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You wouldn’t buy

the wrong pair
of shoes
for your feet.

So why buy the wrong tape deck for
your home?

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

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

[t accepts the big 10% inch reels.

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

Your own recording technique will improve

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

TEAC.

The sound of perfection

Edi-Q, an electronic record pause control.

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

You’ll especially appreciate the front panel
bias switch for the proper selection of bias current
and recording equalization. It’s an important
feature; it gives you the most enjoyment from the
new low noise/high output tapes, as well as regular
tapes.

Attach TEAC’s A-180 to the deck.

[t’s our Dolby* Noise Reduction Unit. You’ll
enjoy sound perfection because the Dolby
eliminates unwanted tape hiss and
other noise. Music never sounded

so good. We invite you to take the step
and bring this TEAC package of

sound into your home.

Notice how well it fits. |

AN-180

AUSTRALIAN DISTRIBUTORS: Australian Musical
Industries P/L., 155 Gladstone St., South Melbourne. Vic.
3205 Phone: 69-5888 619 Pacific H’way., St. Leonards,
N.S.W. 2065. Phone: 439-6966 — Arena Distributors, 273 Hay
St., East Perth. hone: 259993 — Sth. Aust. Truscott
Electronics Pty. Ltd., Hindmarsh Square, Adelaide. Phone:
23-3024. Miltons Department Stores Ltd., P.O. Box 146,
Norfolk Island. OCEANIC DISTRIBUTORS: New Zealand:
Direct Imports (N.Z.) Ltd., 590W Southampton Street.
Hastings hone: 89-184 — Fiji: D. Jeevan & Sons, 87
Cumming Street..NfG.P.O. Box 148), Suva. Phone: 22710 —
New Guinea Paul Mow & Co. Box 449, Lae. Phone: 2953.
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MUSIC MAKER

fully automatic
stereo turntable
BFU-121

no gimmichy sales talk.
just the jacts.

» High-precision, polished uniform thickness cing weight and assures easy and stable accurate adjustment of the stylus pressure
POLYURETHANE BELT provides smooth operation. from 0 to 3 grams.
revolution with minimized wow-flutter {less  » New ANTI-SKATING DEVICE, with self »0IL DAMPED ARM LIFTER provides the
than 0.175) and high s/n ratio (better than compensating CANCEL FORCE according up and down arm movement by feather-
48dB). to stylus pressures, eliminates the distortion touch lever.

» DIE-CAST ALUMINIUM ALLOY DOUBLE caused by inside-force and protects stylus  *"“FEATHER-TOUCH"” SPEED SELECTOR
RIM PLATTER, driven by belt drive system and record. allows easy selection of 33.1/3 or 45
assures precise and constant speed through *REVOLVING type counter weight and r.p.m: speed with BELT PROTECTION
optimum fiywheel action. PLUG-IN TYPE. New SLIM LINE and non- MECHANISM.

*4 POLE SYNCHRONOUS MOTOR assures resonance HEAD SHELL made of special *CARTRIDGE, designed after severe hearing
smooth, and stable revolution, light aluminium alloy accepts cartridges of test, reproduces fresh dynamic sound realis-

«STATIC BALANCE TYPE S-SHAPED 4 to 9 grams. tically with fine tracing ability.

TONEARM with REVOLVING TYPE +DIRECT READING SCALE RING coupled  «SEMI-AUTO and MANUAL models also
COUNTERWEIGHT eliminates lateral balan- with counter weight permits easy and available.

AGENTS:

QLD: Tallerman & Co. Pty. Ltd., Robertson St., Valley, Brisbane
VIC: K.J4. Kaires & Co. Pty. Ltd.,, 4 Hill Court, Macleod
S.A.: K.D. Fisher & Co., 72-74 McLaren St., Adelaide
N.Z.: Avalon Radio Corp, Ltd., 131-139 Hobson St., Auckland
] STATE DISTRIBUTORS:
agenc.es pty Itd W.A.:  G.K. Cameron & Co. Pty. Ltd., 246 Churchlll Ave., Subiaco
L] Ll A.C.T.: Sonny Cohen & Son, 20 Isa St., Fyshwick
TAS: W. & G. Genders Pty. Ltd., Launceston, Burnie, Hobart
n Chandos St., St. Leonards 2065 Tel 439 4352 N.T. N.T. Musical & Elec‘;rical Wholesale Pty. Ltd., 54 Cavenagh St., Darwin
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Colour TV

Good TV colour reception requires adequate signal strength and
a ghost-free image. A poor picture that may be just-watchable in
black and white will be quite intolerable in colour.

But with C-day less than twelve months away, little thought
seems to have been given to ensuring good quality pictures in areas
where signals are known to be poor.

It is not a new problem, nor one peculiar to Australia.

In New York, for example, the proliferation of high-rise
buildings created enormous problems. But there, long before cable
TV was even thought of, communal antenna systems were
established. One central antenna fed a large number of households.
The cost, converted to present day monetary values, was less than
$50 per subscriber,

If manufacturers, retailers and broadcasters seek good market
penetration in colour’s early days then they must start thinking
very hard indeed about the vast number of potential viewers in
high density urban areas where TV reception is poor.

At $600 plus, colour TV is costly enough — having to spend
several hundred dollars more (repeatable every few years) for a
sophisticated antenna may be the last straw.

Communal TV antennae, as an interim alternative to cable TV
could provide an answer.

it may not be too far out to suggest that owners of newly
erected high-rise buildings be legally required to provide roof
access for placement of communal antennae.

After all it is their buildings that are, in part, the passive polluters
of local TV signals.

(ndrews 17
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Twin power!

ROTEL.
RA 1210 is here.

The integrated Stereo Amplifier which “A ‘quality’ feel that complements its

was reviewed by the authoritative excellent electrical characteristics.”
American magazine, ‘‘Stereo Review’’ as We'd just like to add that the RA 1210
follows: (below) has advanced direct coupled
““Each channel has its own individual circuitry, ensuring an exceilent frequency
power supply with separate power response (3-100,000 Hz + 0dB — 3dB)
transformer.” superb signal/noise ratio and extended
“With 4 ohm loads, maximum output was dynamic range.

84 watts per channel.”

1000 Hz harmonic distortion was
between 0.02% and 0.05% at power
outputs from 1.5 watts to slightly more
than 60 watts.”

“The RA 1210 has an unusually flexible ' = -
tape recording and monitoring system.” o || ll 6 UH:;C Pl
“Distortion was under 0.05% from 20 to B s Ll s ‘

8,000 Hz at full power.” i ‘_ ERES i‘ é.-‘ 2y

“The highest dynamic range we have yet
measured on an amplifier.” s iR

" Rotel RA 81

THE OTHER REMARKABLE ROTELS INCLUDE:
Stereo Amplifiers: RA 211, RA 311, RA 611, RA 810 (small illustration)

R Tuner Amplifiers: RX150A, RX152, RX202, RX402, RX602.
AM/FM Tuners: RT222, RT322, RT622. s
Available from N.S.W. M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221 TAS Audio Services, 44 Wilson St., Burnie 7320
oLp E?Iephosne: E:?6149654T i BLL e . Telephone: 312390
g ereo Supplies, urbot St., Brisbane IC Encel Electronics Pty. Ltd., 431 Bri i
Telephone: 213623 Telephone: 42:;762 Y SRR Rl e S|
S.A. Challenge Hi-Fi Stereo, 96 Pirie St., Adelaide 5000 W.A. Albert TV & Hi-Fi, 282 Hay St., Perth 6000
Telephone: 2233599 Telephone: 215004 '

KSv572
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fully automatic
stereo turr
BFU-121

MUSIC MAKER

R ——
N 4B R s e

no gimmichy sales talk.
just the facts.

= High-precision, polished uniform thickness
POLYURETHANE BELT provides smooth
revolution with minimized wow-flutter (less
than 0.175) and high s/n ratio (better than
48dB).

* DIE-CAST ALUMINIUM ALLDY DDUBLE
RIM PLATTER, driven by belt drive system
assures precise and constant speed through
optimum flywheel action.

*4 POLE SYNCHRDNOUS MOTODR assures
smooth, and stable revolution.

*STATIC BALANCE TYPE S-SHAPED
TONEARM with REVOLVING TYPE

COUNTERWEIGHT eliminates lateral balan-

cing weight and assures easy and stable
operation.

* New ANTI-SKATING DEVICE, with self
compensating CANCEL FDRCE according
to stylus pressures, eliminates the distortion
caused by inside-force and protects stylus
and record,

*REVDLVING type counter weight and
PLUG-IN TYPE. New SLIM LINE and non-
resonance HEAD SHELL made of special
light aluminium alloy accepts cartridges of
4 to 9 grams.

*DIRECT READING SCALE RING coupled
with counter weight permits easy and

accurate adjustment of the stylus pressure
from O to 3 grams.

*DIL DAMPED ARM LIFTER provides the
up and down arm movement by feather-
touch lever.

*"“FEATHER-TDUCH SPEED SELECTOR
allows easy selection of 33.1/3 or 45
rp.m: speed with BELT PRDTECTION
MECHANISM.

*CARTRIDGE, designed after severe hearing
test, reproduces fresh dynamic sound realis-
tically with fine tracing ability.

*SEMI-AUTO and MANUAL models also
available,

AGENTS:

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

RALMAR

agencies pty. itd.

71 Chandos St., St. Leonards 2065 Tel.: 4394352

S.A.: K.D. Fisher & Co., 72-74 MclLaren St., Adelaide

N.Z.: Avalon Radio Corp, Ltd,, 131-139 Hobson St., Auckland

STATE DISTRIBUTORS:

W.A.: G.K, Cameron & Co. Pty, Ltd., 246 Churchill Ave., Subiaco

A.C.T.: Sonny Cohen & Son, 20 Isa St., Fyshwick

TAS: W. & G, Genders Pty, Ltd., Launceston, Burnie, Hobart

N.T.: N.T. Musical & Electrical Wholesale Pty. Ltd., 54 Cavenagh St,, Darwin
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Colour TV

Good TV colour reception requires adequate signal strength and
a ghost-free image. A poor picture that may be just-watchable in
black and white will be quite intolerable in colour.

But with C-day less than twelve months away, little thought
seems to have been given to ensuring good quality pictures in areas
where signals are known to be poor.

It is not a new problem, nor one peculiar to Australia.

In New York, for example, the proliferation of high-rise
buildings created enormous problems. But there, long before cable
TV was even thought of, communal antenna systems were
established. One central antenna fed a large number of households.
The cost, converted to present day monetary values, was less than
$50 per subscriber.

if manufacturers, retailers and broadcasters seek good market
penetration in colour’s early days then they must start thinking
very hard indeed about the vast number of potential viewers in
high density urban areas where TV reception is poor.

At $600 plus, colour TV is costly enough — having to spend
several hundred dollars more (repeatable every few years) for a
sophisticated antenna may be the last straw.

Communal TV antennae, as an interim alternative to cable TV
could provide an answer.

it may not be too far out to suggest that owners of newly
erected high-rise buildings be legally required to provide roof
access for placement of communal antennae.

After all it is their buildings that are, in part, the passive polluters
of local TV signals.

(ndre 12
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Twin power!

ROTEL.
RA 1210 is here.

The integrated Stereo Amplifier which “A ‘quality’ feel that complements its

was reviewed by the authoritative excellent electrical characteristics.”
American magazine, ‘‘Stereo Review" as We'd just like to add that the RA 1210
follows: (below) has advanced direct coupled
‘“Each channel has its own individual circuitry, ensuring an excellent frequency
power supply with separate power response (3-100,000 Hz + 0dB — 3dB)
transformer.” superb signal/noise ratio and extended
“With 4 ohm loads, maximum output was dynamic range.

84 watts per channel.”

“1000 Hz harmonic distortion was
between 0.02% and 0.05% at power
outputs from 1.5 watts to slightly more

than 60 watts.” :

“The RA 1210 has an unusually flexible SR R O g2t
tape recording and monitoring system.” < |~| ll -6 “"" N
“Distortion was under 0.05% from 20 to T O SR ‘

8,000 Hz at full power.” | 6‘ T~:T TT ‘ ‘.-£ —;_

“The highest dynamic range we have yet
measured on an amplifier.” i o

”

Rotel RA1210 THE OTHER REMARKABLE ROTELS INCLUDE:
Stereo Amplifiers: RA 211, RA 311, RA 611, RA 810 (small illustration)
‘ Tuner Amplifiers: RX150A, RX152, RX202, RX402, RX602.

AM/FM Tuners: RT222, RT322, RT622. o
Available from N.S.W. M & G Hoskins Pty. Ltd., 37 Castle St,, Blakehurst 2221 TAS Audio Services, 44 Wilson St., Burnie 7320
Telephone: 546 1464 Telephone: 312390
Q'LD Stereo Supplies, 95 Turbot St., Brisbane 4000 VIC Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121
Telephone: 213623 Telephone: 423762
8.A. Challenge Hi-Fi Stereo, 96 Pirie St., Adelaide 5000 W.A. Albert TV & Hi-Fi, 282 Hay St., Perth 6000
Telephone: 223 3599 Telephone: 21 5004

KSVS72
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Have you had the

LUXexperience?

Ultimate fidelity.

The world’s longest-established manu- this is ultimate fidelity.

facturer of amplifiers (1921), Lux first The logical layout of the controls gives you
make the unit to their own standards of an immedate affinity with the unit, and
quality, then put the price on it. Lux there’s a Lux model with just the power
amplifiers make apparent the mystery and handling and performance to suit you.

softness of every instrument—

SQ 202
“Stereo Buyers Guide” said: “We
feel it's the best all round unit in
its power class, without taking
price into consideration. Power
output was 45% higher than
claimed, at a mighty 102 watts
RMS per channel. It would be
difficult to avoid talking in super-
latives so far as performance
figures go on the Lux SQ 202."
Frequency response:

10-60 000Hz-1dB. Harmonic
distortion .05%. S/n ratio 90dB.

“Hi Fi For Pleasure’ March '73 said:
“Unhesitatingly met and frequently ex-
ceeded its exhaustive specifications in all
parameters. Suitable for installations of
the highest quality, it can provide ample
power for all domestic applications, in-
cluding the larger, low efficiency trans-

M mission line speakers. At 8 ohms, both
channels, 61 + 61 watts are available.

Singly driven, power rose to 80 watts. At

rated output (50 + 50 watts) total har-

monic distortion was 0.02% at 1kHz

Power bandwidth is SHz to 50kHz.” Also
available: SQ 505X, 30 + 30 watts per

channel at 8 ohms. Frequency response

10-50 000Hz, distortion 0.04%

Available from N.S.W. M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221 TAS Audio Services, 44 Wilson St., Burnie 7320

<

Telephone: 546 1464 Telephone: 312390
Q'LD Stereo Supplies, 95 Turbot St., Brisbane 4000 VIC Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121
Telephone: 213623 Telephone: 423762
S.A. Challenge Hi-Fi Stereo, 96 Pirie St., Adelaide 5000 W.A. Albert TV & Hi-F1, 282 Hay St., Perth 6000
Telephone: 223 3599 Telephone: 215004 KSV 551
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AUTEL SYSTEMS PTY L

No where in Australia have you the choice to buy everything you want without being
forced to buy the particular brand the shop specializes in and at the best prices.

Come and Compare all the brands to chose what really is the best.

L e

™

REASONS FOR BUYING FROM AUTEL

e top quality equipment at competitive prices o free delivery and connections in Sydney
mwetropolitan area @ Full installation for complete systems — ask for our quotation e under
guarantee service and full workshop facilities @ credit sale and terms arranged e We are audio
experts; so trust us @ We have expanded to give better service, to give you a better purchase e

—PARKING IN SIDE STREET & REAR




TEL SYRTEMS PTY L

NORTH SHORE SUPER SOUND CENTRE

; -
s - thpun 0 EX
VT

{1

wEF
LEAX  mariss wwses
2 mrure Recrdoeor o R e

_1__‘?\‘

AUSTRALIA’S LARGEST MAIL ORDER SECTION

Ask for our quotation to send equipment anywnere in Australia at our competitive prices.
All new equipment with full manufacturers guarar tees that we can back up ourselves.

= |

2 V".‘.’;‘ e
A 1R >

Want a lead to suit your set to match that accessory? Want any type of plug? Also,
complete stocks of spare parts for National, Nivico, Teac, Jorgen, ESS, Marantz, and

many others. Largest range of equivalent parts to suit those hard-to-get spare parts for
rare models.

AUTEL SYSTEMS PTY LID

639 Pacific Highway, Chatswood Phone 412 4377 PACIFIC _ WiGHWAY

Mowbray Rd.




10

Two things
Albert Einstein
could have put

to good use.

=

DY

ALKALINE
ENERGIZER

EXTRA
HEAvY pUTY®

VEREA

TRADS MARK

unian
cangion

Albert Einstein had a hair problem. And a lot of
mathematical problems.

The hair he could have fixed with a good brush.
And with a lot of his other problems, ‘Eveready’ Gold
Alkaline batteries could have helped out.

Just think what a man like Einstein could have
done with a battery that out-performs all others in high
drain electronic equipment.

A battery that delivers full and consistent power,
even after being left idle for long periods.

A battery that isn't bothered by extreme changes
in temperature.

Albert, we only wish we'd been there to help.

m BATTERIES Products of

‘Eveready’ & ‘Union Carbide’ are registered Trade Marks.
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sounds exciting

AKAI GXC 46-D
HI-Fl cassette stereo tape deck

Styled right, performs superbly. With the inclusion of the famous GX Head New Tariff Reduction Brings
focused-field recording system and two other top systems, Dolby Noise New Lower Price
Reduction and Akai Automatic Distortion Reduction systems, the sound of NOW ONLY

$255

this brand new cassette machine belies the notion that natural clear sound
reproduction can only be achieved with an open rezl unit. Check the features
and then listen. Amazing Hi-Fi response: 30-18,000Hz at 58dB S/N (with
Dolby). You'll be glad you did.

*POST YOUR CHEQUE OR ORDER TODAY'!

Douglas-hift

185-191 BOURKE STREET, MELBOURNE — PHONE 63 9321

Complete range of fabulous Memorex tapes and Jensen Hi-Fi speakers

PC3
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connectors

Plessey knife and fork

economical...rugged...versatile

Knife and fork contact units
ACTUAL SIZE

12

These economical multi-circuit connectors
are reliability proven and of exceptionally
rugged construction . . . they are available
in standard 20, 40 and 80 way sizes.
Connector frames are of pressed steel
finished in passivated zinc and house
either 1, 2 or 4 sets of A.B.S. Green
moulded modules (illustrated) each of
which accommodates twenty knife or fork
terminal assemblies.

The modular construction of these
connectors makes them an extrems!,
versatile means of quickly effecting rauliti-
circuit linkage . . . Plessey offers these

Melb.: Zephyr Procucts

Pty. Ltd. 56 7231

Adel.: K. D. Fisher & Co. 223 62¢
Perth: H. J. McQuillan

My Ltd. 68 7111

W.2.: Henderson (N.Z.) 6 4189

ELECTRONICS

modular contact units as a separate item
and any number of such may be arranged
and housed to suit the customer's own
alternative housing design requirements.
Plessey knife and fork connectors were
originally designed for use in crossbar
telephone switching equipment and there-
fore meet the highest quality standards as
demanded by Post Office specifications.

Connectors and modular contact units are
available ex-stock. Comprehensive
literature is available on request to the
Professional Components Division.

PLESSEY

Plessey Australia Pty. Limited
Components Division

Box 2 PO Villawood NSW 2163
Telephone 72 0133 Telex 20384

AY INTERNATIONAL — JULY
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presents
some of the

STRAND
ELECTRONICS

NIVICO

discrete sound

pleasure-makers with (/-

at aprice to suit

4-channel tuner amplifier 64 watts of pure
power built in radio and 4-channel pin point balance will «
play matrix and S.Q. heads with provisions for CD-4. Tkis is
what you were looking for.

4MM-1000

$25 deposit-$7.20 weekly

the fastidious buyer

Rich, honest, discrete 4-channel sound from a record? That's
what CD-4 is all about. JVC developed it, perfected it, and now
the whole world is playing it. Only CD-4 can transport you to a
place where you have never been before and surround you with
vivid, vibrant sound waves which recreate the atmosphere of the
Concert Hall with all its subtleties. If you didn’t think that CD-4
has indisputable advantages over all other 4-channel systems,
how come some of the largest Recording Companies in the
industry such as RCA, WEA, United Artists are recording in
CD-4? JVC's CD-4 is the only system which keeps the four
channels separate all the way from recording studio to your
living room. How good is CD-4? Until you hear a CD-4 record
on JVC’'s new CD-4 channel equipment. you just might never
know. 4 channel system.

1669 — Stereo Cassette .-Tape deck with Exclusive Automatic
Noise reduction System. Frequency response 30 — 19,000 Hz.
Probably the finest cassette deck ever made, the 1669 offers
professional features for superb tonal quality that put it in a
class by itself. The unit has JVC's exclusive ANRS (Automatic
Noise Reduction System). For supreme versatility, the ANRS
can automatically activa}e both in recording and playback.

We are stockists of the World leading quality sound brands plus the largest range of portable radios, cassette recorders,
communication receivers, trans~eivers and accessories. Term or Lay By welcomed. Mail order accepted.

STRAND ELECTR’ /NICS

HI-Fl QUADRAS’ IND

The p= ple who know their business

318 Pi‘t Street, Sydney 26-5914 — 5°

ELE RONICS TODAY INTERNATIO -JULY 1974

...ter Street, Newcastle

OPEN THURSDAY TILL9 P.M.
— ALL DAY SATURDAY

CENTR

2-667°
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TEKTRONIX ANNOUNCES
ANEW, LOW PRICE ](JMHz osciLLosCoOPE

“...its sort of like Rolls Royce ,
coming outwith aneconomy model’’

intensily

focus

TELEQUIPNMENT

< @
Oscilioscope D61 p%“m

\S

T ————

P E——
'-

+
e wwe s FPwET
L +

Tektronix have released

this new D61 model in their
Telequipment range. It's been
specially designed for general
purpose laboratory, educational
4 3 and colour T.V. servicing

i ; g applications. And its only

O -0 | $2995%

e e N
bt
-

t+

-

position

{pull x 5)

PAID*

Charnet 1

Foaation
volts /division
-2

- -

time /division

1 500
2 200
& 100 *5

Charnnei 2

1

vokts / division ‘

*Delivered. Plus Sales Tax if applicable.
The D61 is a MHz dual trace

oscilloscope featuring rugged,
all solid state construction.

A minimum of controls

make it extremely simple to use.
Superb triggering qualities
make the D61 ideal for
discerning test engineers.

Its compact size makes it easy
to carry and it takes up little

<05

) )
.5 Ol .
TSN '
Y/
2 l.oz <Y
s ’.01 trig level
o ( pull = auto)
o~

channel

gnd ity

off
' space on the busiest work bench.
A lot of performance at a very

input input reasonable price.
| m ext_ch1 ch2 ; Compare and you'll find the
! Q ac - | ac O value of this unit is unequalled.
, - dc acE ujgf/ewn x L + dcg gad

-t O - | gnd

/3 # TEKTRONIX®

Tektronix Australia Pty. Limited
80 Waterloo Road, North Ryde,

o

N.S.W. 2113.

