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Until now tape hiss and other irritating noises
prevented true high fidelity reproduction, so
JVC invented ANRS (automatic noise

reduction system) and incorporated this
exclusive feature in the 1667U stereo cassette
deck.

ANRS (automatic noise reduction system) as
the name implies, ensures absence of tape
hiss without sacrificing fidelity and musical
reproduction and is claimed to be the world’s
best system by independent authorities.

Additionally the 1667U features the ‘cronios
heads’ developed by JVC, that have a life

ten times longer than ordinary heads.
Naturally|CrO,/Normal tape selector switch,
electrically governed DC motor, automatic
stop mechanism and tape counter are all
included.

For maximum recording ease the 1667U
features two large VU meters, separate sliding
volume controls and convenient push buttons.
Allthis helps the 1667U boast of a frequency
response of 30-16000Hz (+3dB) and a low
wow and flutter of 0.15% RMS.

A ‘must’ for any serious stereo enthusiast, the
1667U stereo cassette deck, from JVC.

ZAANRS

Automatic Noise Reduction System

IF YOU'RE SERIOUS
ABOUT SOUND

WT.GD54J.
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Today the living room. Tomorrow the world.

We plan to stay on top, AK Al model illustrated  broadcasts. So make sure the AKA1 Complete

As980. Recommended retail price s925.00. It All AKAlequipment is covered by the Protection Plan warranty card is with your
delivers all known forms of reproduction. Complete Protection Plan. This means 12 equipment.

Mono, stereo, 4 channel:~Matrix-sQ-Discrete months full parts and labour warranty, 12 See your nearest AKAl Hi-Fi Professional now.
—-CD4, plus a highly sensitive AM/FM tuner months free insurance and a lifetime guarantee

which even includes facility for 4 channel FM  on all GX recording heads.

The AKAI Hi-Fi Professionals are: NEW SOUTH WALES: Albury: Haberechts Radio & TV Pty Ltd 610 Dean St Bega: Easedowns Pty Ltd 187-191 Cargo St Bowral: Fred Hayes Pty Ltd 293 Bong
Bong St Broken Hill: Pee Jay Sound Centre 364 Argent St Burwood: Electronic Enterprises Pty Ltd 11 Burwood Rd Concord: Sonasta Music Services 24 Cabarita Rd Canberra City: Allied Hi Fi &
Records 122 Bunda St Civic Charswood: Autel Systems Pty Lid 639 Pacific Highway Cremorne: Photo Art & Sound 287 Military Rd Crows Nesi: Aliied Hi Fi & Records 330 Pacific Highway Dee Why
Mastertone Electronics 824 Pittwater Rd Froe Doek: Douglas Hi Fi 65 Parramatta Rd Fyshwick, ACT: Douglas Hi Fi 53 Wollongong St Gosford: Gosford Hi Fi 163 Mann St Griffith: The Record
Centre 222 Banna Ave Hurstville: Hi Fi House 127 Forest Rd Lismore: Norman Ross Discounts 69-73 Magelian St Marrickville: Apollo Hi Fi 283 Victoria Rd Miranda Fair: Miranda Stereo & Hi Fi
Centre Pty Ltd Shop 67 Top Level Mona Vale: Warringah Hi Fi Shop 5 Mona Vale Court Bungen St Newcast/e: Eastern Hi Fi 519 Hunter St Nawcasile: Ron Chapman Hi Fi 880 Hunter St Nowra
G P Walker & Son Pty Ltd 96 Kinghorn St Parramarza: Magnetic Sound Industries 20 Macquarie St Parramatta: Selsound Hi Fi Pty Ltd 27 Darcy St Phillip, ACT: Allied Hi Fi & Records Cnr
Townsend & Botany Strs Ruselands: Roselands Hi Fi Pty Ltd Gallery Level South Hursiville; Selsound Hi Fi Pty Ltd 803 King Georges Rd St. Peters: Allied Hi Fi & Records 331 Princes Highway
Summer Hill: Fidela Sound Centre 93B Liverpool Rd Sutherland: Suthertand Hi Fi 5 Boyle St Sydney: Jack Stein Audio Pty Lid 275 Clarence St Sydney: Magnetic Sound Industries 32 York St Sydney
Duty Free Travellers Suppliers Ltd 400 Kent St Wagga Wagga: Haberechts Radio & TV Pty Ltd Baylis St Wollangong: Hi Fi House 118 Keira St Wollongong: Selsound Hi Fi Pty Ltd 2-6 Crown Lane
VICTORIA: Melbourne: Douglas Hi Fi 191 Bourke St Melbourne: Pantiles H! Fi Cnr Flinders Lane & Elizabeth St Warrnambool: A G Smith Pty Ltd 159 Licbig St QUEENSLAND: Booval
Woolworths (QId) Lt Brisbane Station Rd Brisdane: Chandlers Pty Ltd 112 Edward St Brisbane: Tel Air Electronics George St Foruitude Valley: Packard — Bell Pty Ltd 302 Wickham St Macka
David Jones Pty Ltd Sydney St Mt Jsa; The Sound Centre West St Newsread: Hendrix Pty Ltd :07 Breakfast Creek Rd Southport: Trevor Stokes

Scarborough St Toowoomba: Catchpoles Cassette Centre T & G Arcade Ruthven St Toowoomba: Humphreys Hi Fi Centre Ruthven St Townsvrlle

Woolworths (QId) Ltd 345 Flinders St SOUTH AUSTRALIA: Adela:de: Ernsmiths 48-50 King William St Adela:de: Flinders Trading Co 55 Flinders

St Glenside Mctrovision TV Rentals Pty Ltd 16 Conygham St Adelarde: Sound Centre 2001 115 Gouger St WESTERN AUSTRALIA Perth Douglas

Hi Fi 883 Wellington St TASMANIA: Burnie: James Loughran & Sons Pty Ltd 29-31 Wilmot St Hobar:: Quantum Electronics Pty Ltd 181 Cotlins St

Launceston: Tasmans Acoustics Pty Ltd 62 Tamor St Launceston; Wills & Co. (1954) Pty Lid 7-11 Quadrant Ulverstone: Gillards Music Centre 57A Th? name you don't‘ have to
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SONIC SHARK REPELLENTS

Sonic shark barriers may well be used
to protect people swimming off Aus-
tralia’s beaches soon.

For the past year a research pro-
gramme organised and led by Aus-
tralian marine researcher Theo Brown
has been studying the effect of sonic
repellents and attractants.

In his latest report to his sponsors,
Theo Brown reports that significant
advances have been made. Experiments
have in fact been reasonably successful
over the past 14 years, but in past ex-
periments it was found that fish soon
became ‘habituated’ to the sonic
sources and ceased to respond to
further similar signals.

It now appears however that by suit-
ably modifying the signal patterns, fish
can be attracted or repelled (as desired)
for substantial periods of time. For
example Theo Brown reports that
schools of up to 10 000 fish could be
controlled for up to three hours.

Shark repellent experiments were
even more successful. Here the ex-
periments were conducted in a lagoon
known to have resident shark popu-
lations. (Rangiroa Lagoon in French
Polynesia). Following a prolonged
period of underwater transmission
with modified repellent signals it was
observed that the sharks did not return
to the test area when transmission
ceased.

Whilst Theo Brown stresses that it is
only conjecture at this stage, it would
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appear that the modified repellent
signals were so objectionable or un-
bearable to the sharks that they tended
to avoid the area, even when trans-
mission had ceased.

Theo Brown’s work has attracted a
considerable amount of interest from
various Australian councils and other
official bodies. Manly City Council has
approved a plan to install a sonic shark
repellent barrier in Manly Cove during
the 1975/1976 season. The South
Australian branch of the Surf Life
Saving Association of Australia has
asked that experimental work with
sonic repellents be undertaken in
South Australian waters.

In aslightly different field the

for help in their programme to eradi-
cate a species of freshwater carp that
is now becoming a serious environ-
mental problem by threatening other
forms of aquatic life.

The Shark Research Expedition is
being conducted in association with the
Medical Oceanographic branch of the
Institut de Recherches Medicales, and
the Service de la Peche, Papeete,
Tahiti. It is financed by donations
from a number of Australian compan-
ies — particularly Pioneer Electronics
(who have supplied amplifiers, cassette
decks and the very specialised under-
water transducers) and BHP. A number
of other companies have donated
goods and materials — such for ex-

Victorian Rivers Commission has asked
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ample as TDK tape.

Sharks, excited by sounds from a concealed transducer, fight to
reach the signal source. The transducer, weighing 14 kg, is concealed
beneath the corals to avoid damage. If accessible, sharks will attack
and consume the transducer during the experiment.




VIDEOPLAYER USES STANDARD
AUDIO CASSETTES

A video-tape system based on the
standard Philips-type audio tape
cassette has been developed by Japan’s
Matsushita Electric Corporation.

The system is currently being demon-
strated in Tokyo using apparently
standard Memorex cassettes.

At present the system appears to be
designed for play-back only,
competing with videodisc systems such
as Teldec, Philips/MCA and RCA.

No further details of the Matsushita
system were available at the time of
closing for press.

A further videoplayer development
is that BASF are believed to be
developing a video version of their
Unisette audio cassette. The latest
version uses the standard Unisette
cassette housing {which accepts %"
width chromium dioxide tape}).

NEW CONTROL SYSTEM FOR
SINGLE LENS REFLEX CAMERAS

Electronic shutter speed and exposure
controls can now be built into single
lens reflex cameras without mechan-
ically modifying the camera bodies or
lenses.

A new control system, developed by
Matsushita Electrical Industrial
Corporation, measures the light at a
preset aperture {in less than two
milliseconds) and then sets exposure
time accordingly. Control range varies

from 0.0005 seconds to four seconds
— dependent upon lens aperture and
film speed.

Prior to the Matsushita development,
it was necessary to have a light
measuring device accommodated
behind the main lens — calculating
light intensity with the lens held
wide open.

TV TRANSMITTER FIRED FROM
GUN

A TV camera and transmitter have
been successfully fired out of an eight
inch {203 mm) gun by the US Navy's
Surface Weapons Centre {Dahlgren
VA). Once at maximum trajectory a
parachute is deployed and the TV
assembly transmits pictures of the
terrain below to an associated receiver
complex.

TEMPORARY RADIO
AUSTRALIA STATION AT
CARNARVON (WA)

The Postmaster-General, Senator Reg.
Bishop has announced that a temporary
Radio Australia Transmitting Station
will be established at the former NASA
Tracking Station site at Carnarvon in
Western Australia.

He said that the new station, approved
by cabinet on 11 March, 1975 was
designed to imprgve Radio Australia’s
Voice in the Asian region, which had
deteriorated with the loss of the Cox
Peninsular/Radio Australia Station in
the Darwin Cyclone Disaster. Since the
Darwin Disaster all Radio Australia
transmissions have had to be derived
from the older, lower-powered trans-
mitting station at Shepparton.

"So! This is the spot of decorating you were hoping to do while | was staying with
mother.”

Several sites in Western Australia
have been investigated for the establish-
ment of the temporary station but, all
things considered, the Carnarvon site
is the most suitable, the Minister said.
The new station, which would
receive its programmes from the ABC
Radio Australia studios in Melbourne
over existing relay links, is expected
to be operational by the end of 1975.
The Minister said that his Department
had already placed orders for the
necessary equipment.

RAAF AIRFIELD

COMMUNICATIONS CONTRACT

ACI Electronics, a member of the
Australian Consolidated Industries
Limited group, has been awarded a
major communications network con-
tract involving the design, manufacture
and testing of base and mobile UHF
transceivers.

The equipment, comprising some 500
hand-held and 300 vehicle mobile and
base units will be supplied complete
with power sources, remote control
accessories, retransmission bays and
full documentation.

The system which is unique to the
Australian Armed Services will be de-
signed in accordance with RAAF techni-
cal-and performance specifications.
Systems are to be installed at both
RAAF and RAN air stations for
ground crew operations which will in-
clude fire services, tarmac control,
airport supply and the broad range
of communication requirements ex-
tending to message retransmission
to other ground and air networks. The
contract is in excess of $1 million.

DIGITAL WATCH PRICES TUMBLE

Digital watches may soon be selling
for less than $50 — and could be as low
as $20 in two years time.

This forecast was made by Victor Kiam
of Benrus Corporation during a digital
watch seminar held in New York earlier
this month. As if to illustrate Kiam’s
point, Litronix (Cupertino, California)
announced a range of five LED readout
watches costing from $US59.95 —
US$49.95.

Not all manufacturers are aiming for
ultra-low prices however. Intersil
for example are about to introduce an
LED readout wristwatch range (called
Cronus) selling for around US$200 —
US$350; and there is also a new HWM
Pulsar unit retailing for about $2000!
But that one has a 14 ct gold case and
strap.

Continued on Page 11
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If the reproduction of music to you is too important to
settle for anything less than totally realistic sound, you
need Amcron audio components. Amcron’s experience in
producing professional studio equipment, where absolute
faithfullness to the original performance is a demand, has
assured that each Amcron component is designed to
reproduce the purest, most realistic, 100% honest live

sound that is as accurate as the most advanced engineering
can make it.

Your Amcron audio specialist will help you select the
models that will best fit your needs and price range.

AUSTRALIAN DISTRIBUTORS:

POV
—————

—— T ——— e g

—————

Whichever you choose, you can be sure they are all
superbly matched pieces for a totally compatible system.
And all are professional quality components built with
painstaking craftsmanship. Anything less just wouldn’t be
Amcron. Write for full descriptive literature and reviews.

AMCron

Crown 'nternational U S A

Made only in America

] 202 Pelham St.. Carlton, 3053 Vic. Ph, 3478255
Electronics Pty. Ltd. 65 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156
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SO TECHNICALLYADVANCED IT SHOULD HAVE BEEN INVENTED TOMORROW




SPECIFICATIONS

Frequency Response:
30102V KHz 3.5db

Crossover Frequency:
500 Hz, 5000 Hz

Nominal impedance:
8 ohms

Maximum Amplifier Power:
200 watts/channel program

Minimum Amplifier Power:
20 watts. RMS/channel

Dimensions:

27%" high, 20" wide, 14" deep
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The reviewers of Hi Fi Newsletter had this to
say about the Infinity 2000A:

“ .. The Infinity people have demonstrated
with the 2000A that they know their way
in the problematic and highly controversial
speaker world. Their representative, then,
deserves our highest rating, and until
something better comes along it remains
our standard in its price category.”

Infinity is proud to announce that something
better has come along — the 2000AXT. It is
better because it is smoother in frequency response,
has much better dispersion and has about 5 db
added efficiency.

It is smoother in frequency response because
we use three new drivers, each developed for its
smoothness of frequency response and low
distortion. It has better dispersion principally
due to our patented wave transmission line
tweeter. Finally, it has higher effidency due to
the application of our original research into the
physics of transducers as applied tc speaker
systems.

The Infinity 2000AXT has the edvantage of
being used with various medium pr ced receivers
as well as the super-power amplifiers of today.

THE TWEETER SECTION

The wave transmission line tweeter is probably
Infinity's most stunning achievement. It's neither
a cone nor a piston drive, not an elactrostatic,
not a ribbon and not an ionic device. In fact, it
really doesn’t appear in any textbooks on acoustics.

This Walsh tweeter, acting as a vertical,
pulsating cylinder, is a purely cohe-ent source
of sound radiation — directly analcgous to the
light emitted by a laser beam. The-efore, it is
transient perfect — a feat which no other speaker
has achieved.

The drive mechanism of the tweeter is a voice coil
in a very intense magnetic field. This drive mechanism
was selected for its simplicity and inherent reliability,
although any drive system could be used inasmuch
as the cone is only plucked at the base.

Sound velocities much higher than the speed of
sound in air are propagated up the metallic cone.
Sound is emitted on various parts of the cone
corresponding to the temporal and spatial scheme
of Figure 1. Thus, each bit of audio information
fed into the device is emitted intact at the same
instant of time. This is true around the entire device
so that 360° coherent radiation is a reality.

THE MIDRANGE SECTION

The midrange speaker is a very high efficiency
4.5" cone utilizing a large Alnico V magnet, the
cone of which is treated for five times the stiffness
to mass ratio of conventional speakers. The sound
quality of this device is big and open with
excellent transient response due to its low time
delay distortion.

THE BASS SECTION

The bass driver is a 12" woofer with a full
one inch movement capability. Its cone is treated
twice — once to increase the stiffness to mass ratio
by a factor of three, while the second treatment
ensures proper cone damping to complement the
added stiffness. The woofer is loaded into the
"Infinity transmission line’" enclosure for superb
bass transients. |t accurately reproduces the very
lowest fundamental bass frequencies with excellent
transient response and very low harmonic distortion.

NG

The infinity fine family of speakers available from

INSTROL — CNRPITT & KING STREETS, SYDNEY; 91a YORK STREET,
SYDNEY; 375 LONSDALE STREET, MELBOURNE e MIRANDA HI-FI —
SHOP 67 MIRANDA FAIR, 525-7800 ¢ QUANTUM ELECTRONICS —
HOBART e TRUSCOTTS — ADELAIDE




BIRTHS

SONALERT (Plessey). — February,
1975. To the Professional Com-
ponents Division, a baby electronic
signal with a big voice. Weight { oz.
(also less than 21 mm thick).
Eagerly welcomed by big brothers
Mini Sonalere, SC 628 Sonalert and
SC 628P Sonalert. This low sil-
houette newcomer is seeking a
good home in automotive, ap-
pliznce and entertainment equip-
ment. Very lovable, will snap-in
fit into 27 mm panel hole with
greatest of ease,

‘Sonalert” is a registered trademark
and Is manufactured by P. R. Mallory &
Co. Inc., U.S.A

PLESSEY @

Plessey Australia Pty Limited
Components Division Box 2 PO Villawood NSW 2163
Telephone 72 0133 Telex 20384

MELB. Zephyr Products Pty Ltd 56 7231. ADEL.
K. D. Fisher & Co 223 6294. BRIS. L. E. Boughen
& Co 70 8097. PERTH H. J. McQuiltan Pty Ltd
68 7111, N.Z. Henderson (N.Z.) 6 4189.

SNP 428

AUDIO
PROJECTS

from Electronics Today

All together in one volume

$2.00* — on sale at most newsagents

In the event of difficulties, Audio Projects
can be obtained directly from us for $2.50
(including postage & packing).

Please address orders to Subscription Dept.,

MODERN MAGAZINES (Holdings) LTD.,
15 Boundary St., Rushcutters Bay,
NSw, 2011.

* Recommended retail price only,
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Continued from Page 6

AWA EXPORTS TO PEKING

As a result of participating in last
year's Australia Exhibition at Peking,
AWA has exported to China test
instruments designed and made at its
North Ryde works.

The instruments, used for calibration
and maintenance of VOR ground
beacons and associated airborne
equipment, have been supplied to the
China National Machinery Import and
Export Corporation, Peking.

The AWA VOR Signal Generator can
be used for calibration and testing of
VOR receivers, beacon monitors and
phasemeters. The Digital Phasemeter
is for field measurement of VOR and
Doppler VOR radiated signals,

AWA Dlgltal Phase Meter

calibration of VOR signals generators
and remote monitoring of one or more
VOR stations.

One of the Company’s subscriber

radio telephone systems, designed to
serve areas beyond the economic reach
of wire lines, was sold in Peking during
the exhibition.

CHRYSLER'S ALL-ELECTRONIC
IGNITION — FURTHER DETAILS

As briefly reported in our News
Digest pages last month, Chrysler may
go over to an all-electronic ignition
system next year.

The main aim of the additional lgnltlon
timing electronics is to reduce exhaust
emissions. Although full details are
not yet available we understand that
input signals are taken from throttle
position, rate of throttle change,
engine temperature, basic ignition
timing, engine speed and engine load
(the latter presumably from manifold
vacuum),

All inputs are fed into a basic
analogue computer made from quad
amplifiers, quad comparators, and a
complementary — MOS counter. The
output . thencontrols the rate of advance
and retard over a wide range.

Although the system is expensive —
primarily due to the cost of the
pressure sensors — it is stifl very much
cheaper than the exhaust-gas recircu-
lators and catalytic convertors that
the system is hoped to replace. In
addition performance is claimed to be
increased by 10% and fuel consump-
tion reduced six to seven per cent.

The system is working satisfactorily
in prototype form and three vehicles
are currently undergoing the Federal
Environmental Protection Agency'’s
50 000 mile obligatory durability
trial.

Electronics is also being applied to
carburretor control. Britain’s
Zenith Carburetor company has pro-

duced a carburretor in which the fuel
metering orifice is controlled via a
feedback loop using signals derived
from a zirconium dioxide sensor which
monitors the percentage of oxygen in
the vehicle’s exhaust gases.

DICK SMITH OPENS THIRD
SYDNEY STORE

Dick Smith recently opened his third
Electronics Centre’ in Sydney. The new

ELECTRONICS TODAY INTERNATIONAL — JUNE 1975

store, at 125 York St, carries a full

range of components, test gear and

hi-fi equipment. It is situated less than
100 metres from Town Hall station in
the centre of the City. Mail order
business continues to be handled
exclusively at the Gore Hill headquarters
The new store is managed by Bob
Johnston.

Continued on Page 13
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Sleek, sheer soundpower. Cambridge Audio
Integrated Amplifier. No fat, no frills.

Just 5% cms deep — but inside a massive

toroidal mains transformer. Rated 35W it exceeds
45W effortiessly. All virtually distortion-free.

In fact less than 0.05% at 1 Khz at all powers

to full power — and crossover distortion

almost non-existent. The sound? Incredible low
frequency response at high levels. Hugely forgiving
for boisterous speakers. Separate outlet uniquely
sensitive for tape volume.

Computer-safe

Overload is impossible. Fail safe protection
computes three ways — pre-amp analog on g

gain control; automatic output monitor;

intricate double — fusings.

After this, other amps
look clumsy.... and sound it.

International experts hail Cambridge Audio equipment as a triumph
of intelligent design, and quality without compromise . .. “in the
highest rank”. For instance the matching Transmission Line

Speakers are unique in their use of a long hair lambswool
damped tapered labyrinth. The result is so rich and

natural it has to be experienced to be believed.

This is truly ultimate sound — by specialists, for enthusiasts.
But the most remarkable thing is the cost: literally about half
what your ear hears.

Cambridge Audio

For people who listen to music . . . naturally




COMPUTER CONTROLLED TRAIN

The world's first computer-controlled
train guidance system for a rapid-
transit network was recently placed
in service in W. Germany for the
Cologne Public Transport Dept.
(KVB).

The system, planned and supplied by
Siemens AG, is built around two Type
320 process-control computers and
controls all underground railway op-
erations in the area covered by the

S

Ebertplatz interlocking — an area ex-
tending to seven stations.

With its four radially converging
lines, the Ebertsplatz underground
station is a particularly important
junction: up to 120 trains per hour
have to pass through it. For a traffic
volume of this magnitude, con-
ventional means of automation such
as relay storages would be too large
and their performance unsatisfactory,
especially as regards the necessary
flexibility to handle unusual traffic
situations.

TINY NEW CALCULATORS

A ‘calculator in a compact’ has just

been released by the Sharp Corporation.

The device is a mere 71 mm by 79 mm
by 19 mm when folded opening up to
9.5 mm by 79 mm by 142 mm when
opened. Weight is about 120 grammes.
The unit is a four-function eight
digit machine in which all components,
wiring, keyboard contacts and display
contacts are formed on a single flexible
printed circuit board. This flexible
board is bent double when the

‘compact’ is closed but life tests have
shown that it can be folded and un-

folded at least 10 000 times without
failing.

A ‘pocket diary’ version of the
‘compact’ unit is also being produced.
This uses a rigid printed circuit board
in a case only 9 mm thick (other
dimensions are 76 mm by 129 mm).

Both units will go on sale in Japan,
Europe and the USA later this month.
At the time of closing for press we have
not been able to establish whether the
units will be sold here in Australia.
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PANTEK
INDUSTRIES

PTY LTD

494 King Georges Road,
Beverly Hills.
Telephone:570-4166

MANUFACTURERS OF
CUSTOM BUILT
LOUDSPEAKERS

4
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Hear a demonstration of the
Philips AD8K/40 Kit.

Full range of Philips Elcoma
loudspeakers available,

Suppliers of audio
equipment and accessories.

Fill in the coupon for your
Philips loudspeakers.

Pantek Industries Pty. Ltd.
P.0. Box 180, Riverwood 2210.

| am enquiring about the
kit/fully assembled loudspeaker
(cross out which is not
applicable).
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ERRATA & ADDENDA

CAR ALARMETI 313
November 1974

Some readers have experienced
incorrect ON/OFF timing relay
latching.

This may be caused by diode D2 in
that, in some cases, it does not ad-
equately limit the reverse voltage
generated across the relay. This
reverse voltage may retrigger the IC.
This can be cured in one of two ways.

1. Replace diode D2 with an EM401
or similar. Break the track between
resistor R6 and diode D2 and place a
second EM401 diode across this
break such that its cathode and the
cathode of diode D2 are together.

2. Add a 220 ohm 1 watt resistor
between the + 12 volt line and the
output {pin 9) of the IC.

MUSIC SYNTHESIZER ETI 3600
April 1975

The photo of the 3600 synthesizer
shows the prototype at an early stage
of development. The filter switch
shown in this picture does not
correspond to the switch wiring
diagram. The wiring diagram is correct.

DOPPLER RADAR ETI 702
May 1975

The following letter has been received
from Philips.

"“The Post Office Radio Branch has
allocated the frequency band 10.500
to 10.550 GHz for low power intruder
detectors. Although we have in the
past referred rather loosely to our
series of Doppler Modules as CL8960,
this particular code number in fact
specifies the frequency 10.687 GHz
which is the frequency allocated in the
United Kingdom.

As a result we apologise for any
inconvenience that may result but ask
that you advise your readers that the
correct device for use within Australia
/s CL8963.

The CL8960 module is not withdrawn
and of course remains available to
any customer who may wish to export

units to the U.K. The complete series is

as follows:

CL8960 10.687 GHz (U.K.)

CL8962 9.47 GHz (Germany)

CL8963 10.525 GHz (USA, Canada,
Australia)

CL8964 9.9 GHz (France)

It may be useful to point out from our
recent discussions with the Radio
Branch of the APO that where X-band
transmitters are used in Australia for
intruder detectors the following
conditions apply.

1. They must not produce any
emissions outside the allocated band
even allowing for effects of temperatures
and supply voltage variation.

2. They must operate in the CW mode
with a power output as measurable into
a load of less than 50 mW.

3. The area controlled by the device
is limited to the owners premises.

If these conditions are fulfilled then
Doppler Alarms may be operated without
a permit.

The CL8963 as delivered meets these
requirements over the specified
temperature range when used with
recommended power supply circuits but
it becomes important to emphasise that
users must not tamper with the tuning
screw on our units which is factory
preset to ensure compliance with the
regulations in force in the various
countries for which they are iritended @

Labgear

leads in

. amplifier technology

Labgear, - manufacturers of Australia’s biggest selling range

ALL CHANNEL

AMPLIFIER

(CM6030/WB)

Two stage. high gain, low
noise, ultra wideband mast
head or in-line mounling pre
ampliher — fully prolected
against static charge Recom
mended for fringe areas

v

PIE

One of the
Pye Group of Companies
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of colour TV Test Equipment, now present their complete
line of TV distribution equipment, engineered for

Australian conditions. The range includes medium and high
power amplifiers suitable for private homes and blocks of
units and higher power headend and repeater amplifiers for
large MATV/CATV systems. The range of distrnbution acces-
sornies includes indoor and outdoor Splitter/Combiners as
well as indoor 6-way Splitters, ideal for home units. Labgear
also have a unique 0 5-20 dB adjustable attenuator and a high

performance band filter

Write or call Tecnico Electronics for the free sixteen page

Labgear Catalogue

Bonus

All the Labgear range of distribution equipment covers VHF
plus FM radio plus UHF. However soon Australian UHF trans

CJ ’ “: 3
0,,“ o
o w.

