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MAGNETIC MONOPOLE DISCOVERY

The existence of magnetic monopoles
was predicted in 1931 by P.A.M. Dirac
and most physicists have been confident
that sooner or later Dirac’s belief
would be confirmed.

A magnetic monopole is a basic unit
of magnetism analogous in many ways
to an electron.

In the same way that an electron has
only negative charge, a magnetic mono-
pole — as its name implies — has only
one pole and whilst an electronic at
rest is surrounded by a magnetic fieid
(and acquires a magnetic field when
in motion), a monopole has a magnetic
field when at rest and acquires an
electric field when in motion.

The apparent discovery of a mono-
pole was made during upper atmosphere
research, the object of which was to
seek out ultra-heavy cosmic rays.

Such rays are detected by sending
aloft a package containing three
separate detectors. The first is a fine-
grained photographic emulsion, the
second is a sheet of plastic with a high
refractive index coated on one side
with another layer of film, The third
is a pack of 33 sheets of carbonate
plastic (Lexon).

The first component of the detector
(fine grained emulsion) is used to
record the track of electrically charged
particles. The second is a so-called
Cerenkov detector (it detects the
light emitted when a particle passes
through the medium at a speed greater
than the speed of light in that medium).
The third component (33 Lexon sheets)
indicates some properties of particles
striking the plastic and thus disrupting
the molecular structure of the polymer.

The actual experiment concerned
took place in September 1973, when
the balloon-borne package was sent
aloft over Sioux City, lowa. When the
several components of the package
were subsequently analysed it appeared
that a particle had passed through all
three components.

The emulsion track indicated that
the particle had either an atomic
number of 80 or a magnetic charge
of 137 and was travelling at a velocity
about half that of light. However the
fact that the particle passed right
through the 33 plastic sheets indicated
that the particle had a velocity almost
that of the speed of light and an atomic
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number greater than 125. Or that it
was a magnetic monopole with a charge
of 137 and an unknown velocity.

The final conclusion after nearly
two vears study is that the particle
must have been a magnetic monopole
with a charge of 137 and a mass more
than 200 times that of a proton and
was travelling at a velocity half that
of light.

If confirmed, the existence of the
magnetic monopole would appear to
put rather a large dent into modern
theories of electro-magnetism.

OUTDOOR SOLBERING

Scope Laboratories Melbourne have
released a new soldering iron, that
connects directly to a 12 volt car
battery.

The new soldering iron has a
powerful 160 watt capacity, heats in
five seconds, offers fingertip tempera-
ture control and comes with 7 metre
high-current extension lead for
complete mobility.

The Scope outdoor soldering iron
features standard parts of the famous
Scope Superspeed soldering system
but has the added advantage of not
having to rely on conventional
240 V power operation. This new
product release from Scope offers the
user soldering mobility and complete
safety as the iron operates only
from 12 volts.

A second new iron from Scope
laboratories is energized by
rechargable nickel cadmium ‘D’
cells.

Extensive research has shown that

-
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around 100 typical electrical
connections could be completed during
one working day. On the other hand
between 200 and 400 joints have been
achieved with lighter connecting

wire and by completing a number of
joints in close sequence. This enables
the copper tip to retain its heat and
places lighter drain on the cells.
Heavier joints will mean proportion-
ately less capacity.

Recharging of the two nickel cadmium
D cells is made convenient by a choice
of three accessories, each requiring
the normal 14-16 hours if the cells
are fully discharged. One accessory
suits the cigarette lighter plug.in your
car or utility, a second is for the
normal 240 volt power point, and
another very simple option is for
people already owning a Scope solder-
ing iron transformer.

Designed and manufactured by Scope
Laboratories, Melbourne, this Cordless
soldering iron uses the same heating
element, tip and barrel design as is
incorporated in their widely used
6-second low voltage Superspeed
irons. Their system gives the user
full control of tip temperature with
60 watts of available soldering power.
The iron sits comfortably in the hand
and the relatively heavy nickel cadmium
cells have been placed in a way which
counter-balance very well.

The Scope Cordless 60 W is packed
complete with instruction book plus a
set of spare tip and element .

Both irons will be distributed to
electrigal and electronic wholesalers
and retail outlets, plus major hardware
retailers.




news digest

RADI0 ON THE WOVE!

A new two-way radio system which
a motor cyclist can use while on the
move will soon go into service in
Australia.

Designed and built by Amalgamated
Wireless (Australasia) Limited, this
latest model cycle phone is especially
designed for the Honda 750 motor
cycle, a model widely used by
Australian and overseas police forces.
The Tasmanian police will be the
first Australian police-force to
use the new system.

Previous motor cycle radios have
required the operator either to take
one hand from the handlebars to
operate the microphone — an obvious
safety hazard — or to stop the machine
to make contact with base.

The control head of the Cycle Phone
also designed for the Honda 750, is
set at an angle facing the rider. Made
of splash-proof white fibreglass, with
rounded edges it has from left to
right the power on-off switch,
receiver mute control, volume
control, and channel selector with
ten channel selection.

An inbuilt speaker is underneath
the control head, also facing the rider
and protected from the weather. A
hand microphone clips onto a mount-
ing bracket attached to the handlebars.

For operation while the rider is
moving, the rider uses a modified
safety hetmet which incorporates
earphones and a small microphone
resting in front of his mouth. Once
the helmet is plugged into the set, alil
inward and outward calls go through
the helmet.

A press to talk switch is mounted on
the left handlebar, within easy reach
of the rider’s thumb, so that he can
communicate easily with his base while
on the move. This type of operation has
been tested at speeds of up to 120
km/h and found effective.

Once the rider stops and unplugs his
helmet, all communication reverts
to the loudspeaker under the control
head and the hand microphone.

The advantage of the Cycle Phone in
police pursuit operations is obvious.
However, there is another advantage.
In stake-out operations and other
procedures where quiet is essential,
the older cycle radios, with loud-
speakers giving a high audio level,
could well warn criminals of the
police presence. With the new arrange-
ment, calls from base through the

helmet headphones are inaudible, and
the officer can communicate back
by merely whispering.

The transceiver can be supplied to
oOperate in either the 70-85 MHz band,
the 156-174 MHz band, the 403-420
MHz band, or the 450-520 MHz band.

BI1G PAYOFF FROM MEMORY
RESEARCH

Few areas of electronics have de-
veloped so rapidly as that of memories.
Existing technologies have been con-
tinually improved both in core and
semiconductor, and new ones are
emerging. Bubble memories, for ex-
ample, are now coming out of the
laboratory and commercial devices are
expected to be available later this year.

In addition, two new approaches to
fast, high capacity, memories are at an
advanced stage of development and
could easily stand the computer per-
ipheral business on its head. Two
Research groups are confident that
they can engineer memory systems
that will operate at speeds in excess of
100 Mbit/s and provide storage in
excess of 1012bits.

Chemists at the Plessey’s Allen Clark
Centre (Caswell, Towcester, Northants
UK} have developed a range of fatigue-
free photo-chromic materials upon
which it is possible to “write”’ data at
the molecular level and therefore

realise very high bit-packaging-densities.

These materials change colour when
exposed to intense light and can be re-
used as many as 10 million times
simply by wiping them clean (ther-
mally). Preliminary tests suggest that
the early problems of thermal de-
terioration have been overcome with
the new photochromic materials which
are expected to have a life time equal
to or longer than conventional film,
when stored at room temperature.
Reading photochromic materials has a
detrimental effect but tests suggest it
should be possible to access inform-
ation at least a million times before
unacceptable error rates occur.

A drawback of holographic storage
systems has been the slow writing
speeds compared with the reading
rates attainable. Plessey workers have
overcome this problem by applying
serial multiplexing techniques to
produce high-capacity bit pages. This
has been made possible by developing
electro-optic modulators that can be
driven at switching speeds in excess of
1 Mbit/s.

A 40-channel device developed for
use in a 120 Mbit/s holographic re-
cording system which will have a
capacity of 1013 bits/1000 m of
16 mm film has been operational in
the laboratory for several months.
More recently a 50-channel electro-
optic modulator has been constructed
and is currently undergoing tests. Both
modulators have been built on PLZT
ceramics, a material more commonlty
employed in transducers for audio
systems,

Similar speeds and packaging den-
sities to the holographic/photochromic
approach are expected by Marconi
engineers, who are working on a
system which features an electron
beam scanning microscope and inex-
pensive thermoplastics tape at the
company’s Great Baddow Research
Laboratories (Cheimsford, Essex, UK).
The high reading and writing charac-
teristics of simple scanning electron
microscopes and the high charge sen-
sitivity of thermoplastics suggest that
it may be possible to achieve a packag-
ing density of 2 x 107 bits/cm2. This
assumption is based on the fact that it
is possible to resolve bits of inform-
ation only one micrometre in diameter
with an electron beam microscope.

It should therefore be possible to
store 1012 bits of information on a
300 m reel of 25 mm tape. In tele-
vision terms, this is equivalent to about
three hours of digitally encoded
colour.

Speed of operation is restricted by
the scanning technique employed and
the amount of beam current used.
With a beam current of one micro-
ampere it should be possible to enter
data at rates in excess of 100 Mbit/s
and achieve the packaging densities
mentioned. Larger currents would per-
mit a higher operational speed but
would spread the size of the ‘“inform-
ation dot” and thus restrict the
packaging density.

Information is stored on the thermo-
plastics tape by depositing a charge
pattern across its surface with a mod-
ulated electron beam. Then the tape
is exposed to heat which causes the

charged areas to be pulled towards the
aluminium base of the tape. As a re-
sult a permanent modulation pattern
is imprinted on to the surface of the
thermoplastics tape.

Research workers elsewhere have

(Continued on page 11)
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New particle: TDK has developed a new particle called Super
Avilyn. It's cobalt and ferric-oxide in a single layer. It is not the
same as so-called ‘cobalt-doped' and ‘cobalt-energized’ tapes.
New performance: The superior high-end saturation of Super
Avilyn's high-coercivity formulation (allowing it to take more
high frequency energy during recording), combined with its
compatibility with the CrO, equalization (1EC 70 microsecond
time constant) results in a simultaneous suppression of
high-end noise (for better S/N) and delivery of a flat response
curve with better highs.

SA's performance exceeds even CrQO,, which suffered from
reduced output in the middle and low frequencies (SA provides
1.5-2db more output than the best CrO, in those ranges, equal
output at high frequency).

SA also outperforms the ferric-oxide tapes (regular and
cobalt-energized) which are unable to take full advantage of
the noise reduction benefits of the CrO, equalization because
their high-end saturation characteristics are not compatible
with this standard.

Ask for TDK SA Cassettes.

Australian Distributor: Convoy International Pty. Ltd.
4 Dowling Street, Woolloomooloo 2011. 358 2088.
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and manufacture. Be ready * An 8x10 cm display, 3.3KV EHT  — for bright crisp waveforms.
for tomorrow’s measurements * Measures signals to beyond 40MHz — sensitivity chart included.
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plus sales tax if applicable. MB7613
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Packed with features from front to
back, Fioneer's new CT-F9191 cassette
deck leaves even the best reel-to-reel
decks out in the cold.

The CT-F9191 starts out by delivering
top performance via access {o the
front. A newly-designed tape carriage
employs hexagonal reel shafts plus
twin-link stays. The cassette is com-
pletely visible for checking tape
movermrrent and direction (a Fioneer
exclusive ). And since there's no rattie-
prone gjection mechanism, changing
tapes is & ‘snap.”

In the CT-F9191, two motors provide
the key to stable tape transport. An

electronically cont-olled DC motor
with built-in generator guarantees
accurate record/play tape speed.

A second mrotor for high speed fast-
forward anc rewind. As a result, wow
and flutter is no more than 0, 07% and
speed devnatlon |s within £1.0%.

Next, a high-performance ferrite-solid
head and a built-in Dolby* Type-B
noise reduction system join to increase
the S/N ratio to more than 62dB.

Operating the CT-F9191 is easy.

Light as a shawflake user-oriented
controls activate solenoid circuits
thereby eliminating inconvenient
mechanical linkages. After that, an
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‘Dolby is a trademark of Dolby Laboratones Inc.

CT-F9191

advanced Memory Rewind device

permits quick location and playback

from any point on a prerecorded tape

automatically. And for capturing the

full spirit of the Yuletide carol, make

your own music tapes. An LED peak

level indicator reacts instantly to warn  /

of any distortion +5dB over the v

reference level

Pioneer's new CT-F9191 cassette f

deck. Brimming over with merrymakmg ,( |

features. No matter how you play it..

at this time or any time...'tis the :

season to be jolly. !
'™
I

Pioneer Electronics Australia Pty. Ltd.

178-184 Boundary Rosd, Braeside, Victoria f
3195, Phone 90-8011. Sydney 93-0246,
Brisbuny 52-0213, Ackidide 433379, -
Parth 76-7776

(U)plou\leen

leads the world in sound.
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attempted to exploit this technique
but have not progressed owing to
difficulties in achieving an adequate
signal-to-noise ratio when operating at
high data rates. Marconi’s people are
reluctant to say exactly how they
have overcome this problem, other
than to indicate that it concerns the
way in which electrons are collected
and that the new method of readout
improves the signal-to-noise ratio by
two orders of magnitude.

Information can be written on to the
thermoplastics tape as a transversely
modulated or depth modulated chan-
nel, or as a pattern of discrete dots.
So far, the resolution order is in the
order of 12 micrometres, but this is
fully expected to be nearer one micro-
metre with the prototype data storage
unit now under construction. A_com-
mercial large-capacity store could be
available in about two years' time.

No serious difficulties are foreseen.
Accurate mechanical registration of
the transport mechanism is not con-
sidered to be a problem, since the
scanning of the beam can accom-
modate any irregularities in the drive
mechanism. Also, since the tape has
to be read in a vacuum, dirt would
not appear to pose a hazard.

Magnetic bubble memory technology
is now at an advanced stage in Britain;
commercial devices at the 8 kbit level
are expected to be available later this
year from The Plessey Company.
Research work at the Allen Clark
Centre is at the system development
stage and prototypes have been de-
livered to the Royal Radar Establish-
ment, a Government research station.
Built on Sm0‘4 Y2,6 Gal‘z Fe3'8 012,
eight kilobit serial memories have
been constructed that can be operated
at speeds in excess of 10 kHz over

the temperature range — 10 +60°C. New
compounds are now being investigated,

including materials that contain
calcium and germanium instead of
gallium. These are operable over a

wider temperature range (—20 +100°C)

and at higher speeds — into the MHz
region.

Bubble memories have been con-
structed using well-proven integrated
circuit fabrication techniques; the
researchers at the Allen Clark Centre,
where there is a pilot plant, are said
to be confident of achieving a 16k
chip within two years. This would
certainly lead to megabit stores on
standard printed-circuit card frames.

There has also been a good deal of

news dige

progress in semiconductor memories.
The 4k memory is now available from
several manufacturers and the 1k chips
have been improved in recent months.
The industry standard 1103, for ex-
ample, is now in its third phase and
bears little relationship to the original
chip developed in the United States of
America. Access times of 330 ns were
typical for first-generation devices.
Now 180 ns is common and the design
team of ITT Semiconductors(3) in
England have cut this back to 150 ns
as well as improving the basic design.

Column disturb problems have been
minimised by removing the critical
timing relationships between the pre-
charge and chip enable clocks. And a
much higher safety margin has been
achieved by enlarging the operating
envelope around the specified operat-
ing region of the device. In addition,
the problem of reduced data output
when a column change and data trans-
ition occur simultaneously has been
solved. Quantities of these 1024 bit
random-access memories are now be-
ing shipped all over the world,
including the USA.

CALENDAR/CALCULATOR

This desk top calendar from American
Microsystems Inc. (Santa Clara,
California) incorporates an eight digit
calculator.

Other related products include a
leather-bound notebook with built-in
calculator, a ring binder with built-in
calculator, and a digital clock built
into a memo pad holder
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SPAIN TO GO PAL

As reported in our News Digest
pages last month, Italy has now
officially decided to use the PAL
system of colour TV.

Following this decision it is now
expected that Spain will follow suit.
Large scale PAL transmission tests
are currently being conducted in
various parts of the country — and an
official announcement is expected
soon.

PLESSEY PLANTIME SELLING

Success in Great Britain of Plantime,
an electronically-controlled flexible
working hours system has encouraged
Plessey Communication Systems, the
local agents, to step up its selling
campaign to government depart-
ments, business, commercial and
banking and insurance enterprises.

The company has already installed
three Plantime units for evaluation
by Victorian and Tasmanian
Government Departments and the
Perth City Council.

Each staff member has an individual
Plantime key to record, at the entry
unit times of arrival and departure.
This information is stored in a memory
module of the master control unit
and provides hard copy printouts for
payrol calculations and overall
management control, doing most of
the work associated with time-
keeping.

The system can operate on weekly,
fortnightly or monthly accounting
periods. Hours to be worked for every

1



For optimum performance we recommend BASF tapes.

Its rewards might be in another place and time,but yours are here and now.

The GX600D tape deck illustrated above is one of our top AKAI Australia, with our Complete Protection Plan*. Which
models. It retails around $770. That’s a lot. But the GX60ooD is means: 12 months full parts and labour warranty, 12 months

a lot of tape deck. It’s totally professional in every function. free insurance, and a lifetime guarantee on all GX recording
Recording, dubbing, mixing, playback. heads.

Yet the controls are beautifully simple. After all, we want If you’re still thinking about the price, think about this:
to give you good times. Not hard times. Sure, we could have compromised and saved a hundred.

It comes, like all AKAI hi-fi equipment distributed by But we can’t see any future in that.

The AKAI Hi-Fi Professionals are: NEW SOUTH WALES: Albury: Haberechts Radio & TV Pty Ltd 610 Dcan St Bega: Easedowns Pty Ltd 187-191 Cargo St Bowral: Fred Hayes Pty Ltd
293 Bong Bong St Broken Hiil: Pee Jay Sound Centre 364 Argent St Burwood: Electronic Enterprises Pty Ltd 11 Burwood Rd Concord: Sonarta Music Service 24 Cabarita Rd Chatswood:
Autel Systems Pty Ltd 639 Pacific Highway Cremorne: Photo Art and Sound 287 Military Rd Crows Nest: Allied Hi-Fi & Records 330 Pacific Highway Dee Why: Mastertone Electronics
824 Pittwater Rd Flve Dock: Douglas Hi-Fi 65 Parramatta Rd 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 Magellan 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 Newcastle: Eastern Hi-Fi 519 Hunter St Newcastle: Ron Chapman Hi-Fi 880 Hunter St Nowra: G P Walker & Son Pty Ltd 96 Kinghorn
St Parramatta: Magnetic Sound Industries 20 Macquarie St Parramatta: Selsound Hi-Fi Pty Ltd 27 Darcy St Roselands: Roselands Hi-Fi Pty Ltd Gallery Level South Hurstville:
Sclsound Hi-Fi Pty Ltd 803 King Georges Rd Summer Hlll: Fidela Sound Centre 93B Liverpool Rd Sutherland: Sutherland Hi-Fi 5 Boyle St Sydney city: Jack Stein Audio Pty Lid 275
Clarence St Sydney city: Magnetic Sound Industries 32 York St Sydney city: Duk{wl;‘ree Travellers Supplies 400 Kent St Sydney city: Opta Hi-Fi Pty Ltd 187 Clarence St Taree: Tarec
Photographics Graphic House 105 Victoria St Wagga Wagga: Haberechts Radio & Pty Lid Baylis St QVollon‘ong: Hi-Fi House 118 Keira St Wollongong: Selsound Hi-Fi Pty Ltd 2-6
Crown Lane AUSTRALIAN CAPITAL TERRITORY: Canberra City: Allied Hi-Fi & Records 122 Bunda St Civic Fyshwick: Douglas Hi-Fi 53 Wollongong St VICTORIA: Melbourane:
Douglas Hi-Fi 191 Bourke St Melbourne: Pantiles Hi-Fi Cnr Flinders Lane & Elizabeth St Warrnambool: A G Smith Pry Ltd 159 Liebig St QUEENSLAND: Booval: Woolworths (Qld)
Ltd Brisbanc Station Rd Brisbane: Chandiers Pty Ltd 112 Edward St Brisbane: Tel Air Electronics George St Fortitude Valley: Packard-Bel!

Pty Ltd 302 Wickham St Mackay: David Jones Pty Ltd Sydney St Mt Isa: The Sound Centre West St Newstead: Hendrix Pty Ltd 107 Breakfast

Creck Rd Southport: Trevor Stokes Scarborough St Toowoomba: Catchpoles Cassette Centre T & G Arcade Ruthven St Toowoomba: Hum hreys Hi-Fi

Centre Ruthven St Townsville: Woolworths (Qid) Ltd 345 Flinders St SOUTH AUSTRALIA: Adelaide: Ernsmiths 48-50 King William St Adelalde:

Flinders Trading Co 55 Flinders St Adelaide: Sound Centre 2001 115 Gouger St Glenside: Metrovision TV Rentals Pty Ltd Conygham St WESTERN

AUSTRALIA: Perth: Douglas Hi-Fi 883 Wellington St TASMANIA: Burnic: James Loughran & Sons Pty Ltd 29-31 Wiimot St Hobart: Quantum

Electronics Pty Ltd 181 Collins St Launceston: Tasmans Acoustics Pty Ltd 62 Tamor St Launceston: Wills & Co (1954) Pty Ltd 7-11 Quadrant The name you doa’t have to
Ulverstone: Gillards Music Centre 57A Reiby St NORTHERN TERRITORY: Darwin: Pfitzners Music House Smith St. justify to your friends.

70604 *The Complete Protection Plan does not cover equipment purchased outside Australia.
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period are pre-arranged between
employer and employee to suit each
other’s wishes.

Each day, and throughout the period,
the employee can activate electro-
nically controlled digits showing how
many hours he has worked for the
day, and progressive total.

He then knows how many extra
hours will have to be worked to
reach the total required at the end
of the accounting period. If in credit,
he can take the time during the
following period.

The system, of course, is different
from staggered hours, which merely
shifts starting and finishing time
from one hour to the other. What it
does is to allow the employee —
particularly working mothers with
home responsibilities — to choose
their working hours within agreed
parameters.

Employees, according to the system’s
manufacturers, like Plantime be-
cause they can plan their own working
day, overcome the frustrations caused
by fixed hours, regulate their travelling
time to avoid the rush, have freedom
to meet personal commitments at
their convenience, and as their con-
tact with the machine is a personal
one, feel honour-bound to fulfill the
hours laid down for each accounting
period.

Endemic occurrences such as tran-
sport strikes, traffic jams, floods, a
morning visit to the dentist and so on
do not — as with fixed hours — mean a
day’s absence from the office but

w1y the time (which is made up later)
nee¢ - to sort them out.

Plan. ‘e, Plessey executives says, is
ideal for laige employers — particularly
banks and insirance offices — because
flexible hours ire not only advant-
ageous for existirg staff but will attract
many experienced Women who need
to start earlier or finfh later.

Plessey Communicatiod Systems Pty.

Ltd.,

87-105 Racecourse Road,
Melbourne North. 3051. Vi

TV THEFTS AVERTED

To stop unwanted removal of TV
sets and monitors, AWA Rediffision
have imported and offer the Lucasey
range of security TV set mountsand
brackets. .

The extensive range provides seiling,
wall, table and pillar mounts, all of

news dige

which are lockable using a five tumbler
lock. These units are ideal for hotels,
hospitals or other similar public areas
where security could be a problem.

Moderately priced and easily in-
stalled, Lucasey mounts offer a
practical and attractive means of
mounting TV receivers or CCTV
monitors.

TELEWRITER

The Cygnet telewriter, a more
efficient system of person-to-person
communication by manuscript over any
distance, is being marketed for the
first time in Australia by Watson Victor
Limited.

Australian Telecom approval for use
over the public telephone network is
being sought.

The Cygnet telewriter, which say
Watson Victor, can be installed for
under $2000, enables an exact copy
of a message written in longhand in

one office to be received instantly by
the addressee at a remote location.

Manufactured by Feedback Instru-
ments Limited, United Kingdom, the
Cyagnet operates with ordinary roll
paper and carries messages written with
a standard ball-point pen, which can
be refilled in seconds, for both trans-
mitting and receiving.

A great advantage of the system is
that it has high combined following
speed of writing and accuracy, and
operates efficiently over telephone
networks. It has the added advantage
of producing three copies — the original
and two carbons.

The Cygnet telewriter is of robust
construction, with pleasant office style
appearance and is designed for easy
servicing. 1t operates on the well-known
pantograph basis, but with completely
modern components and circuits.

Watson Victor Limited. P.O. Box 100.
North Ryde. 2113.

BWD ‘WAVEMAKER’

A new multi-purpose instrument,
the model bwd 170, has now been
released by BWD Electronics Pty. Ltd.
It can operate as a self-contained
function/sweep generator over a 20 Hz
to 50 Hz range, or as a companion
unit to almost any function generator
— in particular the newly released bwd
160. 1t provides a log or linear ramp
to sweep VCQ's and amplitude modu-
lation facilities using its own function
generator as the modulation source,
or any suitable external source.

1ts wide range of applications include :
20 Hz to 50 Hz sine, square or triangle
source, manually adjustable or inter-
nally swept over the entire range. Log

RAUD G NERLTOR

wrcars WAVEMAKER

il o e HEC

1PN MRCGLATOR

°%- 909

or linear ramp source for VCO's,
together with a linear ramp for oscillo-
scope/recorder drive. Amplitude or
balanced modulator with internal or
external modulation source. Voltage
controlled variable gain amplifier.
Frequency Doubler or two input
Multiplier.

The self-contained bwd 170 Function
Generator covers 20 Hz to 50 Hz
approx. in one uncalibrated range. Sine,
square or triangle are switch selected
and available at 5 V p-p into 600
ohms or 10 V p-p Q/C. The entire
range or any part of it may be
swept by the log/linear ramp generator.
BWD Electronics Pty Ltd.,

Miles St.,
Mulgrave, Vic. 3170.

[CTR
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NEW PHILIPS DIGITAL 2522, the specified gccuracies are :;glzﬂsg:g;?h? ai1h°t%2t::;;2g'nal
MULTIMETER guaranteed — there is no need to mode rejection of 10 dB and high

recalibrate. ) : .
. 10 megohm input impedance, this
In-house developed LOC-MOS In order to make the lifetime accuracy ensUisSoREE Speciisd BeElracicslare

cnrcuntry_ls used t'hrough'out in this as high as possible {.02% on dc' maintained, even under unfavourable
new Philips multimeter in order to voltage) the PM 2522 uses a unique o
. A . e . . measurement conditions.
combine low cost with high reliability analogue -to-digital conversion .
. b : . L State-of-the-art techniques are also
and accuracy. During the lifetime of technique which eliminates the need s
the inst t. designated the PM for filt direlact ies-mode found on the front panel. The 3%
e instrument, designated the or filters and rejects series-m digit LED display is easy to read and

has an automatic decimal point as
well as polarity and over-range
PM 2BAR_sigial VAR meter . indication. All functions and controls
are push-button selected and there is
no need for lead changing when going
from voltage to resistance measure-
ments.

Protection against overloads is
foolproof. Up to 1000 V can be
applied to the voltage ranges. The
current ranges are fuse-protected.
Full mains voltages can be applied to
the resistance ranges.

The extensive use of LS| circuitry
and the LED display also make this

(Continued on page 107)

OSCILLOSCOPES

How to select and use a low-priced CRO.

PROJECTS INCLUDE:

e Audio millivoltmeter

e White/pink noise generator

e Stopwatch from pocket calculator
e Simple RF generator.

JANUARY

The feature articles listed above are included amongst those ISSUE
currently scheduled for our January issue. However,
unforeseeable circumstances, such as highly topical news or — on sale
developments may affect the final issue content. TDD Y id-D ber
mid-Uecem
INTERNATIONAL
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enhancer

The dbx 117 is an incredible piece of equipment that will give
you greater listening pleasure than you ever thought possible
to achieve.

It does this in two extremely efficient ways; by literally expand-
ing the material deliberately compressed in the recording
studio, so that full dynamic range is restored, and by effectively
limiting the background noise inherent in most recorded pro-
duct to the extent that it becomes, in most cases, totally
inaudible.

This is what Electronics Today said. “We first used the dbx
unit by playing ordinary records with average background
noise . . . and the background noise all but vanished. The
music sounded far cleaner with a presence that was unques-
tionably better than the original unexpanded record.”

“Our next evaluation involved a piece of newly recorded
orchestral music . . . when played in the normal manner, tape
hiss was quite prominent . . . when played through the dbx 117
... the problem all but completely disappeared the music
had a quality which could genuinely be described as sounding
comparable with the original.”

Australian Hi-Fi discusses the remarkable dbx 117 in detail.
Here are a few direct quotes. “And it does work well, giving
back a 'sparkle’ to some recordings which have always sounded
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over-compressed. Its action is particularly impressive during
pauses —the disc's surface noise and any tape hiss disappear
completely.”

“The dbx 117 uses true RMS level sensors which respond to
the overall level in both stereo channels even though the signal
paths themselves are separate. This technique is necessary for
dynamic range enhancement or there would be a wandering of
the stereo image.”

Hi-Fi Review expressed their findings of the dbx 117 this way:
““Yet another way of ‘quieting’ noisy records is to use a clever
little device called the dbx 117, dynamic range enhancer.

This device 'expands’ the program material so it sounds more
like the real thing, and reduces background noise so effec-
tively, that it all but disappears. It's particularly effective with
old or antique records.”

dbx 117 restores up to 20 dB of the dynamic range missing
from records, tapes and FM broadcasts.

Rediscover the beauty and excitement of an actual perform-
ance. Write for full details and list of stockists to

Auriema (A’asia) Pty Ltd, 15 Orchard Rd Brookvale, NSW 2100.
Telephone: 9391900
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THE SOUNDS
OF AMPLIFIERS

~ampilifier distortion may
sometimes be advantageous!

