
LIKE TO BE A
RADIO AMATEUR?

The Wireless Institute of Australia,
established in 1910 to further the
interest of Amateur Radio, can help you
to attain the knowledge necessary for
the P.M.G. A mateur Operators'
Certificate of Proficiency examination.
Correspondence Courses may be
commenced at any time. Personal Classes
commence In February each year.

For further information write to:
THE COURSE SUPERVISOR,W.1.A.

14 Atchison Street, Crows Nest,
2065. N.SW,

the world
class
performers!

»

Long experience in t 4 :
fine tolerance /
precision engineering 4 /
stands behind every

Micro turnteble. In the Micro range,
you'll find a turntable that gives
good performance at a reasonable
price, or ult mate performance
regardless of price.

Micro’s 611 is an integrated unit
with acoustically correct shock
absorbers to prevent feedback and
mechanical jarring. 0.05% wow/
flutter, rumble less than — 52 dB.
On/off lamp to check speed and
visual inspection of record surface
and stylus, separate compartment
for spare head shells, cartridges,
screwdriver,  stylus  cleansing
brush.

For your colsideration Micro offers
(with arm and lift) MR 111, MR
311, MR 611 (illustrated), 800S;
also MB 30C, MB 600 turntables
only, for those who wish to use
their own tcne arm,

The MR 611 incorporates the new Micro 101 arm, a highly sophisticated
new concegt, with super precision radial bearings which enable the playing
of 4 channé! records because of the negligible bearing friction. Correctly
designed anti-skating evenly distributes the bias force over the entire
record surface ensuring superb tracking, stereo imaging and quadraphonic
channel balance.

Hear Micro at any of these state agents or write for reviews and information.

SA: Challenge Hi-Fi Stereo, 6 Gays
STATE AGENTS: Arcade, Adelaide. 5000.
TAS: Audio Services, 72 Wilson St.,
Burnie, 7320

VIC: Encel Electronics, 431 Bridge Rd.,
Richmond. Tel. 42 3762

NSW: Encel Slectronics Pty. Ltd.
260 Elizabety St., Sydney.
Tel. 212 7322.

INTERDYN

QLD: Sterec Supplies, 100 Turbot St.,
Brisbane. 4000

sole Australian distributors:
INTERNATIONAL DYNAMICS (Agencies) P/L
P.O. Box 205, Cheltenham, Vic. 3192
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HI-Fi

{Continued from page 23)

efficiency, the lower the power
required to drive them, and as the
amplifier cost is directly related to
power output, less money need be
spent on the amplifier if high
efficiency speakers are used.

Having apportioned the money,
check Fig | that your various
allocations will enable you to buy
sufficient power for your needs.

If you are buying a tuner amplifier,
calculate as if it were a straightforward
amplifier, and then add somewhere
between $60 and $80 to the price.
Much the same applies if one has a
cassette player in mind, in this case
add between $50 and $100 to the
amount which would otherwise have
been spent on the record player — but
spend it all on the cassette unit
instead,

As one goes up in price, it may be
necessary to vary the percentages
slightly, spending just a little more on
speakers and amplifier, and a shade
less on the record player. In this league
the record player will probably be
offered with a choice of cartridges.
Here one should spend just over
two-thirds (of the record player's
allocation) or the player itself, and the
remaining one third or so on the
cartridge.

We must emphasize that the
allocation we have suggested is just a
rough guide. There may well be
combinations of units, falling outside
these guide lines, that will still be well
matched. But if you do allocate your
money as indicated you are very
unlikely to go wrong.

Here are a few examples to illustrate
the general principle.

EXAMPLE A

You have allocated $400 — therefore
you have about $100 to spend on each
of the four items (you need two
speakers remember!)

Minimum price for a reasonable
amplifier is about $5 a Watt — thus for
your money you can afford a 20W
amplifier.

You have an average sized listening
room and Fig | shows that 20W is
about the right amount of power.

All is well — and you should have no
difficulty in assembling a well
balanced outfit.

EXAMPLE 8

Here you have the same amount to
spend as in example A, but you have a
very large listening room,

Figure | indicates that you need at
least 40W if you are intending to use
low efficiency speakers.

120

Here it is necessary either to just
spend more money — or to settle for a
20W amplifier and restrict one's choice
of speaker enclosures to the more
efficient bass reflex type.

EXAMPLE C

You can afford $500 but would
prefer to use a cassette player instead
of records.

Deduct between $50 and $100 from
your total allocation of $500. This
leaves $400 which you should
apportion in the ratio described
above. To the amount that you would
normally have used for the record
player add the $50 — $100, so that
you now have between $150 and
$200 to spend on the cassette player,
$100 for the amplifier, and $100 for
each of the two speakers,

WHERE TO BUY IT

We very strongly advise you to buy
your gear from an established hi-fi
dealer uniess you know exactly what
you need and can service the
equipment yourself,

Good hi-fi dealers can be recognised
by the quality of the agencies that
they hold. If these include several top
names then it is a safe bet that they
are reputable businesses prepared to
back up their sales with service.

Occasionally the identical goods can
be bought at a lower price from a
discount store — but the price
difference is usually not very great,
and whilst you have no absolute
guarantee that a hi-fi dealer’s service
will be any better than that from a
discount store, our experience is that
it nearly always is.

INSTALLING HI-FI

With present day equipment,
installation is a straightforward
procedure and can be completed by
practically anyone within an hour or
two. Nearly all manufacturers provide
detailed explanatory literature —
others leave rather more to be
explained by the dealer.

But the procedure is not difficult and
you can almost certainly rely on your
dealer for assistance if you run into
any problems. Many dealers will even
install the complete equipment if
required.

All the interconnecting leads will be
supplied and it is simply a matter of
plugging these leads into the right
places.

it is probable that the speaker leads
supplied will not be long enough.
These” may be replaced by standard
two-core lighting flex.

Speaker 'phasing’ is important. This
will almost certainly be explained in
the instructions supplied with the
speaker enclosures. If it is not, then
ask the dealer to tell you how to do it
— or even to come along and check it
for you.

The record player should be level in
both planes. Check that it is, with a
spirit level,

An adjustment will probably be
provided for setting the tracking
weight of the record player tone arm.
Again, instructions will be provided
with the unit and adjusting to the
correct weight is a simple matter,

Transistor amplifiers do not generate
much heat and as long as you do not
actually cover them up, it is only
necessary seriously to consider

{Turn to page 122)
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Fig. 2 Suggested speaker placings
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LUX AMPLIFERS

507X 505X 503X 708 202 700
25 WATTS TO 80 WATTS RMS

BELT DRIVE TURNTABLE

—
N

KITS — OR TURNTABLE OR COMPLETE j

MARLUX DOLBY
CASSETTE DECK $258

SEAS SPEAKER KITS
TYPE 10-18-30-35- 60

GRAGE

% ; CARTRIDGES
’ L

” I G840

GRACE 840 Anms\

210310610 e
8 WATTSTO 32 |..
LWATTS RMS

" MICRO BELT IIIIIVE
IIIIINIABIE e,

B
MICRO 111
MICRO 311
MICRO 611 Profes

RO APLFERS

nal 8 Pole

MICRO 300 Turntable Only &

MICRO 600 =
MICRO 800 O

GELES TION DITTON 10
.

25
44

LUSTRE ST 5100 ARMS
MICRO GARTRIDGES

/

54-1464

N.SW. WHOLESALE ENQUIRIES

M & G HOSKINS PTY. LTD.

37 CASTLE STREET, BLAKEHURST 2221

54-1464



122

Ancther great idea from

doit yourself
~+ andsave!

(SEAS)

HI -
FIDELITY
SPEAKER
KITS

Quality acoustic-suspension,

Here's help for the budget-minded!
neoprene surround speaker kits which you can fit into your own
readily-made enclosures.

Ranging from the two-unit Type 10 with power ratlw of 40W to the
Type 60 with 4 drive units and power rating of 120W, these speakers
have the smooth response, superb transient performance, long throw
woofers and matched dispersion characteristics for which

eas are

HI-Fi

(Continued from page 120)
ventilation on bigger units (of 30W
and over),

The length of the signal leads
between the record player and the
amplifier is fairly critical and affects
high frequency response. If the leads
are too long don’t cut them — just coil
them up. If too short, then move the
amplifier closer to the turntable.,

The two speakers should be placed
about eight to ten feet apart, and for
most types, raised so that the tweeters
are between 3’6"’ and 4’6’ above floor
level. Figure 2 shows a number of
suggested speaker placings.

Locating the speakers in the corners
of the room will increase the bass
output — moving them away from the
corners will reduce it. Try several
different speaker placings before
making a final decision,

Hi-fi equipment specifically named
or shown in this article has been
included solely to illustrate certain
points. The inclusion of any item
should not be taken as an
endorsement of quality, nor as any
recommendation to purchase. Nor
should it be essumed that other
equipment — that has not been
included — is in any way inferior.

world famous.
To fit cabinet sizes 10 litres (1/3 c.ft) to 60 litres (2 c.ft)

TYPE 10. Two drive units, 6%'* woofer,

142" dome tweeter. Frequency range,

45-20,000 Hz, Power rating 40W
Typical cabinet 14" x 8 x 7'),
uggested Retall $44.50 ea.

TYPE 18. Two drive units. 84" woofer,

1%" dome tweeter. Frequency range,

35-20,000 Hz. Power ratlnp 60wW.
Typical cabinet 17** x 10’ x 9"),
uggested retall $44.50 ea.

TYPE 30. Three drive units, 10" woofer,

1%'* dome tweeter, Frequency range,

30-20,000 Hz, Power ratlnp 70w,
Typical cablnet 20" x 11'" x 10"),
uggested retall $49.50 oa.

TYPE 35, Three drive units, 2 x 8"
woofers, 142’ dome tweeter, Frequency
range 36-20,000 Hz. Power rating 120W.
Typical cabinet 22" x 12 x 9"),
uggested retall $69.50 esa.

TYPE 60. (Kit IHustrated.)
Four drive units. 2 x 10"
woofers, 1 x 6'* mid-range,
1%' dome tweeter. Frequency
range 25-20,000 Kz. Power
rating 120w, crossover
frequency 600 Hz and 3000
Hz, (Typlcal cabinet 25'* x
17* x 11'"'). suggested retail
$99.50 ea.

Specialist Interdyn agents

NSW: Encel Electronics Pty. Ltd., 260 Elizabeth St., Sydney, Tel. 212 7322,
Q'LD: Stereo Supplies, 100 Turbot St., Brisbane 4000. SA.: Challenge Hi-Fi
Stereo, 6 Gays Arcade, Adelaide, 5000. TAS.: Audio Services, 72 Wilson St.,
Bumie, 7320. VIC.: Encel Electronics Pty. Ltd., 431 Bridge Rosd, Richmond,
3121, Tel 42 3762. WA: Albert TV and Hi-Fi, 282 Hay Street, Perth, 6000,
Tel 2 5993,

For information write to:

sole Australian distributors
INTERNATIONAL DYNAMICS (Agencies) P/L,'
P.O. Box 205, Cheltenham, Vic. 3192

LEISTER
HOT AIR
TOOLS

B

Shrink soldering with the
LEISTER KOMBI Hot Air
Gun which provides hot air
up to 6000C. Variety of

attachments, countless
applications. Ask for
brochure B1 from the

Australian agents.

PLASTRAL TRADING CO.
PTY.LTD,,

SYDNEY: 61-63 Euston Rd.,
Alexandria, N.S.W. Ph: 51.8681.
MELBOURNE: 163 St. George's Rd.,
Northcote, VIC. Ph: 48-7213,
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~ harman/kardon
HK 1000

When stereo cassette decks were.  name “‘High-Fidelity”. Now ...  specifications of the HK1000 —
first introduced, ““convenience & - Harman/Kardon introduces the  wow & flutter, signal to noise
versatility”” was the obvious HK 1000 Stereo Cassette-Deck:  ratio, frequency response,
advantage over reel to reel We invite comparison with ANY - distortion, phase linearity, etc —
recorders. It~ was not however, TAPE CASSETTE DECK |IN are equal to many of the finest
until Harman/Kardon introduced THE WORLD, regardless of size, reel to reel recorders available
its instruments, that cassette features or price. Your own ears  today.

decks became worthy of the . tel you that the

THE HK1000 IS TRULY A WORTHY ADDITION TO THE QUALITY
COMPONENTS OF YOUR PRESENT HIGH FIDELITY STEREO SYSTEM

harman/kardon
the music company

= w JERVIS AUSTRALIA PTY.LTD

P.O. Box 6, Brookvale. N.S.W. 2100
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EQUIPMENT NEWS

AUTO-RANGING
NANOVOLTMETER

A new auto ranging digital nanovoltmeter
from Keithley features a 4% digit display in
which the last digit shows tens of nanovolts
on the lowest range.

This model 180 digital nanovoltmeter
provides a wide range measuring capability
(from below 30 nanovolts to 2 volts) with
automatic ranging. The instrument is
claimed to have 0.01% resolution and an
accuracy of *0.03% of reading *0.02% of
full scale.

A single range control selects automatic,
remote or manual ranging. Wide range
measurements can be quickly performed
over five decades in the automatic mode.
Remote programming of ranges can be
quickly accomplished by grounding built-in
BCD lines. A separate line permits remote
selection of either automatic or remote
ranging.

Complete systems capability is provided
with the addition of the optional Model
1802 digital output. The field — installable
model 1802 utilizes fully isolated, open
collector, BCD outputs and controls. In

addition the 1802 provides a complete set
of timing outputs including clock puise,
clock interval, and flag. Multiple strobe lines
enable the user to monitor specific data
lines in 4 — bit sets for use with any
computer or printer.