6-WAY RESISTIVE
SPLITTER (CM6013/RS)

Labgee!

Usnod
| m— .
missions start, Labgear customers will be equipped. Install | v
Labgear—the equipment designed for today and tomorrow | '—'

It costs no extra

Accessories

awsy
Tecmico Electronics also stock the famous Belling & Lee t%
utlet

range of coaxial connectors, fixed attenuators and wall o

sockets

TECNICO ELECTRONICS

&

-

ULTRA WIDE BAND
DISTRIBUTION AMPLIFIER
(CM6034/DA)

PREMIER STREET, MARRICKVILLE, N.S.W. 2204. TEL. 557996
2 HIGH STREET, NORTHCOTE, VIC. 3070. TELEPHONE 489 9322
AVAILABLE FROM LEADING ELECTRONIC WHOLESALERS

MO08389/47%
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Jensen stomps their
own grapes

Some people make their own wine. Jensen starts from the
ground up. too. We've been stomping around in the
speaker field for 46 years. here. in America. Built into every
Jensen speaker system is our Total Energy Response which
provides distortion-free response over a wide performance

range. Jensen's cabinet design is a refreshing treat

finished in hand-rubbed walnut with removable. textured
fabric grills

Our Models 4, 5. and 6 are only samples picked from
Jensen's vintage line. Try a sip of any of our High

Fidelity Speakers. Juicy

AUSTRALIAN .
DISTRIBUTORS: Electronics Pty. Ltd.

202 Pelham St., Cariton, 3053 Vic. Ph, 3478255
65 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156
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AMPLIFIER

TECHNOLOGY

Were valve amplifiers really that good — how do present-day solid-

state units compare?

IT IS SAID that sailing ships reached
their highest state of efficiency and
technical development at the time at
which they were replaced by steam.

By analogy, the same could be said
of the valve audio amplifier, in that by
the late 1950s the normal circuit
design for a high quality instrument
had reached the form shown typically
in Fig. 1, using output beam-tetrodes
in class-A push-pull, in the split-load or
‘ultra-linear’ connection. This gave a
higher output power for a given
output valve plate dissipation, at a
virtually identical harmonic content,
than the earlier (Williamson) triode
connected configuration.

With a single pair of output valves,
operated from a 450 V ht line, typical
performance figures for this type of
circuit are shown in the data panel
of Fig. 1

However, as is often the case no
matter how full the specification, it is
always the things which are not
specified which one needs to know,
and which can make the difference
between excellence and mediocrity.

Fig.1. This high-quality power amplifier (circa 1955} used
output beam-tetrodes in class-A push-pull configuration.

Specifications are shown below.

by John Linsley Hood

In the wvalve amplifier, the
unspecified things included a relatively
favourable harmonic content of the
distortion components — mainly third,
with little content of harmonics higher
than the fifth, especially at higher
frequencies, ard a graceful overload
characteristic, in which the onset of
clipping was gradual and allowed
short-term power outputs of 20-30%
beyond the nominal rating without
dramatic worsening of the harmonic
content. In addition, higher powers
could be obtained when needed
without substantial revision of the
circuit design by incorporating
additional output valves in parallel.
The only limitation was imposed by
the physical size of the output
transformer and the power demand
from the dc power supply. Moreover,
this type of design was very nearly

short-circuit proof, had a good
intrinsic cverload protection
characteristic, was relatively

unaffected by load reactance, and the
harmonic distortion, such as it was,
was of an auditly acceptable kind.

What then were the snags?

The output transformer was a large
and costly item, and the quality of this
almost completely dictated the
performance which could be obtained
from the amplifier. This, therefore,
entailed careful construction, to
provide good matching between
primary halves, a large incremental
inductance and a very low order of
leakage reactance. The heat generated
was considerable, and the total
harmonic distortion, mainly generated
within the transformer, worsened
fairly rapidly  with increasing
frequency due to the limitations of the
feedback network, particularly at
higher output powers, and price
bracket, having inevitably a lesser
distribution. the  step-function
performance was very poor by
presently-accepted standards. Also, if
anyone should then have been
interested in the phenomenon, the
transient intermodulation distortion,
as defined by Otala,! was poor.
Finally, if the amplifier were operated,
even at moderate output levels, into an
open-circuit load, “either the output
valves or the output transformer might
flash-over because of the very high
primary voltages which could be
generated, even though, in principle,
this should not happen.

Nevertheless, within the limitations
imposed by its power-to-weight ratio,
cost and heat output, the valve power
amplifier did, and does, a good job.

By comparison, the early
transformerless transistor-operated
‘quasi-complementary’ power

amplifiers, derived from the ingenious
original design proposed by Lin,2 and

Output power: 25-30 W.
Small signal frequency response: 3 Hz-200 kHz.
Phase linearity (small signat): 450 from 3 Hz-150 kHz.

Signal/noise ratio: Referred to maximum output. Band-width

20 Hz-20 kHz — 80 dB.

Harmonic distortion: 0.1% maximum rated output, at 1 kHz
decreasing as output power is reduced.
IM distortion: 70 Hz/5 kHz 4:1, max output — 3 dB. Less

than 0.25%.
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shown in Figs. 2a and 2b, were
relatively low quality systems, of
which the fundamental short comings
were only slowly realised, and even
more tardily remedied. Of these
shortcomings, the most important was
the necessary adoption of class-B or
class-AB, working in the interests of
limiting the thermal dissipation of the
power devices. The implication, not
realised at the time, was that the
harmonic distortion at full power was
not necessarily or even probably the
same as the distortion at lesser powers;
also that the distortion level at 1 kHz
was unlikely to be the same as that at
10 kHz, or that the performance with
a resistive load, on the bench, was
unrepresentative of that which might
be expected from a more reactive load
when the equipment was in use.

Since the bulk of the ‘medium-fi’
audio amplifiers imported into this
country from the Orient have adhered
to the Lin design with few, if any,
refinements, it is hardly surprising that
the sound quality associated with
many domestic  installations s
unattractive. If this is the yardstick by
which transistor-operated design is
judged, then there can be little dispute
that valves ‘sounded better’. However,
in informed technical appraisal it is
important to compare like with like,
and it is probable that only in the last
six or seven years have designs
emerged which could compete with
valves on an equal footing, and these
have only emerged in commercial
hardware within the last two or three
years, and again mainly in the higher
price bracket, having inevitably a lesser
distribution.

It is fair to say, however, that one
form of transistor-operated amplifier
(that employing transformer drive
with transformerless output, of style
adopted in the UK by Rogers and
Radford) was capable, given good
transformer  design, of a very
satisfactory performance even with
early transistor types. This was subject
only to the inevitable limitations
imposed by the transformer and the
cost and quality considerations it

UPPER HALF OF 0/P STAGE

+1

¥y

=Te LOWER HALF OF 0/P STAGE
Fig.3. How dissimilar opposed halves of a
quasi-complementary output stage causes
distortion.

Fig.2a. Transformer-less amplifier proposed
in 1956 (by H.C. Lin). Fig.2b. This amplifier
uses a ‘Quasi-complementary’ output stage.
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implied. This style of design has not
attracted a large following in the
design field because of the inherent
difficulty of getting reproducibly good
performance from low cost
transformers, and because of the
greater technical challenge offered by
the solution of the problems of the
transformerless systems.

The faults of this early style of
design and its immediate successors,
which are now fairly widely realised,
stemmed from the unsatisfactory
matching of the push-pull halves in the
output stage, the presence of
‘crossover’ distortion (which is an
inevitable feature, to some extent, in
class-B or class-AB operation) and the
use of excessive amounts of negative
feedback (limited only by the steady
state resistive load stability
considerations) to try to alleviate the
intrinsic non-linearity of the system.

IMPROVED TRANSISTOR-
OPERATEO POWER AMPLIFIER
DESIGNS

Although the steady state harmonic

distortion characteristics of amplifier
systems can be improved by the use of
negative feedback, limitations in the
use of this are imposed by the need to
maintain close-loop stability, even if
the requirement of good transient
performance is not considered and the
fact that the utility of this diminishes
as the open-loop phase shift enters the
second quadrant, as shown
experimentally by the author.3 This is
because the classical formulae omit the
possibility that the application of

negative feedback may reduce the
magnitude of the fundamental to a
greater extent than" that of the
unwanted harmonic. To a large extent,
therefore, the performance of a
feedback amplifier, when feedback has
been applied, is determined by the
characteristics of the design without
the benefit of this. Thus, such things
which can be done to improve
open-loop performance will show
benefits in the final result obtained
after feedback has been incorporated.
In the case of transistor amplifiers, the
open-loop characteristics are largely

m,,%
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Fig.4. This transistor
output stage is
fully symmetrical.
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AMPLIFIER TECHNOLOGY

Fig.5. Alternative form

of circuit shown in Fig. 4.
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Fig.6. Quad output triple
circuit.

TRANSFER CHARACTERISTIC

Fig.7. Darlington output
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+ stage has very good

symmetry-distortion figures,
as low as 0.003% can be
achieved.
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TRANSFER CHARACTERISTIC

determined by the form of the output
stage, and residually influenced by the
performance of the preceding low
power voltage amplifier stage.

The most obvious requirement for
improvement in the open-ioop
linearity of the quasi-complementary
transistor amplifier was the removal of
the asymmetry of the output devices,
which, in  turn, required the
production of fully complementary
power transistors. When these became

18

available, fully symmetrical designs
employing these, of the type shown in
Fig. 4, were evolved by Locanthi4 and
Bailey.5

The major advantage of this type of
output transistor configuration is that
it allows a much closer match in the
transfer, at the crossover point, of the
two output halves than is obtainable
by other simple systems. However, it
has snags. These are that the proper
operation of the output stage

demands, a correctly-chosen forward
bias (like any other class-B push-pull
system), but this depends on the
temperature-dependent characteristics
of the output transistor base-emitter
junctions. it will be found, therefore,
that if the quiescent current is set at
some optimum value for minimum
harmonic distortion, with the output
transistors at normal idling
temperature, and the amplifier is then
driven hard for a minute or two, the
quiescent current will alter to some
less favourable wvalue. [f some
temperature-sensitive device is
mounted on the output heat-sink to
compensate for this effect, the result
will be complicated by the
temperature lag between output
transistor base-emitter junction and
sensing device. An additional but
minor disadvantage of this
configuration is that the available
output swing delivered to the load is
lessened by the presence of two
forward biased base-emitter junctions
in each output stage half. Additional
imperfections are that the output
stages, even when employing
apparently mirror-image types of
device, are not truly symmetrical at
high powers and at operating
frequencies approaching F/10, as
shown by the authorf, and that even
when a notionally good match has
been obtained at lower powers and
frequencies the crossover transfer is
still discontinuous’? (Blomley).

Designs using an alternative output
configuration of the type shown in
Fig. 5, which minimises the first two
of these problems, have been described
by Teeling,8 Ruehs,® the author,10
and Hardcastle and Lane,11 Until the
advent of monolithic complementary
(pnp and npn) power Darlington
output transistors at economical prices
(which have tended to encourage the
use of output stages of the form
shown in Fig. 4 but with a
substantially worse thermal stability
than that obtainable using separate
driver transistors) this latter form
would represent the majority of the
better power amplifiers having output
powers of 30-75W into eight or four
ohm loads designed in the USA.
Numerous examples of this system can
be found in the application notes of
the semiconductor manufacturers.

In all of these systems, it is
important that the output stage should
not present a significant load upon the
driver transistor (7r7 in Figs. 4 and 5)
which means that in general it is easier
to obtain good steady state harmonic
distortion characteristics if a ‘triple’ is
used as the output ‘half’. However,
this leads to rather greater difficulties
in obtaining the high degree of loop
stability needed for satisfactory
transient performance.
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FURTHER IMPROVEMENTS

If, then, this is the representative
state of the bulk of the good quality
audio power amplifiers, of medium
power, how does this compare with
the state attained by valve-operated
designs, at their highest stage of
evolution in the late 1950s, and what
further steps in transistor design are
necessary or have already been taken
to provide improvements in
performance or higher output powers?

Taking first the question of
comparative performance, it can be
said at once that the general transient
behaviour of the transistor circuit is
considerably superior to that of even
the good valve amplifiers of the ‘50s,
and this definitely shows. Although
most circuit designers would admit to
shortcomings in power amplifier
transient behaviour, this reflects
mainly a greater understanding of the
problems involved, particularly with
the highly reactive loads offered by
current multiple-driver loudspeakers in
the contemporary ‘monitor’ class.

Further improvements need to be
made if the designs currently offered
are to vield a ‘good transient fidelity’
at output levels approaching their
rated power maxima. On the subject
of steady state harmonic distortion or
overload behaviour, the situation is
not nearly so satisfactory. Although
most of the better contemporary
designs offer harmonic distortion
figures of the order of 0.05% or better
at maximum and lesser powers, the
structure of the harmonic distortion
tends to be richer in higher order ‘odd’
harmonics which are by their nature
alien to the ear and are therefore
noticed and found unattractive.

Also, these relatively low THD
figures are conditional upon the
amplifier in question having been set
up correctly in the first place, and
upon the design being of a form which
allows this adjustment to be preserved
through the changes in operating
characteristics imposed by ageing and
ambient temperature. This is nowhere
so automatically a product of careful
design as in the case of their valve
forerunners. Additionally, there is an
insidious type of fault which can arise
in the case of the ‘solid-state’ design,
that of transient instability on reactive
(ie real life) loads due to the designers
having been tempted into the use of
excessive amounts of  negative
feedback in the pursuit of impressively
low THD figures, without being
sufficiently cautious about the
subsequent effects.

For the necessary stability of the
quiescent current in the output stages
of the amplifier — essential for
preservation of the desired crossover
continuity — it is desirable that the
base-emitter junctions of the output

COLLECTOR CURRENT 4

CURRENT ——o
LM 108

Fig.8. This graph shows
secondary breakdown 05Af-
characteristics of
typical silicon power
transistors.

THERMAL OISSIPATION LiMiT
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SECONDARY SREAKDOWN
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transistors should not be included in
the forward bias determining system.
The forms shown in Fig. 5, the
celebrated ‘Quad’ triple of Fig. €, and
the arrangement shown in Fig. 7 using
power Darlington transistors are much
to be preferred. In particular, the
latter form has a very high degree of
symmetry, even up to high operating
frequencies, due to the nature of the
construction of the power devices, and
allows the design of power amplifier
circuits having distortion figures in the
region 0.003-0.006% at 1 kHz. (A
circuit of the type evolved by the
author’s  laboratories using this
configuration, for high output powers,
is shown on page 22).

The other remaining problems, those
of somewhat greater frailty of the
semiconductor systems under overload
and the need for improved transient
performance, require either better
devices or a better understanding of
the problems involved. Taking the first
of these, the present disadvantage of
the transistor, vis-a-vis the thermionic
valve is, in part, due to the relatively
diminutive size of the power transistor

‘chip’ (about 0.1g) and its
consequently trivial thermal capacity,
to which is added the further problem
of secondary breakdown of the
junction. This type of failure occurs,
typically, in modern silicon power
transistors when currents in the range
100 mA—3A are drawn from the
device at voltages in excess of 35 or
40, the nature of this voltage/current
relationship being shown in Fig. 8. If

this region is transgressed
operation of the device for any
significant length of time, the

semiconductor material begins to heat

up in such a manner that the forward.

base-emitter junction potential begins
to decrease. Since the effect of this
heating is inevitably non-uniform, if
only because of microscopic variations
in the thermal conductivity or degree
of doping of the emitter, some regions
of the emitter will heat more than
others, with a consequent further
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decrease in their junction potential
and a further increase in the current
flow. This situation is obviously an

unstable one and can lead to rapid
destruction of the semiconductor
device if the current flow persists, or
the rate of generation of heat exceeds
the rate of possible lateral diffusion of
it. One of the big advantages offered
by the use of power FETS, of the type
developed by Yamaha is that this type
of self-destruction mechanism doesn’t
occur, and the device characteristics
are more akin to those of the
thermionic valve in this respect apart,
of course, from the still small size of
the active component.

Two alternatives are therefore
available to the designer of
semiconductor circuitry of high
powers — to use relatively low
collector voltages, so that the
secondary breakdown regions are
avoided, or to develop very rapid
action protection circuitry. The first
of these involves the restriction of the

use of the circuit to low load
impedances, if the Lin type
transformerless construction is

adopted, or the use of transformer
output systems. These latter designs
are, in general, the mainstay of present
high-power amplifier units (250W or
greater), but it is difficult to obtain
harmonic distortion figures much
below 0.5% with this configuration
because of the limited amount of
negative feedback which is practicable.

If sufficiently effective protection
circuits are employed, so that the
transistors can be used safely in
proximity to the secondary
-breakdown region, the transformerless
form can be used with low distortion,
and with output powers up to 500 W
into four ohm loads.

Two notable examples of power
amplifiers in this power bracket are
those developed in the USA by Crown
(Amcron) and Phase-Linear. The type
of output transistor configuration used
in these is shown in Fig. 9a and 9b,
and is subject to patents covering its
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AMPLIFIER TECHNOLOGY

+ Figs. 9a/b. Output stages
used by Crown and Phase
i Linear — power output
transistors are
1 paralleled.
»—@> 34
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employment. In these output stages, consequent need for large amounts of

the transistors Trx and Try are negative feedback to minimise the
normally non-conducting, but come ensuing distortion. Presumably for this
into conduction when the transistors reason the preceding voltage amplifier
Tra and Trb pass sufficient current  stages in both the Crown and
through their emitter circuit resistors. Phase-Linear designs are highly
complex, with great care taken to
ensure the linearity of phase within
the effective pass band of the system.
It was mentioned earlier that the use
of negative feedback becomes less
useful as a means of reducing
distortion when the open loop phase
angle enters the second quadrant, and
from this certain guide-lines can be
-50v laid down for the design of low

distortion feedback amplifiers.’3 In

general these require the use of

transistors which have adequate hf

response, and the use of as few signal

amplifying stages within the overall

An  apparent snag with  this
arrangement, even though it does,
conveniently, allow the use of output
transistors in parallel, is that it
produces an even more complex
crossover transition, with  the
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Over the past few vyears, the

; importance of good transient
::‘?“ behaviour, particularly when used with
reactive loads which may well
exaggerate incipient tendencies to
malfunction, has been much more
widely realised, mainly due to the
work of Otala“{ 15 16 \who has shown
the conditions in which transient

intermodulation may occur. At least
one commercially available design has
been offered in which this parameter
has been optimised in the manner
suggested by Otala. However, there is
some body of opinion that this is not
the whole story, particularly since,
even with sensitive test methods and
amplifiers of a type which are likely in
principle to suffer from transient
intermodulation distortion, this
phenomenon only tends to show up at
power-levels close to the output
maximum of the design. It is, in any
case, an awkward parameter to define.
In the form suggested by Otala, in
which the input stage of a feedback
amplifier will overload and produce
gross, short-term intermodulation
effects when the rate-of-change of the
input signal exceeds the possible
rate-of-change of the voltage or
current feedback, the propensity of
the design to suffer from this defect
can be predicted by knowledge of the
output slew-rate. If the possible
output slewing rate divided by the
feedback ratio is greater than the input
signal slewing rate, then this form of
distortion will be made less likely, or
eliminated altogether; this is true
regardless of the internal form of hf
compensation employed within the
amplifier.

In view of the need to define the
transient performance of an audio
amplifier in a manner -which is as
simple to comprehend and as
unambiguous as the defined total
harmonic distortion or
intermodulation distortion for the
steady state condition, the author has
suggested the adoption of the concept
of ‘settling time’,17 as the parameter
to optimise, partly because this is now
in widespread use as a means of
defining the performance of
operational amplifiers, and partly
because it seems evident that when an
amplifier has ‘settled’ following a
transient disturbance, the known
steady-state parameters will apply.
From this argument, it would follow
that the shorter the settling time of
the amplifier (defined as the time
which it takes the output signal
voltage to arrive within, and stay
within, some small, specified, error
band on either side of the true
steady-state value, following the
application at the input of a transient
disturbance — usually a step-function
in voltage) the more faithfully will the
amplifier reproduce signals containing
transient-type level changes. It is
interesting in this context that the
types of circuit design and hf
stabilisation which lead to short
settling times also provide good
transient intermodulation distortion
performance, and good reactive load
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stability. Unfortunately, the converse
is not always true. However, as
mentioned earlier, these are the
parameters which concern the
designers of high quality solid-state
circuitry, in which a very much higher
standard has already been reached
than was practicable with the valve
designs of the late '560s. What would be
possible in the light of present
knowledge, with the use of hybrid
valve-transistor designs using
transistors for the small-signal stages
for which they are ideally suited, and
power output valves coupled to high
quality toroidal output transformers
to minimise hf phase-shift, is an
interesting field for speculation, but it
seems unlikely to attract commercial
interest.

PREAMPLIFIERS

{f anywhere, this is the field where
the transistor and, in the near future,
the monolithic integrated circuit, has
really come into its own, with the
elimination of heater-circuit wiring,
the facility of the use of npn and pnp
devices (for right-way-round and
upside-down usage}, junction and mos
field-effect transistors for very high
input impedance applications and the
minimisation of circuit stray

capacitances by virtue of the small
physical dimensions of the elements in
use. Also, because of the absence of
heater circuit and cathode-heater
capacitance  complications, much
greater freedom is available to the
designer in the choice of signal and
feedback injection paths. As ever, the
requirements remain for good
signal-to-noise ratios, low hum and
radio-break-through  pick-up, good
linearity and good overload margins to
cope with inadvertent maladjustment
of the gain controls. Only in this latter
context has the thermionic valve a
significant  advantage over the
solid-state device and this advantage,
stemming from the limited voltage
capability of the low-noise small-signal
transistor, is being eroded by design
improvements. A circuit arrangement
giving a very low input noise level, a
low distortion factor, and an output of
up to 30 V rms, is shown in Fig. 11.
For very low noise levels, the
impedance of the input circuit is of
primary importance, in order to
minimise the thermal noise originating
at this point. At the moment, discrete
transistors offer a significantly better
performance than the best of the
available integrated circuits, and pnp
bipolar transistors are better than npn
devices because of their lower surface

recombination noise. With good
small-signal transistors, device input
noise values over the 10 Hz-20 kHz
bandwidth of the order of 0.15 uV
have been claimed, but under
circumstances where the input circuit
itself would introduce some 0.5 u V of
wide band noise.

With practical devices, and low
input-impedance  arrangements, a
figure of the order of 0.25 uV,
referred to the input would appear to
be the lower practical limit. Such
circuits must use series feedback
configurations, of the type shown in
Fig. 10, in order to take advantage of
the low input impedance offered by,
say, a microphone transformer. This
leads to the penalty, as shown
previously, that the distortion with
feedback will be higher than with a
shunt feedback arrangement.18 19
This arises because of ‘common mode’
failure in the feedback path, but can
be substantially reduced, as in Fig. 10,
with a single input transistor, if the
input device is operated in ‘cascade’ to
minimise the extent to which the
feedback voltage applied at the emitter
is able to modulate the
emitter-collector voltage. Also, as
shown earlier,20 the distortion in the
bipolar transistor is an input
characteristic function, and decreases

put — 3 dB.
Settling time: <5 us.

S/N ratio: —90 dB ref max output.

Output impedance: (1 kHz) 0.02 ohms.
No instability or alteration of square-wave response on reactive loads up to 2uF + 4 ohms. Unaffected by o/c operation, system
closes down and draws negligible power from power supply if s/c or improperly low impedance load is connected across outputs.

Power output: 270W, continuous power, into 4 ohms. (S00W + in bridge connection into 8 ohms).
Frequency response: dc — 40 kHz {—3 dB point).
Harmonic distortion: Less than 0.01% at maximum and lesser powers, 10 Hz-3 kHz. No crossover products detectable at max out-

-

Fig.11. This amplifier ADIUST
produces 270 watts "'{ESS
{continuous power

into four ohms) with 330

a frequency response
within 3 dB from dc to
40 kHz. Distortion is
less than 0.01%.
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AMPLIFIER TECHNOLOGY

as the input device gain is increased.
This is obtained in practice by keeping
the emitter circuit impedance low, and
the collector circuit impedance as high
as practicable.

At the typical 0 dB level at which
much signal handling and mixing is
done, there seems now to be ljttle
reason why devices of the type of the
third-generation monolithic
operational amplifier integrated circuit
should not be used, since these are
reliable, have good transient
ihtermodulation distortion and
settling-time characteristics into fairly
high impedance loads and have
excellent supply-line, signal and ripple
rejection, which simplifies the task of
isolating signal channels.

A PRACTICAL HIGH-POWER,
HIGH QUALITY AMPLIFIER

The design of good quality,
transformerless systems of the general
structure shown in Fig. 2a requires the
use of output transistors of
‘complementary’ structure uniess one
of the several possible circuit artifices
242223 s uysed to provide an
operational equivalent using only npn

HITARCHI
TAPES
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Postage
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Logan Brae Audio Sales

P.O. Box 24, Carlton, 2218. NSW
Telephone: 587-3475
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power transistors. of the
complementary power transistor types
available at an economical cost, the
choice at high working voltages is
restricted to power Darlington devices,
constructed using an epitaxially grown
base region. This indicates the use of
the output configuration shown in Fig.
7 which can, if operated with suitable
component values, give a very high

intrinsic  linearity coupled with
excellent transient behaviour and
negligible load on the preceding

class-A driver stage.

This allows the use of a low-power
high  voltage driver transistor,
operating under conditons of very high
voltage gain into a two-transistor
constant-current-generator load. Since
the forward bias for the output
transistor ‘triple’ is defined by the
characteristics of the input transistors
in the ‘triple’, and these remain at
ambient temperature, it is possible to
use the characteristics of the constant
current generator circuit to provide
the necessary compensation for the
influence of ambient temperature on
the quiescent current. Since the
transistors determining this remain
cold, even under high power drive, the
power output of the amplifier does
not influence the quiescent current
setting. This is a necessary requirement
for ensuring low distortion. Moreover,
since the stages which determine the
I setting handle only small powers,
their parameters will remain constant
with time; again, this is a desirable
feature.

In order to minimise the effect of
common mode distortion at the input,
while preserving the facility of a direct
coupled structure, the customary
input ‘long-tailed pair’ has been
replaced by a single transistor, in
which the offset which would
otherwise arise due to its base-emitter
voltage and the emitter circuit current
flow through the feedback resistor, is
removed by an additional constant
current source employed to inject a
sufficient quantity of current into the
emitter of the input transistor to
offset this voltage. Again, since the
input transistor remains at ambient
temperature, the constant current
source can be arranged to track this
thermally, and remove errors in dc
offset due to ambient temperature
changes.