In this article written specially for Electronics Today International, Gordon King explains transient inter-
modulation distortion and how it affects amplifier/speaker combinations.

OF RECENT MONTHS | have been endeavouring to es-
tablish meaningful correlation between the measured para-
meters of amplifiers and the listening room sound. Thisisa
very difficult area of research because there are so many
inter-related and variable factors involved: also because the
net result is obviously a subjective impression rather than a
meter reading! Nevertheless, a number of points of interest
have emerged which merit discussion. .

For starters, it would appear that certain parameters are
advanced out of sheer ‘specmanship’ rather than on a basis
of electro-acoustic requirements; in fact, it is sometimes
possible to enhance the sound by deliberately diminishing a
parameter. There would also appear to be a fairly important
link between the subjective and the objective at the
electrical interface between the amplifier and the
loudspeaker. The sound field is certainly affected by the
acoustical interface between the loudspeaker and the
listening room.

Although this article is concerned primarily with
electrical parameters, it is necessary to look at some of the
acoustical aspects, too, for after all, it is the resulting sound
that we listen to, not electrical signals.

The loudspeaker ‘loads’ both electrically into the
amplifier and acoustically into the listening room; in other
words, the amplifier is the electrical source for the
loudspeaker and the foudspeaker the acoustical source for
the listening room. It is well known of course that the
output into or across a load, is influenced by the nature of
the source and the load, this being applicable to acoustics as
well as electrics. Sound pressure, in fact, is the acoustical ,
analogue of voltage.

It is reasonable to conclude, therefore, that just as some

Detailed measurements may place two amplifiers well
into the accepted hi-fi category yet, in a common
signal source, loudspeaker and listening room situation,
one may produce a very fine sound and the other a
distinctly fatiguing sound. Fact or fiction?

FACT!

Given an amplifier of top-flight-measured purameters
and two pairs of similar style but different make,
measurement-acclaimed loudspeakers, one pair to a
critical ear can be far more acceptable than the other
pair, yet if the amplifier is changed the other pair may
then be preferred.

Fact or fiction?

FACT!

The acoustical load presented by a particular listening room
may be more acceptable to some loudspeakers than others . .

electrical sources are more critical of loading than others, so
are some loudspeakers. The acoustical load presented by a
particular listening room may be more acceptable to some
loudspeakers than others, which is one reason why a pair of
loudspeakers which yield acceptable results in one room
may audition less favourably in a different room. There is a
case, therefore, for the loudspeaker and listening room to
be measured in partnership. Although free-field (anechoic)
pressure versus frequency plots are commonly adopted for
optimising the design of loudspeakers, they are far from
revealing how different loudspeakers will audition in
different rooms.

It is neither difficult nor expensive for a hi-fi dealer or
audiophile to measure loudspeaker/room combinations, and
an inexpensive, though surprisingly accurate, method is
based on the reproduction of a third-octave bands of pink
noise. A ‘linear’ sound level meter at the normal listening
position is then used to measure the sound pressure level at
each band in turn over the range of 20 Hz-20 kHz, leading
to the construction of a graph. This simple technique
reveals eigentones and absorption effects quite
dramatically, thereby indicating the adjustments required
for improving the results.

Noise signal has the effect of automatically averaging the

It is neither difficult nor expensive to measure loudspeaker/
room combinations . . .

sound in the listening room. Steady-state sinewave signal
cannot be used. Pink noise, which is white noise with —3
dB/octave {or —10 db/decade) weighting, is used because it
correlates more closely with the spectral distribution of
music than unweighted noise, which is white noise. It is
noteworthy that the voltage of white noise is proportional
to the square root of the bandwidth, and contains
frequency components of constant energy per unit
bandwidth. The weighting thus endows pink noise with
components of constant energy per octave bandwidth.
Bruel and Kjaer have produced a calibrated record of
third-octave pink noise bands (Type QR2011) which, along
with a B&K sound level meter, such as Type 2206, makes it
possible to ‘sweep’ the loudspeaker and room. The resulting
overall response needs to be interpreted with care, however,
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since at the higher trequencies the response fails to
correlate to what we hear. This is because we judge a sound
more on its starting transient rather than on its overall
integrated energy. Nevertheless, low-frequency standing
waves are brought to light, and modifications to
loudspeaker positions, furniture positions and amplifier
tone controls can often improve matters. It is hoped to
publish an article in these pages later describing listening
room optimisation,

The prime discrepancies between what the meter reads
and what the ear discerns are related to non-linear effects
both in the amplifier and loudspeaker; also, sometimes, to
how the non-linearities interact electrically and
acoustically. One problem in obtaining subjective
correlation from a meter reading lies in the nature of the
signals we are obliged to use for the measurements. Sine
and square wave signals are useful, being component parts
of music signal, but real music signal is much more
complicated than both of these.

If it were possible to feed a loudspeaker with a perfect
electrical representation of the originating sound, it is likely
that the reproduction would be less palatable than that
obtained by first passing the source signal through a
distorting amplifier! A non-distorting signal would tend to
emphasise the loudspeaker non-linearities in terms of
crossmodulation of spatial, spectral and temporal
co-ordinates. The reproduction would thus be modified by
all the practical inadequacies of even the best of
loudspeakers. Further modification would result from
distortion on the electrical signal, and there is reason to
believe that distortion on the signal prior to its application
to the loudspeaker can, in certain circumstances, lead to
more acceptable reproduction’. (So much for the straight
piece of wire with gain theory — Ed)

The loudspeaker distortion co-ordinates would then
themselves be crossmodulated by similar distortion

... a perfect representation of the original sound may be
less palatable than by first passing it through a distorting
amplifier!

co-ordinates on the signal before the loudspeaker, leading
to an acoustical result more closely related to the
originating sound as humanly judged, than if the
loudspeaker distortion alone were present.

The nature of the distortion produced by both the
amplifier and loudspeaker is thus critical, so that different
types of distortion would give different subjective
impressions, which is not uncommon in a system of units of
different distortion types. For example, the distortion from
a radio tuner can interact with the distortion of an
amplifier to which it is connected in such a way that the
instrument-indicated change in the net distortion from the
partnership, as the FM tuning is adjusted within the
passband of a tuned signal, lacks subjective correlation. A
test condition can be established where a fall in meter
distortion is accompanied by an obvious rise in subjective
distortion!

It thus seems to be perfectly feasible that after
establishing the most acceptable reproduction by selection

... a fall in measured distortion may be accompanied by
a rise in subjective distortion.

of the amplifier and loudspeaker partnership, a detraction
in subjective acceptability could well result by changing
either the amplifier or loudspeaker. | believe that this is one
reason why a hi-fi system whose amplifier parameters
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measure in advance of those of another may not necessarily
audition any better. Indeed, it could be judged subjectively
inferior!

It should be understood that we are now considering hi-fi
at the top equipment level, where the amplifier distortion
figure is, at least, one place to the right of the decimal
point. Distortion from this class of amplifier seems to be
falling more swiftly than the distortion from comparable
class loudspeakers, which is not making it particularly easy
to select suitable loudspeakers for the parameters of the
amplifiers.

One amplifier frorg the Pioneer range comes to mind. In
the lab this was found to have a very low level of distortion
— one of the lowest ever measured — with harmonic
components down to the distortion threshold of the
measuring oscillator (0.002%) over the whole dynamic
range, as measured with a wave analyser to read below the
wideband noise power of the simple distortion factor
meter. The intermodulation distortion was also
correspondingly low and there was no crossover
discontinuity; vyet, in partnership with acclaimed well
known loudspeakers, the amplifier was judged to be less
subjectively acceptable than a counterpart of similar power,
bandwidth, etc. but of much higher measured distortion.

Clearly, it is becoming more important to audition
loudspeakers in partnership with the amplifier with which it
is going to be used. The ultimate performance of the
Pioneer, just exampled, was eventually realised only after
careful loudspeaker selection,

Most of the important parameters of amplifiers are
measured into resistive loads, which does not make much
sense because no loudspeaker presents a purely resistive
load to an amplifier. The load analogue of a loudspeaker is
an impedance composed of resistance, capacitance and
inductance, but the impedance is not very easily defined
since it is affected to some extent by the electrical drive
signal and, of course, by the impedance of the separate
units and nature of the frequency dividers. Different
designs of loudspeakers present different loads to
amplifiers, and it is not feasible to construct load analogues
corresponding to all loudspeakers for testing amplifiers!
Neither is it good for the loudspeakers (nor the
neighbours!) to use real loudspeakers at test loads. Thus for
testing we are back to R with, perhaps, a dash of
C and/or L.

There has been a tendency for designers to optimise in
terms of the smallest rise-time into resistive loads, and
rise-times as small as 2 usec. can be seen in the specs.
However, there can be a dramatic change in scene when the
load is made reactive by the addition of C.

ADVERTISERS

More than 30,000 people buy ET! each
month.

You can reach these people for 0.23 cents
each via an advertisement this size.

*Casual rate (1/8 page) lower rates apply to contracts.
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THE SOUNDS
OF AMPLIFIERS

Fig. 1. Amplifier of small rise-time. (a) resistive rise-time about 4sec.

Fig. 1(b). Severe rings into reactance resulting in protracted 50sec.
settling-time.

For example, in Fig. 1(a) the step function applied to the
input of an amplifier was around 100 nsec. rise-time. The
oscilloscope was set to 5 wsec./div., giving the display a
rise-time, via the amplifier and resistive load, of about 2 to
3 usec.,, corresponding to about 140 kHz -3 dB
upper-frequency response.

The trace at (b) shows the same signal from the same
amplifier, but this time with the load consisting of 8 ohms
in parallel with 1 yF. Rings as bad as this can certainly
affect the tonal quality of an amplifier, depending on their
amplitude and period. | have suggested"" a definition of
settling-time as an important parameter of amplifiers when
measured into a reactive load arranged either to evoke the
worst condition (i.e., by selecting shunt C for the most
prolonged ring, when R corresponds to the rated load) or to
the load analogue of the loudspeaker which will be used
with the amplifier. The definition of settling-time under ref.
2, is the time elapsed from the application of the
step-function to the time that the amplifier enters and
remains within a * 5% error band, corresponding to Eg
+tAE, where Eqy is the final settling voltage. With the

settling-time referred to A E/Egx 100, it is in advance of 50
usec. in Fig. 1(b), which is unacceptable for hi-fi.

Too long a settling-time, therefore, appears to be another
valid reason why some amplifiers fail to audition as well as
might be expected from distortion measurements alone;
also another reason why a change in loudspeaker may
modify the subjective result (i.e., by changing the electrical
transient performance of the amplifier).

The oscillograms in Fig. 2 reveal a more acceptable state
of affairs. That at (a) is based on a 3 usec./div. sweep and
corresponds to the resistive rise-time of a different amplifier
of around 7 usec. (50 kHz — 3 dB response), (b} shows
what happens when the resistive load is shunted by
capacitance. There are no rings in this case, just a mild kink
at the leading and trailing corners of the squarewave, with
the settling-time corresponding to about 10 pusec.
(waveform on 20 u sec./div. sweep). This shows the worst
condition obtained with a shunt capacitance of 0.68 uF.

There appears to be a definite tendency for amplifiers
vesigned for dramatically smalt resistive rise-times (some as
small as 1.8 usec. have been measured) to suffer prolonged
settling-time as the result of severe rings into reactive loads,
and hence tonal impairment when used with loudspeakers
constituting critical load conditions.

The value of designing for very small rise-times and hence
for extended small-signal high-frequency response is thus
obvious. A rise-time of 1.8 usec. implies that the amplifier
is responsive well up to 200 kHz (the LW radio band!)
Rise-time is related to the upper-frequency response by K/f,

Fig. 2(a). Resistive rise-time about 7isec.

Fig. 2(b). Well controlled overshoot into reactance resulting in
settling-time of 10sec.
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where K is a constant defined by the response characteristic
of the amplifier or network, and f the upper-frequency
where the response is 3 dB below the mid-spectrum
response. When the upper-frequency roll-off approaches the
so-called gaussian characteristic (i.e., when the —3 dB
upper-frequency is approximately half the —12dB
frequency), K is close to 0.35; but it can range between 0.3
and 0.5, depending on the nature of the roll-off.

Of course the upper-frequency response needs to extend
beyond audibility to accommodate the transient
components of the music signal and thus to preserve the
musical attack. However, it is difficult to argue in favour of
a response much above 30 kHz, corresponding to around 12
usec. rise-time. We have seen that an extended response
might encourage rings and increased settling-time. There is
also the possibility that it might encourage ‘blocking’
following fast transient signals. This is called transient
intermodulation distortion.

Transient components of music signals rarely exceed
about 16 usec. owing to the limitations associated with the
response and transfer characteristic of their sources. For
example, a high quality FM transmission has an
upper-frequency response limit of 15 kHz, with a swift fall
into the 19 kHz pilot tone notch, thereby limiting the
maximum equivalent rise-time to about 20 usec. Few
gramophone records carry high energy information much
above 18 kHz, and the same applies to tape recordings, so
even from sources of this kind the music transients are not
likely to be much faster than 17 usec. It is thus difficult to
commend small-signal responses down to 2 usec. or less and
up to 200 kHz or more!

Transient components of music signals rarely exceed 16 usec.

1f one regards the source as a network of a given response,
then, clearly, further limiting by a relatively slow amplifier
response is undesirable. However, it must be remembered
that the total rise-time (Tg) of two cascaded networks of
rise-times T, and T, is equal to the vector sum (not to the
simple sum), such that T, =+/ T2 + T2, Thus the degree
of response limiting of the source signal by the amplifier is
relatively small — certainly not calling for a rise-time as
small as 2 usec.

Contemporary hi-fi amplifiers rely on negative feedback
for extending and flattening the frequency response and for
reducing non-linear distortion, particularly of the power
amplifier section. The open-loop bandwidth of a power
amplifier is dictated by the transistors which are available
to drive the required audio power into reactive loudspeaker
loads without veering too close to the secondary
breakdown characteristic. This generally means that quite a
jot of negative feedback must be applied to yield a viable
closed-loop power response, and that lead and/or lag
networks are necessary to maintain a reasonable stability
margin. Unless the ratio of the response of the power
amplifier in the open-loop mode to the response of the
preamplifier is of unity or greater value, the amplifier is
likely to exhibit transient intermodulation distortion — tid,
for short.

In other words, the overall frequency response of the hi-fi
amplifier should be dictated by the roli-off of the
preamplifier section and not by the power amplifier
section3. This, then, clearly places a limit on the
small-signal response or rise-time of the preamplifier,
beyond which it is subjectively imprudent to engineer.

The mechanics of tid can be described in the following
way. The total input to a feedback amplifier consists of the
sum of two signals, the source signal proper and the error
signal fed back antiphase. |f the source signal is a very fast
transient and the error signal slightly delayed owing to a
relatively slow power amplifier response, the input stage of
the power amplifier will momentarily receive a signal of
greater amplitude than it is designed to accommodate, and
severe overloading may ensue. The transient may thus be
distorted, and the sudden ‘shock’ to the input stage may
result in this closing down for a brief period, followed by a
relatively slow recovery due to the action of circuit
time-constants, so that information immediately following
the transient is lost.

.. . overall frequency response should be determined by the
roll off of the pre-amplifier . . .

A method for the display of tid has been promulgated®
and attempts have been made to measure it3, but so far
there is no accepted standard for the measurement.

COLOUR MONITORS

Based on the technically advanced Rank Arena colo_ur
receiver. Do you want to record TV programmes off-air?

These monitors will also enable you to record with a
colour or black and white video camera.

The Video & Hi-Fi Centre

Phone 312-555 — 445 Oxford St.,

\
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&

Commercial Concepts
Paddington, NSW. A_H.451.7876
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THE SOUNDS
OF AMPLIFIERS

Fig. 3. Transient intermodulation distortion. (a) Test signal of square-
wave plus sinewave.

Fig. 3(b). Severe form of tid.

Fig. 3(c). Showing ‘blocking’ effect.
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Fig. 3(d). ‘Blocking’ following each squarewave transient.
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Fig. 3(e). Relative freedom from tid; bottom trace reconstituted
sinewave, top trace distortion content of waveform.

The oscillograms in Fig. 3 may be of interest. Display (a)
shows a test signal consisting of the addition of sinewave
and squarewave signals. This composite signal is applied to
the input of the amplifier under test, and at the output the
squarewave component is cancelled out so that the
sinewave component only is left for oscilloscope analysis.
The squarewave is cancelled by applying to a bridge circuit
an inverted replica of the squarewave component of the
composite signal.

Display (b) shows a severe form of tid, giving
asymmetrical sinewave components on the positive and
negative going squarewave cycles. Display (c) shows the
‘blocking’ effect following transients. (d) is a similar display
but with less expansion. Display (e) shows the sinewave
components fairly well fitted together on the bottom trace,
thereby indicating minimal tid, and the distortion signal on
the top trace, after passing through a distortion factor
meter.

Transient intermodulation distortion tends to affect the
quality of the reproduction more towards the full power
drive of the amplifier, and is emphasised by treble lift. It
manifests as stridence and harshness on signal peaks. While
there is a real possibility of tid being responsible for lack of
objective/subjective correlation (for it does not appear as a
parameter in specifications or reviews), it can only occur
when the rate of rise of a signal transient at the power
amplifier input is in advance of the response speed of the
power amplifier in open-loop mode. It is thus encouraged
by a very small rise-time which is not matched by the
response speed of the power amplifier, indicated by a poor
or mediocre slew-rate,

It is becoming apparent that an amplifier of very low
distortion factor may not necessarily produce better sound
than a counterpart which fares objectively less well. In fact,
the latter may audition better! Here, then, is still another
reason why an amplifier of very low measured distortion
may fail to perform subjectively as one might expect.



A clue to this paradox is contained in the oscillograms
shown in Fig. 4. A distortion factor meter responds to the
average energy in the distortion signal, but the ear is more
critical of signal peaks composed of high-order harmonics
than lower-order harmonics of higher energy. Display (a)
indicates relatively high energy third-harmonic distortion,
which would produce a fairly substantial reading on a
distortion factor meter compared with display (b), where
the energy is small but the amplitude of the peaks large at
the crossover points. The distortion factor of (a) was
around 0.25% and of (b) a mere 0.05%, yet the amplifier
responsible for (a) was more acceptable in the listening
room than that responsible for (b), in spite of (a) being the
much greater readout!

When comparing amplifiers in terms of distortion factor,
it is essential to take account of the nature of the
distortion, since the figures alone rarely provide adequate
comparative information. Alternatively, attention should be
directed to the intermodulation distortion, for with
suitably high measuring frequencies, such as f; = 5 kHz and
f, = 9 kHz (1:1 ratio), a relatively high 2{, —f, readout is a
sure indication that the crossover distortion is not very well
tamed, particularly when this order increases as the power
of the amplifier is reduced. Crossover distortion is generally
more troublesome at low amplifier power, than at high
power, the converse of tid.

Another form of bad crossover distortion is shown by
display (c), where the energy is also high. This corresponds
to about 0.4%, which is barely hi-fi. A commendable result
is shown by display (d), the distortion being virtually down
to noise threshold with no crossover artifacts; this
corresponds to 0.02%.

... itis essential to take account of the nature of distortion
— figures alone are insufficient.

Other factors responsible for the auditioning differences
of amplifiers include asymmetrical overload allied with
abnormally long recovery time-constant and changing
quiescent current under dynamic conditions. The damping
factor, too, has a bearing on the amplifier/loudspeaker
partnership, and it is desirable for the amplifier’s source
impedance to remain at a low value right down to infrabass.

in conclusion, it is hoped that this article has given a few
interesting points over which to ponder. We are learning all
the time, which is half the fun of hi-fi. ..
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Fig. 4. Distortion factor oscillograms. (a) relatively high energy third-

harmonic distortion.

ig. 4 (b). Low total energy but ‘peaky’ crossover.

Fig. 4(c). High total energy, including crossover distortion.

Fig. 4(d). Low energy harmonic distortion without crossover
artifacts. 21




L T
T y,
N Uy,

///
%
4

\‘\\

DC v ey

Moving Coil Type

DC Ammeters/Voltmeters

Range: 50 A ~ 500 #A 1 mA ~ 500 mA
1A~100A3V~ 1000V

Rectifier Type

AC Ammeter/Voltmeter

Range: 50 #A ~ 500 xA 1 mA ~ 10 mA
15V ~ 1000 V

Moving Iron Type

AC Ammeter/Voltmeter

Range: 50 mA ~ 500 mMA1A ~ 50 A
150V~ 300V

VU Meters and S Meters .
Front or Back Mountings according
to Stocks

Range of 7 sizes—
from 48 x 42 mm
to 178 x 128 mm
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quality meters
While stocks last!
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VU and S-Meters

Range of 5 sizes—
from 42 x 42 mm
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Harman Kardon Receiver-Amplifier. y
Muhammad Ali should have sucha quick recovery.

Straight after a big belt from a loud bass, or  two fotally separate power supplies.

a crashing flurry from the Symphony, most Harman Kardon amps also have both
amps need a little rest and recovery time. ~ AM and FM radio receivers for superrisp
Not so with Harman Kardon. The reasonis  station funing. But above all, they have the
that our amplifiers are twin powered. That  ability to make even a cheap turntable and
means power fo respond fo the demands of ~ speakers sound a whole lot better.

a full orchestra, then instantly mellow to the For more details about this unique
subtleness of a single clarinet. And all the  amplifier, visit your nearest hi-fi store.
time extracting every instrument and effect After hearing real twin-power in
from your record with incredible operation, it'll be double or nothing for you
transparency. That's the beauty of having  from then on.

harmman ausiralia pty Ird

274 Harbord Rood Brookvole Tel 9392922
PO Box 6 B-ookvole NSW 2100

PKB61005
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BY ANY MEASURE OF PERFOAMANBE... THE BARTRIOEGE
SEROND BNLY T80 THE === U-15 TYBE il

S|SHURE
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NEW!

M95ED Deluxe High
Trackability Cartridge

Second only to one! The Shure M95ED
combines several of the high-perform-
ance design features of the Shure V-15
Type Il to deliver exceptional track-
ability (at % to 1%2 gram forces). A
radically new internal electromagnetic
structure insures a level of total per-
formance surpassed only by the Type
Ill. The M95ED incorporates a new,
thinner, uninterrupted pole piece de-
veloped by Shure design engineers to
optimize electromagnetic characteris-
tics—especially at higher frequencies.
As a result, magnetic losses have been
minimized, and frequency response re-
mains essentially flat across the entire
frequency range.

With its nude-mounted, biradial el-
liptical stylus tip, the M95ED has a very
low effective stylus tip mass, This re-
sults in higher trackability to maintain
perfect groove contact through the
“hottest,” most heavily modulated pas-
sages encountered on modern record-
ings—all at extremely light tracking
forces that reduce record wear and in-
crease stylus tip life. And, as a “plus,”
its exceptional trackability makes the
M95ED an outstanding choice for use
in four-channel encoded (matrix)
systems,

AED95/FP

342 Kent Street,
SYDNEY 2000 N.S W

M9SED SPECIFICATIONS

Trackability at 1 gram tracking force us-
ing a Shure/SME Arm:

24 CM/SEC at 400 Hz

33 CM/SEC at 1,000 Hz

28 CM/SEC at 5,000 Hz

19 CM/SEC at 10,000 Hz
Tracking Force: % to 1%z grams
Frequency Response: 20 to 20,000 Hz

TRACKABILITY CHART

(at1 Gram)

§: 7 o

;-

a.

£ X
gl

El

i

MO A0 W0 s 1w NN a0 M M000
FAFQUENCY - ha

Optimum Load

47,000 ohms resistance in parallel with
400 to 500 picofarads total capacitance
per channel. (Load resistance can be as
high as 100,000 ohms and total capaci-
tance can be as low as 100 Picofarads
with only minor audible change.) Total
capacitance includes the capacitances
of the tone arm wiring, phono cables,
and the amplifier input circuit.

Output Voltage: 4.7 mV per channel at
1,000 Hz at 5 CM/SEC peak velocity

Channel Separation: Minimum 25 dB at
1,000 Hz

Channel Balance: Output from each
channel within 2 dB

Stylus: N95ED Biradial elliptical with
nude diamond tip
17.8 microns (.0007 inch) frontal
radius

5 microns (.0002 inch) side contact
radii

25 microns (.001 inch) wide between
record contact points

78 rpm Stylus: N95-3 Spherical—63
microns (.0025 inch)

Inductance: 650 millihenries
D.C. Resistance: 1550 ohms
Weight: 6 grams

Mounting: Standard 12.7 mm (%2 inch)
mounting centers

FOR HEAVIER TRACKING
TURNTABLES AND TONE ARMS
... Shure designed the M95E] Custom
high trackability cartridge. It uses the
same newly developed pole piece as
the M95ED and delivers a frequency
response virtually identical in its flat-
ness—but at slightly greater tracking
forces. The M95E] features a biradial
elliptical stylus tip, and tracks at 1'% to
3 grams. An ideal cartridge choice for
audiophiles who want to upgrade their
record playback systems at moderate
cost!

New Recommended Retail Prices: MOSED $52 — M95E) $33

AUDIO ENGINEERS P/l AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M. HILL P/L

2A Hill Street,
THORNBURY 3071 Vic

1000 Hay Street,
PERTH 6000 W.A

57 Castlemaine Street,
MILTON 4064 Qid
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THE INNOVATORS. BY BOSE.

The only Direct/Reflecting loudspeaker systems.

The Bose 901, 501 and Model 301. Three-speak-

er systems that meet the two basic requirements for
preserving the qualities of live music in reproduced
sound: the proper balance of reflected and direct
sound for spaciousness and clarity; and flat power
radiation to assure correct frequency balance and
accurate reproduction of instrumental timbre in an
actual listening environment.

The internationally acclaimed 901®system util-
izing nine full range drivers with an active equalizer
to provide the ideal balance of reflected to direct
sound at all frequencies, setting the standard for
lifelike music reproduction in the home.

The uncoaventional 501 incorporating an excep-
tionally linear 10" woofer and two rearward facing
tweeters tc furnish many of the performance advan-
tages of the 901 system, but at substantially lower
cost.

The new Model 301 offering a unique combina-
tion of features: Asymmetrical Design, a Direct
Energy Control and a Dual Frequency Crossover
network. This achieves reflected and direct sound
with flat power radiation in a bookshelf enclosure,
producing a sound quality that is extraordinary
from so compact a speaker at so low a price.

The innovative speakers. From Bose. Each unique
in concept and design to provide the maximum
musical enjoyment for your home. One of them
will ideally meet your requirements.

Shown above, left to right, 501, 901, and Model 301.

MBOSE

Australian Distributors W.C. Wedderspoon Pty Ltd,
3 Ford Street, Greenacre Box 21, P.O. Greenacre, 2190.
Telephone: 642-3993 — 642-2595.

All Bose speakers are on demonstration at these franchise dealers:

Sydney Nelbourne Brisbane Canberra Geelong Adelaide
Jack Stein Audio [e¢naman Audio Stereo Supplies Duratone. Belmont Stereo Blackwood Sound Centre
Il»(e?t ’I-‘:-I’i:lFl ITnstrpl’:Ii-'fj Douglas Hi-Fi Decibel Pty L td.
nstro o c.m's Hi-Fi Newcastle
Autel Systems Mcrdialloc Electrical X Perth
Apollo HI-Fi Allans Music Ron Chapman & Assoc.  Darwin Alberts T.V. & Hi-Fi Launceston
Hi-Fi House Pantiles. Pfitzners Music House. Leslie Leonard. United Electronics
Mag Sound Wollongong
Systems Hi-Fi Hi-Fi House
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DESIGN YOUR OWN

FM RECEIVER

Brian Dance explains. . .

MIN!ATURE 10.7 MHz ceramic filters
are manufactured by Toko (type
CFS). Vernitron (type FM-4) and
Murata. They can be used to replace
the tuned circuits formerly used in FM
receivers and have the advantage that
no alignment is required. These filters
have three connections; the centre one
should always be earthed, whilst the
other two interchangeable connections
are the input and output.

A single ceramic resonator s
employed in the filters. This is
equivalent to a complex multi-section
LC filter and provides excellent
selectivity. The frequency response of
Vernitron FM-4 filters is shown in Fig.
7. A single filter is adequate for most
locations, but the use of two filters
provides the really high adjacent
channel rejection which is valuable
when one is situated near to a
transmitter.

Unfortunately two ceramic fiiters
cannot be coupled directly together or
their frequency response will be
affected. An amplifier of moderate
gain is normally inserted between two
filters. The external circuit on each
side of the filter should present an
impedance of about 330 ohms, the
parallel capacitance being under 10
pF. Although these values are not very
critical, the selectivity curve will suffer
if they are not within 20%.

Ceramic filters cannot be
manufactured with extremely narrow
centre frequency tolerances.
Manufactured filters are therefore

TWO FILTER CIRCUIIT

838

ATTENUATION (dB)

SINGLE FILTER

30

2

10 [

'y n 1 1 " PR
8.7 92 9.7 102 10.7 11.2 11.7 12.2 12.7

FREOUENCY (MHz)

Fig.7. Typical response of circuits
employing one and two Vernitron type
FM-4 ceramic filters.
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colour coded. If two filters are to be
used in a receiver, the colour coding of
each should be the same, but it does
not matter what colour is used.
Manufacturers will supply matched
pairs.

Ceramic filters are almost immune to
shock. They are compact and light in
weight, easy to mount and require no
adjustment. The change of the centre
frequency with temperature is around
—40 kHz for a change from —10°C to
+500C. The loss in the pass band is
only about 5 or 6 dB.