Complete input to output isolation —
claimed to be greater than 109 ohms —
enables floating measurement up to 500V,
yet the output can be near ground potential.
Output can be isolated from chassis,

The unit is protected to overloads of 50
volts instantaneous or 30 volts rms. No
ambiguous reading is displayed as the 180
blanks out when a particular range is
overloaded.

High normal mode rejection (greater than
90 dB) eliminates many of the problems
encountered  with  line  frequency
interference. The 180’s common mode
rejection ratio is claimed to be better than
120 dB.

Built-in zero suppression compensates for
thermal offsets generated in the external
circuitry. Zero stability is said to be better
than 30nV/oC.

Further details from: Warburton Franki,
Box 182, Chatswood, NSW 2067.

VARI-SPEED DRIVE CONTROLLER

A new controller primarily intended for
electrn-magnetically coupled variable speed
machinery drives has just béen announced
by Western Australian company, Southerly
Electronic Engineering.

Feedback ratio is set independently of
speed setting, allowing system response to
be optimised. The manufacturers claim that
system response may be simply and
precisely set in a few minutes for dead beat
or overshoot (minimum response time)
characteristics, as required. Basic integral
time constant is 100 msec, derivative time

constant is continuously adjustable 0-500
msec.

Output voltage of the controller is
continuously varjable between 0-100 volts.

The claimed ease of installation and
setting up, together with low power losses
(no ballast resistor is required to damp the
coupling coil) makes this controller an
attractive unit for OEM manufacturers or as
a replacement for existing thyratron
controllers.

Further details from: Southerly Electronic
Engineering, 34 East Parade, Mount Lawley,
Western Australia 6050.

VARIABLE SPEED ORIVE CONTAOLLER TYPE SEE9201

o raee
e

ANALYSER/RECEIVER

This new radio interference analyser
receiver has automatic frequency control.

The Singer Model NM-65T analyser
features single and muitiple band X output,
mercury switch impulse calibrator to
facilitate calibration, 21.4 MHz IF output,
“X" and "Y” outputs for external
recording of a single band or of all bands for
remote indications, and four simultaneous
video outputs — log IF, linear IF FM
detected and stretched linear.

Typical uses include field strength
measurements of radars or microwave
transmitters at varying azimuth positions,
microwave scatter propogation studies and
general laboratory application as a
two-terminal microvolt-meter.

The instrument offers increased output
indication with the output meter providing
a 60dB range on a five inch scale which
permits voltage measurements over a large
range without changing attenuator steps.

The NM 65T can measure electromagnetic
interference and field strength. It has a
frequency coverage of 1-10 GHz using three
selectable bana widths with exceptional
frequency stability with IF and four
simultaneous video outputs — log IF, linear
IF, FM detected and stretched linear.

Further details from: DC Electronics Pty.
Ltd., 32 Smith Street, Collingwood, 3066,

ELECTRO-MECHANICAL
VIBRATOR

Advanced Dynamic Instruments, a division
of Electrodyne Inc., of the U.S.A., now has
available a 50 force Ib vibrator model AV-50
LS, claimed to be ideally suited for modal
studies or flutter testing of structure. The
AV-50 LS thruster has virtually zero axial
spring stiffness, and, therefore, is suited for
precision resonant frequency and damping
experiments. The thruster utilizes a
hardened shaft for connection to the test
specimen and dual linear bushings for
alignment and maximum radial stiffness,
Stroke of the AV-50 LS thruster is 1.0”
peak to peak.

Further details from: British
Merchandising Pty. Limited, GPO Box
3456, Sydney 2001.




DATAVISION CHARACTER

GENERATOR

The Datavision range of character
generators  provides u  flexible and
inexpensive means of generating

supplementary character information for
display on television screens.

Large, 32 scan-line high characters can be
displayed in up to eight rows with 16
characters in each row, or alternatively, asa
one line horizontal crawl across the screen.

The D-2400 is an entirely self contained
portable unit. Information can be produced
from a keyboard input for immediate
imposition on any video  picturc,
Alternatively, information can be stored for
up to a four page capacity for subsequent
presentation when requirted. This could
mean, for example, having up to 32 one row

SELF CHECKING MULTIMETER

It isn't necessary to remove this new
Hewlett-Packard digital multimeter from a
system to check its readiness to make
measurements. A built-in microprogrammed
subroutine lets the user quickly check
calibration or isolate trouble from the
front panel.

Sixteen front-panel tests are designed to
save time in calibration and locating
malfunctions. Several tests, individually and
in combination, show the user the operation
condition of the instrument. Each test
interrogates an internal parameter and
displays the results on the front panel.
Results are compared with prope. values
given on a pull-out instruction card. Among
the tests are a series of logic tests,
measurement of ratio amplifier offset and
measurement of the reference voltage.

This new Hewlett-Packard Model 3490A
Multimeter measures dc from 0.1 to 1000
votls in five ranges, and ohms trom 100

ELECTRONICS TODAY INTERNATIONAL

titles in store. Furthermore, a two channel
capability allows for any one of the four
stored pages to be displayed via the
programme video output channel, while

another and different page is being
composed or revised on the preyiew
channel.

Additional storagz capacity is available
through a relatively inexpensive option
facility, which allows a model D-2400
operator to store information “off-line’* on
any audio magnetic tape recorder. This
facility is extremely useful for frequently
used repeat material.

The equipment is colour compatible, and
is claimed to feature all the facilities

required by TV stations and users of closed
circuit television systems.
Further details from: Plessey Electronics.

ohms to 10 megohms in six ranges. Ac is
measured from 1.0 to 1000 volts in four
ranges. Results appear on HP S§% digit
solid-state numeric readout.

Input impedance on dc is greater than
1010 ohms on tae three lower ranges for
accurate measure ments of high impedance
sources.

Al ohms ranges provide true 4-wire
measurement capability, Maximum current
through the unknown is about ImA and
overvoltage protection guards against high
voltage inadvertently applied to the ohms
terminals.

Systems Options

Several options give the Model 3490A the
necessary versatisity to become a low-cost
instrumentation system. Both an ASCII
character serial interface and BCD
character parallel interface are available.

Further details from: Hewlett-Packard
Australia Pty. Lid., 22-26 Weir Street, Glen
Iris, Vic. 3146.
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HAM
| RADIO SUPPLIERS

MAIL ORDER SPECIALISTS

I 323 Elizabeth Street, Melbourne
Il (2 doors from Little Lonsdale Street)

| electronic

| kits for
| beginners

| | POPULAR IMPORTED ELECTRONIC
KITS, NO SOLDERING, EASY TO
| ASSEMBLE, BATTERY OPERATED,

SAFE, SUIT ALL AGES -
{ CHILDREN & ADULTS, BOARD

TYPE CONSTRUCTION WITH EASY
| | TO FOLLOW INSTRUCTIONS THAT
| | MAKE THEM IDEAL GIFTS.

‘ CRYSTAL RADIO KIT No.

28207, tunes AM broadcast band,

simple 1 hour construction, no

’ batteries, ideal for beginner, $4.25
post and pack .50c

AM TUNER AMPLIFIER KIT
No. 28241, build your own 3
transistor tuner and amplifier, all
parts transistors, tuning gang,
transformers, speaker etc. $12.50
p.p. .75¢

10 PROJECT ELECTRONIC KIT,
NO.28202, 10 working projects,
SOLAR BATTERY, builds radios,
oscillators, signal generators, all
solid state. $7.50 p.p. .75¢

15 PROJECT ELECTRONIC KIT
No.1544, learn electronics with
each project. Build these, morse

code oscillator, radios, alarms,
sirens etc. $9.90 p.p. .85¢

1C-20 20 PROJECT
ELECTRONIC KIT, learn about
intergrated  circuits with this
educational kit 20 workin
projects including intergrate

circuit. $11.90 p.p..95¢c

50 PROJECT KIT No.28201
| | DELUXE MODEL, 50 working
| | projects, educational entertaining,
all solid state, includes everything,
nothing to buy, constructed in
hardwood case, panel meter,
radios, amplifiers, burgtar alarms,
tachometer, test equipment, good
value — $19.50 p.p. $1.20

DELUXE 150 ELECTRONIC
PROJECT KIT using intergrated
circuits. Contains all parts for 150
different working projects
including _1.C. diode & transistor
radio, electronic switches, relays,
alarms, test equipment, etc, etc.
Very good value, Prices $30.95,
p.p. 95¢
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A new speaker from Pioneer with
the gutsy ‘English sound’. This
year’s ‘star’ of the Hi Fi Audio Show
CS-E450. 10" air-suspended cone
woofer, finned dome tweeter,
hermetically sealed enclosure. A
speaker with crisp smooth bass and
a constant even response through
30-20,000 KHz. See the CS-E450 at
your Pioneer dealer.

$1 35 suggested retail price

SPECIFICATIONS.

Speakers: 10 inch (25 cm) cone type
woofer, 1 inch (2.5 cm) 2 way system
finned dome type tweeter.

Frequency range: 30 to 20,000 KHz
Maximum input power: 50 watts (RMS
25 watts),

Impedance: 8 ohms

Sensitivity: 87 DB/W (at 1 m distance)
Crossover frequency: 2,000 Hz

PIONEER

High fidelity stereo — that's how per-
fection sounds

EQUIPMENT NEWS

LOW COST COMPUTER HARD
COPY PRINTER

Now available from DC Datagraphix is a
low cost printer for video terminal and
minicomputer users with hard copy
requirements.

The Repco 120 is a low cost, impactless
printer designed to interface with CRT
terminals, minicomputers or other remote

" data terminals. The printer operates at up to

second with 80
lines per inch

120 characters per
characters per line, six
vertically.

Other features include quiet operation
through impactless  printing on
electrosensitive paper, long life assured by
integrated circuits, low cost and attractive
design.

The unit when interfaced with a modem
can be used as an input/output terminal
over telephone or private wire
communication lines,

1t has been designed to handle serial (RS
232B) data, or parallel (TTL levels) data of
64 character standard ASCII code.

Further details from: DC Datagraphix, 32
Smith St., Collingwood Vic. 3066.

NEW DVM RANGE

Schlumberger announces a completely
new range of 12 digital voltmeters using
modular construction and designed to allow
the user to optimise the instrument for the
application,

Named the ‘Master Series', the voltmeters
in the range use dual slope integration to
achieve a high degree of noise immunity. All
models operate at a sampling rate of 10
sample/s, but on certain models a remote
programming tucility allows taster rates, of
25 and 100 sample/s,

The main features in the design of these
instruments claimed to ensure high accuracy
and long-term stability are:

1. A stabilised reference source using u
carefully selected Zener diode to give a
stability of better than 20 parts in 106 over
a period of one year;

2. Dual ramp integration to minimize
system errors. The internal circuits are
drift-corrected between each reading on a

A tully  chopperstabilised  input

amplifier to give low drift rates and
long-term stability.

4. Options of programmable
remote-control operation;

5. To cater for systems applications the
tront-panel controls are easily inhibited.

Typical instruments in the range are the
models A200 and A203 meters. The A200
has input sensitivities from 1 uV 100 mV.,
giving a nominal measuring range of 0-10
mV up to 0-1 kV in six ranges. The input
impedance is 1 GS2 on the low range and
10GS2 on the interinediate ranges and 10
M2  on the  high-voltage  ranges.
Auto-ranging is provided on this d.c. meter.
and the input stage is fully tloating and
guarded.

The model Z203 has the additionul
capability of five a.c. mean sensing and five
resistance ranges from 0-1 k§2to 0-10 M

Some of the additional units available
include fanout units, printers, online
calculator for linearising etc., recorder drive
unit, a ten-input programmer and a current
adapter for d.c. and a.c. measurements.

lurther details: Schlumberger
Instrumentation Australia“ Pty, Ltd. P.O.
Box 138, Kew, Victoria. 3101,

and
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in the field of sound
reproduction,
Plessey has but one
aim: to produce ths
best in high fidelity
equipment without the handicap of high costs.

Plessey professionalrecordingmachineshava
become standard equipment in broadcasting
and sound studios throughout the world.

Manufacturers of high
quality radios and record
playing equipment
choose Plessey com-
ponents as a matter
of course.

Hi Fi enthusiasts have
learned that Plessey loudspeakers, kits and
enclosures meet their demands for
perfection without injuring their wallets.

Plessey has a long standing reputation for

PLESSEY O

D perfection to protect ... we cannot
compromise on quality
or fidelity in our products.
~ The Plessey Pacific group
in Australia is part of the
giant Plessey company &
based in the U.K. Their ,‘\49
interests range over the / &

broad fields of compon-

b\
&
ents, equipment and c}e“’
systems for the telecommunica- P
tions, electronics, aerospace, /,;c" p
- hydraulics > /
and related /@s\‘
; X S,
industries. / \*,Va«o / /

& : ®

$ .9 // / & Y, ob
& / J b@ %t &
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Get what you need from your
Varian Electron Tube and Device
Group Marketing Engineer.

varian PTy LTD
82 christie street

st. leonards 2065
Ph: 43 0673

“INNERBOND"*®
BONDED ACETATE
FIBRES

FOR PACKING IN
SPEAKER ENCLOSURES

AVAILABLE AT ALL
LEADING ELECTRONIC
DEALERS

WONDER WOOL

128

PTY. LTD.

87 James Street, Leichhardt

N.S.W., 2040.

Box 548 G.P.0., Sydney 2001.
Phone: 56 2780.