The input preamplification s
provided by a monolithic operational
amplifier integrated circuit, which
minimises the gain requirement of the
power  amplifier  circuit.  Very

fast-acting output transistor protection
is provided by 7r71,12,13,14 and
7r21,22,23,24 of which 7r13,14 and
Tr23,24 are connected to act as small
signal thyristors.

Prototype amplifiers built to the
design shown in Fig. 11 have given
measured performances as shown in
the data panel (of Fig. 11).
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Although the circuit, as described,
was intended for a high quality
industrial application, for which high
linearity, direct coupling from input to
load, and minimal phase-shift within
the operating region were desired, the
characteristics of this amplifier would
appear to be ideally suited to use in
high quality audio and studio
applications, should the circuit shown
be of interest to companies operating
in this field. ®
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RAMBLER

Starts you off on the right track.

The BDP-100 Turntable and the SA-8200 amplifier
are two fine examples from the Rambler Range of
Hi-fidelity audio equipment.

The BDP-100 2-speed turntable is quality engineering throughout,
featuring a diecast platter, belt driven from a synchronous motor.
An “'S"'-shaped, low
tracking error arm with _
adjustable anti-skate and  §
lateral balance. Auto cut
and return arm with indep -
endent dampened arm lifter.
Magnetic cartridge with

diamond elliptical stylus.

Spring loaded detachable lid.
Shock absorbing felt based feet.
Sprung, heavy gauge metal motor
board and wired ready for CD-4.

Cnannel it through our SA-8200
multi-purpose, stereo amplifier 4
with its 55 watts RMS per
channel output. Harmonic
distortion of less than

0.2% at 45 watts RMS

per channel. Inputs:—

2 phono, 2 AUX,

2 tape, tuner and mic.

Separate base and

treble controls on each

channel. High and low filter
switches and loudness control. s
Provisicn for 2 pairs of
speakers. These are just

some of the many value

packed features in these

two superb pieces of

Rambler Hi-Fi equipment.

‘““‘Rambler — The Best Thing That Has Happened to Music.”

See and hear the Rambler range of sound equipment at your Rambler dealer
now and compare the outstanding performance and value.

o

Distributed and serviced throughout Australia by Sun Electric Co. Pty. Ltd.
Melbourne, Sydney, Brisbane, Perth, Adelaide, Hobart and Canberra.
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Sole Australian distributors:

INTERNATIONAL DYNAMICS

(AGENCIES) PTY. LTD,,
P.0. Box 205, Cheltenham, Vic. 3192.

Renowned for
quality of performance

lonnoisseur

BD2 Integrated Turntable and pickup arm, a cleanly-designed unit with two speeds, hydraulic

lift/lowering device, press button speed change. Turntable is fitted
with anti-vibration springs, drive motor is synchronous for constant
speed. Power consumption less than 5 watts. Precision ground belt
drive, aluminium platter with precision ground spindle. The BD2
considerably exceeds broadcast specifications in respect of wow,
flutter, hum and rumble. Wow/ flutter less than
_ 0.1%. SAU2 pickup arm is suspended on a
| gimbal assembly for very low friction. Anti-
skating is achieved very simply but effectively,
without the use of complicated and fragile com-
ponents. Robust construction means you can use
the very best of cartridges with every confidence!
| Test BD2 at any Interdyn agent—soon!

/

Also available — BD1 Turntable Kit

Here's the way to save money and still achieve

top performance! Can be assembled by the
home constructor within an hour, and when

completed gives top quality performance.
No soldering is required—the only tools
required are a small screwdriver and
pair of pliers, apart from the special
spanner included in the kit. See the
BD1 kit at your Interdyn agent!

TAS. Audio Services, 44 Wilson St, Burnie 7320
Telephone: 312390
N.S.W. M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221 viC. Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121

Available from:

Telephone: 546 1464 Teiephone: 42 3762
Q'LD. Stereo Supplies, 95 Turbot St, Brisbane 4000 W.A. Albert TV & Hi-Fi, 282 Hay St, Perth 6000 -
Telephone: 21 3623 Telephone: 21 5004 o
S.A. Challenge Hi-Fi Stereo, 96 Pirie St, Adelaide 5000 A.C.T. Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606 >
Telephone: 223 3599 Telephone: 82 1388 <
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AT the close of the 18th century,
communication systems using optical

signalling  techniques  were in
widespread use, but there were already
signs of changes to come.

Schilling’s magnetic-needle detector,
proposed in 1832 for use in a five-wire
telegraph.

26

EARLY
RADIO
PATENTS

— a pot-pourri of early ideas in ‘wireless’ and

telecommunications.

THE EDISON EFFECT

“If a conducting substance is interposed anywhere in the vacuous space
within the globe of an incandescent electric lamp, and the said
conducting substance is connected outside of the lamp with one
terminal, preferably the positive one, of the incandescent conductor,

a portion of the current will, when the lamp is in operation, pass through
the shunt-circuit thus formed, which shunt-circuit includes a portion of
the vacuous space within the lamp.”

US patent No 307031, 21 Oct. 1884 to Thomas Alva Edison.

In 1747, for example, a certain Dr.
Watson transmitted static electricity
through 2800 ft wire and 8000 ft
water, thereby demonstrating both
long distance transmission of electric
signals and also the use of an ‘earth’
conductor,

Six years later, in the ‘Scots
Magazine’, Charles Morrison proposed
an electric signalling system using 26
wires, one for each letter of the
alphabet. An electrostatic generator
was used as the transmitter and 26
spark gaps as the receiver.

At the start of the 19th century a
more convenient source of electrical
energy than the electrostatic generator
was developed — Volta's electric
battery. Inventors were not slow to
recognise its advantages. Thus, in 1809
a 26-line galvanic telegraph was
devised using the electrolytic action of
the electric cumrent for detection
purposes. A major problem however
was still that of finding a suitable
detector, for the electrolytic detector
was little more reliable than the spark
gaps and suspended pith balls used
with the electrostatic systems.

A satisfactory solution to this
problem was finally found in the

1830’s, inspiration being derived from
Oersted’s discovery in 1807 that a
current carrying wire was capable of
deflecting a nearby compass needle,
The use of a magnetic needle type
detector was proposed by Schilling in
1832 for use in a 5-wire system, and
single wire systems were proposed the
following year by Schilling and also
Gauss and Weber.

Up to this time there were few
British patents in this field, perhaps
partly due to the fact that until the
latter part of the 19th century
patenting was a dauntingly complex
and expensive procedure (due to the
large number of irrelevant officials,
including someone called the Deputy
Chaff-Wax, who had to be approached
and amply paid), and perhaps partly
due to the fact that much of the work
done had been by way of pure
experiment rather than as a
commercial enterprise.

This  situation changed most
definitely in 1837. That year Cooke
and Wheatstone obtained Patent No.
7390 for “improvements in giving
signals and sounding alarums in distant
places by means of electric currents
transmitted through metallic circuits”,
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in the specification of their patent
they described a ‘‘five needle
telegraph”” which worked “by the
simultaneous deflection of two of the
magnetic needles whose coils are
included in the circuit, the required
letter being found on a dial at the
point to which they converge”. This
proved to be a practical proposition
and was put into use on the Great
Western Railway almost immediately.
At about the same time, in the USA,
Morse, deriving inspiration not from
Oersted’s discovery but rather from
Sturgeon’s development in 1825 of the
electromagnet, was working on a
telegraph system using a single wire
and an electromagnetically operated
‘tapper’ as the receiver.
Morse also used the electromagnet to
enable signals to be transmitted over
very long distances from relay station
to relay station. Cooke and
Wheatstone al.so described the use of a Cooke and Whaststone's
‘relay’ in their original patent. Their five-needle telegraph
relay was for use in sounding an alarm {patented in 1837). The
bell at the receiving station and  instrument operates by
comprised a wire on a magnetic needle ‘.,’,’"‘:/"’";:":/:t‘:_“'; ”:‘;;es
which dipped into mercury on 'sog,,,v;,o,,,egpo,{mz,
deflection of the needle and thereby the required letter on
completed a local alarm circuit. the dial.
Having solved the problem of
transmitting signals overland, the next

N
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Pre-dating Marconi by 33 years, this system used both electromagnetic induction and earth leakage currents — it is not clear how the circuit
operated — the relevent patent (2682 of 1863) admits that “the method of working is not clearly specified.”
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This ‘wireless’ system of 1892 used electromagnetic 8

induction between loops ‘A’ and ‘B’ to provide a

communications link between land and a lightship.
goal was to cross the seas. In 1845, in Two major problems arocse in

British Patent 10939, the patentee, J.
Brett, described an improved form of
printing telegraph and referred to the
possibility of using it with an ‘Oceanic
Line'.

Five years later concessions were
granted to certain Messrs. Brett for a
cross-channel telegraph and the line
was finally laid in 1851. A
trans-Atlantic cable came into use in
1858.
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connection with underwater cables:
that of satisfactorily insulating the
conductors from each other, and that
of attaining high transmission speeds
despite the retarding effect of the
interconductor capacitance.

One suggestion for overcoming these
problems appeared in British Patent
No. 1909 of 1853. This involved the
use of two separate conductors
contained not in the same cable but

——

-5

1

*x
f

s I’:‘“"‘“\ s ks ‘Wireless’ system of 1895
L n' L i (British patent 22600)
. wod L?' o used electrostatic induc-
. A LA PR tion between spaced

|os-s0sees

PTH

plates H, The
transmitter incorpor-
ates an induction coil
‘E’. The receiverisa
neon lamp F",

rcosgas,

Bevices

——————t 1 ————— }j_—_ —
2 6 9 e
| 1 L

| L T —
¢ R A,'.Z — B — “ ’.:f‘ |
T e = = |
ol . 2 oo oall o
| A R At - T
! Yt g, }

S Y=

Train to rail-side link patented by Edison in 1885, This ‘wireless’ system used ele

carriage and overhead wires connected to a rail-side transmi tting/receiver shack.
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separated by an appropriate distance —
and totally un-insulated. In the case of
a trans-Atlantic link the appropriate
separation, advised the patentee, could
be achieved by running one wire from
Land’s End, in the South of England,
and the other from any convenient
point on the Scottish coast. The
problems were in the end solved in a
more mundane manner, by the
improvement of insulation techniques
and materials and by the invention by
W. Thomson (later Lord Kelvin) of a
particularly sensitive receiver, the
mirror  galvanometer, which s
described in British Patent 329 of
1858. Later, in 1867, Thomson
patented (No. 2147) a variation of his
mirror galvanometer, a sensitive ink
marking receiver known as the syphon
recorder, which became widely
accepted.

The electric telegraph was clearly one
of the wonders of the 19th century.
But it had its shortcomings. Quite
apart from all the problems involved in
manufacturing, insulating and laying
miles of cable, there was the problem
of providing a reliable link in
situations in which it was obviously
not possible to use a fixed cable, as for
example between ships, between shore
and lighthouse and between station
and train.

Patent No. 10929 of 1895
represented one attempt to solve the
problem of ship-to-ship
communications. Each - ship was
provided with conductors around its
hull and all that was required to link
two ships was to manoeuvre the ships
so as to bring their conductors into
contact with each other!

The need for a system involving no
contact, a ‘wireless’ system, was
clearly apparent: indeed this was by
no means a new idea. In 1788, for
example, in the fictional ‘Voyage du
Jeune Anarchsis’ the author, Abbe
Barthelemy suggested a system using
“synthetic magnets” of sufficient
power as to transmit their influence to
each other over great distances.

On a more practical level, in patents

SN S

ctrostatic induction between a metal surface (a) on a railway
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Replica of apparatus originally used by Hertz.

Nos. 843 of 1862 and 2682 of 1863
the first of many ideas relating to
inductive and earth leakage current
transmissions appeared. These patents
describe the use of coils and also
conductive plates buried in the
ground. The coils and plates of the
transmitting station face those of the
receiving station and -seemingly the
idea was that electrical signals would
pass between transmitter and receiver,
part by earth leakage currents and part
by induction, although the circuitry is
bafflingly complex. In the Official
Patent Office abridgement of the
earlier of the two patents it is
admitted that “the method of working
is not clearly specified”.

Patent No. 974 of 1871 is an
example of a popular variation on the
earth leakage current theme. The
patent in question describes a
trans-oceanic link using at one station
a zinc electrode and at the other a
copper electrode. The electrodes are
immersed in the sea and are linked by
a single conductor. With this
arrangement the sea acts not only as
the other conductor but in
conjunction with the electrodes as a
giant battery. For transmitting across
both land and sea the inventor
suggested that “‘rivers of acidulated or
salt water can be constructed and so
placed as to communicate through
porous substances with the sea’’.

The induction theme is taken up in
patent No. 3132 of 1879 which
describes telegraphic transmissions to a
lightship by induction between a
fixed underwater cable connected to
the land based station and a trailing
cable towed behind the ship.

Patent No. 14496 of 1884 described
an inductive link between a train and
track side stations, and patent No.
10161 of 1892 described an inductive
link between shore and lighthouse.

Inductive systems were at one time
popular and in certain circumstances
provided a quite satisfactory form of
communication, as for example,
between shore and lighthouse, where
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Letters Patent date back to the 15th century. They
were — in fact in Britain they still are — open letters
from the Sovereign to his or her subjects granting
dignities, appointments and privileges.

One of these privileges is the monopoly right in an
invention,

The grant of a patent gives the inventor the right to
prevent anyone copying his invention, or passing it
off as his own.

But in return for the monopoly right, the patent
holder is legally obliged to publish information about
the invention in such a form that the invention may
be understood and worked by others.

This fact is not widely understood. If it were, we
would hear less silly tales about patents being bought
by manufacturers to conceal inventions (such as razor
blades that last for ever, or cars that run on water).

Patent specifications are a valuable source of
technical information and serve also as a fascinating
link with the past.

Indeed the development of virtually all present-day
technologies can be traced through patent records.

reliable communication was important
but fixed cables out of the question.

In 1885, Edison patented (No. 7583)
a telegraphic system employing
electrostatic induction. Metal plates
were positioned on top of a train and
also alongside the rail track. The idea

was that electrostatic charges could be
transmitted between the plates.
A  system using  electrostatic

induction is also described in patent
No. 22600 of 1895. In this patent, the
transmitter incorporates an induction
coil,

the secondary of which is

Experimental apparatus used by Lodge.
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RACK
MOUNTING

100 WATTS
oy £
5\ 8
RN
A (XX } , 3 0

250 WATTS

Model 1009 125 watts r.m.s. into
4 ohms at 0.1% t.h.d. $108.50 +
15% sales tax.

Model 1027 250 watts r.m.s. into
8 ohms at 0.2% t.h.d. output
balanced 45V line $195.00 + 15%
sales tax.

Both amplifiers mount in a standard 19
inch p.m.g. rack, and are available with
optional v.u. meters and preamplifiers.
The outputs are fully short-circuit
protected, and input sensitivity is 1
volt with a preset volume control.

Auditec Modules are available from:

@ Allan Oliver Electronics Pty Ltd, 188
Pacific Highway, St. Leonards.

o Delsound Pty Ltd., 103 Cavendish
Rd., Coorparoo; Qid.

@ Custom Amplifiers, 64 Talbragar St.,
Dubbo, NSW.

® Bundaberg Hi-Fi, 244 George St,
Bundaberg, Qld.

For full details and price list of all
Auditec Modules and other products
send the coupon below, or contact

AUDITEC AUSTRALIA

P.O. Box 228,
Hornsby, N.S.W. 2077.
Phone 47-4166

PHILIPS

Philips 12100/HP8
40 watt r.m.s.
guitar and PA speaker

Trade enquiries welcome. See and
hear the full range of Dutch Philip
Hi-Fi speakers

GEORGE HAWTHORN ELECTRONICS

966-968 High Street,
Armadale, Victoria 3143
Phone: 509-0374, 509-9725

I Please send price list of all Auditec
Products to:

.................. Post Code .....

\ E.T. 6/75
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Silvard
RADIO CONTROL EQUIPMENT
2-CHANNEL DIGITAL
PROPORTIONAL
with all the usual silvertone features

* HIGH POWER TX
* 156 KHZ BAND SPACING
* CHOICE OF 22 FREQUENCIES
* 2 SERVO OPTIONS
*(D & R Linear or Bantam)
* 3 WIRE SERVOS

* OPTIONAL WET OR DRY
SYSTEM

* EXPANDABLE TO 3 CHANNEL
2-channel DRY CELL
ONLY $149.00
2-channel RECHARGEABLE
ONLY $199.00
SILVERTONE ELECTRONICS

6/2 Schofield St., Riverwood, N.S.W.
Ph 553-3517

FREE PRICE LIST
9 x 4 SAE (12c) PLEASE

connected to a line wire and to earth.
The receiver has a neon tube also
connected to the line wire and earth.
The line wire is not continuous but is
broken and incorporates parallel
spaced p lates across which
electrostatic charges can be passed.

By the 19th century the idea of using
the earth as one conductor was of
course well known. Patent No. 4220
of 1883 however went one further and
replaced the other conductor as well —
by the airl The transmitter and
receiver were each provided with an
aerial and ““moist air, mist or clouds’
was required to complete the circuit.

In 1883, Hertz. laid the practical
foundations of what we now
urderstand by the term ‘wireless’
telecommunications.

He confirmed Maxwell’s predictions
by detecting with a broken loop of
wire radio signals radiated by a spark
from an induction coil. A spark was
produced at the break in the loop.

A more sensitive detector of radio
waves was however required to enable
experimental work on the properties
of radio waves to be taken much
further and this was provided in the
form of the ‘coherer’ by a Frenchman,
Eduard Branly. As far back as 1850
the coherence of conductive particles
and the consequent lowering of their
resistance in an electric field had been
observed and in 1879, Hughes noted a
similar effect with a microphone
invented by him and comprising
carbon rods resting on a steel plate
{the Hughes microphone is shown in
Patent No. 2202 of 1878).

In 1890 Branly developed a coherer
in a practical form, a sealed evacuated
glass tube with conductors at each end
and metal filings between them. This
was used in England, by Lodge, to
demonstrate the transmission of radio
waves over short distances and his
experiments roused much interest.

In 1895 a Russian, Popov, celebrated
in the East, much as Marconi is in the
West as the ‘inventor of radio’, was
also experimenting with Branly's
coherer although he was mainly
interested in detecting radio waves
produced by lightning flashes.

Branly, Lodge, Popov and a whole
host of others who experimented with
‘Hertzian’ waves before 1896 had one
thing in common, they were primarily
interested in examining the nature and
properties of these waves from an
academic point of view.

... to be continued.

Photographs in this article are
reproduced by courtesy of the Science
Musuem, London. 3
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When he said he owned a MARANTZ
he said a lot of nice things about himself.

When you have a combination of the
Marantz craftmanship and quality and a
product that's priced, just right, you have
the Marantz 1030 stereo console
amplifier,

The Marantz people call it their little
giant, possibly because of all the big
things you can say about it, and yet it's
not out of reach of your budget.

And now all those nice things about
the 1030, like the 30 watts continuous
RMS into 8 ohm speakers from 30 Hz to
20,000 Hz with less than 0.5% THD and
IM distortion, and =1 dB frequency
response.

Now that we’ve said a lot of nice
things about the Marantz 1030, why not
say a lot of nice things about yourself.

Enunaancsanniy,.
a very sensitive sound

Write to AURIEMA (A’ASIA) PTY. LTD.,
P.O. BOX 604,

BROOKVALE. N.S.W. 2100.
TELEPHONE: {02) 939-1900.

11000
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FM. How tofind aneedle
in an electronic haystack.

The recent advent of FM stereo
broadcasting opens up an entire
world of musical opportunity. FM is
the only broadcasting method
capable of meeting the standards
of high fidelity. Frequency range,
quietness of background and
dynamic range. At the same time,
FM presents certain problems for
clear, accurate reception. FM is
subject to the same physical laws
as TV. Distance from the station,
steel buildings, mountains or other
terrain features may reduce or
partially block signals. In low-lying
valleys, reception is usually difficult.
Sometimes, tuning in your desired
FM station can be best described
by comparing it to the metaphoric
“needle in the haystack’ You have
the approximate location all right,
but just being close isn't enough.
The atmosphzare is clogged with
a jumble of transmissions and
finding the right one requires an
outstanding tuner. Which brings us
to the Pioneer TX-9500.

Generally, sensitivity is of foremost

importance because it describes
a tuner's ability to pull in weak or
distant stations. The TX-9500 offers
a usable sensitivity of 1.5uV (IHF).
More than enough for even those
in hard to reach fringe areas.

For those who may be in the

- center of congested signal areas,

selectivity is a vital consideration
because this determines the ability
of the tuner to choose between two
stations directly adjacent to each
other on the dial. Here again. the
TX-9500 excels. A rating of 85dB
guarantees you receive the station
you want without a lot of annoying
noise and interference.

Making matters even more compli-
cated is the occurrence of being in
the middle of two FM stations in dif-
ferent cities broadcasting on exactly
the same frequency. In this case,
the capture ratio of a tuner comes
into play. Good capture ratio enables
a tuner to concentrate on the strong-
er of the two signals and reject the
weaker one. The TX-9500 provides
a highly discriminating 1.0dB.
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Certainly another important
characteristic of a tuner is the
signal to noise (S{N) ratio. This
indicates the strength of the signal
compared to the amount of noise
accompanying it. The TX-9500
delivers a hushed 75dB (stereo)
with total harmonic distortion of
no more than 0.2% (stereo) at 1KHz.

But, numbers only tell part of the
story. The TX-9500 is from Pioneer
and Pioneer is people. People who
create some of the world's finest
audio components— like the TX-9500
—for people like you. All these
talents combined—just to make
your FM reception easier than
finding a needle in a haystack.

Pioneer Electronics Australia Pty, Ltd.
256-8 City Road, South Melbourne,
Victoria 3205 Phone: 69-6605, Sydney
93-0246, Brisbane 52-8213, Adelaide
433379, Perth 76-7776

OPIONEER

leads the world in sound.



The right.Picl(elii.ngt lﬁant')tri:lge for
your equipment is the best ' an o v NG|
cartridge money can buy. ®PICKERINGL

(it i

Check these special features:

* Induced magnet-type cartridge

* Each cartridge supplied with four optional ““Snap-in Mounts".

*Each cartridge equipped with a "DUSTAMATIC” assembly for
automatic cleaning. "DUSTAMATIC's” independent action never
interferes with tracking force.

|
i

L Il i
I ’;""u.'lﬂf-'”ﬂ e I

1 il o
// ,,,"W// l"{ “,‘ “‘ ’ ‘lj‘4‘:yliff'j“iﬂf‘!f‘“fl"l'xxl {q('ﬂ

f ;/}‘M }I ” i | e |
it i “H i I |

SPECIFICATIONS Nominal Nominal
e Stylus | Tracking Frequency Nominal Channel
Model No. Radius Force l Response Output Separation
XV-15/1200 Elliptical | %zl 10t030,000 | 4.4mV ~ 35dB
.0002 x .0007 Gram | Hz
XV-15/760E Elliptical l 1+ % l 10 to 25,000 4.4mV 35dB
0003 x .0007 Gram Hz
XV-15/400E Elliptical I 1% + % 10 to 25,000 5.5 mV 35dB
.0004 x .0007 Grams Hz
XV-15/350 Spherical ' 241 10to 26,000 6.0mV 35dB
.0007 | Grams Hz
Accessory Stylus | L.P. Monophonic Spherical 4+1 10t0 17,000 8.0mv Monaural
For L.P. Records [ Records .001 Grams Hz
Accessory Stylus For | 78 r.p.m. Monophonic | Spherical 5+2 10 to 17,000 8.0mV Monaural
78 r.p.m. Records | Records | .0027 Grams Hz

Fred A. Falk (Sales) Pty Ltd., 28 King Street, Rockdale, NSW. 2216. 597 1111
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CASSETTE
SPEED REGULATION

Control the speed of your cassette recorder with these easy-to-use ICs.

THE SPEED of a small cassette
recorder can vary with the supply
voltage, with the ambient temperature
and with the torque applied by the
tape to the motor spindle. Such
variations of speed can produce a

considerable effect on the sound
reproduction.

The extremely simple circuits
described in this article can be used to
stabilize the motor speed against
variations caused by any of these

An
(%) | O I | r.p.m.
3 T T B
a Tamp=25°C 2080
C=10gcm
ng=2000r.p.m;
2 2040
0 2000
2 ' 1960
-4 1920
-6 ‘
9 10 11 12 13 14 15 16 17 Vg(V)
Fig. 1. Speed variation (using the circuit in Fig 3).
ve
55t 12V
1
P -
2 TCA600
OR
TCA900
VR, | - J [
22m2 l’ 0V
0
\. MOTOR
T :
82:

S S

Fig. 2. Typical speed control circuit of a cassette player running from batteries or mains.
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}Moma
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3504

2
— OR
[ TCA910
| .
VR, - —J -L
i = T
Dy IN914 [
/ 01F
1

9 10 18V

Fig. 3. Circuit for use in a car (or where the supply voltage is 9 to 18V,
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effects. They can also be employed for
the stabilization of the speeds of small
dc motors used for other purposes.

THE INTEGRATED CIRCUIT

The circuits to be described employ
one of four similar types of integrated
circuit manufactured by the
S.G.S.-Ates Company.

The devices coded TCA600 and
TCA900 are suitable for wuse in
portable cassette players operating
from power supplies in the range of
5.5V to 12 V. The types TCA610 and
TCA910 are most suitable for the
speed control of motors driven from a
car battery, since they can operate
from power supplies in the range of
9V to 18 V. (The absolute maximum
supply voltage is 20 V, but the normal
maximum of 18V allows a safety
margin.)

The TCA600 and TCA610 are
encapsulated in TO-39 circular metal
cans, whilst the TCA900 and TCA910
are in flat plastic packages known as
the TO-126 type. Each of these
devices has three connections which
are numbered in Fig. 4 and in the
circuits to be discussed.

The maximum power dissipation of
the TCAS00 and TCA910 (0.8 W) is
greater than that for the other two
devices (0.55 W). A heat sink can be
fitted if a greater power dissipation is
required.

LOW VOLTAGE CIRCUIT

A circuit suitable for use in a typical
battery or mains powered cassette
player is shown in Fig. 2. The speed of
the motor can be varied by the
adjustment of RV1.

The power supply for the motor is
obtained from pin 2 of the device. The
output from this pin shows negative
resistance characteristics. That is, if
the motor takes an increased current
{owing to an increase in the force
resisting the rotation of the motor),
the driving voltage from pin 2 will
increase in proportion.

The maximum motor operating
current is 150 mA, although
approximately 400 mA _can be
supplied when the circuit is first
switched on.

CAR BATTERY OPERATION

A circuit suitable for operation from
power supplies in the range 9 to 18 V
is shown in Fig. 3. The motor should
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produce a back emf of about 6 V, the
internal resistance of the motor being
typically 44 ohms,

The diode used in this circuit reduces
variations of the motor speed with
changes in the ambient temperature.
However, this system of compensation
can be used only with motors
producing a back emf greater than 4
volts.

The typical variation of motor speed
with the supply voltage when using
this circuit is shown in Fig. 1.

PERFORMANCE

The variations of the motor speed
with temperature are around 2% for a
250C temperature change in the
circuit of Fig. 2. If, however, the diode
is used in the circuit of Fig. 3, the
speed variation is very small below
200C and is about 1% for a rise in
temperature from 250C to 500C.