SYDNEY 888 7066

MELBOURNE 94 0229
=L 16 cms ADELAIDE 223 2811

TX/2
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a new standard of excellence in
a speaker of small size

The AR-7 is the smallest speaker
system Acoustic Research has
ever designed. It is purposely
small.

Recognizing the space demands
imposed by four channel stereo
music systems, AR decided to
develop a small speaker to permit
installation in areas where our
larger speakers are not approp-
riate. At the same time, this

speaker must ‘offer the extended
range usually associated with
speakers of much larger dimen-
sions.

That the AR-7 has achieved both
design objectives is clearly evi-
dent.

The size (94 x 154 x 6%) is such
that 4 AR-7's occupy less cubic
volume than a single AR-3a.

The accuracy of the sound is
such that we show these power
response cuives and guarantee
each AR-7 speaker to match the
curves within = 2dB. Such ac-
curate, full frequency range per-
formance from an enclosure of
this size did not come easily. It
required years of development
and state-of-the-art technology.

SRR VR RO S
AUSTRALIAN DISTRIBUTORS

W. C. WEDDERSPOON PTY LTD

3 Ford Street, Greenacre. 2190
Telephone: 642 3993 642 2595

Showroom demonstration by appointment

AR systems may be purchased from:

Melbourne B. J. D, Electronics
Perth____ Arena Distributors
Brisbane, Brisbane Agencies
Adelaide Sound Spectrum

Duratone Hi-Fi
Quantum Electronics

Canberra
Hobart __

ELECTRONICS TODAY INTERNATIONAL —JULY 1974

The woofer of the AR-7 uses
such advanced design and manu-
facturing techniques that its low
frequency response extends sub-
stantially below that of competit-
ive speakers of far greater size.
The tweeter of the AR-7 is similar
to the tweeter used in the highly
acclaimed AR-6. It produces.
smooth, wide dispersion sound.
Both the woofer and the tweeter
use high temperature voice coils,
permitting higher power handling
capability.

Though the AR-7 was designed
primarily with four channel stereo
installations in mind, its accurate
wide frequency response makes
it a wise choice for high quality
two channel stereo systems.
AR-7, priced at $199 a pair*.
Compare the superb sound of
the modestly priced AR-7, AR
4xa and the AR-6. Even to the
most critical ear, the difference
is subtle.

*Recommended retail price w1396
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TV ALARM UNIT

Numerous industrial processes need
to be permanently monitored, so that
undesirable harmful emissions, for
example smoke from chimneys or pol-
luted water from discharge pipes, etc.,

may be effectively limited or prevented.

A suitable device for this function has
been developed by Siemens. Known as
Telemet A, the device is an electronic
module which can be added to closed-
circuit television cameras. In this
module the image recorded by a com-
pact camera is digitally stored and
constantly compared with the image
which is transmitted live. If sudden
changes occur in a stationary tele-
vision image a visual or audible alarm
is given immediately.

The image being monitored is broken
down into 3200 dots and digitally
stored as 64 x 50 words each of 4 bits,
each in 16 shades of grey. If there is
any discrepancy between the stored
image and the live image, the
difference signal causes an alarm to be
given. In addition, the points in the
image which have changed are marked
by short bright dashes. Three adjust-
able parameters — operating sensitivity,
transient disturbance suppression and
sustained disturbance suppression —

16
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allow the unit to be set for the best
possible configuration for the parti-
cular function.

So that variations over a long period
of time, e.g. slow alterations in am-
bient light, do not cause false alarms,
the stored image can be refreshed in
a cycle which can be preselected be-
tween 2 and 20 seconds. The storage
process takes approximately one
second. If the image alters during
the storage process, a blurred image
structure is stored at the point con-
cerned, and this causes a continuous
alarm until the refreshed image is
stored. The monitoring function thus
continues without interruption. The
operating sensitivity is so high that a
leve! alteration of no more than 30%
on a coherent surface corresponding to
0.1% of the television image will cause
an alarm to be given.

If there are certain areas on the
picture which should not cause an
alarm signal, the relevant signal
evaluation can be suppressed. Using a-
cross-bar matrix the television image
can be divided into 256 {16 x 16) areas
which can be combined in any way
desired and excluded from the
evaluation. For checking purposes,

these sections appear darker on the
screen.

Telemat A can be universally used
for environmental protection pur-
poses. For example, an essential part
of the control of combustion processes
is the permanent observation of the
smoke issuing from chimneys, If
smoke should suddenly appear as a
result of irregular combustion, a
difference signal causes an alarm to
be given immediately. All drinking-
water treatment plants can be
monitored by means of the Telemat
A: fish are particularly sensitive to
the quality of the water, and react
immediately to the most minimal
changes. An alarm is given if the fish
swimming in the control tank rise
dying to the surface of the water. In a
similar manner, the degree of cleanliness
of treated effluent can be checked and
its entry into streams, rivers or the sea
can be monitored. As well as offering
general protection to objects from
-theft, destruction, etc the unit can be
used to prevent theft at exhibitions, in
art galleries and museums, in strong
rooms etc. In every case when an
alarm is given, the security staff can
observe the difference in the image on
the screen and take appropriate
counter measures.

WATTS RMS NOW OFFICIAL

The US Federal Trade Commission
has now set a date for enforcing its
new strict rules on audio power claims
for home hi-fi equipment.

Legislation, effective November 4,
1974, specifies that amplifier power
output must be quoted as continuous
power capability (watts rms).

Other specifications, such as peak
power or music power may still be used
but must be based on recognised in-
dustry standards and must be sub-
servient to the main rms disclosure.

UNAUTHORISED IMPORTS CAN
BE SEIZED

The members of the Electronics
Importers Association representing the
foliowing brands: Akai, National,
Sanyo, Sharp, Sony have taken steps
to lodge Bonds under Section 103 with
the Department of Customs and
Excise in order to protect their trade
mark in Australia.

This action has been taken in order
to deal with unauthorised imports of
goods under these brands or others
infringing the trade marks registered
and used by the companies concerned.
Under the arrangement with the
Department of Customs and Excise,
commercial imports by other than the
authorised distributors are subject to
being seized and forfeited to the
Commonwealth.

ELECTRONICS TODAY INTERNATIONAL — JULY 1974



‘Q’ LATEST

Columbia have just licensed Philips
to manufacture and market the SQ
quadriphonic system.

Prototype samples of Philips’ SQ
equipment were shown at the recent
Paris Festival du Son.

Meanwhile RCA have announced
thr release of fifty CD-4 LP’s "before
the end of 1974”. Unlike RCA’s
earlier CD-4 releases their new 4-
channel LP’s will be marketed
specifically as discrete four-channel.

Although RCA still insist that their
CD-4 products will not be harmed by
playing on cheap mono players,
dealers invariably placed their
‘compatible’ recordings in the ‘four-
channel’ sections of their displays.

Other four-channel developments
include news of a titanium Shibata
stylus from Panasonic. JVC are also
understood to be working on a
ceramic CD4 cartridge which should
he far cheaper than the present
magnetic devices.

WORLD’S LARGEST SOLAR
ARRAY

A photovoltaic solar cell demon-
stration system is being set up in
MclLean, Va., by the US Mitre Corp.
on the roof of its building.

The system, designed to convert
solar energy directly to electricity,
will be completed by late summer and
will generate 1500 kWh of electricity
annually. Although the output isn’t
iarge by normal electricity con-
sumption standards, the photovoitaic
cell system is the biggest earth-based
array of its type, Mitre says. The
system is the first step in a continuing
evaluation programme.

SO WHO NEEDS A
CALCULATOR?

Try adding up this column of
numbers. ‘Place a piece of paper
over all but the top number and
move it progressively down the
column, revealing and totalling
the numbers as you go.

1000
40
1000
30
1000
20
1000
10

Simple isn‘tit?
Now tum to top right
page 21.

LIFE OUT THERE

Another radio-astronomical search
for intelligent life within our Galaxy
began on May 8.

Astronomers P, Feldman and A.
Bridle (York University, Ontario, and
Queen’s University, Kingston, Ontario,
respectively) will spend up to two years
using the 30 metre Algonquin telescope
monitoring frequencies appropriate to
emission in water.

Previous efforts, such as Project Ozma
15 years ago, concentrated on
searching hydrogen frequencies. The
rationale was that as hydrogen was the
most abundant element in the Universe,
this would be the frequency chosen by
extraterrestrial intelligences for
communication.

However feeling is now growing that
any really intelligent lifeform would
leave the hydrogen frequency open

because of its importance to radio-
astronomers — hence the choice of
water-related frequencies.

‘LOW-TEMPERATURE’
LITHIUM CHLORINE BATTERY

A rechargeable lithium/chlorine
battery that operates at 425°C —
225°C lower than previous lithium/
chlorine batteries — has been de-
veloped by General Motors Research
Laboratory.

The improvement is dueto a
special eutectic LiF/LiCI/KCl mixture
that forms the electrolyte. Although
the power of the battery (624 watts
per kg) is satisfactory for vehicle prop-
pulsion, high-temperature corrosion
problems must be solved for the
battery to be commercially useful.

DESK TOP FACSIMILE

Plessey Communications Systems
Pty. Ltd., have released their
Remotecopier KD 111, a facsimile
system with advanced capabilities and
inherent flexibility which say Plessey
offers a practical, fast and efficient
extension to present communication
networks.

The Remotecopier will send any
single-sheet, printed or handwritten
matter over normal telephone or radio
channels to give the recipient error-free
hard copy.

The Remotecoprer is capable of both
sending and receiving information. If

ELECTRONICS TODAY INTERNATIONAL — JULY 1974
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required this can be a simuitaneous
function on private lines or on the
A.P.O. switched network.

Automatic unattended ‘‘receive’’
operation is available on private
telephone lines. This facility is also
available on the A.P.O. switched net-
work in conjunction with a Plessey
Ansafonette telephone answering
machine. No special cabling is required
in a Remotecopier installation.

Business enquiries should be addressed
to Plessey Communications Systems
Pty. Ltd., 87-195 Racecourse Road,
North Melbourne, 3051.
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Guarantee

BD 2000A

A manual player of simple trouble-
free design, featuring:

e 4 pole synchronous motor.

¢ 30 cm aluminium die cast platter
weighing 1.2 kg.

e 0.1% wow and flutter or less.

o Fitted with MC 10 magnetic
cartridge with 0.7 mil diamond
stylus.

e Overall dimensions:

460 mm (W) x 357 mm (D) x
185 mm (H).

Price $139

BD 6000

A manual player for the connoisseur
with advanced tone arm design and
extremely low rumble. Perfect for

4 channel.

e Completely isolated 4 pole
synchronous motor.
e Less than .07% wow and flutter.
e Full anti skating compensation.
e Fully sprung suspension.
o Fitted with MC 20 cartridge with
frequency range to 40 KHz.
e Stylus cleaner.
e Overall dimensions:
500 mm (W) x 405 mm (D) x
190 mm (H).

Price $199

BAOOO

A fully automatic design with a
simplified mechanism for maximum
reliability, featuring:

° Bgltkdriven 30 cm platter weighing
.2 kg.

s Four pole synchronous motor.

e Less than 0.1% wow and flutter.

¢ Static balance tone arm with anti
skating compensation.

e Fully automatic and manual
operation.

e Fitted with MC 8 magnetic
cartridge.

e Overall dimensions:
460 mm (W) x 357 mm (D) x
185 mm (H).

Price $169

\ Sole Australian Distributors & Importers JERVIS AUSTRALIA PTY. LTD. P.O. Box 6, Brookvale, N.S.W. 2100, Telephone 939 2922 J
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NOW THE VIOEO-CARD

A flat chromium oxide card no longer
than a page from an average book can
provide 10 minutes playback in colour
plus full stereo sound.

The new video-card, devised by the
Sony Corporation, was demonstrated
at a recent International Magnetic
Conference (May 16, 1974) in Toronto
and also a few days earlier in Tokyo.

The technique — to be known as
MAVICA — has substantial advantages
over more conventional video-tape
systems.

The Mavicard consists of two rect-
angular sheets, of videotape-like
material measuring about 16cm by
22cm. One sheet carries the audio
signal, and has a claimed 38 dB signal/
noise ratio. The second sheet provides
the video signal — resolution of this,
Sony claim, is almost as good as the
U-Matic VTR.-The sheets are auto-
matically separated as they are fed
into the player.

Recording costs should be a mere
fraction of the cost of normal video-
tape systems. The blank Mavicards cost
only a few cents each in volume and
recording is virtually a mass-duplicating
process similar to printing — except
that the programme material is trans-
ferred thermally.

—— - S

ELECTRONIC BLACKBOARD

This experimental electronic black-
board devised by Bell Laboratories
enables teachers to have their chalked
writing or drawings displayed ona TV
screen at any remote point,

The associated recorder/player is again |
quite a simple device. It is expected to
sell for about $US600.

Our Tokyo reporter tells us that a
number of CBS/Sony Records officials
were seen to be taking a great deal of
interest in the machine during the
Tokyo unveiling.

We understand that whilst the Mavica
system has been finalised engineering
wise, Sony will be conducting an ex-
tensive market feasibility study before
formulating any positive marketing
plans.

US SAYS NO TO METRIC

It now seems virtually certain that
the US will not go metric — at least
not within the foreseeable future.

Supporters of the proposed metric
conversion legisltazion were stunned
when the House last month
refused even to consider the Bill (HR
11035).

The proposed conversion was to have
been voluntary, but would certainly
have resulted in pressure being applied
to many organizations in techriology
and commerce.

Surprisingly, the Bill has been killed,
not because of any doubts about the
rationale of the metric system but
simply because agreement could not be
reached about who was to pay the cost!

Fortunately the inch has been defined
rather more accurately since its early
beginnings when it was ‘the length of
three barleycorns, round and dry,
laid together’.

The blackboard nas a pressure-
sensitive surface and the written
information is transmitted to the point
of display via ordinary telephone lines.

Bell's new system is currently under
evaluation at the University of IHinois.
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NEW SOUND ABSORBER

A new wall lining material, having
the appearance of sandstone, has
sound absorbing properties similar to
acoustic lines.

The material based on resin coated
foundry sand has been developed by
British Industrial Sand in association
with Sound Research Laboratories
(Holbrook Hali, Sudbury, Suffolk).

Prototype material tested at SRL's
laboratories show that the material
has mid-frequency absorption of 0.8.
This is similar to that obtained from a
luxury-grade deep pile carpet laid on
thick underfelt.

LOW COST SOLAR CELLS

A major advance toward producing
low-cost solar energy was reported last
month,

Researchers at USA's Tyco
Laboratories (Waltham, Mass) and at
Harvard University jointly reported
that they had developed silicon ribbons
up to two metres long — and of a
quality sufficient to produce solar
cells of some 10% efficiency.

The new technique may eliminate
the present costly process in which
thin wafers are cut from large single
crystals.

Currently the new process operates
by melting poly-crystalline silicon
in a crucible. The disc crucible is
equipped with a die into which the
molten silicon rises — by capillary
action. The silicon is then pulled through
the die in ribbons about 2% centimetres
wide and 0.2 mm thick.

Just as we close for press it has been
announced that Tyco Laboratories
have licensed RCA to use the new
manufacturing process.

CANDLELIGHT CAMERA

A miniature TV camera developed
by General Electric’s Research and
Development Centre generates clear
crisp images even when the available
lighting is very low. The scene shown
here for example had literally one
candlepower illumination.

The camera uses a charge-injection
solid-state imager.
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Now after seven years of extensive laboratory research and
development, the remarkable Shure V-15 Type t!I Phono Cartridge
is ready for the connoisseur's high fidelity system. It clearly defines
the outer limits of the state of the art of phono cartridge design. It is
indeed the worthy successor to the world-acclaimed V-15 Type 1
improved!

Among its brilliant innovations is an all-new laminated magnetic core
structure, and an exquisitely designed stylus assembly with 25%
reduction of effective stylus mass.

Result: (1) Higher-than-ever trackability at the ultra-light tracking
forces of the 1970°s; (2) an astonishingly flat frequency response
with no noticeable emphasis or de-emphasis at any frequency; (3) an
extended dynamic range even beyond that of our V-15 Type !l
Improved; and (4) all this without a reduction in output level.

We call. the Type Il the Synergistic Cartridge. It maintains all
performance factors in perfect equilibrium to produce a total audio
effect greater than the sum of its individual improvements.

All_in all, the V-15 Type |il offers an extraordinary listening

PRICES

CARTRIDGES WITH ELIPTICAL STYLII CARTRIDGES WITH SPHERICAL STYLI!
$87.00 V15 Type |11 % to 1% grams tracking. $80.00 V15 Type I11-G % to 1% tracking.
$38.00 MO1ED % to 1% grams tracking. $17.00 M75-6S-EP 1% to 3 grams tracking.
$26.00 MO3E-EP 1% to 3 grams tracking. $16.00 M75-CS-EP 3 to 5 grams tracking,
$19.00 M55E-EP % to 2 grams tracking. $16.00 M44-7-EP 1% to 3 grams tracking.

$16.00 M44-C-EP 3 to 5 grams tracking.
$16.00 M44-G-EP % to 1% grams tracking.

The above are current recommended resale prices

$17.00 M44E-EP 1% to 4 grams tracking.

Australian National Distributors

AUDIO ENGINEERS PTY LTD

342 KENT STREET, SYDNEY 2000 — TELEPHONE: 29-6731

ueensiand: Victoria: Waestern Austraiia:

Q
RON JONES PTY. LTD AUDIO ENGINEERS (VIC) ATHOL M. HILL P/L.,
57 Castiemaine St. 2A Hilt St., 1000 Hay St.,
Milton 4064. Thornbury 3071 Perth 6000
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ELECTRONIC NEWSPAPERS SOON
With newsprint becoming increasingly
scarce, research is proceeding on various
ways of using domestic TV receivers

to receive news data.

The aim is to code newspaper
transmissions onto normal TV broadcasts
in such a way that they do not use any
extra band-space. Two TV scan lines
are normally redundant. These are lines
17 and 18 which are out of sight at the
top of the picture. By encoding data onto
these two lines and storing in a simple
memory system within the TV set,

a complete set of 99 pages can be
built up within 30 seconds.

Prototype receivers incorporating
this facility are currently being produced
and it is expected that all existing sets
could be converted to receive such a
service for a cost of $75 to $150.

The home viewers will be able to
watch normal TV programmes until he
wishes to ‘read the paper’. A push-
button console will then enable him
to dial-up the page he wishes to read.
The ‘paper’ which will of course be
stored within the set, will then display
the required news, together with the
current time.

A tremendous advantage of the
proposed system is that news can be
updated virtually continuously — a
great advantage at election times, and
also for services such as stock market
reports, sports results, weather and
news bulletins,

Simple line drawing can be run, also
advertising.

The proposed system is by no means
just a pipe dream. Both the BBC and
the IBA (Independent Broadcasting
Authority) have fully developed
prototype systems which work well.
Test transmissions are to begin later
this year.

NEW STORAGE MEDIUM

A new information storage effect
has just been announced by 1BM. The
effect, can handle phase and amplitude
data over a bandwidth of 108 — 1010
Hz or higher.

The data is stored as a stable pattern
of electrons trapped in a photo-
sensitive piezo-electric crystal. The
storage pattern is produced by inter-
action between two input signals —
one electrical and one acoustical.

Read-out is obtained by applying a
signal of the same frequency as the
original input — this caused the stored
data to radiate an ‘echo’. Data is erased
by shining a light onto the material.

LASER DRY-CLEANERS NOW!

Many of Venice's medieval and
renaissance buildings have been
blackened and eroded by industrial
smog. Even Works of art housed within
the public buildings and palazzi are
under attack.

Conventional cleaning methods, such
as chemical solvents or sand-blasting
cause more damage than the disease
itself, '

|
1

Recent experiments show, however,
that a laser beam can be used to remove |
pollutants and reveal the original
natural beauty of the stone or wood
beneath.

The work has been researched
jointly by Dr. Ralph Wuerker of TRW l
(One Space Park Redondo Beach, [
California, USA) and Dr. John Asmus ‘

SO WHO NEEDS
A CALCULATOR?

The odds are at least five to one
that your answer was 5000.

If so it's wrong!
The correct answer is 4100,

Worrying isn't it?

of the University of California, San
Diego.

A further, vaguely allied, project of
the two research workers was to
create holographic images of Venetian
sculptures so that thee-dimensional
images of the works of art could be
re created anywhere in the world.

JAPANESE PRODUCTION DECLINES

Profits of Japanese electronics
companies may fall by at least 25 per
cent this year. Output of most
consumer-electronic products is
expected to remain static or perhaps
drop.

Production of colour TV sets are
expected to fall from last year’s 8.7
million units to about 7.8 million units. |

On the other hand, production of
hi-fi equipment, particularly of ampli- '
fiers, will continue to follow the
general world trends. The figure for
amplifier production is expected to [
be 3.5 million units {(compared with
2.8 million in 1973). }

[

There are signs that this decline may
not be just a short term phenomenon.

Whilst there are now no serious
material shortages, prices of ‘
petrochemica! products, especially
plastics, has risen by 40 per cent —and |
salaries have risen by 30 to 35 per
cent, in some areas as high as 40 per
cent.

This means that the ratio of 1abour [
costs to total sales will rise from its
current 15 per cent to 20 per cent or
more — in line with most other advanced
countries, ‘

Many manufacturers are cutting back
on production, but a few, particularly ‘
Matsushita, are switching their
production lines to produce audio [
equipment.

Other manufacturers are currently
building plants in America, Asia and
Europe.

As previously stated in ETI, Sony are
building colour TVs in the UK and San
Diego and will shortly build a similar
plant in France.

Hitachi are believed to be planning
to construct a semi-conductor plant
somewhere in Southeast Asia. Toko are
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actively planning to produce capacitors
in Malta whilst Matsushita are hoping
to take over America’ Motorola
Consumer Division, if they can obtain
US government approval.

TV RECORDING BREAKTHROUGH

Researchers at Batelle (Washington
USA) claim to have made a breakthrougt
in TV recording.

They have developed a method of using
lasers to scan TV pictures and storing
the resultant image on a photosensitive
plate.

The pictures are converted to digital
information which is then recorded as
a series of dots, each one micrometre
diametre. Data density is 200 million
bits/sq in.

Playback is achieved by an optical
scanner.

The technique’s main advantage is that
of cost. Whereas a 30 minute magnetic
tape recording normally costs about
$30. Batelle claim that their method
would enable the same material to be
recorded on a 120 by 170 mm record
for as little as 30 cents.

LOW PRICE VERSION OF
H-P 80.

Our US correspondent tells us that
Hewlett-Packard are planning to
introduce a low-price version of their
very successful H-P 80 financia!
calculator.

The unit is believed to have most of
the H-P 80's functions except for the
more specialised functions such as
trend-line analysis etc.

Look for a price around US$175
against the current US$395 — and an
official announcement round about
July/August.
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US CALCULATORSTO SELL IN
JAPAN

America’s National Semiconductor
company is actively marketing its
Novus range of calculators in Japan.