EQUIPMENT NEWS

WIRE PREPARATION UNIT

A new wire preparation unit has been
announced by the Electronic Products
Division of Gardner-Denver.

This numerically controlled unit, Model
14YA, provides precision wire cutting and
stripping of solid wire for high or low
volume production.

The new 14YA wire preparation unit is
designed for use as an on-line system with
terminal locator (semi-automatic) wiring
equipment. The 14YA may also be used as a
bench mounted unit to provide cut-and-strip
wire in bulk quantity.

Further details from: Gardner-Denver
(Aust.) Pty. Ltd., 185 Briens Road,

Northmead, NSW 2152,

SWITCHING POWER SUPPLIES
REDUCED IN SIZE

By eliminating the conventional mains
transformer and  heat  sinks  and
incorporating novel design features, the size
of a direct off-line switching power supply
has been greatly reduced.

Another feature of the new Advance unit
is its increased efficiency compared with
conventional series-regulated power
supplies.

Direct rectification of the mains supply at
the incoming voltage makes the usual S0
MHz mains transformer unnecessary. The
rectified voltage drives a pair of inverter
transistors operating at a frequency of
approximately 30 kHz. The latter, in turn,
drive a high-frequency step-down
transformer whose output is rectified by
barrier diodes to provide a 5-V output to a
choke. This integrates the modulated
waveform which is of rectified pulse width.

Output is stabilised by varying the
conduction time of the inverter transistors,
thus rendering unnecessary the series
elements carrying output current found in
conventional equipment.

These special design features enable the
manufacturer to produce a complete
switching power supply of a smaller size
than the mains transformer alone which
forms but part of a comparable linear unit.
Weight of the new unit is only 7% Ib
(3.4kg) compared with 45Ib (20.4kg) for

conventional equipment of similar switching
capacity.

Output efficiency of the units is claimed
to be 75 to 80 percent so that heat
dissipation is low and a fan cooling system is
not needed.

Further details from: Jacoby Mitchell Pty.
Ltd., 215 North Rocks Road, North Rocks,
NSW 2151.

FREQUENCY DIFFERENCE TO
1IN 100

The new Tracor Model S27A Frequency
Difference Meter is designed for instant
determination of the fractional frequency
difference between two stable oscillators
instantaneously, to an accuracy claimed to
one part in 10 11 or better.

The fractional frequency difference is
displayed on a front-panel, centre-zero
meter, with a front panel oscilloscope
indicating the phase relationship of the two
input signals. By observation of the
oscilloscope over a period of a few minutes,
and using time averaging techniques, the
S27A’s accuracy can be extended to one
partin 1012,

An external recorder output provides a dc
voltage proportional to the frequency
difference for presentation on a chart
recorder. Thus the frequency change rate
and long term stability between two

(Continued on page 131}
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Mighty
MUSIC maker
Monarch

Sf&fCTOﬂ VOLUME BALANCE BASS TREBLE
— LEFT MAx Max
nouc[ s ! P

E .
' 1 SPEAKERS POWER

0 ° MAIN OFF

STERED , * , STERLD

MONO f-\ d u{.m] e 9 a l‘
MONARCH :' _: .
—

SOLID STATE
STEREOQ AMPLIFIER

~FITER b o
TAPE LOUDNESS LOW HIGH

4 PHONES

THE PROFESSIONAL AMPLIFIER FOR
PERFECTIONISTS WITH A LIMITED BUDGET
Like all Monarch amplifiers SA600 gives you savings of
up to $100 over other amplifiers of similar performance.
22 watts per channel of clean undistorted power —
enough power for any speaker system. All silicon tran-
sistor circuitry means low noise. Harmonic distortion of
0.8% for transparent sound. Four slide controls for bass,
treble, balance and volume. Main and remote speaker

connections. High and low filter.

See and test the SA6CG0 at your Monarch dealer —
you’ll agree, for your dollar, the most flexible compre-
hensive amplifier available.

GUARANTEEL: FOR TWO YEARS!

MONARCH SA 600 $139

Recommended retail price:

AUSTRALIAN DISTRIBUTORS

\
1LL I'
[
l
o n

W. C. WEDDERSPOON PTY LTD

193 Clarence Street Sydney 29 6681
AVAILABLE FROM REPUTABLE HI FI DEALERS EVERYWHERE
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TEAC’s AN-60, AN-80 and AN-180
Noise-Reduction nits.

If Rossini

boindi Lot w2/ wenre alive today,
wnd Wt )"\ 8 he would set

2 lo s’ ¢ their specs

o music.

TEAC AN-60

Rossini once made this boast and could probably have delivered. But a
recording of the music on the best of today’s cassette or reel-to-reel
machines with their inherent noise and hiss could never capture the

clean, crisp sound of the Rossini laundry list. Te
AC
With the introduction of TEAC's AN-180 Dolby* Noise-Reduction AN-80

Unit, Rossini’s Laundry Largo and just about anything else you record
will have the same brilliance and luster as the original.

Our Dolby circuit removes machine and tape noise with such
thoroughness that there is a signal-to-noise ratio improvement of 3 dB
at 600Hz, rising to 5 dB at 1000Hz and 10 dB at 4K Hz and above.

Because we manufacture the ICs used in our Dolby circuit to extremely
tight tolerances, ours operates at distortion levels of less than .3% —
lower than many competitive units. So you see there is no question that
you should have a TEAC Dolby Noise Reduction Unit.

We designed the deluxe AN-180 not only to Dolbyize fine decks, but to
afford them features they might be missing.

It’s actually a simultaneous record-playback control center with its own record and playback amps. It has built-in mike and line
preamps that maintain mixing capability, or add this capability to recorders not so endowed.

It has large professional-type VU meters for
Dolby level setting as well as record/playback
level indicators. AN-180 also incorporates such
features as an internal 400 Hz, 100 Mv
oscillator level controls, source/tape monitoring
and a multiplex interference filter.

Even without Rossini to write a setting for the
AN-180 specs, they make such beautiful music.

AN-180

® Frequency Response, 20-15,000Hz * 5 dB e Increased SN Ratio, 10 dB8 at 10,000Hz e Harmonic Distortion, below 0.3%
® Signal to Noise Ratio, better than 65 dB @ Channel Separation, better than 55 a8

1f you just need the best no-nonsense Dolby with none of the frills, ask y our dealer about the TEAC AN~ 80 and AN-60
*Dolby is a trade mark of Dolby Laboratories, inc.

I EA‘ !' A Sound tdea f you'd like to know more write to us for the TEAC Catalogue, price list and franchised deaier.

Sole Australian Distributors: Australian Musical Industries Pty Ltd., 155 Gladstone St., South Melbourne Vic. 3205 Ph. 69-7281
619 Pacific Highway. St. Leonards, NSW 2065 Ph. 439-5752

AMI| 113
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EQUIPMENT
NEWS

oscillators can be determined by recording
the dc output against time.

The Frequency Difference Meter has many
applications including the adjustment of
oscillators to the same frequency, frequency
difference measurement, offsetting of one
oscillator from another by a specified
amount, add the analysis and measurement
of short and long term oscillator stability

The 527A accepts any combination of
inputs, with nominal frequencies  of
100kHz, 1MHz, 2.5MHz and 5MHz. No
switching is required when input frequencies
are changed. A switchable inbuilt crystal
filter also enables operation with rclatively
noisy signals inputs.

The bench model is 16.875 inches wide,
3.5 inches high and 12.75 inches deep. Rack
mounting is achieved by the use of
detachable mounting plates.

IFurther details from: Instrumentation
Division, Racal Electronics Pty. Ltd., 47
Talavera Road, North Ryde, 2113,

PORTABLE EIGHT-CHANNEL
COMMUNICATIONS RECORDER

As an extenston to their XMN-range of
portable 1, 2 and 4channel communications
recorders, the audio systems department of
Philips Industries have now announced an
8channel version designated XMN 8
Designed for continuous use and fitted with
a failsafe fault detection and alarm
indication system, the new XMN-8 is
claimed to provide an economic way to
ensure a wordfor-word record of all
incoming and outgoing messages at air
traffic control units and other
communications centres. The recorder 1is

Adcolasolves
printed circuit
soldering problems

Printed circuit soldering — a recognised problem area.
Adcola soldering tools and tips, designed and calibrated for
the job — a known answer to the problems. Adcola tools
obviate delamination, track separation from substrate, dry
joints, component damage and destruction, intermittent joints,
poor appearance.

Adcola has a special fange of tips for printed circuit work —
and the precision made soldering tools to run them at the
correct temperature.

Selection is simple — from our brochure. Yours for the asking.

ADCOLA Selection is simple; from our brochure. Yours for the asking.
ADCOLA PRODUCTS PTY. LIMITED

specially recommended for the smaller type

of airport where bugetary reasons prohibit X?\}vusﬂ?" Street, Doncaster, 3108. Tel. 848 3777
c 2 eXDONSi k. : oxon Road, Punchbowl. Tel. 709 5293
the usc of more expensive rack-mounted S.A.: Graphic Electronic Industries P/L., Blair Athol. Tel. 62 1718

machines. It will also come in conveniently
on large airports where a limited extension
of the number of communication channels |
requires a little extra recording capacity. |

QLD: T.H. Martin Pty. Ltd., Brisbane. Tel. 21 5644
W.A.: Everett Agency P/L., Perth.

Tel. 84 137) RA.7
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1

Post Free $5-70

Build this TANGENT transistor radio
with our easy-to-wire kit. All you need
is a small soldering iron to assemble.
Complete with crystal earpiece. No
technical knowledge required . . . full
instructions how to assemble enclosed.
(Price does not include batteries.)

Amplifier

Latest solid state audio power ampli-
fier Type AMP 5W. Specifications:
Output power 4.5W RMS.
Gain 46dB.
Bandwidth 30HZ to 20 kHZ 2dB.
Harmonic distortion <0.5% at
1W RMS.
Input Impedance 1M$
Power Requirement 9V-15V 1.25
amps (for two amplifiers).

in kit form

$8.70..

ea.
Fully assembled/tested $ 9 (] 5 0

Easy to assemble from kit and instruc-
tions or supplied fully assembled and
tested.

Use (1) In your new stereo project (2-
-amps required). (2} Inter-com. (3) Baby
alarm.

Optional Extra: Power supply Type
PS5W for AMP 5W amplifier will drive
two amplifiers.

$9.0

Fully assembled/tested
Post Free

tangent

TANGENT ELECTRONIC

[Lsnes coe e sy |
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COMPONENT NEWS

IC INSTRUMENTATION
AMPLIFIER

Analog Device's AD520 is claimed by the
manufacturers to be the first
instrumentation  amplifier to  be
manufactured in integrated circuit form. It
is a closed loop gain block with differential
inputs and .an accurately predictable
input-to-output gain relationship. The
AD520’s performance is unlike that of
conventional IC ' operation amplifiers
because of an internal feedback design
which permits gain adjustment from 1 to
1000 by varying the value of a single
resistor. Further, high input impedance is
achieved at both inputs and both input
impedance and CMRR remain high at all
gain settings.

The ADS520 performs like a modular
instrumentation amplifier. Because of its
monolithic construction, however, its cost is
below that of modules. The device features
low bias and "offset currents, high gain
linearity, excellent frequency response, and
is short circuit protected and offset voltage
nullable. Thus it is suited for all general
purpose, high  accuracy amplifier
requirements. Its small size,
complete-on-a-chip ease of application offer
the circuit designer an attractive alternative
to both modular instrumentation amplifier
packages, and user-wired collections of IC
op amps and high-precision external
components,

Both the ADS520)J and ADS20K are
supplied in a 14-lead hermetically-sealed
dual-in-line package, and are specified for
operation from 0°C to +709C. The
ADS520S, in the same package, is specified
for —~559C to +1259C operation.

Further details from: Parameters Pty.
Ltd., 68 Alexander St., Crows’ Nest. 2065

REPCO CONTROLS

Repco Controls Pty Ltd has been formed
in Melbourne as a subsidiary of Lorimier
Contacts Pty Ltd, to combine the activities
of electronic components distributor W.G.
Booth Pty Ltd, and the industrial products
division of Lorimier.

Repco Controls will develop the marketing
of a wide range of professional electronic
components including Bourns, RCL, AB
Electronics, Sprague Semiconductors, and
Mallory capacitors through the W.G. Booth
division,

The manufacture and marketing of relays,
solenoids, solid state timers and other
electronic control devices will be carried out
through the industrial products division of
Lorimier Contacts.

In Sydney and Adelaide, the branch
offices of Lorimier and W.G. Booth will
now trade under the new name. Lorimier
Contacts Pty Ltd, a division of Repco Ltd,
will concentrate its own manufacturing’ and
marketing activities on its well established
position in automotive electrical products.

Mr Geoff. S. Drury has been appointed
general manager of Repco Controls Pty Ltd.

He was formerly general manager Victorian
operations Jacoby Mitchell Pty Ltd, and
before that Victorian manager Racal
Electronics Pty Ltd.

PRINTED CIRCUIT
BOARD BROCHURE

New literature available from Plessey Rola
Pty. Ltd., details the company’s product
range available in printed circuit boards, and
describes the advanced techniques and
exacting quality control procedures used in
its Melbourne manufacturing plant.

Both the photo print and screen printing
methods of manufacture are employed.
Tolerances on the printed image can be held
within .005" of the artwork, while less than
.010” -in line widths can be achieved with
photo print techniques.

Boards can be produced in finished sizes
up to 18” x 18", or larger in one dimension.
Profile tolerances can be maintained within
.002” as required.