The variation of the motor speed
with torque is typically little more
than 2% when the torque changes by a
factor of two; this applies to both the
circuits of Fig. 2 and Fig. 3. This
variation can be reduced by increasing
the value of R1, but care must be
taken to ensure that oscillations do
not occur.

The minimum permissible back emf
from the motor varies linearly from
about 2.9 V when R1 is 40 ohms to
3.7 V when R1 is 290 ohms.

The capacitor C1 can be omitted if
the power supply is well decoupled.

ADVANTAGES
These motor speed control circuits

i o o AR ri
G : e b '.'5;:)‘@--'!-‘ N S T
;," f:" z ,- e 4: 7 u}:}-$,) o '-.‘_ g
s nies ;.3'3i R §
w o |2zl|o < 13
> ol o sl |l |w
= 2 | - o« g
=) =S5 > o« v
e 2 BB ez IE
z > > |5 |e g |S |8 |=
TCA 600 | 55-12 | 3.6 | 400 | 25/175 | 2.6 | 0.1 | 0.005 | TO-39 (3)
TCA 610 | 10-16 56 | 400 | 26/175 | 26| 0.1 | 0.005 | TO-39(3)
TCA 900 | 55-12 | 3.6 | 400 | 107100 | 2.6 | 0.1 | 0.005 | TO-126 (1)
TCA 910 | 10-16 56 | 400 | 107100 | 26| 0.1 | 0.005 | TO-126 (1)

employ only four or five components.
They are much smaller and simpler
than speed stabilizing circuits which
employ discrete components and this
reduces the assembly costs. The
circuits provide a high starting torque

from the motor even at very low
ambient temperatures.

It must be made quite clear that
these circuits can be employed only to
control dc motors; ac motors require a

different type of speed control circuit.@

distributors — listed below.

NSW

Pre-Pak,

718 Parramatta Rd,
Croydon.

Oliver Electronics,
188-192 Pacific Highway,
St. Leonards.

Digitronics,
186 Party St,
Newcastle West.

Macelec,
83 Princes Highway,
Fairymeadow.

SUPPLIERS
The IC’s described in this article are handled in Australia by Warburton-
Franki (Sydney) Pty Ltd, 199 Parramatta Rd, Auburn, NSW, and will be
obtainable directly from any Warburton-Franki office or from their

S.T.A. Electronics,
392 Centre Rd,
Bentleigh.

QUEENSLAND

Electronic Shop {Hunts Electronics),
23 Russell St,

Toowoomba. A

Electronic Shop (Colorview),
36 Station Rd,
Booval.

SOUTH AUSTRALIA
Mack'’s Electronics Pty Ltd,
199 Rundle Street,
Adelaide.

VICTORIA
J. H. McGrath, * Woollard & Crabbe Pty Ltd,
Little Lonsdale St, 170 Wright Street,
Melbourne. Adelaide.
°
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Fig. 4(b) TO 126 (SOT-32) plastic package

to metal part of

Fig. 5. Typical'speed variation versus ambient temperature, Solid-
line curve shows effect of diode compensation.

for TCAS00/910

mounting surface.

ELECTRONICS TODAY INTERNATIONAL — JUNE 1975

35



APAN BFU-121 BELT-DRIVEN
AUTOMATIC TURNTABLE

THE ANSWER TO THE PROBLEMS OF
ENTHUSIASTS WHO WANT MORE
THAN THE BASICS, BUT DON'T
WANT TO PRV THE
HIGHER PRICE

The Apan BFU-121 fully automatic CD4 ready turntable is a must for those who want the ease of
automatic listening pleasure. It employs the following features — 4 pole synchronous motor — wow and
flutter less than 0.16% W.R.M.S. — Signal to noise ratio better than 52 dB, — 12’ diecast aluminium
platter, weight 1.3kg — Static balance ‘'S’ type tone arm with anti skate device. Independent hydraulic lift.
It comes complete with cartridge. Freq. 20-20,000 Hz.

See your Hi-fi showroom for a demonstration of the APAN BFU-121 turntable.

AGENTS:

QLD: Olbertz International, 3 Grand St, Bald Hills. Qid. 4306.

VIC: Newvatron Sales, Factory 3, Moresby Ave, Seaford. Vic. 3201.
S.A.: K.D, Fisher & Co., 72-74 McLaren St, Adelaide

ACT: George Brown & Co. Pty Ltd. 23 Whyalla St., Fishwick

a NZ: Avalon Radio Corp. Ltd., 131-139 Hobson St., Auckland
agenC|eS pty Itd. STATE DISTRIBUTORS:

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

TAS: W. & G. Genders Pty. Ltd., Launceston, Burnie, Hobart
71 Chandos St., Leonards 2065 Tel: 439-4352 N.T.: N, T. Musical & Electrical Wholesale Pty. Ltd., 54 Cavenagh St., Darwin




SLEGUEOLE HOBBY KITS

To-days Technology for Your Enjoyment

MR 25 “SGORPIO”
CAR IGNITION

YOU DON‘T HAVE TO BUY A NEW CAR TO
OWN ELECTRONIC IGNITION — COMBAT
THE FUEL CRISIS NOW!

Based on one of the most popular CDI projects in the
world, this proven design has been updated and
re-engineered to ensure that the kit can be readily
assembled by anyone from a novice to an expert design
engineer. The kit comes complete in every detail
including all components and hardware, screened, etched
and drilled P.C. board, machined and finished
metalwork, pre-wound and tested transformer and a
unique, easy to follow assembly manual that converts
the assembly task to sheer pleasure.

If you have any problem before, during or after
assembly — no matter how large or small, just call on our
exclusive technical support and warranty service.

The SCORPIO CD IGNITION ensures better

performance with up to 50,000 miles between tune-ups. MR25 “SCORPIO” CAR IGNITION KIT $27.50
Suits all conventional (battery, generator/alternator) 12

volt negative ground systems on cars, trucks or even Fully wired and tested version $35.00
boats. The MR25 delivers a high voltage to the plugs at
all RPM to ensure more complete combustion. Other
benefits include better co!d weather starts, longer point
and plug life, and increased fuel economy. Provision is
made for external override for switching to conventional

ignition.
L . —— W = W L

FULL TECHNICAL SUPPORT ‘ APPLIED SR =
AND WARRANTY SERVICE RTECHNoLBGY | 1S,
All Applied Technology HOBBY KITS are covered by ‘ PTY.LTD.| phone (02) 476-4758
our exclusive d90 d'fys' wal(rfraﬁlt\c/i tattglamst’thfaeultx PLEASE SEND ME
ﬁ‘i’tr)“m"e““ ANE pacadgriTE Cotalis TR 20 O MR25 "SCORPIO” IGNITION KIT @ $27.50
Yet another exclusive is the full technical support o MR25A|\S|SOTREPS|1C')ED|G@N5|;5|,%§ KIT WIRED
service. If you are unable to make your HOBBY KIT ) g
operational, help is just a phone call or a letter away. Please add postage and packaging $1.00
If you do have to return any KIT for factory Enclosed is my Cheque/Postal Note/Money Order for $ . . ..
attention, it will be repaired for a nominal service fee. made out to APPLIED TECHNOLOGY PTY. LTD.
We see our success with HOBBY KITS as being a (PLEASE PRINT CLEARLY)
direct function of the leve! of dedication we extend 2 R N w e Ay | o Py vy s ey g, S
to you, the electronic hobbyist, as you explore the

ADDRBSS . . ra i 00 oo W e®B -rovattd s Bbe - carsvgpeges

fascination of today’s technology.
Phone enquiries {02) 476-4758 PIC . '
Office Hours: 9-5 Mon-Fri, 9-12Sat. g N ~~~ocooroorrrrrrrrrrnnrnnnnim e ET1o6
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VERSATILE GDO

D1
0A91

|
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680k i 2x F? 390k
1 ]0.365pF pF
1|
PLUG | |
NPT M\ —>C
co | T = | 120 - 4700
[}
' 390k
680k . J_ !
)
# 8.2pF 9 ‘
D2 3 |
0A91 T l - }
T4 s '
— GDO
m SECTION
TO CAPACITOR
G.D.O. Section CHASSIS

EARTH

TO CAPACITOR

MPF 102/104

Active grid-dip oscillator performs several functions — designed by
C. Wlodarczyk — VK2 ZCW

39 - 68k

GRID DIP OSCILLATORS are
commercially available, but most are
either expensive ($60 upwards) or
have various performance failings — in
particular frequency variations with
different potentiometer settings and a
very large amplitude variation across
the dial.

This unit does not suffer from either
problem.

It is unique in that if it is switched to
‘Diode’, the oscillator is switched off
— if it is now brought near an
oscillating tuned circuit the unit will
not only indicate oscillation but in the
‘Dip’ position the unit will oscillate at
exactly the same frequency as the
external oscillating tuned circuit. {This
facility has hithertoo only been
possible with valve GDO's.)

Another most useful facility is that
the frequency of prototype tuned
circuits can be speedily checked by
connecting the coil to a spare plug,
plugging it into the GDO unit and then
measuring the frequency on a digital
frequency meter.

MOOULATOR

The low-level modulator provides
AM and very slight FM. The AM level
is about 5%, quite adequate for most
applications. If the dc resistance of the
primary winding across EF is too low
{less than 502), the circuit may not
oscillate. The circuit is switched on by
connecting “H” to ground via the
function switch.

The alternative high-level modulator
modulates over 100%. Connect EF
across the low impedance side of the
transformer.

CRYSTAL CHECKER

Useful range of this section is
2-20 MHz. When (if) the crystal
oscillates, diodes D5 and D6 rectify the
waveform and apply a turnoff bias to
the base of Q8.

» B 3 - .
To use this facility the GDO section
T FOR LEVEL Q S 0 o A
SELECTFO is switched to “DIP” and the coil is
M0 s removed, (although this is not
0.039uF
[ as ’ —p B
BC108
A o
> H Lo.2 Hi.2
|0‘05uF ¢
56k 56k O‘OUIF
4 >._| E MODULATING TFMR.
1 Q7
3 _ BC108
0.01uF F MODULATING TEMR. Select C1 for.desued frequency
[ - after connecting transformer —>H
Low-level modulator (~5%) High-level modulator (~ 100%)
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*— —»B
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J
CRYSTAL
D5
TO BE g 680k
CHECKED oA9il
F |
l 33pF |
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0.014F oag!
08, |
MPF102 .L
I 0.001uF
|
I
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=
Crystal checker.

essential). Unplugging the coil causes
the circuit to oscillate at VHF and a
bias is generated turning on Q8. If the
pushbutton on the xtal checker is
depressed, the circuit will oscillate at
the xtal’s fundamental frequency and
diodes D5 and D6 will generate a
voltage opposing that generated by D,
and Dy and the needle will dip.

If it is desired that the reading be
made in the forward direction, the
alternative connection for the diodes
can be made and the GDO: function
switch set to the “DIODE" position.

Note however that with this device
crystals will be oscillating in their
fundamental mode, and sometimes a
crystal that will not operate in any
other circuit will still operate in this
circuit.

POWER SUPPLY

The power supply regulates the
voltage supplied to the oscillator. This
ensures long term stability.

CONSTRUCTION NOTES

The meter section should be left as is
and not converted to npn as many
may be tempted to do.

The more sensitive the meter the
better but an ordinary 0-200uA edge
type uncalibrated meter is suitable. An
0-1 mA is satisfactory up to about
40 MHz. Use thick wire or brazing rod
from capacitors to coit socket.

The modulation transformer is from
the junk box. It should be a miniature
type — one side centre tapped — both
sides should have fairly high dc
resistance. Some work better than
others. If more than one is available
try them.

Two versions of the basic current
have been built, one — as shown —
using 0-365 pF and another version
using 0-15 pF dual gang capacitors.

If the device will not oscillate
reliably, increase the 8.2 pF capacitors
to 12 pF or so, and the rf chokes to
about 100uH (for use below 15 MHz).

If the oscillator does not start

Alternative connection for diodes in crystal checker for forward meter
reading with GDO in ‘diode’ position. Capacitor shown in dotted lines,

may not be needed.

9-11V NOMINAL

" o—o0 +

S

1/2W 9.1V
20

ON/OFF 12v
1k |
D4
LED

Power Supply.

instantly, pull the coil out. The unit
should now be oscillating at VHF. If
not, double check connections and
check the earth on capacitors.

The two FETs, 8.2 pF capacitors and
two 390 k resistors are assembled as
shown, and mounted directly on the
capacitors. Keep leads from capacitors
to coil very short.

Note that even if the wunit is

10
20
30

O1 DIODE

@) 2 DIP
IMODULATE

COMMONLY AVAILABLE

3 POLE 3 POS. SWITCH

= POWER SUPPLY
SECTION

assembled in a metal box, with only
the coil protuding, it can cause severe
TVI at distances up to 100 metres (on
the fundamental frequency).

Harmonic content is low but
nevertheless there is some, the
strongest appearing at 3f. FM

deviation is very slight but can be
useful on harmonics due to the
multiplier effect.

POS
1DIODE
2 DIP

3 MOD

9} Jo
g

CONNECTION FOR
2 POLE 3 POS. SWITCH

Two different function switches are shown. The one on the left is a three-pole,
three-way device, that on the right is a two-pole, three-way device.
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MOVE WITH THE TIMES

Ultra modern appearance combined with silky smooth action, long
operational life and minimal noise factor make Soanar slide potentiometers
the natural choice for those desicners colcern=d with tomorrow's
electronic equipment,

Costing little more than their rotary counterpar:s, slide potentiometers
offer several distinct advantages.

VISUALLY: They provide an immediate indication of control settings and
enhance the appearance and function of zontrol panels. They also provide
greater scope for control knob design.

MECHANICALLY: They allow more freedom in mounting position,

have a rigid fixing system, an electrically isolatad control shaft and

may be attached directly to a printed circuit baard.

Already established as the contemporary control for colour TV,
AM/FM radio, stereo and quadrasonic equipment, slide potentiometers
are extremely versatile and have great potential for other electrical/
electronic applications, such as audio-mixers, speed controls,
light-dimmers, etc.

Soanar slide potentiometers are available from stock in all popular
resistance values in log, antilog and linear law types. In addition, there is
a choice of single and double gangad configurations in 30 and 45mm
lever-travel lengths.

Other types are also available and enquir.es ar2 welccmed for
non-standard values, multiple ganging and special styles.

SOANAR LINEAR-ACTION
SLIDE POTENTIOMETERS

Technical literature
available onrequest.

SOANAR ELECTRONICS PTY.LTD. SALES OFFICES PHONES

A MEMBER OF THE A & R-SOANAR ELECTRONICS GROJP N.S.W.: 78 0281
S. AUST.: 516981
QUEENSLAND: 51 5421

g k W. AUST.: 815500
30-32 Lexton Road,Box Hill,Vic.,3128,Australia. Telex:32286. SOANAR (JAPAN) LTD. TOKYO
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Fig. 1. Circuit diagram of the timer.
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- PHOTO TIMER

Versatile and accurate unit displays progress through time interval.

WHEN making multiple photographic
prints the repeatability of exposure
timing is considerably improved by
using an accurate timer.

Mechanical timers, give excellent
results but must be set for every
exposure. Conventional electronic
timers, do not need resetting but give
no indication of the time remaining in
the selected interval as do
mechanical timers.

Indication of progress within the
selected time interval is very helpful,

ELECTRONICS TODAY INTERNATIONAL — JUNE 1975

particularly if parts of a print need
burning in. Such indication also helps
co-ordinate other activities which may
be carried out during the exposure
period.

The electronic timer described here
divides the total selected time into
eight equal periods and indicates the
elapse of each portion of the interval
via light emitting diodes.

Eight LEDs are arranged in a vertical

Text continued on page 44
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PHOTO TIMER
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Fig. 2. Component overlay.

Fig. 3. Front panel
wiring details.

HOW IT WORKS — ETI 532

The basic timing is performed by
an NLESSS timer. ICH. The timing is
varied by sclecting a charging resistor
via the range switch SW2. The range
may then be varied around the
SW2selected period by providing a
variable threshold voltage. (normally
two-thirds supply) to pin § from
RV1. Resistor Ri3 and capacitor C4
are uscd to cnsure that C3 is
completely discharged at the end of
cach charge cycle thus ensuring
accurate timing

Integrated circuit 1C2 is a dual,
four-bit shift register connected as an
cight-bit shift register. lFor those
uniamiliar with shift registers a brief
explanation follows. There are ecight
outputs (labelled 1-8) a clock input, a
data input. and a reset. When the unit
is clocked the information at the data
mput s transferred into  the 17
output. The information which was
at the 1" output transfers to the *2°
output, and so on, so that the
tntormation, at outputs 1-8, shifts
along sequentially one place on each
clock pulse — hence the name shift
register

The clock input to the shift register
ts the output from the 555 timer and
the data input is connected directly
to the +12 volt rail. Hence after cight
clock pulses all outputs will be high
An LED is connected between cach
shift register output and +12 volts
such that they are only illuminated
when  the uassociated  shift-register
output is low

If push button PBY is pressed all
outputs of the shit't register are set to
zero and all LEDs will light, These
then go out one at a time as the
‘high’ at the data input is clocked
through the shift register

The relay is driven by transistor Q2
which, in turn. is driven from the lust
LED. The relay can be switched out
by SW3 and the LED display may
then be used without the relay
Alternatively the relay may  be
switched on or off, without using the
timer. again by SW2. When the shift
register is reset the relay closes and
when the last light goes out the relay
opens.

The output of Q2 also controls the
reset line of ICI  thus ensuring
accurate timing in the first cycle

The third IC is also a 555 timer
which provides an output of one 10
millisecond pulse per second. This
pulse drives LED 9 and a speaker if
required

A 12,6 volt transformer, rectifier
DI, and filter capacitor C1 feeds a
regulator consisting of Q1 and ZD1
to provide an output of 12 volt dc.

If required an external push button,
or foot switch, may be paralleled
across the local one to cnable the
start. Another may be used between
the relay (point T) and +12 volts to
allow the relay to be closed remotely.
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PARTS LIST

Resistor 470 Y or 12W 5% c2 - 47UF 16V
electrolytic
’ 3 k3 ’ c1 ” 1000 UF 25V

Q1 Transistor BC548 or similar
Q2 " BCS558 4

D1 Diode EMA401 or similar
D2 " IN914 %

ZD1 Zener Diode BZX79C13
LED 1.9 Light Emitting Diode

1C1,3 Integrated Circuit NES555
1c2 e " 4015,14015

Sw1 Switch DPDT switch 240V
toggle

sw2 bl 11 position 1 pole
rotary

Sw3 2 SPDT, with centre
off, toggte

RLA Relay 12V coit, 240 Vac 6 amp
contacts type 3201
. T1 Transformer 240V/12.6V DSE
10 k lin rotary 2851 or, A&R PT 6474 or similar
470 k trim

"

Potentiometer

PB1 Push Button Press to make,
Capacitor 0.0IF Polyester
o> 0.033lF .

1.5 25V Plastic Box UB1 or similar
electrolytic 240V outlet Clipsat 415 or similar
22UF 16V TAG 3 core flex & plug.

O
O

sTOP STOP

Fig. 4. Printed circuit layout. Full size 133 x 44 mm.

ITME—— O—OX
/a:
\-.o
OO0OO0O0 OO0OO0O

TIME START
ON
-

O 320

Fig. 5. This internal view shows how the components are mounted
within the box. If the size of box specified is used watch com-
ponent clearances — there is not much room.

Fig. 6. Front panel artwork.
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PHOTO TIMER

row. When the timing interval is
initiated all LEDs light up. As time
elapses the lights go out progessively,
until all are out and the timing is
complete. An internal relay is held on
until the last of the LEDs is
extinguished. This relay controls the
mains output to the enlarger, or other
device, via a standard three-pin power
outlet.

The timing interval can be varied
from one second to sixteen minutes in
eleven switched ranges. Starting from
the lowest, each range covers twice the
time interval of the receding one. Thus
the exposure may be increased or
decreased, by one stop simply by
switching up one range or down one
range respectively. A variable
potentiometer allows the
range-selected time to be adjusted by
half a stop either side.

As a further aid to timing another
LED is provided which flashes once
per second, regardless of selected
range. This once-per-second pulse may
be fed to a small loudspeaker, if

desired, to provide an audible

one-per-second tick.

CONSTRUCTION

Our prototype was built into a small
plastic box, 160 x 95 x 50 mm. The
tront panel shown in Fig. 6 is designed
to suit that box. AN the electronics
apart from switches and LEDs are
mounted on a single printed circuit
board. It is recommended that this
board be used as construction would
otherwise be much more difficult.

Assemble components to the printed
circuit board with the aid of
component overlay Fig. 2. Make sure
that the polarities of transistors,
diodes and capacitors are correct and
that integrated circuits are correctly
orientated. Note also that IC2 is a
CMOS device and should therefore be
the last component to be fitted. The
pins of this device should not be
handled unneccessarily and an earthed
soldering iron should be used. Solder
the supply pins (16 and 8) first.

Capacitor C5 and transistor Q2

should be mounted such that they are
flat on the printed circuit board
otherwise they may touch the
power-outlet socket.

The components, mounted on the lid
of the box, should be wired as
illustrated in Fig. 3. Note that resistors
2 to 12 (with exception of R7) are
mounted on SW2.

Before drilling any holes in the box
for the transformer etc, make sure that
all components are clear when the lid
is in place as there is not a great deal
of room in the box. The photograph
of the box shows where components
should be located.

All 240 volt ac wiring should be
23/0076 wire rated for 240 volts ac,
and any bare terminals should be well
covered with insulation tape to
prevent accidental shorts or personal
contact.

The range of timing available — one
second to 16 minutes makes this timer
suitable for a variety of applications
other than photographic printing — it
is an extremely versatile and useful
device.

3 @ﬂl@%?@@?@@@
400Y AJDIOY

TYPE min Watts|SUPPLY|Printed Bd.
40/80Q | volts | numbers

TA3C | 3 = 13-2 370105
TAS5B | 8 5 25 339250

| TA10B| 13 | 10 32 339250
TA15B| 18 | 15 38 339250
TA20C| 30 | 20 | *22 339771
TA25C| 35 | 25 | ¥24 339771
Preamp| - - - 339251

6020333
SYDNEY

44

STC-GANND

Moorebank ave.Liverpool NSW 2170

Semiconductor Division

&/

COMPONENTS
PTY. LIMITED

951566
MELB.
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e FAST SERVICE
e ALL NEW ITEMS
°

ALL ITEMS DESPATCHED AT TOP SPEED
UNUSED AND CARRY MANUFACTURER’'S GUARANTEE

SATISFACTION OR MONEY BACK (IF GOODS RETURNED WITHIN 7 DAYS)

e PRICES INCLUDE SALES TAX, CUSTOMS DUTY, POSTAGE & PACKING
e 10% DISCOUNT ON ORDERS OVER $25.00
e DATA SHEETS AVAILABLE — 20c EXTRA

Valid only for orders postmarked )
before July 31st, 1975.

$7.50

Update your knowledge by experimenting
with the fascinating world of CMOS. Pack
comprises 2 NAND, 2  NOR gates,
INVERTER/BUFFER, DECADE counter
and QUAD SWITCH. Complete with data
sheets, suggested circuits and handling
instructions.

Cmos Experimenters Pack

.
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'INTRODUCTORY SPECIAL
741 op amp (mini DIP) & for $3.00
555 timer (mini DIP) 2 for $1.80
LM3900 quad amp (DIP) 3 for $3.00
1N4148 (1N914) signal diodes 10 for $0.75
Digital Experimenters Pack TTL 1 $5.00
Comprises 7490 decade counter 7447
driver plus NSN71 0.3” LED readout

kcomplete with circuit/data sheets.

" DIGITAL f
4000 Series CMOS $ c
4001 Quad 2 Input Nor Gate .35
4002 Dual 4 Input Nor Gate .35
4009 Hex Buffer (inverting) 1.00
4010 Hex Buffer (non inverting) 1.00
4011 Quad 2 Input Nand Gate .35
4012 Dual 4 Input Nand Gate .35
4013 Dual D Flip/Flop 1.30
4016 Quad Bilateral Switch 1.25
4017 Decade Counter/Divider 2.95
4020 14 Stage Counter/Divider 3.20
4027 Dual J-K Flip Flop 1.40
74 Series TTL $ ¢ $ ¢
7400 35 7451 35
7401 35 7453 35
7402 35 7454 35
7403 35 7460 35
7404 35 7470 .50
7405 35 7472 .60
7408 35 7473 .90
7409 35 7474 .90
7410 35 7475 1.00
7413 35 7476 .80
7420 35 7480 1.70
7430 35 7482 1.80
7437 60 7483 1.40
7440 .35 7486 .60
7441 1.20 7490 .80
7442 1.00 7491 1.20
i i 7a121 50
7450 .35 .

. J
r =)
ETC $ c
1N4148 (1N914) Signal Diodes 10 for .80
1N4006 1A Diodes 5 for .50
2N3055 NPN Power Transistors TO3 (Metal) 1.20
IC Sockets 8 pin mDIP .45

14 pin DIP .50

L 16 pin DIP .SSJ

000008000008

MINIMUM ORDER $5.00
Send Cheque/Postal Order to

P.O. Box 355, Hornsby, NSW 2077

L000000000000-

"LINEAR )
$ ¢
301 op Amp mDIP .70
309K 5V 1A Regulator TO3 2.50
380 2W Audio Amp DIP 1.75
382 Low Noise Dual Preamp DIP 2.00
555 Timer mDIP .95
565 Phase Locked Loop DIP 2.50
566 Function Generator mDIP 275
567 Tone Decoder mDIP 3.50
723 Voltage Regulator DIP 1.00
741 Op Amp mDIP .65
3900 Quad Amplifier DIP 1.10
P
& b
LED/DISPLAYS ..
Red LED (large including mounting clip) .30
NSN 71 0.3 C Anode Display 2.15
NSN 61 0.6 C Anode Jumbo Display 3.20
\_ J

5THE ELECTRONIC MAILBOX,

150d A8 SLNINOdWOD JINOALIITI
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UNISETTE
CASSETTE ...........

THE conventional tape cassette was
developed by Philips, some ten years
ago, specifically for use in portable
dictating machines.

There is a substantial body of
informed opinion that the cassette
should have been kept for that
purpose and that purpose only!
Certainly today’s top cassette
recorders perform as well as many
reel-to-reel machines. But this
excellence has been achieved by
applying the most complex and
sophisticated engineering to a device
that is basically inappropriate for the

N \MesmticHesds /' / application.
i it/ For instance, in o_rder to obtain
\ reasonably long playing times, tape
'vo‘;-ww speed must be low. But this results in a
reduction in the maximum usable
This illustration shows the various access points for the audio ¢ _ecordlng_ level, reduction of
systems. signal/noise  level, and increased
dropouts.
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Fig. 1. The tape is located by the two tabs and guide rollers.

The Unisette cassette has two removable pins, that can block the
recording device and thus prevent accidental erasimg

Decreasing tape thickness (again to
obtain longer playing times) reduces
the amount of magnetic coating —
which in turn degrades low end
performance.

The standard cassette relies on the
cassette housing for tape alignment —
this  causes azimuth  alignment
problems and major deviation of the
magnetization vector of the recorded
signal from the perpendicular position
to the replay head gap. This is
particularly disadvantageous if a
cassette is recorded on one machine
and then played back on another.