Despite Japan’s many calculator
manufacturers and most complex
distribution network, National Semi-
conductor hope to sell 100,000 to
200,000 calculators a year.

Prices set so far are US$24.64 for the
NS600, US$31.78 for the NS900 and
US$563.21 for the Novus 820.

Although National Semiconductor
are planning to assemble the calculators
in Southeast Asia, the company are
believed to have no plans for assembly
in Japan.

Rather surprisingly, the Japanese
appear to have lost their lead in
calculator production — according to
areport from OVUM in London (22,
Grays inn Rd, London WC1). The
£36 reports shows that the value of
Japanese calculator production has
actually declined, despite a huge
increase in the number of units
produced.

The reason appears to be that US
manufacturers, realizing that their
LSI (large scale integrated circuit)
technology was being exploited by
the Japanese decided to make 100%
of the machines rather than 75%!

PERSONAL PRIVACY BILL

The US Congress may soon pass
legislation preventing any business
firm allowing use or misuse of comput-

l
|
[

erized or other personal information
files in any way that may invade a
persons privacy.

If passed, the Bill (S 3418) will
enable the establishment of a Federal
Privacy Board with powers to police
both private and official use of
personal information files. Violations
of the law (which would be a federal
crime) would become punishable by a
US$10,000 fine and/or five years jail.

An interesting provision of the Bill
is a clause obliging all firms and
government departments to disclose
publicly the existence of the personal
file system and details of how any
citizen can determine if he is
included on the list,

A further, and most important clause
prohibits the divulgence of any personal
information to a third person without
the consent of the person concérned.

US POST OFFICE ORDERS
ELECTRIC VANS

The US Postal Service has placed an
order for 350 electric-powered light
delivery vans,

The order, the targest ever for
electric vehicles, was won by American
Motors (Wayne, Mich.).

Also competing for the order were,
Otis Elevator and Electromotion Corp.

ORGAN TONES FROMSINGLE IC

An IC that can generate all 13 tones
of the highest octave in an electronic
organ will shortly be released by
Intermetall GmbH (the German
member of ITT Semiconductors).

The chip will be known as the SAH
200. It is an MOS device needing just
one -22 volt supply. Stability is claimed
to be very good with the greatest
deviation from the tempered-tone scale
being a mere #0.011 per cent.

l
|
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CALCULATOR PRICE CUT

There are indications that scientific
calculators may soon by as cheap as
four-function units were a year or so
ago.

Texas Instruments are expected shortly
to drop the price of their SR-50 unit
from US$169.50 to $US149.50. The
company’s hexadecimal calculator (used
mainly by computer programmers) was
slashed last month from US$295 to
US$249.50.

LASER FUSION SUCCESS

A major advance toward controlled
nuclear fusion was made last month by
KMS Industries Inc. (Ann Arbor, Mich).

The company announced late last
month that they had (four times)
succeeded in obtaining high energy
neutrons from laser-driven compression
and heating of a deuterium pellet.

As far as we are aware, this is the
first time that thermonuclear neutrons
have been produced by laser fusion,

NEW 115MHZ — WIDE BAND
FOR COMN.UNICATIONS

The US Federat Communications
Commission have allocated a 115 MHz-
wide band between 806 MHz and 947
MHz for land mobile radio serwes,
(a 26 MHz-wide band between 902
MHz and 928 MHz is reserved still for
industrial-medical-scientific pur poses).

Usable as from now, the new
frequency allocation may be used by
anyone — or any organisation — eligible
to use any of the existing radio
services; non-profit shared-cost systems
such as those run by public safety
departments, doctors, or small fleet
owners; a third category opens the
band to communications companies
seeking to establish nation-wide

‘cellufar’ radio-telephone services. @

—FEALISTIC.

DX-160 5 BAND SOLID-STATE
COMMUNICATIONS RECEIVER
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tune in the world today!
20-182

MAIL ORDERS

TANDY

ELECTRONICS

ACCEPTED

® RECEIVES AM-CW-8SB-HAM & SWL

® FREQUENCY COVERAGE 150KHz TO 30MHz

¢ A COMMUNICATION RECEIVER WITH FIELD EFFECT
TRANSISTORS. FOR TRULY FINE RECEPTION

THE “EXTRA” BAND IS A MARINE NAVIGATION BAND,
IDEAL FOR SMALL BOAT OWNERS.

(DC 12 VOLTS NEGATIVE GROUND — AC 240 VOLTS)
COMES COMPLETE WITH “EXTERNAL SPEAKER"

WAS $199.95 Now S ]79 95

ll}. oxciting, professional . . . a real brute of a receiver. The Realistic
DX 180 is a five band, single conversion receiver. The appearance is
neat and sttractive with the main slide rule dial flanked by the band-
spread dial on one side and an accurate ‘‘tuning” (S) meter on the
other. The front Is a solid aluminium extrusion In silver and black
with controls placed, below the lighted dial. Comes complete with 19
page manual. Listen to London, New York, Brussell, anywhere —

280 Victoria Road,
Rydalmere, N.S.W., 2116
Phone: 638 6953

FREE DELIVERY
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Magniamplification...

SONAB offer the P4000 as a
masterpiece in amplification to
comply with your own choice of
components or to combine with
the SONAB range of quality
sound equipment that has made
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them world famous. Sweden is
proud of SONAB and SONAB
are proud of their product, so
proud in fact that they give you a
S-year guarantee.

Put your money where the sound
is — SONAB.

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

Sonab....c.... o

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

IN CRIME

In the battle against crime — both sides are using increasingly
sophisticated techniques. Electronics Today reports —

HOURS after a murderer has moved
his victim’s body a thermographic
(heat-sensing) scanner can clearly
delineate the exact manner in which
the victim first lay.

A person’s movements can be plotted
— hours after his presence — -using
holographic pictures to show up
microscopic (elastic) deformation of
the area where he has been.

It is electronics that has made this
possible — together with other equally
impressive instruments for a
multiplicity of purposes — from
infra-red image converters used for

24

night vision to laser eavesdropping
devices; from sophisticated devices for
hidden weapon detection to units for
finding long-since buried bodies.

IT'S A TWO-WAY
GAME
Needless to say, since the devices
used in surveillance and detection are
of a ‘passively aggressive’ nature there
have as a result evolved
complementary devices used to
neutralise or counteract the originals.
Many of the devices described in this
series operate in conditions that are, at

A

Hours after the murderer has moved
his victim's body, a heat-sensing
camera produces this thermogram
showing exactly how and where his
victim lay. The camera has
reconstructed a scene — that the
detective (left) can see only as a bare
ug.

best, on the ragged edge of legality or
sometimes in contradiction of it. One
can readily foresee that the future
battle against crime will be one in
which both sides use electronic devices
and counterdevices.

Already there are instances where
this has happened. A major betting
fraud was perpetrated in Queensland,
Australia quite recently, in which
quite sophisticated electronic
equipment was used to intercept and
delay telexed race results.

In another instance a UK-based radio
operator tuning across the 27 MHz
band overheard bank robbers using
walkie talkies during an actual felony.

The London police unsuccessfully
tried to locate the crime when
notified. Unfortunately, it being a
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Fig.1. This schematic drawing shows the working of an
image converter/intensifier.

A MODERN IMAGE CONVERTER-INTENSIFIER SYSTEM

Passive night viewing devices depend upon the light
amplification of the image intensifier.

The scene is very faintly iluminated from sources such as
starlight or proximity to man made lights.

Conversely in an active system a source of infra-red light, such
as a tungsten filament globe kept just below incandescence, is
directed onto the scene. By using an infra-red filter over the
searchlight”’, the subject is not aware that he is being illuminated
since infrared rays are invisible to the human eye. The image
converter tube is capable of “seeing’” both visible and infrared
radiation.

The optical system focuses the reflected light onto the face of
the input fibre optic plate on the image converter. The optical
image is then transferred by the fibres to the interior concave

weekend, all banks were locked

Later versions giving greater definition

)7/\

AN

e s
N/

IMAGE CONVERTER/INTENSIFIER TUBE

surface where a high sensitivity photocathode transforms the
photon image into an electron image. Photoelectrons are released
in direct proportion to the light intensity at each spatial point of
the image. These electrons are now accelerated and focussed
electrostatically onto the phosphor screen of the output fibres
optic plate by the potential applied between the anode cone and
the photocathode.

The electrons striking the phosphor produce an image similarly
to that on a cathode ray tube and so a radiant image is built up.
The intensification factor depends on the accelerating voltage of
the tube. For a voltage of 15 kV, the intensified image is typicaily
25 to 60 times brighter than the optical image formed at the
photocathode. Apart from the refinement of fibre optics and
higher bias voltage this unit is little different to the “Tabby"
system (described in the main text).

something to be desired but the unit

making a total search impossible.
Major payroll robberies have been
committed by ‘bent’ computer
operators who not only programmed
their machines to divert funds in their
direction, but wrote  deletion
instructions into the programme as
well — thus effectively covering up
their tracks.

SURVEILLANCE

During the second world war a device
was developed by the allies known as
“Tabby”, "'cats eye’ or "owl eye".

were used as snipers appendages for
night work.

"“Tabby’’ consisted of an orthodox
optical system which brought the
image to focus on the photocathode of
an image converter tube. By applying a
bias voltage an image was formed on a
fluorescent screen at the rear of the
converter. This image was intensified
by the tube giving an improved
brightness over the original picture.
The bias was obtained from a ‘then
special type of battery called a
“Zamboni pile.” The image appeared
on the fluorescent screen inside the

was adequate for the purpose of
assisting night drivers.

From these early instruments have
evolved both active and passive image
intensifiers and viewers as well as
thermal imagers.

Thermal Imaging is an additional
night vision technique which has
certain advantages over intensifiers for
the detection and observation of
people and vehicles.

A human body (live) emits about
100 watts of heat energy in the form
of long wave (far infra-red) light.

Supplied mainly for tanks it enabled

the tank-driver to ‘“‘see’’ in the dark. converter.

Image

The average temperature of a man’s

quality left head and his outer clothing is several

Fig.2 Thermal imaging (left) via image intensifier (right), both pictures are of a man walking along a path in open country on a dark night —
(10-4 ft. candles). Using thermal imaging, the man could be clearly seen 1000 metres away, compared to the 100 metre or so maximum
using the image intensifer.
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ELECTRONICS
IN CRIME

degrees above the background
temperature so although other objects
around him are also giving off infra-red
radiation the man stands out thermally
from his background.

Over the past few years a number of
thermal cameras have come intdo use.
However most of these are intended
for industrial rather than forensic use
and their need for liquid nitrogen
cooling of their indium-antimony IR
detectors has rendered them too
cumbersome for police use.

More recently details of a
de-classified unit developed for the US
army have become available. This unit
is hand-held, has a thermoelectrically
cooled detector and a 2.5 cm CRT
display viewed through an" eyepiece.
Developed by Hughes in the USA the
unit is energised by a 3 kg power pack

~

and takes approximately 15 seconds to
reach operational temperature.

Hughes have = more  recently
announced a new portable unit called
*Probeye’’. The unit weighs 3.1 kg and
contains six InSb detectors cooled to
870K by an argon gas cooler,
Sensistivity is high and a small battery
supplies the 1.5 watts required to
operate the unit. Both battery and
argon bottle have a life of four hours.

Latest work in the field comes from
the English Electric Valve Co. where
thermally sensitive TV  tubes
(pyroelectric  vidicons) are being
developed. Their main advantage is
that they do not require cooling.

The two photographs on page 27
illustrate  the  different) images
obtainable by a light intensifying
system via IR image converter as
compared to a thermal image system.

The image intensifier system relies on
the subject being illuminated by the
surrounding faint light ‘or by an
infrared source, whilst the thermal

alse colour pictures are u

image is a heat picture which builds up
an image from radiation emanating
from the subject itself. :

Thermal viewers form a valuable
addition to night viewing equipment.
Men and vehicles in most situations
can be detected at twice the range
obtainable using intensifiers and active
IR systems.

Under certain conditions where the
scene illumination makes observation
with an intensifier difficult, {as in
woods where little light enters from
outside to illuminate the subject, or
where there is a presence of strong
lights “in the field of view) then
thermal viewers make detection and
observation simple.

Cadaver Sniffing — A
"Grave Operation”

A more macabre aspect of personnel
detection is the detection of cadavers
(dead bodies).

Searching for cadavers concealed in
vegetation, buried or underwater often

“FALSE COLOUR” INFRA-RED
COLOUR PHOTOGRAPHY

Infrared can be used to take pictures in colour but
the colour is what is known as false colour. Colours
are sensations produced in the brain by certain
wavelengths of visible light, that have entered the eye.
Infra-red radiation produces no sensation because the
human retina is not sensitive to it. But since certain
photographic emulsions are sensitive to infra-red, it
can be considered a colour and used to take pictures
that show it as a colour when they are developed.

This is generally done by making invisible infra-red
reveal itself as a red in the final photograph.

Like standard film that can take pictures in true
colours, infrared film has three superimposed
emulsions, each sensitive to a different set of

wavelengths — in this case infra-red, green and red.

These wavelengths form images on their respective
layers, but when the film is developed, positive
images in other colours appear.

Four graves, seven weeks old, normal colour.
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ul militarily because
they make it even more difficult for an enemy to hide
behind camouflage.

False colour has its civilian uses too. When an
orange grove is photographed in false colour the
healthy plants appear as a uniform reddish brown
whilst trees attacked by fungi or pests are purplish or
blue. Similarly landscape has its individual
components brought out in full gamut of false but
meaningful colours.

Amateurs have no great difficulty with false colour
film and sometimes get surprising results that even
experts cannot explain.

False colour film is available from the better known
film manufacturers in standard 35 mm rolls for the
would-be experimenter, as is manufacturers literature
containing tips on how to use the- film. (Kodak
Ektachrome infra-red film to be used with orange
filter). .

Four graves, seven weeks ok, false infra-red colour.

*J¢ shoukd be noted here that the monochrome print does not show es marked contrast as the original colour print,
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occupies large numbers of people for
long periods. Nevertheless cadavér
location, even if foul play is not
suspected, is treated by the police with
a high order of priority.

But it is often a long and difficult
task, for the places of concealment
and other circumstances, which
determine the most effective search
technique, are as wide as the
environment in which man lives.

The Plessey Radar Research Center
(in the UK) have recently studied
various aspects of cadaver detection on
behalf of the Home Office Police
Scientific  Research  Development
Branch. Plessey studied various search
methods suitable for three well
defined types of area. Large areas in
open country, small areas in well
defined boundaries such as back
gardens; and areas of water such as
canals, gravel pits, quarries, ponds,
rivers or docks.

The study of the effluents of a living
human body, including breath and
vaporisation of odours from the body
surface, have revealed that a broad
number of chemicals are given off. The
total organic emission is as high as 0.5
gms/hour.

Similarly a cadaver whether on or

beneath the surface not only
undergoes chemical changes and
emmits organic matter into the

atmosphere but also affects the
surrounding soil and vegetation.

With these factors in mind electronic
detectors of organic matter have been
developed.

Most successful among these has
been the body ammonia detector first
used by the US army in Vietnam;
continuous sampling monitored the air
for ammonia together with carbon
dioxide produced when the urea of
sweat is broken down by bacterial
action. This "sniffer’’ could detect the
presence of humans, under jungle
conditions and in the dark, even when
concealed.

However, when searching for a
cadaver over a large area it is more
difficult and a combination of
techniques has to be applied.

Photographic methods, using special
film sensitive in the infrared region,
will pick up spectral anomalies of a
grave where a body has been buried. In
brief it constitutes a sensitive detector
of recently disturbed vegetation and
soil.

This technique has been used for
detecting camouflage by the military
with great success.

Evidence will be visually apparent
with a fresh grave, but as the grave
becomes overgrown other methods of
detection must be used. For the first
six months or so, the drop in soil
moisture content above the cadaver
will restrict vegetation growth. As

decomposition products due to the
cadaver’'s putrefaction seep up, thus
enriching the soil, a lusher vegetation
will appear (Ugh! — Ed). Some
changes in the type and nature of the
vegetation are also evident. Both these
effects produce changes in the visible
and near ‘infra-red reflection spectra
which are detectable on infra-red film.

Thermal imaging methods can also be.

used to detect thermal anomalies over
a grave site. These occur for similar
reasons as those causing spectral
anomalies. It is to be noted that
whereas the previous method measures
the reflectivity of the soit and
vegetation, thermal imaging measures
the emissivity of the area.

Live humans have been observed
from aircraft fitted with thermal
imaging equipment even when
concealed in trees.

During the rapid decomposition of
the cadaver either on the surface or
lightly buried, the surface temperature
of the skin, clothing or even the soil,
may be raised by the exothermic
reactions set up inside the putrefying
body. This effect could lead to a
marked temperature anomaly which
could make this type of system
attractive.

Mu ltispectral sensing is an
experimental technique developed to
improve on ‘false colour” infra-red
photography. By this method a target
is viewed using spectral bands by
which it appears with maximum
contrast against its background.

A special instrument called a

Fig.3. Telespectro-
reflectometer.
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Telespectro-reflectometer’” has been
constructed. This is designed to scan a
selected area of ground from an
evaluation platform. It provides a very
narrow spectral resolution of 0.005
am over a broad wavelength range.
The data are extracted on punched
tape for computer analysis. Vegetation
reflection spectra over graves are being
investigated to see if a characteristic
"fingerprint” of a grave for all
conditions of weather, solar angle, age
of burial and soil type, can be
established. (Fig. 3).

Acoustiécs may also be -used for
cadaver location — and a single
operator instrument is already in use.

Sound travels at different velocities
through compacted soil as compared
with less compacted fill. The more
compacted the soil the higher the
velocity and vice versa. Thus if the
instrument is located over a grave the
slower time of arrival of the shock
wave at the sensor will be indicated by
a time anomaly as compared with the
surrounding more  homogeneous
terrain.

In the instrument shown (Fig 4) a
hand-held  striker  generates a
mechanical impulse which is
transmitted into the ground and about
five to 20 cm away a sensor picks up
the vibrations transmitted by the soil
and feeds it to the measuring unit.
Tests have shown anomalies to be
evident when over shallow test graves
with pig carcasses in.them,

VHF techniques have also been
applied as a search medium. A




ELECTRONICS
IN CRIME

&3
i

’g »

e
~

Fig.4. Experimental acoustic cadaver
detector.

differential VHF cadaver detector has
been developed. The search head for
this unit consists of three equally
spaced co-planar dipoles. The outer
pair are used for transmission and the
inner one for reception. The two
transmitted signals are of equal
amplitude and opposite phase so the
received signal is zero when the search
head is placed over a homogeneous
medium such as undisturbed soil. If
the head is swept towards an anomaly,
the disturbance to the field of the
nearer transmitting dipole will be
greater than that to the field of the
further dipole. The system thus
becomes unbalanced and a signal
appears at the receiving dipole.

The results obtained with this rig
have been most encouraging. The
detection of cadavers buried in soil to
a depth of 15 cms has been achieved
with soil moisture content of about
15% by weight.

Radar A more recent experimental
method uses a short-pulse high
resolution radar developed by Calspan
Corp of Buffalo NY. Subsurface
cadaver detection s accomplished by
transmitting a very short pulse,
receiving Its (much weaker) reflection
from the target and presenting the
time delayed, changed pulse shape
either for visual inspection by a human
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Fig.5. Soil surface radsr return signal before
burying dog.

observer, or to suitable automatic
recognition circuitry.

The transmitted signal must have a
sufficiently large bandwidth to permit
separation in time of the very strong
soil surface return from the much
weaker subsurface object return.

This experiment has demonstrated
that a one-man-portable radar may be
employed as a means of detecting
buried objects. The holes made by
disturbing the natural soil can also be
detected, even though they have been
filled and covered with an appreciable
amount of soil fill. Animal bodies or
cadavers may be easily detected.

By scanning the radar antenna
laterally and longitudinally and
noting corresponding signal response a
fair estimate of the cavity size may be
obtained.

Display of the signals obtained when
a recently-dead dog was buried in a
shallow grave are shown in Figs. 5 & 6.

Finally, the detection of bodies
underwater. Turbid water can provide
good transmission of ultrasonic energy
up to 3 MHz. This is adequate for
imaging objects of the size of cadavers,
or even as small as hand weapons.
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Fig.6. Signal obtained.

There are nevertheless  many
engineering problems associated with
generating a display which provides
the operator with readily recognisable

signals.
There are three main imaging
systems.
1. Focused sonic image using

refraction or reflection optics and an
image converter.
2. Phased linear arrays of discrete

pulse generating and receiving
elements, which  with  suitable
electronic processing can provide
image displays.

3. Holographic techniques.

These are then a number of

techniques which are available on an
experimental basis. Further research
and development is required before
they can be put into general use.

Much research has been applied to
techniques for detecting evidence of
intrusion in some area or location.
Recently a new technique of laser
hologram interferometry has been
applied with encouraging results,

The principle is that any surface
which has had some force applied to
it, such as the pressure of a human
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Fig.7. This is 8 black schematic of the Calspan radar system used for cadaver detection.
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foot, elastically deforms around the
pressure region. The elastically
distorted area recovers rapidly at first
~— with about 90% return to original
shape within seconds of removal of
force, however further relaxation is
progressively slower and detectable
displacements persist for several hours.

This phenomenon is most marked
with fibrous substances such as wood
and textile materials.

If now, a method of comparing the
surface shape of such a materiai at two
instants during the slow recovery
period is possible, it will provide the
evidence’ of the earlier disturbance
without the need for knowledge about
the pre-disturbed state of the surface.

Through the use of holography this is
possible. It must be noted here that
such changes are of very low
amplitude and the resolution of any
measuring system used must be better
than the minimum displacement of the
material over the period of
measurements taken. With a laser
interferometer the resolution is at least
half the wavelength of the light source
(about 0.3 um). This is of the order of
magnitude required for detecting the
minute changes of shape found by this
technique.

Since interferograms are produced by
taking photographs from the same
location at  successive intervals,
absolute mechanical stability of the
measuring system is essential. This
requires a rather bulky set-up with a
vibration—reducing platform if
successful interferograms are to be
obtained. Also motion -of the object
can mask localised variations.

Figure 8 shows that by locating a

local reference mirror on the object
surface, the motion of the object itself
is compensated for. Any localised
displacement due to elastic distortion
by an external force will show up as
interference fringes unmasked by the
total motion of the object.

Figure 9 shows results from test
set-ups using fixed-size samples of
various materials which have been

BEAM
SPLITTER

HOLOGRAM

LOCAL
REFERENCE
MIRROR

OBJECT SURFACE

Fig.8. Local reference beam for object
motion compensation. (See main fext)

subjected to the force of a fixed
weight for various intervals of time.
The interferograms were taken at five
minute intervals.

The illustration shows two identical
hardboard samples. The weight on the
upper one has been removed 15
minutes prior to making the hologram.
The result indicates that the centre has
moved 1.5 um relative to the ends
during the five minute sampling
period. Each fringe corresponds to
0.34 um. The lower ‘controi’” sample
has -shown no movement thus
indicating the mechanical stability of
the measuring system. After two hours
the disturbed sample was still
recovering at the rate of half a fringe
per five minute interval. This
dramatically demonstrates the order of
magnitude of the measurements to be
taken; measurements that were
physically impossible prior to the
development of the laser and
holography.