CFK FILTERS

The Toko CFK 10.7 MHz filter
contains a single tuned input circuit
which is coupled to a ceramic filter.
The input 1mpedance is about 5 k, so
it is suitable for use following circuits
of a relatively high output impedance.
It is, however, necessary to adjust the
tuned input circuit.

AMPLIFICATION

The earlier FM demodulator ICs did
not incorporate a high gain internal
10.7 MHz amplifier. It is necessary to
amplify the incoming signal from the
front-end before feeding it to one of
these circuits. Although only modern
high gain demodulator ICs will be
covered by this article, many readers
will be interested in details of FM
amplifiers.

THE uA753

The Fairchild uA753 device is
especially suited to receivers using
ceramic filters since it has input and
output impedances of 330 ohms. The
device has two outputs. The normal
one at pin 5 is taken from the third
amplifier stage where the overall
voltage gain is about 300 (50 dB). A
lower level output is available from pin
7 where the overall gain is about 50
(34 dB).

A circuit using the u A753 is shown
in Fig. 8. Two ceramic filters, F1 and
F2 are used. If the output impedance
of the front-end is 75 ohms, the value
of R1 should be about (330 — 75) =
255 ohms (so that the input of F1 is
matched to the correct impedance). In
practice, a 270 ohm resistor of 10%
tolerance is quite suitable.

PART 2

The output of F1 is matched by the
internal 330 ohm resistor of the
uA753. Similarly, the output of the
uA753 provides the required 330 ohm
impedance for the input of F2, whilst
the output of F2 requires the
matching resistor R2. The value of R2
should be selected to provide a 330
ohm output impedance when it is in
parallel with the input impedance of
the succeeding stage. For example, if
the output feeds a circuit with an
input impedance of over 3 k, the value
of R2 should be about 330 ohms. If
the following circuit has an input
impedance of 660 ohms, the value of
R2 should be about 660 ohms also. (A
680 ohm resistor would be quite
satisfactory).

The uA753 provides a stabilised
output of 7.8 V from pin 6. This can
be used as the power supply to a
front-end unit, as in Fig.8. The total
current consumption of the circuit in
Fig. 8 is around 16 mA plus any
current taken from pin 6. The uA753
is an 8-pin dual-in-line IC.

Quite a number of other integrated
circuits are suitable for use as 10.7
MHz amplifiers. The RCA CA3076 can
be used in the simple circuit of Fig. 9.
R1 and R2 are the filter matching
resistors. A gain of about 80 dB at
10.7 MHz can be obtained using this
device if the load is about 2 k. In the
circuit shown the gain will be reduced
by the filter matching resistor R2 and
the loss in the two filters. However, it
should still exceed 50 dB.

TDA 1200/CA3089E

The SGS-Ates TDA 1200 and the
RCA CA3089E are equivalent 16-pin
dual-in-line devices which form a
complete FM IF and demodulation
system. They contain over 80
transistors. The connections are shown
in Fig.10, and the internal circuit is
shown in block form in Fig. 11.

The devices include a three-stage
high-gain differential amplifier which
drives the level detector circuits. The
latter feed the field strength meter
circuit, whilst the first level detector
also provides delayed AGC for the RF
stage in the front-end. The last stage of
the differential amplifier also drives
the quadrature detector. This provides
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signals to the audio amplifier, the AFC
amplifier and the muting circuit.

Figure 12 shows a typical
high-performance tuner using a normal
front-end (gain about 26 dB), a
transistor 10.7 MHz amplifier, one
ceramic fiiter (marked F) and a TDA
1200 circuit. R5 and R7 are the filter
matching resistors. The value of R10
should be chosen so that a suitable
AFC characteristic is obtained.

Two coils are employed in the
circuit. L1 is a 22 uH choke which can
be obtained as a very neat Toko coil
(type 144 LZ2220K). The coil -L2 with
the parallel capacitor C9 is available
under the Toko type numbers
KACS-K-586HM and 94AES 30465N.
The former type includes an 82 pF
capacitor for C9 and the latter a 120
pF capacitor. The Q factors are quoted
as 100 and 65 respectively, but R8
reduces this. The value of this resistor
has been chosen to give a suitable
compromise between the distortion
level and the amplitude of the audio
output signal. In the case of all three
coil types, the connections are taken
from the outer pair of the row of three
connections, the other leads remaining
unused. (The 94AES 30465N has an
additional coupling coil which is not
used in this application).

The coil L2 can be roughly aligned
by tuning it for maximum audio
output. If no wobbulator is available,
reasonable alignment of L2 can be
effected by adjustment of the core
until the meter M2 swings almost
symmetrically from one side through
the centre to the other side as one
tunes the receiver through a station.
Correct tuning is, of course, obtained
when M2 is at the centre null point.

The circuit of Fig. 12 provides a total
harmonic distortion at the output of
around 0.5%. Lower distortion can be
obtained by using the double tuned
circuit shown in Fig. 13(a) as a
maodification. This  double-tuned
circuit is claimed to have a distortion
of around 0.1% In addition it provides
a lower capture ratio.

A suitable double-tuned circuit can
be made by using the Toko type
34342BM coil with a separate Toko
343431AUO coil connected as shown
in Fig. 13(b). This circuit is electrically

equivalent to that of Fig. 13(a).
Aithough these coils for the
double-tuned circuit are readily

available, @ wobbulator is required to
align them, since any change in the
setting of the core of either coil affects
the tuning of the other coil. Many
readers will therefore prefer to use the
simpler single tuned demodulator
circuit of Fig. 12,

All of the Toko coils mentioned for
both the signal and double tuned
circuits are housed in miniature 10
mm square cans.

AERIAL
O———of

+10 TO +16V

FRONT
END

0.01} 0.01
uF uF

OUTPUT

‘.

I

Fig.8. Amplifier circuit using the Fairchild JA753 with two ceramic filters.

INPUT

7

AS

1
Ry CA3076 /
A
2
Fy EEEE
0.0uF 0.01uF

3

I

R2 4

OUTPUT

T

Fig.9. A CA3076 amplifier stage.

The capacitor C13 in the Fig. 12
circuit provides the normal 50 us
de-emphasis in conjunction with the
sum of the resistance of R12 and the
5 k ohm output impedance of the pin
6 circuit. If the output is fed to a
stereo decoder circuit, R12 and C13
should be omitted. The de-emphasis
components must be placed at the
output of the stereo decoder.

The variation in the potentials of
pins 13 and 15 with the input signal
level is shown in Fig. 14. It can be seen
that the AGC output from pin 15
remains almost constant at about +4.7
V until the input signal to pin 1
reaches a level of about 3 mV. Then
the potential at this pin falls with
increasing signal level. The front-end
circuit must not impose a load of less
than 10 k ohms on the AGC output
from pin 15.

It can be seen from Fig. 14 that the
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potential of pin 13 rises almost as the
logarithm of the input signal strength
over much of the working range of
input levels. Thus the meter M1 can
indicate a very wide range of input
signal levels.

The FM rejection provided by the
type of circuit shown in Fig. 12 is

(F tnput 1 16[] (No connection)

Decoupie 2 15[] AGC Output

Decouple 3 14[) Ground

Ground 4 13[1) Fieid Strength Meter
TOA 1200

Mute Input AND  '2[J Mute Ouput
CA3089E

Audio Output 6 111 Postive Supply

AFC Qutput ? ‘°' Quadrature input
Quadrature Dutput d 8 91 Ouadrature Input
Fig. 10. Connections of the TDA 1200/

CA3089E devices.
27



DESIGN YOUR OWN FM RECEIVER

Vs o H
QUADRATUR f Y
INPUT 1
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REGULATORS out\__ Bias
I
AFC -u-@ AFC
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FROM 1 1ot IF AMPL > 2nd IF A';}"“ 3rd 1F ameL Ly L, OUADRATUREL 1
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END __y! T F 3 _
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FM DETECTOR AMPL. 6
3 H | L |
0.02uF i 8 9 10 LEVEL DETECTOR | +
T CH| o || =2 o] |
== LEVEL LEVEL LEVEL | | MUTE (SQUELCH) AUDIO
= i peTeCTOR DETECTOR DETECTOR DRIVE CIRCUIT | MUTE
DELAYED i _jl | - ] woueLck) | | >
AGC FOR ~ C CONTROL —
RF 15 L—'"l— ————— F— — — — 1T L— = AMPL. \
AMPL “
13
10k STRENGTH >
FRAME SUBSTRATE METER CIRCUIT
T e S
= > TO STEREO
{ a 14 150.A 13— >
METER 330’/ FIELD STRENGTH TS(R}IECSH?RLCDUITS
] METER OUTPUT & C b
= = 0.33:F
% L2 TUNES WITH 100pF AT 10 TMH? 500k
MUTING
e =k SENSITIVITY
Fig. 11. Internal circuit of the TDA 1200/CA3089E in block form with basic external circuit.
(28]
Vs 15V 1000 |
o— =
R4 c3 ca T
18kQ? 10nF 20..F
I —I R10 AFC QOFF
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D N9 ———
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Fig.12. A typical FM tuner using the TDA 1200.
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TDA 1200/CA3089E

Fig.13. Low distortion circuit using a
double tuned quadrature coil.
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Fig. 14. Variation of the pin 13 and pin 15
potentials with input signal level.
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TOPINIOF & —
TDA 1200

2 51pF

[ ]
TOPIN 100F 1 §
A1200 ¢

Fig. 13b. TOKO 34343AU0O COIL

TOKO 343428M COIL

plotted in Fig.15. It can be seen that
for signal levels exceeding about 1 mV
the rejection of unwanted AM signals
{including car ignition noise) exceeds
40 dB. The circuit can handle inputs
of over 500 mV without any

deterioration of the AM rejection
factor. A signal to noise ratio at the
audio output of over 20 dB can be
obtained with input signals to pin 1 of
the order of 12 uV RMS.

If the AFC facility is not used, it is

o
~N

l
~.

b

w
S
1
T
|

REJECTION (dB)
~
L2

AM.
- N
® N
N

11— 1
10° 10° 10*
INPUT LEVEL (uV RMS}

Fig. 15, A.M. rejection provided by the
CA3089E/TDA 1200.

advisable to link pin 7 with a 4.7 k
ohm resistor to pin 10 to avoid the
possibility of added distortion at the
audio output.

The CA3089E and the TDA1200
incorporate circuitry which enables
inter-station noise to be muted. When
a signal is tuned in correctly, the
potential of pin 12 is approximately
zero volts. |f, however, only noise is
present, this potential will rise and a
portion of it is tapped off by VR1 of
Fig. 12. If the potential of pin 5
exceeds about +1.6 V, the circuit is
muted and little signal reaches the
output. If a high gain front-end unit is
employed, it may be necessary to
employ a capacitive attenuator
between the front-end and the TDA
1200/CA3089E in order to achieve
satisfactory muting.

... to be continued

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 -- which gear is goud
and which gear is better. Whether it will meet your requirements

whether it does what its maker says it does.

Australia’s monthly hi-fi magazine — for people to read, enjoy, understand —

and above all — believe.

and

REVIEW
ON SALE NOW —
ALL NEWSAGENTS
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Career
Opportunities for

COLOUR

TECHNICIANS

Large international marketing organisation with offices in all states
invites applications from experienced Television Technicians with
some knowledge of colour.

Company specialises in colour television only and is building a
large comprehensive national sales and service network.

Opportunities will exist in each capital city but immediate
requirement is for cities of Sydney, Melbourne and Brisbane.

For Sydney, workshop technicians will be required to work at area
service centres located at Pagewood, Rydalmere and Greenwich.

For Brisbane area location will be Albion, and Melbourne location,

Richmond.

Field Technicians will be required to operate from area service
centres and will be provided with suitable vehicles.

Training will be provided.
Colour work only
Best salaries in industry.

Immediate life cover and superannuation after
qualifying period.

Successful applicants will be brought to
Sydney for training.

Within reason candidates may choose location.

For interesting career opportunity apply:

Mr. ""Berry’’ Beresford,

TRIDENT TELEVISION PTY. LTD.
152 Bunnerong Road,

Pagewood 2035. (Phone: 349-8888)

trident colour
television
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Buying an AM/FM stereo receiver ?
Just compare the rest to

ey

With four models

rated from 32 to

120 watts RMS, the

Rotel stereo receiver

range is comprehensive . ..

each model offering

outstanding value for money.

Attractive designs are combined

with technical excellence and

painstaking manufacture. The result? A

stereo receiver you'll be proud to

demonstrate to your friends. For example,

take Rotel’s FM tuner sections. All feature FET

front ends for extreme sensitivity and very low

distortion. All feature ceramic filters and integrated

circuitry for extra selectivity and rellablluty Rotel's

' attention to detail in the FM tuner sections is indicative of

Rotel’s manufacturing philosophy and the overall excellence

of the Rotel range. When you are listening to a Rotel

demonstration, please be quite analytical. Compare other units

with Rotel. Compare performance — compare the price. See how
much more Rotel offers for your stereo dollar!

CHOOSE FROM FOUR OUTSTANDING ROTEL STEREO RECEIVERS.

RX-202 RX-402 RX-602 RX-802

32 watts RMS 48 watts RMS 76 watts RMS 120 watts RMS
into 8 ohms into 8 ohms into 8 ohms into 8 ohms
20-70,000 Hz.* 10-75,000 Hz.* 10-100,000 Hz.* 10-100,000 Hz.*
AM/FM Tuners AM/FM Tuners AM/FM Tuners AM/FM Tuners

*All frequency response figures are quoted plus or minus 3 dB.
@ For technical information in detail, ask for the Interdyn Infopak RT1.
Sole Australian Distributors.

0 INTERNATIONAL DYNAMICS
I d . U (AGENCIES) PTY, LTD.
Distributed in Australia by: 23 Eima Rd..North Cheltenham,
Melbourne, Victoria 3192

Available from

1DRT/1

A.C.T.: Duratone Hi Fi, Cnr Botany St & Altree Crt, Phillip 2606, Telephone: 82.1388.

N.S.W.: M & G Hoskins Pty Ltd, 400 Kent St, Sydhey 2000. Telephone: 546 1464, 647.1093

Qld.: Stereo Supplies, 95 Turbot St, Brishane 4000. Telephone: 21.3623. S.A.: Challenge Hi Fi
Stereo, 96 Pirie St, Adelaide 5000. Telephone: 223.3599. TAS.: Audio Services, 9 Wilson St,

Burnie 7320. Telephone: 31-4111, VIC.: Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121,
Telephone: 42.3762. W.A.: Arena Distributors, 282 Hay St Perth 6000. Telephone: 25-2699.




OPERATIONAL

AMPLIFIERS

In this down-to-earth three-part series, J.T. Neil explains the basic
theory and practical applications of op amps.

OUTPUT

Fig. 1. High input impedance ac amplifier.
Positive supply rail is pin 7 and negative

2
INPUT ¢ I
0.22uF ca
1.5k 330F
supply rail is pin 4.
O —_—0

THE SINE WAVE oscillator described
in the previous article was an example
(albeit an extreme one) of how
frequency selective feedback is used
with operational amplifiers. We shall
now go on to consider an amplifier
employing non frequency-selective
feedback and then amplifiers using
feedback of such a nature as to
produce two particular forms of
frequency response. Then to conclude,
there is a description of the use of an
op. amp., as a dc amplifier, to increase
the sensitivity of a moving coil meter
— in this case the frequency is required
to be limited to dc up to a few Hz
only.

Figure 1 gives the circuit of a high
input-impedance amplifier with  a
nominal voltage gain of 48 and a
bandwidth of from 10 Hz to at least
50 kHz. In the prototype the
measured value of input impedance
was 10M Q at 1 kHz. This value will
vary slightly with frequency and with
the particular layout employed, but in
any case is likely to be as high as will

normally be required for most
applications.
As an ac connection, via a

capacitor, is provided at the
non-inverting input there would be no
dc return for bias current, at that
input, if R; were not present. The
value of Ry is 47k however,
bootstrapping is used to raise the
apparent value of R, to the value of
10 megohm as quotedz, in the following
manner.

Due to the extremely high gain of

32

the op. amp, and to the feedback
between the output and the inverting
input pin 2, there is very little
difference in the signal levels at the
+ve and —ve inputs, and, since C1 has
a negligible reactance, there is similarly
very little difference in signal voltage
at either end of R;. Accordingly, very
little signal current can flow into R,
from the signal input, thus R4 appears,
to the input signal, to be many times
its actual value.

With the op. amp. arranged in the
non-inverting configuration, the volt-
age gain is:

av=P1tRe g
R,

This amplfifier set-up is most likely
to be used in the design of a
pre-amplifier for an oscilloscope or
millivoltmeter, where the high value of
input impedance is necessary in order
to load the circuit under test as little
as possible.

In audio applications, a ‘tailored’
frequency response is often called for;
for example, the output of a tape

R5
o . ™

R6
c5
15k 0.0033uF

Part 3

replay head should be fed to a stage
with a gain rising at 6dB per octave
below about 2.5 kHz, and a flat
response above that frequency. (The
actual value of the break frequency
depends on the tape speed and the
particular replay characteristic em-
ployed). Such a response is readily
arrived at by replacing R, of Fig. 1
with the network shown inZFig. 2a.

At high frequencies C., has a
reactance low compared to R, and
hence it can be ignored. Thus the gain
is determined by R, alone (although
R is in parallel its value is large
enough to be disregarded). As the
frequency is lowered, the reactance of
C;, rises and consequently the
feedback is reduced, so giving the
frequency response shown in Fig. 3a.
Resistor R, provides a dc connection
for the negative input of the op. amp.
and limits the gain at very low
frequency.

The voltage gain of this circuit at
high frequencies is about 16 times; this
will make the tape head output
comparable to that from a magnetic
pick-up. |f more gain is called for, this
is best done by increasing the value of
R¢ and reducing the value of Cg in
proportion.

What if a response suitable for
pre-amplification of the output of
magnetic pick-up is required? In this
case the network of Fig. 2b is a
suitable replacement for R, in the
original circuit; the overall response of
the stage is now as given in Fig. 3b.

Similar reasoning to that given for
the tape head amplifier applies here
also — the gain rises at lower
frequencies as Cg reactance becomes
larger, falling at the higher frequencies
as the reactance of C; and C, both
fall. As before, R, sets the
low-frequency gain.

R7

270k  Rs

L

ce
0.01:F c7
0.0033uF

Fig. 2. Alternative feedback networks. (a) Tape head; (b) Magnetic pick-up.
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05 TYPE HEAD AMPLIFIER.
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I 1IN
0-3 MAG. PICK-UP Al FIER. Y
02 ™
. N
01 1 )
1 [ 3 4 9 y 5101V
100 Hz 1kHz 10 kHz FREQUENCY

Fig. 3. Responses of the three different amplifiers.

These two latter configurations are
good examples of the shaping of a
frequency response to suit a particular
need — as indeed was the audio
oscillator of Part2. Note that the
response and the overall gain can be
adjusted independently.

All the circuits given so far in Part 3
are intended to make use of type 709
op. amps., although a 741 or an
LM301 could be used with the
appropriate equalizing network
changes as detailed last month.

The amplifier configuration des-
cribed is an inherently stable one and
almost any convenient layout can be
employed. A small piece of Veroboard
was used in the prototypes, with a
dual-in-line IC holder soldered in place
and the remaining components placed
around it.

PARTS LIST

Flat response amplifier

C1 Jntegrated Circuit 709 8 pin DIL
R1 Reslstor 1K Y watt 5%

R2 47k 5%

R3 ” 47‘( ” 5%

R4 " 1.5k " 5%

C1 Capacitor 120 uF 6V electro.
c2 ’ 2 |IF polyester
Cc3 " 100 pF ceramic
c4 " 33 pF ceramic

Plus atl of Fig. 1
Ya watt 5%
5%

Tape head netwo,
Rg Reslstor 1M

15k
CS Capacitor 3,300 pF polyester
Plick-up network plus all of Fig. 1
R7 Reslstor 270k Y watt 5%
R8 22k 5%
C6 Capacitor 0.01 UF polyester
c7 " 3,300 pF polyester

Neter amplifier
IC1 Integrated Circult 741 8 pin DiIL

R1 Resistor 1k Ve watt

R2 " 6.8k Ya watt 5%
R3 " 33 Va watt 5%
R4 " 1k Vs watt 5%
RS " 10k Vs watt 5%
R6 ” 10k Ve watt 5%
R7 '’ 10k Ve watt %

s
RV 1 Potentiometer 22k linear
C1 Capacitor 0.1 [UF polyester
M1 Meter 1 mA movement
Miscellaneous
1C holders, Veroboard, small
aluminium boxes etc.

For convenience, it is best to build
the whole amplifier in a small metal
box, either mounting this in existing
equipment or leaving it as a separate
unit for greater flexibility. The box
must be earthed to give a measure of
screening to reduce hum pick-up. This
is especially necessary if the feedback
networks of Figs. 2a or 2b are
employed as both of these provide
considerable bass boost thus aggra-
vating the hum problem.

METER AMPLIFIER

Now for the dc meter amplifier
which uses a 741 type IC. The circuit
is given in Fig. 4. The values shown
give full scale deflection on a 1 mA
meter with only 10uA flowing into the
input.

Circuit function depends on there
being negligible difference between the
voltages at the two inputs of an op.
amp. when arranged in a negative
feedback configuration. Accordingly,
whatever voltage is applied to the

non-inverting terminal, that is, across
R,, will appear at the inverting
terminal, that is, across R,. However,
R; is only 1/100th of the value of R,
so that the current through R, must
be 100 times larger than that through
R,. It is, of course, the current
through R, that flows through the
meter, and it is worth noting that the
value of this current is not affected by
resistor R, in series with the meter —
provided of course that R, is not too
large to allow the required meter
current to flow. The value of R, is
chosen here to limit meter current to
about twice the FSD current, so
providing a useful safety device should
an unexpectedly high voltage be
applied to the non-inverting terminal.

Thus we have a circuit in-
corporating a meter of 1 mA basic
sensitivity but which appears to be a
meter of 100 times that sensitivity.

Resistor R, is included to improve
the performance with regard to drift,
of the meter reading, as temperature
changes cause changes in the op. amp.
bias currents. It is best selected by
experiment, although the value given
was found to be satisfactory with
three individual 741°s.

The voltage at the slider of RV, is
fed via R, to the inverting input to
provide a means of setting the meter
zero. It can, if desired, be used to give
a centre zero, so producing a
5 uA—0-5 uA meter. The capacitor
C, ensures that the gain falls at high
frequencies.

With a basic sensitivity of 10 uA.,
this amplifier enables a dc voltmeter of
100 kohm per volt to be constructed,
by connecting the appropriate resistor
in series with the input. The value of
the resistor is given by:

R =100V kilohms
where V is the input voltage
required to give FSD

Note that the basic meter of TmA is

RS (Continued on page 41)
5 M1
- +
—AAAA ()
6.8k \_/
10k
o=
R1
. INPUT
[ R3
33
Fig. 4. Meter amplifier.
o= *—p 0V
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SAVE

with anA+R

BATTERY ELIMINATOR

For your 6 voit

Electronic Galculator
Portable Radio
Electronic Hashgun ete.

ELIMINATES THE NEED FOR COSTLY DRY
BATTERIES IN PORTABLE EQUIPMENT.

® PLUGS DIRECTLY INTO MAINS POWER
SOCKET.

® FITTED WITH COAXIAL CONNECTING PLUG.
(ALTERNATIVES CAN BE FITTED BY YOUR DEALER

® DOUBLE INSULATED FOR ABSOLUTE
SAFETY.

® APPROVED BY ELECTRICITY SUPPLY
AUTHORITIES.

® 12 MONTHS' GUARANTEE.

® 2 MODELS AVAILABLE
100mA and 300mA (MAX. OUTPUT)

A+R-Soanar Electronics Group W'
30-32 Lexton Rd,,  Sales Offices Phones:

Box Hill, Vic. 3128
Australia

Telex: 32286

FLEGTROLUB

® Electrical Contact Treatments
® Maintenance Chemicals ® Spec-
ialised Lubricants ® Contact Lubri-
cants @ Contact Cleaning Strips
® Preclene ® Freezer Spray @
Printed Circuit Lacquer.

“ ;gformatiqn on ALL Electrolube ]
roducts is available from Australian Agents:
RICHARD FOOT (AUSTRALIA) PTY. LTD.
63 HUME STREET, CROWS NEST,
N.S.W. 2065. Telephone: 43-0326.

VIC: 89 0238, NSW: 78 0281,
SA: 51 6981, QLD: 52 5421,
WA: 81 5500.

$ QR-666

the ALL-band
COMMUNICATIONS RECEIVER

Atl-band/all-mode reception on frequencies 170 kHz to

. 30 mHz covered by 6 bands. Receives broadcasts in any

'haf glves mode AM, SSB. CW or FM—with the optional accessory

QRB-FM. Super sensitivity from dual gate MOS types FET's,

you H,e WOf’d double signal selectivity and AGC charactenistics. (F

circuit with mechanical and ceramic filters designed for

and an FM high selectivity, resistance to interference; single button
option, foo.

selection of wide band (5 kHz/6dB) or narrow band 2 5
kHz/6dB). Altogether a high performance compact, smartly
styled unit of advanced design at a suggested ‘Today' price
of $332.20.

* Weston electronics company

Redio Communicaetion Spatema

— —Mail coupon NOW!—~ — =

Weston Electronics Company
: 215 North Rocks Rd., North Rocks, N.S.W. 2151 Phone 630-7400

|
!
| NAME '
I Please send details of ADDRESS !
I the Kenwood QR-666 i

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1975



N

S, |

STEINTRON AGAIN!

Our direct import—back again at last
Beautiful timber cabinets with

SEE WHAT COLOUR
YOURMUSICIS

NOT a kit. These are the spectacular SECO
colour organs. Connect to any speaker and the
colour lamps flicker and glow with varying
brightness in relation to volume, pitch, and
rhythm. Why put up with colour TV? Works
even with small transistor radios. Leaves fibre-
optic lamps for dead. V3050: Domestic unit

|l e

louvred fronts. Absolutely superb
performance.

V120: 12" woofer, 6%’ middie; 1%
dome tweeter, 2'° super tweeter
Crossover rolloff 12dB per octave;
handles 45W RMS; 20-22000Hz. Has
tone control. 25%" x 15" x 11%"’
P&P each $5. Price each $129.
V100: 10" wootfer: 5" middie, 1%
dome tweeter. Handles 35W RMS,
20-20,000Hz. 22%" x 13" x 11%""
P&P each $5. Price each $99.

DUE TO THE POPULARITY OF

P&P $5.

30 lamps, 3 channels, 5 colours. Diamond
pattern. 18%" x 11%' x 7 3/8"". 3.5kg. P&P \

*$49:50

4050X: Professional monster. 32 lamps, 4
channels, 4 colours, individual colour mixing
controls and a host of other features. |deal
groups. About 30%" x 15%" x 9 1/8’

$84

THESE FINE QUALITY, HIGH
PERFORMANCE SPEAKERS, WE
HAVE EXPANDED THE RANGE.
V150 15" woofer, 2 x 5°° midrange,
2 x 1%" dome tweeter and 2 x 2"’
super tweeter. Handles 55 Watt,
range from 20-22,000 Hz. Price |
each $179. P&P $5 each. |
V80 8" woofer, 1% tweeter and
2" super tweeter. Handles 25 Watt,
30 to 22,000 Hz. Price each $69.

NEW ETI

PP

Pre-assembled & pre-veneered speaker boxes

ET1400 $22.50 per kit  $3 P&P
1.6 c.f. $22.50 per kit  $3 P&P
25¢cf. $26.50 per kit  $3 P&P
T 2.7 cf. $32.00 per kit $4 P&P

Speakers available for all these kits.

440 KIT

L adr -

e Lt SN2

—

July
magnificent amplifier which is

good amplifier at an economical price.
$95 per kit of parts $5 P&P

e
ET1 440. Simple 25 Watt amplifier kit as'
featured in Electronics Today, July 1975.

25 Watt R.M.S. per channel, distortion round
0.1% 6 Hz to 80 kHz., at —3dB. A full list of
specifications and building instructions are in the
issue of Electronics Today. This
not hard to
assemble. It will suit those people who want a

is a

SPECIAL KIT OF THE
Electronics Today ETI 422 50 Watt
stereo amplifier. This high power, high
quality, economical kit gives a genuine
50 Watt per channel into 8 ochms at

ETI 422 50 WATT PER
CHANNEL AMP KIT.

MONTH.

typically less than 0.2% distortion.
Complete with teak cabient.
$115  rparss.

PM 143 15 WT per ch. amp. $75.
P&P $5. PM 144 cassette Deck $99.
P&P $5. ETI 422 50W per ch. amp.
$115. P&P $5. ETI 440 25 W per ch.
amp. $95. P&P $5. ET Spring Rever:
Unit $59. P&P $5. Musicolour Il

ch. light and colour unit $59. P&P
$4. Mood Colour IV 4 ch. light and
cotour unit $85. P&P $4. Drill speed
controt E/A $17.50 P&P $2.
Transistor_Tester E/A $19.50 P&P
$2. Glide Tone Generator $9.75. P&P
$1.00. 5 State Logic Probe $15. P&P
$1.00. Warbte Dauble $25. P&P
$1.50. E/A C.D.I. $25. P&P $2.00.

PLESSEY LOUDSPEAKER
Improve your existing loudspeakers
by replacing them with these
high-performance, quality units from
Plessey:

X 30 1’ Dome Tweeter $9.65 P&P
75¢c. C6MR 6’ sealed back mid-range
$8.50 P&P $1.20. C100x10" wide

ange twin cone $16.25 P&P $1.50.
C12Px12" wide range twin cone
$25.00 P&P $2.00.