Clearly some of the problems
outlined above have been at least
partially overcome. The necessarily
reduced recording level has been
balanced out to some extent by the
use of special tape formulations and
increased equalization the
inherently poor signal/noise ratio has
been improved by the introduction of
Dolby and other noise reduction
systems — azimuth errors have been
compensated for (to some extent) by
the incorporation of adjustable heads
on the Nakamichi recorder.

But these are at best palliatives.
Would it not be better to use a cassette
format that was fundamentally more
suitable for high quality reproduction?
Thankfully, BASF have come to the
same conclusion. As reported in recent
issues of this magazine, BASF have
developed their so-called ‘Unisette
cassette specifically to provide a
cassette format that is capable of
meeting the most exacting standard of
professional sound recording’ to
quote BASF’s own literature.

Although BASF spokesmen claimed
initially that the Unisette format was
intended solely for automated
broadcasting stations and language
laboratories, the company now admit
that the format is also intended to
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Cassette dimensions
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THE UNISETTE CASSETTE

compete with the Philips-type cassette
for use with appropriately designed
professional and amateur  hi-fi
machines.

The basic mechanism of the Unisette
cassette is shown in Fig. 1. As can be
sten, the tape (1/4°° width) is located
only by the transport mechanism —
not the cassette housing itself. The
tape is transported from one hub to
the other and is guided by two roller
guides all of which lock into a
mechanical drive and guidance system
which forms part of the ‘Unisette
player itself’. Thus the Unisette
cassette’s casing is in effect only a dust
cover. The .whole casing could be
remcved when the cassette is in

position without in any way affecting
operation!

The Unisette cassette is designed for
a tape drive mechanism with either
one or two capstans with a maximum
diameter of seven millimetres. A very
large symmetrical opening is provided
for the head configuration. This
enables separate record and playback
heads to be used if required. A further
opening is included for the erase head,
and two further ones for tape tension
control or the capstan.

Head to tape contact can be achieved
either by tape tension and a suitable
wrapping angle — as used on
professional machines — or by pressure

Type of tape maximum

Long play tape 86
Double play tape 114
Triple play tape 171

tape length (m)

maximum playing
time (min) at a tape
speed of 9,5 cm/s
(33/4 ips)

30 (15)
40 (20)
60 (30)

pads mounted on the machine itself.

The Unisette cassette is much larger
than its conventional Philips
counterpart — it is about the size and
weight of a paper back book. Accurate
drawings of the cassette are included
within this article.

Various types of tapes may be used
depending upon the particular
application. Playing times for various
tapes are shown in Table (below left).

HAROWARE
At the iime of going to press, we
know that a number of audio

manufacturers are actively developing
cassette players for use with the new
cassettes. According to BASF, Revox,
Nordisk and Rink aim to have Unisette
recorders on sale later this year

We also have reason to believe that
certain  aspects of the BASF
mechanism may infringe patents held
by Philips. However neither company
will at present comment on this.

Looks like it's going to be an
interesting year! ®

94000

HI-FI CONTEST

last chance!

MAY 1975 80¢

48

=

REVIEW
Fabulous +$3000 HI-F|

ZH system to win!

Answer a number of questions like these and win a + $3000

hi-fi system

including the fabulous Nakamicki 700 recorder,

Cerwin Vega speakers, Fisher AM/FM tuner amplifier, and Elac's

top turntable

plus six further magnificent hi-fi prizes!

Contest is in May issue of Hi-Fi Review (on sale now)

You would like your speaker to produce

Into a corner

more bass. Should.you move them:—

You would tike to obtain about twice the

Away from a corner
Nearer to the listeners
Up from the floor

35 watts

sound level that you currently have from

your 2S5 watt ampilifier.

What size amplifier must you obtain to
achieve this? (Assume speakers can with-
stand whatever power input is required.)

Who didn’‘t finish his symphony?

50 watts
100 watts
250 watts
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HOURS OF TRADING: W

MON-TUES-WED & FRI: 9am —

1 COMPONENTY - | (2580 2,
am — Ipm. N

(ELECTRONICS) PTY. LTD. NOTE ALL SPEAKER K/TSSENT

95-97 REGENT ST., REDFERN N.S.W. 2016 FREIGHT  FORWARD BY
welcome here P.0.Box 156 REDFERN  69-5522 COMET.

PHILIPS SPEAKER KITS

AT COMPL L PRI
6A

SAVE! SAVE!! SAVE!!!
WITH M.S.C. SPEAKER ENCLOSURE
KITS, WE BOAST THE LARGEST
RANGE OF HI-FI SPEAKER KITS IN
THE COUNTRY AT THE LOWEST PRICES

MAGNAVOX 8-30 KITS

KIT 1 -T—’-L__-
2 x MAGNAVOX 8.30 X e C 7Y COMPONEN
4 x MAGNAVOX 3TC. — : IMPETITIVE PRICE
2 x ENCLOSURE KITS ( :
10M SPEAKER WIRE f
INNERBOND
GRILL CLOTH
TERMINALS
ONLY $96.00
KIT 2

2 x MAGNAVOX 8.30
2 x PHILIPS DOME
TWEETER ADO160/T8
2 x ENCLOSURE KITS

SYSTEM 2 x AD7066/W8 woofers Innerbond 10M SPEAKER WIRE
] K ”
2 X ADP1200/E w overs” Al INNERBOND GRILL CLOTH
2 x enclosure kits
A loxM speakerewire ONLY $80.00 . ONLY $98 00
SYSTEM % x ﬁgg?ggéyrvsetwoo:ers innerbond 5
x weeters il cloth
2 x ADF1600/8 x overs Terminals INDIVIDUAL SPEAKER | INDIVIDUAL ENCLOSURES
2 x enclosure kits
A 10M speaker wire ONLY $86.00 MAGNAVOX 8.30 $14.50 Enclo;urg%c Efnclosure 2
MAGNAVOX 3.TC . $3.50|cut for 2x cut for 1x Philips
SYSTEM 2 x AD80b6/W8 wooters 10M speaker wire (15Q) tweeters dome tweeter
2 x AD5060/SQ8 mid range innerbond, griil cloth $24.00 each $24.00 each
2 x ADOI360/T80tg/eet3ers terminals
2 x ADF300/45 8 3way x overs
A elint — ow s 2I(ORAL ENCLOSURE KITS
SYSTEM 2 x AD8066/W8 woofers 10M speaker wire
% x ﬁgg?ggé_sr(get mid‘ range lnnen)tom:!,i gr:ll cloth
x weeters erminals
;A 2 x ADF300/3500/8 3way x overs ) v $142.00 P2SATEL 2 oo tad ce B EmIE e e e oD & .$32.00 EACH
2gxien ClSOURERKILS, : NOSASN 58 aty feslinseeran plb st .$30.00 EACH
SYSTEM EE R Y W add s s Deasin SR B .$27.00 EACH
2 x AD10100/W§ wooters 10M speaker wire
2 x AD5060/SQ8 mid range inneibond,. giilifcloth 8” CORAL SPEAKER SYSTEM KIT 8SA-1 35w, 3-way 3-speaker
2 x AD0160/T8 tweeters LEnginals . system —in kit _ form
A 53 ASESROE0E Ay x overs The Setures 3 asambleq in a desines Ircludes ai speskers
2 x enclosure Kits ONLY $179.00 Features (absA.tl) J— :vﬂ.\’l':lém serews. o'%c:)r)a(l
ype of cabine b . ose vpe
SYSTEM 10M speaker wire Type of speaker . . .. .....3-way 3-spe. ter %
2 x AD12100/W8 woofers innerbond, griti clotn [l EBUTIPIANESCy 111 0,000 - 9.000 Tz {a @
2 x AD5060/5Q8 mid range als Frequency response . . .. 70~ 20,000 Hz -
% x 280%%%/‘28 tweeters éensn::uty ................... Qgsdv% Oy 5
x F /4500/8 3way x overs ADACILY 55« pwrbr su s pkim i b Bt O
; A 2 x enclosure kits ONLY $196.00 $32 PAIR . @, R
$2.00 P&P ‘ “
INDIVIDUAL SPEAKERS | INDIVIDUAL ENCLOSURES ’ —— e
Yy P! er ..... -W T
AD12100/W8 12" 40w .$35.00] COME COMPLETE WITH ' . Crottona freguenty + 2,496 6.000 13
AD10100/W8 10’ 40w . $33.00 PREPARED AND . Frequency response .. ..40~20,000 Hz
AD1266/W8 12" 30w ..$19.95| VENEERED READY SRl sse e HEN TS
AD8066/W8 8'* 40w .. . $14.00 ASSEMBLED CABINET, e
AD7066/W8 7 40w .. . $13.00 FRONT GRILL FRAME. =2 g 12" CORAL SP. SYSTEM KIT 125A-1
ADS060/W8 5~ 10w ....%950] EDGING VENEER, : 60w, 3-way, A4-speaker system In kit
ADS0G0/SQ8 5" aow | S1250] S CREWS ~ ANOD | Price $50PAIR form includts i’ speakers; crosovers
ADO160/T8 1" 20w . ... $8.50 INSTRUCTIONS. SYSTEM th‘ 10;\A |ER front of box.
DA smr rber o8 $13.00 each 50w, 3-way 3-speaker The features ::s as;embDdled in a designed
3A .......... 515.00 each ;V.:‘e'*;p'e:k';f:s'°"2,;::gsg,zs AN e
4A ..........%$18.00 each terminals, wire, screws, coral Type of cabinet ......... Closed type
CROSS-OVER NET WORKS 5A . $25.50 each emblem for front of box. "l’nvpnuet ?:“stee;::é‘. ‘‘‘‘‘ 3-way 4-;95:;5:;
ADF1600/8 (2way) ... .$7.00 | 6A ... ... . .. $2650 each D Gbmstans | || Croscyerieauency - 1000 S G000 S
ADF500/500/8 (Sway) $1200 | ~ 74 - $32008ach | fotow L R T
N AR DESPATCHED BY COMET eatures R CapaACItY . covtsussamt ole s ciap o @ w
¢'F;|AT\E|S’EC;-F?1§?:FFES E Type of cabinet. . Closed type Price $77 PAIR  $2.00 PapP




ELECTRONIC
POKER MACHINE

* o o o e

14 N . -
o e
4 i Bain il

- - o o o

L]

criecisse @ @ @erenenee
ceeiisii@ @ @eroccene
NRNE X T
--.--.... . .-..-----

Constructional details.

LAST month we introduced the basic
system philosophy of the ETI 529
Poker machine and gave a functional

block diagram of the complete
machine.
We now continue with full

constructional details of the machine
which, when completed, should give
many hours of pleasure to players
young and old.

PROJECT
529

CONSTRUCTION

Because of circuit complexity it is
recommended that printed-circuit
boards be used as their use will greatly
simplify construction.

When assembling components to the
printed circuit boards take particular
care to correctly orientate integrated
circuits, electrolytic capacitors, diodes
and transistors. Construction should

commence by installing links to the
logic board in accordance with overlay
diagram Fig. 4. Make sure that the
supply-rail decoupling capacitors C2,
3, 16, 17, 22 and 23 are ceramic types
for best possible bypassing.

On the display board Q1, Q2 and C1
should be laid flat on the PC board so
that there is sufficient clearance when
the board is mounted to the front
panel. The leads of the LEDs were
bent to form the shape of a circle
{don’t bend close to the body of the
LED or the lead will fracture) thus
giving a spring action against the rear
of the panel.

When assembling the main logic
board, use care with integrated circuits
IC11, 12, 13, 14 and 17. These are
CMOS devices and are easily damaged
by static discharges. Avoid handling
the pins, insert them after all other
components are mounted and insert
them as quickly and cleanly as
possible. Lastly with these ICs, and
indeed all semiconductors avoid
overheating the device when soldering.
Apply the iron only long enough to
obtain a good joint.

Interconnect the two boards as
shown in Fig. 8. Keep the leads as
short as possible especially power
supply leads E, D and G as
interference picked up on these leads
could affect the operation of the
machine. Also at this time attach leads
to the outputs of the boards which are
long enough to reach the switches and
power supply.

Both boards may now be mounted
on the rear of the sloping front panel.
Making sure that the LEDs are aligned
with the holes, mount the display

This picture shows how
the two boards are
mounted to the rear

of the front panel
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panel {(component side towards rear of
panell by means of 19 mm
countersunk screws. Space the board
from the front panel about 8 mm by
means of a pair of nuts or plain
spacers. Hold the board in position by
screwing 12 mm spacers onto the
protruding screws. Now attach the
logic board by screwing to the 12 mm
spacers {component side away from
front panel).

The power supply is built into the
bottom of the box and wired up as in
Fig. 7. An eight-way tag strip being
used to support all the components.
Make sure that the polarities of the
diodes and electrolytic capacitors are
correct. The five volt regulator, IC 18,
is bolted to the bottom of the box
after first scratching away the paint so
that good thermal conduction is
obtained — a little silicon grease
between tab and box will help. When
mounting the tag strip make sure that
both earth lugs have good electrical

contact with the box.
Internal view of poker
machine showing location o
major components. Note
rubber band arm-return

Main text continued on page 54 spring.
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PARTS LIST — ET1 529

R106 Resistor 33 ohm 1W 5%
R6-R7 13 820 ohm YaW 5%
R86,98 = 2k7 i -

" 3k3 " "
" 3k9 " ve

R78,79 2 4k7 %, o
" 5Kk6 " "

R1,3,4 " 10k v
R33-R62 " 10k )

R82,8396 " 10k 4 o
R97,102,103" 10k o #
R63-R73 o 15k = o
R22,27,32 " 27k % "

R89,90,91,92" 27k ..
R2,18 A 39k L
R2§,80 " 39k " "
R29 i 82k noow

R101 " 120k ” "

R30,31,88 220k - o
R19,24 ' 820k o pJ
R94,95 5, 1M o %
R20,21,25 2M2 . "
R26,87 L 2mM2 . s

Rsl " 2M7 " "
R85 " 3ImM3 " "
R93 » am7 Y
R84 e 8M2 o "
R77 " 10M N -

C16 Capacitor 82pF Ceramic
" 150 "

c6,9 p
10,13 " 0.001UF Polyester
C15 . 0.47UF 16V electro-

c7 " 0.0068 ge
SR o.ozzf "

c2,3,17,
22

L 0.047F Ceramic
= 0.082UF Polyester

0.1MF Ceramic

c4a
c18,21,
23

cs,8 o 0.68UF 16V
el 0 5.60F 16V
c1 " 1004F 6V

C20 0 220F 16V "
" 2200uF 25V "

Q1-Q25 Transistor BC109, BC549
or simtlar

1C1,2,3 Integrated Circuit FND 500
(DISPLAY)

1€4,5,6 » " 9368

tC7,89 iy % 74192

1IC10 L o 3900

1€11,12,13 " il 4017
(CMOS)

1IC15,16 4 = 74193

1IC14,17 ' 24 4001
(CMOS)

1C18 Y — 7805

D01,2,3 Diode IN914 or similar

04,5 3 EMA401 or similar

LED1 — LED12 FLV117 or similar

PB1 Push Button normally open
P82 Push Button 1 pole change over

SW1 Switch see text.
sSw2 g 2 pole 240V toggle

T1 Transformer 240V/9V-0-9V @ 1A
PL 18/20VA or PL1.5-18/20VA
or similar

PC Boards ETI 529A, 5298

Metal Box SF 6, (150 x 150 x 150 mm
sloping front)

8 way tag strip

3 core flex and plug

front panel escutcheon

handle

nut & bolts

12mm threaded insulated spacers

53
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Fig. 5. Component overlay for the logic board.

The play handle may be fashioned
from a piece of 6 mm metal rod,
formed into an ‘L’ and fitted with a
wooden handle (a file handle is just
right). The handle should be passed

through holes drilled in either side of
the box and held in position by split
pins or small collars and grub screws.

A microswitch may then be
mounted such that it is actuated by
the grub screw (or end of the split pin)
when the arm is pulled forward. A pin
and spring should be fitted such that

R106
330 +10v
1 ca0
T 2204F
D4 = 16V
SW2 EM401 v
18V (9V) w| icig |our, *5
d 2 ’l
A 1 i 1 7805 |2 I cz°1
240V acs (e e
INPUT | Fig. 6. Circuit diagram
] = of the power supply.
N P o
T 71 o .
PL1.5 — 18/20VA == 2200
E OR T~ 25v ov
O_‘j PL 18/20VA —

54

=

the handle returns to the upright
position when released. The travel of
the handle should be restricted by
means of two bolts through the side of
the case. Rubber grommets may be
mounted under the head of the bolt to
cushion the end stop.

The ‘load’ and ‘unload’ switches may
then be mounted on the top of the
front panel and the unit
interconnected.

Note that, if desired, extra realism
may be added by using two
microswitches to replace SW2 (the
play switch). The first microswitch is
operated with theearm fully vertical
and the second one with the arm fully
forward as before. This means that the
arm must be fully depressed and then
fully returned for each play.
Connection of the microswitches is
illustrated in Fig. 9.
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HOW IT WORKS ETI 529

Before reading this section it is
advisable to read last month’s general
description to obtain  an
understanding of the overall system
used.

The roller counters IC11, 12 and
13 are CMOS decade counters and
decoders. These counters provide a
high output on only one of the ten
output lines for each and, when
enabled, this high will shift through
the outputs at a rate determined by
an oscillator (IC 10A, B and C
respectively) associated with each
counter.  The oscillators  run
continuously but the counters are
only enabled when pins 13 are taken
low.

The outputs of the roller counters
are taken via resistors R33 through
R62 to the ‘odds decoders’ Q7, 8,9,
and 11 through 18. These transistors
are wired as resistor/transistor NOR
gates. Thus, for example, the
collector of Q14 will be low when
ever any of 1C12 pins 5, 6,9 or 11
are high. When the collector of Q14
is low the roller indicator LED,
connected to B4, will be illuminated.

Note that the emitters of Q7, 8 and
9 are grounded via Q10. Therefore if
Q10 is off Q7,8 and 9 are disabled.
Transistor Q10 is off only when Q14
and Q18 are both on, in which case
Q6 is also tumed on illuminating
LED A4.

The four pay conditions are
decoded by Q19, 20, 21 and Q10
which are all wired as NOR gates. For
example, when a jackpot occurs, pins
3 on IC11, 12 and 13 all will be high
causing Q7, 11 and 15 to conduct.
Hence Q19 base will be at ground
potential and its collector at +5 volts.
This high will be transferred to the
payout counters IC15 and 16. These
ICs are up/down binary counters
which can be preset to any desired
count by applying a four line code to
pins 1, 9, 10 and 15. Pin 15, 1, 10
and 9 have weights of 1,2, 4 and 8
respectively on 1C15 and, as IC15
drives 1C16, will have weights of 16,

32, 64 and 128 on IC16.

Returning now to our jackpot
conditions, the high from Q19 will
appear at pin 10 of IC15 (weight 4)
and pins 1 and 10 of IC16 (weight 32
and 64 respectively). Hence the
counter will be 1oaded with 64 + 32 +
4 = 100. When the counters are not
at zero the ‘borrow’ output pin 13
will be high. This high is delayed by
R88 and C14 and passed to oscillator
4 (IC 10d) gating it on. A train of
positive going pulses is generated
which is inverted by Q22 and passed,
via terminal H, to pin 5 of IC9 thus
incrementing the display counter. At
the same time IC15 and 16 are also
decremented by the same pulse train
via Q23. When IC15 and 16 reach
zero the borrow output goes low
stopping oscillator 4. Diode D3
discharges C14 rapidly ensuring no
delay in switch off.

The switch-on delay allows time for
the counters to be loaded before the
oscillator starts — hence ensuring an
accurate count. By this means the
count loaded into IC15 and 16 is
loaded into the display counters and
simply adds to any count already
displayed.

If no prize is decoded by Q10, 19,
20 and 21 zero will be loaded into
the pay out counter and oscillator
four will not be started.

THE PLAY SEQUENCE

The play switch SW1, and the load
button, PB1, are both shown in the
non-operated position. Both switches
are connected to RS flip-flops (IC14)
which eliminate any contact bounce.

When the handle is pulled SW1 sets
the output of IC14-1 ‘high’ charging
C16 to 10 volts. This causes the
output of IC17-1 to go ‘low’ and this
low enables rollercounters IC11, 12
and 13. The same low gives a high at
the output of IC17-2.

When the handle is released the
IC14 latch resets and, as CIS
discharges only slowly through R9S5,
both inputs to 1C17-3 will be low.

Transistors Q3, 4 and S will therefore
turn on switching capacitors C5, 8
and 11 in parallel with C4, 7 and 10
respectively. The oscillators 1, 2 and
3 therefore slow from 20 kHz, 2 kHz
and 200 cycles respectively and
continue at a much slower speed.
This slow speed operation is
maintained to give the appearance of
wheels spinning to the roller
indication LEDs and has little bearing
on the final roller display. This being
mainly determined by the period of
high speed oscillation that is gated to
the roller counters.

After a delay of several seconds
C16 discharges to the threshold point
of the Schmitt trigger formed by
IC17-1 and IC17-2 causing IC17-1
output to go high thus disabling the
roller counters IC11, 12 and 13. At
the same time the output of 1C17-2
goes low triggering the monostable
formed by C16, R101 and IC174.
The output of IC174 is a narrow
positive pulse which turns on Q25
momentarily, loading IC15 and 16
with whatever is at the input
terminals.

The output of 1C17-2 also is
connected to the down-count of the
bank counters via the level translator
and inverter Q2. Thus at the time the
rollers stop one is also subtracted
from the display. If a prize has been
won this will immediately be added
to the display and the one deduction
will not be seen but still occurs.

Should the display counters all be
at zero, after this pulse, the display
decoders IC4, 5§ and 6 will detect the
all zero condition (by the leading
edge zero suppressian feature of 1C6)
and ground the emitter of Q24.
Transistor Q24  will therefore
conduct and ground the +10 volt
supply to SW1 inhibiting any further
play.

To restart playing, the load switch
PB1 must be pressed. This resets
counters IC11, 12 and 13 to the zero
position and, since the zero position
is also the jackpot position, Q19 will
detect a jackpot. Pressing PB1 also

generates a load pulse via R103
which causes 100 to be loaded into
the payout counter. Whilst PBI is
pressed oscillator 4 is inhibited via
R85. When PBI is released oscillator
4 starts (because the payout counters
are no longer at zero) and 100 counts
are added to the display counters.

The three counters of the display
section 1C7, 8 and 9 are cascaded
decade counters  providing a
maximum count of 999. The output
of these counters is decoded to seven
segment format by IC4, S and 6 to
drive the displays (IC1, 2 and 3). On
switch-on C1 charges slowly
delaying the turn-on of Q1. Until QI
turns on, IC7, 8 and 9 are held, reset
to zero, the delay allowing the
payout counters time to settle. To
clear the machine pressing the unload
button cuts of Q1 thus generating a
positive going pulse which clears IC7,
8 and 9.

The power supply is a simple full
wave rectifier and capacitor filter the
output of which is regulated by IC18
to +5 volts. This IC has thermal
cutout and overload protection.
Resistor R1 provides an unregulated
supply of 10 volts which is smoothed
by C20.

The play switch SW1 was described
previously as a single pole push
button, or microswitch, activated by
pulling the handle. A more realistic
handle action may be obtained by
using two microswitches to replace
SW1. The first microswitch is
actuated when the handle is at the
rest position and the second when
the handle is at the end of its forward
travel. These switches should be
interconnected as shown in Fig. 9,
and such connection means that the
handle must be pulled all the way
forward, and then, all the way back
to operate the machine.

THE OSCILLATORS

Oscillators 1, 2, 3 and 4 are based
on the LM3900 IC which contains
four, identical Norton operational
amplifiers. These amplifiers operate a

little differently from conventional
devices.

Unlike the conventional op-amp
both inputs of the Norton amplifier
are about 0.6 volts above ground
(one base-emitter junction) and the
output is dependant upon the ratio
of the currents into the two inputs.
That is the output will remain
centred if both currents are varied
from say 104 A to 1 mA providing
there is never any differential current
between them. However if the
current into the negative input is
higher than that into the positive, the
output will go low and vice versa.
The amount of difference in the
currents depends on the open-loop
gain of the amplifier. We, at the
moment, are only concerned with
their operation as an oscillator.

Referring to the main circuit
diagram and to IC10-1 we can assume
that its output is low and C4 is
discharged. (Ignore for the moment
Q3 and CS5). Under these
circumstances a current of 4.5 HA

flows into the positive input
(10V/R21) and none into the
negative input. This causes the

output to go to +10 volts. Asa result
the current into the positive input
rises to 9UA and C4 begins to charge
via R18. As C4 charges R19 passes
current into the negative input and
when the voltage across C4 reaches
about 7.5 volts the current in R19
will equal the current into the
positive input thus forcing the output
hard low (since the current through
R20 is now lost).

The voltage across C4 will now
drop and when it reaches about 3.5
volts it falls below the positive input
and the output goes high again. This
process continues producing square
wave oscillation.

There are two ways to stop the
oscillator. One is to remove the bias
current into the positive input and
the other is to swamp this bias
current by adding a higher bias
current into the negative input. Both
these methods are used on oscillator
4.



ELECTRONIC POKER MACHINE

SW2 POWER
SUPPLY
-—o.‘\;\)— +10V
240V ac
INPUT ‘w'\)_ 5V
— GROUND

Fig. 8. Interconnection diagram.

COMPONENT
CONNECTIONS

TOP VIEW

=
OaTAth sV wa]

DATA
oure[]2 i

wel]

ouralls NcLear ENABLE(]

COUNTE
DOWN

COUNT
o g

2eR0
(Jeorrow vetect our]

2em0
oeTecT in(]
o]

[JCARRY
ourc(] [Juoao

o wa(]

il ov(j

outo(]
ol
74192

TTL UP-DOWN
DECADE COUNTER
74193
TTL UP DOWN
BCO COUNTER

A
2
3
4
5
6
7
8

TOP VIEW

———

o o

k ¢ or
" FND 500
DiIsPLAY

56

PB1
UNLOAD
LOAD PLAY
L MN O P COUNTUPPULSE | .
h couuroowu PULSE F
A1 Al
A2 A2
A3 A3
A4 A4
€  maiNLOGIC 81 B1 DISPLAY
BOARD . BOARD
D 2 B2
GROUND 83 83
84 B4
B
c c
c2 c2
c3 c3
c4 ca
J ZERO DETECT J
G D _E

TOP VIEW

9368
TTL 7 SEGMENT
DECODER CRIVER

FLVI7?

a ANODE
A CATHOOE

BOTTOM V'EW

-
C549 PHILLIPS
BC549 oLy

TOP VIEW
-

TOP VIEW
L~

our s(] WI3-15v)

out 1} (reser

our of] [erock

our 2(] [enasLe

001
]CAN RY CMOS QUAD
ouy 2INPUT NOR GATE

our 7C ]ouv 9

our 3(} flout e

W= vis-15v)

1
2
3
4
our 6C5
6
u
8

TOP VIEW
=

ov(} [Jours

CMOS DECADE
COUNTER DECODER

TOP VIEW

o] B

'PUV n

3900
OQUAD AMPLIFIER

ELECTRONICS TODAY INTERNATIONAL — JUNE 1975

wie-36v)

B—IN 3




HANDLE SHOWN IN
MID POSITION

+ ) -
0
— , MICROBSWITCH
240V
c21 [+ MoV ,
E NO
D4 a '
S : NC c
T
PL 18/20VA RISy 3
= TAGSTRIP |T0 P ON \Z
o] MAIN BOARD 70 0 ON
sV MAIN BOARD
T g a=n | ol o
— — A AR
c18 |BOLT 1C18 ,
ONTO CHASSIS = y
/

Fig. 9. Alternate arrangement of two micro-

Fig. 7. Wiring of the power supply.
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Fig. 10. Printed circuit layout for the main logic board. Full size Fig. 11. Printed circuit layout for the display board.