Tests on rubber backed carpet
underlay, where a footprint has been

Fig.9. Interferogram
showing movement in
a hardboard sample.
A second (control)
sample is shown
beneath the sample
under test,

2 HOURS

Fig.10. Sequence of ‘live’ fringe interferograms of footprint,
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produced, yielded the fringe
interferograms shown in Fig. 10.
Photographs covering the time up to
four hours after the event are shown.

These experiments have indicated
the very high sensitivity of hologram
interferometry in a stable
environment. Where there are air
currents, temperature changes and
vibration, the technique can still be
used with a pulsed laser and a local
reference beam. The limits of
sensitivity in  an  uncontrolled
environment have not yet been
established. The requirement of pulse
to pulse frequency stability, coherence
length and power requirement demand
a somewhat bulky laser system at
present. It is expected that future
improvements in laser technology will
overcome this disadvantage.

(These experiments were supported
by the Police Scientific Development
Branch of the Home Office in the UK

and were implemented by EMI
Electronics).
To be continued next month. ®

4 HOURS

————




AMBISONICS

In recent issues, contributors such as Dr. Farrimond and Prof. Fellgett
have generally questioned what four-channel is all about and what its
actual goals are. With this interest from both academic as well as
commercial institutions some exciting developments are coming to light
with the promise of more to come.

In this article a broad look is taken at the ‘‘Kernel” approach to
*’Surround-sound”’. Since these innovations are yet in their embryonic
stages, little in the way of information other than of an academic or
peripheral nature is available. Also patents already applied for, preclude
much practical technical data being published.

As more information comes to light further articles will be published.
A broad list of references is listed at the end of this article. To indicate
how current this topic is, the last reference is to a paper given by M.A.
Gerzon ""Psychoacoustic criteria relative to the conception of matrix
and discrete systems in tetraphonics’. This was read at the
International Festival of Sound in Paris on March 16th this year.

It is not without some renewed eagerness and anticipation that further
developments from various sources are to be looked forward to, after
the somewhat meandering start that quadraphonics has had.

"QUADRAPHONICS" has been with
us for some time now, but, unlike the
introduction of stereo about two
decades ago, its acceptance by the
public is far from accomplished.

The major reason for this is that in
spite of much work by manufacturers
on developing a viablg system for this

30

new dimension, none of these systems
comes up with a "convincing”
argument or sound in keeping with
what is the basic purpose of the whole
exercise.

A polyglot of systems has evolved
(SQ,QS,RM,CD4,UMX etc.) all have a
sound technological approach,

o Here the tetrahedral microphone
array used for ambisonic recording
is used to capture the direct and
reverberant sound fieid in St. Giles’
Church, in the city of London.

Worldwide, interest is grow-
ing in this effective new way
to obtain true ‘surround
sound’. ETI’s Assistant
Editor, Andrew Pozniak
describes the latest
developments.

however arguments for and against
each method have been raging since
their inception, especially by their
innovators, each wishing to see their
system adopted as the standard.

Unfortunately out of this "“Babel”
little has resulted except confused
consumers, slow sales of already
manufactured four-channel equipment
and suitable records, and perhaps most
important, non-emergence of any sort
of standard throughout the industry.

Most vivid proof of this state of
affairs is the growing number of
positions one sees on the “mode’’
switch of currently manufactured
four-channel amplifiers with inbuilt
multiple decoders to cover every
possible contingency.

A sslight polarisation of thought in
favour of the CD4 discrete system is in
evidence, especially in the USA.
However before even the adoption of
that system takes place severe
re-thinking of the whole approach is
definitely merited. This last statement
is prompted in the light of recent
technical papers on the subject as well
as experimental work being done both
at academic institutions and by certain
companies in various countries.

In the UK, P.B. Fellgett, Professor of
Cybernetics and Instrument Physics at
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Reading University has teamed up
with John Wright and, under the
co-sponsorship of the National
Research Development Council of
Great Britain and the IMF company
has been conducting research into a
new concept for multi-channel sound
recording and reproduction called
‘ambisonics’’.

As a result in 1971 a patent was
taken out by NRDC arising from
developments carried out at Reading
University. At present experiments are
mostly being carried out by IMF under
Prof. Feligett, John Wright and a more
recent member of the team, Michael
Gerzon, an Oxford University
mathematician. Considerable help has
been forthcoming from many parts of
the audio industry from such
companies as Dolby Laboratories and
Calrec.

The first major public demonstration
of Ambisonic sound was given at the
recent Sonex ‘74 exhibition in
London.

Unfortunately the demonstrators
could hardiy have picked a worse spot
than the room they had allocated to
them,

The acoustics of the room were
completely  unsuitable for the
demonstration. In spite of the
handicap one or two selections did
give an idea of what an ambisonic
system is capable. One particular piece
of organ music produced a strong
impression of the sound echoing inside
a church. Some aspects of what
ambisonic’’ sound is, did come to
light.

Professor Fellgett hopes to arrange a
future demonstration in a more
suitable location.

The new technique improves on
present quadraphonic systems because
of its ability to present natural sound
images between front and rear pairs of
speakers, and to reproduce sounds
which seem to arise either between
iistener and loudspeaker or beyond.

So much so, that Mr. Gerzon believes
that ‘‘Quadraphonics’’ as conceived
widely at present, is a Dead End.

Unlike conventional quadraphonic
approach, the new ‘‘ambisonic”
system uses information from a
multidirectional microphone array
encoded onto just two channels. This
means that the complexities of
surround sound techniques are
relegated to the recording studio and
not the living room. It is envisaged
that apart from two separate
loudspeakers suitably in phase only a
decoder will be necessary to convert
an existing stereo system.

This new approach is not to be
confused with the so-called matrix
systems to date. In matrixing,
information from conventional

microphones is artificially blended to
achieve synthetically the
approximation of surround sound.

With ambisonics sound from every
direction is picked up by a tetrahedral
microphone array and is treated
equally until the decoding operation.

In retrospect there have been two
approaches to surround sound
four-channel reproduction.

1. "Matrix’’ systems which aim to
simulate discrete systems via less than
four channels.

2. “Discrete’’ systems, which use four
channels to create phantom
inter-speaker images by feeding
(panning) sounds only to the two
adjacent speakers.

Now, with ‘‘Ambisonics” a new
approach is emerging. This uses the
“harmonic synthesis” or ‘“‘Kernel”
system. This new approach requires
some explanation. The aim of a Kernel
system is to convey through a finite
number of channels an infinite number
of directions (and thus an infinite
number of channels). The mathematics
used is not “"Matrix’’ algebra but what
is known as “’Kernel’’ algebra (which is
the corresponding mathematics used
when one has an infinite continuum of
variables).

“Kernel” systems start from the
observation that the desirable effect is
to produce a sound coming from an
infinite number of directions around
the listener. Such systems imagine a
limited number of channels (two,
three or four) being used to convey
the sound to the listener, but are
designed to create a continuous range
of directions around the listener thus
approximating the original. This
re-creation may take place via (say)
only four speakers. The signals fed to
the speakers do not matter in
themselves, only the directional effect
of the sound field at the listener
matters (This philosophy is close to
that expressed in Blumlein’s famous
1931 stereo patent.)

Commercial examples of Kernel
systems are the UMX family of
systems of Nippon-Columbia, Japanese
RM systems excluding Sansui’s QS
system which is only an
approximation to RM., and also the
British NRDC “ambisonic’’ system.

Work along similar lines is being done
in Germany by Sennheiser, see ETI,
March 1974.

All in all, it would appear that at
long last some more rationalised
approach, as to what four channel
surround sound should really be, is
being taken. Interestingly enough the
impetus for this has come from the
academics rather than commercial
incentives.

Popgimmickry and
records may

special-effect
offer the
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recording-engineer scope for juggling

the controls, However, it is high time

that the record makers realise that in
general the serious listener likes music

"au naturel’’ — as close as possible to

the original. If this goal can be

achieved by quadraphonics then let it
be so; but unadulterated by synthetic

(stereo or four channel)

"pseudophonics’’.

It is obvious that the whole question
of quadraphonics is in a state of
ferment and movements in the right
direction are being made. This year
should see many interesting
developments and further articles
dealing with the topic will follow as
information comes to hand.
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jensen

size isn’t

AS POWERFUL 0. o
talking about

a Jensen Speaker System. When the wraps

6-left to right) you

Looks can be

Unless you're

As are off a Jensen (as on our Models 4, S, or
you're looking for.

With 50, 60 and 75 watts respectively, these Jensen
Systems can be comfortably driven by the big new
amplifiers. Yet they’re so efficient they only need 10
watts to fill your room with sound.

Of course, the quality of our sound reproduction is
power and efficiency.

AUSTRALIAN DISTRIBUTORS:

mD Electronics Pty Ltd.
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Jensen’s Total Energy Response design reproduces
sound accurately with low distortion of all frequencies.
And we do it over a 1 70° angle of dispersion.

Jensen Speaker Systems have another powerful thing
going for them, too. Our 46 year reputation for quality.
You can’t build that overnight.

And that's why Jensen gives every Speaker System a
full 5 year parts and labor warranty. We know we build a
quality product And we back it up with a quality
warranty.

We encourage you to compare a Jensen Speaker
System ‘with any other. The proof is in the product. And
we build a better one.

202 Pelham St., Cariton, 3053 Vic. Ph. 3478255
190 Willoughby Road, Crows Nest, 20656 N.S.W. Ph, 4394201

AVAILABLE
FROM

QLD:

Reg. Mills Stereo —
Buranda 911089.
NSW:

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

Dyna Stereo — St. Peters
51-7071.

Insound — Crows Nest
929-2714.

fnstrol — Sydney
29-4258.

Kent HIFI — Sydney
29-6973.

Magnetic Sound —
Sydney 29-3371.

Wests —~ Burwood
747-4444,

Dynamic Sound -
Newcastle 21-188.
Audio World -

Wollongong 295-110.
HIFI House Wollongong
286661.

Pee Jay Sound Centre —
Broken Hill 7303.

ACT:

High  Fidelity Sound
Centre - Fyshwick
95 3459,

ViC:

Douglas Trading -
Melboume 639-321.
Instrol HIFI -
Melbourne 675-831.

R & G Applicances —
Geelong 915-24.

John Lewis - Ballarat
323615.

TAS:

Teak House — Hobart
433-249.

Audio Service — Burnie
312-390.

WA:

Douglas Trading (W.A.}
Perth 22.5177
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L The Acid Test.

The needles nght,

overinfothe red! MEMOREX

(assetle;

~20

- MEMOREX
THE UNDISTORTER!

For the very first time you can
forget about overload distortion

when you record. Just use MEMOREX 90
‘Memorex’ the Undistorter.

No hiss, no distortion, no hassle,
just beautiful clean clear sound.
And Memorex costs only cents
more than the cheapies. X, ;
You’ll never know how good wor hadety to B PR ogcui\e
your recorder is until you try i ‘ ' iy
‘Memorex’ tape.

leroya Industries pry. LTD.
,266 Hay Street, Subiaco, Western Australia 6008.

CGLD. BRISBANE AGENCIES N.S.W. LINEAR SOUND P/L A.C.T. HOMECRAFTS S.A.HILLS ELECTROMICS P/L VIC B.J.D. ELECTRONICS
Con Late 839 Pacific Highway, Petrie Straet, 7 Ackiand Street, 202 Petham Street,
' 4 » (._, : )Q,' ~ Chatswood. N.8.W. 2087. Canoerra, A.C.T. 2600. Edwerdatown, 5.A. 8039. ClﬂM»Vh.\“:tj‘; . o




PROJECTION

COLOUR TV pictures four feet by six
feet across can now be projected in
your own living room,

Picture size is more than ten times
the area of the largest conventional
colour TV generally available. Usable
area is more than 24 square feet (2.2
sq m.)

The picture is clear, well defined and
bright enough to watch in a room with
moderate background lighting.

34

TV

It costs US$2495 — and it’s available
right now!

The system, called Video Beam
Projection TV is produced in the USA
by the Advent Corporation (better
known in Australia as loudspeaker
manufacturers).

Unlike other TV's, the Video Beam set
comes in two major pieces — a
receiver-projector and a separate
rather-special screen, The

< World-famous for his loudspeaker designs,

Henry Kloss, President of Advent Cor-
poration, is seen here adjusting an early
prototype unit.

receiver-projector plucks the TV
signals out of the air, just like any
other colour TV, but as the signal is
received, the projector beams the
resulting picture across the room to a
separate screen.

All the electronic steps needed to
produce a television picture are
performed inside the
projector-receiver. What travels from
the projector to the screen is a beam
of projected light, just like that from a
notion-picture camera. The electron
beam that produces the picture is not
projected, and the set operates at
voltage levels very close to those of
conventional colour sets so there is no
additional radiation hazard.

THE SCREEN

Obviously, the screen has no
resemblance to a conventional TV
screen. It has no phosphor coating,
and no electronic  circuitry.
Essentially, it is an advanced kind of
movie screen. Its surface is curved, and
it is coated with a new,
highly-reflective aluminium. screen
material. 1t stands on legs, with its
lower edge 80 cm off the floor, and its
total height is about 210 cm. Wall
mounting is possible (brackets are
available) but requires extra care and
effort.

There is no wiring between the
projector and the screen. Sound as
well as the picture is beamed at the
screen from the projector, and is
effectively bounced back at the
viewers.

THE VIDEOBEAM
RECEIVER-PROJECTOR

The projector unit is in a moulded
plastic console. All the usual controls
are on the top of the 80 cm high unit.
Three separate projection tubes at the
front of the cabinet transmit the three
primary colours. Once tube is red, one
is blue and the third is green — the
same three colours wused in
conventional colour TV tubes. The
three beams are converged at the
screen to produce a full-colour picture.

The screen must be placed 2% metres
in front of the projector. This is a
fixed distance and cannot be varied
more than 4 cm in either direction.
Picture size is also fixed, along with
the angle of projection and the height
of the projector and screen.

The projector has the same basic
picture controls as any colour TV set
and, is operated in the same way.
There are some additional controls to
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make it simple to maintain optimum
focus and convergence, and to
re-establish best picture quality if the
projector is moved.
. The sound is produced by a single
wide-range acoustic suspension speaker
driven by a 5watt low-distortion
amplifier. It delivers surprisingly good
sound,

LOOK AT THAT PICTURE

The curved highlyreflective screen is
an important part of the picture
system. |f you took the screen away
and projected the picture on a flat
white wall, it would be barely visible.

The screen spreads light effectively
over a gradually widening area and
focusses it vertically over the range
where the viewers are likely to be
seated or standing. At a distance of
four metres from the screen, the ideal
viewing area is four to five metres wide
(Fig. 2). Outside these boundaries,
which continue to widen as you get
further away from the screen,
brightness and cojour intensity lessen,
but there is no optical distortion.

One key factor in the picture clarity
is that the set maintains proper vertical
interlace of the scanning lines that
make up the TV picture..Interlace is
improving in most modern sets but in
some instances is still so badly
maintained that the lines drift
together, cutting picture resolution in
half, and causing the scanning lines to
become visible on the screen. (Things
have been this way for so long that
some people believe that the scanning
lines are supposed to be visible —
which just isn’t true).

The Video Beam set also provides full
dc restoration of the black level in a
picture avoiding the loss of detail that
can occur in the dark areas. This loss is
particularly obvious when there is a
sudden camera switch from a very
light to a very dark subject. Full
restoration provides this detail, keeps
large dark picture areas blacker and
improves contrast.

Since final picture quality depends to
a great extent on reception conditions
and the quality of the signal appearing
at the antenna terminals of the set, a
good antenna is a must. With the large
screen, even minor signal deficiencies
become obvious, while they might not
bother you on a smaller conventional
set.

HOW IT'S DONE

As we all know, colour television
broadcasts are a mixture of three
colour signals — one red, one blue and
one green. When these’ signals are
properly re-<combined in a receiver, the
full range of visible colour is produced.

in the Advent Video Beam projection
design, there are three separate

This is one of the three projection tubes
The single lens in front of the tube is
the only external optical element and
plays an important part in making the
system possible,

Light Guide projection tubes, one for
each colour. Inside each tube is a
single electron gun for the colour that
tube will project to the screen across
the room. The gun is aimed to sweep
back and forth over a 7%cm
phosphor-coated target screen inside
the tube, which lights up the colour of
the phosphor coating. Since the light
emitting coating only has to produce
one colour, it can be uniformly
covered with a single phosphor for
that colour. The colour dots or lattices
of conventional sets are not needed,
nor is a shadow mask — making tube
efficiency much greater than s
possible in a direct-view picture. This
efficiency is the key to a bright
projection picture.

Figure 2 shows how the picture from
the light-emittirig target is projected.
The light given off is reflected by a
spherical mirror that directs the light
out of the tube via a corrective lens.
The mirror focusses the light from
each point of the internal target to the
corresponding area of the big screen
across the room. When the separate
blue, red and green images from the
three projection tubes converge on the
screen, the full-colour picture is
produced.

As roundabout as this may seem, it is
much simpler than the usual colour
television technique. The beam from

.the single electron gun inside each

tube sweeps back and forth over a
span of only 150 instead of the 900

Fig. 1. Where you sit to
watch TV is important,
These two drawings
show the proper view-
ing positions. All

other positions are

not acceptable. o [enme
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PROJECTION TV

RED
TUBE

GREEN _
TUBE

SPEAKER
GRILLE

Three projection tubes put the TV picture on the screen. Here, with
part of the console case removed you can see how the projection

tubes are positioned.

span in the ordinary colour tube. This
makes it far easier to maintain picture
linearity across the screen. Also, there
is no need for clusters of colour dots
or for the colour lattices used in newer
picture tubes, and no concern that an
electron beam might strike the wrong
colour phosphor. The result is that the
usual fussy convergence of three
colours on the face of a picture tube

ADVENT LightGuide ™
PROJECTION TUBE

CLEcTRON seAw —
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~ WASHETIC FOCUS
ASHNRLY

With the cabinet removed the innards of the projection set are
revealed. Note the easy access to parts which speeds and eases ser-

vicing should it be required.

becomes the simpler matter of
overlapping the beams from the three
projection tubes on the large external
screen.

The projection tube also contains all
the critical optical elements, sealed in
a fixed relationship inside the tube.
This allows all critical optical
adjustments to be made only once —
during manufacture of the tube. This

PHOSPNOR COATED e

INTEANAL SCREEN ~ . ,/:]'(

1RED, SLUE OR sAET

detail in the text.

SPHEAKCAL PROJIECTION
MRROA

also keeps these optical elements dust
free. The only optical element exposed
is the front of the corrector lens which
requires occasional dusting.

WHERE DO YOU PUT IT?

The VideoBeam set is far from a
personal portable, but it should fit’
into the average home. The basic

ASPHERKC CORRCCTOR
Lens

The special projection tube is the secret of this TV system. A detailed
look at how it functions is shown in this drawing and explained in
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Advent’s projection colour TV is
designed for use with the American
NTSC system.

it is not yet’ known if it can be
adapted for use with our forthcoming
PAL systam.

requirements are an unobstructed 2%
metre projection span and a
comfortable viewing area alongside
and behind the projector.

For most of us, videocassettes or
video disc playback is still some time
in the future. But when pre-recorded
video programmes do become
available, the VideoBeam projector
will be ideal for playback.

In fact the set is designed with video
recording and playback in mind.
Inputs to the set are provided both by
way of the antenna terminals and by a
special direct input that bypasses the
rf stage of the set. These two inputs
will accommodate future as well as
present playback devices.

A video output jack makes it easy to
record TV programs with an external
video recorder. A separate audio
output jack permits playing the audio
channel through a hi-fi system or
provides for taping by an audio tape
recorder.

WHAT'S IT LIKE?

I've only spent a few hours watching
the VideoBeam projection TV and
have not yet experienced it for an
extended time in my home
environment, but | do have some
immediate comments.

The huge picture is a great advantage
when watching certain types of TV
programming. Action features,
especially football or similar sporting
programmes are simply tremendous.
The near life-size pictures put you
right in the middle of the action.

But even regular programmes become
more exciting. You can see not just
more close-up detail, but more of what
is happening too. Instead of being
locked into looking straight ahead,
your eyes are free to move, to follow
the action. The added realism cannot
be described.

The bad, of course, becomes just as
exaggerated as the good, and there is
plenty of it. Technical flaws, in
particular, from out-of-focus camera
work to commercials shot in a hurry
on mediocre equipment, show up
unmistakeably at life size. Poor-quality
broadcasting, especially when the
colours aren’t right, is much more
visible and annoying on the big screen.
And the variation in quality from
station to station, programme to
programme, oOr even moment to
moment on a particular programme is
striking. ®

oodmans

LOUDSPEAKERS
CONSTRUCTOR
RANGE

DT2 - Dome tweeter, Freq —
2000 — 22,000 Hz. Axent 100 —
Dome tweeter with built-in
crossover. 3 3/8 inch mid-range
speaker freq — 800 — 5000 Hz
15 watts. 6% inch DIN Bass —
mid-range speaker freq — 35 —
5000 Hz. 20 watts. 8 inch Din
Bass speaker freq — 30 — 5000
Hz. Twinaxion 8 wide range
freque — 40 — 18,000 Hz 15
watts. Twinaxion 10 wide range
freq — 40 — 18,000 Hz. 15
watts. Audiom 100 12 inch bass
speaker, freq — 35 — 3000 Haz.
30 watts. Axiom 401 12 inch
wide range freq — 30 — 11,000
Hz. Power handling 40 watts.

AVAILABLE AT LEADING
HI-FI RETAILERS

Send for free
illustrated brochure.

Distributed by:

THORN SALES

123 Bamfield Rd,
West Heidelberg.
Victoria 3081,
Tel. 459-1688.
THORN
Division of AWA-Thomn
consumer products
Branches all states

UNITED TRADE SALES
280 LONSDALE ST. MELBOURNE, 3000
PHONE 663-3815 (Opposite Myers) ‘

SHIRA SOLID STATE AC/DC 3
BAND AM/FM AIR/PB PORTABLE
TRANSISTOR RADIOS AM 530-16HO
kH2z, FM 88-108 MHz Air/PB 108-175
MHz e Excollont reception on air-

PB band. Fully guaranteed.
Only s:s each. P/Ps

POWER SUPPLIES, EX COMPUTER.
FULLY TRANSISTOR REGULATED.
These units are as new and are in perfect
working order. Original cost was in
excess of $300 each. Two Models
available. 240V A.C. Primary, 12V D.C.
Secondar at S Amps, and 240V.
Primary 30V D.C. Secondary at S Amps.
$30 each. Freight Forward. Weight
approx. 12 kilos.

COMPUTER TAPE. 1/2" diameter on
12" reels in plastic boxes Good
condition $1 00 ea. P/P $1.0

COMPUTE BOARDS. ADDvox 10
Transistors plus 30 Diodes and Resistors
on each board. All components have
long leads $1.00 ea. P/P 40 cents. Special
offer, 6 Boards for $5.00 plus P/P $1.50.
COMPUTER RELAYS SILVER WIRE
TYPE 4 sets changeover contacts. Size
2% 1'" x 142" complete with socket,
20v coils with latching coil assembly. 75
cents ea. P/P 20 cents.