PARTS SPECIAL

Stock up now on these common
types at our special 1ow prices:

Y& W. Resistor Packs, mixed value
approx 200 per pack $3.50. P&P

50c. Y2 W. Resistor Packs, mixed
value, approx 200 per pack $3.50
P&P 50c. Mixed value & voitage

electro packs, 24 per pack — $5.50.
P&P 50c. Ceramic Cap. Packs, Mixed
value and voltage, 40 per pack
$8.00 P&P 50c. Semiconductor packs
containing 20 trans, 10 diodes 5 1.C’s
$13.00 P&P 50c. Poly packs, 40
per pack $7.00. P&P 50c. Audio
Leads, Assortment $3.95. P&P
75¢. Goldring Cartridges, ES70E
($21.50) ES70S ($11.50) P&P 75c.
Crystal Ear Pleces $0.65 P&P 50c.
Magnetic Ear Pieces $0.65. P&P
50c. Valves 6 CMS5 ($1.50) 32Am,
%gAUL 68L8, 6AL3, ($1.00) P&P
C.

SPECIAL NOTICE: —

are advised to use our Mail Qrder service.

uerminal), 21.3047.

Due to economy, we have consolidated both our Melbourne
showrooms in our Box Hill location, and no longer trade in Adelaide. Adelaide customers

SYDNEY: 400 Kent St., Sydney, 29-1005. 657 Pittwater Rd., Dee Why, 982-9790,
BRISBANE’ 293 St. Paul's Tce., Fortitude Valley,
Whitehorse Rd., Box Hill, 89-8371. PERTH: 557 Waellington St., Perth Jopp. new bus

52-8391. MELBOURNE: 985

HOW TO ORDER:

MAIL ORDERS: PRINT all details clearly
Include phone no. for quick checking if any
problems. Send cheque oOr postal order
{NOT cash) to Kitsets {Aust) Pty. Limited,
P.O. @ox 176 Dee Why, NSW 2099, For
urgent queries or PMG/COD ring us on
982-7500. Area code 02 (24 hours open

line service) J
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LEBUEDLEHOBBY KITS

To-days Technology for Your Enjoyment

Fibreglass PC Board with

PACK 1

Screened Component Overlay $ 5.00
PACK 2  Set of all Resistors, Capacitors $ 8.00
PACK 3  Set of all Semi-conductors {including

all Transistors, IC's, Led, Zeners,

Diodes) $1850
PACK 4  Set of all Potentiometers, Mains

Switch, Relay, Rotary Switch $12,75
PACK 5  Transformer $13.25
PACK 6 Metal Work—Chassis, Pot Bracket

Heat Sink, front panel $17.00
PACK 7 Miscellaneous Parts Kit — Knobs,

Sockets, Spacers, Wire, 240 Plug

and 3 core Flex Bolts, Washersetc ~ $ 7.50
PACK 9 Top Quality Walnut Veneered

Cabinet $10.00
PACK 10 Detailed Step-by-step Assembly

Manual $ 3.00
Total Cost of Individual Purchased Packs $95.00

(ETI 440 SIMPLE 25 WATT AMPLIFIER

Designed by the ETI Team the International 440 is a
remarkable combination of high performance, easy con-
struction and low cost.

We offer our own exclusive step-by-step assembly manual,
the choice of buying individual packs or the full kit and
a really good looking Walnut Veneered Cabinet that
guarantees you a professional finished product anyone
would be proud to own.

With our full Technical support and Warranty Service
(see below) you just can’t fail to build this kit!

FREE WALNUT CASE
WITH FULL KITS §$85.00

Delivered Free Anywhere in Australia.
$115 Assembled and Tested.

Based on one of the most popular CDI
M R 25 projects in the world, this proven design

ensure that the kit can be readily ass-
embled by anyone from a novice to an

ETI 704 CROSS HATCH/DOT
$27.50 GENERATOR

This incredibly popular project now given
! the HOBBY KIT treatment.

— Pre drilled/screened front panel.

— Fibreglass PC Board with screened

Component Overlay.

— Pre-wound coils.

— Sockets for all IC’s.

Complete to last detail including solder

and hook up wire. Full warranty support

applies. (Doesn’t include battery.)

expert design engineer. The kit comes
complete in every detail including all com-
ponents and hardware; screened, etched
and drilled PC Board, machined and fin-
ished metal work, pre-wound and tested
transformer and a unique, easy to follow
assembly manual that converts the ass-
embly task to sheer pleasure.

It you have any problems before, during
or after assembly — just call on our ex-
clusive Technical support and Warranty

™ $28.50

{Assembled and tested $36.00)

has been updated and re-engineered to
D1

~

FULL TECHNICAL SUPPORT

AND WARRANTY SERVICE

All Applied Technology HOBBY KITS are covered by
our exclusive 90 days warranty against faulty

components and packaging (full details with each
kit).

Yet another exclusive is the full technical support

service. If you are unable to make your HOBBY KIT
operational, help is just a phone call or a letter away.
If you do have to return any KIT for factory
attention, it will be repaired for a nominal service fee.

All kits are on display at our Factory Showroom.
Personal callers welcome — weekdays by appointment,
or anytime Saturday Mornings. Phone 476 4758,

36

APPLIED
TECHNOLOGY
PTY. LTD.

109-111 Hunter Street,
HORNSBY. N.S.W. 2077
Phone (02) 476-4758

==

Open Saturday morning
Please sUpPly . .. .. e e e
Delivered FREE anywhere in Australia
Enclosed is my Cheque/Postal Note/Money Order for $ . . . ..
made out to APPLIED TECHNOLOGY PTY. LTD.
(PLEASE PRINT CLEARLY)
INAMER s ... 8 0 i o e B e e e aa e L

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1975



® FAST SERVICE — ALL ITEMS DESPATCHED AT TOP SPEED

@®ALL NEW ITEMS — UNUSED AND CARRY MANUFACTURER'S GUARANTEE
@ SATISFACTION OR MONEY BACK (IF GOODS RETURNED WITHIN 7 DAYS)
@ PRICES INCLUDE SALES TAX, CUSTOMS DUTY, POSTAGE & PACKING

@ 10% DISCOUNT ON ORDERS OVER $25.00
®DATA SHEETS AVAILABLE — 20c EXTRA

O FIRST QUALITY BRANDED COMPONENTS FROM THE WORLD’S LEADING SEMICONDUCTOR

HOUSES

‘SPECIALS OF
THE MONTH

LM3909 LED FLASHER $1.20
CA3130T FET OP AMP $1.65
NESS55 TIMER .75
LM339 QUAD COMPARITOR $3.00
TCA220 TRIPLE OP AMPLIFIER $2.20
SCL5411T OSCILLATOR — 16 STAGE
DIVIDER $3.00
\_ Y,
‘VOLUME BUYS |
6023 LEDS 10 for $2.00
1N914 DIODES 20 for $1.50
IN4004 DIODES 10 for $1.00
741 OP AMP 5 for $3.00
6556 TIMERS 5 for $3.00
IC SOCKETS 8, 14 or 16 PIN 5 for $2.00
J

(AT LAST !

The Electronic Mailbox Short Form Semiconductor
Catalogue.

A comprehensive listing of our rapidly increasing
stock lines including

Transistors and diodes

Linear IC's

CMOSTTL

FREE with all orders. Otherwise send 35¢ to cover
Post and Packing. )

\_
'PROJECT PACKS |

The most economical way to build magazine
projects. We supply all IC’s, transistors,
diodes, LLED's as well as top quality printed
circuit boards and sockets for the IC’s. (You
add your own resistors, capacitors etc.)

ETI 553 READOUT $21.00
ETI 117 DVMMODULE $8.50
ETI 118 FREQUENCY METER $11.25
ETI 438 VU METER $16.75
EA 50 Hz QUARTZ CLOCK DRIVER $6.50
ETI 123 CMOS TESTER $6.50
\ _/

'LINEAR 19
$ ¢
LM301A op Amp mDIP .70 z
LM309K 5V regulator T03 250 | N
LM340 (7800 Equivalent) n
{Specify voltage required 5, 6, 8, 12, 15, 18, 24)
T0220 2.25
LM380 2W Audio Amp DIP 1.75 n
LM382 Low Noise Dual pre
amp DIP 2.00
NE540L Power Drive Amplifier T0O18 2.95
NES55 Timer mDIP .95
NE556 Dual 555 Timer DIP 1.80
NES65 Phase Locked Loop DIP 2.50
NEB66 Function Generator mDIP 2.75 ‘
NES67 Tone Decoder mDIP 3.50
LM723C Voltage Regulator DIP 1.00 o
LM741C Op Amp mDIP .65
LM3900 Quad Amplifier DIP 1.10 z
\_ J
— ~ M
OPTO s | g
5023 or equivalent red LED .30 q
NSN71 (DL707 equivalent)
C Anode 7 segment LED display 2.40 m
NSN74 (DL704 equivalent) 2.40
NSN61 (DL747 equivalent)
C Anode 7 segment LED display 3.50 u
NCT200 Photo transistor opto coupler 1.50
. J Il.=
'DIGITAL |-
4000 Series CMOS
$c $c °
035 4023 ......cccconueee 0.45
0.35 4024 ........coo........ 2.75 m
2.90 4025 ................... 0.45 q
4007 ..o 0.35 4027 .........ccenenen 1.40
4009 .....coeeeiilin. 1.00 4028 .......coeunenet 2.75
4010 ..o 1.00 4029 ................... 2.90
Z: o 1 i s 0.35 4030 ......ccceeeeeees 1.30
4012 .o, 0.35 4035 .....cccceeveveee 2.90
Z: 10} B SOt 1.30 4040 ........ccvnee 3.00
L4014 ....................... 295 4044 .................. 2.45)
FOR OTHER CURRENT STOCK LISTINGS REFER

TO ELECTRONICS TODAY NOVEMBER
Send Cheque/Postal Order to

PAGE 47.

ISSUE,

MAILBOX *
P. 0. BOX 355,
HORNSBY N.S.W.

THE
ELECTRONIC

2077

*MAIL ORDER DIVISION OF APPLIED TECHNOLOGY P/L. PHONE 476 3759
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THREE I 05
SIMPLE
RECEIVERS

Biased diode; voltage multiplier; or solar powered — three simple but unusual receivers.

Y TUNING GANG, 10 TO 400pF APPROX.
ColL OR ROBLAN TYPE RMG-1

BIASED DIODE CRYSTAL SET
THE CLASSIC “beginning beginner’s”

D1 0.1uF project is the crystal set — the
> >|—"—_‘| workhorse of the pioneers and first
popularised in the 1920's. For utter
simplicity there is nothing to beat it.
However, one can make various
9 improvements and refinements on the
TO CRYSTAL EARPIECE basic circuit. One such refinement is
330k OR HIGH IMPEDANCE shown in Fig. 1. In this version, a
390pF| HEADPHONES biasing voltage is impressed across the
SWITCH ) diode detector.
One failing of a basic crystal receiver
| D1 - ANY SILICON (in which a diode is used as a detector)
+ 0.14F S CHING DIoDE is that the diode will not commence
15V —e conducting in the forward dlrgct|on
BATTERY T (from anode to cathode) until the
& - Fig.1 anode-cathode voltage exceeds a
’ certain (small) value. For germanium

nl}

VOLTAGE MULTIPLIER CRYSTAL SET

THE DIODE detector, as in a loudness in  the headphones) of a Here, a voltage multiplication of four
crystal set, is basically a special use of crystal set. The circuit in Fig. 2 uses is obtained. You may wonder ‘why
a rectifier circuit. Borrowing from what is known as a "Cockcroft-Walton’ not use a higher multiplication?’. The
rectifier circuitry, a ‘voltage-multiplier’ multiplier (after the original answer is that one runs into the
can be used to increase the output (the  designers). ubiquitious ‘law  of  diminishing
returns’. For this application, a
mulitiplication of four is all that is
practicable as any further increase
results in excess load being placed on
the tuned circuit, reducing sensitivity
and the ability to separate stations
(selectivity).

The coil details are the same as for
Fig. 1 in the Biased Diode Receiver
(see Tables 1 and 2 on page 13). See
also the comments in the project
concerning use of the taps on the coil.
The best diodes to use in this circuit

0.0033uF 0.022uF

4 x 0A91
OR 0A95

0.01uF are OA2 or OA5 germanium diodes as
|—O they have the lowest forward
conduction voltage and are thus the

EARPIECE OR most sensitive.
HIGH IMPEDANCE Construction is also simple, matrix

HEADPHONES

board and pins may be used here
again. This tuning capacitor was
O salvaged from an old broadcast
receiver (only one gang being used).
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diodes, this is between 200 and 400
millivolts (0.2 to 0.4 V), for silicon
diodes it is between 0.6 V and 1.0 V.
However, if the diode detector has a
voltage almost equal to its forward
conditioning voltage impressed upon it
(called ‘bias’) then it becomes a more
sensitive and efficient detector. This
arrangement also reduces distortion.

Construction is simple and not
critical. The unit may be built up on a
matrix board as in our prototype — or
assembled on tag strips.

Coil details are given in Table 1.
Find the best tap for the
diode and the aerial by experiment.
The aim is to find the combination
which gives the clearest signals for the
best rejection of unwanted stations.

For short length aerials, say three to
six metres of wire, tap high up the coil
or across the full turns. Make the
diode tap about halfway to
three-quarters of the way up the coil
in this case. For a long aerial, use the
lower taps and tap the diode between
one-quarter and half-way up ‘the coil.

The tuning capacitor used was salvaged
from an old valve-type broadcast
receiver (only one of the three gangs is
used) but any unit having a range of
about 10 to 400 pF may be used.

The best headphones to use for a
crystal set are the high impedance type
— having an impedance between 1000
ohms and 5000 ohms or more (if

SOLAR-POWERED RADIO

10 TURNS AROUND
ONE END IF REQUIRED

11l AEGIS
118A515

TABLE 1
For coils wound
on cardboard former.

NUMBER OF TURNS
FOR WIRE GAUGE

COIL DIA.
%"

14"

1%"

2II

2%"

24"

2%"

22 SWG

24 SWG

26 SWG

TAPS

at %, 2 and

% of the turns,
You may tap
every ten turns
if you wish

for more range
of adjustment.

TABLE 11 Coil wound on ferrite rod
}en —-130mm —
]‘ r—:ﬁmm—.-
8mm DIAI FERRITE ROD
91 42 *3
coit U
60 TURNS 26 SWG (28 8 & S) 1O EARTH 1o iRNG
TAPS (CoM) CAPACITOR
*1.5 TURNS FIXED PLATES
+2.12 TURNS
*3.20 TURNS

obtainable). Crystal earpieces may also
be used but are not as sensitive as good
headphones.

With the control potentiometer set at
minimum, tune in a station that is not
too strong but can be clearly heard.

+12v

ROBLAN !
RMG-1 "
OR SIMILAR

10-415pF i
|'|

-0
TO CRYSTAL

EARPIECE
OR HIGH
IMPEDANCE
HEADPHONES

o

SOLAR CELL
SPC-1002

OR
EQUIVALENT)

0.01uF

ONONONONO,

0A95
0A91

OR ANY GERMANIUM
DIODE

0.01uF

470k

BC1

Q1 - BC107, BC547
BC108, BC548

RFC1 — RF CHOKE' ANY
VALUE BETWEEN

09, BC549 TmH AND 3mH.

2N3565, 2N3564
2N5770

Fig.3. Solar powered reflex receiver.
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Advance the potentiometer slowly and
an increase in volume and a reduction
in distortion will be noticed. The point
at which this occurs will vary from
station to station but is not critical,
there being some range of adjustment.

SOLAR CELLS are dropping rapidly
in price. They will continue to drop in
price as they gain acceptance and use
in more and more applications. Solar
cells require no maintenance and the
energy source (being the Sun) is free
and presumably almost everlasting.
Modern solar cell arrays will deliver
over one watt in bright sunlight from a
single array, or about 200 milliwatts in
cloudy conditions. A representative
unit is the Solar Power Corporation’s
(USA) SPC-1002 (available from
Joseph Lucas Pty. Ltd. in Australia).
This consists of five wafers mounted
on a printed circuit board, wired in
series, and encapsulated. Output is
about two volts. Similar units are
available from other manufacturers.
The solar array can be used to drive a
low-voltage radio receiver or to trickle
charge rechargeable batteries such as
the small nickel cadmium (Nicad) cells
that are commonly available. These
cells can be used to run a low voltage
radio. Mercury cells, such as used in
cameras, also make good low voltage
power sources. ’

39



“GS” PORTALAC
RECHARGABLE BATTERIES

=L
—-—— -~

GS Portalac e« p‘"'_iiﬂ;u

APPLICATIONS

Fire and burglar alarms, communications and measuring
equipment, emergency lighting, portable electrical
equipment and standby power.

FEATURES:

Gelled electrolyte, fully sealed, high impact ABS case,
use in any position, long lasting, maintenance free,
long shelf life, absolutely safe.

For trade enquiries only please contact:.—
SYDNEY — Mr A. Keshany (02) 29-4391
MELBOURNE — Mr L. White (03) 560-6029

OKURA TRADING Co. (Australia) Pty Ltd.
291 GEORGE STREET, SYDNEY. N.S.W. 2000

il T amai IR] Arcomeiten o TRUE FoELITY

626 AM-FM
STEREO
RECEIVER

621 STEREO
AMP.

~ Five years ot Intensive research into the most advanced
slectronic techniques has resulted in the Armstrong 621 — a
Stereo Amplifier whose performance facilities and styling leave
nothing that we can think of to be desired.
The 621 delivers up to 100 watts of continuous sine wave
power with negligible distortion and wide frequency range.
SPECIFICATIONS: Continuous sine 4 ohms 50 watts/channel.
POWER OUTPUT: Continuous sine wave power into 8 ohms,
both channels driven 40 watts/channel. POWER BAND
WIDTH: 15HZ 45 kHz. FREQUENCY RESPONSE; 2Q Hz 20
kHz £ 1 dB. Disc input R1AA: 20 Hz — 20 kHz X 1 dB,
HARMONIC DISTORTION: All power levels up to full rated
output 1 kHz less than 0.08%. INTERMODULATION: 40 Hz
and 5 kHz, DISTORTION: 4.1 ratio at 35 watts into 8 ohms
0.08%. HUM AND NOISE: Unwelg‘med. all inputs better than
—65 dB, CROSSTALK at 1 kHz — 45 dB. DAMPING
FACTOR into 8 ohms better than 50.

So when you compare the 621 with amplifiers costing twice as
much don't be surprised at the result. We designed it that way.

We invite you for a demonstration of the famous ITF
SCHAUB-LORENZ speakers.
Catalogue avail. on request.
ERA Made in France
The Most Advanced
Turntable ! -

-

— - - —

* The ERA arm outperforms even the most recent cartridges.
It can track at 1/10th of a gram.

* By principle its pivot etiminates all frictions. The pivot is in
fact the intersection of the counter-balanced spring blades.
They form two Xs which do not touch each other.

* Double 48 pole synchronous motor.

* Total wow and flutter 33 rpm: <.0,04%

* Rumble: 33 rpm «— 73 dB (DIN

* The oversized ERA motor could drive a 30 pounds weight.

* The resonant frequency’ of the suspended mass is 2 cycles.

SOLE AGENTS IN AUSTRALIA

HavingBudget/Inflation Problems?

Pull] 3488A DIOITAL MULYMETER
| HEWLETY: PACKARD

100
- 00
-

oF

F
MAT 1000¥ 80V £

o 1001 1000% @ Al for less than $500 duty
Ih 1Ok 100 1000k 1OW free (duty additional where

5 —a A
E E E E E E E E E E +300V DCMAX @ Optional Operation from

HP'S NEW 3465A DIGITAL
MULTIMETER IS YOUR
ANSWER

® 5 functions — dcV acV
dcA acA OHMS
| ®4Y%2digits
| @ High resolution 1V on
| dcV (10mVFSrange)

® Recessed input
terminals for safety

applicable)

AC, dry cells or
rechargeable Ni NI Cad
cells

FOR A DATA SHEET ON THE 3465A PHONE THE HP OFFICE NEAREST YOU!

©® ADELAIDE 2725911 @ CANBERRA 953733 @ PERTH 86 5455
® BRISBANE 29 1544 ® MELBOURNE 89 6351 ® SYDNEY 449 6566

HEWLETT FE’, PACKARD

90601
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kits.

KE

YHE S5

|

Sydney
938-1186

KEFKITS

if you're serious
about sound

The fabulous
KEF Concerto
costs even less
in kit form.

Ask your Hi-Fi retailer about the
various KEF speaker and cabinet

if you're
serious
about sound

Distributed by Interson Pty. Ltd.

A division of Audioson International
Melbourne Adelaide
329-6066 337-7000 25-9993

Perth

OPERATIONAL
AMPLIFIERS

(Continued from page 33)

a type of movement that is much more
robust, and yet cheaper, than others of
greater sensitivity.

The actual method of construction
can be adapted to suit individual
requirements. |f a 1 mA meter is
bought for the job, almost any housing
capable of containing it will have room
for the 741 and the few other
components required, whilst only

three short lengths of wire are required
for connection to the power supply.
The test-meter used in the prototype
had a 1mA range, so a small
aluminium box was used for the
circuitry, with two output terminals
for the test-meter connections, and,
again, three leads for the power
supply.

As with the audio amplifier, it is
best to use a small piece of Veroboard
to mount the |IC holder and
components, and to bolt the board to
the box with insulated spacers if
required. {

a priceless
GIFT idea-

flexible, cold fibre-optic

treasured by all who work
with electronics and electricals

available from
Department Stores
Electronics and Electrical Stores

ESALIN PTY.LTD

P.0. Box 268,
Croydon, Vic. 3136
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THREE
SIMPLE
REGEIVERS

(Continued from page 39)

The circuit in Fig. 3 is a simple one
transistor ‘reflex’ receiver that can be
run from any of the above power
sources, or a combination of them. It
has been especially designed for
maximum sensitivity using a low
voltage collector supply. This supply
may be of any voltage from two to
four volts — but no more — it
oscillates above that.

The transistor, Q1, amplifies both
the radio frequency signal picked up
by the ferrite rod antenna coil and the
audio signals recovered by the diode
detector. Thus both RF amplification
and audio amplification are achieved
using the one transistor. Surprising
sensitivity is obtained, no external
antenna is necessary in metropolitan
areas — it even receives 2JJ in inner
city Sydney suburbs!

If you live in the country, an
external antenna may be necessary. A
length of wire 10 m or more long,
mounted 5 m to 10 m high is usually
adequate. An added winding, as shown
in Fig. 3, provides coupling for the
external antenna. An earth connection
may improve reception also.

CONSTRUCTION

Construction is straightforward and
non-critical. Matrix board and pins, or
tag strips are used to support the small
components. Two rubber grommets
are slipped over the ends of the ferrite
rod and the assembly tied down to the
matrix board with short lengths of
insulated hook up wire around the
grooves in the grommets.

As we said at the beginning of this
article, solar cell arrays are still
expensive. However, like so many
other electronic components the price
may realistically be expected to fall
dramatically as soon as demand
increases. At present, the cost of an
array varies from $20 to $50 plus —
but this may well fall by a factor of
ten.

In the meantime, why not build it
and run it from Nicad or mercury
cells. These have terminal voltage of
about 1.2V to 1.3V per individual
cell, so two or three in series may be
used to power this receiver. Current
consumption from a two volt supply is
about 0.5 mA. Alternatively, ordinary
dry cells may, of course, be used. @
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Logan Brae

e | olectronics

C90 $2.95ea. $1.85ea. $1.75¢a. :
T
AN

C120 $365 $2.25 $2.10
uDC90 $3.95 $2.35 $2.20

"
For the Audiophile: The Hitachi
ULTRA Dynamic Royal
UDR60 $3.95ea. $2.35¢€a. $2.20 ea. (]
UDR90 $4.95 $3.30 $3.00
Genac Ultra High Fidelity
10

! go go is now produced in book form.

UHF60 $1.80ea. $1.65ea. $1.55¢ea. . . .

Post up to 20 as for 1 doz. 40 as for 3 The first volume in the series —

doz. containing parts 1-12 is on sale

POSTAGE: N.S.W. $1.20 pl 10 0 5 o

Gor, Vi T5A Qld. 5175 plus 25¢ per now. You'll find it at most

doz; WA, Tas. N.T. $1.90 plus 40c per R

doz. newsagents — or you can buy it

POST FREE SPECIALS* directly from the publishers.

Watts Dust B $ 6.95 2

Deacc: relisordl‘t'ng:ush $12.50 Volume 2 containing parts 13-24

Head demagnetizer Model 220 $ 5.75 will be onsale in December 1975.

6 BASF Chromdioxid C90SM  $16.50 ..

*add 20c for airmail Price is as per volume 1. —
EXPO PORTABLE [
RECEIVER 1
AL Bej0c win Electronics Today,
elescopic aerial an
tteries, 9 t ist S
%g‘sd;'éess dio égg_s-s?%rzs 15-19 Boundary Street,
- e

et “ﬁostag{ ;;;I;ys Rushcutters Bay,
r on Cl € - -
pét?,t?ged it not fuily NSW 2011 Price is $3.00
satistied.

40 t
P.0. Box 24, Carlton, NSW 2218 plus 40c postage

Please send SAE with enquiries
Telephone (02) 587-3475

Japan'sLeading
Manufacturer

SanKen

e Hybrid Circuits

e Power Transistors

. _ " e Rectifier Diodes
ASTRONOMY . v o H.V. Diodes

AN EXCITING AND

FASCINATING HOBBY LB e Fast Recovery Diodes
¢ G.P. Diodes
Drop in and take a look at the revolutionary Celestron Schmidt Cassegrains, the
precision Unitron refractors, and the big build-it-yourse!f reflectors.
Browse through our range of books, charts and atlases especially selected for the
Southern Observer — or send 45¢ for informative catalogue. AUTOTRONICS PTY LTD
PTI PPLI .
11 Clarke St., ASTHE QPTICAL S ES PTY LD Mid City Arcade, P.O. Box 71, Engadine, 2233

Crows Nest, 200 Bourke St.,
Sydney. Ph. 43-4360 Melbourne. Ph. 663-2761
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(" SUPER CHRISTMAS GIFT IDEAS | __ zpscuoc

COMPARE OUR PRICES WITH TANDY! Ro
N You will save up to 70% by buying from us,
££ / the Australian Company
FR == = Kit B (ET 704) CROSSHATCH/ Q

— DOT GENERATOR
-
2y And ““““ﬂ‘\ bee ET Aug 75) l! \

\ q OF
scRE‘“D“‘ :ma*"‘ U n every Toqe
/ f£REE S Chwd 1 50c W 's‘J““:"osmp\V SPECIAL SCREENEO
Y

sEEEA

(0‘ Qu\\
arvicle

oK' worl! @1 1 S 1
“‘av‘! s ev'vlﬂ“\gor(‘;\\:nmﬂ :\*::ei“"de' VT ol m
1 . $2
awad %o om s 0 e Of $21.50 (P & P 75¢ Only oo

/ B /\/\]\/\ \/\l Kit 82 TRANSISTOR-ASSISTED IGNIYION SM7 SOUND LEVEL METER

COMPLETE WITH TRANSISTOR

Vl/\/ YAV SOCKETS, OIECASTCASE S ¢ | OB 2

-4 RANSISTOR COVERS, See Aug

5 EN AR State, weiheil posMve of ||

P $17.50 | 4 % % o

PROJECT aun.osnsﬁ"‘:‘ &
LM339N as used in this month’s ETI project ")Ll.y 8" L’ $37.50

$3.25 each

MINIDRILL for P.C.Boards s“uRE cARTRlDGB

MUSICOLOUAR MKl (0L0{4¢K ORGAN

XY A’ . Runs off 4 UM3 cells or 6V dc at 600mA
. - rhfi E th 1 ot 500 d drills holes fi .0236 to 0.059"
op ‘ stogn miaisrom romoczssoocss | gyt well below Ree
a” re &
: o 1 Retail

: ,, |

ot ch chan wi \
150 in € K+t - The Ultimate & o Cibe’ i e .
The rdeai i for anyone in el P
Every Christmas vse face incredible demand so orders should wi dio
be placed early! Intended for the nexperianced or advanced {deal for all PC work,model makars jewellers etc
sxperimenter. Ostailed manual describes 150 different projets | K1T56 High Powsr Strobe (E T Aup 71/25 Comes complete with bit for PC use. MS1ED ELLIPTICAL STYLUS DELUXE
No soldering required and operates from sate low voitage Top Projects) Ides et and plastic carry-case. $15.7 CARTRIDGE
battenies Inciudes snlarged transparent Integrated Circuit cre -75 , Optimized design parameters in the stylus ass
showing how these space age miracles are made.Use all the ' assembly give this new Deluxe cartridge superb
parts over and over agan. Includes Cadmium Sulphide cell A . STD-50 M!NIDR!LL STAND l!.h- high frequency trackability, and overall
salar eell microammater,morse key eatpiece,loudspeaker Now only $22 5 S0e.CD Make your own miny STAND DRILL “;\ performance second onty to the incomparable
r3di0 tuner swatch,transformer etc etc.Supphied in & posh 65 ut 250Vac $350 each Only $8.50 (P & P 75¢ P V15 Type 111
wooden case measuring 167x8'5"x3%"  $36.95 (P&P $2) [ | Specifications  Tracking Force: % to 1% grams

% Frequency Response From 20 to 20,000 Mz
/ P f SCOPE SCOOP SAVE $33.00 REC RETAIL: $38.00 OUR PRICE: $28.00
LATESY COI KIT GIVES YOUR CAR THE C t

BEST SPARK AROUN

T
AI’(‘J‘Molerllldl l;‘(‘)l ;,.S:v':snv“o’:f:.lilnoil?'!v: Stlvjrlrv t P o WE K HE AT$I N K

We 850 give you 3 pre-wound secondary to simplify »
transtormer winding Ptus transistor sockets for easy 9AV'N
3 shiered the price o) i servicoing. You can build this kit end fit it i an
yte evening. Excellant value.Ses E.A. July 75. The NEW TO 3 heatsink gives the greatest possible heat

Complete kit for just $22.50

1000 12 00

dissipation in the smallest space
Unique staggered-fin design gives & high mir to metal ratio
Pre punched to suit T0-3 cases —Black anodised finish
Thermal rating approx 5%c/watt, ~Measures only Scm squars
by 2.5¢cm high. GRAB THESE AT ONLY 5

5000 50 00
Manufacturers get us to quote
on lavger quantities

SRECIALNEGRDYBATTE

Standard Pen Lite Cell yiza & RECHARGABLE
Normally $2 25 es

Now $

or 10 for $18 00 {qives 12 Volts}
12Volt CHARGER to suit $12.50
MiNt REED ALARM SWITCH 5A51

y PVC w for extra

r'\

o /$1.50

0up anly $1 e a1 $t 80}

4%
o” M ) 5 2
NO'
8
resere! y ¢
UGE SAVIN 63 I e
PAGE MIN ‘“.\m.“v"““'mo. If:' .“sgues.“‘
0 N ‘g\.:\m“"" et -“““'dus\ oot T (oo w1 ®
TRAN. ) St
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9 F“.ED\W o WY A “F -y . CL - s FM 8¢ AHz AF
OSEZ851 240V ac 1o 12.6V at 0.15A centro tapped - v . : or AM
Normally sells for sfound $6.50 Oikk’s price $3.50 11N\ i

OSE2155 240Vac 10 6.3,7.5,8.59.5.12.6,15V at
1 Amp Ideal multi purpose power transtormer $4.75 FANTASTIC XEON FLASH TUBES
OSE6672 240Vac to 30,27.5.24.20.17 5,15 or 30V New Low Prices

: 50v x ‘ 0
centre tapped ot 1 Amp. $6.50 (P&P $1.00) T12 ratly $4 54 NOW $2.00
OSE GIL 2 240Vac 10 18V at 6 Amp Oetigned for RAKM 3 A P & P FREE
13.8V power supplies, bettery chargers etc.New ‘" QUANT! e
core type $14.50 (P&P$1.09)

ALL MAIL ORDERS TD Asoat CITY 125 York St
oo Nt NS 2065 tel: 291126
{NrTown Hall)

ELECTRONICS CENTRE 162 Pacific Highway Gore Hill and BANKSTOWN

Heed Office & MaiOrders N.SW 2065 te:439 53 361 Hume Hwy

Shop hours: telex:AA20036 2  tel:709 6600

Mon-Fri 9-5.30 Sa19-12.00 cables:DIKSMIT Sydney %% {Nr Chapel Rd)



Professconal

STUDIO MASTERING
QUALITY CASSETTES

The tape used in professional recording
studios. Discover for yourself the
professional reliability built into every
Ampex 20/20+ cassette. The full
dynamic range: Low noise. Extra
output and clean sound.