Materials for the boards may include
epoxy paper or gloss, phenolic . paper,
polyester glass, and others, such as for
flexible type boards.

Plessey is a major supplier of electronic
components and equipment in Australia,
and is itself a big user of printed circuit
boards.

PRECISION CRYSTAL
OSCILLATORS

New miniature quartz oscillators from
Hewlett-Packard have specifications like
those of laboratory secondary standard
instruments. Yet they are small enough to
mount readily in typical PC configurations
for use in instruments, communications and
navigation equipment fixed, mobile,
portable or airborne.

Aging rate is claimed to be five parts in
1010 per day (that’s less than 5/100 of a
second in a year) — reached within 24 hours
after being off for 24 hours. The crystal
warms up quickly reaching stable frequency
within less than 5 parts of 109 after only 15
minutes.

Further details: Hewlett-Packard Australia
gﬁ.(’ Ltd., 22-26 Weir Street, Glén Iris, Vic,
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Theres nothing new
about ADVENT

LOUDSPEAKERS...

fust something better

Advent loudspeakers have acoustic suspension systems, the basic design concept of which was developed
twenty years ago. And literally millions of acoustic suspension systems have been built since. As a matter
of fact Henry Kloss, the President of Advent Corporation has been responsible for building most of them,
He built them at Acoustic Research, he built them at K.L.H., (he was co-founder of both) and with this
experience behind him, he now builds them at Advent. Only experience has taught him how to build them
better.

Advent specialise in just two models. Two of the best.
The Advent Loudspeaker. The Smaller Advent.

This loudspeaker can be positioned on a shelf or Surpasses any comparable size loudspeaker by
on the floor. I1t's perfect for the average-sized sheer technical briiliance. Its size makes it the
lounge, filling it with sounds of remarkable ideal bookshelf speaker.

clarity range and depth. Price $129 each.

Price $169 each.

Available in walnut or white finish with a selection of grille fabrics. Optional stands also available.

The Manager

Auriema (A’Asia) Pty. Ltd
649 Pittwater Road

'y Brookvale. N.S.W. 2100

Please send me technical information and a list
of Advent dealers.
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BOOK REVIEWS

REVIEWERS: Brian Chapman,

Jan Vernon.
Manufacture — Sales — Service
392 Centre Rd. Bentleigh, Vic., 3204 Phone 97-4832 A.H. 97-5539 « i grcmn e . MODEL CAR RACING BY
Model Car Racing ... RADIO CONTROL by George
by Radio Control Siposs, Published 1972 by TAB
[p—— Books, Soft covers 224 pages

844" x 5%”. Review copy
supplied by Grenville Publish-
ing Company Pty. Ltd.,
Australian price, soft covers
$4.95, hard covers $8.70.

Model car racing is_big business in the USA but has not really
caught on in Australia, perhaps mainly bécause of the requirement
for a well laid out *scale” race track which needs to have
dimensions of between 100ft by 50ft and preferably 200ft by
100ft.

Mr. Siposs’ first book (published 1970) “Car Racing by Radio
Control” was written in answer to letters from hundreds of
hobbyists all over the world requesting information on this new
sport which was established in California by a small group of
enthusiasts. The book sold out almost immediately. A slightly
revised second edition was published in 1971, and this new volume
which is completely revised and includes much new material, in
DECORATIVE LAMP AVAILABLE EX STOCK Lories : : : : :
$27.95. Special Attention to Mail Orders. The book is not concerned with the internal workings of radio
control gear, merely what you can,do with it.. The main accent of
the book is on principles and construction of the model cars
themselves, and the technique, etiquette and organisation of
model-car racing.

Sections are included on engines, power trains, suspension systems,
chassis, building a car, driving technique and remote control gear.
Additignally there are sections on trouble-shooting and the
organization of race club activities. At the end of the book an
excellent section provides reference sources for those who want to
pursue the subject further.

An excellent book for anyone interested in this new sport. — B.C.

e UNDERSTANDING LASERS
gty AND MASERS by Stanley
sttt Leinwoll. Published by lliffe

Books London 1965. Soft
covers, 87 pages 82 x §%4™.
Review copy supplied by
Butterworth Pty. Ltd.,
Australian price $3.10

TRADE ENQUIRIES WELCOME

OP1030 10mil mono-fiber 180 feet $ 2.99
OP1080 10 mil mono-fiber 360 feet $ 5.37
O T R e 5 R In 1960 the first laser was built, this followed on the development
0oP3003 30mil  monag-fiber 18 feet $ 3.23 of the maser in 1954, and a paper by A.L. Schawiow and C.H
Qr300¢ SR et e S - Townes in 1958 proposing that an optical maser was possible. Maser
OP4506 45 mil mono-fiber 36 feet $ 8.27 is an -acronym for Microwave Amplification by the Stimulated
OP7076  .087 mil l_,ig’l(ng_;de 6 feet $ 275 Emission of Radiation, and is a method of utilizing the energy states
OP7193  .120 mil  light guide 3 feet $ 2.75 within atoms to produce electromagnetic radiation.
. 19 x.017 Similarly the word laser has the same meaning with respect to
OP7196  .120 mil ',‘g",: _9“,‘:‘-’,' 6 feet $ 4.67, radiation within the visible spectrum, tHat is, light.g ’
op7373  .1k2mil Ii;ht guide 3 feet $ 3.35 When first introduced the laser was more of a scientific curiosity
OP7376  .152mi  iight suide B0 $ 5.87 than a useful device, as no-one really knew how to put the thing to
3gx .017 work. Since that'time however, laser useage has increased at an
8::3%3 f:;?\v;n':ngtl:; 'l‘n'l'ihb‘ 3 watt 6.5 voit : 3:;; astounding rate and one is continually amazed 3t the places where
OP8030 Eyelet Assortment $ .95 lasers are finding application.
=l ‘F‘&'::‘g;tfé‘z‘;:;:'“"‘pw"" H H The laser has in fact created an enthusiasm amongst scientists,
OP8070 Fiber Optic starter kit $10.63 engineers and laymen which has rarely been equalled. One potential
Now available 20 mil fiber in any length. application however is a little disquieting — that of laser weaponry
MANY OTHER TYPES IN STOCK AND AD- This book will fill the need of those in electronics and other
DITIONAL LINES ARRIVING CONSTANTLY. technologies to know what lasers and*masers arg, how they work,
SOLE AUSTRALIAN AGENT what the applications are, and likely future developments. It is a

most readable and worthwhile book. — B.C.




7 HIRST IN AUSTRALIA -,

MUSIC COAST TO COAST *

o g
Join the 2N

SOUND HOUSE

TAPE EXCHANGE
CLUB cis:ere) canmmince)
and exchunge tapes

anywhere in Australia
for only $1 per tape.

Available from selected

Golden Fleece Service Stations
in every State. Choose from
1000’s of superb tapes.

FOR DETAILS OF CLUB MEMBERSHIP

SOUND HOUSE PTY LTD
14 Beatty Avenue, Toorak, Vic. Ph 20 5089, A.H. 878 1439

for your nearest Representative
or write to P.0. Box 89, Armadale, Victoria.

NEW KITS

Logic I.C. Power Supply as described in
November ‘72 E.T.I. Complete Kit:
$18.90 Post 75c¢.

Digital Frequency- Meter. See September
E.T.I. for all details. Kit Price: $74.50 plus
the readouts.

Fluorescent Light Inverter for 12V
operation. See November 1972 E.T.I. Kit
complete including diecast box and
connectors, not fluorescent tube. Kit
Price: $14.50.

THANK YOU... For another successful
trading year. This has been perhaps our most
satisfying trading year since our operation
commenced some 7 years ago. We have made
many new friends and extended our services
to many thousands of new clients throughout
Australia.

As the year closes, we trust that 1972 was a
successful year for you too...now the
management and staff of the Kit-Sets Aust.
group extends to all Readers our best wishes
for the coming Christmas and New Year.

C.D.l.

A proven Mullard circuit that
can give GUARANTEED
results. All NEW PARTS used

with  pre-wound  primary
transformer. Full instruction
booklets provided. Unit is
housed in a strong diecast box. Suits positive or
negative 12V vehicles.

SPECIAL PRICE UNTIL CHRISTMAS

$20.50 + $1.00 Post.

Single and Dual Qutputs

Output Voltages to 60 Volts
Output Current to 2 Amps
Excellent Line and Load Regulation
0° to 60°C Operating Temperature
Ten Turn Controls

Constant Voltage/Current Limit
Constant Voltage/Constant Current

SCIENTIFIC ELECTRONICS PTY. LIMITED
42 Barry Street, Bayswater,
Vic. 3153. Phone:

Melbourne 729-3170; Brisbane 474311;
Sydney 25-3955 ; Perth 21-6146
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AUDIO SIGNAL GENERATOR

As described in June E.T.
(1971) Ideal for
serviceman/hobbyist.
Complete kit including
case. $27.95 — Post 50c.

BC107-8-9 35¢ each

New and guaranteed Fairchild Transistors.
Packs of 10 of either BC107, BC108 or BC109.
$3.50 Post 20c.

KIT-SETS AUST

MAIL ORDER DEPT: P.O. Box 176 Dee Why. 2099.
SYDNEY SALES DEPT: 230 Sussex St. Phone
29-1005.

NORTHSIDE SALES DEPT: 2/21 QOaks Ave. Dee
Why. Phone 982-5571.

BRISBANE SALES DEPT: 293 St. Pauls Terrace
Fortitude Valley. Phone 52-8391.

Canberra Distributor: Electro Pak. 5 Garema Arcade.

Newcastle Distributor: Varcoe-Bennett, 2 Third
Avenue, Lambton North.
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BOOK REVIEWS

WORLDS — ANTIWORLDS - ANTIMATTER IN COSMOLOGY
by Hannes Alfven, (translated from Swedish by Rudy Feichtner),
103 pages - W.H. Freeman and Company, San Francisco &
London 1966.

Hannes Alfven (winner of the 1970 Nobel Prize in Physics) divides
his time between the Royal Institute of Technology, Stockholm and
the University of California, San Diego. He writes in Swedish. The
original Swedish title of this book is Varlden — spegelvarlden:
Kosmologi och antimateria. The English title means the same but its
Wagnerian splendour loses a little in translation. But this does not
apply to the book itself. 1t is readable, fascinating and thought
provoking,

It presents a theory of the development of the galaxies which is
not as well known as the most quoted theories but will no doubt
attract more interest as further discoveries are made about
anti-matter.

The theory originated with Doctor O. Klein, former Professor of
Theoretical Physics at the University of Stockholm. Klein’s model
of the development of the metagalaxy assumes that there is
symmetry between matter and antimatter and that the primordial
state was a thin ambiplasma (a mixture of plasma and antiplasma)
contracting under the influence of gravitation. Before this stage,
space consisted of radiant energy. This radiation generated the
proton-antiproton pairs, the primordial ambiplasma.

The present metagalaxy, says Klein, developed from a process of
contraction due to gravitational attraction, annihilation as proton
met antiproton, radiation of gamma rays and radio waves as a result
of annihilation, and expansion as the pressure of radiation stopped
contraction.

This expansion is occurring at the present time as manifested in
the red shift of galaxies. At the same time condensation occurring
within the metagalaxy (by virtue of gravitational irregularities)
forms the galaxies which, consisting of ambiplasma, produce intense

radiation as they contract and it is the intensity of this radiation
which brings about the separation of matter and antimatter
eventuating in galaxies in their present state.

Separation without complete annihilation would seem a flaw in
the theory but Alfven draws a parallel with the Leidenfrost
phenomenon in which a drop of water on a hot plate at a
sufficiently high temperature does not instantly evaporate because it
is insulated by a thin layer of water vapour. Lower the temperature
and the drop vanishes in a small explosion.

When matter and antimatter meet, some will be annihilated but
the intense radiation will keep the main masses separate.

Alfven’s book is a careful and imaginative description of Klein’s
theory showing why the theory is possible.

His purpose is “to see how far we might go in cosmological
speculation without having to introduce new natural laws”,

There are chapters on cosmology and natural science, present and
past theories of the creation of the metagalaxies, plasma physics and
a chapter on matter and antimatter.

This latter chapter describes the structure of matter and the
discovery of the positron and the antiproton. If matter and
antimatter exist in the separate amounts, how are they distributed?
As possible answers, the author says that every second star may be
antimatter, or every second galaxy, or even half of our own solar
system, With our present technology we cannot tell.

There is something very attractive about any discussion of this
subject. Perhaps the thought that within our own solar system there
may be planets which we can never land upon — we would be
instantly annihilated. Or it is perhaps the symmetry that appeals to
us?

Alfven writes very convincingly — he gives antimatter more status
in his book by always referring to matter as Koinomatter (from the
greek “Koinos” common or well known), therefore he implies
antimatter exists in the metagalaxy.

But whether it does is at present not known. Arguments for
the existence of antimatter (apart from laboratory experiments)
include radio stars, quasars and other celestial objects with
enormous energy outputs, Still he points out that it is beyond our
powers at present to demonstrate that antimatter does or does not
exist in the universe.