SILICON DIODES. 100 P.I.V. 145
Amps. $3.00 ea. P/P 30 cents.

CASSETTE TA HEADS. Mono,
Tvansmor l so ea P/P 15 cents.
i 0C470, 0C203,

OC45, 2N1308 35 cents ea. AC126,
2N1306, 45 cents ea. % 1308/2N1309
Matched Pairs, $1.50 P/P 10 cents.
CRYSTAL FILTERS, 10.7 MH2z to
10 kHz. Bandwidth $5.00 ea. P/P 3
cents.

TELEPHONES. Black — complete with
handset. $3 each P/P $1.50.

LARGEST STOCKS OF SURPLUS
HAM RADIO PARTS AVAILABLE
Wanted to buy — Test Equipment,

Transmitters @ Receivers
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SILVERTONE IRL+5

Industrial Radio Control Link

At last: a modular radio control

link giving virtually off the shelf

customised design.

Features

@® 1 watt transmitter.

® 15 kHz frequency spacing.

. 1-40 simultaneous command
functions.

® Either proportional or
switched outputs (either
mixture of both).

L 1.S.E.P. Modular construction.

® Mains or rechargeable nicad
power supply.

If you have a remote control

problem, give us a call,

SILVERTONE
ELECTRONICS

6/2 Schofield St,
RIVERWOOD NSW 2210.
Phone 633-36517
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SOLDERING

Buy a SCOPE and join the club of satisfied users—
you need not keep it a secret, others don't. That’s
why SCOPE is known at all the best places—in the
tool kit, on the bench, in the boot, on the kitchen
table, in the garage, on the service truck, inthe
engine room, even on the roof . .. Wherever SCOPE
goes it gives you the best service—and a host of
satisfied users will agree it is the FASTEST, the
EASIEST,the SAFEST ... THE BEST.

ECONOMICAL

Consumes current only whilst in use. Scope
performs all the functions of other irons from 40to
150 Watts. (Miniscope—up to 75 Watts).

FAST

Fast heating due to the unique replaceable carbon
element. Only 5to 6 seconds’ initial heating up time
from cold, then practically instantaneous.

VERSATILE

Copes with all soldering jobs—from miniature
components to large solder lugs. Temperature
control at your finger tips. Heat only when, where
and as much as needed.

SAFE

Low voltage operation. Scope irons operate from
2.5Vto6V.

For your complete protection and the satisfactory
operation of your Scope iron, demand and use THE
natronéic TRANSFORMER which incorporates a
specially designed ELECTROSTATIC SHIELD.

It is the only transformer approved by SCOPE
Laboratories.

Nincie

MINISCOPE SCOPE

COPE

IRONS

SPARE PARTS

No expensive resistance wire heating elementsto
replace. Maintenance without special tools. Spare
tips, carbon elements and other parts readily
available from your Scope Distributor.

Scope products are available from all major
electrical wholesalers and Hardware Stores
throughout Australia and from H. W. Clarke,
Wellington and Auckland, New Zealand.

The Scope is yours to have and to maintain easily.
It’s an Australian made.

CONVENIENT
Ideal for those almost inaccessible spots. No
burning of adjacent insulation.

LIGHT WEIGHT
Scope weighs only 3¥2 oz.
Miniscope 1% oz.

All irons are supplied complete with a spare tip and
two elements.

Modern two-tone styling, together with a strong
stainless steel barrel is a feature of the De-Luxe
iron, which comes in a handy re-usable plastic
pouch. The Standard economy version, with black
handle and mild steel barrel, is supplied ina
cardboard fibre pack.

natronic transformer
° Approved by electricity authorities
APP. No. N/360/6894-5

ETCHING
TOOL

Prevent theft,
etch your name or symbol
on personal possessions

Distinct, permanent identification can be made in
moments with the VIBROSCOPE on any metal,
terrous or npn ferrous, hardened or annealed, dull
or polished.

Not just a surface marker, the etching action of the
Vibroscope produces good penetration with lasting
results. Simply attach to a4V accumulator, or 6V car
battery, or Scope iron mains transformer and the
Vibroscope electric etching tool is ready for action.
Anyone who can write can use Vibroscope—

make "your'’ mark for security.

Maintenance is ridiculously simpie. When the long
wearing tungsten tip or core of the vibrating steel
plunger wears out, it is very easily replaced and
spares are readily available from all suppliers of
Scope products.
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Interstate Agents
HOB. TAS. 342811
LAUN. TAS. 315545
PERTH W.A. 814155
ADEL.S.A. 231971
BRIS. QLD. 211933
New Zealand

H. W. CLARKE

(N.Z)) LTD.

-

VIBROSCOPE

NATRONICS PTY. LIMITED
IRH COMPONENTS DIVISIDN

THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111
74 RAGLAN ST., PRESTON, VIC. 3072. PHONE: 44-5021

r—
Please Post free SCOPE literature @

NAME

ADDRESS

CITY POSTCODE
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VDUSE LIUNG 1T THE HIFH VAR
20 HS.

This is the Hi-Fi Year 20 A.S. Twenty
years AFTER SANSUI. Twenty years
after Sansui successfully introduced

a hi-fl amplifier to the world markets.
Twenty years of Sansui achievement.
Twenty years of dramatic changes on
the hi-fi scene. We've seen the
introduction of the stereo recording . . .
and four channel equipment . . . and
Sansui has been there, pioneering
research and development for the ever
growing international audio market.

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

SallS'lLL

Sansui sets world wide standards for

audio equipment. You're always ahead
technically when you buy Sansui. And
you get extraordinary value for money.
See your Bleekley Gray dealer!

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

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

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

[] STEREO CASSETTE DECKS

[] TURNTABLES/SOUND SOURCES

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

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

Sansul equilpment Is manufactured by:— Sansul Electric Co. Lid., 14-1, 2-chom
fzumi, Suginami-Ku, Tokyo, Japan.
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TECHNICAL SPECIFICATIONS

AS-203A

aker Complement
EP'eWoMev 5%"" Midrange
3-%'" Cone Tweeter

Power Handling Capacity:
35 watts (music program)
Impedance: 8 ohms

Frequency Response
45 7 21,000 Hz

Enclosure Dimensions

11:5/8"" (W) 19%:"" (H)
7-7/8" (D)

weight
8.5 kg (18.7 1bs)

AS-250A L
Speaker Complement:

10" woofer 642" Midrange
3=12" Cone Tweeter x 2 pc

Power Handling Capacity:
45 watts (music program)

Impedance: 8 Ohms

Frequency Response
35 ~ 21,000 Hz

Enclosure Dimensions:
137 (W) 22" (H)
101" (D)

weight:

12.8 kg (28.1 1bs).

AS.-304A

Speaker Complement
12" woofer 6%:'* Midrang
342""/Cone Tweeter

Horn Type Tweeter

Power Handling Capacity
60 Watts (musli¢ program)

Impedance: 8 Ohms

Fregquency Response:
30 ~ 21,000 Hz.

Enclosure Dimenslons:

Tl

W worldy {inest.....

SONILS

__

PICTURED IS PART OF THE RANGE
OF SONIC SPEAKERS

SOLID-STATE AM/FM MPX STEREO RECEIVER

M

odel MR-7000

SEMICONDUCTORS

FET 1. Transistor 21

Diodes 13. 1C e 2.

AMPLIFIER SECTION

Music Power Out Put (1HF): 70W {422) S0W (892)
Speakers: 4 to 16ohms, Two pairs of output

Speaker Terminais

FM TUNER SECTION

Frequency Range: 88~108MHz

Usabie Sensitivity (1HF): 3.0uV

Capture Ratio: 2.0db

e AM TUNER SECTION

Frequency Range: 535KHz to 1620Hz

Usable Seasitivity (THF ) 15xV

MISCELLANEOUS

Power Voltage: AC117V/230V, 50/60H E

Dimensions (Overall): 455m/m{w)17-7/8",
130m/m(H)5-1/8"
330m/m(D) 13"

Australian Agents

141" (W) 25%" (H)
11-7/8" (D)

SEVENSEAS ELECTRONICS PTY LTD
166 Parramatta Rd., Ashfield, NSW 2131 Phone: 799-2555

Weight:
15 kg (33 Ibs)

OKI dry reed inserts are one of the
simplest and most economical
switching devices available. Contacts
of either gold diffused or rhodium
material are hermetically sealed in a
glass tube to provide reliable high
speed operation.

Long life and rreedom from corrosion
are prime characteristics of the OKI
range. Operation is activated by-the
presence of a magnetic field
generated by either a coil or
permanent magnet. The combination
of a coil and reed insert forms a
relay of the highest professional
standard.

OKI reed inserts are unaffected by
operation in grossly unfavourable
environments and use in atarms,
control systems and fail-safe devices
of every kind Is common. Typical
applications include control and
indication monitoring of position,
liquid level, pressure, flow etc. Their
high operating speed of typically

0.5 mS makes them also suitable
for tachometer applications.

A standardised range is available ex-
stock. Comprehensive literature Is
available on request to the Profes-
sional Components Division.

OK1 DRY REED INSERTN

Plessey Australia Pty. Limited
Components Division

Box 2, P.0. Villawood, N.S.W. 2163
Telephone: 72 0133 Telex: 20384
Melb: 2ephyr Products Pty. Ltd. 56 7231
adel: K. D. Fisher & Co. 223 6294
Perth: H. J. McQuillan Pty. L1d. 68 7111
N.Z.: Henderson (N.2.) 64 189

PLESSEY ©
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One year from now
you'll be able toread this
circuit as easily as the bac
of a cornflakes packet.

240V I0A |
3-PINPLUG 252

st

A ——

You don’t need to be an So if you’re between 15 and r AR N ..
Albert Einstein to learn about 17 in January and you want to To Army Careers Adviser
electronics. get into electronics, this is prob- G.P.O. Box XYZ in your

All you need is youth, ably the best opportunity you'll I nearest State Capital City. I
enthusiasm, and someone who'll ever get. Please send me information
give you the chance to learn at Fill out the coupon and we’ll about Apprenticeships in I
the right speed. send you more details. Or pick the Army.

That’s what an electronics up the nearest phone and call the I Name
apprenticeship in the army will Army Careers Adviser in your I
give you. city. (Closing date 14 August.) Address

A year from now you’'ll be I I
able to read this circuit ?tlf:dinﬁ ’lla‘oyvbn:;ﬂl;l’lllo g’{&i, 33?2'8333213 1005, I Post Code
on your head. And you'll be we risbane , obari , Date of Birth
on the way to gaining qualifica- g;;::’:;tzlgzzlsz“; 6. g‘:ﬁ:‘:;:‘;gglzlsm' I
tions that will make you valuable  Wollongong 286492, Perth 224355, I arm I
to employers everywhere. Melbourne 613731, The Up

. . s AAP3 FP 54
Authorised by the Director-General of Recruiting, Department of Defence. I IR NN D
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NEW NAGRA

RECORDER

Kudelski to introduce three-motor recorder soon.

THE SWISS tape recorder
manufacturer, Kudelski, has an
outstanding reputation for producing
high quality products.

Kudelski’s Nagra recorder is in fact
generally accepted as the best ‘and
most reliable machine of its type ever
made.

Intended primarily for professional
use, Nagra recorders range in price
from $1500 to $3000 and have
applications from producing
synchronized sound tracks for film
and TV productions and radio
broadcast recording, to data

aquisition, especially in sound and
vibration engineering.

For many years the Nagra || tape
recorder was the only true battery
operated portable “‘high fidelity” tape
recorder available, and it is worthwhile
recounting that just
mid-sixties an American corporation
released pre-production information
on their new tape recorder which had
a specification performance equal to
the Nagra lll. Within weeks Kudelski
unveiled the IV series Nagra — and the
American Corporation shelved their
production plans virtually overnight.

The Nagra deck is used as the basis
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after the .

for a large number of specialised
recotders used for space, geophysical,
military and scientific purposes, and
Kudelski produces special stiffening
frames to facilitate the fitting of
multi-channel heads and wide tape
reels.

The company have not yet entered
the field of multi-channel tape
recorders themselves (if one ignores
the |V-SJ series recorder which is a
true three-channel recorder) but it is
obvious that they have set their eyes in
that direction, for during a recent visit
to the company’s plant in Lausanne
we came across the vyet-unreleased
Nagra 1S-D.

This new recorder is most probably
the first three motor machine that
Kudelski has produced. It is more than
just an innovation or improvement on
the basic portable Nagra, for the
machine is obviously the first step that
Kudelski is taking to develop a
multi-track tape recorder system
which will be the basis of a future
incursion into the studio tape recorder
market,

The Nagra 1S-D incorporates a push
button operated mechanism which is a
significant  departure  from the
operational controls that have been a
feature of all previous Kudelski tape
recorders.

As can been seen from the
illustration, the frontal appearance is
typical of the BH-IIl series Kudelski
Nagra with the exclusion of the
operational controls in the top and
bottom centre of the front panel.

The machine is significantly lighter
than the Series IV machine and is
claimed to have even better wow and
flutter figures than those achieved by
the series IV — which are most
probably the best available in the
industry at present.

Like the BH-lll and early series IV
machines, the input connectors are
still designed for Cannon plugs, but
the drive capstan system appears to be
more rugged than that provided by the
current series |V machines.

Kudelski is obviously delighted with
this machine and although a release
date was not available, it is clear that
Kudelski will only release this machine
because it offers distinct advantages in
terms of improved performance from
the series 111 and series |V Nagras.

It is now roughly six years since
Kudelski released the series IV
machines  and excluding  the
improvements such as the two channel
IV-S and IV-SJ released over the past
two years, there have been no other
new tape recorders released.

We expect that the 1S-D recorder
will be even more in demand than the
series 1V and will become the obvious
replacement for the series BH-III
Nagras currently in use. {
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Be prepared to receive it with
$KENWOOD
. . . the sound approach to quality

KENWOOD can cater for every taste
and pocket. Choose from these —
and more.

TUNER KT-2001A. For AM or FM radio recep-
tion. Precise, interference-free enjoyment of your
favourite AM or FM stereo or mono broadcasts.
Upgrade your existing stereo system.

RECEIVER-AMPLIFIER KR-9340. This is for
the connoisseur of stereo and 4-channel who wants
total freedom in his choice of programme sources
This AM/FM receiver and amplifier is the top
model in Kenwood’s new 4-channel range . . . a
powerhouse of sound at your fingertips.

HEAR these magnificent units in operation at the
KENWOOD Hi-FI SOUND SHOWROOM at 247
Pacific Highway, North Sydney, without obligation
of any kind, or write for free literature and other

information.
N.8.W.: 215 North Rocks Meadow 2519. Tel.: 84 8022.
Rd., North Rocks 2151. ] VIC.: 30 Kerr St., Fitzroy
Tel.: 630 7400. 3085, Tel.: 41 7581. S.A.:

Edmunds Moir & Co. Aust. Representatives: 852 %}_}h !I!’gl...eglgr:ﬁ?
RECEIVER-AMPLIFIER KR-2300. An_econo- Pry. Lid. 18 Wood 8t. BAG(OIRY @ GLD.: 2 Wron St

mical package combining amplifier and AM/FM ol 614091 M. & 5. NAFTCHIEILLL 52 5208, WA 10:12 Soutt-
p

" S . Engineering Supplies, 0 0
receiver. The right selection to make the most of Priaces Highway, Falry ort 8L, Loegary e Srad:
your new Hl-Fl syst em. TAS.: Lawrence & Hanson Pty. Ltd., Hobart; Wiiis & Co. Pty. Ltd., Launceston
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Delegates to the |EC conference near the Kremlin,

LOUIS IN MOSCOW

Ten thousand loudspeakers in one hall alone! Louis Challis reports

from the USSR.

ELECTRONICS TODAY'S acoustic
expert, Louis Challis recently returned
from Moscow where he was Australia’s
official tepresentative at the
International Electro-Technical
Commission’s Technical Committee
29,

The International Electro-Technical
Commission is an organisation created
by the technically advanced nations of
the world to set standards in the
electro-technical sphere. The
Commission works through the
operation of Technical Committees
which each have a number of
Sub-Committees dealing with various
aspects of their work and generally
having representation from the official
sponsoring nations.

Regular meetings of the |.E.C. take
place. For exampie |.E.C. Technical
Committee 29 meets at least every
eighteen months somewhere in Europe
to ratify proposals made, Iimplement

44

changes, and plan the forthcoming
working programme.

Louis attended a number of the
working groups of TC29B and C,
particularly those dealing with high
fidelity and loud speakers, and reports
on some of the more interesting
aspects of the discussions.

Working Group 12 of
Sub-Committee 298 Audio
Engineering, has finally deleted the
concept of music power from
International Specifications. In their
deliberations and research, they have
found that there does not appear to be
a satisfactory measurement technique
presented by its protagonists. To some
this may appear surprising, but the
I.E.C. just do not reject a specification
or a theory out of hand but give the
protagonists of a system every
opportunity of validating their ideas.

Working Group 2 of TC298B has been
lodking at the electrical and

mechanical requirements of plugs and
sockets, and it is of interest to note
that they have found that the DIN
type loud speaker plug is not suitable
for voltages exceeding 34 volts. This
corresponds to approximately 140
watts into an 852 load. This, you might
say, is enough but there are many
amplifiers coming on to the market in
both Europe and America which
typically exceed such ratings and it is
not surprising even in the home high
fidelity scene that I.E.C. are looking
beyond the current requirements to
provide for what will be with us soon.

Another group (7) has been
examining headphones and head sets.
They are closely examining the
requirements for artifical heads as one
of the measuring devices required for
simulating the acoustical conditions
for a set of headphones when mounted
on a human head. Because of the
interest of the work already carried
out in Europe in this sphere they have
instituted a ressarch programme which
is being carried out simultaneously in a
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number cf Europe’s and America’s
foremost laboratories.(Seg front cover
of E.T.l. March 1974}.The Chairman
of Sub-Committee 298 has now
proposed that for the rated
impedance loudspeakers should
be the lowest measured value of
the internal electrical impedance
within the working frequency range of
a loudspeaker. They have proposed a
new term to be specified as rated input
impedance to be used rather than the
nominal impedance which has been
the value quoted in the past. This we
believe is well justified when one
compares the variation of measured
impedance that we have presented for
loudspeakers over the last three years.

One of the most ineresting proposals
to be put forward to the
Sub-Committee 298 was that of Ulf
Rosenberg of Sweden who presented a
proposal for loudspeaker efficiency
ratings to be presented on a decibel
basis in order to facilitate the design of
electro-acoustic systems. All that
would be then necessary would be to
add up the numerical values of the
performance rating of microphone or
transducer, amplifier, and speaker, to
know the final acoustical performance
of the system,

UIf Rosenberg, who works for the
Statens Provningsanstalt (State Testing
Authority) points out that over the
past two years they have found
variations in nominal efficiency
corresponding to a factor of 65 in
speakers of the vented and non-vented
type (not including horns)! For this
reason he scoffs at manufacturers who
advertise that their new amplifier has,
say, 18 watts output instead of 15
watts compared with the old model.
He denigrates sucn advertising for its
stupidity because the perception of
the acoustical performance of any
system has to be equated to the almost
logarithmic hearing response of the
human ear.

This whole question of unscrupulous
advertising could well be one of the
first areas for the new Australian High
Fidelity association to devote their
attention to. (We will present more
data on UIf Rosenberg’s paper in a
subsequent article).

Above all we were impressed by what
can be achieved by a conscientious and
dedicated group of professionals
working together in an area where
national boundaries and political
pressures are either of secondary or no
importance.

THE CONGRESS HALL,
MOSCOW

During the meeting the participants
visited the famed Congress Hall in the
Kremlin. This modern general-purpose
auditorium has a volume of 50 000

cubic metres and seats 6000 people.
By any standards it's large.

The stage facilities, in particular, are
excellent. Compared with some of the
world’s halls it sets an example of
what stage facilities can be provided
when money is no object.

In keeping with the latest Russian
trends, the hall has a fairly short
reverberation time. This varies
between 1.1 and 1.6 seconds, being
typically 1.1 seconds at low
frequencies, 1.4 seconds at medium
frequencies, rising to 1.6 seconds at
6000 Hz.

The reverberation time is controlled
primarily by using special low
frequency absorbing panels on the
walls, extensive use of carpets in the
aisles, and a very unusual ceiling
treatment.

Unlike most other general-purpose
auditoria the Congress Hall makes
extensive use of assisted resonance (or
artifically controlled reverberation
time) to achieve a controlled
reverberation time which can be
increased to as much as four or five
seconds as desired.

Using tape delay loops and
reverberation plates, electronic
equipment provides three zones of
delay for speech or music, and sound
reinforcement between the front and
the rear of the auditoria — which is
some 70 metres from the stage.

To achieve the reverberation
characteristics of this hall, 10 000 loud
speakers are installed, one in the back
of each seat (6000) and some 4000 in
the walls over the podium!

Speakers mounted in ‘the rear
of each seat are mainly intended
for Congress use, i.e. speech. The loud
speakers over the podium are sound
columns with separate drivers for high
frequencies and low frequencies. These
columns are connected into five pairs
of stereophonic channels. The bank in
the centre of the podium has an
additional centre channel. Naturally,
the loud speakers cannot be seen and
are hidden behind decorative cloth
over the proscenium. The loud
speakers in the side and back walls are
used mainly for sound effects and
reverberation.

These speakers are driven by
fourteen solid-state amplifiers, each
capable of providing 400 watts rms
continuously.

The sound reinforcement system for
the stage uses individual microphones
placed in front of the stage, together
with additional microphones hidden
both on the stage or hanging in close
proximity to the actors’ heads. The
facilities provided make it possible to
use up to 60 microphones.

The main sound mixing and control
console at the rear of the balcony is
operated by three technicians who
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work independent of the sound
recording booth {which is enclosed
behind the balcony). The
amplification and main sound system
is located in a large room behind the
balcony.

In addition to the above, there are
facilities on each individual seat for
selecting direct translation of Congress
proceedings. A seperate switch in the
arm of each seat selects any of
fourteen different languages, and it is
possible to plug in headphones directly
into the arm of the seat.

The technical equipment used in the
Congress Hall is  particularly
interesting. The lighting effects and
the control equipment used is of
Austrian origin. The tape recorders are
Studers and there are four of these
located in the recording booth. The
amplifiers are of German origin.
Surprise of surprises, the cathode ray
oscitloscope used for monitoring, and
we presume maintenance purposes,
was Tektronix (U.S.A.). The speakers,
we were told, were from Hungary, but
we could not confirm this. The dc
power supplies were made in Russia, as
were the patching panels.

The double glazed external curtain
walls are particularly utilitarian as they
provide not only thermal insulation
but excellent acoustical isolation as
well (not that there is much noise in
the Kremlin anyway, which is set well
back from the noisy Russian streets).

BROADCASTING IN THE USSR

A most interesting visit was to
Moscow's ‘State House of
Broadcasting and Sound Recording.’