Every cassette is made with the same
know-how that goes into Ampex
mastering tape used by professional
recording engineers around the world.

Distributed by Interson Pty. Ltd.
A division of Audioson International
Sydney Melbourne Adelaide Perth
938-1186 329-6066 337-7000 25-9993

EMONA

omerprises
Distributors of ELCON Calculators

SCIENTIFIC
STATISTIC SC-6010
$116.00 (Incl. rech.
battery & charger
SCIENT! 1 C
STATISTIC SC-60
$95.00 (Incl. r2ch.
battery & charger)
SCIENTIFIC SC-40
$69.95 (Incl. rech.
battery & charger)
SCIENTIFIC SC-44
$64.50 (Incl. rech.
battery & charger)
SCIENTIFIC SC-33
$42.00 (Incl. rech.
battery & charger)
FINANCIAL
COMPUTER FN-85 $56.00 (incl. rech.
battery & charger)

MINI = DESK M-80HX $33.00 (AC
ada%tor optional)

SLIDE RULE KP-460 $26.00 (AC
adaptor optional

SUPER MEMORY KP-450 $25.00 (AC
adaptor optional)

ALGEBRAIC 8413M $19.00 (AC
adaptor optional)

AC ADAPTOR $7.00

To above prices add 15% sales tax if
applicable

All models are guaranteed for a period of
one year. Serviced locally.

MAIL ORDERS: P&P by reg. air mail to
all states — $4.50 except NSW — $3.50

EMONA E-2, ALL ELECTRONIC
AM/FM DIGITAL CLOCK RADIO

$52.60

(Incl. S.T.)

This 24-hour Digital Clock Radio is
completely electronic — no moving parts
— 100% solid state. You can listen to FM
or AM, wake up to music or alarm, or
preset the radio program. It can be used
as an accurate stopwatch. And there is
even an indicator that blinks whenever
there has been an AC power
interruption.

MAIL ORDERS: P&P to all states by reg
air mail $6.00 except NSW — $3.50

For further information: Write, phone or

call at
EMONA
ENTERPRISES,

21 Judge St., Randwick,
NSW 2031. Phone: 399-9061
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= FERGUSON =

Manutfacturers of: Electrical/
electronic equipment, wound
components and lighting
control equipment.

BRANCHES
IN ALL STATES

FERGUSON TRANSFORMERS
PTY.LTD.
HEAD OFFICE
331 High St., Chatswood. 2067
P.0. Box 301,
Chatswood, NSW, Australia 2067

Phone: 02-407-0261

HEGTRONIG
DISPOSALS

297 Lt. Lonsdale St.,

Melbourne. 3000
Phone: 663-1785

GARRARD

S.L. 65B Automatic
Stereo Turntable

with laboratory balanced synchronouz
motor. Adjustable balance — anti-skate
— lift and heavy platter including
Shure magnetic cartridge. Less than %
price at only $47.50ea. P/P $3.00.

Stereo Amplifier and R.F. Board 4
watts RMS per channel including
circdit Jdlagram. Boards are compiete
with all transistors, capacitors —
resistors, etc. and are brand new
famous make. Only $6 set P/P 60c.
Heating 1280 1290 T.V. crrcuit
assembly. Sound output IF. AFC video
amp Sync. Separator. Brand new with
all  components inc. I|.C. and 17
transistors — normally approx. $30 as
Spare Part. Our price only $4 each P/P
60c

1 ransistors AY9150 — AY 8110
80c. ea P/P 30c. AY 8139 50c ea. AY
6121 45c ea. P/F 30c.

A.3065 TV/FM Souna system. 1.C,
silicone Dual In Line suitable for a
wide variety of applications including
T.V. sound channels line operated
and car F.M. radios and maobile
communication equipment brand
new. Nnly $1 ea. P/P 40c.

Balance Meters 112" x 7/8" x 1"’
Deep 200 UA $2.25 ea. P/P 40c.

M.S.P. 250V A.C. 3 AMP D.P. Toggle
sw'ktfhes 50c ea. P/P 25¢c.

1087 3 watt. Wire wound pots 75¢ ea.
P/P 25c.

7" Dia. Alum. Fans 240V A.C. $6 ea.

’F\’XP $1.
ultiple Electrolytics. 200 1[.lF 50
MF — 25 UF at 300V Plus 100 UF at
325V. V.M. $1 ea. P/P 30c.
LEVEL METERS 200 micro amp
sensitivity size 1" x 1" x 3/4" $1.50
SOLENOIDE) tape recorder type.
12V D.C. 532 coils. 112" x 112" x 3/4"
$2 ea. P/P 30c.
TRANSISTOR RADIO. 5k miniature
switched pots. 30c ea. P/P 15c.
Miniature 2 gang variable capacitors
30c ea. P/P 15c.
M.S.P. B8 x_ 4" 158) heavy duty
speakers $3.50 ea. P/P 50c. M.S.P. 5"
ISﬁ dual cone tweeters $4 ea. P/P 50c.
Plessey 5" x 3" 15 $2 each, 4" 15
$1.50 each, MSP 3" 8 $1.25 each. P/P
on above 30c. each
2 position 3 pole rotary switches S0c
ea. P/P 20c
Ferrite LLoopsticks 8'' x 3/8' compiete
with broadcast coil. 70¢ ea. P/P 30c
Dual Ganged Carbon Pots. SOK.A.
50 K.C. — 2 meg and 1 meg. 60¢c ga.
P/P 20c. Single Carbon Pots. 5003¢ 1
.A. and 250K.A. 30c ea. P/P 20c

LARGE RANGE OF COMPONENTS
- GOVERNMENT AND
MANUFACTURERS DISPOSAL
EQUIPMENT, ALSO STEREO AND
HAM GEAR ALWAYS IN STOCK.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1975



HEADPHONE

ADAPTOR

Unit restores damping and natural stereo separation.

HEADPHONES have impedances
which range from 8 ohms to 2 k ohms
or more and handle a typical
maximum power of 500 mW. To limit
the power that may be delivered into
the 8 ohm types, commercial amplifiers
generally supply the headphones from
the amplifier output via series resistors
of around 220 ohms.

Although this technique allows the
use of practically any type of
headphones without fear of damage

the series resistor drastically reduces
the amount of damping the amplifier
can apply to the phones.

A further problem with headphone
listening is that the stereo separation is
unnatural in that there is little right
channel information fed to the left ear
and vice versa.

This simple little adaptor is inserted
between the amplifier and the leads to
the speakers. It restores damping, by
supplying the phones from a 10 ohm

LEFT LEFT
O »
(" sw1a Fig. 1. Circuit diagram
of the headphone
RIGHT SW1A RIGHT adaptor.
G o
4 10052 1009,
& w »
5 S
[<dl =]
[ (= £ 1002
2|3 2|« POT
Z2|<q e W
=ls =117
o Sle
o (=
U
HEADPHONES
100 1052
LEFT LEFT
COMMON - COMMON
RIGHT RIGHT
~ 40 p x
N 9 L H
COMMON COMMO Fig. 2. Interconnection 0o OCOM OCOM £+
NOTE diagram for the adaptor.
SW1A AND SW1B ARE PART OF THE obEr;lTn J*J?;‘JT
SOCKET USED FOR THE HEADPHONES
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PARTS LIST—ETI 238

100 ohm 1 watt resistor

10 ohm V2 watt resistors

4-way screw type speaker

connectors

One 100 ohm linear potentiometer

One stereo headphone socket with
double-pole break contacts

One box (as required)

Two 2-pin DIN plugs (if required)

Two 2-pin DIN line sockets

(if required)

Two
Two
Two

source, and has a blend control by
which the separation between channels
can be varied to obtain a more natural
sound.

CONSTRUCTION

We mounted the two four-way
terminal strips onto the lid of a small
box and the headphone socket and
potentiometer through one side. The
stereo-headphone socket should be the
type which incorporates double-pole
break contacts. This type is generally
of sealed construction and has 8 pins
on the back. Such a socket is necessary
so that normal speaker operation is
obtained until the headphones are
plugged in whereupon the speakers are
automatically disconnected.

Wire the unit as shown in the
interconnection diagram, and, if the
amplifier has DIN connectors, attach
short leads, with DIN plugs and sockets,
to the unit as shown in the main
photograph.
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3 3ASY SraPs
4000 AJVILY

Ty

TYPE |min Watts SUPPLY|Printed Bd
40| 8Q | volts | numbers
TA3C[ 3 | - [ 132 [370105
TASB| 8 | 5 | 25 | 339250
TA10B| 13 | 10 | 32 | 339250 |
TA15B| 18 %15 | 38 339250
TA20C| 30 20 | 22 339771
TA25C] 35 | 25 [ f24 | 339771
Preamp| - = - 339251
Semiconductor Division
ST C-CANNON covmeueyrs
6020333 PTY. LIMITED 951566
SYDNEY MELB.

Moorebank ave. Liverpool NSW 2170

106A HAMPDEN RD.,
ELECTROCRAFT PTY. LTD. ARTARMON, 2064
PHONE 411-2989
Distributors of Belling Lee, Channel Master, Ecraft, Hills, HI.Q, Lab Gear, Kingray,
Matchmaster.
TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT AND ACCESSORIES
WHOLESALE, TRADE AND RETAIL SUPPLIED.
ECRAFT Retail Prices
e Tal0 s
.S.A.B. Outside Aerial Balun $4.15 COAXIAL CABLES
g ft. : Retail
T $390  Attmuationperioof  at200 MMz ResiSie  bries
2.75.T/S 2-way 75 ohm Transformer Belden 9242) Double screened with 4 dB 500 ft $42.28
Splitter box $8.06 Belden 9248) Duofoil and Braid 3.1dB 500 ft $58.61
3.75.T/S 3-way 75 ohm Transformer TVM1A Concordia Copper Screened 4.4 dB 100 metre 30.15
SPHEEOr DOX .\ v v s e v ieese e see enenns $9.15 ASA/R10 foil with drain wire 3.3dB 100 metre  $28.98
4.75.T/S 4-way 75 ohm Transformer Hartland WH89 Copper Briad 3.3 dB 100 metre $36.92
Splitter Box $9.72 Hartland WH87 Copper Braid 6 dB 100 metre $26.56
5.75.T/S 5-way 75 ohm Transformer Hartland WH86 Copper Braid 6.5 dB 100 metre $19.25
Splitter box $13.76
2.3T 2-way 300 ohm Splitter box $4.88
337 5:way 300 onm Shiitter box 374 Retal
S = ohm e B
10% diameter d,gauss,n;’co“’ CL3 334.00 F.M. AERIALS Retail KINGRAY AMPLIFIERS  Prices
Matchmaster $21.30 D15/500 m/V 53.37
TELEVISION AERIALS FOR COLOUR L‘I'Bi%‘r_ ;{;3; 8385288 m§¥/ g%.gg
Hills EFC.1 $24.17; Hills EFC. .06; Hill . ¢ m b
EFC.3/34 $a608: Hile BFe acos $32'05: Hills HI.Q Gutter clip 2 EL $9.50  D12/1500 m/V $78.00
215, 8 E1. $19.26; Hills 216, 9 E1. $24.10; Hills MH20 Mast Head $71.68
Cy 7.4 Colinear $25.95; Hills 2010 Airways $42.50. MATCHMASTER
“G'" Unit 82/C/1 $14.73
CHANNEL MASTER Gutter Clip Aerial $10.33 LAB GEAR AMPLIFIERS. VHF UHF
3111 Super Colaray $36.50 INDO o228 8 $la48
3110 2.EL Colaray $22.75 Ll 23 CM 6034/DA 4 outlets 8 dB each $54.90
638 EL $19.26 Helifan High Gain $7.96  CM 6036/DA VHF 30 dB UHF 28 dB$84.63
257 Colinear $26.07 Standard Spiral $3.27 Televerta (VHF to UHF .
361A 17 EL Crossfire $54.95 Hills Rabbit Ear $8.56 frequency convertor) $67.48
HI.Q SINGLE YAGI'S Lottt uboty ALL TYPES OF HARDWARE
cnaeaasEL 835794 3ot g o
- . 4011t Wwall brackets, chimney mts., J Brackets,
Gutter Clip Aerlal 1 EL $8.90 Turnb
Gutter Clip Aerial 2 EL $11.00 28;{ Aﬂr?y::sk:)efs}n?s‘g. eRticggs' e b

a6
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DSR2 Digital readout communications
RECEIVER 10 kHz-30 MHz continuous
coverage, fully synthesized, for
AM-USB-LSB-CW reception. $3495.

SPR4 communications RECEIVER for
AM-USB-LSB-CW reception. Direct frequency
dialling 150-500 kHz plus any 23 x 500 kHz
ranges between 0.5 and 30 MHz. $697

R4C Amateur RECEIVER covers H.F. ham
bands plus any 15 x 500 kHz ranges between
1.5 and 30 MHz except 5.0 to 6.0 MHz. $640.
(transceives with T4XC)

SSRI Synthesized communications
RECEIVER. Provides continuous coverage 500
kHz to 30.0 MHz for AM-USB-LSB reception.
Operates from A.C. Mains or internal batteries.
$425.

TRA4C sideband TRANSCEIVER full amateur
band coverage 10 through 80 meters. $630

T4XC sideband TRANSMITTER full amateur
band coverage 10 through 80 meters plus 160
meters accessory crystal plus 4 fixed frequency
positions. $609 (Transceives with R4C).

MN4 and MN2000 MATCHING NETWORKS
— enable Feedline SWR's of up to 5:1 to be
matched to the Transmitter. Built in
Wattmeter. MN4 Handles 200 Watts. MN2000
Handles 1000 Watts continuous and 2000
Watts PEP MN4 $115 MN2000 $230.

T-4XC TRANSMITTER

ELMEASCO

<D R.L.DRAKE
COMMUNICATIONS GEAR

Instruments Pty. Ltd.

TV — 42 — L.P. FILTER for Transmitters
below 30 MHz — 100 Watts continuous.
$11.50

TV — 1000 — LP FILTER — 1000 Watts
continuous to 30 MHz — 100 Watts continuous
to 6 meters. $22.50

TV — 300 — HP FILTER — TV Set protection
from transmitters 6 — 160 meters. $9.00

TV — 3300 — LP FILTER 1000 Watts
continuous to 30 MHz with sharp cut off above
30 MHz. $24.00.

RP500 — Receiver PROTECTOR for Receiver
front end protection from close proximity high
power transmitters. Less than 0.5 dB Insertion
Loss to 30 MHz. $77.00

w4 WATTMETER/SWR METER 2 — 30 MHz
with 200 Watt and 2000 Watt ranges. $65.00.

wv4 WATTMETER/SWR METER 20 — 200
MHz with 100 Watt and 1000 Watt ranges.
$78.00.

AC4 POWER SUPPLY for mains operation of
TR4C or T4XC. $175.00

DC4 POWER SUPPLY for battery operation of
TR4C or T4XC. $187.00

PRICES shown include Sales Tax

TR4C TRANSCEIVER

P.O. Box 334, Brookvale, N.SW. 2100 —
939-7944.

Melbourne: 26-6658; Adelaide 42-6666
Brisbane: 36-5061;

Wellington, N.Z.: 69-7566
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SILENT A-B SWITCH

Speakers may be A-B tested using this simple modification to our tone-burst generator

WHEN evaluating speaker systems in
A-B listening tests, the first few
seconds of listening convey the truest
impression of sound quality. Listening
for longer than a few seconds not only
fails to give further information, but
may well give a false indication. For
this reason it is usual to switch rapidly
between the reference speaker and the
speaker under test. This is generally
done by using the amplifier's A/B

HOW IT WORKS — ETI 124 AB

As this unit is based on the
operation of the tone-burst generator
ETI 124 described last month, that
article should be thoroughly read
first. Only the changes necessary to
that unit are detailed in this article.

Whilst an A-B switch would be a
little simpler if designed specifically
for that purpose, the modifications
required to the tone-burst generator
are so simple that we thought it not
worth while to design a special
circuit.

To make the generator act as an
A-B switch it is necessary to disable
the existing mode switch. We do this
by plugging in an external control
switch, SW6, via a stereo phone
socket. The phone socket has two
change-over contacts fitted which are
used to disconnect the plus and
minus six volts supplies from SW3
when the jack is inserted. One of the
phono contacts also disconnects the
plus six volts from the common of
the socket when the jack is removed.
As the common of the socket is
required to be at plus six volts the
phono socket must be insulated from
the front panel which is at 0 volts.

The control switch, SWé6,
effectively shorts either R4 or RS
thus stopping the pulses from C2 or
C3 triggering the flip-flop. When the
switch is actuated there is a delay
until the number of cycles as set by
the front panel switch have occurred
and then, at the next zero crossing,
the change-over occurs. The delay is
necessary to ensure that any contact
bounce of the SW6 contacts does not
cause unwanted switching of the
circuit.

speaker selector switch, or by wiring a
change-over relay in the speaker
wiring.

Whilst such switching methods are
simple and reliable they have one
major drawback. That is that switching
may take place at any point in the
waveform and as a consequence
switching transients may be
introduced which tend to mask the
subtle differences for which one is
listening. Hence a method of switching
at zero-crossing points would be of
great value.

When the ET| Tone-Burst Generator
was constructed it was realised that it
contained all the circuitry needed to
performance this switching task and
that it could be modified to do so very
simply.

The switching must be done at low
level and hence the unit is used at the
input of a stereo power amplifier. The
reference speaker and the speaker
under test are each connected to one
channel of the amplifier and the silent
switch switches the input to the
amplifiers as required. Thus the
arrangement is mono only but this is
all that is required to assess the
transient response and performance of
a speaker in comparison to a reference
speaker.

CONSTRUCTION

The ETI 124 Tone-burst Generator
should first be constructed, as detailed
last month, except that the wiring to
SW3 is changed as detailed in Fig. 1
and 2 of this article. The dual-RCA
socket and the phonq socket are then
mounted on one side of the box. If a
metal box is used make sure that the
phono socket is insulated from the
case of the box as it is at a potential of
six volts. The switch, SW6, should be
mounted in a small pill container or
similar housing and fitted with a
three-core cable that is terminated at
the other end by a stereo phone jack.
Note that the common of the switch
should be connected to the common
of the jack but that the other wires

may be wired to either of the
remaining contacts.

USING THE SWITCH.

The audio switch requires a

reasonably high. level of signal to
ensure correct zero-crossing switching.
There are two suitable points in a
conventional amplifier. The first
position is between the tape-in and
tape-out sockets but the second and
preferable position is between the pre
and main amplifiers provided that the
main amplifier has a volume control
that is independent of the
preamplifier.

SW6 O—
—0 +6V
icai2\0
4001

20 TIME N
TONE OFF
SW3/1 SW3/2
ro—O
OFF ’_?Tom-:
_216
8
OFF 3
—O TImE cl
4 i
sw2 220p
20 RS
47k
+6V

PROJ ECT |24 AB Fig. 1. Partial circuit diagram of the tone-burst generator modified to perform AB switching.
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To connect the unit for AB testing
apply a single input, from the
preamplifier (switched to mono), to
the normal input socket of the
generator. The normal output socket
of the generator is not used but the
two RCA output sockets are
connected back to the left and right
channe!l inputs of the main amplifier.
When SW6 is operated the mono input
will be silently switched between right
and left channel speakers.

If using the tape sockets the monitor
switch should be in the ‘monitor’
position and the balance control
should be adjusted so that the levels
from the two speakers are apparently
the same. Make sure that the tone
controls are in the flat position, as
they can cause phase shifts which
prevent the switching occuring at the
zero-crossing point,

If the pre and main amplifier
terminals are used the preamplifier
volume should be adjusted to about
half way and separate volume controls
used to balance for the difference in
efficiencies of the two speakers. If the
main amplifier does not have separate
volume controls then external ones
must be added if balance is to be
achieved. [n this case the tone
controls may bé@ used if required

Fig. 2. Interconnection disgram
to phono socket and RCA output
sockets of AB switch.

without upsetting the crossover point.

Change over may be effected by
using either a toggle switch or a push
button. The tone-burst generator

4 £/ w3
( AONE
SOCKET

TOPIN TOPIN
81C4a 11ic4

l~-eo Lo
R

2WAY RCA

SOCKET

To ov

controls should be set for eight cycles
on and off as this position will
effectively remove any contact
bounce. o

ALL THIS

@ Mounts easily against front panel
® Stereo/mono switching facility
@ R.F. sensitivity control

® Low distortion (0.2% Typ.)

@ High pilot tone suppression (43dB)
@ High O/P (1 volt)
@ Tuning range 88-108 MHz
@ Interstation muting, with control
@ Stereo indicator lamp
o Edge-lit dial scale
® Tuning meter output
@ High stereo separation
@ Varicap diode tuning
@ D.C. supply 30 volts
to 50 volts
@ Fully Australian designed
and manufactured

® Wide response (—3dB 15Hz — 15kHz)

THE AUDITEC FM TUNER

AUDITEC MODULES ARE AVA/LABLE FROM:
ALAN OLIVER ELECTRONICS PTY. LTD.,
St. Leonards,

43-5305

For only

$6995 } Address ........
|

+ 27%%
sales tax
(recommended) 1

Pacific Hwy.,

DELSOUND PTY. LTD., 35 Logan Rd., Woolloongabba,
Qld. 4102. PH: 91-7048

BUNDABERG HI-F1, 244 George St., Bundaberg, Qid.
4670. PH: 71-3176

CUSTOM AMPLIFIERS, 64 Talbragar St., Dubbo, NSW
2830. PH: 82-3793

HI-FI GALLERY, 186 Bridge St., Tamworth, NSW
2340. PH: 65-7788

AND FROM: AUDITEC AUSTRALIA

AUDITEC AUSTRALIA
P.O. Box 228, Hornsby, NSW 2077. Phone: 47-4166

Please send details of the 030 F.M. stereo tuner,
and other modules to:

........... Postcode..........

188
NSW 2065. PH:
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HAM RADIO SUPPLIES

MAIL ORDER SPECIALISTS

323 Elizabeth Street, Melbourne (2 doors from Little Lonsdale Street} 674286 67-7329
new Richmond branch now at 390 Bridge Rd., Richmond Phone 42-5174

MODEL NC-310 DE LUXE
1 WATT 3 CHANNEL
C.B. TRANSCEIVER

e WITH CALL SYSTEM

o EXTERNAL AERIAL
CONNECTION

SPECIFICATIONS, NC-310

Transistors: 13

Channe! Number: 3, 27.24 OMHz
Citz. Band
Transmitter Frequency Tolerance:
+0.005%

RF Input Power: 1 Watt

Tone Call Frequency: 2000 Hz
Receiver type: Superheterodyne
gecenver Sensitivity: 0.7UV at 10 dB

Selectivity: 45 dB at 10 kHz

IF Frequency: 455 kHz

Audio Output: 500 mwW to External
Speaker Jack

Power Supply: 8 UM-3 (penlite
battery)

Current Drain: Transmitter:
120-220mA

Receiver: 20-130mA,.

$49 00 each or $95 a pair.

Post & pack $1.50 per unlt

NEW REDUCED PRICE
THIS MONTH ONLY

Compact, handy and
versatile, the C1000M is
ey the ideal low cost pocket
meter Mirror Scale.

- Specifications:
Ohm/Volc DC;
Ohm/Voit AC; DC volts
10; 50; 250; 1,000; AC
volts 10; 50; 250;
1 000; DC amps — 1 MA;
mA; Ohms 150

K d Centre scale 3

KiZ; Decibel — 10 dB to
$695 22 dB; Dimensions —

312" x 2-3/8" x 1-1/8”
Post Free. 3./240%. %3 mme

L d [ 4
-

200-H, p.p. 75c. 90

SCOOP quadrant meter.

size, AC V: 10V, 50V,
PURCHASEIOOV 500V, 1000V

(10,000 ohm/V). DC/V:
Vv, 25V, 50V, 250V,
500V, 2500V (20,000
ohms/V). DCA/A: S0uA,
2.5 mA, 250 mA. OHM:
60k ohm, 6M ohm.

Capacitance: 100pF to 0.1
uF, .001uF to .luF. dB:
—20 dB to +22 dB. Audio
Qutput: 10V, 50V, 120V,
1000V _AC. Approx. size:
412" x 3% x 1-1/8"

With FREE leather carry case.
1.50 Postage.

$13.50

1 watt 2 channel transceiver
with call system. 27.240 MHz.
12 transistor. PMG approved
ty pe.

SPECIFICATIONS:
Transmitter Crystal
Controlled: 1  watt input
power to RF stage. Operating

frequency — Any 2 channels
in the 11-meter Citizens Band. 4
Receiver — Crystal-controlled

superheterodyne circuit with
455 Kc IF. Anteni.a — Built-in
60’ telescopic whip antenna.
Audio Output 0.8 watt
maximum. Power supply
required — 12 volts DC (Eight
1.5 volt DC battery cells).
Loudspeaker — 24'' PM type
(built-in) function as
microphone on transmit.

$39 00 each or $75 a p

Post & pack $1.50 each unit

MODEL C- 7077/P
MULTIMETER
Specifications:
ohms/volt DC;
ohms/volt AC; DC volts
5,5; 25; 50 250;
500 l 000. AC volts
50; i 0;
1000 DC amps
10/JA 2-5 mA; 25 mA

Ohms
" -1@52 10 M£Y; 100
M centr scale
1503Z;

5 kK82 150 KEY
1-5s M¥2. Decibel ——20
to +22 dB. Dimensions

BARLOW-
WADLEY
XCR-30

a truly portable
communications
receiver, based on
the WADLEY
LOOP principle,
the same pnncnple
as applied in the
DELTAHET and RACAL receivers. A
truly crystal-controlled highly sensitive
multiple-heterodyne portable receiver of
exceptional stability with continuous,
uninterrupted coverage from 500 kHz to

t
BARLOW-WADLEY XCR-30 features
include: Selectable USB/LSB, CW & AM

reception, frequency read-out 10kHz
throughout the entire range, calibration
accuracy within SkHz, antenna
resonator, tuning signal-strength meter,

zero-set control, clarifier-vernier tuning,
MHz & kHz tuning controls, telescopic
antenna. Power source: 6 type D dry
cells: provision for external DC power
supply. weight 9 Ibs; size 11%2 x 72 x
4in.

anior$27H For.

When not in use or for carrying, the top
meter/megahertz scale flips down flush
with the case and clear of the handle.

$27.95 151 x 102 x 48 mm
P&P $1.50. Diode protected
movement. Carrying
case available Model C.
MODEL OLG64 D/P
MULTIMETER. Very

ruggedly constructed this
model is particularly
suitable for workshops. It
features special scales fo;
o

DC
Volt AC. DC volts
250 1 000; 5.000. AC volts
1,000, DC amps: SOUA; 1

ﬁ‘ 10 A. Ohms — 4 K

" Centre s

40, 000 400,000

+62 dB, Damensions:
x 2"; 152 x 107 x 51 mm. Capacitance:
50 pF to 0.02 uF.

Inductance
0/5000H Carrying case available Model C.