147 x 142 mm. Full size 147 x 142 mm.
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Non-Linear Systems, Inc. I _3
Originator of the digital voltmeter.

DIGITAL MULTIMETER

Full three digits.
Less than 2" high.
Automatic zeroing.
Automatic polarity.
Battery powered.
MOS/LSI construction.
Low, low price.

Drop-proof.

ACTUAL SIZE

SPECjIFICf\TIONS | SPECIAL s "
e ) e P ] o [Ee ] INTRODUCTORY

l 10 10 mv
VOLTS DC ci00 {*'0-1% F.A 1T Ragy ooy 10 MRGe

- PRICE

———{s

1800 1 Y
e o 11 78« T R I o o m‘rﬁ * All prices plus 15% sales tax if appticable
Bt et Al ' ] Test the LM-3 for yourself. Simply send a cheque or
6 o 1 ..E‘—’ official company order with the coupon alo'ngs.ide. If you
e N R R BT [ find the LM-3 is not suitable, return it within 10 days
16000 10 K0 | 100 ma J fOI' 4a refund.
e S — === To take advantage of this money back no risk offer —
§ VI mastmm tast voitage n K mode | write direct to our Australian distributor,

EXPLOSIVES RESEARCH & DEVELOPMENT
Range Selection: Manual PTY.LTD.
Polarity Selection: Automatic P.O. BOX 122, GLEN WAVERLEY
Decimal: Positioned by range switch TELEPHONE: 2324506 VICT. 3150. AUSTRALIA
Zero Stability: Automatic Zero Send your cheque or money order for immediate delivery.
Overload Indication: 1000, with the numeral "1*  Standard LM-3 @ $99.

flashing, is displayed for all OPTIONAL FEATURES
inputs exceeding full scale. A Rf:chargeable Batteries with Charger Unit . . . ., $12.00
Operating Temperature (0 to 45°C B High Voltage Probe — To 30 KV
Range: (1000:1 Reduction). ... ........... . ... .. $26.00
Overload Protection Up to'120 VDC or RMS AC C Leathg:r Carrying Cgse Belt and Neck Strap . . $11.00
D Carrying Handle/Tilt Stand .............. . $2.40
in KQ Mode may be applied (not to exceed E Current Shunts — 100uA, TmA. 10mA
’ ’ ’
30 seconds). 100mA & 1Aon 1Vrange ......... .. . $4.10ea
Size: 1.9"H x 2.7"W x 4.0"D Sendme...... ... LM3's ® $99 ea
Weight: 9.2 ounces (with batteries) Optionsasabove. ........................ .. .. A®$12.00
Power:
N ] 3.6V (nominal) at approxi= i it e e, B ® $26.00
Battery Operatfon: mately 200 mA, <1W (less ..o Co$11.00
than 3W when batteriesare .. D®s$ 2.40
being charged. E®S$ 4.10

Please include 15% sales tax if applicable. Enclosed Cheque/Money
Orderfors........ ... .

20 Years of Progress

Non-Linear Systems
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ETI400
SPEAKER SYSTEM

Acoustic suspension design has big sound.

LS LI LT LT T8 ST CT S Rt
.

EVER since we published our
extraordinarily successful Magnavox
8-30 speaker design some three years
ago many readers have asked us to
design a loudspeaker system that had
at least equivalent performance but of
smaller overall dimensions.

The design published here will we are
sure satisfy the needs of these readers.
It is an ‘infinite baffle’ design based on
Philips drive units,

When we first started to investigate
this project, we based our prototype
on a system described in the Philips
Elcoma publication ‘High Fidelity

60

S S L S
B et S
b et bebebebbbebuhuiel

Loudspeakers and Enclosure Designs’.

The Elcoma design is simple and
effective but the basic cross-over
network does not really do justice to
the truly excellent design of the drive
units specified. It just is not possible
to obtain really top-class performance
from a multi-speaker enclosure unless
a good cross-over network is used. And
a good cross-over network cannot be
built cheaply.

Initial experiments showed that truly
excellent performance was obtainable
using a better cross-over. This being so
we concentrated on designing the

The  cross-over  network
described in this article must be
used exactly as specified if the
intended performance is to be
obtained.

A simpler version of this
network — or a simple series
capacitor — is not ‘almost as
good’. Suppliers are warned that
to market the ETI 400 design in
any other than the form
specified here is a breach of the
Trades Practices Act.

enclosure  before finalising the
cross-over network described later in
this article.

THE ENCLOSURE

The design of an enclosure for an
acoustic suspension speaker system is
determined by making compromises
on three basic quantities:

(1) The volume of the enclosure.
(2) The efficiency of the system.
(3) The low frequency cutoff.

There is no mandatory volume for a
acoustic suspension system but tests
over hundreds of different systems
have shown that the optimum volume
for a 200mm (8 inch) driver lies
between 14 litres (0.5 cu ft) and 42
litres (1.5 cu ft). The 14 litre enclosure
will  sacrifice bass response and
efficiency but will handle more power
whilst the 42 litre enclosure has
extended bass response is more
efficient but will handle much less
power. We opted for a 20 litre (0.7 cu
ft) enclosure as the one which offered
reasonable bass response and good
power handling with the particular
driver being used. (This is in contrast
to the recently released kit from
Philips using the same drivers that has
a volume of 15.6 litres — which in our
opinion sacrifices bass response for a
smaller albeit cheaper enclosure).

The ETI 400 speaker uses the Philips
203 mm (8") bass driver and the 25
mm (1”') dome tweeter.

The dome tweeter is known to be
more efficient than the bass driver —
in fact our measurements showed that
this was of the order of 4 dB. We have
therefore included a 4 dB resistive
attenuator pad before the tweeter to
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match it to the woofer. (Philips have
specified an 8 dB attenuator for their
recently released kit but both
measuring and listening tests confirm
that 4 dB attenuation is better). The
resistor pad has a fortuitous
advantage in that it provides extra
tweeter damping, considerably
improving its sound — especially at the
top end where the undamped tweeter
(due to crossover impedance) tends to
be a little harsh.

The resistive pad and tweeter is fed
from C3 and L2 {see Fig. 3) which
form a 12 dB per octave high pass
filter allowing only frequencies above
2.2 kHz to pass — a 12 dB per octave
crossover must be used if damage to
the tweeter is to be avoided. Some
people who built up the Magnavox
8-30 system, previously described in
ETI, complained of tweeters burning
out. We investigated many of these
complaints and found that the
problem was caused by using a single
capacitor feed to the tweeter rather
than the specified network. The
Philips tweeter has a pronounced
resonance around 900 Hz and if this is
not adequately suppressed the tweeter
will be damaged by excessive cone
excursion at this frequency.

A 12 dB per octave network has also
been provided for the woofer- and
again this should be used if proper
mid-range response is to be obtained.
Network R1 and C1 provides
compensation for the rising impedance
of the woofer (with frequency) and

effectively keeps the response
reasonably level up to the crossover
frequency.

Capacitors C2 and C3 should be
polyester types — not non-polarized
electrolytics! However C1 may be a
non-polarized electrolytic if desired.

The coils should be of air wound
construction (see winding details) and
not of the iron cored variety. lron
cored coils tend to saturate at high
levels, producing a very nasty kind of
distortion similar to amplifier clipping.

Resistors R2 and R3 may be
constructed from jug element as
follows. Measure out a length of jug
element having the required resistance
and wind it around the body of a 1
watt resistor (any value above 100
ohms) soldering one end to each of the
resistor leads. The wire may be fixed
in position on the resistor by a little 5
minute epoxy.

Note that the tweeter is connected
out-of-phase. This is necessary due to
phase shifts in the crossover.
Conventional connection results in a
deep hole in the response at about 3 to
4 kHz in addition to a 10 dB peak at
around 2 kHz!

The coils may be hand wound, in
accordance with Table |, on the
former shown in Fig. 4.

The completed speaker
before front panel is
painted or grille cloth
fitted.

We must emphasize again that the
crossover is the heart of any good
speaker design. The circuit as
described for the ETI 400 must be
used if good results are to be obtained.

CONSTRUCTION

Dimensions of the enclosure and its
assembly are iltustrated in Figs. 1 and
2. Note that 19 mm square cleats
should be glued into all corners. It is
absolutely essential that all joints be
airtight, for, if the enclosure leaks at
all, the air rushing in and out will
produce hissing sounds and the bass
response will be seriously degraded.

veneered

Note that we used
pine-board for our prototypes and
hence the drawings show mitred joints

at the corners. If such joints are
beyond your woodworking capability
it may be well to use plain, unveneered
pineboard and butt joints. The whole
box may then be covered with iron-on
veneer or with self-adhesive vinyl.
Self-adhesive veneer or vinyl does not
adhere too well to plain pine-board
and tends to lift or bubble after some
time. We found that adhesion could be
improved by applying one coat of
clear lacquer to the pine-board before
veneering. This has the effect of
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ETI400 SPEAKER SYSTE

TABL

E1 CONSTRUCTIONAL DATA

CHOKES 0.8 mH, L1 & L2

170 turns of 1 mm (18 B & S) on former shown in Fig. 4.

RESISTORS

Resistors can be made from jug element as follows.
Standard jug element coils are 300 mm long and have a
total resistance of 38 ohms. Therefore a 25 mm length
{(unstretched) will have a resistance of 3 ohms, and a
120 mm length {unstretched) will have a resistance of
15 ohms. That is use 8 mm of coil per ohm of resistance
required.

CUTTING

Two speakers can be cut from one 1800 x 900 mm sheet
of veneered pine board (including front and back panels

if required).

Alternatively 4 speakers can be cut from one 1800 x 900
mm sheet of veneered pine board if the fronts and backs
are cut from a separate sheet of 1800 x 900 mm plain pine
board.

CAPACITORS

Any value of polyester capacitor between 5.6 and 6.8uF
can be used for C2 and C3 if difficulty is experienced in
obtaining the correct value. Both must be the same value.
Such change will shift the crossover frequency slightly
but will not have other serious effects.
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sealing and strengthening  the
pine-board surface thus preventing
veneer lift due to break-up of the
pine-board surface.

When the box is completed paint the
front panel matt black and finish the
veneer surface as desired — a
Scandinavian oil finish is easy to apply
and very attractive.

Mount the input terminals to the
back panel, the crossover network to
the inside of the back panel and
connect the terminals to the crossover.
Attach leads to the crossover for the
woofer and tweeter and drape these
leads out through the respective driver
holes.

Now line the box on all sides (except
the front) with 50mm glass wool.
Connect the leads to the drivers
(watch polarities) and mount the
drivers in position using plasticine or
sealing putty around the rim of each
driver to ensure an airtight fit.

Make the grille-cloth frame from
12mm square timber and attach the
grille cloth by stretching it around the
frame and then stapling it at the rear.
If a stapler is not available the cloth
may be glued on.

The speakers will safely handle 40
watts RMS. Although decidedly not
recommended, our lab staff fed them
with music peaking to 200 watts.
Apart from our production
department (located next door to the
lab) stopping work no difficulty was
encountered in handling this level. We
therefore consider that the system is
entirely safe with amplifiers which
deliver 40 watts RMS per channel. @

NOTES

ALL OUTSIDE WOODWORK
{S 19mm PARTICLEBOARD
COVERED WHERE Vi{SIBLE
WITH THE DESIRED VENEER

19mmx19mm CLEATS
AROUND ALL EDGES

LINE ALL INSIDE SURFACE
WITH 50mm FIBREGLASS
(EXCEPT FRONT)

FRONT GRILL NOT SHOWN

ALL DIMENSIONS ARE
IN MILLIMETRES

SPEAKERS SHOULD BE MADE
AS PAIRS. ONE WITH THE
TWEETER ON THE LEFT AS
SHOWN AND ONE WITH

IT ON THE RIGHT

ot

Fig. 1. Dimensions of the ETI 400
speaker enclosure.
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0.8mH
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R1 c2 +
15 6.8uF
w
c1 S
T 10uf
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TWEETER
AD0160/T8

+

Fig. 3. Circuit diagram of the crossover
network. This is the heart of the system
and must not be changed if best results are
to be obtained.

Fig. 2. Assembly diagram of the enclosure.

Uyl

Fig. 4. Former for winding chokes L1 and
L2. Chokes may readily be wound by
hand, try and keep wire in uniform layers
but a little jumbling will not appreciably
affect the final value of inductance.

1]

Fig. 5. Printed circuit
layout for the cross-
over network. Full
size 145 x 78 mm.

WOOFER
INPUT
TWEETER

Fig. 6. Component
overlay shows how
to assemble the

crossover network.
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PROFOROS DC-8 ELECTRONIC

ALARM CLOCK. Just arrived!! This digital
electronic clock is the ultimate. Big bright gas
discharge display of hours and minutes plus
AM/PM. Automatic zero on switch-gn
Separate push-button setting of hours and
minutes plus "Hold" for accurate setting

Electronic alarm can be set 10 the minute with
switch enabling a check of alarm setting at any
time (alarm operates on 24 hour basis!!

Alarm can be set to operate in "Snooze’ mode
by pressing a button which gives a seven minute
alarm cycle

240V operated and futuristic looking styling
Yes, Dick really has sorted out the electronic
clock business!! Not a kit but fully built. Our
kits have been a sellout, so don’t delay your
order on this one! {p&p $1.00}

tot an8SO dollar Kit r/p off
but a fully BUILT Clock!

SENNHEISER HD414 Stereo Headphones
German made and beautiful lightweight phones
for listening comfort {only 135 gm). Frequency
response from 20 1o 20,000 Hz and 2,000 ohm
impedance. Features a removable foam ear pad
for extra comtort which can easily be cleaned
Highly recommended

*
ONLY Radio
Specially

designed for Australia x Complete VHF

* Opens NEW listening
X J6¢transistors, 15djodes,

For the first time, Dick Smith is proud to intro-

realms

duce a VHF receiver that covers all

AUSTRALIAN bands. 54 to 220 MHz

® Exclusive Red-Led signal strength indicator. Light emitting diode glows on
tuning pointer as signal is tuned in. Also acts as signal indicator when volume is
turned down. Brightness indicates strength almost as critically as meter move-

ment and is much more reliable.

® Handsome ‘Military Look’ Finish in black with white lettering etc. and grey
functional controls. Positive grip and action on tuning control. Vinyl carrying

case complete with shoulder strap.,

® Multisection telescopic aerial adjusts for horizontally or vertically polarized

signals. COVERS THE FOLLOWING BF\NDS 2

* AM * Tv2
This is the standard covers all the hi
broadcast band. band TV channels
* TV-1

5488 MMz
covers low band Ailr
TV channels 103-136 MHz
6 metre amateur covers AM air-

band.

craft bands, auto-
Fire Brigades, matic weather and
Ambulances landing information
Yaxis, Tow trucks,  ajr¢raft approach
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Business, Radio cratt to aireraft
Paging, Courlers, communications,

Private detectives VOR etc. In tact
etc. tisten to all the
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plus the new Hear all the instruc.

Frequency tiony from the
Modulated radio control tower
service
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sonlv umned cove

coverage

Zrec{ifiers.
Jvaristor

* 135 174 MH2z
starts with the 2
metre amateur
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both mobiles and
repeaters etc. Then
the International
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tugs, ocean liners
coming into port,
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B1G DICK’ POWER SUPPLY Easy to operate with slider controls for 4 mic

So many people have been asking for a bigger inputs which can be individually switched from
supply than our popular Dick. So here it is 600 ohm 10 50k. Also has phono magnetic input,
Two ranges 0— 12V 24V with a max. cufrent Response from 30 10 20,000 Hz. Battery powered
ot 1.56A. 3 transistor 7 diode circuit with meter § {2 x 216). Use a 4 channel mono or 2 channel
readout of Voltage and Current. Voltage selec stereo mixer. Only 544 85
tor and variable control. Measures 18.5 x 10.5 x T
8.5 cm weighs 1.5 kg {it's that well made!!}

Ideal for watching
young kids near the pool
" tor business presentations,
security, anti-shoplifting,
etc. or 1001 uses in industry. Supplied with 10M
These cameras normaily sell at $270, we have cdle :andATV s’n 300 ?hr: Ba:u“n ':"npog:f‘;eov;" Specially designed for instrument supply and
mount_ A professional umit at nearly a e seres Sencn | Foily eoulaizd | Simply

a limited quantity as a ‘trial run’. Can be

connected straight 10 a TV set. Fitted with 11.9, [ connect leads directly into Big Dick or mount
12.5mm Cosmicar wide angle lens which can ‘o and connect terminals supplied. Value at $39.50
easily be changed. Vidicon responds 1o light {p&p $5.00) {p&p $3.00)

levels as low as 40 lux. 240V operated. Focusses

from 10" 10 infinity 500 line resolution ‘)
NEW RIVET GUNS 5" INDOOR/QUTDOOR HORN #

Rivets won't vibrate loose like nuts and bolts. {deal for any location requiring wide dispersion

BRAND NEW
APECO CCTV CAMERAS

Ideal for ham mobile equipment or anywhere a1 medium power. High impact plastic housing
vibration is a problem. Both guns take any length 5 lia by 3%" deep. Supplied with mounting
of 1/8° rivets bracket {all hardware is non-corrosive or rust

T30 Light duty Gun $3.75 {p&p 75¢) proof). Power: 5W Response: 300 10kHz
MR2 Professional Gun with 3 interchangeable Dispersion: 90° Impedance: B ohm. Normally [l Yes the deluxe auto-stripper 15 back again'

heads (p&p $1.50) $13.90. Now $8.90. {p&p $1.00) Handles up 10 5/16" insulation diameter
| Fitted with stop for production use Catalogued

SPECIAL : Above unit with built-in siren modulefiat $9.65. So save $2.50 at only $6.90 (p&p 75¢)
1/8" {3mm) ALLY RIVETS IN 100 PACKS for alarms. Just connect 10 12V} $22.50 {p&p
AL (Dritl No. 30} $1.00)

AB42 1/8 thickness  $1.50 each

AB4 /4 BB $1.75 each m STE o
. TAPLE GUN TACKER 755 Completely built FM tuner module incorporates

tdeal for tixing our Intercom wiring and a Stereo Multiplex Adaptor and receives stereo

hundreds of stapling jobs. Suits wires up t0o broadcasts automatically. A panel light (LED! [

10mm drameter. Jam proof mechanism and all indicates stereo reception. 10 transistors.

steel construction. Uses standard 10mm staples 12 diodes. AFC and AGC. Operates from 6V
pasp75c 3WAY CAR CONVERTER IN STOCK AGAIN | drawing 20mA max. Handsome panel with

Fits any cigarette highter and gives 6, 7.5 or 9V dial drive mechanism. Measures 1251 x B5D x

alup 10 300mA. Supplied with polarity reversing | 45H mm. Tuning range 88 108MH2z
extension cable and 4 way plug-socket adaptor Sensitivity. 10db for S/N 20db quieting Image
TS50WA Wire attachment holds wires 1n position which fits aimost everything! Converter alone 15 | 310" over 25db. Antenna. 75ohm. Output
while stapling to prevent damage. Only 90¢ usually $5.50. Get converter and adaptor tead 2 x 200mV_ Separation: 30db at 1kHz. S/N
STAPLES TS50 174 long $1.25 pack of 1,250 Lo only $4.90. {p&p 75¢ ratio’ 40db. Negative ground. Ideal for adding
T51 §/8” long $1.50 pack ot 1,250 10 amps and existing AM tuners

ULTRASONIC WIRELESS SWITCH
Ready made units designed for Garage Door
opening and other on-oft switching applcation
ke hights and TV etc.,

Dperating distance up 1o 40t

F requency 38kHz = 2kHz

1.2 sec

L8C COILED TEST LEADS
A versatile set of leads, fully insulated. 6 probes|
inc. up) are slim enough 1o reach awkward test
points. Phasetip meter plugs have fully insulated
handles. Extedn to 96 (Yes — Bfeet!) retract
10 only 16 Pair — red and black $1.75

Q9v transistor battery
240v ac
250v ac. 2.5A (600w |

STEREO Lpad LP50S
Better than a rheostat, this has two double
element ganged rheostats wirewound 10W peak
rating B ohm_ Ensures constant match with
attenuation from 30db to 0.5db. Complete with
instructions and 3/4"° bushung for speaker
mounting. Use this to exter_xd yout Hi F) speake

ansﬂ““' system properly w,pnce‘“‘b 5
f CROSS OVER NETWORKS
{p&p 75¢) LN2 Two way LC network for 8 ohm systems
Single input splits 10 woofer and tweetef

Sealed metal can ‘3’50

[LN3 As above but for 3 speaker svslems‘#“

TELESCOPIC ANTENNA Jag99k

For walkie talkie or replacement in transistal =
radios etc p—r
/ 11 sections extending 10 54° with

adaptors 10 fit 6-32 and 8-32 threads or tasten
o‘ with 6-32 screw po50c

MINIATURE REPLACEMENT SPEAKERS
Al 8 ohm. 2% $1.00 2 $1.10 DUCTED HORN SPEAKER SYSTEMS
2% - $1.20 $1.50 each $P620 Mas B°' high compliance woofer and 2°
tweeter with horn for better dispersion

k Response from 60 to 16,000 Hz. 16" x 11" x 7°
Spea ers approx. Smart tinish and handles 15W
Only $24.50 {(p&p treight on} |
P SP625 Similar to above but with 6% woofer,
mm 2" tweeter 14%" x 9" x 5% approx. Handles
10W. 70 to 16,000 Mz Ideal for use with
Project 250 amp. Only $16.50 (p&p freght on}

asoat CITY 125 York St
tel: 291126

J4814 MORSE KEY

Ideal for Novice. {get our kit of electronic parts
tor your practice set). 5 key bar. 1" knob.

We soid hundreds at $1.50, even more in our
Newsletter. Only

45119 JUMPER LEAD KiT

Here's ten 15" leads with croc clips. 2 each in

ELECTRONICS CENTRE 160-162 Pacific Hwy | BANKSTOWN
Head Offico& MailOrders GoTe Hill N.SW.2065 | 361 Hume Hwy
Pap S0cmin ta.439 53| tel:709 6600



SAVE HI-Fi

build yourself this high

\quality Stereo

Amp %

\re yc 3 ot buyl its

that aren't comptete? Well we know how * HUGE COST
feusteating it ¥ It once BREAKTHRDUGH
a we can do something 1o make

yo 0Py and our Iif bet easier

S0 here’s the good news

e

We have made speclal arvangements to
mport 3 large number of high quality
orc-assembled amplifier modules, YES
THEY ARE ABSOLUTELY COMPLE
WE GUARANTEE NOT A SINGLE 10 transistors and 4 glodes. Need we say

® FULL PROVISION FOR VOL
TREBLE, BASS AND BALANCE
® 25 WATT PEAK TOTAL POWER

PART MISSING. All you have to do Is more? Ready 1o take ceramic pickup (12.5W TOTAL RMS) INTD 8 OMM
wite In the four controts, connect a dlrect of magnetic via.a pre-amp, SPEAKERS
power supply dnd you have a fully Give it 2 95, Whather you're an advanced « HEATSINK, FULLY TINNED PCB « GUARANTEED NO PARTS MISSING

working amplifier. constructor or a beginnes you'll get this 10 TRANSISTDRS, 4 DIODES, LOW

s Smsitiers 118 anthrely comveationas  90n in no HmsAWeRaEyilIFsITGE) DISTORTION OTL DESIGN o ALL PARTS READILY AVAILABLE
1 1 ko Iz
g O o vecitrom  ® COMPONENTS WORTH MORE THAN = PREAMP/TONE CONTROL NETWORK  ® PHILIPS CAPS, RESISTORS,

Motorala, Caps and resistors are Phlilps. ASSEMBLED AMPLIFIER BUILTIN MOTOROLA TRANSISTORS
- — — e SE—— G T SE— G D — D S — —— e cm— G Geetn GEEt SHmn Cw—— —— e
Money back If not satisfied. Vesll The
PROJECY 250A KIT includes fully bullt and tested amptifier usual Dick SmIth guarantes apolies to
full circuit and suggested power supply circuit, Simply add your this kit Inspect for 7 days and return if
four pots — 3 x 50k dus! log and 1 x 50Kk single linsar — various wires OTHER SUGGESTED ACCESSORIES FOR  not satistied, untouched, and we w!

and a power supply. Approx, 24.30V ® 1A, AMAZINGLY LOW THE PROJECT 250.— refund yourmoney iess P L P,

four rotary pots. All you need to add i3 a power supply and will take any APAN
some wire links. $18.95 (P & P $1,50) 3SR o GARRARD 00
Turntable, as well

—
PRICE ONLY $14,95 (P & P $1.00) ns n-1ooking timber
D PROJECT 2508 KIT exsctly as 2504 above but 8130 includes turn.. hie base Perspex lid t
‘ ’,

:ROJECT 250C KIT includes amp and controls as 2808 above. “\ 'amp and power 1
lus a full power supply kit, 1t will take under an hour and some wire I EFR C”‘Tl
links 10 comptete the amolither. Here is 8 COMPLETE kit for a 25W SN e P&Pé-'f/f/C/'ff Y
smplifier for $29.95 1P & P $2,00) V
\

,_J SP620 8" Woofer and 2 ’ 8" Woofer and Front oanel | l;‘;:‘;l‘(‘%loll;;w"ublt

T er in Cabinet J" 2 Twu'u-r -nOC-b net 10 suit 250 amp FP12 | G11:204 with cer; -

cartnag
24.00 U |$16,5C $2°00 oy
P& P PREIGHT ON FREIGHT ON P& PFREIGHT ON d\) PePcicur’

MAME___ __ __ ___ ____ ADDRESS__ __ _ o __PCopE____ __

asoat CITY 125 York St
tel: 291126

ELECTRONICS CENTRE 160-162 Pacific Hwy | BANKSTOWN
Heac Office & MaitOrders GGOre Hill N.SW.2065 | 361 Hume Hwy

PaP 50cmin tal.439 53l tel:709 6600
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CERAMIC CARTRIDGE

PREAMPLIFIER

Use of charge amplifier improves performance of ceramic cartridges.

MOST amplifiers of commercial
design, including our own ETI designs,
omit facilities for ceramic cartridges
and allow only for the use of magnetic
cartridges. This is because magnetic
cartridges are capable of much better
performance than ceramic although
top line magnetics are much more
expensive.

Magnetic cartridges are expensive to
build whereas ceramic cartridges are
relatively cheap to build so there is a
crossover point, and many top line
ceramic cartridges are much better
value-for-money than are magnetic
cartridges in the same price range.
Hence many people with limited funds
have asked for details of a preamplifier
input stage specifically tailored for use
with ceramic cartridges.