In Russia the radio and television
networks are one of the most
important means of disseminating
information to the very large
population — who are spread out over
a wider time 2zone than any other
country in the world. When one
considers that there is something like
an eight hour difference from one side
of Russia to the other one starts to
appreciate the immensity not only of
the nation but also problems of
communication.

Most programmes are pre-recorded
and in Russia, unlike the West, there is
little direct transmission, the only
exception being news and information
programmes. All overseas
transmissions are pre-recorded, the
only exception being urgent newscasts.
This is probably essential as Radio
Moscow  broadcasts in  seventy
languages each day.

The equipment used in the studios is
particularly interesting. The pianos
that we saw were Steinways; the
microphones Telefunken M26’s and
Neuman M69's and U48's; with a few
Russian MK13 and MK14
microphones; portable tape recorders
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INCOMPARABLE
JANSZEN

ADELAIDE When we say Janszen is incomparable we mean it . . .
BRISRANE but not without qualification.
HOBART Janszen was the original electrostatic manufacturer in the
MELBOURNE United States, and has developed electrostatic speakers
PERTH for more than 20 years.
SYDNEY Janszen offers the dedicated high fidelity enthusiast the
highest level of technical excellence and performance
H ROWE A Member of the . that is unmatched.
: Hecla Rowe Group Sole Australian Agents Want to know more about Janszen?
&CO PTY IID See your high fidelity retailer now.
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LOUIS

IN MOSCOW

were Nagra 1V-S’s although apparently
they also use some Uher Report 5 and
Report 6's and their Hungarian
equivalent.

The major tape recorders which we
saw in the control rooms were Studers,
whilst magnetic tape appeared to be of
German manufacture; the menitoring
loud speakers (Beag Type 3H922011)
were manufactured by the Budapest
Electro-Acoustic Factory and designed
by Dr. D. Huszty, one of the delegates
in Moscow for the |.E.C. Meeting.

The State House of Broadcasting was
constructed in 1938 — prior to the
second World War. Architecturally it is
uninspiring and although it features
the typical Russian marble foyers it is
now over thirty-five years old and
showing its age. The construction is
solid and typical of the pre-war
edifices which fortunately don’t have
the grandiose features of some of the
post-war Stalinist buildings, which are
no longer being constructed.

The actual studios are divided into
two groups, some in the main building
and some in Patnitskaya Street — the
new centre in the heart of the city.
The main building studios are used to
produce children’s programmes,
drama, and stereo music. News
broadcasts, current affairs and foreign
programmes for Radio Moscow are
produced in the Patnitskaya studios. A
number of major musical programmes
are also produced at the
Conservatorium, and the Great Hall in
the House of Trade Unions in
Pushkinskaya Street.

All material is produced with three

transmission, and two further copies
for mix downs and permanent records.

One basic programme is transmitted
four times to the Far East, the Urals,
Middle Asia, Kazakistan and the
middle areas, during the eight hour
time scale. A second programme, (the
Mayak) consists mainly of music and
current events, a third programme
consists only of classical music, and a
fourth programme  which is
transmitted for Moscow at UHF. All
other programmes are transmitted
using medium frequency and high
frequency radio relay systems.
Extensive use is now made of satellites
for primary back up. These satellites
are now starting to replace coaxial
systems and microwave cable systems
for transmitting to regional centres in
Russia,

The acoustics of each studio are well
documented and reverberation curves
showing the overall acoustical
characteristics are mounted on the
wall, One-third octave band
reverberation times between 125 Hz
and 6 kHz are included.

Sixteen studios are available. These
range from drama studios to vast
music studios capable of mounting full
size plays and full size orchestras.

The director who showed us around
took great delight in reminding us that
the 7th May is Radio Day — the
commemoration day of Popov's
discovery of radio. | started to ask if
he had ever heard of Marconi but |
changed the subject rather than start
an International fracus. (It is now
generally  accepted that Popov
pre-dated Marconi in the discovery of

original tape copies, one for___radio — Ed.). ®
STUDIO CHARACTERISTICS
Studio Floor Height Volume Reverberation Time
m2 m m

N1 420 1.5 4,800 16 — 18
N2 230 99 2,360 10 — 1.3
N3 120 7.0 840 0.6 — 0.7

4 38 45 168 0.4

5 600 138 7,736 20 — 24

6 100+32 5.0 500 09 - 1.0

7 96+32 5.0 480 08 — 09

8 130 5.9 770 10 — 1.2 l
10 16 40 64 0.3 - 04
12 16 4.0 64 03 - 04
13 24 40 96 0.3 - 04
14 24 40 96 0.3 ~04
101 135 68 9.8 16 — 1.7
102 68 45 306 0.7 - 08 |
103 68 45 306 0.7 - 09 I
104 135 6.8 9.8 10 —-14
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DXing..

is EASIER

With an“S” Meter

— Ju“ ONE...
of MANY FEATURES

suilt into the EAdystone

EC 10 Mkl

COMMUNICATIONS RECEIVER

* Transistorized — Battery or AC
ation

Oper. .

* Fine Tuning Control.

* Audio Fliter for CW.

+ Easy-to-read Disl — 110 to 1
Ratio — 9~ wide.

* Continuous Coverage from
530kMz to 30MMz.

World-Wide DX Reception
Write for FREE leaflet NOW!

EDDYSTONE @
Edometer Mkll

Ex-stock from Wholesalers
or Australian Agents

RH Comninghnm

VIC: 493-499 Victoria St., West
Melbourne. Phone: 329-9633.

N.S.W,: Sydney. Phone: 929-8066.

S.A.: Adelaide, Arthur Hall Pty. Ltd.,
1-3 The Parade West, Kent Town
S067. Phone: 42-4506.

W.A.: Perth. Phone: 49-4919.

QLD.: L. E. BOUGHEN & CO,
Auchenflower. Phone: 70-8097.

TELEX: Melb. 31447, Sydney 21707

|soovs10~ssc 10MKkIl ET.7/64 |
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Bookworms
Gorner

Ml Y
Chew your wa%ough some
of these (mos [T

in paperback form
so are excellent
value). P & P 50 cents unless stated.

GOLOURTV BOOK SCOOP

with colour TV rapidly approaching we
have checked through alli the books on the
subject and placed special orders for two
outstanding ones.

THE MAZDA BOOK OFfF
PAL RECEIVER
SERVICING by D.J. Seal
runs to 275 pages and |Is
easlly the best practical
book for technicians keen
to fearn about servlclnr.
Seal is a college lecturer In
the UK and he assumes
you have some knowledge.

The book starts by
comparing B&W with
colour circuitry,

From there on It's into
installation, test
equipment, rf and

luminance circuits, shadow

masking, time bass etc. The section on fauit
finding Is outstanding since It makes
extensive use of full colour lllustrations of
actual faults. Colour is used extensively
elsewhere also,

This book Is @ngabsolute must for the
serviceman at oMy $12.90 (P&P 75c).

COLOUR TV THEORY by
G. H. Hutson is the course
book for many Austratian
tech colleges. The 326 pages
cover PAL and NTSC for the
engineer and technician who
has a good understanding of
mono principles.

in all there are 17 chapters
covering basic PAL,
convergence, reshaping,
chrominance, modulation
decoders etc. It is very wel
Iltustrated and avoids tedlous
mathematical analysis.
Highly recommended for any
in the technicalities of colour

one interested
at $10.25 (P&P 75¢).

HOwW THINGS WORK
subtitied ‘'The uUnlversal
ncyclopaedia of
Machines') s a veritable
goldmine of Information.
Packed Into 600 pages are
the answers to questions
that confuse the layman,
Over 1000 two colour
diagrams tell you why
zippers zip, how soap
works. what nylon is, why
a ship floats and on to
synchromesh and
automatic transmissions
.. rockets and explosives
oy cameras, ienses
polaroid etc. Even a basic description of
colour TV!
A truly fascinating book to browse through
and now in a new updated English edition
(the origlnal Ger, book has sold out of
every printing). @ keep inquisitive kids
quiet and saves the embarrassment of
not knowing ‘Why ?" At only $3.90 it should
be on every bookshelf,
HOW TO LISTEN TO THE
WORLD is a handy
Introduction to the
fascination of short wave
listening, produced in
association with the BBC
World Service. Enables
anyone to get the best
enjoyment from his radio
(and TV). Excelient
chapters on antennas,
operating DX, keeping,
logs, flrst 20 countries,
listening to music and
sport. Contributions from
all over the worid including
Radio Australla’s Bob Padula. 170 pages,
recommended for POM’'s who long to hear
8ig Ben (that'll bring in a few irate letters!)
at only $4.95.

(=]

BUILT THE ETI 422 SUPERKIT 100Wrms AMPLIFIER

Congratulations to Electronics Today on a really great amplifier. We are proud to
announce that this project is to receive the Superkit treatment with exciusive

fibreglass boards. Just check the spec alongside.

The kit will be avallable in 3 stages to suit your budget. Compare the finished
amplifier with commercial units at twice the price. We have secured the most

magnificent TEAK cabinet to house the project which gives the final professional -

touch. Your friends just won't believe it’s home made.

Kit 422A PreAmp consists of the 420B PCB and all components for the low nolse

Pre-Amp including fibreglass board $24.50 (P&P $1.00)

Kit 422B Main Amp and Power Supply consists of the ET| 422 Power Board

fibreglass) and all slectronic components for it and the power supply including

transformer. $62.00 P&P $1.50

SPECIAL COMPLETE KIT FOR ONLY $118.00 includes all sections ABC above and
full instructions (P&P $2.50). On a limited budget. Then get Kits A'and B onty and
supply your own hardware. Special price only $82.50 saves you $4.00. Or fit it in
your own cabinet by ordering full kit less cabinet for $113.00. Missed the article?
Then send us a stamped self addressed envelope (fullscap) and we will send full

details.
Separate components avallable

ET14208 PreAn.p Board (fibreglass) $2.80 ET1422 Amp Board $3.60 2500/50V

electros , $1.80 each McMurdo 29004 0.16% Tone controls ¥dB
“"BEAT THIS ) switch  $3.60 9504/3577 Transformer Damping factor >>70. PCBs in
SUPERKI T/ $11.75 (P&P 75c) McMurdo 2904/1 switch fibreglass throughout.
VALUE" WITH ' $1.40 Front Panel $3.50 Chassis $6.90 (P&P Handsome teak cabinet. Full

OUR EXCLUSIVE|

v «/ FIBREGLASS
\ 80

75¢) McMurdo phone jack 7S¢ WBF003/3

heatsink $1.90 LED indicator $1.45 TEAK

cabinet $8.00 {P&P 75¢c} 4 input RCA strip
C.

SPECIFICATIONS
Power output S0Wrms
Frequency Response ¥5dB
from 20Hz to  20kHz
Channell  separation 45dB.
Hum & Noise — 78dB (aux)}
67dB (disc) Input sens. Aux
210mV  Disc 2.1mV. Main
amp 500mV. Distortion {10W)

instructions.

ONLY $118

HAVE YOUR OWN
LIGHT Er
SHOW

At last you can have a |I?ht show of your own
— Create those psychedelic light effects in your
home, club or where ever. Dick has located the
same gear that professionals use and just to see
how they go, he has some special prices. Check
the value of these projectors and wheels.
Aquarius 100 Is a specially modified 100W slide
projector with rotator mechanism

for colour wheels and rim drive.

Throws a 6' by 6’ pattern at 12°.
Supplied with FREE COLOUR
WHEEL worth $14.00 for only

$58 (P& P $4.00)
Aquarius 500 is more powerful and will
produce Iimages up to 30’

diameter. Choose from 16 colour
wheels at prices as low as $17.95.
Exactly the same as professional
equipment at twice the price. Only

$99 (P&P $4.00).

SPECIAL LENSES to create more fantastic
effects Kaleldoscope $16.80, Duo-image splitter
$12.80, Triple splitter $34.00 (Alt P&P $2.00
or free with projectors) Bulid your own colour
show. we have some 6' oll wheels which can
easily be fitted to non-cartridge type projectors.
Simply devise a rim drive and your away for

. BEGINNERS SPECIALS

Simple Electrical Kit Packs

These are very easy to build real working
models. See how the basic principles work in
practice. Tnree to choose from with full
instructions and they are extra easy to bulld.
No soldering needed and will give a lot of fun.
Electromagnets pack BOc: Bell $1.00; Motor
$1.50 (Al P&P 50c).

oS
\ 5 » »
TR o o
1;[,// )/
Morse Code Trainer
Produced specially for the forthcoming

Novice Licence trainee. Only needs case and
battery. All tne electronics including a
minispeaker and so easy to build $3.75. Key
special at only $1.50 extra.

Electronics Today Projects May ‘74
Monophonic Organ  $13.50 (P&P 75c),
Monophonic Organ $13.50 (P&P 75c), Hee
Haw $12.00 Siren $12.00 Temp. Alarm $9.75
Amplitier $.90 Temp. Meter $9.75 Transistor
tester $10.25 Signal injector $2.50 Power
Supply $17.50 (P&P $1). Special parts
available separately OMB802 IC $2.50 each.
ETI218_PC Board (gold plated) $3.50 0-1mA
meter $7.24 Morganite alarm 6V $3.50.

only $13.60 (P&P $2.00).

Although it Is not a communications recelver,
Model 250 covers the frequency range from
535kHz — 1605kHz AM, Marine band from 1.6
to 4.4MHz. Short wave from 4 to 12MHz FM
from BB to 10BMHz, VHF bands from 108 to
135MHz and 147 to 174MHz including alrcraft
and weather bands, Dial is set out In 9 bands
for easy identification, with flip-up lid giving
time zones on simple calculator. 455kHz an

10.7MHz Ifs. Six voit battery operation and
mains unit bullt-in.  Also suitable for
rechargeable cells, having bullt-in charging

facility with indicator to show condition of
batteries. Dual ferrite bar antenna and
telescopic. Comes In handsome leather-effect
case complete with Instructions, earpiece and
batteries. End controls make for easier setting
on difficuit stations. Highly recommended,
we've been looking for this set for over a year,
It's a knockout at $49.50 (P&P Free)

"

WE COULDNT EVEN MAKE THEM
FOR THIS FANTASTIC PRICE!

BE READY FOR FM WHEN IT COMES!!

DICK SMITH WHOLESALE PTY LTD

P & P 50c or unless stateo otherwise

Al

also at

Head Office and Mail Orders to 160-162 Pacific Highway, Gore Hill, NSW 2065
Telephone 439-5311 or 02-4395344 (24hour Answerphone)
361 Huine Highway Bankstown (10Qyds from Chaps! Road)

el 7036600



NEW ‘BUILD-YOUR-OWN’ SPEAKER CABINET SYSTEMS FROM $17.95

ves .you can' bulld a really professional
cabinet with these kits because Dick has
done all the complicated carpentry for you.
Joints are premitred and all cabinets have a
beaut veneer finish. No one will believe you
built them, they’re that ood! 8ohm
speakers, we supply everything including
innerbond, ready for you to start giueing.
You can build them In about an hour and
just look what you'll save:

System 1

our

is intended for
popular Project 250
amplifier system. Features
a 6’ dual cone wide range

System 2 has a 6' Rola or MSP woofer
coupled to 'a Plessey or Philips dome
tweeter. Cabinet is a Bass reflex type
measuring 17%" x 10%" x 8Y2'". Handles
20w peak with a response from
50-19000Hz. A great sound for $42.50

(P&P Road Freight on).

%P&N LY

system 3 features a great big 12' heavy
duty Bass driver and . dome tweeter
combination. Fully sealed enclojure uses the
acoustic suspension principlewsHandles 30w
rms with a response from 30 to 30,000Hz.
Yes a full 2-way, 12’ system is yours at a
fractlon of the normal price for Just an
hour's fun building it.
Terrific value at $49.90
(P&P Road Frelght on).

System 4 as system 3 but
has sealed midrange unit

speaker and FULLY \I-X 7 P&P freight
BUILT Cabinet. Just bolt L/\f EPOR GRuion AEEE

in the spealker alr:_ed connect

up. Handles W peak. p .

Measures 15' x 10" x 7' " !‘7 & X30 dome tweeters cover

It's a knock out at $17.95 YOU CAN 00 IT ;¢ 3kHz to 30kHz only

(P&P $2.50). $8.90.

JUST IN ALSO ALL JUST ENJOY YOUR DRIVING

EXPO STEREO CASSETTE J IN The 12 transistor Auritone radio costs just
DECKS SCD77X. Twin VU $47.95 as a complete do-it-yourself installation.
meters. Silder volume. controls | NEW CAR RADIO/CASSETTE UNIT featuring F.M. ;’%‘;kgeets 'ad:‘e’a‘”“h 1""5 ”US’; mount or bo*lt!{m’
Headphone  socket. Suppiied multiplex stereo-radio as well as usual Broadcast Band. | 3P 2 'F {Ipl se '5"' cify) and a chrome plated
complete with patch feads, twin | Powerfui 4.5 W rms/channel. Fits most negative earth aerlal. Full instructions and connecting leads are
mics. and  blank cassette. 14 | €ars and has reversible black/teak trim. Cassette unit included. This 1Is a
transistors and 12 diodes. has fast forward for rapid programme selection. So very popular radio
Frequency response from 50 to | You're getting a complete AM/FM/muitiplex/cassette at only $47.95 (P&P
10.000Hz. Oufput 100mV into | stereo combination complete with HD 5W speakers in $2.00)

220k. Limited quantity at only
$99 (Road freight on)

dual mount cabinets for just $127.95 (P&P $3). Aerial
supplied for only $2 extra.

PREFER A TAPE

PLAYER?
Wwe have a simiiar

FERRANTI ZN414 MiICRORADIO
IC KIT

as featured In
tectronics
Australia May
'74). At last you
can build a true
miniature radio.
IC features a 10
transistor circult
requires
tuned
circuit and 3
parts. 72dB gain.
Operates on
1.5V and only 300MA. we've seen one in
half a matchbox, can you beat it? No
case supplied because you'll want to
build it your way. Regular kit $9.75 or
Minikit still available on special offer at
only $6.75 (see article)

package 8-track
HIGH SENSITIVITY MULTIMETER 3‘;” .3 o
SPECIAL e compe

This must be Australia’s with speakers (again

cheapest 20,0000hnmyV specify type) for
multitester having $ C the same low price
voltage ranges, 4 on AC, 2 only $47.95 P& P
DC current ranges and 2 $2.00)
;‘e‘slstanceI : ri?nges. 34

h senslit ovement.
8,?3' Sm,,f,o", yf;g,,;é i | YOU WON'T BEAT THESE MONARCH
position for safety 3% DC |
e riogmar  Refail AMPLIFIERS FOR DOLLAR VALUE!
Price is $17.50, a few _ we have Just

discounters have them at N
$15.00. Please support our §
bulk purchase {it's in your
interest) Only $10.50 Yes
ten dollars fifty!! (P&P
$1.00).

added the
LRI N TR
Monarch range,
call In and hear
the superb
sound and then
amaze yourself
with the ilow,
low prices. Just

20,000 N
ONLY $10.50

NE-310 DELUXE 1W
3 CHANNEL
CB TRANSCEIVER

13 transistor 27MHz
featuring call tone,
squelch, battery check
meter etc. Ultra-sensitive
0.7uV receiver with
ceramic filter. Dlecast case.
Sockets for aerial, power

449475

r-.
!

speaker etc. Crystal
supplied for 27.240MHz
Operates on 8 penlight

cells $49.75 (P&P $1.00)
only $97.50 per pair.

check these
specs and get
us to quote —
Monarc! 88
%0-40,000Hz
X 1B

2a4awWatts

SNEAKY SPECIAL $5. 99

You remember the cheap radios we had a
couple of months ago? They sold out in under
a week, we've rushed some more oOver.
They're worth buying just to break down for
parts! Five transistor and 2 dlodes, 9V battery
operation with - earplece only $5.99 (P&P
75c¢).

rms/channel : THD beélow 0.4%.
Monarch 800 S-70,000Hz *1dB: 4oOwatts
rims/channel : THD below 0.4"_/:.

Monarch 8000 10-60,000Hz X1dB : 55watts rms
per channel : THD below 0.1%.

Atlé feature tape facilities, Hi and Low pass filters
Etics

ARE YOU TIRED OF CRACKLE AND POP?

Then get a record cleaner and keep your
records like new. Less than the cost of a
record and keeps them like NEW. Antistatic
treated with combined brush and pad cleaning
the grooves. Complete with spare rollers.

EXPO AMPLIFIERS

JENSEN SPEAKERS

have been around since 1927 so you buy
nearly S0 years experience in their
speakers — and it sounds like it! The
clarlty is unbelievable. The tatest Flexair
suspension s _responsible for that
combined with Total Energy Response
which gives a balanced sound. Beautiful
walnut grained finish with
belge fabric. 25W capacity
smooth 18000H2z
speakers. You must hear
them to believe the sound
il af only $49.50 (That's $99
j.’ a pair). Road freight extra.

99 pair

Fully adjustable for ail decks (not changers!!)
Only $3.90 (P&P 50c¢)

THE COMPLETE HI-FI DISC,
TAPE, RADIO, AMP, SPEAKERS

Expo mplifiers are
extremely’ -good value as
many satisfied customers
keep on telling us. we still
have them at last year's
price too! (All P&P $2.00).
KA20S 12Wrms total only

PRINSTAR MUSIC CEN1\'5\E : z%jv. Jnft‘y:t“li%g ,?g‘:}',‘g
ms a n
o =1\

W |

Call in and hear one.

$259

Prinstar Music Centre s literally Just that, .a complete
tape/record/radlo unit with 27 transistors and 16 diodes. Radio
covers AM and FM with muitiplex for stereo, Amplifier has 20watts
output, Turntable is by Garrard, Cassette unit has microphone
facijities or will record from other units. Supplied with separate
speakers. This must be the most economical way to get quality in a
complete system at $259 (P& P Road freight on).




Selective filters compensate for room and equipment

deficiencies.

PRODUCT

TEST

SOUNDCRAFTSMAN
GRAPHIC
EQUALIZER

LONG before man understood the
principles of acoustics he was able to
exploit natural phenomena to achieve
equalization of sound. Archeologists
have found indications that leaders of
prehistoric communes projected their
voices (using natural horns) to obtain
equal intensity of sound in all areas of
a cavern!

Today, graphic equalizers are used to

improve room and concert hall
acoustics — albeit using more refined
techniques.

In principle, graphic equalizers are a
series of filters, each filter covering a
small segment of the frequency

each capable of
attenuating  that

spectrum, and
amplifying  or
segment,

Thus the equalizer ‘corrects’ for
inequalities in a room’s acoustics by
amplifying or attenuating those
segments of the frequency range
previously established as deficient.

Nearly three years ago {August 1971)
we reviewed the Nivico PST 1000/E
preamplifier. This unit has a sound
effect amplifier which is in fact a
twin-seven-channel graphic equalizer.
It was, at that time, probably the first
multi-channel graphic equalizer

offering reasonable performance for a
reasonable price.

Obviously, professional requirements
call for more than a seven-band
controller, rather users prefer octave
band centre frequencies for each
individual channel control, or ideally
one-third octave band filter spacing.

One-third octave band graphic
equalizers are costly devices, and
because of this most hi-fi enthusiasts
{and not so well-heeled professionals)
settle for octave band units.