THIS MONTHS SPEGIAL

SOLID STATE
19 TRANSISTOR MULTI-
BAND RADIO — 8 RANGES

AM, SW, FM,
VHF, AIR, PB
BATTERY/OPERATED

COLOUR CODED 9 BAND DJAL
1.AM 535 to 1600 kHz, 2. Marine 1-5
to 4 MHZz, 3 & 4. combined SW 4 to 12
MHz, 5 30 to 50 MHz, 6. 88 to 108
MHz 8 & 9 combined VHF Aircraft

$22.50 rPaPsi.s0.
MODEL AS100 D/P
MULTIMETER This
meter features double
zener diode meter
protection and 3%2" full

view easy to read 2 colour
scale. It is fitted with
polarity reversing switch
and housed in a strong
moulded case with carrying
handle. Specifications:
100,000 ohmy/volt DC.
10,000 ohmy/volt AC. DC
volts 0.3; 12; 60; 120;
300; 600; 1,200. AC volts

6; 30; 120; 300; 60Q;
1,200 DC a S 2 K

200 k$2% 20 MEL 200 M
Centre 1>ca|e 20,4
000f 0008
zoo oooS’l‘ 20 2 Seoivel $37.50

to +57 dB.
DnmenSIons 7-3/5" x P&Ps$1.50.
5-2/5" x 2-3/5" 193 x 137
x 66 mm, Carrying case
available model |.

145 MHz-174 MHz  incorporating
weather band.
Slider controls, Dial light, Fine tuning
control, Flip-up Time Zone map,
Telescope antennas complete with
batteries
SPECIAL $59 Post

Pack
PRICE $3.00
CHRISTMAS SPECIAL

8 transistor, push-button car radio, 12 volt
neg. earth. With large 7 x 5 inch speaker
and lock down aerial.

$24.95 P&P $2.00.

Manual tuning model
$15.50 Post & Pack $2.00.

AM/FM/VHF/TV.
MULTIBAND RADIO. NEW
MODEL AC/DC.

Latest military design
multi-band radio, o
transistors and diodes.
With exclusive (LED)
light emitting diode
tuning indicator for
positive station
selection,

Battery and electric
covers all popular AM
and FM bands.

NEW PRICE $49.50
P&P $2.50

APPROVED BY ELECTRIC SUPPLY
DEPT. BEWARE OF MORE EXPENSIVE
IMITATIONS. >
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AUDIO LEVEL METER

i AT

PROJECT 438

Peak and average audio levels are indicated by a bar of light.

HIGH-POWER amplifiers usually
incorporate meters to indicate the
output-power levels in each channel.
These meters are often called VU
meters but in most cases they resemble
proper VU meters only in the way
they are scaled.

A professional VU meter is the
industry standard for measuring the
levels of complex music waveforms. It
has a scale marked from —20 to +3 VU
(on a steady state signal VU
correspond to dB) where ‘0" VU
corresponds to a level of one milliwatt
into 600 ohms. The meter has a
carefully controlled time constant
such that if a reference tone level is
applied the pointer of the meter will

take 0.3 seconds to reach 99% of the
reference level, and will then
overshoot by not more than 1.5% and
not less than 1.0%.

The professional VU meter is thus an
instrument that has been designed to
give a reasonable compromise between
indicating the fast peaks and the
average levels of a complex music
waveform.

In contrast the meters fitted to some
amplifiers have scales calibrated in VU
but usually relying on the inertia of
the meter movement to provide meter
averaging. Apart from this thé 0 VU
point corresponds to the rated power
output of the amplifier — not to 1 mW
into 600 ohms (equivalent to 75 mW

Supply voltage

Supply current

Input sensitivity
(VU meter)

Indication
Attack time

Release time

SPECIFICATION

20 to 32 volts dc
15 to 20 volts dc

16 mA dc approx,

500 k/v
8 LEDs 3 dB apart
1 ms

0.5 sec.
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in 8 ohms). Strictly speaking therefore
such meters should be called level or
power meters, not VU meters.

Even the best of such meters are not
fast enough to indicate accurately the
peak levels which occur in music and
hence are useless for detecting the
onset of amplifier clipping. This is vita
as at clipping amplifier distortion rises
rapidly.

One alternative is to use in addition
to the level meter a clipping indicator
that detects fast peaks which exceed a
preset level. The ET| 417 OVER-LED
project was such an instrument — it
flashed an LED when a music transient
exceeded clipping level.

The circuit described in this project
is best described as a ‘level meter’. It
uses an array of LED diodes set to
iltluminate at successively higher
increments in music level. With this
type of display an estimate can quite
easily be made of channel balance, and
all transients, no matter how fast, are
detected and indicated.

DESIGN FEATURES

The ETI 438 Level Meter can be
arranged to indicate levels either in
'VU meter’ format or in output power
format. In the 'VU-meter’ format the
eight diodes light at 3 dB intervals
from —18 to +3 VU where 0 VU
corresponds to the nominal voltage
required. Alternately as a power meter
(remember that an amplifier cannot be
driven beyond the clipping point) the
top LED indicates maximum power
and each lower LED indicates half the
power of the one above it. The LEDs
of the meter could thus be labelled,
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Fig.1. Circuit diagram of the level meter.
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HOW IT WORKS — ETI 438

Although the circuitry of the level
meter looks complicated the
complete instrument only uses three
ICs. These are an LM3900 which isa
quad amplifier and two LM339s
which are quad voltage comparators.

The input signal is amplified and
buffered by IC1/3 to provide about
2.5 volts out at 0 VU input. The
value of RS is selected to give the
sensitivity required for amplifiers of
different power outputs. The gain of
this amplifier is equal to the ratio of

R9/RS.
A positive peak detector, IC1/1,
and an inverting negative peak

detector, 1C1/2, give an output which
represents the absolute peak level.
Capacitor C3 and resistor R10
provide the peak hold and decay
time. 1C1/4 provides compensation
for the 0.6 volt offsets of the

LM3900 inputs.

The eight comparators are
connected to a resistor divider chain
the top of which is fed from a 5.1
volt supply which is stabilized by a
zener. The resistor values are
calculated to provide reference
voltage steps at 3 dB intervals. The
output of the detector is applied to
all the non-inverting inputs of the
comparators.

The LEDs are all connected in series
and supplied with a constant current
of 10 mA by the source consisting of
Q1 and Q2. The outputs of the
comparators are via open collector
transistors which are “ON” if the
input is lower than the reference
voltage at the particular comparator
input. With no input signal at all the
comparators are all on thus shorting
out all the LEDs so that none is on.
As the input voltage rises the

comparators turn off in sequence
allowing the 10 mA to flow through
the LEDs. Thus as the voltage
increases a bar of light of increasing
height is formed by the LEDs.

The current drawn from the power
supply is about 16 mA and is
independent of the number of LEDs
which are on. Supply voltage is not
critical and may be anywhere
between 20 and 32 volts. Providing
the supply is between these limits the
unit will also be insensitive to supply
ripple. When working from a dc
supply a 47 microfarad filter
capacitor is required but if an ac
supply is used then the capacitor
should be increased to 220
microfarad to minimize ripple. A
single diode is used to both rectify
the ac input and to prevent damage
due to accidental reversed polarity if
a dc supply is used.
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PARTS LIST — ETI 438

R2]1 Resistor 68 ohm Y:W 5%
R19 " 390 ohm VW 5%

R18 " 560 ohm 12w 5%

R17 ” 680 ohm ¥2W 5%

R20 * 820 ohm YW 5%

R16 "’ 1k 2W 5%

R15 " 1kS )W 5%

R14 "’ 2k2 12W 5%

R13 * 2k7 W 5%
R12,22 " 3k3 W 5%
R6,10,11 Resistor 100k YW 5%
R1.2,7.8 o 1M W 5%
R3,4,9 ' See Table 1 2W 5%
RS " See Table 1 12W 5%

C1,2,3,4 Capacitor I#F 35V electro

*C5A i 47 UF 35V electro

*C5B " 220MF 35V electro

* use 47 [F for dc operation 220 UF
for ac operation

IC1 Integrated Circuit LM 3900

1C2,3 Integrated Circuit LM 339

D1,2 Diode IN914, BA318 or similar

o3~ v EM401, IN3005 or similar

ZD1 Zener diode 5.1 V 400 mw

Q1 Transistor BD 140, BC640

Q2 " BC177,BC 557

LED 1-8 L.E.D. 5023 or similar
PC board ET) 438

NOTE: Electronics Today is adopting
the European standard method of
showing component values — i.e.
1kS = 1.5k, 2k7 = 2.7k, etc.

for example (for a 100 watt amplifier)
100, 50, 25, 12.5 watts etc.

The fast attack time of the meter
(less than one millisecond) ensures
that even very short transients are
detected, whilst the relatively slow
release time (0.5 seconds) provides a
reasonably-accurate, average — level
indication.

In most previous designs for such
meters, discrete transistors were used
to build level detectors. Temperature
effects and variations in gain led to
inaccuracies and to calibration dif-
ficulties. These problems have largely
been overcome in the ET| 438 meter
by using the LM339 IC which contains
four accurate level detectors in one
package. Additionally the LM339 also
has an open-collector output stage
which enables a constant current
supply for the LEDs to be used. Thus
the current and LED brightness are the
same no matter how many LEDs are
alight.

If required the interval between
LEDs may be altered by changing the
values of R13 to R20. Thus for
example, a 6 dB interval could be
used. Additionally the display could
be extended to 12 or even 16 diodes
by adding comparators and LEDs and
by substituting another divider chain
for R20 (values would have to be
calculated for the levels required). The
positive inputs of the comparators
would also be fed from C3 and R10.

A separate current source would be
required as there is insufficient supply
voltage available to light 16 LEDs in
series. |f the bottom LED in such a
system indicates a level more than 30
dB down it may also be necessary to
use a trimpot as the bottom resistor of

*INPUT

-Invut O

ch LED 1
P
G
R €2 +
1z]= LED 3
(-4 |4 :‘.
{7e ) LED 4
+
ofo -\
=1= LED B
d o e
T LED 7
P
LED S8
+

Fig.2. Componant ovarlay using BD140 for Q1. Circled diagram shows use of alternative

BC640

the second divider chain to adjust for
offsets etc.

The LM3900 is a quad differential
amplifier which uses a current
balancing technique at the input rather
than the voltage balancing that is used
with conventional operational
amplifiers. Both the inputs "look’’ like
the base-emitter junctions of normal
transistors and both are at 0.6 volts
with respect to ground. The currents
into the two inputs must be equal if
the output of the amplifier is to be in
the linear region. In the case of IC1/3

w |

-
=)

b

the current into the positive input is
set at about 12 microamps by R3 and
R4. Current into the negative input is
provided from the output by R9. If
the current into the negative input is
too low the output voltage will rise
thus increasing the current into the
negative input until balance s
achieved. This self balancing ensures
correct static biasing.

Gain is obtained by feeding a signal

into RS which adds or subtracts
current into the negative input. For

INPUT 4= INPUT 4. INPUT ). INPUT)
3 ln [
1 _l'r l B s !

QuTPUT 2 QuTPUTY v INPUT Y aNPUT B INPUT 2 INRUT 2

OuTeut ) OUTPUTS  GNO
L]

<

1 |n
0

100 vitw

Fig.3. Internal circuitry and pin corrections of the LM339 IC.

v
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Fig.4. Internal circuitry and pin connections of tha LM3900 IC.
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AUDIO

LEVEL METER

the amplifier to remain balanced there
must be a corresponding shift in
output voltage. The voltage gain is the
ratio of R9 to Rb.

SPECIFICATION LM3900

Maximum supply

voltage 32v
Supply current 6 mA typical
Voltage gain 2800 V/V typical
Input current

range 1A -1 mA
Current balance 0.9 -1.13at200

uA

Bias current 30 nA typical

Output current

capability 18 mA source
typical.
1.3 mA sink
typical

The LM339 is a quad voltage

comparator where the output of each
is an NPN transistor which has an
unterminated collector and its emitter
connected to ground.

NEW RELEASE!

Electronic digital clock kit P 107

12 cm
X
8 cm

$36.50

Comylete
P&P $2

/

=

with alarm and seconds readout

*Digital clock builders special
Flourescent digital clock display.

$9.90
P&P $1

AM PM with spec sheets

];aggm&as_;acml 108, 147, 148,
149, 157, 158, 159.

12 for $2 P&P 45¢

AC 187, 188, 127, 128, 70c ea. P&P 45¢

L.E.D.’s 6 for $2 P&P 45¢c
DIODES 1N4002
25 for $2 P&P 45¢

Primo Electret. microphones EMU 522
$24.50 P&P $2

LINEAR TECHNICS
P.O. Box 180,
WAVERLEY, NSW. 2024.
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TABLE 1A — VU METER
FSD=+3dB
R3, 4 and 9 are 1 megohm
SENSITIVITY VALUE OF R5*
50 mV 22k
100 mV 47 k
250 mV 120 k
500 mV 220 k
1V 470 k
*Sensitivity equals RS x 500 000 ohms.
TABLE 1B — POWER METER
FSD=0dB
R3,4 and 9 are 100 k
POWER OUTPUT VALUE OF R5
INWATTS 4 Ohms 8 Ohms 16 Ohms
5 150 k 200 k 270 k
10 200 k 270 k 390 k
15 240 k 330 k 470 k
20 270 k 390 k 560 k
25 330 k 430 k 620 k
30 360 k 470 k 680 k
40 390 k 560 k 820 k
50 430 k 620 k 910 k
75 560 k 750 k 1.1M
100 620 k 910 k 1.2M
150 750 k 1.1 M 1.5M
200 910 k 1.2M 18M
250 ™™ 1.5M 2M
R5 =32+ PR  Where P = power in watts
R = speaker impedance in Ohms.

capacitors, diodes, ICs and transistors
should be observed. Some care must
be taken when mounting the LEDs in

SPECIFICATION LM339

Maximum supply

voltage 36V order to obtain even spacing and good
Supply current 0.8 mA typical alignment. The long lead of the LED
Voltage gain 200 000 V/V should be inserted in the hole furthest
typical from the edge of the board. Put a

Offsett voltage 2 mV typical slight curvature in the leads so that the
Bias current 25 nA typical LEDs can be aligned against the edge
Response time 1.3 uS typical of the board (see photo). Take care

not to bend the leads too often or too
close to the body of the LED as the
leads break very easily.

Output sink current 16 mA typical
Input common-
mode voltage

range 0to (VY — 2 volts)
CALIBRATION
Resistor R5 is selected from Table 1
CONSTRUCTION and this will ensure a result within 10

The meter will most likely be
mounted in an existing amplifier or
piece of equipment and for this reason
the board construction only is given.

Layout of components is non-critical
but, as with any multiple IC device,
construction is greatly simplified by
using the printed-circuit board
specified. The usual precautions with
polarities of components, such as

percent of that required. Greater
accuracy may be obtained by using a
variable potentiometer in series with
R5. To adjust this potentiometer
inject a signal (around 1 kHz) equal to
0 VU (VU meter) or maximum power
(E = v/RP, e.g. 4 ohms and 100 watts,
E = 20 volts) and adjust such that the
second top LED (VU meter) or the
top LED (power meter) just lights. @
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CEMA @

CEMA AND MOTOROLA
- COME TOGETHER
IT’S OFFICIAL =

Cem_a Distributors are now a franchised distributor of Motorola
Semiconductors — Australia wide.

-. A‘i J

ol

It all starts on November 1st and we are ready to go. Stocks are on the
shelf there's more coming in and for openers we have an offer you will
find hard to refuse.

Our stock will be broad and deep — covering all the product groups you
are famitiar with — but just to up-date you, we will list them . ..

o SMALL SIGNAL-INC.FET’S « LINEAR CIRCUITS: Op. amps

« SILICON POWER yolt Regs
nierrace

¢ SILICON RECTIFIERS Communication

« ZENER DIODES « DIGITAL CIRCUITS: CMOS

 R.F. HTL

« THYRISTORS and M6800 MPU

« OPTOELECTRONICS

So — we have the product — we also have the people
and the outlets. If you still have to be convinced, why
not call your nearest office or agent and ask about
that super opening offer.

b COME TO MOTOROLA —
T COME TO CEMA

CEMA ©DISTRIBUTORS) PTY. LTO

TN
« rrancriszo MOTOROL A @)

SEMICONDUCTOR DISTRIBUTOR
OFFICES: SYDNEY 439-4655 MELBOURNE 329-7144

AGENTS: Adelaide Brisbane Canberra Wollongong
NAME: Woollard & Crabbe  Electronic Components (Q’ld) Custom Scientific Macelec
PHONE: 51-4713 371-5677 476179 29-1276
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GROUND | VERTICAL
PLANES FOR G.P.WITH ‘
27wvC 3.8dB GAIN

Convention, 1 1deal for contined
le.p 108 l space 212" high
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A J m
V.H.F. SUPERSNOOP | Hinly efficie 1349 95
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SAVE OVER $100 ON
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MONITOR AND
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1. Camera on flexible ¥
mount with { 18 lens and
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2.5 T.V. momtor
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Calculators
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loaded. Fibie glass ABT 20" mount
aenal 48" with lead a Jitfy Cenue \'
and plugq loaded. A ternfic
$27 5 performer.  Compl Sanyo Junior $19.95
£ 0 S‘]g 95 Sanyo Student $35.00
PLP 32 o Sanyo Scientific $120.00
BASE LOADED MARINE SPECIAL
SPRING MY No ground plate Tell us your requ.rement
duty snap mount needed for glass PLP $2 00
S'S whip complete boats Centre -
jvith lead and plug. loaded. Pricey bu(’
Xtra range good ‘ C . B .
$2950 $49.95 X-TALS |
v u »
PaPv2 LT O] SR fS,',w",",L",’n’ vedrn;d
Supptied patrs
with 455 KC
spacing  Avarlable
pow on 27.065 21.275
27.085 21.320
21.128 27.340
27.1585 27.880
27.240 27.890
27.25 27.900
27.910
I, post free
27 MC Novice Rig. Fully synthesized on 23 U.S, CB
channels. Robust all metal case. Squelch. P.A
illuminated CH, SEL. 19 transistors, 9 diodes, Best
value we've had.
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\:v‘uh l)!(a:w' Mid Dome all $I69 pair e N
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World Range
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175 MC. Zone chart 16

TR AC Bat. 3
aersals, LED, squelch,
tone

:{eTe) 554 Pacific Highway Killara
N.SW. 2071

TOKAI| TC5038B 5 WATT 27 MC.

TOKAI 5 WATY
27 MC (5041)

Great Value
Hand Phones

27 MC 3 channel facilsty, tone cal!
meter, 13 wans  Gu teed non
plastic case Vinyl carry case and strap
The best we think at

CONTACT CT 10 1 WATT

This 15 our special bargain 12 trans
channel switch. Tone call  Robust
rm-tal case Hard to heal at

s39 9.

We think this is the smallest 5
watter available Only 1 178
thock But what a performer
3 channel fachty, squelth,
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upe State  req
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3 WATTER
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5 WATT

20X QOT®»

bat,  saver

Guaranteed
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carry

PA
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Vinyl ase

10 6 chanrniel

sllg PP S2

Indispensable for the navice
Performs lots of functions

1 Xtalcheck 4.SW.R

2. Powerout 5. REL. Field STR

3. Modulation 6. Oscllator, etc

tel. 4982611
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THREE-WAY
SPEAKER
SYSTEM

A high quality system for use with conventional
amplifiers, or with the ETI 435 Crossover Amplifier.

MANY of our readers have asked us to
publish a design for a medium to large
sized three-way speaker system.

As we were in any case planning to
design an enclosure suitable for our
previously described active crossover
and amplifier project we decided to
kill two birds with one stone and to
design an enclosure suitable for either
purpose.

We originally started our
investigations by wusing a design
supplied to home constructors by one
of the major speaker manufacturers.
Surprisingly we found that the original
design had a number of failings — to
the extent that little has been retained
except for the original cabinet
dimensions. PROJECT 459

Several problems had to be
overcome. Firstly, the original e S
enclosure was found to cause bad 17 S - T
colouration due to flexing of cabinet o
walls. Consequently the first - ! |
modification was to brace the box | I IR
walls. It was then determined that the
sensitivities of the three drivers were
different, the main problem being that
the mid-range was about 4 to 5 dB
down on the tweeter and the woofer.
This problem was overcome by adding
an attenuator network to the tweeter
and by winding coil L1 with two to ‘
three ohms resistance for the woofer. .

The increased dc resistance of the coil fg;u’s' f','l’,ffg,fffif ) S I I
attenuates the woofer slightly as well the ETI 439 system
as allowing a much cheaper coil to be f{conventional cross- l__ | | | 11 |1 L

used. Both coils in the bass mid over). g % T w0 oo Y o
FREQUENCY HERTZ
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crossover (L1 and L2) were wound
this way as a higher resistance in the
coil L2 does not have any serious — i 1 0 0 I O L A
effects and avoids the necessity of | ‘
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using two different coils. i Al ERERE
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THREE-WAY SPEAKER SYSTEM

I
o - 6.8uF 1p . o 1L o o
pou | T I
+ 6.8uF ! 19 RS OR6 OR7
‘*—‘"—": 100 2 100 O 100
L1
2.8mH ‘T"_"' l
6.8uF i
INPUT 2.
- [
c3
6.8;1Fl I 1 : +
c2
il [HSHS ¢ |
c1 @ @ |
6.8uF |
ca !
T 33“FT WOOFERil
o——4 ¢ - : :

Fig. 3. Circuit diagram of the three way crossover. If crossover amplifier is used only the components to the right of the dotted line are

required.

impedance mismatch and phase errors.
This was cured by adding
compensating networks, R1, R2 and
C4 for the woofer and R3, R4 and C8
for the midrange, to control the
impedance presented to the crossover
network. This restored the crossover
frequencies to their proper positions
and smoothed out the response
considerably. Further tests showed
that the positioning of the drivers in
the original system was causing
cancellation between woofer and mid,
and mid and high off-axis and the
drivers were therefore positioned in a
vertical line. This improved the
smoothness of the off-axis response
considerably.

Finally a new 50 mm dome midrange
(AD 0210/SQ8) was substituted for
the 125 mm cone type (AD

5060/SQ8) specified for the original
system. Although the 50 mm unit is
much more expensive it has similar
sensitivity but wider dispersion and
considerably lower distortion. If
expense is a limiting factor however
the cone type will give quite
acceptable results. Note however that
the mounting hole for the 50 mm
dome is 112 mm and is /arger than
that required for the 1256 mm cone
type (108 mm).

CONSTRUCTION

The Crossover.

All the crossover coils are wound
with 0.063 mm (22 B & S) wire. Coils
L1 and L2 are wound on a 13 mm
former and coils L3 and L4 are wound

The completed crossover network contains all the components for the conventional three-
way system. The same board may be used if crossover amplifier is used simply by leaving off

the unnecessary components.
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on a 10 mm former. These coils do not
have many turns and are quite easily
wound by hand. Try to keep the turns
in layers as far as possible but some
jumbling of turns will not materially
affect results.

Polyester capacitors should be used
in all positions except for C4 and C8
which may be non-polarised
electrolytics. Note that the resistors
are made up by series — parallel
combinations of 10 ohm half-watt
resistors. This is cheaper than using
individual high-power resistors for
these positions.

The polyester capacitor are available
from many sources including Philips
and Soaner. Space has been allowed
for the physically largest type.

After mounting all components on to
the boards, attach leads to the

PARTS LIST — ETI) 439

R1-R11 Resistor 10 ohm Y2 W 5%
C1-C3 Capacitor 6.8 polyester
Cc-4 " 33 UF non
polarised electro
C5-C7 " 6.8 UF polyester
Cc8 " 4.7 UF non
polarised electro
C9,10 " 3.3 UF polyester
L1,2 Inductor 2.8 mH see table 1
L34 " 0.amH o W

PC Board ETI 439

Philips AD12100/W8 woofer

Philips ADO210/SQ80r ADS060/SQ8
mid range

Philips AD0160/T8 tweeter

Wood Box to Fig. 5.

TWEETER
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Fig. 4. Component overlay for the crossover.

crossover long enough for later
connection to the drivers, and to the
rear panel terminals.

The Box.

The enclosure volume is 82 litres (2.9
cubic feet), the outside dimensions of

Fig. 5. Box dimensions for
the three-way system.

the box are 756 x 496 x 320 mm. Two
boxes may both be cut from a single
1800 by 1200 mm sheet of 18 mm
veneered pine board except for the
front and rear panels which are cut
from plain 19 mm pineboard. The
internal bracing is 45 x 19 mm hard-
wood glued on edge in the positions

NOTES

shown in the drawings. A further
brace between centres of front
and rear panels may also be

added. Cleats of 19 mm square
timber should be glued into all internal
corners of the box and care should be

taken to ensure that the box is
absolutely airtight.

ALL OUTSIDE WOODWORK
IS 19mm PARTICLE BOARD
COVERED WHERE VISIBLE
WITH THE DESIRED VENEER

t— 19
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- 320
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p-——————t---—-——- — | | ALL DIMENSIONS ARE 7
| 5 CUTOUTS i | | MILLIMETRES %
| I | | INTERNAL BRACES ARE g
| 13x6mm ! -74 DIA lL 45mmx 19mm é
B Bt 1 ¢
' |« 7 2
| N e 4 2
| s
, —~*112DIA | REAR BRACE é
| _ R I [ %
' { /FRONTTO | FRONT TO ]
| REAR BRACE REAR BRACE| ( . REAR BRACE 2
720 A i e i | 450 Z
, K T B0\
::}DE BRACES —|—— \\J I' % g
i ; T z
| | | SIDE BRACES 2
| ' 7
I L . 3?6 2
| i ?
| |I 300 %
1 |
| : 200 2
| | r g 4
g | - ‘ 2 7
A : - + ¢
1‘9 , ' SECTION AA
e ——+4 460 =19
19
*112 DIA (AD0210/SQ8
A 108 DIA (AD5060/SQ8
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THREE-WAY SPEAKER SYSTEM

TABLE 1

INDUCTOR WINDING DETAILS

L1, 2

28 mH

300 turns

0.063 mm (22 B&S) wire

25 mm inside diameter 13 mm
long

L3-4

0.4 mH

130 turns

0.063 mm (22 B&S) wire

20 mm inside diameter 10 mm
long

Fig. 7. Assembly diagram for the
cabinet.

60

4X DIA

—

-

i x

2X DIA.
P

Fig. 6. Dimensions of bobbins used to
wind coils L1 to L4. For L1 and L2
‘x“=13mm, for L3 and L4 ‘x’ =

10 mm.

The prototype speaker with grille removed,
The plugged holes were for trial positioning
of midrange and tweeter.




The box should be lined on all sides
and the back with 50 mm — thick
fibreglass and the cross-over network

mounted in the vicinity of the woofer.
Mount the terminals to the rear panel,
connect them to the crossover
network and drape the leads for the
drivers out of their respective holes.
Roll out some plasticine such that its
diameter is about 2 or 3 mm and apply
it around the circumference such that
a good seal will be obtained when the
driver is mounted in position. Finally,
carefully fit the drivers into their holes
and secure them with wood screws.

If an oscillator is available drive the
speaker with a low frequency, about
20 to 30 Hz, and listen carefully to
determine if there are any air leaks.
These will be evident as whistling or
hissing sounds. If any leaks are found
they must be cured as the performance
of the box will otherwise be adversely
affected.

Make the grille frame from 18 mm
square timber and staple or glue the
grille cloth to it. Finally polish the
boxes by any suitable method — we
found that a Scandinavian-oil finish is
easy to apply and looks very
professional.

Electronic Crossover.

The crossover amplifier, as described
in the October 1975 issue of ETI, may
be used with this speaker system by
making a few simple changes. The
woofer is driven directly from the low
channel of the crossover amplifier
whereas the mid and high, although
driven from high-channel amplifier,
still require a passive crossover. Thus
three terminals are required on the
terminal panel, a common, one for
woofer input and a mid-high input
terminal.

The crossover required for the
mid-high is the circuitry to the right of
L2 in Fig. 1. Note that with this
system the woofer must be connected
in the same phase as the mid-range
rather than in anti-phase as shown in
fig. 1 for the conventional system.

We noticed that in frequency
response tests the electronic crossover
definitely gave a much smoother
response at the low end of the range.
Comparative listening tests have not
been carried out at the time of writing
so we cannot say whether the
smoother response is audible. But the
performance, even as a conventional

o
m
=
s
w
©o

el

system, is vreally excellent and
comparable with many of the top
quality commercial systems. It is not
an inexpensive system to build but its
cost should be about half that of a
comparable commercial system. o Fig. 8 Printed circuit layout for the crossover board. Full size 224 x 113 mm.
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P.O.Box 15

COMPONENTY 4

(ELECTRONICS) PTY. LTD.
95-97 REGENT ST., REDFERN N.S.W. 2016

6 REDFERN 69-5622

MON-T

SAT:
€.0.D’s:
fee.
acce|
S.A.
included

ted.

kcéeaﬁa at MSC

CORRESP

PLEASE PRI

UES-WED

9am.5.30pm. THURS:
9am-1pm.

SUN:

For replies

in rice.

ONDENCE,

HOURS OF TRADING:
FRI:
9am-7pm.
10am-1pm.
Please add $2.40 to postin
ORDERS UNDER $3.0
please
Post and Packing $0c where not
PLEASE .
T YOUR NAME
ADDRESS ON ALL ORDERS AND

§

send

&

~

J

THE GREAT NAME FOR ELECTR

ONIC

r7 TRANSISTOR BY BENDIX

+2 DIODE RADIO

Completely ready wired with
volume control and switch. Large
tuning dial and complete with 3%" e
8 ohms. .6 watt speaker. Battery “.C
container included. (Batteries not
included) — READY TO GO!!