So what we are left with is our accumulation of observations,
natural laws and fascinating theories, - Jan Vernon

BALLASTS
TRANSFORMERS

TRANSFORMERS
PURPOSE

Step-down transformer

Ferguson products are available
from electrical and radio
wholesalers and

HEAD OFFICE — 331 High St.,
Chatswood. Phone: 40 0261

Phone: 2 1843 Phone: 9 0325 Phone 515461

FERGUSON Transformers Pty Ltd

MANUFACTURERS OF:—
VAPOUR CONTROL EQUIPMENT
*"MATCHING TRANSFORMERS

*MERCURY VAPOUR CONTROL EQUIPMENT *SODIUM
"NEON TRANSFORMERS *OUTPUT

*TRANSISTOR OUTPUT *TRANSISTOR DRIVER
"GENERAL PURPOSE *FILAMENT

*LOW VOLTAGE TRANSFORMERS *SPECIAL

*FILTER CHOKES

12V, 1% AMP battery charger

laboratories
AGENTS
TAS. A.C.T. QLD. W.A. S.A. VIC.
Associated Errol Nazer Keith Perty & Co H.J. McQuillan K. Farmer Sales Ferguson
Agencies Pty Ltd Pty Ltd Pty Ltd Pty Ltd Pty Ltd Transformers
25 Barrack St 84 Barrier St Waterloo St 107 Wellington St 493 Whitmore Sq Pty Ltd
Hobart, 7000. Fyshwick, 2600. Newstead, 4006 West Perth, 6005 Adelaide, 5000. 181-183 Hawke St.

Phone 214821

*"TRANSFORMERS *FLUORESCENT LIGHTING

*STEP-DOWN TRANSFORMERS

A.C./D.C. variable power supply used by
N.S.W. Dept of Education in school science

Phone 51 4488.9 West Melbourne
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Select

Sansui stereo
amplifiers for...

When you're considering the
purchase of a complete new
stereo system, the control
amplifier is the key to the
whole program. So it's worthy
of detailed analysis.

quality and the obvious
dynamic range. In every price
bracket your new Sansui
amplifier sounds like a much
more expensive unit. These
are not idle words. In the
review of the least expensive
Sansui amplifier, the AU-101,
a leading Australian journal
said ... " .. few amplifiers,
regardless of price, give an
overall test result as good as
this”. Another review said . . .
“ .. better than most other
amplifiers at twice the price”.

With those comments made

about the AU-101
(recommended price $149)
can you imagine how effective
the other models in the Sansui
range are? With more power
and, let's face it, higher

price tags?

Let's look at the complete
Sansui stereo amplifier range:

There are six audibly
superior control amplifiers in
the Sansui range . . . from
30 watts RMS to 100 watts
RMS. All feature all-silicon
transistor design — and
distortion is considerably
less with Sansui control
amplifiers, as output stages
are semi-complementary
Darlington designs without
input or output transformers.
Transformers have always
caused some distortion
problems in amplifier design
— but not with Sansui!

The startling difference you
will notice with any Sansui
stereo amplifier is the tonal

Superior design
Superbengineering
Sparking performance

POWER RATING FREQUENCY RESPONSE REC. PRICE

at 8 ohms.

MODEL

AU-101 30 watts RMS 20-60,000 Hz. == 2 dB. $149
AU-505 50 watts RMS 20-60,000 Hz. = 2 dB. $199
AU-555A 50 watts RMS 20-40,000 Hz. = 1 dB. $237
AU-666 70 watts RMS 10-40,000 Hz. = 1 dB. $325
AU-888 90 watts RMS 10-70,000 Hz. = 1 dB. $403
AU-999 100 watts RMS §-100,000 Hz. = 1 dB. $460

IMPORTANT: All prices are recommended prices only. The actual cost can
well be less — as trade-in valuations can make a world of difference. See
your Bleakley Gray franchised dealer!

1T c .- .11 11
Bleakley Gray Corporation Pty. Limited,

28 Elizabeth Street, Melbourne, 3000.
Please send me complete details about the Sansui amplifier Model I

and the name of my nearest Bleakley Gray dealer.
POSTCODE S

l NAME
I ADDRESS
ansuil
L------------
Sansui Distributors: Australia, excluding W.A.:

Bleakley Gray
Corporation Pty.Limited.

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101°,

Telex 31904; Sydney Office: 53 Victoria Ave., Chatswood, N.S.W

Tel. 40 4522°; Canberra Office: 25 Molonglo Mall, Fyshwick,

AC.T. Tel. 956526; Adelalde Office: 301 South Terrace, Ade-

'k lalde, S.A. 5000. Tel. 23 6219. INTERSTATE REPRESENTATIVES:

~ad L4 N.T.. Pfitzner’s Music House, Smith St., Darwin. Tel. 3801,

\ Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Bris-
bane. Tel. 58 1422; Tas.: K. W. McCulloch Pty. Ltd., 57 George
St., Launceston. Tel. 25322,

W.A. DISTRIBUTORS:

Atkins Carlyle Limited, 1-9 Milligan St., Perth, 6000. Tel. 220191

Sansul equipment Is manufactured by:— $ansul Electric Co. Ltd., 14-1, 2-chome,
1zumi, Suginami-Ku, Tokyo, Japan.
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NEW PLESSEY

featur in% new
controlled fibre length
cone technology

Plessey is proud to announce the first
release of a completely new 10” high
fidelity speaker serles—and at the same
time introduce a significant new techno-
logy for Improved speaker performance.
The new C100 woofer and C100X wide
range speakers are the ideal choice for
the hi-fi enthusiast who wants to move
up from the 8” speaker range without
incurring the extra cost and larger
enclosures of the 12” speakers.

With a cone area more than 1% times
that of an 8” speaker and the high
performance characteristics of the new
CFL technology, the new Plessey 10"
speakers provide rich bass response and
excellent overall performance.

The CFL technology

CFL—"Controlled Fibre Length" —is a
new advanced technique developed by
Plessey for manufacturing speaker cones.
The length of the fibre used in the cones is
a critical factor in the final performance
of the speaker. Both frequency response
and speaker efficiency can be changed
considerably by varying fibre lengths.
With CFL, Plessey can now assert rigid
control over the basic paper pulp used
to felt the cones. Fibre lengths and pulp
densities can be varled to meet specific
requirements, resulting in cones with
optimum resonance/ efficiency
combinations.
Plessey CFL cones provide better
transient response, minimum distortion,
smoother, richer bass, brighter top
frequency performance and improved
overall efficiency in the new Plessey
C100 and C100X speakers.
. Write to us for the technical résumé “CFL
— A New Loudspeaker Technology”

[ -
Plessey C100 woofer

This new 10” high fidelity bass speaker
provides significant performance benefits
in multi speaker applicatlons. The
curvilinear CFL cone with rigid apex
produces a most satisfying rich bass,
extended high frequency response and a
valuable increase in efficiency. Full
application details are avallable.

. T
Ple C100X wide

An excellent high efficiency 10" speaker
providing superb sound reproduction
over the full frequency range. The CFL
cone adds richness to the bass, improves
transient response
and provides a
brilliant top perform-
ance to satisty the
most discerning
enthusiast.

PLESSEY
Rola

Distributors: N.S.W.: General Accessories, Lawrence & Han
Radio Parts Pty. Ltd. Qld.: General Accessories, The Lawre
General Accessories, Atkins Carlyle Ltd. Tas.: W, & G. Gen
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Enclosures

Full construction detalls for one, two or
three way enclosures with suitable cross-
over networks are available from Plessey
Rola distributors, wholesalers or Plessey
Rola dlrect.

Specifications
C100X C100
Power handling 20 watts 20 watts
RMS* RMS*
Fundamental 45 Hz 45 Hz
resonance
Voice coll iz 17
diameter
Impedance 8or15 8or15
ohms ohms
Frequency 33 Hz— 33 Hz—
response 20 kHz 13 kHz
*in Recommended

enclosure

Look for the Plessey
CFL stickers. The
CFL mark is your
guarantee of a
speaker with
exceptional
performance
characteristics.

AR49

Plessey Rola Pty. Limited

The Boulevard Richmond Victoria 3121
Telephone 42 3921 Telex 30383
NSW: PO Box 2 Villawood 2163 Telephone 72 0133

son Pty. Ltd., Martin De Launay Pty. Lid. Vic.: General Accessorles, Lawrence & Hanson Pty. Ltd.,
nce & Hanson Electrical Co. (Qld.) Ltd. S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.:
ders Pty. Ltd., Homecrafts Tasmania. N.Z.: Plessey (N.Z.) Limited, Rata St., Henderson, Auckland.
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== C|ASSICAL

REVIEWER: John Araneta

TCHAIKOVSKY — Symphony No. 4 in F
minor — George Szell, London Symphony
DECCA SPA 206.

There are at least twenty-two recordings of
this symphony available. It may sound
perverse to say it, but I rather think it a
testimony of how difficult this symphony is
to bring across that most of these recordings
range from the mannered to the larger
majority favouring safe, straight and
generally indifferent readings. None of these
recordings can wholly efface my memory of
a live performance at the end of which the
audience got up spontaneously to cheer Seiji
Ozawa. One reads of such things after a
Tchaikovsky concert by Kussevitzky,
Furtwangler, Mengelberg, among others. 1
am hardly suggesting the revival of scoopy
playing, excessive rubato, or vibrato these
conductors were often capable of. Tastes
change after all. But how many conductors
today perform romantic works with true
accelerandi and how many such works fail
to make any effect because they must make
do with sudden interchanges of dynamics or
rhythm. I may not ordinarily take to the
Schumann Fourth but Furtwangler’s
recording does make me feel there are few
conductors around for this music. If
mannered readings of the Tchaikovsky
Fourth no longer present a solution for us,
neither are straight readings the complete
answer, Most straight readings of this work

seem to fall back with the realization that .

difficult enough as it is to present a
coherent idea of the structure behind say,
the first movement, it also seems safer not
to accept that heroic intensity called for by
content, thus not lapsing into vulgarity or
mannerism. But [ feel this separation
between ‘“‘playing’. and ‘‘feeling” accounts
for many dull or straight readings of
romantic literature. Feeling is in the proper
comprehension of how  certain
characteristics of romantic works should be
treated: like accellerandi, transition passages
(it seems easier to give attention to these in
earlier music), the intensifying of sound
gradually but surely — a demand in short
that a conductor be creative as well.

Until the present recording came along, |
was quite prepared never to hear on records
a performance of the Tchaikovsky Fourth
that would try to combine creativity with
our present desire for fidelity to the printed
score. Is this much heralded Szell release the
Fourth we have been waiting for. Yes,
almost. Almost, because there are times
when Szell shows a Toscanini-like
unwillingness to linger and intensify. (What
a baleful influence has Toscanini been to
modern conductors. Which does not mean
he was incapable of creative conducting.)
But there are far too many moments in this
performance which must put this version at
the very top of the list. Listening to the first
movement 1 was first of all glad the initial
statement of the motto theme was arresting
enough and (thankfully) unmannered, the
playing of clarinet and bassoon before the
exposition  beautifully  piano  then
pianissimo. The exposition moves forward

as it seldom does. No divorced sections,
transitions treated with value, so that I was
soon wondering what sort of performance
this might be. But at the entrance of the
timpani at 70, one knew this performance
would be different from any other. Perhaps
even after a fourth playing 1 feel Szell a bit
unbending but one cannot help but wonder
at the care and drive of this first movement.
This is certainly the best structured and
controlled first movement I have heard.

I think the second movement rather
reserved and while Szell’s fast treatment of
the principal theme is unusual it is also
effective and gives a strong feel of drive and
character. The playing from 170-80 is true
expressive playing, beautiful. The Scherzo is
light, built up steadily and never vuigar. The
virtuoso playing up to this point leads one
to wonder what the finale will be like. But
one hardly expects the unnerving series of
true accelerandi. The speed of the playing
must be heard to be believed, and more
important the panache and accuracy. Every
section follows into place unerringly and yet
there seems no rush. The return of the
subordinate theme is eloquently energetic
and at 220 the git. is unforgettable. As the
movement draws to a close 1 doubt if
anybody can suppress astonishment at the
steady but intense control as everyone gives
their all.

This record was mnade in the early sixties
but the sound is quite good if not as
startlingly clear as those of more recent
vintage. At $2.99 you cannot not have this

record. Even if you are tired of
Tchaikovsky. — J.A.A.
CHOPIN - 4 Ballades. Ivan Moravec

(piano). CONNOISSEUR CS-1266

Now and then one comes across a
performance which precludes any written
statement on it. The difficulty is two-fold.
How to convey the character of the
performance — in such a case it seems to
make no sense writing of how this or that
series of bars are played. Beautiful is a
useless word. And what has writing to do
with such playing? One is forced to say
simply, “Here it is. YOU have to hear it.”
At such times I feel the sole and only
possible use of such a report must be limited
to bringing such an event to notice. Here is
Chopin playing as one seldom hears in a
lifetime. What cliche! But so I feel here
indeed is such a performance. (A friend who
heard Hoffmann in his youth assures me the
playing here is very reminiscent of the great
pianist’s style. But op.47 was done better!)
How sure can | be that a recording can be
called a performance? No myriad splices can
bring together what we have here. After an
initial playing, my reaction was to wonder
at the audacity of the readings here. What
liberties! Yet 1 cannot remember ever once
thinking of the word “liberties” while
actually listening. Creativeness rather. But
this word has the sense of wilfulness
somewhat defeating the spontaneity and
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intuition here. Have no doubt, Moravec can
only have exerted the strongest will to
achieve what he does here. One hears of
player and instrument disappearing and of
hearing only the music. Shall I tell you of
every return of Tempo | on op.38? For once
here is refrain as only the most ideal singer
can give us, no longer mere refrain but a
device stimulating the memory, not just the
reminder of structure, but a recall. 1 have
said nothing at all. Chopin here sounds like
no salon composer one knows. Moravec
brings out all the voices and the very
complex structure of these pieces, and I am
convinced of their structure after this. At
times 1 just wonder, “‘How does he do it?
How decide which, what, how?" Follow the
score and you can decide for yourself how
Moravec effects that opening transition
from largo to moderato in the op.23. Just
seven bars. One can talk about the suberb
legato, pedalling. Pauses? One hears them.
One thinks of Huneker's ‘noiseless
suspensions™ and if you think that is out of
date reaction — here it is. You have to hear
it. Recording? If it were playable with a grit
surface | would have this disc. — J.A.A.