The Soundcraftsmen Stereo 2012 is
the first ten channel graphic equalizer
that we have seen. It has been designed
to provide good performance at a
fairly low price. Its major use, as the
sales literature states, is to correct for
the deficiencies in the standard
amplifier treble and bass control
circuits — through the use of true
spectral equalization.

Whilst some of the previous units
offered tended to suffer from
assymetry of equalizer control,
particularly between boost and cut,
the latest wunits of which the
Soundcraftsmen 2012 is one, provide a
well balanced symmetrical control
with a minimum colouration or
distortion in the pass band of each
filter.

What then is the major purpose, and
hopefully end result of using such a
device?

Firstly, it allows the audiophile to
correct deficiencies in the linearity of
either his speaker system alone, or the
combination of his speaker system
plus his living room, for even
though the speaker system may be
good, it would be most certain that
the living room is not. This is easier



said than done though, for it is  output and a regulated power supply featuring flat black knobs, adjust the
necessary to use spectral analysis ~ which controls hum and ripple to a. nominal 12 dB boost or cut for each

equipment, such as a gliding tone particularly low level. of the octave bands lying between 20
record together with a linear sound The front panel, is remarkably Hz and 20 kHz.
level meter, or sound level indicator simple.  Parallel slider  controls Centrally mounted below each bank

with known characteristics.

Alternatively recorded bands of pink

noise and a sound level meter for PERFORMANCE OF SOUNDCRAFTSMEN STEREO 2012
indicating spectral response can be AUDIO FREQUENCY EQUALIZER
used. SERIAL NO. 323305/240
One of our comments concerning the
Nivico Type. PST 1000/E was that it Maximum Change in Output Level for Equalizer
was “a very well constructed device in Switch from IN to OUT (with spectrum level at zero setting) ~ —4 dB on right channel
search of a use’’. We were not being
nasty. Rather we were saying that the Frequency Response — Equalizer out +0.2dB 20 Hz — 20 kHz
. 'sound effect amplifier’ in that unit +0 —1.5 dB with equalizer in and all
would be in as much danger as being . filter settings at zero
misused as being correctly used. For
the average audiophile does not have - Range Control +12 dB on individual filters with overall
access to the equipment {of the type maximum
that we have discussed above) to +19 —28 dB possible
optimise the performance of his +20 dB typical
system.
Soundcraftsmen have foreseen this Maximum Output Signal 8.8 volts before onset of clipping
difficulty and have produced and .
supplied with the equalizer a special Maximum Input Voltage 4.5 volts before onset of overload.
test record that overcomes these " .
problems. The data on the back of the Harmonic Distortion Level (at 2 volts output)
record cover gives clear instructions on 100 Hz 1 kHz 6.3 kHz
the use of the record. 0.15% 0.15% 0.1%
The record presents four distinct Intermodulation Distortion Less than 0.2% at 2 volts
methods of use, a simplified equali-
zation, a most accurate equalization, . : . : :
and a professional equalization. These Signal to Noise Ratio grea:er ::an ;g gg }(L\Lm) lat 2 yot:t'::eénput
enable the novice or the professional o eea WEIDINEEL
to adjust his sytem in a given environ-
ment to provide a better frequency

equalization, and thus ‘a subjective
improvement in audible sound.

e aa ~ - YA
5. oy L Bow & Ko

By using the record supplied in
Renge _50__ o8

conjunction with whatever record
player, amplifier, and speakers we
were using, we found it readily
possible to equalize the frequency
response of a system at a given
position to within £3 dB for octave
band filtered pink noise. We did not
attempt to record the frequency
response for pure tone under the same
circumstances as this would have been
an unfair test.

The Soundcraftsmen 2012 graphic
equalizer is primarily designed for
mounting in a 19' rack and as such
the external walnut grained plastic
coated particle board case is purely
supplied for shipping convenience, and
as the little slip tells, is not warranted
against defects. After reading the slip
we had to look twice at the case
because as it was so well finished we
were sure at first that it was true
walnut veneer. Without a closer
inspection we had been fooled into
thinking that it was a true veneered
wooden cabinet!
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The internal circuitry is very well
made and features high quality
glass-epoxy printed circuit cards with
medium quality consumer electronic
components.

The electronics is remarkably simple
using only six transistors per channel




JBL s mwe5t “High efficiency”’. Very important. Most

loudspeakers are low efficiency speakers

_ —_— they need a big amplifier to give

PY [ N i ] you back a big sound. Not JBL.
! R 97 | The big sound is built in, and a

(The price has been strategically placed in
a later paragraph of this advertisement. We

| little amplifier goes a long way.
> "'$189"". That means if you've
What makes JBL loudspeakers been saving up foraJBL

can't have you running into your JBL so different from the rest? f
RS bacaLse of price Thats not e e | e SR Ls now
even the ”ght reason.) music business. mak-né loud- l Decade. Except for the price

speakers for recording engi- B R
neers. professional musicians | It sounds expensive,
people who listen to musicfor |

Some of us think Decade is the best two- a-w‘gd‘mmmou e ;
way sound system we've eve'r'marlde‘ It ygu i fhat the fop proteasional e ;
forgive a few buzz words. we'll tell you why | gording studios like Warner v
"Definition.” That's a loudspeaker's T | ;J BL
capacity for letting the listener hear each speakers to record. play back,
part. every part of a whole sound. JBL's | ezl e T et |
Decade has almost perfect definition s e e e |

52

James B. Lansing Sound Inc. 3249 Casitas Avenue, Los Angeles 90039, High fidelity loudspeskers from $189 to $4,000.

B ' B oistrivuted in Australia by JERVIS AUSTRALIA PTY LTD. po. Box 6 Brookvale, NSW.
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SOUNDCRAFTSMAN GRAPHIC EQUALIZER

of slider controls are the level control
levers providing overall positive and
negative amplification. These are
flanked on either side by the equalizer
out-in switch, and the tape recorder
out-in switch. An illuminated power
on-off switch is positioned at the
lower left hand corner of the panel.

Eight RCA coaxial plugs are provided
on the back of the unit. A diagram
shows correct interconnections for
tape recorder and power amplifier.
Also on the back of the unit are an
auxiliary unswitched power outlet,
and the mains fuse.

The internal circuitry uses a bank of
parallel connected circuits consisting
of series connected  capacitor,
inductor, and resistor for each separate
filter circuit. By connecting these
across the main amplifier transistor it
is possible to provide symmetrical
boost or cut.

The circuitry chosen for this graphic

equalizer results in  significant
interaction between the individual
filters, so that whilst in theory each
one has a significant measure of
control over a given frequency, in
practice adjacent filters also have a
measure of control because of the
broad band nature of the circuitry
{See level recordings).

For this reason the graphic equalizer
is best suited for overall frequency
control rather than curing the nastiest
types of frequency non-linearity
problems which often occur in
loudspeaker systems or in rooms.

We tried the Soundcraftsmen out in a
number of rooms, including a living
room with excessive reverberation
time; and our office which is fairly
acceptable but far from perfect. We
found that whilst it does improve and
modify a subjective sound it offers
little advantage in rooms with
excessive reverberation time, except as
the brochure points out, for improving
the threshold of loop gain where
feedback is a problem with a public
address system.

We subjected the Soundcraftsmen to
exhaustive performance tests and
found that the left channe! had a small
electronic fault in filter number 7
{1280-2560 filter) but the right
channel was apparently working well.

The filters offer symmetrical
performance, but the overload
characteristics of the individual

circuits (with the slider controls at the
mid-point  position)  results in
assymetrical wave shape clipping. This
is, however, not normally a problem
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except on overdrive conditions. equipment.

The maximum slope that can be
achieved between filters is better than
35dB per octave.

In our opinion there are some
excessive claims in the maker’s .
literature, but ignoring the more

extreme of these it is true to say that
this audio frequency equalizer is a
useable and practical piece of

ELECTRONICS TODAY INTERNATIONAL — JULY 1974

It is not perfect in that there is
interaction between adjacent filters,
but the overall performance that it
offers is practical, in many situations it
is really called for.

At a selling price of $292 many
serious amateurs and quite a few
professionals could more than justify
its purchase. o

53



Dick Smith Electronics Centre

TAPE PRICES
CHOPPED

Dick’s done it again! Remembe- the cuts in semiconductors? Well now a
huge bulk purchase of tape has bought prices on top brands right down
among the cheapies. YES THESE ARE ALL GUARANTEED TOP
QUALITY, BRAND NEW FROM LEADING MANUFACTURERS. Buy
direct in quantity and save a fortune — get together with your friends and
share the savings!!

Everyone knows that huge dity and price rises have affected most tape
prices. By rationalising our buying and eliminating types that don‘t sell
well in quantity we can pass the savings on to you.

LIST Price each for

BASF BASF Nothing but the best. This is the \ TR PRICE 5 10 20
= extremely low noise (LH) type in the

Special Mechanics (SM) snap pack. C60sm $2.99 $1.75 $1.55 $1.40

Guaranteed not to jam or damage your
machine. Made in Germany by BASF. Do C90sm $3.99 | $2.25 $2.00 $1.80

not confuse with their cheaper ‘Rainbow
Pack’. This is the genuine SM for as little C1205m $4.99 | $3.00 | $2.60 | $2.50

as $1.40 C90's in CfO2 Chromium dioxide  CGQSM {Cr)| $5.60 | $3.75 | $3.60 | $3.50

too!!

TDK ‘Super Dynamic’ as used by
professionals because it incorporates
Gamma ferric oxide which gives an extended
frequency response from 30 to 20000Hz
and has much lower high frequency drop

off due to smaller particle size. Guaranteed
made by TDK in Japan.

Certron ‘Pro’ This is a top American tape.
An ideal high output, low noise tape for
the budget conscious. Louls Challis & C60PRO $1.35 | $1.15 | $1.00
Associates a leading audio authority
reports that the C60 at—20VU is +0,—3db C90PRO $1.75 | $1.50 | $1.30
from 20 — 19000Hz which is fantastic for
such a low price tape. Screwed cassette C120PRO | $2.25 $2.00 $1.75
try them you won't tell the difference.

Certron cassette head cleaner only 90 cents/

Certron cartridge head cleaner only$1.20
40 MIN. Special Price $1.90 ea

Special Price $2.25¢ea

8 Track Tape Cartridges also from Certron 80 MIN
exactly the same quality as cassettes above. F
Why pay more when you can get quality
at a lower price?

You won't
*"I;hesezoprlc:fs apply beat these

respective prices for top
cassette

ordered USE THIS ORDER COUPON TO SPEED DELIVERY quality tapes.

qu L ORDE.R ' . . MAKE TYPE QUANTITY |COST EACH| TOTAL
Minimum quantity is 5 tapes. Planse order in multiples of five

to simplify handling. Allow P & P as follows — 5 tapes 50 cents,
10 tapes $1.00, 20 tapes or more $1.50. All tapes in stock at
time of going to press. If out of srock we will credit or refund.
No C.0.D. No Backorders (sorry we can‘t AFFORD TO AT
THESE PRICES)

ADDRESS SR AUMIEcls o4 a1 s s s aa e an 004 a s ou' e s oW e o ao e aeseeealts ML UM L4000 snnse Makes P & P

Head Office and Mail Orders 160-162 Paci i
DICK SMITH WHOLESALE PTY LTD ™ Teiephone 4355311 or 02430 344 (st Sore HillaNsw 2065
35 361 Hume Highway Bankstown (1U0yds from Chape! Road) Tel 7096606




FRENCH
AIRLINES

2 UTA Holidays must be\Won
To Nownea.The F?xm of the Pocific

Hmkmwpomdwfuvummfmuuehq7“ym
holiday in charming French Moumea — thers is duty free shopping —
sparkling whits beaches — deep biue ns and its French Restaurants
sre renowned. Vu—neullhvoll tropical peradise heliday.
Apply your skill to complets the Crossword Entry Form below, and
yumllhuyuvmyuupmofhi.l’hmmmlouwm
Helidays to be wen including return economy air fare and Hotel
Accommodation.

LOOK FOR SANSU! SPEAKER

SYSTEM SP 65
THESE A 2Way wide dipm‘ign,
FABU LOUS. m'émmmﬁ".’m.

ith rich and clesr sound,
ansuL :nooth e raiant § i SANSUI SOLIO STATE INTEGRATED

response, AMPI.IFIERS AU 101/506
L LEMA o L o [ wd;\cmmm eomrol lmp“ﬂon within th mnz;‘d
WITH YOUR CROSSWORD  tiht enclosure distinguish everyone. AU 506 delivers 90 watt of

PUZZLE CLUES. systom. 8‘.:‘,:‘,‘" pi:':wf output with below 0.5%

SANSUI “DOLBY SYSTEM”

SANSUI AUTOMATIC RETURN STEREO CASSETTE
TURNTABLE SR 212 OECK SC 737

Reel-to-Reel quality with
Budget-minded and a winner this new cassette convenience. Features
sutomatic turntable is not only mede 'm"t;.d'-""wrdmtgr\:ﬂ v:roﬂ*
cry: orrite rec sy
of carsfully-chosen precision comp- Hesd, Record/Play beck
onents, but it has been designed with P itier Tape
perticular smphasis on eese of switch and peak leve!

3 x indicetor and professional
operstion, relisbility and tonel quality. i ons|

SIMPLY COMPLETE AND RETURN THIS CROSS- Tell us in 28 words or less why you prefer
WORD ENTRY FORM WITH YOUR COMMENTS Sensui Hi-F1 Units:
- 1T COULD BE YOUR FREE PASS TO PARADISE.
CLUES ACROSS: CLUES DOWN:
1. Opposite of Manual. 1. These Ssnsui comp-
3. This Hi Fi Compeny onents sre both solid
couid send you on » state and integrated.
Noumes Holidey. 2. A place for your
5. An Amplifier control records 10 revolve
that accentustes (plurel).
stringed instruments. 4. They produce the sound
6. Abbrevistion for an and enhance your room.
input socket. 9. Sensui amplifiers have
7. The Despest sound. thie Degree of noise level.
8. Abesic pertof tapes  10. Thenew modulation | (NN TN BN | | | e
or fishing rods. code which is incorp-
1" s.muioﬂwneompm- orsted in Ssneui Sterso
........ Tuners.
Conditions of Entry
1. Closing dete 29th September, 1974 — Winners notified by mail within 3 weeks sfter closing date.
2. Chance pleys no part in determining prize winners. NAME
3. Judget’ decisions are finel and no correspondence will be entered into. Entries will be judged on
sccurscy u\d m ADDRESS
4. i tatives of Sensui, their Advertising snd Promotion Agencies, PlC.
Associsted Compcniu and Electricsl Retailers are ineligible to anter. /

Msil to: SANSUI PROMOTION HEADQUARTERS, P.0. Box 73, Hawthorn, Vie., 3122,
SEE SANSUI HI-FI UNITS AT YOUR HI-FI RETAILER NOW 1 | |

RANK INDUSTRIES AUSTRALIA PTY. LIMITED.

Melbourne Office: 58 Quesnsbridge St., South mMelbourne, Vic. A de Office: 2 8 St., Kensi ol. 332 4288.
Tel. 61 3281. Telex 31904. Brisbene Otfice: 14 Pros Street, Fortitude leoy, Qid.

Sydney Office: 177 Salisbury Rd., Camperdown, N.S.W., 2060. ol. 62 7333.

Canberrs Office: 26 Molonolo Mail, Fyshwick, A.C.T. Tel. 96 2144°.  Perth Office: 27 Oxiord St., Lesderville, W.A, Tel. 81 4968.
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BWAUDID IG
FOR $1-30

LIMITED T0 THE FIRST 1000 APPLIGANTS

A COUPLE of months ago, the UK
edition of this magazine arranged for
its readers to purchase 6-watt audio
ICs for a fraction of their normal
price.

Readers bought 3500 in the first few
days!

We have now arranged for a quantity

of these integrated circuits to be made
available to our readers here at a
similarly low price.

The offer is limited to the first 1000
orders received and orders will be
processed in strict rotation-first come,
first served,

If you think that 1000 is enough for

all, bear in mind the response in the
UK!

Please allow at least two weeks for
delivery.

Readers may order as many ICs as
they like, but a separate coupon must

{Continued on page 59)

0.001uF

TO CHANNEL B

NOTES:

PIECE OF COPPER OR TIN FOIL TO EACH
CENTRE TAB, ALLOWING FREE AIR
CONVECTION, FOR 6W INTO 8 OHMS
EACH HEAT RADIATOR SHOULD BE
8cmx4cm

circuit is built in single-channel form).

FOR 3W RMS OUTPUT, SOLDER 5cm x 2em

Ic1

424V MAX

X R4
c2 10 s
0000F o =

10

| c3 cs

5 P 220pF ca 6404F
6

76023ND

0.0015.F

c10
0.1uF
11

—AAMA

cn
0.01uF

22k

w

Fig. 1. Manufacturer’s suggested circuit using the SN 76023 ND with active tone controls. A stereo version may be |
constructed simply by duplicating this circuit. (Note, the TM balance potentiometer will not be required if the
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SINCE ETI was launched in April 1971, it has established
an extraordinarily loyal, regular readership which is still
continuing to grow. The magazine has also proved equally
successful overseas. We have separate editions published in
Britain and France.

Like most magazines, we have made several changes to our
contents and presentation and we would very much like to
know what readers now like and dislike about our present
format.

This will enable us to establish more surely if there are
any features that most readers would sooner see dropped —

. X Technical
— please tick appropriate box level Would

interest Too DK Too YU like

FEATURES High Fair Low High Low more less

Electronics

Technology

Audio

Hi-Fi Tests

News Digest

State of the Art

Sensors On

Tech Tips

Electronics it’s Easy

Book Reviews

Equipment News

Component News

Readers’ Letters

Pop Reviews

Classical Reviews

Constructional Projects

GENERAL
Do you buy ETI regularly?

If so, for how long have you been buying it?

If you have been taking ET1 for more than two
years do you think it is now better or worse.
Or much the same?

How many other people read your copy of ETI?
Do you ever have any difficulty finding one in
your newsagent?

Do you keep issues for more than three

months?

YES/NO

BETTER/WORSE
SAME

Are there any features that you perti-
cularly dislike — or never reed. What are
they please?

if those features were to be upgraded in
some way, would you read them then.

Is there any section or feature that you
would like to see expanded?

ELECTRONICS TODAY INTERNATIONAL — JULY 1974

or others that could perhaps be increased.

To ensure as wide a cross-section as possible we would ask
you to please, please complete and send us this
questionnaire.

We would like to hear from readers who like things just as
they are (if any!) as well as those who would like to see
some changes.

As a small token of our appreciation for your help we will
be giving away 25 annual subscriptions to ET1, these will be
selected in a draw which will be held once all the forms are
in,

Which of the following magazines do you read?

Never or
Reg.  Freq. Rarely

Wireless World
Practical Wireless
Practical E lectronics

Electronics Australia
Australian Hi-Fi
Austratian Electronics Engineering

EMPLOYMENT

Are you employed in the electronics or
closely related fields? ~ Licccccieieieaaneennes
If the answer is YES — in what capacity .....cceeevcannccanee

if not we would appreciate knowing
what your profession is

Do you read ET! as an extension of your

job?  aeeeeesisaaaeaaes
Educational

Age qualification/s SALARY LEVEL

Under 14 Student

14 -16 Under $3500

16 - 18 $3500-$4500

18 -21 $4500-$5500

21-25 $5500-$6500

25 - 30 $6500-$8000

P -35 $8000-$10 000

35 —-45 $10 000-$15 00C

45 — 55 $15 000 +

55 +

Any General Comments
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Stamp
please

Electronics Today International,
15-17 Boundary St.,
Rushcutters Bay,

NSwW, 2011.

25 ANNUAL SUBSCRIPTIONS TO BE WON
As a small token of our appreciation for your help, we will draw 25 of the
replies once they are all in and each will receive an annual subscription to

ET!. You do not have to complete the personal details section to qualify.
If you wish to be considered please fill in your name and address clearly.

Information given_on this form will be treated as confidential and will only be
used for the purpose stated.

First
Fold

4 Second Fold

4 Third Fold and Tuck In

First
Fold
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Fig.3. Printed circuit board foil pattern (full size} for
circuit shown in Fig.1.

Fig.2. How the components are mounted s E OUTPUT
for circuit shown in Flg 1. (Foil =
pattern shown full size in Fig.3). o
be enclosed for every two |Cs ordered,
{original coupons must be used — we
cannot accept photostats).

This is not an ETI constructional To:

project in the normal sense. The
suggested circuit shown here is that
used in the UK where it has proven
totally satisfactory. However we
cannot enter into any correspondence
nor offer assistance in the event of
constructors experiencirg any
difficulties.

Should the offer be over-subscribed,
your cheque or postal order will be
returned in your stamped addressed
envelope. [

NSW. 2011

money if the
over-subscribed.
Number required
(tick please)

SPECIAL IC OFFER
Electronics Today Int.
15-17 Boundary St.,
Rushcutter’s Bay,

Please find enclosed my cheque/P.O. for
$1.50/$3.00 for one/two audio ICs.

| also enclose a seif-addressed stamped
envelope for the return of my IC — or my

offer closes July 25.

offer should be This offer is limited to one or two ICs per
coupon. Readers may order more than
= a two ICs but a separate coupon must be

enclosed for each pair.

OLIVER ELECTRONICS

N 188-192 PACIFIC HIGHWAY ST LEONARDS

VORTEX
CASSETTE

DECK ﬁa/ 2

Stereo Cassette mechanism with cassztte
resettable counter and piano key controls. ..
$29.00 P&P $1.00.

STEREO RECORD & REPLAY PREAMPLIFIER KIT. Fits
directly on to Vortex deck and matches up to piano key
controls. Circuit includes Erase & Bias Oscillator, Gain and
Bias Controls, etc.

BASIC KIT...comprises P.C. Board, Function switch,
Equalisation Inductors, Bias Trim pot, circuit details
etc. . . . Price $8.00 P&P 50c.

COMPLETE KIT...comprises all components necessary
to build the full Preamplifier . . .
Mains Kit to supply pre-amp. $7.50 P&P 50c.

eject,
Price

Price $21.00 P&P 50c.

O—rr <—7o

FHONE 43-5305 PO BOX 4, NSW. 2065.

Amplifiers and Turntable

Amplifier

Turntables

’l BFU 121
BRU 121
BMU 121
Call for our price on all
Apan quality Hi-Fi equipment

i

OLIVER'
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THE BIG NAME STOCKISTS
“"HEATHKIT”“EXPO"“AMPHENOL"” " TRIO" “PHILIPS"” “McMURDO"
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Instant
Component
Service

one order from a single source, delivered in kits, individually or scheduled.

A DIVISION OF S T C — CANNON COMPCNENTS PTY. LIMITED

Acme
Alco
Augat

A. P, Besson
A & R Soanar

Beyschlag
Clarostat

General Electric - U.S.A.