M.S.C.'s CRAZY PRICE!!

,-_

PLUS P&P $1.0

98.80 eack

Y A

=
I~ “i

} PT T

{ RELIANCE CONTROLS
MULTI-TURN WIRE-WOUND
TRIMPOTS.

Extremely small size coupled
with precision engineering
make these Trimpots a
worthwhile purchase. ONLY
OBTAINABLE FROM US. All

0

)

ANOTHER GREAT IDEA
FROMI THE STATES

‘

@

The WAHL ‘lso-Tip' CORDLESS QUICK
CHARGE INDUSTRIAL SOLDERING
KIT. Model 7700. Consists of Cordless

‘Quick Charge’ Soldering Iron; Separate
Recharging Stand One No: 7545 Fine Tip;
One No: 7546 Heavy Duty Tip; One
Instruction booklet. Special features
include: Complete Portability — Solders up
to 125 Electronic joints Per Charge: No AC
leakage No Groundlng necessary
Soldering Heat in

SPECIAL PREMIUM QUALITY Long Lnfe
Nickel Cadmium Batteries (Outtast Standard

$3995.
Batteries) GUARANTEED FOR 9

YEAR P&P $1.50

NOT TO BE CONFUSED WITH SIMILAR AND
CHEAPER IMITATIONS ON THE MARKET.

20 turn, and in the following
values: 20§ — 25§ — 5082 -
1002 — 20082 — 25002 —
50082 — 1k§2 — 10k§2 — 15k§2
— 20k£) — 1Megfd All above
at 95¢ each. P&P 30c each or
\LO up — 50c.

V' TREMENDOUS SAVINGS)
ON COPPER LAMINATE P.C.
BOARD in Bakelite standard
( ' thick, single-sided.
Sizes: 12" x 4(' $1.00 P&P
45c¢; 24" x 3%' $1.50 (callers
a | only); 48" x 5" $3.00 (callers

only In fibreglass

double-sided 1/32" thick. 36"
x 9’ $8.00 (callers only). 1/8"
thick. 36’ x 9" $9.00 (callers

LOOK AT THIS OAK
MINIATURE ROTARY SWITCHES

Wwow

Precision engineered for precision work. ONCE IN A
LIFE-TIME OFFER . compare M.S.C.’s Prices
with our nearest cheapest competitor and save
yourself a BOMB. ALL NEW . .. ALL PERFECT.
Standard %’ shaft. 2 Section. 8 Pole 2 Position or 6

only). Many other sizes

available at cheapest prices in
Q:ountry. J
’e

NEW |

ex manufacturers
1 AMP transformers.

Pt. No: 9040732. 240V AC to

COMPONENTS IN AUSTRALIA

R GREAT savings PN
IN TRANSISTORS & DIODES

6.3; 9, 12.6 and 22V. $4.50
P&P $1.00. Pt. No. 9040811
240V AC to 6.3 & 28V at 1A
$4.50 ea. P&P $1.50 limit 1

l Pole 4 Position. $1.75 each or 2 for $3.00. P&P 60c

SCOOP PURCHASE OF DIGITAL
CLOCK MECHANISM'S

All new and unused... fully imported.
Complete with Time- setting control, denoting
HOURS, MINUTES & SECONDS. Clearly
visible fngures of 5/16" Ht. Also incorporated
are two _remote micro-switches for setting
Alarms, Radio's or Television etc. With 240V
50Hz Motor.

AMAZING VALUE AT $10.25 each
P&P $1.25

TAKE ADVANTAGE OF OUR SPECIALS

25 Assorted NPN & PNP SILICON
TRANSISTORS. All marked and
1 unused. Not rejects. Very useful
assortment. $2.00 P&P 25c.

GOLORING DC-DC Car converter.
High current at 800mA. Output 6V
21 7.5V — 9V. Complete with 4 way

output plug. Only $4.95 P&P 50c.

20 ASSORTED potentiometers. All
top grade and new. Included are log
& lin. Single, dual and quad gang 5
3 | types in 250K — 50K — 1K — 25K —

conne

L

2=
=
<

20 ASSO RTED

female connection.
4-way.

per customer.

(Another saving on
a popular trans-
former. The A&R
6474, 240V AC to
12.6V C.T. at 150
mA. Overall
dimensions; Base:
3/8” x 1 1/8'%;
Height: 1!,
Weight: 70z. Only

$3.85. P&P $1.00.

SAVE ON THE MSC 2155
TRANSFORMERS — robustly
constructed wound on
fibreglass bobbins for safety.
240 V AC to 6.3, 7.5, 8.5, 9.5,
12.6, & 15V at 1 AMP. An
ideal multi-purpose
transformer at the inflation
staying price of $4.50 each.
P&P $1.00. A

\

\

McMurdo slimline
P.C.B. male and
In 106-5 and
Only $2.25 for 20. P&P 50c

ctors. For

——vewvwy
SAVE NOw

Type
C.M.0S.
4001
4006
4009
4010
4011
4012
4013
4016
4017
4020
4027
LINEAR
LM 380
LM 310A
NE 555
NE 556
LM 723
LM 741
LM3900
LM3909

IN STOCK

AC 126 45c
AC 127 55¢c
AC 128 55c
8C 107 25¢c
8C 108 25c
BC 109 25¢c
8C 177 28c
BC 178 28c
BC 179 28c
BC 547 25¢c
BC 548 25c¢
BC 557 25¢
BC 635 50c
BC 636 50c
BD 139 80c
8C 140 80c
BF 115 65¢c
TIP31C 95¢c
TIP32C $1.00
TIP 2955 $1.60
TIP3055 $1.50

30 $1.40
2N 3055 90c
2N 3638 45c
2N3638A 55c¢
DIODES
EM 401 10c
EM 402 10c
EM 404 10c
EM 406 15¢c
EM 408 16c
EM 401 17c
IN914
OA 9
S.C.R’s
$1003L.52 85c
Cc10681 $1.50
C103Y1 $1.00
C106D1 $1.85
Cl22E $2.25
C20D $2.95

ON I.C’s

a o A
1 off

35¢
$2.35
$1.00
$1.00
35¢
35¢
95¢
95x
$2.15
$2.30
$1.00

$1.50
95¢c
80c
$2.00
$1.19
65¢c
$1.75
$1.20

MANY OTHER TYPES

Please add sufflcient for post and packing

10 up

33c¢
$2.20
95¢
95¢c
33c¢
33c
90c¢
90¢
$2.05
$2.20
95¢

1.25

75¢
1.76
1.00
60c

1.50
1.10

Please add sufficlent for post and packing.

1M and 500§2 Fantastic value at

200 ASSORTED % — % — 1 & 2 watt
only $5.50 plus P&P $2.00. MS resistors. 10 & 20%. 200 for $2.00
4 DIGIT ELECTRO-MAGNETIC | 6 P&P 50c.

HIGH-SPEED COUNTERS. Will
4 operate from 18-36V. Non resettable.

40c each or 10 for $3 P&P 20c or 7
75c¢.

50 PHILIPS Poly
tubular
630 — 400 and 160 volts. All new,

terrific value. Only $3.00 for 20 P&P 75c.

In

capacitors

foil. Type 315 series.

' bankcard
¥welcome here

S
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SPECIAL OFFER ... THIS
MONTH ONLY. 1 10k Linear
Slider potentiometer 45mm PLUS
1 500{) Linear Tab Potentiometer
with 2%"” insulated spindle. ONLY
75c¢ or 10 pairs for $6.00 P&P 12¢
or 50c.

I

95-97 REGENT ST., REDFERN N.SW. 20616
P.Q.

COMPONENTY «

(ELECTRONICS) PTY. LTO.

Box 156 REDFERN 69-5622

THE GREAT NAME FOR ELECTRONIC

COMPONENTS IN AUSTRALIA

TRIO
DIGITAL MULTIMETER
MODEL - 703

The latest piece of famous TRIO-KENWOOD
GROUP Housed in handsome case. DC
voltage range: 2v-20v — 200v-1Kv. Ac voltage
range: 2v-20v —200v-350v. D.C. current range:
200 mA. Resistance range: 200 2K —20K
—200K —2M —20M. Input circuit fully
ﬁrotected against damage due to excessively
igh DC voltage (up to 100v RMS) & AC

voltage (up to 400v RMS) (FULLY
GUARANTEED) ONLY $138.00 P&P $3.00
All States.

FREE @

GIFT OFFER!!

For orders of $15 and over a FREE
pac of assorted capacitors, resistors
and NPN or PNP transistors. Value at
least $2.00.

o

THE WATTMASTER STEREO
CASSETTE DECK WITH

DOLBY SYSTEM. s
4

15 transistors 10 diodes. A b
really handsome addition = 5
for your stereo system.

Power source: AC 240v

S0HZz. Max. power

consumption: 5w. Output

SPECIAL CLEAR-
ANCE OFFER OF
S.T.C. IL.T.T. 20
WATT HYBRID
POWER AMPLIFIERS
TYPE TA20C.

ITT razec

POWLR

Supply volitage (max) 29v
Recommended op. condltlons +22\4
designed for audio applications.
Forms the basis of a complete hi-fi
system. ONLY $10.00 each P&P 50c
FULLY DESCRIPTIVE DATA

THE PHILIPS _—

2" HIGH POWER
O00OME SQUAWKER
TYPE AD0210/SQ8

Power handling capacity: S0OW rms (with
cross-over filter type ADF600/4000/8}
Impedance: 8 ohms. Resonance freq: 270 Hz.
Freq. range: 300 Hz-7 kHz. Operating power:
SW rms. Power handling capacity: 15W rms.
Magnet material: Ferroxdure Wt. of
loudspeaker: 1 Kg. M.S.C.'s SPECIAL
INTRODUCTORY OFFER $34.00 ea. P&P
$2.00

Eouer 750 My RS BY  \isc price only
response: 60-14  kHz $152.95
{Rormar ‘typa). Must ‘be  P&P $4.00
heard to be believed. all States.
THE FAMOUS
"“ETONE” HIGH
PERFORMANCE SPEAKERS

NOW AVAILABLE
15" Model 451 100W rms 40-5 kHz  $92.00
15" Model 467 160w rms 50-4 kHz ~ $138.00
15" Model 474 160W rms 30-4 kHz  $135.00

15"
12"

Model 475 200W rms 30-3.5 kHz $144.00
Model 225 Hi-Fi woofer 80W rms

20-4 kHz $43.00
12' Mode| 231 60W rms 40-7 kH2 $41.00
12’ Model 511 40W rms 40-8 kHz $28.00
12" Model 518 Hi-Fi woofer 50w

20-4 kH2$31.00

12'* Model 246 twin cone 80W rms

12’ Model 365 130W rms 30-6 kHz $114.00
12" Model 366 twin cone 130W rms

30-12.5 kHz$129.00
12" Model 367 130W rms 40-10 kHz $125.00

All the above speakers carry a S year warranty:
please add $8.00 for P/P. Refund will be given
if P&P is less than this amount.

SHEET SUPPLIED.

THE ‘'MARUNI’ o
ELECTRET ..
CONDENSER i
MICROPHONE

A versatile high quality mlke For
professional recording in studios and
perfect for use with tape recorders.
Freq. response: 50-13 kHz. Power
supply: AA type, UM-3 (1.5v).
Output level: (1000Hz) — 68 dB * 3
dB. Comes complete with
mount stand adaptor, wind screen
and a 15" cable. ONLY $12.50 each
P&P $1.25.

ey

swivel |

PHILIPS 1'° DOME
TWEETER THE BEST

THERE 1S. AD0160/T8.

1'' High Fidelity Dome
Tweeter. Power handling
capacity 0 W rms,
Impedance: 8 Resonance
frequency: 1 kHz. Frequency

range: 1 kH2-20 kHz. M.S.C.
PRICE ONLY $9.95 P&P
$1.50 PAIR

PHILIPS 3-WAY CROSS-OVER NETWORK.
ADF500/4500/8.

Rated impedance: 8 ohms. Cross-over freq:
500 & 4500 Hz. Power handling capacity:
A0W rms. $12.00 each. P&P $1.50 PR

NAUNTON
WIRE-WOUND
POTENTIOMETER

2.5 ohms S5 watt.
constructed. Standard Y. x %' shaft.
ONLY $2.50 each P&P 50c.

»

Robustly |

World famous
‘JENSEN' Dyna-
mount car speaker
system. Not just an
ordinary speaker
but one of the finest
surface mount
speaker systems
available, SW'" air
suspended, twin
cone with 20 oz.

magnet. 8 ohm
impedance. $68.00 ) Y\,
per pair P&P $3.00. ("%

40-12.5 kHz$54.00 |

LAST STOCK CLEARANCE
OF “ROOAN” OIGITAL INOICATOR
TUBES — TYPE GR-211

Type GR-211. Electronic
Gas-filled Cold Cathode display
device. In-line 9 — 0 Side viewing.

Specifications: Anode Supply Voltage (Vdc)
Min: 200v. lonization Voltage (Vvdc) Max:
170v. Cathode Current (MA DC): 5 mya.
Power consumption per Electrode: 1w.
Diameter of Glass Tube: 30 rq_ Height of
Tube (Excluding pins): 63mm 3. Height of
Digits: 35 mm. Colour of Display digits: Neon

THE A&R
INSTRUMENT
CASE
Part No: PC1. as currently used for
the Charger 4, also as used in
E.T.I. Projects 118 & 704.

Qutside dimensions are 140mm wiJe

x 133mm deep x 83mm high, Made

with high impact Bakerlite &

supplied complete with undrilled rear

and front aluminium panels, ONLY
3.60 each P&P 75¢

SPECIAL OFFER CONDUCT-0-TAPE

Twin invislble wire. Paper-thin, pressure

sensitive Invisible flat tape conductor for low

voltage use. Elminates ugly cord. Can be

covered with paint or wallpaper without

affectinF efficiency. For bells, intercoms,
oudspeakers.

larms,
100 Feet for only $2.50 P/P 50c

STILL AVAILABLE

SPEAKER
SA-1 60W 3-way Speaker System,
$77.00 $4.25 P&P. 10S5A-1 50w
3-way Speaker System, $56.00 $3.50
P&P. B8SA-1 35W 3-Way Speaker
System, $32.00 $2.50 P&P. All above

=
[

kits comptete with cross-overs,
terminals, wire, screws and coral
emblem.

l::c{ Only $2.50 each to clear P&P 40c per
THE E.M.I.
LIGHT LEVEL
AUTOMATIC

SWITCH TYPE 38

This unit has been designed to enable lights to
be switched on automatically when the
ambient light level drops below a preset value.
The unit will also switch off the iights at any
desired light level above the ‘switch on”
point. All *'solid state' apart from the reed
relay which energises an external contactor,
the unit has extremetly high reliability and
long life.

Specification: Light
presettable from 1 to
level to switch off’ presettable from 1 to
100ft. candles. Contact rating: +20°F to
+150°F. wall mounting box size: 8% x 4%
x 2Ys''. Weight: 3 Ibs. Light Sensing unit may
be included in box or may be mounted
externally at any distance from the control
unit. Made to sell at $50 each. $20.00. P&P
$2.00.

level to switch 'on"
100ft. candies. Light

EXCLUSIVE TO M.S.C. ]

NEWMARKET Regulated
POWER SUPPLY UNIT.
PRIMARY 210
250VAC. OUTPUT — 12V
— 500 mA, DC.

OUR PRICE $9.95
P& P $1.00

(2
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BARGAIN CENTRE

390 Bridge Road, Richmond, Vic.
42-5174

Please allow for postage & packine

fm;mmo ELECTRONICS

when ordering by mait <

Plenty of BARGAINS for the

Radio Amateur or the Hobbyist

15 kHz CRYSTAL FILTERS 10.7 MH:z
M.E.W, $5 each P&P 75¢

2N3055 TRANSISTORS $1 each

58 ohm COAX CABLE 100 yd Rolls,
1/8" diam. $12 roll P&P $1.75

52 ohm COAX CABLE %’ diam. 45¢c
yd, 50c metre.

DOW KEY COAXIAL RELAYS 48 volt
D.C. operation $15 P&P 75c.

3 “N” TYPE CONNECTORS to suit
above $5

SPLIT STATOR CAPACITORS with
screwdriver slot drive, 9 pF, 17 pF or
25 pF. Brand new Eddystone type $3
each P&P 75¢

3ft TWIN CABLE AUDIO LEADS with
3.5 mm plug fitted 10 for $2 P&P
30c.

2" SQUARE FACE 0-1 mA METERS
calibrated 0-60 $3 P&P 75c.

THIS MONTH'S SPECIAL
Brand new 2 track ree! to reel tape
decks. 3 speed (7%-3%-1 7/8) will
accept 7" reels, fitted with counter
and pause control 240V A.C.
operation $19.50 P&P $3

THE WHAT, WHERE,
WHO, HASSLES AND
HOW MUCH BOOK

A comprehensive buyers guide for
electronics hobbyists, radio amateurs,
hi-fi enthusiasts and small businesses.
Contains listings on over 250 firms in
20 categcries. This is a MUST for
anyone interested in electronics. Now
in its second printing. Only $3.00
{includes P&P) to: Amateur
Communications Advancements, 47
Ballast Point Rd, BIRCHGROVE
2041,

SAILORS

A definitive guide to boating
electronics written by Electronics
Today Editorial Director Collyn
Rivers.

NOVEMBER ISSUE
MODERN BOATING

ALL NEWSAGENTS
OUT NOwW

NEW 4 TRACK STEREO CARTRIDGE
PLAYERS. 5 watts output 12V D.C.
operation. In sealed carton. $15. P&P
$2.50.

"CAPITOL” 8 TRACK RECORDING
CARTRIDGES $2 each or 3 for
$5.25.

‘*B.A.S.F.”" €90 CRO2
CHROMDIOXIDE CASSETTES $3
each P&P 30c

6ft 240V AC POWER CORDS with
moulded 3 pin plug 75¢ each or 10
for $6.50

STEREO TONE ARMS complete with
ceramic cartridge $5.90 each P&P
30c.

EDGEWISE 0-1 mA METERS 2% x %"
face 3’ deep calibrated 0-5 $3 P&P
75¢

PANEL METERS 57/8" x 4%"” face
with 0-1 mA movement. Various
scales on meters {gas analyser, etc) $5
P&P 75¢

NEW QQEO 6/40 CERAMIC VALVE
SOCKETS $2 P&P 40c.

MORSE CODE PRACTICE KEYS $1.50
P&P 30c¢

BATTERY ELIMINATORS to suit
transistor radios and cassette
recorders AC-DC 6 wvolt 300 mA.
PS6300 $7.50 P&P 75¢

SPEAKER CABLE, colour codes twin
flex 20c yd.

CAR RADIO ANTENNA, 5 section lock
down $2.50 each P&P 75c

CAR EXTENSION SPEAKER
CONTROLS. Use both speakers
together or separately. $1.50 P&P
30c.

JACKSON SLOW MOTION DRIVES
6:1 ratio $2.30 P&P 30c.

40)

MAIL ORDERS WELCOMED.

Please allow pack and post items

listed on this page, if further

information required send a

stamped S.A.E. for immediate reply

'PROTECT YOUR
MAGAZINES

ETI BINDERS
hold 12 copies

electronics
TODAY

INTERNATIONAL

Send $4.50 plus 80c postage

NSW & A.C.T., $1.50 postage
elsewhere with order to
Subscription Department,

Modern Magazines (Holdings) Ltd.,
15 Boundary Street,

Rushcutters Bay. 2011.

from the above address. J

64

o J

POSITION VACANT

for an aspiring ham, interested in
electronics, Amateur television and
research, no limit on age.

For more enquiries please phone
Australian T.V. Diagnostic Centre {02)
42 6767 or (02) 428 1829.

“OXFORD’

RAOID CHASSIS

INSTRUMENT CASES

ENGRAVED & PRINTED PANELS

“"MINI BOXES” (Aluminium)

Speaker Cases

Rack & Panels (To Order)

Stainless Steel Work (To Order)
Wardrope and Carrcll
Fabrications Pty. Ltd.

Box 330 Caringbah 2229
Phone 525 5222

PROJIGTS
FOR YOU

IN EVERY ISSUE
OF

electronics

TODAY

INTERNATIONAL

PLACE YOUR ORDER
TODAY

" USE THIS
= m . COUPON

COUPON AND %9
TO YOUR LOCAL
NEWSAGENT

== -y
1

{11 he siready delivers your papers — as he probably does —

. there will be nothing more to pay; it not, he may make a .
small charge tor the service.}
. NEWSAGENT v Loooo - . l
. Please deliver ELECTRONICS TODAY INTERNATIONAL l
. tor the next 12 months, starting with the 1ssue to.
NAME l
ADDRESS 2 aoaa .
POSTCODE .. . .
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AMATEUR RADIO

The 8ig Mirror

Early Radio Patents — Part 1

Early Radio Patents — Part 2
Innovations in Antennas

Military's Role In Broadcasting
Modern Crysta Osclllators

Novice Licences — at last!

Radio — The True Pioneers — Part 1
Radlo — The True Pioneers — Part 2

AUDIO

Ampiltier Distortion
Amplifier Technology
Auto-Correlztors In Audio
Better Stereo Sound
Cartridges and Arms
Cassette Speed Regulation
Design your swn FM Tuner
Uouble Quac

How Ambisonizs Works
Loudspeaker Protection
Overcoming PA Problems
Tape Bias

The Unisette Cassette
Unwanted Audlo Slgnals

COMPONENTS

The 566V IC

Using the LM 3900N 1C

The LM0901A114109045 10
Non-Op Amp

ELECTRONICS — IT'S EASY

Simple Power Supplies Part 14
Hlo;v Regulated Supplies Work Part

How Regulated Supplies Work.,
Part 16

Generating Signal Waveforms
Part 17

Generating Non-sinusoidal
Wavetorms Part 18
Electronic Fiiters Part 19
More about Electronic Filters
Part 20
Introduction to Digital Systems
art

Ir'\;roduclng the Aigebra of Logic.
t22

Basic Logic Families Part 23
Dlgital Sub-systems, Counters and
Shift Registers Part 24

ELECTRONIC TECHNIQUES

Eiectronics in Art

Electronics in Medicine — Part 1
Electronics In Medicine — Part 2
Image Intensifiers

Incremental Frequency Detector
Library Pen

Operational Amplitiers — Part )

Operational Amplifiers — Part 2

Operational Amplifiers — Part 3

Sauare Wave Generator

Stable DC Amplifier

Voltage Multipliers

EXHIBITIONS

Piece De Resistance — No. 4
Speclal Cassette Recorder Offer
Special IREE Exhibition Guide
What's On in '75

GENERAL

Apollo — Soyuz Space Link
Life on Mars?

Migrants in Space
Mulitimeter Survey
Scientific Calculators

The Systeme International

PROJECT BUILDING GUIDE

The Art of Soldering
Constructiona Methods
Controlied Temperature Soldering
The Home Workshop

Component Connections

Why Doesn't it work!

VIDEO

Videophone — Experimental Link
Colour Synthesizers

Colour TV Standards

Optimising Your Colour TV
Masthead TV Systems
Understanding Colour TV — Part 3
Understanding Colour TV — Part 4
Understanding Colour TV — Part 5
Understanding Colour TV Part 6
Understanding Colour TV Part 7
Understanding Colour TV — Part 8
Understanding Colour TV Part 9

Sept

PRODULT TESTS

DB8X 117 Dynamic Range Enhancer

Duat Direct Drive Turntabie
Modet 701

Fluke Multimeter 8000A

JBL Jubal Loudspeakers

Jands PS4 Professional Amplifier

Magneplanar Loudspeakers

Phase Linear Auto-Correlator
Pre-Amp

Pioneer SA9900 Amplitier

Quad Electrostatic Loudspeakers

Rabco St-7 Turntable

RTR 400E Loudspeakers

AUDIO

Active Crossover Netwovks
ETt 433a — Part

Audlo Level Meter ETI 438

Active Crossover Amplitier ETI
433b — Part 2

Booster Amplifier ETI 422b

Dynamic Nolse Filter ET! 436

Ceramic Preamplifier ETI 432

FM Antenna ETi 431

Headphone Adaptor ETI 238

Line Amplifier ETI 430

Power Module ETt 422

Sllent A/B Switch ETI 124AB

Skrgple 25 Watt Ampilifier — ET)

[+]

Speaker System ET) 400

Stage Mixer — ET| 414 Part 1

Stage Mixer — ETI 414 Part 2

Two-Tape Facllity ETI 434

Three-way Speaker ETI 439

Ten Watt Power Module ET| 420G

Three Radio Receivers ET) 705
{A,B.C)

200 Watt Bridge Amptitier — ET|
413X%2

CAR

Auto-Amp — ET| 314

Electronic Ignition System
T1 312, Part 2

Filp-Flop Flasher — ETI 231

Solid State Flasher for Cars
ET! 315

ELECTRONIC MUSIC

International 3600 Synthesizer

ETI 601

International 3600 Synthesizer
ETI 601 Qart

international 3600 Synthesizer
ETI 601 P

4]
International 3600 Synthesizer
ETt 601 Part 13

GAMES

Cannibals & Missionaries ETI 803
E'I:ctronlc Poker Machine ET) 529
art |

Electronic Poker Machine ETI 529
Part 2

Electronic Windicator ETt 802
Linc ETI 801

GENERAL

Antenna Matching Unit — ETI 703

Etectronic Flash Trigger ETI1521b

Flve voit 10 amp Supply ETI 119

Home Burglar Alarm — ET | 528

Hornet Calculator Power Supply
ETI 538
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Sept
Jan
May
Apr
Nov

Aug
July
Feb
Oct
Mar

Low Battery Warning — ET) 537

Low-Price Digital Clock ET) 536

Photo Timer — ETI 532

Radar Intruder Alarm — ET) 702

Seconds Display for ET! Clock
ETI 521

Swimming Pool Alarm — ET1 535
ETI utiliboard — ET) 500

SIMPLE PROJECTS

Bicycle Speedometer — ET! 235
Code Practice Osclllator — ET1 236
Simple Loudness Control — ETt 237
Simple Speaker — ET) 437

TEST EQUIPMENT

CMOS Tester — ETI 123
Cross-Hatch/Dot Generator
ETi 704

Digital Display — ET{ 533
Digital Voltmeter — ETI 117
Frequency Meter ETI 118
Grid DIp OscHiator ETI 125
Impedance Meter — ET! 116
Logic Probe — ETI 120

Loglic Pulser — ETI 121

Logic IC Tester ETt122
RF Level Control —ETI 126
Tone Burst Generator — ET} 124
TTL Supertest — ETI| 127




ERRATA & AL

Active cross-over. Sept ‘75.
Change R24, R39, R43, R46 from 220 ohms to 390
ohms.

Amplifiers. ETI 420, 422.

Both amplifiers may suffer from interference from power
mains transients when refrigerators etc switch on and off.
The interference is picked up by the pre-amplifier and may
be greatly reduced by adding 10 k resistors in the emitter
leads of Q9 and Q10. This may be done by cutting the
tracks between Q9 (Q10) and R53, C35 (R54, C36) and
soldering a 10 k resistor across the break.

25 Watt Amplifier. ETI 440, July ‘75.

Printed circuit board layout for this project is on page 102
of the October ‘75 issue.

Components overlay page 68. The capacitor across the
primary of transformer T1 should be labelled C35 not C42.
The capacitor C41 (centre of PC board) is shown with
reversed polarity {circuit diagram is correct).

Page 70 — measured performance is to +0 —0.5dB
between 15 Hz — 30 kHz (the figure 15 Hz was accidentally
omitted.

Resistors R51 and R52 should be 330%2. In Fig. 5 the ‘b’
and ‘c’ of the BD 266 should be reversed and the ‘e’ and
‘c’ of the BC548 likewise. Zeners ZD1 and ZD2 were
omitted from the parts list and are BZX79 8V2 and
BZX79C10 respectively.

In the overlay it is best to join the earths between the aux.
input and tape outputs and to break the shield on the tape
output co-ax at one end.

The dimensions marked 42 and 122 for the position of
the transistor mounting holes should be 47 and 127 resp.
(page 72, Fig. 10).

50 Watt Stereo Amplifier. ET1 422, May ‘74.

Several people have experienced failure of the
power-switch specified for this amplifier. Another switch
by ISOSTAT is available, but its use requires shifting the
power transformer.

A recommended replacement is the SCHADOW type
NE15 No 4 chassis-mounting switch distributed by IRH
Industries. This can be fitted without moving the
transformer.

Audio Projects Vol. 1.

Due to a printer’s error, one illustration was omitted
from the article on the ETI| 422 Stereo Amplifier in our
recently-published Audio Projects Volume 1.

We reprinted as many copies as possible, but some had
already gone out to our distributors. These were put on sale
with an errata slip inserted, showing the missing illustration.

We regret any inconvenience this may have caused.

Fig. 7 page 31. Transistor Q15 should be a BD139 and
Q17 should be a BD140.

Car Alarm. ET1 313, November ‘74.

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 adequately 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 EM-401 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.

Digital Voltmeter. ETI 117, Aug. '75.
Parts list, C5 should be 68 pF. PC board should be ETI
117B not ET| 1178 as published.

Doppler Radar. ETI| 702, May ‘75.

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 is 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 wused 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 intended.

!t has been found that some types of 555 IC from other
manufacturers do not have the same characteristics as the
Signetics NE555 used in our prototype. With these other
ICs the alarm will close, or latch, during initial switch on.

This may be cured by adding a IN914 diode between pin
6 and pin 2 (cathode bar to pin 2) and by changing R20 to
one megohm.

Links A & B have been reversed on the overlay.

Electronic Ignition System. January ‘75.
Fig 5, page 58.
Wires joining points A & B on the circuit board to pins 1

66 ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1975



and 2 of the octal socket are shown crossed over, Point A
should in fact go to pin 2 and point B to pin 1.