ELGAR - DREAM OF GERONTIUS -
Soloists, King's College Choir, London Sym.
Orch. & Chorus, Benjamin Britten (cond.)
DECCA SET 525-6.

I must confess 1 cannot stomach the
Roman Catholic sweetness of this work. “It
stinks of incense,” Stanford said and I often
feel 1 must agree. But it puzzles me that my
more reformation-minded friends are with
it. Having infuriated every Elgarian in
reading distance 1 must now say there are
times, and listening to these records after
not having heard the score for over ten
years, when | myself can be seduced. There
are undoubted beauties in Elgar’s score and
I can feel for those solos from the Angel.
One must also admit that-in a fine
performance, the intensity of “Take me
away” can strike a justifying chord in me. |
only wish that Elgar could not have spoiled
his finale with that rthythm, and harp, and
those ultimate chords. Feeling myself at last
in some way admitted to that closed
company of Elgarians, 1 find to my distress
they do not like this recording. “It’s not
intense enough. It does not give.” What shall
1 say? 1 do like Britten's detachment and his
non-saccharine treatment of this score. I will
say there are times when more intensity
would not have gone amiss. Minton's Angel
is ravishing, so that both available recordings
do have superb Angels. Shirley Quirk’s
Priest and Angel of Agony are as fine as any.
Much as 1 like this recording, 1 am afraid |
cannot wholly accept Pears’ Gerontius.
There is as always with Peter Pears a moving
projection of the text, but there is far too
much vibrato in the voice to be pleasing.
The choirs are almost always well controlled
and it goes without saying that the sound of
King's is just right for those choruses. Fine
sound but I do wish import Decca pressings
would not have those ever so occasional
ticks and shush. — J.A.A.
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AMPLIFICATION
COMMUNICATION
P COMMUNICATION

PHONE 51-3845
51-7008

136 VICTORIA ROAD, MARRICKVILLE, N.S.w, 2204

All silicone solid-state Hi-Fi

Stereo Model

NS-1600D

Amplifier

crystal mic., radio, tape — tapeout stereo
headphones. 8-16 ohms. Instruction
booklet, circuit supplied. Timber
cabinet. Dimensions: 14%' x 8" x 4",
Price: $67.50. Pack & Post $1.50.

The 1.6 cu.ft.

i/

Complete, ready foruse . ......... $58.00

NEW
MAGNAVOX
830
SPEAKER

SYSTEM

1.6 c.ft. 8 ohms and
15 ohms, Oiled Teak
Veneer.

8-30 Speaker ONIY .. ..vvuuunn $16.50 ea
10 watts R.M.S. per channel. Each 3TC Tweeter ONlY .o vvvunnnss. $3.40 ea
channel has separate  bass/Treble Philips 1'* Dome Tweeter
controls. £ D"ef DAl R e o e aam i RN a8 s s Y $20.00
Inputs for magnetic or ceramic cartridge, | Capher'ki SNt riirre e §33:00 4

Cabinet can be supplied
with a Baffie Board pre-cut to sult your
Speakers. Some of the other combinations
available are 12" +
Mid + Tweeter — 2 x 8’ Twester, etc.

6" + Tweeter — 10" +

Interstate $2.50.

ROTATING DISTRESS

MAGNAVOX
WIDE RANGE FREQUENCY
RESPONSE TWIN CONE
SPEAKERS, 8 or 16 ohms.

EMERGENCY BEAM
Fire Brigades and Rescue squads use them.
So do Car, Truck and Boat owners who
value their safety. At home on party
nights, have a light show. Red,

STEREO RECORD CHANGER
C141 — C142 — C142-A3

Current models, 4 speeds, automatic or
manual operation,

Deluxe model with 12in turntable.’
Cueing device, Ceramic cartridge,
Diamond Stylus . ............ $40.00

Deluxe model as above with — adjustable
counter balance, 2 spindles, calibrated
stylus pressure control added . . .$46.50
Deluxe model as above with 12in.
Diecast Heavyweight Turntable, 4-pole
Shielded motor. Suitable for maanetic
CANtTiAge 4 siviadiwiess oie o ainIaVa o e $56.50

Model C142 and C142-A3 can be
supplied with Magnetic Cartridge and
Diamond Stylus at $10.00 extra.

Sheet, o 35¢.

30 — 16000 Hz, Blue, Amber — visability %
6WR Mk. V 12 watts RMS  § 9.90 mile, 12v D.C. 1 amp
8WR Mk. V 16 watts RMS  $10.75 operation, waterproof,
10WR Mk, 1V 16 watts RMS  $11.50 Complete with heavy duty
12WR Mk. 1V 16 watts RMS  $12.50 suction cap. Size 3%’ dia. x
Pack & Post 65c. Send S.A.E. for Data 5%''. $5.75. Pack and post

STEREO HEADPHONES

Hi-Fi quality, Padded, 8ohms. $4.70.
With volume controls — $12,95

START THE NEW YEAR
BY SUBSCRIBNG TO

electronics

TODAY

INTERNATIONAL

For only $6 a year (12 issues at 50 cents each)
you ensure that every copy of ELECTRONICS
TODAY INTERNATIONAL will arrive on
your doorstep as soon as it is published — and
that you’ll never miss out on it if an issue
happens to sell out.

Please deliver ELECTRONICS TODAY INTER-
NATIONAL for the next 12 months, starting with
the

POST COUPONS TO ‘SUBSCRIPTION DEPT.
MODERN MAGAZINES, 21-23 BATHURST ST.,
SYDNEY, 2000.

DUE TO LACK OF SPACE THE
‘"MICRO-ADS"’ AND ““CAREER
OPPORTUNITIES” HAD TO BE OMITTED
FROM THIS ISSUE. BOTH WILL APPEAR
AGAIN NEXT MONTH AS USUAL.

LAFAYETTE cuaDIAN “6000"" 6-Band

AM — Marine — FM — Aircraft — YHF — Portable Radio

With Radie Direction Finder

Tunes
6 Bands

Rotatable Antenna
for LW, AM and
MB reception &
Direction Finding

$179-50

Including
Sales Tax

Signal Strength
Tuning/Battery
Meter

Squelch
Control

BATTERY OR 240V AC OPERATION
(1) 180-380 KHz (2) 540-1600 KHz Broadcast (3) 1.6-4.0 MHz
Marine (4) 88-108 MHz FM  (5) 108:136 MHz Aircraft (6) 147-
174 MH2z FM VHF.

The Guardian ‘6000 is Lafa{ette's most advanced deluxe
l;_or;gble Battery/Electric Radio for top reception plus Direction
inding.

LAFAYETTE ciecrmonics 34cH'stS757. Ko,




RECORDINGS..

REVIEWER:
Michael Delaney.

POP TRENDS

“The Slider” - T. Rex. EM.L
Stereo.BLN.5001. Telegram Sam — Rabbit
Fighter — Baby Strange — Balirooms Of
Mars — Chariot Choogle — Main Man —
Metal Guru — Mystic Lady — Rock On —
The Slider — Baby Boomerang — Spaceball
Ricochet — Buick Mackane.

Bolan is his own main man with the
universe supposedly reclining in his hair and
T. Rex is the silver-studded sabre-tooth
dream machine monopolizing top 40 charts
right the way across Eruope. Fine. This we
know.

There’s T. Rex, Slade and the Faces — all
three make the little girls scream with Bolan
being the only one who can turn it into full
scale hysteria. He’s the high camp demi-god
of British rock — the other two don’t appeal
much outside the working class: Slade is
huge in aggro-bovver land with the kiddies
too young to suss Steve Marriot and the
Faces hold down the industrial areas like
Birmingham and Manchester.

Both bands owe most of their flash to the
singers: Rod Stewart is the perennial
underdog — a born loser who wins; Noddy
Holder struts around like something out of
“A Clockwork Orange” complete with
cockney nadsat — *“Look Wot U Dun”.
They've got success with no magic: an
illusion without charisma excepting Stewart
who does have magic but not tantasy-type
magic. And that’s the reason he’s not as big
as Bolan. Rod can’t crap on and make the
children believe it — Bolan can and does.

Then you get the facts: “‘Electric Warrior”
stayed in the album lists for over 14
months; *“Bolan Boogie”” was gold three
weeks before it reached the stores; “Hot
Love”, ‘“‘Jeepster” and “Get It On™ made a
million each as did “Telegram Sam” and

“Metal Guru™; “My People Were Fair”’/*The
Angels Of The Ages” a double sct
comprising the first two Tyrannosaurus
albums — was reactivated and went straight
to numero uno along with the maxi revival
“Debora™. All told T. Rex has done
13,000,000 records in less than a year.
Which ever way you look at it — they've
cleaned up.

“The Slider” — the first new Rex album
released for just on 12 months — will
probably go down as Bolan’s definitive. 1t
comes closest to beinz the most integrated
disc he’s cut since “Unicorn” concentrating
on detail rather than energy output. It Jacks
the monotony of “Electric Warrior” in both
range and presentation and the major
influences seem to have moved slightly away
from the Berry/Nelscn riff while retaining
the same eclectic simplicity. Bolan’s genius
for persona is still there a little more
subdued this time around but still there and
going strong. He’s always had this
maddeningly idiosyncratic approach
swapping back and farth between prose and
poetry somehow squeezing in the music
where it was best suited — hoping to God
that it’d fit.

This was the way he used to write In
Tyrannosaurus Rex by exaggerating  the
possiblities of the lyr.c and melody taken as
two distinct forms. 1t was like an
experiment trying to find the balance
between Yin and Yang. Most of the time it
worked. There was “One Inch Rock™ where
he spun open verse, binding it together with
a chord backing. “Hiopy Gumbo™ and “The
Wizard” were much the same on a more
complicated level, incorporating his voice as
an instrument in its own right.

Now ~ however - instead of angling both
of them separately he’s extended his words
to fit the music. This is possibly the biggest
difference between “‘The Slider” and its
predecessors. Bolan has started to write
total songs “Warrior” had some good
ideas but it was largely either prose set to
music or music written around his poetry
And that does have 11s limitations

It’s an entirely new feeling for Bolan to
muck about with  one in which he has the
freedom to write rock ‘n’ roll in a more
advanced form thereby making the melodies
a little less rigid. And that’s the thing: up
until “The Slider”. his style wasn’t fully
equipped to handle much outside a basic
blues frame. He'd write nice rift-thythms
and then restrict their potential by sticking
fervently to the (2-bar no  surprises.
swarrior” was very much like that mainly
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because he was still getting used to the
electric medium - a process of playing what
he could with the means available. He had
the potency and imagination but aot the
knowledge.

“The Slider” isn’t so much a change in
priorities as it is un improvement on what
went down in his “Hot Love™/“Get 1t On”
stage  substituting his love for parody with
4 more home grown technique. Bolan has
always been a master at parodying old rock
‘n’ roll  something that few people seem to
realize. “Ride A White Swan” was a
revamped  Rick  Nelson  tune and
“Jeepster”/**Get It On” came straight out of
the Eddie Cochran archives. Then there was
“Woodland Rock™ a melody ripped off
from Chuck’s “Too Much Monkey
Business”. But the thing is that he doesn’t
need to do that anymore because his own
style has developed to the point where it's
strong enough to stand alone all
plagiarism aside.

“Metal Guru” is one of his best songs
simply because it tries to break new ground.
“Telegram Sam™ was the ultimate parody
and once that had been done he was forced
to look elsewhere. He'd been using every
trick in the book to keep on playing the
same chord sequence but it was starting to
Jose its noveity. And Bolan has always based
a whole lot of his impact on novelty  little
changes in time and emphasis instead of
rearranging direction.

One of the nicest bits about the new
album is its feel for movement. Bolan’s ideas
have become more cohesive and uniform in
delivery and as a result his entire
approach has diversified: the up-tempo cuts
are softer wielding extra muscle without
inceasing volume: the ballards seem to be
more relaxed and the overall performance is
much less sporadic.

Generally, the songs have gained an edge
missing from “Electric Warrior”. They're
more compact and incisive, centralizing the
action on riffs instead of diluting it out over
a rhythm. “Chariot Choogle™ is one of the
best tracks because it’s different softer
and harder. Things like “Planet Queen’ or
“Mambo Sun’ should have been treated the
same both demanded hard rocking but
only got it off peak and devious. And
sinister music isn’t really what T. Rex is
about now that they’ve decided to get dirty.

“The Slider” is Bolan’s first electric album
to fully exercise its grip. There seems to be
an added drive and clarity in what he's
doing which in turn has helped hun to
take further liberties with his style. Most of
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LLUMINATED
FIBRE PRODUCTS

The amazingly sensational FIBRE OPTICAL LIGHTS that are
sweeping the world with its beautiful soft lighting effects from

hundreds of

illuminated fibres,

is now manufactured by

ILLUMINATED FIBRE PRODUCTS a division of KIMBERLEY
PLASTICS PTY. LTD. MELBOURNE.

Used as a table centre or T.V. lamp,
you will be the envy of all your
friends, as they gaze in amazement
as you explain the Space Age
Discovery of transmitting light by
fibre optics.

The colour of illumination of your
OPTICAL FIBRE LAMP may be
changed in SECONDS to suit the
mood of your room decor, simply by

placing a small piece of coloured
transparent wrapping plastic film
over the fibre socket.