The two types of cartridge, ceramic
and magnetic are entirely different in
terms of electrical qualities. The
ceramic cartridge has a much higher
output, the working load impedances
of the two are entirely different and
the magnetic type requires
equalization whereas the ceramic type
does not (or does it?). The magnetic
provides an output which s
proportional to stylus velocity whilst
the ceramic provides an output
proportional to acceleration. This
means that where a record is recorded
with constant acceleration
characteristic the output from a
ceramic cartridge would be flat with
frequency whereas the output from a
magnetic cartridge would be a
response rising with frequency at 6
dB/octave. Converseley if a constant
velocity record characteristic were
used the ceramic output would fall
with frequency at 6 dB/octave.

Today all records are recorded to the
RIAA standard of equalization. Tnis
attenuates bass and boosts treble to
provide a characteristic very close to
constant acceleration. This procedure
gives best compromise between the
conflicting requirements
signal-to-noise ratio and of pickup
trackability. To replay an RIAA
equalized record with a magnetic
cartridge we must use a preamplifier
having the reverse characteristic, i.e,
bass must be boosted and treble must
be cut in order to obtain a flat
frequency response. This process is

used on all preamplifiers for magnetic
cartridges and is loosely just known as
equalization.

However a perfect ceramic cartridge,
when replaying R!AA equalized
material would give an unequalized
response as shown in Fig. 1. In order
the make ceramic cartridges easier to
use manufacturers build in a broad
mechanical resonance at the high
frequency end to boost the response.
At the low end, the rise in response
below 50 Hz is cured by selecting a
terminating impedance which causes a
roll off at about 130 Hz. The response
of such a cartridge would be as shown
in Fig. 2. If the bass end were not

corrected rumble of the turntable
would be accentuated and this is
clearly not desirable.

Thus clearly, the impedance into
which a ceramic cartridge works is of
great importance and with this in mind
we investigated different methods of
matching the cartridge to the amplifier
with a view to obtaining the utmost
from ceramic cartridges.

DESIGN APPROACH

The ceramic pickup may be
simulated by a voltage source and a
series capacitor,

The value of the capacitor and the
magnitude of the voltage source vary

- 1
20 T -
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5
) PO WA
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20~ 50 100 200 500 000 2000 5000 10k 20k
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Fig. 1. Typical response of a ceramic pickup without mechanical equalization.
r ea
1 ) %
R RESs. $
1
— s
dB Pt }
15 - 5
10
5
0
20 50 100 200 500 1000 2000 5000 10k 20k
FREQUENCY
Fig. 2. R of Decca Deram showing effect of terminating impedance at low
end and of mechanical equalization at top end.
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Fig. 3. Overall response of a Decca Deram into a charge amplifier.
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Fig. 4. Response of charge amplifier. Roll off at low end is designed to compensate for

rising response of cartridge in this area.

from manufacturer to manufacturer
but lie in the range 200-300 pF and
100 to 1000 mV at 1 kHz and
5cms/second.

One of the most popular and readily
available cartridges is the Decca Deram
and we performed all our tests with
this cartridge. The unit has an output
of about 150 mV and a capacitance of
600 pF. The recommended load
impedance is 2 megohms and this gives
the response as shown in Fig. 2. The
bass response can be improved but
only at the expense of greatly
increasing the rumble. The dip at 2
kHz can readily be compensated for
but we have not experimented in this
area.

Another system commonly used is to
load the unit with a low impedance
(e.g. 75 k ohm) which causes a loss of
bass below 3 kHz, and then boost the

bass  again  electronically. This
overcomes the need for a very high
impedance. Such a technique
combined with a rumble filter to cut
the rising response below 50 Hz can
give good results. However due to the
large differences between various
makes a different network needs to be
designed to suit the bass roll-off
characteristic of each cartridge type.

A third system which we propose,
and to our knowledge this is the first
time such a system has been described,
is to use a “‘charge’ amplifier.

CHARGE AMPLIFIER

With the charge amplifier the input
impedance is zero — how then does it
work? A conventional inverting
amplifier is shown in Fig. 5. and, as
anyone familiar with amplifiers will
know, the output voltage will be:—

TABLE 1
SN | g, = s
unity 560 pF 0.0082uF 390 k
6dB 330 pF 0.015uF 180 k
12dB 150 pF 0.039uF 47 k
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R2

VL W
AMPLIFIER OUTPUT

.

Fig. 5. Conventional inverting amplifier
stage.
R2

Vout =— * Vin

What is not always realized by
beginners is that R1 and R2 need not
be resistive — they may be capacitors,
inductors or combination of
impedances. It is only the impedance
that is important. Since the output of
the ceramic pickup is a capacitor we
may connect it directly to the input of
an inverting amplifier and use a
capacitor as the feedback element. The
gain of the stage now becomes the
ratio of the two capacitor impedances.
Although the impedance of the
capacitor drops with increasing
frequency the ratio remains constant.
Therefore, with a ‘perfect’ amplifier,
the frequency response is flat at all
frequencies.

In real circuits we generally need a
bias resistor across the feedback
capacitor. This causes a roll-off at the
low end similar to that obtained when
using a FET amplifier.

If a response down to 10 Hz is
required a resistance of 50 megohm
minimum is required. However this is

c2
T G
AMPLIFIER

Cct

Fig. 6. Basic charge amplifier with bias and
filter network. Gain control elements are
capacitors. Bias network R1, 2, 3and C3
are required for dc stability and to roll of
bass response.

+V(10-18vV)

2N5459

INPUT +

ov

Fig. 7. Circuit of FET follower used to
obtain the responses shown in Fig. 2.
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much too high for correct biassing and
a different technique is called for.

With the arrangement illustrated in
Fig. 6, the effective resistance is:—

_R2+R3
R2

provided R2 << R1, 3 and
Xe3 << R2

If the value of X3 approaches R2
the effective resistance drops and, if
the value of R2 and C3 are properly
chosen, a 12 dB/octave cut-off at the
low end can be obtained which
effectively removes the rising low-end
response due to the recording
characteristic.

Other advantages of the charge
amplifier are firstly that it is easy to
obtain gain {(unlike the source —
follower FET approach) and secondly
that cable capacitance does not affect
the performance in any way. One
disadvantage is that the cables are
slightly microphonic and movement of
the leads can cause an output — this
however is not an insurmountable
problem.

The overall response of the Decca
Deram Cartridge into a charge
amplifier is given in Fig. 3, and as can
be seen the response at the low end is
greatly improved. As said before the
drop around 2 kHz could readily be

Rots R1

compensated for but this was not
considered necessary.

If a pickup bhaving a different
capacitance were to be used the only
change would be in the gain of the
amplifier — the frequency response {of
the amplifier) remains the same. |f the
gain is too high then simply changing
the feedback capacitor to a higher
value will restore it. However, if the
low frequency cut-off is to be
maintained both R4 and C3 must also
be altered. Table 1 illustrates the
values required.

CONCLUSION

Cost for cost the ceramic cartridge is
better value for money than the
magnetic type. The use of a properly
designed preamplifier can produce a
substantially flat response.

However whilst an almost perfect
frequency response can be obtained by
properly processing the output from a
cartridge like the Decca Deram it can
never sound like the Shure V15 MK 3!
Other factors such as transient
response and channel separation are
generally not as good as those of a

magnetic cartridge. Whether the
inbuilt  mechanical resonance is
actually responsible for the poor

transient response is probably known
only to the cartridge manufacturers —

+V(10-18V)

INPUT

OUTPUT

R3 RS
™2 m2
— N\
_JLe?
111

Fig. 8. Circuit of practical charge
amplifier for ceramic cartridges which
gave the overall response as in Fig. 4.
For values of C2, 3 and R4 see table 1.

one feels that if it were done
electronically it may well be better.
This has not been presented as a
normal project but rather as a basis for
experimentation. The circuit described
has been built up and does give the
response expected. Try it. The results
may be surprising. ®

Australia’s monthly hi-fi magazine

and above all — believe.

ATLAST!

A HI-FIMAGAZINE FOR NON-EXPERTS

IT'S CALLED HI-FI REVIEW and you don’t need a degree in acoustics to
understand it!
Hi-FI REVIEW tells you what to buy, how to buy it -- whi_ch gear is goud
and which gear is better. Whether it will meet your requirements — and
whether it does what its maker says it does

for people to read, enjoy, understand —
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PRE-PANR &

electronics

For music-lovers everywhere;

KEMSTAR AM

HI-FI TUNER KIT

CInTIe58

NONE Y SAVE“s :

A0
@D

P&LP
$3.00

s
"WIDE- BAND PRINCIPLE"

The KEMSTAR Tuner employs 10
translstors in a novel circuit to provide

hi-fi performance from normal
AM broadcasts. Quality approaches
that obtainable with FM and, since FM
transmissions are present!y limited
both in variety and strength, this tuner
is an excellent investment for all
music-lovers. A whilstle fliter and
tuning meter is included and country
listeners will appreciate the tuned RF
amplifier and ‘‘Local-Distant” signal
switch, The front panel is particulariy
attractive with back-lighted slide-rule

with the
top selling

By

special
manufacturers of
KEMSTAR wide-band tuner, we now

arrangement
the

offer exclusively, this gery fine tuner,
which normally retails at about $130,
as a ready-to-assemble kit for only $59.

dial and satin-atuminium trim; a wainut
wood cover is included.

Comprehensive assembly and tuning
instructions
construction time: approx. 3 hrs.

KEMSTAR is a registered trade mark

are supplied - P&P $3

EACH

$35

BOOKSHELF )
SPEAKER
KIT SP-61

Handsome teak cabinet
with aluminium trim
houses 6’ woofer and 1

dome tweeter — compact
435 x 305 x 226mm size,
simply mount speakers in
ready-made cabinet.

Factory-built

cabinet, you
mount speakers

y

C

\
i cnl SYSTEM

JETSOUND I 60 WATT SPEAKER

The Jetsound |l speakers feature a heavy
duty 12'* woofer, 5'° mid-range, 2 x 3'° cone
tweeters.plus new L-C X over ‘with tweeter
and mid-range level controls — a de-luxe
system complete with details to build your
own cabinets — save $ now.

De-luxe do-it-yourself
EA. P&P 34 kit — SAVE MONEY

o
S 39-95 .-
o ;g w1 g ONLY &'@
l":;/ e ; post & ) |
- S8 ETI-312 B Py ;gv
| . 4 & © Regulated invertor 4
. % % e Auto rev limiter
3N e Points bounce suppression
— X A 7 e Inbuilt tacho circuit FM
e Changeover to standard
ignition COST
CD! ignition will save you money and improve the
performance of your vehicie. THIS CD1 will also provide a ANTENNA
rev. limiting facility and optlonal tacho circuit; all at
moderate cost. This promises to be the best and most
reliable CDI ever presented — try one for yourself and gain reOdy fo Ossemble
Lvaluable experience in electronics.

(\‘l

—_—

Sale
Price

EXPO
TA-3100

SOUND VALUE )

24 WATT STEREOQ
AMPLIFIER

o Hand-rubbed walnut cabinet

e All silicon transistor

e Balance, Vol, Treble, Bass
Pack/Post $2 SAVE $10.00 ¢ Mag, Xtal, Radio, Tape inputs
e Tape output,
e 12 Watt per channel output

KIT
FORM

AC mains socket

$15.50

6dB more gain

than simple folded dipole.

Tune in to the FM air waves
with this new FM Antenna Kit
from ETI (April '75). The
simple folded dipole antenna,
as supplied with many tuners,
just isn't good  enough.
Especially necessary in poor
signal areas, this lightweight
aluminium antenna gives at
least 6 dB more gain.

Assembly is fast and easy,
since all pieces are pre-cut and
drilled. Uses 75 ohm co-ax
cabie to connect to tuner.
Simple advise what length of
cable you require (not incl. in
Kit). Various fixtures and
fittings available to facilitate
mounting to house.

75 ohm coax cable, per metre 55¢
P&PS2

GARRARD 6-100

$65

‘ack/Post $3

A low-priced turntable which includes base
and cover, mains lead, output leads and
ceramic cartridge in one, neat package.
Recommended price is sfl 95., you save

Complete Ready to play
STEREO STEREO
CHANGER CHANGER

Tfhis popular model has most of the features
o

a

the recommended price of $79.95.

GARRARD 6-200

$69

Pack/Post $3

much dearer turntables at a very
ffordable price —you will save $10.95., on

GARRARD 6-300

De-Luxe
STEREO
CHANGER

$71

Pack/Post $3

value, high
trouble-free
operation, then the Model 6-300 will
probably be your ultimate choice.
Recommended price $89.95. Save $10.95.

for real

looking
performance and years of

1f you're

BELT-DRIVE
MANUAL |SEMI-AUTO JFULLY AUTO|JSERVO-AUTO
et TURNTABLES BMU-121 BRU-121 BFU-121 BRA-121
(;0
with pas® nei“; 4 beaut
and mdg models to
choose from . ..

Apan turntables have been voted by Hi-Fi Sound Buffs ‘‘the best
value-for-money around®, so, if you want to up-date or even start a
new system, get in on the act now. A deposit of only $5.00,, will

secure yours now.

Post/Packing $4.00 each.



ELECTRONICS
SUPERVIARKET

NEW ELECTRET CONDENSER
MICROPHONES

High quality, for recording or stage work.

EX-220 Uni-Directional. $23.25
Cardioid pattern, 50-12,000Hz, 600 ohms, —63 dB
| sensitivity. With table stand.

EX-193 Omni-Directional. $21.50
Popular model, 50-12,000Hz, 600 ohms, —72 dB
sensitivity.

EMU-4516 Uni-Directional. $39.95
Professional Model, 70-13,000 Hz, sound tailored for

voice or music, 200 or 10K ohms Impedance, —77 dB
sensitivity, S/N 47 dB.

Pack and Post $2.00 each.

INTEGRATED CIRCUIT
[ o
mini-amp

with TBA-810

As featured in the
January edition of
“EA”, this latest solid
state IC amplifier s
available ex stock at special
introductory prices.

; w.!“ !.‘?
=k e
Sreat $29.00

Handy, All Purpose TEST EQUIPMENT
SIGNAL INJECTOR — great trouble-shooter.

Find audio and RF faults easily. Emits 3 $6.5C
kHz signal, rich in harmonics, at high & -
output. $6.50 ea. Pack and Post 75¢ P&p
VF-4 MULTIMETER/TESTER U
Latest 2K/V Meter, ‘‘Guardian’ movement

protection circuit, DC 10 Amp range large

85mm scale. Ideal for automotive, electrical, $19,.90
electronics. 24 ranges to 1KV AC or DC, to P&P.S1

10A DC, 1 ohm to 1 megohm,

P&P $2.00

De-Luxe PANEL METERS — Ultra modern style.

Precision 2% accuracy panel meters — large range.
MR-38P — 40mm x 40mm. 0-50/uA, O-1mA or
VU. $5.75. ea. Pack and Post 60c

SD-460 -~ 60mm x 46mm. 0-50/uA, O-1mA, or
VU. $6.90 ea. Pack and Post 75¢

SD-640 — 85mm x 64mm. 0-50/uA, 0-1mA, or
VU. $7.90 ea Pack and Post 75¢

“Low Cost”’

Expo 3Piece

MODULAR
STEREO

AM/FM/FM STEREO

We Offer, At Most Competitive Prices —

Resistors, capacitors, potentiometers, semiconductors,
transformers, speakers, tools, terminals, plugs, sockets, knobs,
fuse-holders, fuses, instrument cases, ferrite aerials, relays,
hardware, solder, switches, valves, wire, grille cloth, microphones,
car aerials, muitimeters. P.C. Boards, etc. etc.

PLUS

month only,

instructions. Amazing performance,

purchase of these compact systems.

P&P
]6 $7.50
We made a special
wood-grain finish, de-luxe amplifier,
controls,
sockets, all combined with AM/FM

6.0W i1, 4Qat 16V
5.5Wind4Qat 14.4V
23Wind4Qat9Vv

1Wind4§at 6V

MONO KIT $6.20
IC only $5.50
pack/post. 50¢
Stereo kit complete
with mag input and
bass/treble, incl.
chassis, transformer,
slider controls etc.
$29.00 P/P $2

2 mini-amps

WITH TONE CONTROLS AND
POWER SUPPLY
6W/CH Stereo Amplifier.

in kit form,

Features 2 TBA-810 Mini-Amps, plus

IC Pre-Amplifier with all tone controls

(bass, treble etc). Suit magnetic cartridge, includes transformer, chassis,
easy-to-build.

Walnut

S5W per channel with slider

loudness switch, headphone and tape and auxillary input

radio with inbuilt FM stereo

decoder and AFC (auto frequency control), BSR auto record changer
with cueing device plus 2 matching
guaranteed in original cartons. Normally around $212.00 Save $43 this

full range speakers. Fully

You build kits for:—

Car Radio, AM Tuner, Strobe, C.D.l. Pre-Amps, Stereo Cassette
Recorder, Stereo Amplifiers, Power Amps, Quad Decoder, Power
Supplies, Audio Signal Generators, Crossover Networks, Speaker
Systems, Drill Speed Controls, Burglar Alarms, Audio Mixers,
Variwiper, Battery Charger, Digital Clock and Stop-Watch, Logic
Probe, Musicolour, Beginners Electronics, etc, etc.

PLUS

Stereo Amplifiers, Tuner/Amplifiers, Record Players, Beit-Drive
Turntables, Stereo Cassette Decks, Speaker Systems, Leads and
Connectors, Stereo Headphones, Car Radio, Cartridge and Cassette
Piayers, AM Radio Cassettes, Digital Clock Radios. etc. etc.

10 only to clear at

CORAL 8 $17.50

From one of Japan's leading
makers, the model 8SA-1 Kit is an

$94.90

CORAL 10 $27.50

A fine 10’ 3 way speaker system
from Corat Audio Corporation

36 W AMPLIFIER

DIAMOND 2000 STEREO

o 10W per channel in 8 ohms.

# 20 Hz — 40 kHz frequency response.
o Signal-to-noise — better than 50 dB.
o A or B speaker switching.

o Walnut woodgrain cahinet.

CORAL 12 $39

The Coral 12SA-1 3 Way 4
Speaker System is rated at 70W
peak, 35W average and includes
the high performance L-C
crossover. The 12" bass speaker,

with free-edge, high compliance
cone, the 5" heavy duty
mid-range and the two 22"

tweeters are prefectly matched,
and in the recommended cabinet
design, provide 30H2-20KH2Z hi-fi
response, 3 ohms. The
‘“‘do-it-yourself' instruction book,
plus all accessories, are included.

Post/Package $2.50 each.
$39.00

Hunter Valley Electronics, 478 High St.,

Maitland. 2320. Hackett. 2602.

%

Electronics Shop, 2 Hackett Place,

8 inch 3 way 3 speaker system](10SA-1), capable of SOW peak,
with capa?iti\;eOHcrostsoveéo;p‘d ggw average gz:er, ?nd wide
3 capable o 24 o Z Hz b4 requency
LOW COST H/ F/ response in recommended] response. The capacltive type
SPEAKER KITS cabinets. Power rating 35W peak,| crossover network operates at
17.5W average, sensitivity 93 dB,| 2KHz, 6 KH2z for smooth response
SEE crossover frequencies 4KHz,] and distinctive performance from
9KHZ, impedance 8 ohms.leach speaker individually.
QUR Complete to the last detail with] Comprises 10’ free-edge woofer,
RANGE OF wire, screws, terminals, cabinet|5'" mid-range and 2!z tweeter,
instructions and badge. Speakers:|p lus ali accessories.
QUALITY a7 ® 8" woofer, 4’ mid-range, 22| Comprehensive instructions are
CABINET . & | tweeter. Easily assembled and|provided. Impedance 8 ohms.
- Xk good value for money Post/Package $2.00 each. 0
KITS Yy Post/Package $2.00 each $17 50 $27.5
(Vou'll find Beginners World at — e ADELAQAICE. Fh: 755-2249
A.E. Cooling, 6 Trimmer Road, Elizabeth
PRE-PAK ELECTRONICS , syin3iiz
SYONEY ° r;_’!l'h?%URtNE Ph:lzcl’lﬁng a
: ] ectronics er oad,
718 Parramatta Road, CROYDON, N.S.W. Caglfisia Eaet 3las. oY
2132. P.O. Box 43, CROYDON. 2132. e BRISBANE. Ph: 97-2509.
Phone: 797-6144. Delsound, 103 Cavendish Road,
NEWCASTLE: Coorparoo. 4151,
Shops 3-6, West End Arcade, 810 Hunter ® NORTH QUEENSLAND. Ph: 78-855.
St., WEST NEWCASTLE. 2300. Phone: Philtronics, Cnr. Grendon & Palmer Sts.,
69-2103. North Mackay. 4740,
e WOLLONGONG, N.S.W. Ph: 84-9034, e WEST AUSTRALIA. Ph: 41-3427.
Hi-Tec Electronics, 265 Princes Highway, B.P. Electronics, 192 Stirling Terrace,
CORRIMAL, 2518. Albany. 6330.
® HUNTER VALLEY, N.S.W, Ph: 33-6664 ® CANBERRA. Ph: 47-6179.

=
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NOVICE LICENCES
= AT LAST!

Roger Harrison comments:

THE long-awaited Novice Licence is
finally a fact. Now, the many potential
amateurs who, for various reasons, had
to sit in the wings and be miscontent
with a half view or less of the
fascinating world of radio
communications can realise their
ambitions and join the world of
amateur radio.

Hobby-type communications
between persons of like bent is
traditionally (and by law) restricted to
those who have passed the appropriate
examination and hold an amateur
radio licence. In Australia, only people
over the age of 15, and who could
successfully gain a 70% or better pass
in the examination on radio
communications  techniques, basic
theory -and radio regulations, and a
morse code test at 10 words per
minute (for the ‘full’ licence), could
engage in amateur communications.
For those with the appropriate
background, the requirements rarely
proved much of a hurdle. But for

72

“AMATEUR RADIO SERVICE”

The Postmaster-General, Senator Reg Bishop, announced today that
arrangements have been made for the introduction of Novice Amateur
Radio Station Licences.

Senator Bishop stated that the Novice Licence is being introduced to
enable persons who have not passed the standard Amateur Examination
to engage in radio as a hobby on a restricted basis and gain the
knowledge and experience necessary to qualify for a normal licence.
This move by the Government had the wholehearted support of the
Wireless Institute of Australia.

To become eligible for such a licence, persons will be required to
qualify for a Novice Amateur Operator’s Certificate of proficiency.

The Certificate will be issued to any person, regardless of age, who
passes a comparatively simple examination in radio theory and
regulations and a Morse Code test at five words a minute.

He said that the fee for a Novice Amateur Station Licence had been
set at half the normal rate and would be $6 a year. The fee for the
Examination will be $2.

Novice Amateur Station Licencees will be permitted to operate within
the bands 3.525-3.575, 21.125-21.200 MHz and 26.960-27.230 MHz. All
transmitters must be crystal controlled. Powers of up to 10 watts for
double sideband and 30 watts for single sideband transmission will be
authorised.

Persons wishing to obtain more information concerning the new
Novice Licence should contact the Regulatory and Licensing Section of
the Postmaster-General’s Department in the State in which they
reside.”’

many others, just getting to the hurdle
proved too great a task or consumed
too much time and so they settled for
less than their desires, or took to
‘pirating’, or let their interest die
altogether and took up golf or karate.
Too many saw the technical
examination as beyond them, or
‘something for them that knows that
sort of thing’. To my mind, amateur
radio is not some crazy sort of
exclusive club with strict entry
standards.

Even Marconi always considered
himself a radio amateur, regardless of
his professional standing and historical
position.

Surely, those who wish to trace his
footsteps, within the realm of modern
technology, need not be restricted by
vocational, educational or
chronological limits. Without some
incentive, a ‘bite at the cherry’, the
drive of self-discovery and
self-education (sheer curiosity) withers
on the vine. And one of the
fundamental tenets justifying amateur
radio is this motivation of
self-education  and  self-discovery
through practical experience. It seems
logical to place only those restrictions
necessary to preserve the ‘natural
resource’ of the radio spectrum along
with the rights, privileges and
enjoyment of others.

Now, Australia joins with many
other major and minor countries in
introducing a ‘minimum requirements’
or novice license. Scenes of throwing
streamers, fluttering confetti, shouts
of HUZZAH!, and dancing in the
streets!

The novice license should give
amateur radio in Australia a healthy
and much needed shot in the arm. Or a
kick in-the pants. Either way, it needs
it A crop of keen, enthusiastic
operators will serve to sharpen the wits
of those for whom the amateur bands
have become somewhat passe. “What,
only five watts and working more DX
than me and my FTDX10,000 Super
Deluxe and Tri-band  beam?”
Doubtless,QRP (low power)
techniques and the art of QRP
communications will flourish again.
“To hell with the 20 metre pileups,
guess I'll dust off the old 6V6 rig, dig
out that old Acos mike and go and
join the novices on 27 MHz.”
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"VK2NIP calling VK2CBC", are you
there dad, can | come down to the
shack?’’ **Sure, and I'm working a BY1
on 20 metres, now put that thing
down and get on with your
homework!” (First things first!).

WHAT CHANGES ARE IN STORE?
Operating practices need not suffer,
providing the present atmosphere of
tolerance, patience and gentle
persuasion continues. Telling some
novice, who may be a novice in more
ways than by licence, ""Jeez you're a
lousy operator, yah better cleaner up a
bit son’ is obviously no way to
communicate (and that’s what it's all
about) what is or is not acceptable.

Circuit techniques will receive a
welcome graft with the obvious
emphasis on efficient, low power

transmitters and receivers. There are
obvious applications for
direct-conversion receiver techniques
and low power consumption SSB
generators (passive SSB generators?).
Efficient antenna systems  will
obviously receive much scrutiny — and
rightly so.

There will probably be an initial rush
on 27 MHz, as that band is well
catered for with cheap, readily
available hand-held rigs that satisfy the
PMG requirements, No doubt
conversions will be performed for
operation on the 21 MHz and 3.5 MHz
bands. | suspect though, that
homebrew equipment will prevail on
these latter bands and the ubiquitious
‘walkie-talkie’ on 27 MHz for quite
some time. | would not be surprised to
find 27 MHz rivalling two metres FM
for popularity in a few years.

| doubt that the five words per
minute code test will prove a barrier
(hardly!), but it will be interesting to
see how many novices make use of the
facility.

With a taste of ‘life on the air’, many
will probably find the motivation to
find time, courage, extra effort to go
for a limited license or a full license.
Lessons learned on the way, by means
of practical experience will doubtless
stand them in good stead.

With the provision of privileges on
the 27 MHz band, the Novice Licence,
was obviously designed to alleviate the
‘pirate’ problems on that band. It
should certainly have some effect.
With greater legitimate occupancy,
piracy should become that much more
difficult. No doubt, the few with a
warped sense of values (or none) will
continue their illicit activities. Poor
bastards.

Examinations will be held for the
Novice Licence in the capital cities
shortly. More details are available from
the PMG Radio Branches in each
State.

Piece

de Resistance

\/

SOME TWO OR THREE years ago we
ran a couple of competitions in which
readers were asked to work out the
value of resistances in apparently
simple networks. In fact the problems
were rather more difficult than at first
appeared!

Many readers have asked us to
continue to publish the puzzles — so
here is another.

As previously, we will give a year's
free subscription to the reader who
submits the best explained (correct!)
answer,

Please address entries to: —

Piece de Resistance No 4
Electronics Today International,
15-19 Boundary St.,
Rushcutters Bay,

NSW 2011.