Jean Renaud
Pomona

R.C.A,

Rotron
Sprague

STC-Cannon

Switchcraft

Texas instruments

Circuits
Power Transistors
Small Signal
Transistors
FETS
OPTO
S.C.R’s
Triacs
Linears
Thermalloy ;= Heat Sinks
Transistor Pads
ADELAIDE MELBOURNE SYDNEY
SUITE 6 248 WICKHAM ROAD. 16 GERTRUOE STREET,
147 WARD STREET, MOORABBIN. VIC. 3189 ARNCLIFFE. N 8 w. 2205
NORTH ADELAIDE. P.0. 80X 62 TEL: 69 0444
S.A. 5006 TEL: 95 9566
TELEX: 88095
TEL: 267 2393

NN /(S SN [CS AR /(S SEEEEy /1CS amm— ¢ 8 AR /¢ aEm——

Introducing a unique form of Distribution — BROADLINE DISTRIBUTION providin
buyer with FAST EFFICIENT DELIVERIES and IN DEPTH STOCKING. You can

g you the Professional/Industrial
now buy the leading brands with

RF. Coax. Connectors

Toggle Switches

Push Button Switches

Rotary Switches

IC Sockets

LED Sockets

Audible Alarms

Electrolytic Capacitors

Polyester Capacitors

Ceramic Capacitors

Carbon Track Pots

Switch Pots

Trim Pots

Preset Pots

Resistors

Transformers

Resistors

Precision Pots

Triacs

S.C.R's

Diodes

Bridges

UJ.T's

Push Button Switches

Rotary Switches

Boxes

Test Clips

Power Transistors

C MOS Integrated
Circuits .

Axial Fans

Tantalum Capacitors

Aluminium Electrolytic
Capacitors

Cannon Connectors

Relays

Thermistors

Diecast Boxas

Metra Boxes

Capacitors

{C Sockats

Power Transistors

Small Signal
Transistors

Diodes

Lever Switches

Push Button Switches

Audio Connectors

Digital Integrated




jensen

 MODEL 1

“GREAT
FOR FOUR CHANNEL"
(or any stereo system)

Here's ngod reasons:.—

PERFORMANCE — Fabulous! A power handling capacity of 30 watts, and
yet an efficient system. A frequency response of 40-18000Hz, an
impedance of 8ohms to really suit low cost solid state amplifiers, and a
dispersion angle of 120° of the high frequencies.

and the trademarked “Flexair’’ suspension, for greater clarity and realistic

a VALUE — Well, you get Jensen's "Total Energy Response” design concept,
sound, with a good musical balance, and that’s important.

SIZE — Smalll Only 14'/2" high, 10" wide and 8'/2"" deep, so they’ll fit
anywhere. They are finished in a neat walnut grained vinyl.

@PRICE — Would you believe $99 a PAIR! That's right.

FOR BETTER OR WORSE,
COMPARE THEM.

* Give your ears a chance to
appreciate the fabulous
$99 Jensen Sound

AUSTRALIAN DISTRIBUTORS:

mD Electronics Pty. Ltd.

202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255.

AVAILABLE
FROM

QLD.
Reg. Mills Stereo — Buranda
91 1089

NSW.

Allied Music Systems —
Crows Nest 439 1072
Alltronics Industries,
Crows Nest, 439-1064
Dick Smith Wholesale,
Gore Hill, 439-56311
Dyna Stereo — St. Peters
51-7071

Insound — Crows Nest
929-2714

Kent Hi-Fi — Sydney
29-6973

Magnetic Sound — Sydney
29-3371

Murgatroyd's Music Machine
Sydney — 29-2377
Wests — Burwood
747-4444

Dynamic Sound —
Newcastle 21-188

Audio World —
Wollongong 295-110
Hi-Fi House Wollongong
286-661

Pee Jay Sound Centre —
Broken Hill 7303

A.C.T.
High Fidelity Sound Centre
Fyshwyck — 95-3459

VIC.

Douglas Trading —
Melbourne 639-321

R & G Appliances —
Geelong 915-24

John Lewis — Ballarat
323615

TAS.

Teal House — Hobart
433-249

Audio Service — Bumis
312-390

WA.
Douglas Trading (W.A.)
Perth 22-5171

Hambleys HIF | Centre,
Kalgoorlie 21-1881

190 Willoughby Road, Crows Nest, 2065 N.S.W. Ph. 439-4201



SHOPPING POWER FOR YOUR DOLLAR

NOTE:

Satisfaction Guaranteed or your
money cheerfully refunded!

Dollar Stectchers Sale!

ROLA 24"
MINIATURE
SPEAKER

MINIATURE
PLUG-IN
RELAYS

e Gold-plated contacts.

[} C?mpletely sealed,
dust-free,

OF OUR FANTASTIC VALU-PACS [1$1.00 ea. or 10 for $9.00. SEELSY. o olumtis

84, Invisible Auto Tape Antenna — a revolutionary operation.
invisible tape antenna which may be fitted ® Unlversally used by manufacturers,
around front windscreen or rear window — self mli':ggg’r?é%‘:&’a“ﬁs tstzpre?a‘glro;of\d'ggg; ® Famous brands — STC, Siemens,
;%T\;gl\:;.. Gives clear reception on all stations. 225A, 300 Hz to 5kHz. ;/:Irtlae;ll:ti.or 21 ekt R

85, Rgla 2", 25 Ogm Speam{ = r:ogt}r?ntslstor S\I/vltchln% applications, burglan:
radios, tape-recorders, amplifiers, ho yists etc. alarms, etc.

;);pe '%Zogéx. Normal'ly priced at $2.30. Sale 6 VOLT HEAVY DUTY RELAY :
rice $1. ea. -

86. Ferrite Aerlal Rods — 3/8" diameter rod by ¥ RE20 SPECIFICATIONS
21{2'2'(;ong. Ideal for radio servicemen etc. 3 for .ysp:mp s TR 2lChanIgeover—— 7/8" x 5/8" x 1 3/8"

! ; high $1.50

87.  Ferrite Aerial f 3/8" diameter x 8" long. | § 2040 oPeration. 4 Changeover — 11/8" x 5/8" x
A useful size A fits most radios. 2 for | ¢ Easy-to-mount é3/8 mgrt‘isi.—ulA ——
$1.00. A quality B & R relay made in ontact rating MD,(SUAWatlss

88. Ferrite Aerial Rods — a flat ferrite rod 0.75" x | England. Coll 6V DC, resistance 70
0.2'' x 52 jorg. Suits many Japanese Radios | ohms, contacts ceramic insulated for | TYPE RE1
including National. 2 for $1.00. 250V switching . .. .$3.95, 2 Changeover, DPDT, voit operation,

89.  ter-ite Aerials with coils — 12' diameter x 8'' (11-33) coil resistance 700 ohms.
:ong. A large verrl}e rod forlrrt'lantelhrazdlos a'nd TYPE RE2
arger type portabies: complete wit section —
coil. Ind?vldually packed in styrox foam No. LIGHT gpgrgilrc‘)%ﬁo::g“ rz':l[s)t.:hc}sl;/oo ohari:/
7124. $1.00. . EMITTING DIODE TYPE RE3 '

90. Ferrite Aerial with colis — a 3/8'' diameter x
6 1/8" long rod with 2 separate coils for Type 5023 2 Changeover, DPDT, 50-94 volt
increased versatility. Would suit most radio sets, yp operation, coil resistance 5K ohms.
No. 7126. $1.00. A general purpose redI L'ED, srl‘ﬁ TYPE REA.

91.  Ferrite Aerial with coils — a 378" diameter x In%hlnetl:g:thut;:zeiasasslzrgﬁayto?r bpeazel. Magnetic Latching Relay,

6 1/8' long rod with standard 2 section coil — a Typlcal = forward voltage 1.75V 4 Changeover, 4PDT, 20-47 VoIt
very popular type. No. 7122. $1.00 ea. normal operating current 20mA. | operation. 2 colls, each 1000 Ohms

92.  Ferrite Aerial with coils — a 3/8" diameter x 8" | foIE BRI Eor W PV, | resistance.
long rod with standard 2 section coll — suits | 3v," "maximum forward current | Speclal Feature — permanent magnet
most popular radios. No. 7118. $1.00. JO0MmA. latching ON Positlon.

93. Ferrite Aerial with Coil — small fiat ferrite rod oT 5 for SOCKETS
0.65" x 0.15" x 2.2'" long with standard 2 | REDH O

. section coll. $1.00. SPECIAL 60cL] $2.50 g::: 3 ggggg:g:g e e 282

94, Ferrite Aerlal with Coil — a large flat territerod | | 2002 ROAAEE0VER « v v v e e w
0.65"" x 0.15" x 5.2 long with standard 2 | T T 1000 0C 0000000000000 000000
sectlon coil. $1.00 |

95. Radl'o Knob Asstd — a seilectuond?f 15 ustef|ul BULK STOREAND WAREHOUSE.'
plastic and metal knobs suit car radios, mantels
portables, traknsistors etc.t, 15 for slt.O(i. : d Cnr. Lloyd George Ave-:

96. Minjature S5k ohm votume controls or
transistor radios. Universal type used Ly most 5- R d
manufacturers. Ideal forI bulldn{\r? pocl:let Ladlgs PEN 1 1 1 17 Parramatta oa ’
and for repairs. 4 supplied wi plastic knobs
for only $1.00. S h S

97. Radio Tu{\lng C'ondenser 5 (a’ 3d ?/ar'mghA}tspf Concord OUt '] N- -W-
compact size tuning gang, standar a'' sha
Idealp for bu:lding,t exéerirrt\entlgg ‘glth or 9000000006000 000000000000
repairin radios, uners etc. ran new,
cheapest in Australia! $1.95. i CAR TACH

98. 3 Bank Push-Button Switch — from McMurdo Sinch T.V. TUBE A . 0
— a modern, r{'llnlat:_re lsostast swlt::ht b?nkk!or Brand new, sealed in i (S)-uslto%osh%&w
P.C. or lead wirlng. Features 3 non-interlocking ‘e o
or Inde'pend(;;\t C:| DTbslwI}(ches trnounlted 'l(n og\se manufacturer’s carton ) : goos'r lszoltG
row with attractive ack rectangular knobs. or Neg Grd.
Wo'uld ?nhan::estlhf-sappearance of any ampilfier SPECIAL PRICE $1 1 95, *  Large 3'" scaje
or front panel, $1.45. Latest 3" impulse Tac ’

CARR LU N 2 e X o | 1deal for servicemen, amateurs and sporty-looking - matt b?aockeahtgt::lsna
S raplaceop ity peNa e tri s, | gxperimenters. Specifications:— | designed to mount on top of the duch
radios. 200pf per 95{‘30“"" 'snsbgot Timmers. | Electromagnetic deflection, 70 deg. | and an illuminated = scale for
3 2% Ratarv i S, sit hes — standarg | 2n9e. filament 12 Voit 70mA, Anode | night-driving. Complete with leads

100. oxSiol Rofawy Wakr SWtches = stdndsvd [ ofede 81KV a1 5 GUA, 2nd.ofid voltage fitting instructions and 90 /
(s?lA(lfoType, 3/8' mounting hole, ¥2'' long shaft. 300V, Ist grid cut-off voltage =25V, | warranty. $12.99 day

. . H vy " e
101. 2 = 3 PDT Rotary Wafer Switches — standard | Ilostatic focusing, size 515" x 4% X |
2. Rotan e Sukeh - 3 Bosrionighob triple MINIATURE TUNING CAP

102. otary Wafer Switch — 3 position e .
wafer OAK switch, latest type, 3/8' dlameter ' sgfte) $11.95. (plus $1.00 registered (5t popeiar. Sl his _A_C_I'!'__O_R
mounting hole, %' long shaft. $1.00. 0 lmPorted radlgsp ssluze

103. T Y gy SwIlehes o, POSIHOR PIMS | A limited quantity.of yokes Is.avaiiable | T x 200pf per |
;Ina!lensvelnl/gr:f. k?\ue?éf:'s:ri\/aen gllarggter mounting | 45 suit above T.V. tube. gang WIB Inbuilt

ole, ¥z g . $1.00. i

104. 2 — Rotary wafer switches — 6 pote 3 position H trimmers. $1.00 ea., | n
dual wafer, OAK “H' Type, 38" diameter Price $7.50 0 or 10 for $8.00 ’ :
mounting hole, ¥2'" tong shaft. $1.00.

. ver 5000 Brand New Famous Bran
Burwoed CENTRALLY C’\ Over 500 d b ds
; agn
LOCATED 5 QUALITY SPEAKERS s Plegséav?z):n
Our warehouse [s easy to find ilable e k at y a
eis 12NdLI(S centratlly loI?ated IrAthe aval X stock a e MSP
Sydney Metropolitan rea =
Liovd )3 only 300yds. from Strathfleld FANTASTIC SAVINGS e CTS-USA
e Western Distriputor road. " | SPECIALS HILEI/TWINCONE  HI-POWER GUITAR AMP
& Trading hours are restricted | 2%' 25 Ohm $1.00 6’ 8,15 Ohm $6.50 12'' Lead Guitar/Organ,
to 12 noon_ to 6.00 p.m. | 3" 3.5 Ohm $2.50 8" 8,15 Ohm $7.50 25 Watts, ohm  $24.00
- ) weekdays, 8.30 a.m. to 1.00 | 4!'15 Oohm $2.50 12" 8,15 Ohm  $10.50 12" Lead/Bass/Organ
elecironic] & p.m. Saturdays, to enable mail | 5" 15 Ohm $2.75 6WR 8,15 Ohm $9.95 60 Watts, ohm  $43.00
agencies| & orders to be processed in the | 5'' x4’ 150hm $2.75 8WR 8, 15 Ohm $10.75 12" Lead/Bass/Organ,
5 mornings 6 x4" 15 OHm  $2.90 12WR 8, 15 Ohm $13.50 100 Watts, ohm $67.00
AR B 7" x 3'" 3.5 Ohm $2.90 8-30 8 Ohm $16.50 15' Lead/Bass/Organ
Concor TELEPHONE ENQUIRIES 7" x 3" 15 Ohm  $2.90 3TC 8,15 Ohm $3.75 60 watts, ohm $60.00
8:' X 4:' 4 Ohm $4.50 3UC 8,15 Ohm $4.20 15" Lead/Bass/Organ
Phone 747-6472. Enquiries | 5' x 3" 15 Ohm  $2.35 1" Philips Dome, 100 Watts, ohm  $76.00
witl only be answered during 8 ohm $9.00
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TAPE AND HI-FI
ACCESSORIES
Specially imported from U.S.A.

QUAD SYNTHESIZER

Convert to 4-channel stereo by simply
adding this four channel stereo adaptor
and two additlonal speakers to your
present stereo. Let the derived four
dimensional sound surround Yyou.
Features left and right volume controls

for the vrear speakers and full
instructlons to connect and operate
this amazing adaptor wunit .....
$13.50.

STEREO SPEAKER PROTECTOR

Now you can protect your costly Hi-Fi
system with this 'electronic fuse'’ or
limiter. Useful with amplifiers capable
of up to 100 watts output, it is simple
to instail and requires no further
adjustment or maintenance, A
*volume’t o *“limiting'" control s
provided for each channel to limit
power output to sult any speakers.

Comprehensive instructions are
provided ., . ... $14.95.

CASSETTE HEAD CLEANER

A 20z. bottle of cleaner with
application for cleaning heads of all
cassette tape recorders. Fluid wihil
dissolve and remove atl dust/dirt
partictes . ... $1.29.

TAPE RECORDER HEAO CLEANER
Easy to apply on heads, guides,
capstans, pressure rollers and other
parts which contact tape by using
application brush supplied. Removes
oxlide, grime and other particles 2 fluid
oz $1.29.

TRADING HOURS

12 NOON to 6.00 P.M.
WEEKDAYS

8.30 A.M. to 1.00 P.M,
SATURDAYS

000000000000 OCO0O0D
CASSETTE TUNE-UP KIT

A “must"’ for better sound
reproduction and protection of costly
tape heads eotc. Comprises speclal

quality non-abrasive head-cleaner tape
and a bottle of cleaning solution which
has been specially formulated to clean
oxilde and dust particles without
deforming rubber pinch roller

CARTRIDGE HEAD-CLEANER

This non-abrasive Polyester cleaning
tape gently removes oxide, grime and
dust particles from heads of all 8 track
cartridge recorder — players, Essential
for optimum sound quality
$2.25.

CARTRIDGE TUNE-UP KIT

A speclal ''dogble-header’ cartridge
with non-abrasive head-cleaner tape at
one end and drive mechanism cleaner
at other end. Also includes a bottle of
speclally formulated cleaning solution.
Use foralgbls seconds every 15 hours.

$3.50.

STYLUS PRESSURE GAUGE
A high quallty, accurate balance type

pressure gauge operable from 2 to 10
grams. deal for servicemen and
enthusiasts . ... $1.85.

eth

......

NEW

' @ , FANTASTIC
| uLTRASONIC
| $6.95.0 TRANSDUCER
| Use as transmitter or receiver at
| 30-40 kHz for uitrasonic
experiments. As featured in E.A.
English P.w. and American

magazines. Size 1'" diameter x 1Y'’
long with lead and RCA type plug.

0000000000000 0 00
o FREE FLYER! NEW

WINTER CATALOGUE. ~

send S.A.E. (size about 10" x
6'") with 15¢ postage stamp
for our fantastic = winter
Catalogue of stock dnes
specials and bargain-price
components. You won't be

¥ sorry!

00 000 00O0OOOGCOSNOGONOSIDO

ScooP!
0 $49.50

e 8 digit + error
Indlcator.
[ 0-2-4
point.

e 4 Functions +, —,

Hitsimnn

decimal

X, =
o'Constant feature.

ELECTRONIC
DESK CALCULATOR IC8K

One of the best and most attractive
calculators availabie today, the JAYEM
IC 8K has easv — to — read display
3/8'" high, high-quality proven
keyboard and 240V AC operation for
home or office use. The normal
suggested selling price of this calculator
is . We have purchased the
Importer's entlre stock of this model
and can make these avaliable until they
are sold out at a cost of only $49.50.

'BONUS OFFER

FREE $1 VALU-PAC
of your choice with
every purchase over $10

T.V. SERVICE @

SEMICONDUCTORS

258411 (equivalent to 40440).
Horlzontal Deflection Transistor TO3
case, Vcbo 200V Germanlum PNP
$2.25. [

DG-14 (equivalent to 40442).

T.V. Damper Dlode, TO3 case 200V
rating, Germanium $1.90. (]

|
| STEREO HEADPHONES
EXTRAORDINAIRE!

e Soft-padded
luxurious earcushions.

Q
g JA ::Iss'asod 0$16.95.
g - t SUPER-PRO
= a o MODEL SE-20.

. Ne ® Real Hi-Fi Sound.
>
(@]

The most luxurious semi-professional
headphones you can buy (the normal
price Is around $29). Independent L
and R volume controls for precise level
adjustment, fully adjustable padded
head-band, genuine 25Hz — 15kHz
response, high sensitivity (108d8 at
1kHz with 1mw applled signal), suitable
4-16 ohm outputs, max. input S00mV,
fully guaranteed.

VYOU GET IMORE FOR
VOUR MOIEY FROM

BULK WAREHOUSE AND DISCOUNT STORE
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SAVE MONEY EASIY
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105. 3 — Suppressor Condensers 0.5UF, 160VW for
car ignition. $1.00.

106. Selenium Bridge Rectlfier — 20 Volt, 6 Amp sult
battery charger, compact size 2%" x 3%'' x 2''. $2.95.
107. Plug-In Headshell — standard replacement for
most Japanese turntables and tone arms. ¥2’' mtg holes
suit all modern magnetic cartridges — attractively
finlshed in matt black with chrome trim. $4.50.

108. Plug-In Headshell — super Ilghtweight modei,
simllar to above but finlshed in satin aluminium.
sreatly Improves the appearance of your turntable.

109. DIn to Din Lead — 6 feet cord with 5 pin din
plugs each end for connection between stereo
z;r;pllfler and tape recorder for record/playback.

110. Computer Boards — these popular ex I8M
Computer Boards size 5 x 2Y¥2'"' are loaded with
resltors, dlodes, capacitors, transistors, chokes etc.
Pack of 4 boards with a minimum of 12 transistors,
only ...$1.00.

111. 2 — Car Cigarette Lighter Plugs — very useful for
auto accessories — _suit most car clgarette lighter
sockets. $1.00.

112. 2 — Neon indicator Bezels 250V A.C. — a very
attractive s%uare type red indicator. $1.00.

LALIBRI2IN Volt Indicator Bezels — a beautifully
chromed bezel complete with 6 Volt minigiobe.
Avallable in red, green, amber. $1.00.

114.10 Earphone Plugs/Socket sets standard
3.5mm plugs and opanel mounting sockets, available In
red/black. $1.00.
115. 2 — Mono 6.5mm Plug/Socket Sets — very useful
for microphones, guitars, speakers etc. Comprises 2
plugs and 2 sockets {panel mounting) with changeover
switch. $1.00.

116. 2 — Stereo 6.5mm Pilug/Socket Sets — for all
stereo appllcations, comprises 2 plugs and 2 panel
mounting sockets. $1.50.

117. 6 — RCA type plug/socket sets — standard audlo
input connectors for amplitiers etc. Comprises 6 plugs
and 6 panel mounting sockets. $1.00.

118. Stereo headphone control box — atlows 2 pairs of
stereo headphones to be operated from any amplifier
fitted with a standard 6.5mm headphone socket. Each
pair of headphones has its own siider volume control
and a stereo/mono switch is Included. $5.50.

119.5 — 2 Pin Polarised Line Plug/Socket Sets with
Covers. $1.00.

120. 8 — Standard 3AG In-Line Plastic Fuse Holders.

$1.00.

121. Radlo Dial Kit — handspan clear plastic clrcular
diat, all states dial scales, bush, etc., to suit most
Japanese plastic tuning condensers, $1.00.

122. Tuning Condenser with dial — standard 3/4" x

3/4", 200:! gang with radio dlal kit as described
above. $2.00.
123.10 Asstd. potentiometers — ideal for

experimeters and hobbylsts. All new and useful —
Inciludes preset, ganged, switched and standard types.

1.00.
124.12 Pot — Nuts and washers — shiny brass nuts
and steel lock-washers. Keep ’'em on hand — very
useful. $1.00.
125. 6V DC Car Convertor — ptugs directly into any
car cigarette lighter socket. For use with cassette tape
recorder, transistor radio etc and provides regulated
output up to 300mA. $4.50.
126. 9V DC — DC Car Convertor — simllar to above
but 9V output. $4.50.
127. Cassette Tape Splicer for the adverturous
cassette enthuslast or for repairing broken tapes, you
need this handy llttle unit. Cuts and trims tapes in 2
operations — complete with instructions. $3.95.
128. 6" Side — Cutting Pliers — real forged steel; hand
finished by continental craftsmen. Made in Sheffield
England; best quality for all radio work, with Insulated

handles. Normally priced around $2.95., our price
just ... $1.95,
129.60 — Self-Tapping Screw Assortment. All

Cadmium plated steel, varlous sizes suit radlo and
electronics work. $1.00.

130.120 — Steel washers Assortment — made of
quallty bright steel, varlous sizes and hote gauges,-sult
electronics assembly. $1.00.

131.120 — High Grade Nut Assortment — various
sizes Incl. whit. and BA types a