MODEL K. I. F. P. SERIES has
been approved by the Electrical
Approvals Board.

$27.95 Suggested Retail Price
includes Sales Tax and freight
within Australia.

Available at all major retail stores, Electrical and Gift Shops.

INTERSTATE AGENTS:

VIC: STA Electronics Pty. Ltd.,
392 Centre Road,

BENTLEIGH 3204,

Phone: 97 4832

NSW: W, C. Wedderspoon Pty Ltd.,
193 Clarence Street,

SYDNEY 2000.

Phone: 29 6681

KIMBERLEY SALES Pty.ltd

ACT: Superior Stationery Pty. Ltd.,
22 Pirie Street,
FYSHWICK 2609.

Phone: 95 0041

QLD: Ace Plastics (Aust.) Pty, Ltd.,
29 Haywood Street,
STAFFORD 4053.

Phone: 56 3041

$8 Alex Ave,,
Moorabbin. Vic. 3189
Ph. 95-6733.
Cables: Kimplas-Meib.

Trade enquiries invited

PAP TRENDS

his earlier works had trouble trying not to
sound repetitive: “Warrior” had little
definition between tempo and “T. Rex"’/"'A
Beard Of Stars” were both built essentially
on the same phrases. All three were good
but they could’ve been much better with a
bit more passion and a lot less plumage.
There’s been a couple of minor changes in
the imagery as well. When Bolan first started
to write his sex songs he'd drag the ladies up
with hub cap diamond star haloes and
luggage eyes and buckskin dresses made by
elves. Cute. But things must have got pretty
tiresome after a while as no doubt they did.
You can't be orgasmic and rude by
knocking off quotes from Tolkien a la “My
People Were Fair And Had Sky In Their
Hair™.

The changes are very subtle but
nevertheless thorough. Bolan has simplified
his form to relate specifically to lyrics. He
no longer writes open verse the way it used
to be circa “One Inch Rock™ preferring to
hit the kids with a series of one liners
classic pop garbage. As a result, the melodies
are free to develop unhindered by the
thought of conveying poetry. And that’s the
reason why “The Slider” is so much more
viable than “‘Electric Warrior”. Bolan’s aim
is to be a musician. He did the poet thing
with Tyrannosauris Rex - the “T. Rex"
album was the culmination of that period
bringing into effect the initial move to phase
out the complex material.

The new album is crammed with beauties
designed to boot you up the crotch. There's
“Rabbit Fighter”, “Telegram Sam" and
“Baby Strange™. And then there's the title
track possibly his most emotive song.
Bolan S-L-1-D-E-S:

‘Slim lined sheik faced

Angel of the night

Riding like a cowboy

in the graveyard of the night.
New York witch in the dungeon
of the day

I'm trying to write my novel
but all you do is play.’

His women aren't madonnas and he no
longer writes stuff like “‘She Was Born To
Be My Unicorn” simply because the kids
want something raw to scream about. He
uses innuendo just as skilfully as Jagger.

Bolan may not be *“Jumpin’ Jack Flash”
but then Mick’s not “King of the highway
and queen of the hop”. Cock-ock is here.
Buy some. M.D.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1972



W p————

MATCHING
- COMPATBLE STERE
HANKS TO WHARFEDALE

VV‘

WHARFEDALE

True. You can get
yourself into a lot of strif3 if you 4
buy stereo components ‘rom
seven different manufactarers
and an equal number of hi-fi dealers.” high fidelity equipment for
And matching stereo ecuipment is a a longer time ihan eny other §

DC9 CASSETTE

RECORDER ® MODEL

DD-1 STREO HEADPHONES
e YOUR CHOICE
OF NO LESS THAN EIGHT

N

job for an audio expert recognised mant facturer! - MIGH GUALITY SPEAKER SYSTEMS
To save you the trouble (and the For over forty years! RANGING FROM 20 TO 40 WATTS
unnecessary expense) Wharfedale's DIN RATING.

engineers have designed an In the new Wharfedale range you will

electronically balanced range of fully  f/ind:— See and hear the Wharfedale range

compatible stereo equipment. With

at your nearest Bleakley Gray
Wharfedale's experienca and ‘‘know- * THE LINTON STEREO AMPLIFIER j

e THE LINTON TURNTABLE ® THE franchised dealer. Listen carefully and

how” how can you go wrong? After critically. You can depend on
all, Wharfedale have been marketing Wharfedale quality absolutely.
Bl kl G co Head Office: 28 Elizabeth St, Melbourne, ¥ic. Tel. 63 8101 * Telex: 31904
ea ey ray I"pOI"atlon Sydney Office: 53 Victoria Ave., Chatswood, N.S.W Tel. 40 4522
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526
Australian National Distributers: Pty LI Ited Adelaide OFice: 301 South Terrace, Adelaide, S.A. Tel. 23 6219
INTERSTATE REPRESENTATIVES: N.T.: Pfitzner’'s Music House Smith Street, Darwin, Te 3801 Q'tand: Sydney G, Mughes, 154-15¢ Arthur Streel, New Farm, Brisbane. 58 1422
Tas.: X. W, McCullcch Pty. Ltd., S7 George Street, Launceston 25322 W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth 21 7861
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The Plessey X30
dome tweeter

This is not Just another high frequency
speaker. It is a true high fidelity
tweeter that can lift the performance
of your present speaker system to

a new high level. In fact, the Plessey
X30 dome tweeter can add new
brilliance to any speaker system-

old, new or yet-to-be-built.

Here's why:

Superb frequency response. The X30
tweeter has a smooth response to
beyond 30 kHz.

anew
in HiFi...

<

Ultra-wide dispersion. The X3¢ dome
configuration provides up to 180°
dispersion of the high trequencies.

Optimum clarity and extra brilllanc=.
The excellent transient response of
the X30 is due to the very low mass of
the moving system—an epoxy
impregnated voice-coil on a multiturn
polycarbonate former brings its total
weight down to the all-time-low of
only 0.3 grammes!

PLESSEY
Rola

High power handling. The X30 has
excellent performance in systems over
a wide variety of power handling
capacities.

Non-metallic loading plate —eliminates
flux leakage, improves efficiency.

Plessey X30 dome
tweeters are available
in pairs from all leading
Hi Fi stores and come
with full instructions,
including details of a .
self contained tweeter .
array which can be
used in conjunction with existing
enclosures.

Plessey Rola Pty. Limited The Boulevard, Richmond, Victorla. 3121, Telephone 423921. Telex 30383. N.S.W. P.O. Box 2, Villawood, 2163. Telephone: 720133

Distributors: N.S.W.: General Accessories. Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd.
Vic.: Lawrence & Manson Pty. Ltd., General Accessories. Radio Parts Ply. Ltd. Qld.: General Accessories. The Lawrence & Hanson Electrical Co. (Qld.) Ltd
S.A.: General Accessories. Gerard & Goodman Pty. Ltd. W.A.: Atkins Carlyle Ltd., General Accessories. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania
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IT'S TIME?

Along with the score or so of like
publications | read along the way
every trip, | have just been perusing
your number for July 1972. Generally,
| should say it is fairly acceptable, but
| take exception to a couple of items.

Before repeating the TDK panel on
p. 94, you might just look up the
dictionary meanings of ‘exclusive’,
‘unique’ and other extravagant claims,
and then examine what is inside a
BASF cassette and note its bevelled
rollers, steel pins and the keypiece that
holds the leader in a corresponding
slot in the bobbin. Whether other
makes feature these items as well, | do
not know, but even one other make is
sufficient to give the lie to their
present claim.

The other matter | regard far more
seriously. | could hardly believe my
eyes as | read ‘Large-scale Integration’
on p. 13, shoved in with items of
bona-fide interest and the tit-stuff
from which escape is as impossible as
from the subjects of your rather
sententious editorial on p. 5. | am not
a South African, although when
passing that way in the course of my
business trips | find those with whom |
deal courteous and frequently
hospitable.

While not giving myself over to
anger, | am filled with disgust by an
editor who would atlow this kind of
cheap, irresponsible lavatory-wall
twaddle to be printed in an electronics
magazine: can you imagine seeing it in

New Product

50 MHz Counter Kit

Decade Counting Module for Frequency
Counting, time measurement, event

counting etc.

1. 50MHz or 20MHz counting capability

. Module kit consists of 8290 or 7490,
7475, 7447 & Minitron 3015—F

. Single Plane 7seg. Readout

Lamp Test, Selectabie Ripple Blanking

. Decimal Point

. PC — Glass Epoxy Plug in Board

. Well documented application note with
step-by-step assembly and hook-up
instruction,

Gate Module F
Module consists of 7440, 7400, 7476 &
7450
. Adj. Reset Generator
. Reset & Strobe outputs
. Gate uses Schottky TTL
. PC — Glass Epoxy Board
. Application note & assembly instruction

nput Amplifier & Pulse Shaper Module

. 1 meg. ohm inp. impedance

. 20mV sensitivity at SOMHz

. Diode protected FET input

. Frequ. Response 10Hz to 70MHz * 2db
. Glass Epoxy PC — Board

Application note & assembly instruction
ALL Modules operate off +5 V. rail.

N
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‘Practical

World’,
Electronics’, or nearer home to you, in

‘Wireless

‘Electronics Australia’? Dr. Hastings
Banda has said that it does nobody in
Africa the slighest bit of good to
blackguard the South Africans in
England, picket sports fixtures and so
on, and | am sure this would have
included snide-pushing of the kind
referred to. | had been somewhat
dismayed to note that since | last saw
an issue you had adopted the tag
‘international’. The word has long
been a rather unattractively-pink
luggage-label  for  fellow-travellers,
another of whose characteristics is that
they can't give you the time of day
without dragging politics into it. | got
the right answer to your sum, but am
glad | had not sent it in, as a year's
subscription to a magazine like yours
would have been an embarrassment.

A.E.M.
Madras,
India.

* The TDK panel on page 94 of the
Australian edition of the July 1972
issue was a paid-for advertisement. |
am sure you are aware of the accepted
conventions, general practices and
regulations governing a publisher’s
responsibility for advertisements in his
publications. Claims for uniqueness or
exclusiveness in design or other
features, on the part of the advertiser,
are outside the realm of censorable
material; and an editor or publisher
has no right to reject or ask for

LETTERS
FROM

amendments to, such advertisements.
If the advertiser’s claims are suspect in
such matters, he alone should be
approached and is answerable.

The LS! item on page 13 of the same
issue, you ‘will notice, is separated
from the main text by two thick lines.
May we congratulate you on being the
first (and, so far, the only) reader to
have taken exception to this item?
Both in Australia and in the UK this
item has been received, noticed and
appreciated for what itis, viz., a bit of
humour with undertones of rejection
of bigotry.

We are not trying to compete with or
emulate the journals which, you say,
will not publish similar items. The
white-black issue is not a political but
a humanistic one, and it becomes
political only when the governing
body of a country makes it so. — Ed.

SOLID-STATE HIGH

The idea for this anecdote came
during a recent solid state physics
lecture in the form of a clue issuing
from the instructor’s peculiar choice
of words: —

QUESTION: ""Why is a drug addict
like a tunnel diode?”’

ANSWER: '‘Both are doped to
degeneracy.”’

Never let it be said that University
physics lectures are not the spawning
grounds of ideas!

K. J. M., Canley Heights, N.S.W.

50 MHz Counter Kit Price List

50MHz Decade Module .. ..... $22.50 ea.
20MHz Decade Module . ...... $19.50 ea.
Gate Module F oisissssvascansss $15.75 ea.

0.25
Frequency Standard & Clock Divider to be
announced

Inteyrated Circuits
SN 7490N . ...

SN
LM 709 OP-Amp
LM 305 Pos. Reg.

LM 304 Neg. Reg. ............ $4.90 ea
TIL 209 LED Zais stkivie s s $1.50 ea.
LM 380 2 watt Audio IC, 12218V rall,

50Kohm [nput imp, Voltage galn of 50,
short circuit & overload protection 32.85
ea.

Postage on IC 10c ea.

RF — Power Transistor BLY89, 25 Watts

SPECIALS

out at 175 MHz, Rail 13,6V, Balanced
Emitter. Only $9.00 ea. P/P 20c

Transistor Dec-DC convertor, Transformer
Ideal for CD lgnition, 12 Volts inp, 320
Volts at 150mA output. P/P 20c $3.00 ea.

Transnstors
D 140 5 eeaniveésiviaie s sioses e $1.00 ea,
a e e N e e a8 weee . $2.00 ea.

2N 706 ceeecoscsnsssccsarcnnnas 45c ea
2N 3866 .ceevosancnnssoncne $1.50 ea
2N 3819 ..cccscocsncsnans FET 85c ea
MPF 12] .ieoeossosossnsencas $1.50 ea
TIS B8 .ccveesscoosscosnanes $1.20 ea

P/P 10c ea,

Capacitors Electrotly tic
10004F — 100 Volts $1.50 ea. P/P 25c¢c
4000MF — 10 Volfs $2,00 ea, P/P 25¢

YUNKER ELECTRONICS PTY LTD

(formerly Wayne Communication Electronics),

757 Glenferrie Road, Hawthorn,
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VICTORIA 3122 -

Telephone: 81-2818
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The compact tape cassette has
always hadi s obvious
advantages

Unfortur acely. it's always had
one not-sc-wery-obvious
disadvantzge.

Jammin

After all, what good is a super
sensitive tap2, and super faithful
reproduction if it's going to get
stuck on yaeuwhen you need it
most!