Closing date for entries is June 16th.
The winning entry will be published in
the earliest possible issue.

e
AR
R
ARRARARS

A 16 x 16 matrix has 10 ohm resistors connected across intersections
as shown in our partial drawing.

What is the resistance between lines 8 and F?

How does resistance change if any other pair of lines are chosen

instead?

ELECTRONICS TODAY INTERNATIONAL — JUNE 1975
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ETONE Musical Instrument Speakers, previously sold only to manufacturers
and trade suppliers, are now available for sale direct to the public.

ETONE Speakers

feature aluminium coil

damage for one hour.

There’s an ETONE loudspeaker for any application—

I model 231
$41

P&P $2.50

model 246

$54
I P&P $2.75

model 365

$114

P&P $3.00

1
model 366

$129

P&P $3.25

Model 367

$123

P&P $3.50

BUY
ETONE
FROM

12" For Guitar, Bass Guitar, Organ 30
Features straight cone, ribbed around the

circumference, integrated surround. Flux WATTS
density 13,500 gauss; total flux 170,000 RMS
maxwells, 40-7000Hz response.

12" For Vocals, PA, Electric Pianos.

Popular model, straight cone, ribbed around

the circumference, integrated surround with WATTS
“whizzer" cone. Flux density, 12,400 gauss, WA

total flux 190,000 maxwells, 40-12,500 Hz RMS
resoonse,

12" For Bass Guitar, Organ, Horn

Loading. 6
Very efficient speaker with straight cone

ribbed around the circumference; ‘‘free WATTS

edge’ cloth surround. Fiux density 14,400 RMS
9auss, total flux 270,000 maxwells, 30-6000
Hz response.

12" For Vocals, Electric Piano,

Full Range. 65
All purpose use straight cone, ribbed
around the circumference ‘‘free edge’’ cloth WATTS

surround plus ‘‘whizzer’’ cone. Flux density RMS
13,600 gauss, total flux 255,000 maxwells,
30-12,500 Hz response.

12" For Guitar, Electric Piano. 65
Specially developed curvilineer cone with

‘“free edge'’ cloth surround. Flux density WATTS
13,600 gauss, total filux 255,000 maxwells, RMS
40-10,000H2Z response.

formers

bonded with high
temperature epoxy and heavy duty cone assemblies for years of lasting service.
To test for power handling, Etone use a 300 Hz bandwidth random noise signal
with centre frequency 250 Hz. The continuous power handling is the amount
of power in watts R.M.S. of this signal the loudspeaker can accept without

model 451

$92

P&P $4.00

model 467

$138

| P&P $4.00

model 474

$135

P&P $4.00

model 475

$144

P&P $4.50

Quantity
Discounts

(PRE-PAK ELECTRONICS

Maitland. 2320.

\—

A.E. Cooling, 6 Trimmer Road, Elizabeth

SYDNEY: e ADELAIDE. Ph: 255-2249
. 718 Parramatta Road, CROYDON, N.S.W. South. 5112
2132. P,O. Box 43, CROYDON. 2132. ° MELB'OURNE Ph: 211-4788
Phone: 797-6144. Flight Electronics, 1 Derby Road,
SYDNEY CITY: Caulfield East. 3145,
;:2 Kent Street, SYDNEY, NSW 2000. e BRISBANE. Ph: 97-2509.
one: Delsound, 103 Cavendish Road,
NEWCASTLE: Coorparoo. 4151,
Shops 3-6, West End Arcade, 810 Hunter P
St., wWEsT NEWCASTLE. 2300. Phone:
69-2103. North Mackay. 4740.
® WOLLONGONG, N.S.W. Ph: 84-9034. Ld
Hi-Tec Electronics, 265 Princes Highway,
CORRIMAL. 2518. Albany. 6330.
® HUNTER VALLEY, N.S.W. Ph: 33-6664 o CANBERRA. Ph: 47-6179.
Hunter Valley Electronics, 478 High St.,

Electronics Shop, 2 Hackett Place,
Hackett, 2602,

NORTH QUEENSLAND. Ph: 78-855.
Philtronics, Cnr. Grendon & Palmer Sts.,

WEST AUSTRALIA. Ph: 41-3427.
B.P. Electronics, 192 Stirling Terrace,

model 231
fllustrated

'S VEAR
‘ FACTORY |
L WARRANTY J

15" For Guitar, Bass Guitar, Organ.

Features straight cone, ribbed around the 50
circumference, integrated surround. Flux WATTS
density 13,000 gauss, total flux 236,000 RMS
maxwells, 40-5000 Hz response.

16" For Guitar, Electric Piano, Vocals. 80
Latest curvilineer cone, ribbed around the
circumference, with integrated surround. WATTS
Flux density 13,600 gauss, total flux RMS
255,000 maxwells, 50-6000 Hz response.

15"’ For Bass Guitar, Organ. 80
Heavy duty performer with curvilineer cone,

“free edge' cloth surround. Flux density WATTS
11,600 gauss, total flux 260,000 maxwellis, RMS
30-4000 Hz response.

15" For Horn Loaded Systems.

Deepest of them all — straight cone, ribbed 100
around the circumference, ‘‘free edge'’ cloth WATTS
surround. Flux density 9,600 gauss, total RMS
flux 290,000 maxwells, 30-3500 Hz
response.

@ 1 to 3, no discount ®4 to 11, less 5%, may be
assorted types @ 12 plus, less 10%, may be
assorted types @ Further quantity discounts
available by negotiation only.

& NEWCASTLE
bankcard

J

welcome here
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YOU BESERVE A BREAK!

1f you want to build your own loudspeakers, but don't fancy yourself a master
cabinet-maker, we can offer you a speaker box kit which isn’t really a kit.

We've taken all the back-breaking, time consuming work out of your hands to make it
easier for you.

Here's how:—
Firstly, we supply the cabinet shell ready-assembled and finished — no wood-work, edging
or staining and polishing needed.

Secondly, we supply a modern ‘‘continental-styled” wood grille front which eliminates
difficuit and time-consuming grille cloth fixing and gives a professional **factory finish"
appearance.

Thirdly, we supply front and back panels pre-cut and ready-to-mount.

Basically, all you do is mount the front and back panels and wood grille front with
materials supplied and install acoustic wadding and speakers. If it was any easier, we
couldn’t call it a kit. We know you'll probably finish a pair of speaker boxes in less than 2
hours with our “know-it-all” instructions, so why not assemble your own speakers. YOU
CAN DO IT TONIGHT!

SPK-10 CABINET

Popular size for all small

1$27ea
speaker systems. Pack & Post $2

Size — 455 x 295 x 230 mm. Cabinet Kit only —
$27.00 ea. (We supply ex stock, SPK-10 or SPK-20
Kkits for popular speakers as listed. Others: advise
speaker size otc., available within 24 hours).

COMPLETE SPEAKER AND CABINET KITS
MAGNAVOX 6" 2 way 12 watts. $39.00 ea. Pack
and Post $4.00. MAGNAVOX 8" 2 way 16 watts.
$41.00 ea. Pack and Post $4.00. PLESSEY C80 8™

SPK-20 CABINET

Best size for great, all-round

$33ea
sound performance.

Size 600 x 360 x 290 mm. Pack & Post $3.

COMPLETE SPEAKER AND CABINET KITS

PLESSEY 8" 2 way (D) 20 watts. $63.00 ea. Pack
and Post $5.00. MAGNAVOX 8-30 2 way (D) 30
watts. $57.00 ea. Pack and Post $6.00.
MAGNAVOX 8-30 3 way (D) 30 watts. $65.00 ea.
Pack and Post $6.00. MAGNAVOX 12” 2 way 16

[RAN N\ \/\
g’o’:':’:’:’:‘ v
kool |
W” S

B
QR

Q

aﬁ)g 2 way 20 watts. $45.00 ea. Pack and Post $4.00.
P 8" 3 way 20 watts. (8" bass, 5 mid, 3"
tweeter). $45.00 ea. Pack and Post $5.00. CORAL
8" 3 way 15 watts. $42.00 ea. Pack and Post $4.00.
PHILIPS 8" SD) 2 way 20 watts. $47.50 ea. Pack
and Post $5.00.

ANTISTHEFT ¢

SOLID-STATE B
BURGLAR ALARMS

Protect your home

contents — TODAY!

This complete package installation
Kit will suit most homes — a solid
state CMOS alarm kit (ET1 Project
528) coupled to a loud electronic

watts, $49.00 ea. Pack and Post $6.00. PLESSEY
12" 2 way (D) 30 watts, $61.50 ea. Pack and Post
$6.00. PLESSEY 12" 3 way (D) 30 watts. $69.00
ea. Pack and Post $7.00. CORAL 10" 3 way 25
watts. $58.00 ea. Pack and Post $6.00. CORAL 12"
3 way 35 watts. $68.00 ea. Pack and Post $7.00.

All Kits include crossover networks etc. (D) Signifies
PLESSEY or PHILIPS 1 Dome Tweeters supplied.

IT'S TOO LATE
THINKING ABOUT IT
AFTER THE FACT.

Burglars don‘t give a damn who they rob. You

rl ‘ y

KKK
."’0,04

Kl

O
[ 9.9.9.4

-

and

siren detects attempted forced N N 5 5
entry. A 30 secondp time delay might be next on their list. Once it happens, its
rmits exit or re-entry. Also no good wishing you had installed a modern

ncludes 12 magnetic door/swlndow electronic alarm in the first place. THE TIME TO DO IT IS NOW —

FlEe G A (SR BEFORE A POSSIBLE ROBBERY TAKES PLACE.
sl%eoake'rt. ?‘rgg‘r(gef;cywlDeusr;-::tt'oufh c ; Hation ki For less than $100, you can install a3 DO-IT-YOURSELF Alarm
2 -u s omplete instaliation kit System in your house, shop, office factory or car, and protect your
ti-theft | tions. (Individual b EAib D
:grts ?:gstt s?ét.a%c).‘ons - vsd:': 49 ':"_;'"". Housshold. goods and personal belongings worth much more.
DO-IT-YOURSELF KIT Money $2.50 Where else can you buy such peace of mind for so little cost?

=7~ ALARM

Save your car today! Install the
most effective complete car
grotectlon device available. This

.T.1. Project 305 is easy to install
— provides entry/exit time delay to
protect your car and its contents.

INTRUDER ALARM - o+

¥ .
Detects moving objects at ten metres )

ETI-702 MICROWAVE %

e "¢

LY

range.

The ETI-702 Radar Alarm uses the Philips & :
Elcoma CL8960 Radar Module to provide s il
one of the most efficient space detection

Includes twin flashing red LED systems available. The alarm rings as soon  Complete
Il T powerful  burglar as the burglar penetrates the beam trans-  Kit only $59
. mitted by the radar module. Two sets of P&P $2

Complete Kit only $29.00, Pack

and Post $2.00. switching contacts are provided to switch an electronic siren or alarm

$29 bells. The Kit is complete and includes the CLB960 module.

LATEST PRE-RECORDED CASSETTES from Pre-Pak $4 95eaq.

NB7577A Naii Diamond; Hot August Night. T, 1 NB7432 Bre. Deep Purple Stormbringer.
Eiton John, Caribou.

NB75778 Naii Diamond; Hot August Night. #T. 2 NB?871 NB7319 arpenters.
NB87441 Bad Company: Best of John Denver Vol. { NB7324 Andy Williams,
NB7562 Olivia Newton Joha. Best of John Denver Voi. 2 NB7549 The Platters.
NB7308 Beatles Album Selection. Top of the Pops, Voi. 7. NB7426 Simon & Garfunkel
NB7434 Johnny Cash. Top of the Pops, Vol. 8. NB7348 Steve Wonder. Greatest Hits.
NB7576 Par omo. NB7309 Tom Jones. NB75758 Rod Stewart Smiler,
NB7307 Beos Gees Hits, NB743% Marty Robins. NB?431 Donn‘ Osmona.

Paul Anka, NB7310 lnu{nn Humperdinck. NB7428 Daep Purple. Album Selection.
NB7534 Dean Martin. Grand Funk Album Selection. [ ] Jesus Christ Superstar. PT. 1.
NB7550 Led Zeppelin Atbum Selection. Eric Clapton. 461 Ocean Bvd, Jesus Christ Superstar. PT. 2.
NB7573 Rick wn::mm JLT.T.C.OT.E. Albert Hammon. 87429 Jim Reeves.
NB7848 ®iton John's Greatest Hits. NB7867 Nell Young. On the Beach & Harvest. NB87552 McCartney & Wings Band on the Run.
NB7$35) Jos Cocker. NB 7430 Elvis muor . Shiriey Bassey.

Bost of Seekers. 878 Crosby, Stilis, Nash & You NB7581 Bachman Turner Overdrive.
NB7381 Nat King Cole. NB7859 Bisgck s:u-d\ Album Setections. NB7579% Gladys Night & The Pips
NB7438 Best of Santana. NB7860 Neil Diamond Greatest Hits. 87583 Rolling Stones. Rock & Roll.
NB7886 Everiy Bros. NB7322 Cloarwater Ravival. NB7804 Led Zeppslin, Physical Grafitti.
NS7878 David Bowle Live. Best of Santana. NB Roberta Flack.
N8 7880 Skyhooks (70°s). NB7868 Nell Dlamond Serenade. NB7563 Gilbert O°Sullivan‘s Greatest Hits.
NS7874 Blood, Sweat & Tears. Mirror Imbge. NB744S Susl Quatro. Wild One. NB?311 CHff Richard. Live.




UNWANTED

AUDIO SIGNALS

Breakthrough of unwanted broadcasts into audio systems can be infuriating — here’s how to stop them.

PERHAPS THE MOST infuriating
form of RF poliution is breakthrough
of unwanted broadcasts into audio
systems.

With the current proliferation of
broadcasting stations, radio amateurs,
taxi companies, walki-talkies etc the
problem is now a major headache to
manufacturers and users of hi-fi
systems, public address systems,
hearing aids — even electronic musical
instruments may be affected from
time to time.

The ‘fault’ that results in audio
breakthrough is almost invariably
within the 'interferees’ audio

equipment. It is hardly ever caused by
a fault within the transmitter or even
faulty operational procedures.

The phenomenon is now becoming
generally known as ‘audio
rectification’. In essence the unwanted
RF energy is picked up by some part
of an audio system — which acts as an
antenna. The energy is then rectified
by an element operating non-linearly
in the equipment. This can take the
form of a valve, transistor, IC — or
even a poorly soldered joint! The
rectified signal is then amplified by the
remainder of the audio system
(although in at least one instance
personally known to the author the
unwanted signal was picked up on the
leads between the power amplifier and
speakers on a large PA installation —
and then rectified by a faulty
connection on one of the speakers).

Hopefully audio rectification will be
only a short term problem because
cases are now becoming so numerous
that audio equipment may soon have

to be designed with suitable rejection
circuitry included.

In the meantime the USA’s Federal
Communications Commission and the
Electronics Industries Association have
devised a number of procedures for
identifying the specific part of the
circuit into which the signal s
introduced — and a number of ways
by which the interference may be
eliminated or substantially reduced.
This article is based on these
procedures,

Ninety nine times out of a hundred
the offending RF content will be
introduced into the early stages of a
pre-amplifier, or will be picked up and
introduced by the mains power supply
leads. To check that this is in fact so
just turn down the volume control
next time interference occurs. If the
interference /s reduced then it is being
introduced before the volume control
(which will be in the output stage of
the pre-amplifier — or its equivalent in
an integrated unit). If the level remains
constant — then it is being picked up
after the volume control.

VOLUME CONTROL AFFECTS
INTERFERENCE

The most common causes of this
type of interference are signals
introduced via the mains power leads,
via interconnecting cables between
main amplifier and auxiliary
equipment, or via the speaker leads
themselves.

It may also be caused by a poor or
non-existent earth connection and this
should be checked before looking any
further.

Fig. 1. Mains filter, availabla commercially or can be home-constructed., If you make it
yourself it is essential to use capacitors rated for ac mains operation.

76

Having checked out the earth
connections it is advisable to next
check the speaker leads. At first sight
it might seem that RF picked up by
the speaker leads would produce a
constant level signal — or that the level

« itself would be very low because of the

low impedances involved. But this is
not necessarily so, for the RF signal is
fed back via the negative feedback
loop. And whilst feedback is applied
after the volume control, some of the
RF signal may be radiated into the
earlier stages of the pre-amplifier.

It is not unknown for speaker leads
to be of such a length that they
actually resonate at the interfering
frequency — in which case an instant
cure can often be effected merely by

lengthening or shortening them.
Murphy’s Law can operate here
though. One person we know

eliminated interference from a local
TV station that way — only to pick up
his local taxi radio service at Strength
9!

Twisting the speaker leads or using
shielded cable is also generally
effective. Connecting a capacitor
across the amplifier output terminals
or from each terminal to earth is also
effective. Note that high frequency
response will not be degraded as
impedance is very low at this point in
the circuit.

A capacitance of about 0.1 uF is
generally sufficient to remove most
RF. Use the smallest value that fixes
the problem and always use a ceramic
capacitor for the purpose.

If the above checks don‘t cure the
problem the next thing to check is
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whether or not the signal is being
introduced via the signal leads. Here
the quickest check is to disconnect all
externally connected units — such as
the turntable, cassette recorder, radio
tuner etc. If disconnecting a unit
eliminates the interference then the
cable connecting that unit to the
amplifier is not properly screened
Lastly check for  mains-borne
interference by connecting a line filter
in series with the incoming power line.
These filters .are commercially
available from RCS Radio in Sydney
or can readily be made as shown in
Fig. 1. If you make this filter yourself
do not under any circumstances
increase the values of the capacitors
shown — and make absolutely sure
that the capacitors are rated for 250
volt ac operation (AEE Miniprint
series for example).

In areas where the strength of the
unwanted signal is very high (as it may
well be if, for instance, you live close
to a TV transmitting antenna) the
signal may still find its way into the
input circuitry despite the precautions
suggested. This is particularly likely if
the amplifier has a non-metallic case —
or if it has.a metal case that is not
earthed satisfactorily. The cure here is

obvious — aluminium foil makes a
good shield — make sure it’s earthed
correctly.

If, despite all the precautions
outlined, the RF signal is still finding
its way into the pre-amplifier, more
drastic treatment will be necessary.

Firstly check that there are no
poorly soldered joints — for a dry joint
can act as an almost perfect rectifier.
Resolder any joints that look at all
suspicious.

Electrolytic capacitors tend to have
high inductive reactance at RF

250pF

Figs. 2/3. These simple filters, connected in series with the pre-amplifier input, will prove

effective in many cases.

frequencies thus preventing them
by-passing unwanted RF to ground.
Check them out by temporarily wiring
an 0.01 uF ceramic in parallel. Wire in
permanently if this cures the problem.
If the problem still remains it will be
necessary to modify the amplifier as
outlined below.

VOLUME CONTROL DOES NOT
AFFECT INTERFERENCE
Sometimes unwanted level signals
will be heard at a constant level — not
affected at all by volume control
settings. If this is your problem (or if
unwanted signals are breaking through
in the manner described in the last
paragraph) it will be necessary to use
RF filtering at the input to the power
amplifier. Figure 4 shows one way of
doing this that has proved very
satisfactory. Unfortunately it s
impossible to quote actual component
values as these will be determined by
the circuitry of the individual

L2

ca:r_—&.QQr-'
=

Fig. 4. Although more complex than the circuits shown in Figs. 2/3 the RF filter shown
here will almost invariably eliminate unwanted signals. We regret that it is impracticable
to show component values as they depend totally on the circuitry of the amplifier to
which it is to be installed. Note two similar filters are required — one for each channel.
The filters should be wired in series with the input to the power amplifiers.
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amplifier. The main thing to remember
is that the components should be
selected so as to cause no significant
change in audio frequency response.
(In really severe cases however it may
be necessary to trade off frequency
response against interference removal).

The capacitors used for this purpose
should be ceramics — not paper types.
Inductor L1 may be a ferrite bead.

If despite all the foregoing you still
have problems there seem to be only
two remaining solutions.

Dynamite the offending source — or
move! o

L0OK !! DAS0(ISI88)-10°ea.

SENSATIONAL SALII!I JUST ARRIVED!
SUPER SPEC OF THIS MONTHI
?{\930&;%188 Gormanlum Oiodes at 10 for

DIGITAL T.T.L. 7400, 7401, 7402 7410
7420, 7430, 7440 — 40c oa,
7408 — 50c. 7413 — 80c, 7473 7474 747c5'
—$1.05 ea.. 7441, 7442 — $1.75 ea., 7447
— $2.20. LINBAR' OP AMPS 709 0.I. P“
80c, 741 (O.1.P.) — 85¢, AUDIO P
PA334 1w R.MS. ingl. Cct diagram — 98
DIS(:OUN'I’S‘:.';“° IltcsP t IIM2A§ NG
] ua alls 2ut/40
— 10 for 90c, 25% A ‘f 1(
10uf/65v — 10 for 31 20 40u1 Ov = 10 'or
32 Ouf/128v — 6 for $2, 100uf/200v — 3
or 32 00u /70v — 4 for $2, 1 00u1/6 Sv
6 $2, 1000uf, 1 v—3>5 $2,
2000u1/18v — 4 for i
SUP!R RG IN PACKS. AMUST FOR
EUR HOB
S!RVICEMAN POLV!ST!R CA* AII
10% Tol. in Vvoit. of 160v, 270v-, 400v
Mlqu — 100 for $3. R!SISTO S 5%,
lw, No sho lead ubbish
&Mlxod‘ — 100 for 90c. TnAnslsTons.
EW, BRANDED pnp and nr gormanlum
tzg Mixed) — 10 for $1.7 POWER
ISTORS: 3w 72, 25;6. 10'% Top ‘qual7l§y
1
&LECTR&LYTICS Top quallty Pl tails
incl. low volt and high volt. — 25 f g
CERAMIC CAPS: Excellent qualit Iow and
high vol. types — 50 for $1. AN"ALUMS:
M nlatun 'Xgos at incredible price of 20 for
DIODES: Consisting of 5 x
lw and 5 X 10w types — 10 for $2.95, TAG
STRIPS: Indudln llgln with 2 securing
ILS: Mlnlatun coils
Osc. & ) 20 for 31 50
STYROSEALS: Includln 630v t
rndo = 2zu.¢|:r $1 l Tlo L tns:
sw an reset
pots — 20 for $2.95. sWrrcHtss including,
and DB itches. Real value
10 or $3.50, ICO DOUBLE
DIODES: (20v, SQMAA TD772§ ld'oal ;gr

K 30c or extra for heavy
Barcel “MICRONICS: PO Bas
Randwick, N.S\W, 2031. R ey
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AUTEL SYSTEMS PTY LTD

NORTH SHORE SUPER SOUND CENTRE

- 1
- . AUTEL SYSTEMS PTV. LTD
. ©

iy

o LEAK  miciors woass
3 mreee Rioidinea o

AUSTRALIA’S LARGEST MAIL ORDER SECTION

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

= : :

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 fcr
rare models,

AUTEL SYSTEMS PTYLTD B

624 Pacitic Highway, Chatswood Phone 412 4377 ___PACIFIC_ HiGHWAY




AUTEL SYSTEMS PTY LTD

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 ad Compare all the brands to chcse what really is the best.

REASONS FOR BUYING FROM AUTEL

e top quality equipment at competitive prices o free delivery and connections in Sydney
metropolitan area @ Full installation for complete systems — ask for our quotation e under
guarantee service and full workshop facilities e 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




PROJECT ANTENNA

“MATCHING UNIT

Peak up your short-wave signals with this simple antenna matching unit.

END-CONNECTED wire antennas are
generally used for reception over the
1.7 MHz — 30 MHz range. They may
consist of a metre or two of insulated
wire located indoors or a long high
outdoor installation.

Such antennas can and do provide
good long-distance reception, but the
matter of matching the antenna
impedance to the receiver is often
totally disregarded. Nevertheless there
is a maximum transfer of energy from
the antenna to the receiver only when
the end impedance of the antenna
approximately matches the input
impedance of the receiver antenna
circuit.

Many specialised short wave receivers
have an antenna input impedance of
about 75 ohms. With other receivers,
the input impedance may be
unknown, and in any case it is likely
to alter with changes in operating
frequency.

The end impedance of the antenna,
in its turn, depends on the length of
the antenna system in terms of
wavelength. |f the antenna is a half
wavelength long, or a multiple of half
wavelengths, its end impedance is high
— it may easily exceed 1000 ohms. On
the other hand, if the antenna is a
quarter wavelength long, or an odd
multiple of quarter waves, its end
impedance is low. In fact it will
probably be under 50 ohms at some
frequencies.

The length of a half-wave, in metres,

specialised short wave listening takes
place on the amateur bands, and these
are spaced nicely through the
spectrum it is convenient to use them
as examples.

Adopting a centre-frequency for the
20 metre band of about 14.2 MHz, the
length is 143/14.2, or near enough to
10m for this to be used. Suppose 10m
of wire forms the antenna and
down-lead, the near end being taken to
the receiver. The end impedance is
high at the frequency which
corresponds to a half-wave — about
14.2 MHz in the 20 m band. At twice
this frequency, or about 28.4 MHz in
the 10 m band, 10 m is two half-waves
so the end impedance is also high. But
at half the frequency, or about 7.1
MHz, the antenna is one-quarter of a
wavelength long, and its end
impedance is low. In fact, if the
antenna impedance were measured
through the range 30 MHz to 1.7 MHz,
it would be found to make excursions
from one extreme to the other,
reaching a low figure as the frequency
falls and the wire becomes short in
terms of a half wavelength.

Similar effects arise with any length
of antenna. To compensate for them,
an antenna matching device such as
that described here may be placed
between the antenna and receiver.

MATCHING CIRCUIT
This is shown in Fig. 1 and uses a
tapped inductance, L1, and variable

out. At 2’ two turns are in circuit. At
‘4" two plus two turns, or four turns,
are in use. This continues: for the
remaining switch positions, so that 0,
2,4,7,11, 16, 22, 29, 39 and/or 60
turns may be selected.

To cover the widest possible range of
conditions, the matching unit can be
employed in any of the ways shown in
Fig. 2. The choice of such a large
number of circuits may make it seem
that  operation is complicated.
However this is not so, as it is only
necessary to use any one which allows
the switch and capacitor to be
adjusted for best results. As a guide,
the following will be helpful:

A. Capacitor CV1 is at the

antenna side. Rotate the
switch S from 0,
meanwhile  swinging CV1

from minimum to maximum
to peak up signals. Use S1
and CV1 settings which prove
best. (This is the most
commonly used way to
connect in the unit.)

B. Antenna and receiver plugs
are reversed. Try this if A
proves unsatisfactory. Adjust
as for A.

C. Simplified inductive loading,
broad-banded.

D. Series capacitor only. Not
likely to be needed often, but
useful with some receivers.

E. CV1 and L1 in series. This
will allow many .unknown

is found with sufficient accuracy from capacitor CV1. The switch S1 has 10 antenna impedances to be
tength = 143/MHz. As much positions. At ‘0’ all of L1 is shorted matched.
e ® o
2, o®
4 39
e s O
1 29
. 8
21 TURNS
O
A
Fig. 1. How the matching unit is wired. Note that the actual number of turns are
shown individually on the coil — and totalled on the switch.
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(RECEIVER)
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