We introdLce the BASF jam
proof cassette.
The first cessette actually

min ]

Chapman & Co. Pty

Belmont Ave., Beimont, W.A., 6104. Launceston: P
Music House, 2 Darwin Arcade, Smith St., N.T., 5790

we'll replace it at anv time. free of
charge

Every BASF Cassette is fitted
with a special kind 07 tape transport
system that quides t1e tape
through the cassette without it ever
snagging or sticking It's called
“Special Mechanics “and only
BASF Cassettes have it.

Variable tension is practically
non-existent—whick means you
can also forget abcut things like
wow and flutter.

Special Mechanics tape
s ti

reproduction ot our tapes all
worthwhile. Choose BASF LH
(Low Noise, High Output)—tre
finest Yerric oxide cassette tape on
the market. Or pay a little more for
the ulimate-——BASF Chromium
Dioxice—its extended dynamic
range. highest output arnd lowest
noise evel, plus the additional
reward of minimal headware are
the qualities you'll appreciate.

Hearing is believing!

Buy BASF jam proof casse-tes.
And record a jam session without
missing a single mind blowing

Distributors: Sydney (Head Office): Maurice Chapman & Co. Pty. Ltd., 276 Castlereagh St, 2000. Newcastie: W. L
Redman Agencies, 11 Hall St, N.S.W,, 2300. Canberra: Sonny Cohen & Sons, 20 Isa St, A.C.T, 2600. Melbourne: Maurice
146-150 Burwood Rd., Hawthorn, Vic.. 3122. Brisbane: Chandlers Pty. Ltd., 399 Montague
Rd., West End, Qld., 4101. Adelaide: Neil Muller Pty. Ltd. 8 Arthur St,, Uniey, S.A., 5061. Perth: Anderson-Tedco, 11-13B
& ™. Distributors, 87A Brisbane St. Tas.. 7250. Darwin: Pfitzners
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THe COMPANIES LISTéD OI\T THIS PAGE
STOCK KITS AND/OR PARTS FOR ETI
PROJECTS. THEY DO THEIR BEST TO HAVE

ALL PARTS AVAILABLE AS SOON AS

POSSIBLE AFTER PUBLICATION.

HOWEVER IT MUST BE APPRECIATED THAT

DUE TO THE VAGARIES IN SUPPLY AND
DEMAND THERE MAY BE OCCASIONS WHEN A
PARTICULAR PART OR KIT CANNOT BE
SUPPLIED DIRECTLY FROM STOCK.

WE WILL EXTEND THIS SERVICE TO COVER
ALL STATES AND NEW ZEALAND AS SOON AS

POSSIBLE.

NEW SOUTH WALES

A.C.E. RADIO: 136
Victoria R oad,
Marrickville, 2204,
Telephone 51-7008

EDGE ELECTRIX: 25a
Burwood Road,
Burwood, 2134,
Telephone 747-2931

DICK SMITH (WHOLE-

SALE) PTY. LTD.: 10
Atchison St. St
Leonards, 2065
Telephone 439-56344

KITSETS AUSTRALIA:
Suite 2, 21  Qakes
Avenue, Dee Why. 2099,

Telephone 982-5571
NATIONAL RADIO
SUPPLIES: 332

Parramatta Road,

Stanmore, 2048.

Telephone 56-7398
RADIO DESPATCH

SERVICE: 869 George
Street, Sydney, 2000.
Telephone 211-0191

PRINTED CIRCUIT BOARDS FOR ALL ETI PROJECTS
CAN BE OBTAINED FROM R.C.S. RADIO PTY. LTD.,

VICTORIA
E.D. & E: 232 Flinders
Lane, Melbourne, 3000.
Telephone 63-3596

JH. MAGRATH & CO:
208 Little Lonsdale
Street, Melbourne, 3000.
Telephone 663-3731

S.T.A. ELECTRONICS:
392 Centre R oad
Bentleigh, 3204.
Telephone 97-4832

QUEENSLAND

KITSETS AUSTRALIA:
2/673 Ann Street,
Fortitude Valley, 4006.
528391

SOUTH AUSTRALIA

GERARD & GOODMAN:
192-196 Rundle Street,
Adelaide, 5000.
Telephone 23-2222

TRUSCOTT ELECTRON
ICS: 62-64 Hindmarsh
square, Adelaide, 5000.
Telephone 23-3024

651 FOREST RD. BEXLEY, NSW. 2207. TELEPHONE:

587-3491.

MEUTRAL
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D1-D4 and SCR chasen tg suit load

SIMPLE ZERO CROSSING SWITCH

In many control applications power control by zero point
switching is preferable to phase control because minimum
RFI is generated this way.

A simple circuit is shown which provides a solid-state zero
point switch with a minimum of components. The values of
R1 and R2 are chosen to provide the correct width trigger
pulse for the SCR being used.

The unit will find many uses as a solid-state relay where
large powers are required to be switched by reed or
micro-switches.
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PHASE LOCK CONTROL CIRCUIT

The circuit shown was used to phase lock a UJT
oscillator at 10 times the frequency of a 16Hz oscillator
which was varying *25%.

The reference frequency is coupled in at B, and a trigger
from the phase locked frequency enters at A. The resultant
multivibrater pulse train at Q2 collector is filtered and then
dc shifted by Q3 and a Zener diode. The resultant dc error
signal may be used to correct the frequency of a voltage
tuned multivibrator or UJT oscillator. The sync signal may
be generated by counting down the B signal by the ratio of
the two signals.

TECH TIPPING
We are sure that many experimenters have original circuit
ideas which would be of interest to other readers.
Electronics Today International will pay $3 for each
original item selected for inclusion in Tech Tips.
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APOLLO 17°

Apollo 17 Launch Vehicle was trans-
ported from the Vehicle Assembly
Building Aug. 28, 1972, The final
mission in the Apollo Program will be
manned by Commander Gene Cernan;
Lunar Module Pilot Harrison Schmitt

and Command Module Pilot Ron Evans.

Lift-off is scheduled for Dec. 6, 1972,

PUSH BUTTON FACTS

BBC engineers have invented a new
system to give television viewers the
choice of extra push-button informa-
tion on their screens. The system,
patented under the name of Ceefax, is
expected to undergo its first trials next
summer. It could be in production two
or three years later.

A Ceefax unit, attached to a normal
television set, will probably take the
form of a small box with a number of
push-button keys. Viewers would be
able to choose from 30 ‘pages’ which
could be displayed on the screen at the
press of a button. Each page would
resemble a teleprinted message. It
could cover things like weather fore-
casts, news summaries, sports results
and stock market prices.

The Ceefax unit would store the
information and all 30 ‘pages’ could be
continuously up-dated every minute.
The invention stems from studies in
the BBC research departments on
improved ways of displaying informa-

148

tion on television screens, including
facilities for the deaf.

There are several ways in which the
Ceefax data which is transmitted could
be ‘tucked into’ the television signal.
For instance, in every second a viewer
is watching television, there are 50
‘gaps’ which occur so quickly that
they are never seen. In these fractions
of seconds the Ceefax data can be
transmitted, stored and up-dated. A
full page of news could be completely
up-dated in seconds.

Next year’s trials will probably use
equipment manufactured by the BBC
as prototypes. But industry would
have the opportunity of producing
Ceefax units — as an adaptor to tele-
vision receivers — for public service
operation.

NEW RADIO TELESCOPE

E o

The 5km radio telescope at Cambridge
was inaugurated by the President of
the Royal Society Professor Sir Alan
Hodgkin on Oct. 17th. The ceremony
marked the completion of the most
powerful instrument of its kind, built
for the Science Research Council at a
cost of £2 million. The telescope will
be operated under an agreement
between the Council and Cambridge
University, as part of the Mullard
Radio Astronomy Observatory under
the direction of the astronomer Royal,
Sir Martin Ryle, FRS, Professor of
Radio Astronomy in the Cavendish
Laboratory.

LONGER LIFE FOR SOLDERING
IRON TIPS

Research by the CSIRO Division of
Tribophysics has significantly improved
the quality of soldering iron tips.

The Division of Tribophysics was
asked to ascertain the normal cause of
failure of plated long-life tips and to
recommend methods of extending
their service life.

Major mode of failure was found to
be the formation of microcracks in the
iron layers. Liquid solder rapidly
penetrates into these cracks, alloys with
the copper core, and causes the coating
to lift and peel. The cracks in the iron
layer may be due either to embrittle-
ment during electro-deposition or to
fatigue cracking caused by continual
heating and cooling.

The Division studied the character-
istics of the plating baths used in the

The layer of metal on a failed tip (TOP) show,
at a magnification of 430, a number of small
cracks through which molten solder has
penetrated. A correctly plated section is shown
(BEL OW) at the same magnification.

manufacturing process. The control
limits necessary to produce a more
ductile deposit of iron and more
effective cohesion between the electro-
plated layers were established.
Following this research, Adcola
Products Pty. Ltd., has installed a new
specially designed plating line to
produce multi-layer plated tips which
are expected to last more than
50,000 operations each. Soldering
irons made by Adcola have electronic
feedback controls built into the
body of the tool and are available in
about 180 different tip sizes and shapes.
They are used extensively in the aero-
space industry and for the assembly of
mass-produced goods in several
countries.

Turn to page 15C
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_News
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DRAFT STANDARD FOR
TRANSOUCERS

The Standards Association is seeking
comment on a draft Australian stan-
dard for transducers for electrical
measurements, issued as DR 72166.
The draft applies to transducers which
convert an electrical quantity, such as
voltage, power, frequency, impedance
into a related electrical output. A main
feature of the draft standard is the
classification of transducers in terms
of their permissible error.

The draft covers reference standards
and definitions, classification, the
influence of factors which may affect
accuracy, mechanical and electrical
requirements, marking and tests.
Copies of DR 72166 may be obtained
without charge from the various
offices of the Standards Association in
all capital cities and Newcastle.
Comment on the provisions of the
draft is invited from interested persons
or organizations and should reach the
head office of the Association, 80
Arthur Street, North Sydney, N.S.W.
2060, or any branch office not later
than 31 December 1972.

KEYLESS LOCKS

lock allowing access to the secure area.

A new range of electronic combination If there is any error in touching the

locks that eliminate the use of keys or
plastic cards was put on display at a
British company’s stand at the recent
International Security Exhibition and
Conference held in London. The
Data-lock 2000 (seen here) is part of
this range which is ideally suited to
areas where access is restricted and
where keys may not be carried on the
person, such as banks, stores, code
rooms, operations and control rooms.
The Data-lock code box is in the
secure area, while outside there is just
a waterproof finger-plate with press
button figures. Operation of the
correct combination, which has been
pre-set inside, will activate an electric

figures an alarm sounds, and this alarm
can only be switched off internally or
by pressing the correct four-figure
combination. The code box has an
in-built battery that is constantly
float-charged from the mains so that
should the main supply at any time be
cut off the battery will take over the
operation of the whole system. Also,
as an additional security, if anybody
tampers with the finger-plate by trying
to cut the wire an alarm will sound. A
special high security electric lock
completes the system. Manufacturers
are J. Donne Holdings Ltd., Canberra
House, 312-319 Regent Street, Lon-
don W1R 57B.
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You may not realise it, but until now
even the best tape decks allowed

& deg-ee of noise during recording
and playback. This may have

been all right for conventional tapes,
since they were far from perfect.

But with the recent introduction of
the low noise/high output tapes,

it’s nc longer permissible.

Which brings us to a new generation
of decks by TEAC. And TEAC calls

them Superior Sound/Low Noise decks:

decks designed to get the most out of
the low noise tapes as well as the
conventional types.

Five cf these new generation decks
ére described here. If you'd like

to know more, write to us and we'll
send you further information
(catabogue, dealer list and price list)
on the unit(s) that interests you.

TEAC

A Sound Idea

Stereo Tape Deck

Model A-3300

® Reel size 7" @ Tape speed
3% ips and 7%2 ips @Triple
motor mechanism @ Wow and
flutter .06% at 7%2ips

®F/R 25 to 24,000 Hz

® S/N Ratio 55dB

Automatic Reverse Stereo
Tape Deck

Model A-1250

® 3 heads-4-h2ad function
®Reelsize 7 ®Tape
speed 3% ips and 72 ips
® Triple motor mechanism
® Wow and flLtter .08% at
7V2 ips @F/F 30 to 22.000
Hz at 7% ips ®S/N

Ratio 55dB

Bi-direct onal record

and playback tape deck
Model A-4070

® 4 Ferri-e heads (6 head
function) @ Reelsize 7

® Tape soeed 334 ips and
7%2 ips ®Triple motor
mechanism @ Wow and flutter
.06% at 7'z ips ®@F/R 25to
24,000 Hz at 772 ips

® S/N ratio 58dB

Stereo Tape Deck

Model A-1230

® 3 heads—4-head function

® Reelsize 7 @ Tape speed
334 ipsand 7'2 ips @Triple
motor mechanism @ Wow and
flutter .08% at 72 ips

®F/R 30t> 22.000 Hz at

7'2 ips ®S/N Ratio 55dB

Combination Head

Stereo Tase Deck

Model A-1030

®Reelsiz2 7" @ Tape speed
3% ipsand 7'z ips eQne
motor mec hanism @ Wow and
flutter .08"- at 7'2 ips

®F/R 30 10 22,000 Hz

at 7%z ips ®S/N Ratio 55dB
® Auto. Shut-off

£ustraNan Distributors:Australian Musical Industries Pty. Ltd.. 155 Gladstone St.. South Melbourne Vie., 3205. Ph 69 7281
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