Page 56, add to parts list, diode D8, IN914,

Page 57, Table 1. Second heading should read ‘REV
LIMIT — value C14’ not ‘C15’ as published.

Under certain conditions 1C2 may be damaged due to
excessive loading of Q3 or Q6. To overcome this, diodes are
required between the outputs of 1C2/3 and 1C2/4 and the
bases of Q3 and Q6 respectively.

To minimize forward-voltage drop we recommend that
germanium PNP transistors {(eg AC126 or AC128) be used
rather than actual diodes (connect collector and base
together). Fitting these is easy as two links may be removed
and replaced by the diodes.

TO BASE TO PIN 4
——O
OF a3 Ic2
AC126
AC128
TO BASE TO PIN 1
OF Q6 1c2

Electronic Music Synthesizer. ETI 3600, Apr. '75.

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,

Voltage Controlled Filter. May ‘75. page 63.

The printed-circuit board artwork supplied to some kitset
suppliers differs slightly from the one published.

On these boards provision has been made to obtain gain
from 1C4 and IC5. This consists of resistors between pin 6
and pin 2, and from pin 2 to +7 volts on each IC. This gain
is not now required and a link should be installed between
pins 2 and 6 on each of the relevant ICs.

Oscillator. Nov. ‘73.

The accuracy of the zero volt reference may be improved
by adding a 10 k resistor between pin 9 and pin 12 of IC6.

Excessive current in IC6 has also been found to cause
latch-up of the power supply. This may be cured by
removing the link marked 10, directly under IC6, and by
replacing it with a 1 k resistor.

This errata supersedes that published in the October 1975
issue; as the changes noted here have been found to be
simpler and more effective.

Electronic Music Synthesizer. June ‘74.

Parts list page 70.

IC1 should be type 4001 CMOS not 4011 as previously
specified.

Flip-Flop Flasher. Jan. '75.

Page 64.

The captions for figures 3 & 4 should be interchanged.
The circuit on the right is the positive earth version.

Intruder Alarm, Jan. ‘'75.
Circuit diagram Fig 1, page 68.

Delete connection incorrectly shown between point D and
base of transistor Q1, (p¢ board etc is correct).

The 12 volt battery has been drawn the wrong way round.
Positive terminal should be connected to PB1.

Low Battery Warning. Feb. ‘75.

Page 61.

The circuit shown was intended to indicate the general
operating principles of the device. However a number of
readers have asked for specific component values. Here then
are the values that would be used to obtain the operating
characteristics described in the original article.

Resistors — % or % watt 5%.

R12k2

R2 100 k

R3 18 k

R4 18 k

R5 300 ohms

RV1 10 k lin pot

Cc1 22uF 25 v

C2 1.0 uF tantalum

ZD1 Zener 4.3V 400 mW

(0} 2N6027 PUT

Q2 BC 107

Mast-head Amplifier. Dec. ‘74
Page 51.

Parts list, transformer DSE 2581 should read DSE 2851 or
PF 2851.

Fig. 1. C2 should be 25 V rating. C1 should be labelled
C3.

Parts list page 52.

ZD1 should be BZX79C24 or similar.

Diodes D1, D2 are EM 401 or similar.

Circuit diagram page 50, ZD1 should be BZX79C24.

Speaker System. ETI 400. June ‘75

The chokes used in the cross-over may if desired be
wound with 0.8 mm (20 B&S) wire rather than the 1.0 mm
(18 B&S) specified.

Both chokes will be electrically similar but the 0.8 mm
wire is cheaper and will fit onto the specified bobbins more
easily.

Transistorized fishcaller. Jan. '75.

Page 111.

This project ‘ldeas for Experimenters’ item has been
found to work more effectively if a 10 k pot is connected
between the positive rail and the base of the right-hand BC
108.

Warning

The item in ‘ldeas for Experimenters’ concerning
‘Finishing Front Panels’ {page 134, Oct. 1974) contains a
potentially dangerous procedure.

Several readers have pointed out that adding hot water to
caustic soda is extremely dangerous. Heat is generated and
strong alkali may be splashed into your eyes.

The correct way is add the caustic soda to the water
slowly stirring all the time.

Simple Speaker. Nov. ‘75.
Philips have advised that the AD7061/W8 speaker, as

recommended, has been superseded.

The replacement type is: AD7063/M8 10 watt.
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ELECTROMIC AGENCIES

10% order w. .

00 to 6 pm Mon—Fr
rated

30 to 1pm Sat.

12
8
Add postage,

CONCORD NSwW 2137
TELEPHONE (02) 747-6472

(Cnr Lloyd George Ave.)

115-117 Parramatta Rd,
value. C.0.D.'s send $2.00 prepayment.

Trading Hours:

NOTE

agencies

THE MAIL ORDER

DISCOUNT HOUSE
P.O. Box E5, CONCORD 2137

electronic
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AT LAST !

THIRTY FIVE SIMPLE PROJECTS IN ONE GREAT VOLUME!
PLUS A COMPLETE BEGINNER'S
GUIDE TO PROJECT
CONSTRUCTION.

ON SALE NOW AT ALL NEWSAGENTS OR DIRECT FROM ELECTRONICS TODAY
INTERNATIONAL, 15 BOUNDARY STREET, RUSHCUTTERS BAY, NSW 2011. $2.00.

(PLUS 40c POSTAGE)
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PROJECT
119

Drive those TTL
circuits with
this 5 volt

10 amp (max)
supply.

WHILST the introduction of CMOS
has lowered the power requirements of
digital equipment using it, many large
scale systems, because of cost and
availability, are still designed around
TTL logic. For such systems a five-volt
supply having a capability of up to 10
amps is often required.

The choice of power supply for a
system depends very much on the
output requirements. In very low
power applications a shunt regulator
consisting of a series resistor and a
zener may be entirely adequate. For
medium power systems however a
series-pass transistor regulator s
normally used.

Whilst the series pass regulator is very
good with regards to ripple and
regulation the specification of the
transformer is critical if the supply
efficiency is to be above 50%. In a
larger system this can be a very
important factor.

With a switching regulator the
requirements on the transformer are
greatly relaxed and an efficiency of
70% or more can readily be obtained
with mains-input variations of from
160 to 260 volts.

A fourth type is the switch-mode
supply where the mains voltage is first
rectified and filtered. The rectified
mains then drives a high-frequency

SWITCHING
REGULATOR SUPPLY

FERGUSON,
2A MmA Y
20iC)

v
0

TO A® C%6

CLAUBE a 10

20

inverter which employs a ferrite
transformer. Regulation is obtained by
controlling the inverter and by this
means very high efficiencies may be
obtained. Nearly all the components in
such a system work at mains voltage
and hence for safety reasons this
approach was not used in our project.

CONSTRUCTION

All components, with the exception
of the transformer and the choke are
best mounted on a printed-circuit
board such as the one specified. The
choke should be wound as detailed in

Table 2 with four layers close wound
of 14 gauge B&S wire. Due to the dc
current in the choke an air gap is
necessary to avoid saturation. The
easiest method of adjusting this gap
for best performance is to run the

supply at the maximum current
required and adjust the gap by
inserting that thickness of insulation
between the cores which gives
minimum ripple voltage. We found
that a 3 mm gap was required at 10
amps for a ripple of 50 mV
peak-to-peak.

The prototype was mounted in a p

TABLE 1

Comparison of typical series and switching regulators

SERIES

Output Voltage 5V
Output Current
Efficiency

240 Vin

260V in
Ripple Voltage
Regulation 0-10 A
Input Voltage
Transformer Secondary
Diodes Required
Filter Capacitor
Short Circuit Current

50%
40%
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10 A

<5mV pp
<0.05V
240 +10%
85VE@I12A
10 A

33 000 uF
15 A

SWITCHING

5V
10 A

70%

70%

50 mV p-p

0.3V

160 to 260 V
20t0 30 V@ 80 VA
3A

2 200uF

15 A

n



SWITCHING REGULATOR SUPPLY

die-cast box which acted as the

heatsink as well as a shield to prevent
) the radiation of RFI| generated by the
ﬂ switching action of the supply. if
another form of box is used a heatsink
must be added to the transistor-diode
( bracket for cooling.

An external LC filter will reduce the
ripple even further if required. For
example a series choke of 20 turns of
1.6 mm wire on a 10 mm ferrite rod
and a parallel combination of 1000
uF electrolytic and 0.47 polyester
capacitors external to the box will
provide considerable extra ripple
attenuation.

OUTPUT

4 STRANDS JUG ELEMENT
WIRE 40 mm LONG
D1-D4 ARE 3 AMP

DIODES (1N5408)
R7 CAN BE ADJUSTED

R14 {S MADE OUT OF
TO GIVE MAXIMUM
CURRENT REQUIRED.
3.9V or 3.3V
400mV

NOTES
ZD1

R16
1k

C5 1 1000pF

PARTS LIST — ETI 119
Resistor 0.08.§) *

" 338 1w

# a7 W

" 100 1w

" 220 lww

” 390 Qew
" 1k v»w
" 1k W
" 5k6 YW
" a7k MW

Trim Potentiometer 100 2

a acntor 470 pF ceramic

' .001 UF polyester
o O] polyester
' 2500 UF SO V electro
'* 5000 UF 6V etectro

1-04 Diode 3 Amp 100V IN5408
or similar
DS " BYXS50-200

N=O~N

NeENWS o

000000 D DDITD DIDID

(%)
2500 F
50V

+
==
=

ZD1 Zener Diode 3.3V or 3.9V
400 mV

D3
D4

7y
ry

Q1 Translstor 2N2646 or similar
Q2,3 N3645 or similar
04.7 o ?N3642 or simitar
Q5 BD140 or similar
Q6 *r. BDY92 or similar

L1 choke see Table 1

T1 Transformer 20V — 30V @
60VA (7.5 Amp output)
75VA (10 Amp output)

D1

E

8 SW1 Toggle switch 2 pote 240 V
® rated.

g Heatsink bracket to Fig.3

S5 Diecast Box 6357p

38 PC Board ETI 119

_8 3 |' Insulation kit for Q6 and DS

3 ® - * R14 is made out of 4 strands of
) ; ’_; jug element each 40 mm long.

)
: S q EO 2 w

S 23

wo -
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Fig.2 Component overlay.

HOW IT WORKS — ETI 119

IN a conventional series regulator
power supply the resistance of a
series transistor is controlled in order
to maintain the correct output
voltage. The series transistor
dissipates considerable power and
therefore at very high load currents
series regulators are quite inefficient.
In the switching regulator a series
transistor is still used but does not
operate in its linear range. Instead it
switches ON and OFF at high speed
such that the load is alternately
connected and disconnected to a
supply voltage that is higher than
that required across the load. By
controlling the ratio of ON to OFF
time we effectively control the
average voltage as seen by the load.
For example if it is on for 25% of the
time the average output voltage will
be 25% of the input. Thus by
controlling the ON/OFF ratio the
output voltage may be stabilized
whilst dissipation in the series
transistor is very greatly reduced.
However since most loads do not
like their supply to be in the form of
a square wave an LC filter is used
before the load to pass only the dc
component.

Referring to the main circuit
diagram we see that transistors QS5

and Q6 are used as the series switch.

L1 and C7 form the output filter.
Due to the inductance of the choke a
flywheel diode is required, not only
to protect the transistor, but to
provide proper operation. When the
switch is on, the load current flows
through the transistor, the choke,
and into the capacitor and the load
(Fig. A). When the switch is opened
the load current must continue to
flow through the choke and this is
done via the flywheel diode DS (see
Fig. B). The current through the
choke will thus rise during the on

CHOKE

period and fall during the off period.
The current never falls to zerc except
at very low load currents and the
averag: is the same as the load
current.

The operating frequency is set by
the UJT Q! which runs about
20 kHz; the higher tne operating
frequency the lower the ripple
voltage on the output. However as
the operating frequency goes up so
also do switching losses in both
transistor Q6 and diode D5. The
20 kHz was chosen as a compromise.
It is high enough not to be audibie
but low enough to keep these losses
to a minimum. A fast transistor and
diode are still required however. For
example if an MJ802 transistor is
used the power losses increase by §
to 10 watts at 10 amps output
current.

When the UJT fires the pulse
generated is coupled into the base of

Q4 by C4 turning Q| on. This, inturn,
turns on Q2 and the switch Q5/6.
When Q2 turns on Q4 also tumns on
and both latch on. If the current
through Q6 rises above about 12 to
14 amps Q3 will turn on robbing
current from the base of Q2 allowing

Fig. A. Current paths with switching
transistor on.
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+Ve OUT

both it and Q4 to turn off. This also
turns off the output switch Q5/6.
This is the current protection
circuitry.

A voltage proportional to the
output is provided by RV1 to Q7 for

comparison to the voltage of ZDI. If

Q7 is turned on sufficiently it will
also turn on Q3 thus unlatching Q2/4
and turning off the output switch.
Once the supply has stabilised this
action will control the on time of the
switch in each cycle of the 20 kHz,
such that the output voltage is
maintained at a voltage as set by RV1
in a smooth and even manner.

We used a 240 V to 30 V 2 A

transformer, which is adequate for
supply currents of up to 7.5 amps,
however any transformer having an
output of 20 to 30 volts and a power
rating of 60 VA would do. If up to
10 amps output is required then a
transformer with a rating of 75 to 80
VA would be required.

It is also possible to supply the
regulator from a dc supply of 10 to
40 volts. If the voltage available is
less than 20 volts R2 should be
replaced by a link to ensure that the
UJT operates correctly.

Fig. B. Current paths with switching
transistor off.
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SWITCHING REGULATOR SUPPLY

r~ 8 g Fig. 3. Transistor/diode
=74 [+t mounting bracket.
T o iy j_bo
O )
L 2 HOLES 4mm DIA | 1‘0
T N ' TABLE 2 Choke winding details.
CORE Philips E core 4322-020-
34720 two required
hm - 15, FORMER Philips 4322-021-
5.5+t 55 31830 or 4312-021-
! I 4 23622 one required
* 4
1S & T ¥ Four layers close wound of 1.6
SmmDIA ‘ 1 mm wire core gap 3 mm (see
T Cf A} 49 ! text).
4 HOLES
4mm leé« [ N
— _.TT‘J _t 43 C J‘
MATERIAL 1.6mm ALUM
ALL DIMENSIONS IN MILLIMETRES
O
+
§ 2k7
dec INPUT 8 1
MAX 4 6
40V 22 10
™ uhA723
3 1 4 Fig. 4. This circuit recommended by a
5 2 7 components supplier is simple but lacks
+ short-circuit protection. Such protection
< 7o) is difficult to add to this circuit.
5k1 ™ +I
0.14F . OUTPUT
BY X50 T
o—4 + -+ 4 - 0
ETHn /I . %
T =
Fig. 5. Printed circuit-board layout. Full size. 178 x 78 mm. 3 Y
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HERESIPR T

THAT EDGE ELECTRIX HAVE THE BEST PRICES
on AKAI HI-FI [AND MORE] .. ..

AKALJ

Incredible

AP002

low price belt driven

semi-automatic quality 4 pole synchronous
motor light feather touch. Wow and flutter
0.08%. Ston ratio 48 dB. $54.00 off.

3

belt

LIST PRICE
$189.

OUR
PRICE
$135. 4,

drive

That's

o

CASSETTE DECK
GXC-36D

1 $176.

TURNTABLE WX9NH TURNTABLE JEX¥XH SPEAKERS )

AP003

No.2 in the AKAI range Semi automatic
slimline design-brushed
aluminium surface. Wow and flutter
0.05%. Signal to noise ratio 52 dB. At
$176.
recommended list.

$59.00 below price. LIST PRICE
LIST PRICE $162.
$235.
OUR PRICE
PRICE 3122

SW42

This magnificent design produces a bass
sound equivalent to a big system 6.5inch
woofer and 2 inch tweeter. You won't
believe the sound or our discounted

Z
CASSETTE DECK ch\

Usual beautiful AKAI quality with the AKAI GX The masterpiece, Dolby-auto distortion reduction -750
head. Wow and flutter 0.12% wrms. Signal to noise LIST PRICE 0.L.S. function, unique reverse system with mode
ratio better than 48 $289. selector. If you're looking for the best — this is it LIST PRICE
dB. Pause control — $108 off the $498
O.L.S. and chrome OUR ;’i:tcommended
low noise functions .
with a price $70 PRICE OUR
below recommend- $219. PRICE
i ed list. $390
AKAI'S lowest priced AMP. Rated at 15 watts The latest tuner AMP 10 watts RMS per  |ST PRICE
RMS a side. 8 to 100,000 Hz + 0 d8 — 3 d8. LISTPRICE |  channel — frequency response 20-600 $245
Beautifully styled with brush aluminium face and $215 Superb AM and FM stereo reception with all
the usual AKAI high quality. the class of the big AKAI tuner amps. $60.00
off OUR
\_ ‘e $185 4,

(CORAL SPEAKER KITS

@

12" 4 WAY
PAIR
128A1
10" 3WAY
PAIR
108A1

OUR

PRICE
$55

Why pay $200 to
$300 for a 4 or 3 way
pair of top class
speakers? Here's what
to do — buy the kit
® (pair) complete with
all bits and make or
own
cabinets. They really

buy vyour

sound good!

g

A

PHILLIPS 8” 2 WAY SPEAKER SYSTEM
COMPLETE WITH CABINETS AD8K40

.
WY
v ' /
S\ |

/

All ou need is_ a
screwdriver to assemble
this pair of Phih 3
speakers, 12" x
cabinets supplied
watts RMS
woofer and a
dome for each.
sound? Everyone knows
how good Philips
speakers are!

OUR PRICE
$109 Pair

BLANK TAPE . ..

BLANK TAPE . ..

BLANK TAPE . ..

CASSETTES

HITACHI , ;2 2¢ MEMOREXMRX2 TDK

C60LN  1.60 1.47 1.33 1 12 24 112 24
C90 LN  2.20 2.00 1.80 45 , 35 250 1.90 C45LN 1.80 1.70 1.60
C120 LN 2;95 2.80 2.65 €60 2.30 2.15 2.00 C6QLN 1.951.85 1.75
€DC 60 2.35 2.14 1.93 C90 320 300 2:80 S0 LN 2.80 2.60 2.40
CDC 90  3.10 2.90 2.6 C180 LN 5.45 5.30 5.05
CDC 120 3.95 3.80 3.6 C90SD 3.65 3.45 3.25

EDGE ELECTRIXev.Lud;

31 BURWOOD ROAD

BURWOOD N.S.W. 2134
TELEPHONE: 747-2931
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BLANK TAPE ... BLANK TAPE . .

CONCORDE
1 12 24
Cc60 1.20 1.10 1.00 HITACHI REEL TO REEL
€90 1.60 1.50 1.40 . s o
AL7 7" x 1800' 7.50 7.00 6.50
SONY EL7 7' x 1200' 6.50 6.00 5.50
C90 LN 2.55 2.25 2.05 ED7 7'' x 2400° 8.50 8.00 7.50

PLEASE RUSH ME ENCLOSED ,

ISMYCHEQUEFOR .........covvnneennn. +$5 P&P !
]
PLEASE FORWARD INFORMATIONON........... 1
NAME .\ tttitiitnineneeaneaneaneeaeeneeneanennn '
1
ADDRESS . . \tttttittittenteaeneeteneeane i .
.............................................. 1
]

................................... Post Code. .. ..
....................... d
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[Advertisement]

BECOME A
COLOR TV
TECHNICIAN

AND EARN MDNEY THAT
WILL MAKE YOUR FRIENDS
GREEN WITH ENVY

It's a chance for you to get in on the
ground floor, because there will be a
huge demand for new sets and
technicians specially trained in the
field of colour TV servicing. Through
ICS you'll get the necessary training to
break into the industry. However, if
you're already in the TV servicing
field, you'll receive all the instruction
necessary to prepare you for this
coming revolution in home
entertainment. As an engineer,
technician or serviceman, there's a
whole profitable new future about to
open for you.

If you start learning now

With an ICS course you’ll get expert
tuition at home, in your own time.
Mail the coupon and we’ll send you a
FREE ICS career program kit on this
or any of the courses below. Mail the
coupon TODAY,

Hotel Motel Management
TV Servicing — Colour
Accountancy
Bookkeeping, Costin
Computer Programm ng
Electronics

Building & Architecture
Quantity Surveyors,
Carpentrr

Engineering

Mechanical & Civil
Chemical & industrial
Electrical

Automotive

Mechanical Englnoerlng
Panel Beating I.A.M
Business Managomcnt
Small Business
Industrial/Personnel
Ailr Conditioning
Refrigeration & Heating
Sales & Marketing
Creative & Profcsslonal
Writing

SOcnnrlll

Art

e e e CONFIDENTIAL o

ICS Career Programs |

International Correspondence Schools,
400 Pacific Hwy. Crows Nest.
N.S.W. 2065. Tel: 43-2121

| am genuinely interested in starting
my new career as soon as possible,
Please express Career Program Guide
ticked.

TV Servicing [J Air Conditioning &
Refrigeration [J Automotive (J Engi-
neering [J Drafting (J ElectronicsgD

Building & Architecture (IWriting (J
Art [J

0 00000000000 Postcode . .........
Occupation ...........

12.01.26VL
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ETI ;

PTY LTD

py Javear

PROFESSIONAL SOUND
EQUIPMENT FOR THEATRE
AND ROCK BANDS

427-R Two channel graphic
equaliser. Features
Cannon inputs and
outputs and standard
19" rack mounting.
R.R.P. $195.00.
Standard kit still
available at $110.00.

ETI's new 3 way
electronic crossover.
Features selectable
crossover points,
buffered outputs,
Cannon in and out and
19" rack mounting.
R.R.P. $155.00.

414 8 Channel master mixer;
Now features Cannon
inputs and outputs,
robust vinyl cabinet
facilities for use with
stage mixer, new look
front panel. R.R.P.
$547. Standard kit still
available for $254.00.

413 100W Power Slave. 2
rack mounting. Cannon
inputs and outputs.
R.R. $135.00.

Standard kit still

available for $75.00.

433-R

413-2R 2 x 413 mounted on
rack panel. R.R.P.
$281.00.

413-BR 2 x 413 bridged to give
200W RMS into .
R.R.P. $281.00.

414-16 16 channel sub mixer.

Designed for use with
414 mixer. R.R.P.
$487.00. Standard kit
still available at
$206.00

Please send stamped self-addressed
envelope for specification sheets
and ordering information.

|
J PTY.LTD.
Telephone 211-5077
P.0. BOX K39, HAYMARKET

N.S.W. AUSTRALIA 2000

405 Sussex St. Sydney
ENTRANCE OFF LITTLE HAY ST.

MICRO 66

5 WATTS
6 cHANNELs $139.50 crystals Extra)

LAFAYETTE

27MHz TWO-WAY RADIO
FOR INDUSTRY, FARM,
BOATS, SPORTS, ETC.

15/16H x |
5 3/16W x 6 13/16’'D |

The latest in the famous LAFAYETTE
Micro series the MICRO 66 embodies
the versatility, reliability and
performance which have made
LAFAYETTE famous throyghout the
world in 27MHz communications. With
an extra sensitive receiver of better
than 1luv for 10dB S-to-N ratio,
"Range Boost’' modulation circuitry. a
built-in  speaker plus push-button
selected extiernal speaker-microphone
(supplied), the MICRO 66 is ideal for
cats  or Base Station operation.
Operates from 12V DC or 240V AC
with optional Base Station Power
Supply.

3 WATTS 12 CHANNELS

DYNA-COM 12A
$139.50 (Crystals Extra)

A powerful 5-Wwatts input
power in a hand-held
transceiver! Excellent
sensitivity and selectivity.
Ruggediy designed for
extra reliable
performance. This
high-power walkie-talkie l
operates from internal
batteries (rechargeable
Ni-cad batteries available)
or an external 12V
source,

N
g Model HA-310

1WATT 3 CHANNELS

$73.50 {Incl. 27.240MHz}

1,000's of LAFAYETTE
HA-310 walkie-talkies in
use in Australia,
100,000’s throughout the
world attest to their
superior qualities, A
professionally designed,
sturdily constructed,
commercial quality unit
for top performance and
long term reliability.
Rechargeable Ni-cad
-] . batteries are available to
= suit.

u
t
|

All above transceivers are P.M.G. Type
Approved (Licence Required).

A LARGE RANGE OF
ACCESSORIES IS AVAILABLE,
ANTENNAS, CRYSTALS,
CONNECTORS, ETC. PLEASE
ENQUIRE FOR DETAILS.

|AFAYETTE

ELECTRONICS
div. of Electron Tube Distributors P/L
94 ST. KILDA RD., ST. KILDA,
VIC. 3182. Phone 94-6036.
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NEW KITSET

A RECENT and most welcome entry
into the electronic kit business is
Applied Technology Pty. Ltd. of
Hornsby, NSW. The company is
headed by Owen Hill, B.E. a very
experienced electronic design engineer.
Applied Technology are currently
marketing a selected range of kits for
ETI projects.

We recently received three of these
kits for evaluation. These were the
crosshatch generator (ETI 704), the
simple 25 watt amplifier (ET! 440)
and a CDI ignition system based on an
overseas design. All three kits were
very well presented. The packing was
excellent, the printed circuit boards
were made of glass fibre (except for
the CDI unit where phenolic resin was
used) and to aid assembly the
component overlay was silk-screened
on the component side of the board.

The front panels were silk-screened.
All components were supplied in packs
logically grouped as they would be
used. Full instructions were supplied
and it was obvious that great care had
been taken to ensure that even a rank
beginner would have a minimum of
difficulty.

SUPPLIER

All three kits were assembled by two
relatively inexperienced people both
of whom reported no difficulties. The
finished projects looked good and
worked well. They are of very high
quality and have features that few

other suppliers even begin to approach
and yet they are still competitively
priced.

Apart from supplying the kits, or in
fact any individual parts of a kit (such
as metalwork), Applied Technology
offer a back-up service which ensures
that a constructor who has difficulties
can obtain assistance for a small
service fee. Applied Technology
obviously intend to build their

business on a basis of quality and
service. We thoroughly recommend
their products. ®
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P"ILI Ps SPEAKER KITS

Components for 156

e 2 models in stock and on
I & display. Hear the 78 KIT
A 71 (required 2 cubic feet box)
! . Suits Amps 16 — 40 Watts
‘ Rms.
. Comprises:
=|- | Plans, Screws, Circuit

etc. with each Kit.

2 x Dome Tweeters (1”)
Al , | 2 x Sealed Mid Range (5”)
——— J 2 x Bass Drivers (12'’)
2 x GHE/Philips Badges

2 x Sets C/O Comps.
$’29 3 x Yards Tontine
40 x Feet Cable 4X Plugs

and sockets

SPEAKER CABINETS TO SUIT ALL KITS

From 1 cubic ft, to 3 cubic ft. Rawboard
complete enclosures for 7B $59 Pair. Finished
Cabinets 7B $96 Pair.

PHILIPS
14 WATT/CHAN
TUNER AMP

All facilities
AM/FM

$199.00

A FANTASTIC OFFER FROM THE U.S.

6 DIGIT L.E.D. CLOCK KITS

12/24 HOUR SLOW SET
50/60 HZ. FAST SET
BRIGHT ' + TIME HOLO
LEO’s ———

$13-75

Postpaid via airmail

To introduce Sabtronics international to readers of E.T.I.
Australia, we are offering this top quality clock kit at this low
price. All components are brand new factory tested.
SATISFACTION GUARANTEEO!

COMPONENTS INCLUDE:

ational MM14 Clock Chip, 12/24 hour, 50/60 Hz. option.
Bright red L.E.D. readouts (0.27' digit height).
Segment driver transistors.

Cathode driver transistors.

1N4001 Rectifier diodes.

N914 Diode

Carbon resistors.

1000 UF/25 V electro. capacitor.

0.01 UF Disc capacitors.

Push button switches for slow and fast time settings.
Stide switch for time hotd function.

Etched and drilled fibreglass p.c. boards.

Illustrated assembly instructions manual.

N
6
7
6
4
1
9
1
2
2
1
2
1

All you need add is a 9-12 Vac/200 mA transformer and a
suitable case of your choice. No electronics knowledge
required to construct this kit.

ORDERING INFORMATION: The price as listed is in
Australian dollars. Remittance by Bank (cashiers) Cheque or
International Money Order (send receipt with order).

SABTRONICS INTERNATIONAL 58 50X %4883 o

Made in England

Two way dual concentric
monitor speakers /
12" and 15" L

Integrated
Full-range
System

HEAR THE ULTIMATE
IN H! FI SPEAKERS

Our interest in your equipment |[SERVICE FACILITIES FOR
does not cease when you take |ALL HI-FI GEAR.
delivery of it.
It's our ambltl?r'\ that every

r -
?,‘:,rf,haé’e'ow%' r—?awltng‘r::'lspr?:anltl Our qualified technicians have
continue to be more than |the skill and the equipment to
satisfied. service and repair all makes.

We stock: Hitachi, Technics, J.V.C., Shure, Memorex,
Sherwood, Nikko, Voxon, Pioneer, Sonab, S.A.E.,
Maxell, Stanton.

WE HAVE A GOOD RANGE OF GEAR IN STOCK
ETI 400 CROSSOVERS IN STOCK $12.98

GEORGE HAWTHORN ELECTRONICS

966-968 High St, Armadale 3143
P.0. Box 122, Armadale 3143
Phone: 509-0374, 509-9725

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1975

CARDIAC

Computer Learning System.

® A device developed by Bell Telephone
Leaporatories U.S.A. for illustrating the basic
working concepts of computers.

e An excellent teaching aid suitable for
children or adults.

e Compares with plastic or metal versions at
many times the price.

e Contains ten op codes. Memory cells may be
entered and erased manually.

IDEAL AS XMAS GIFTS
Available now at $5.95 plus 40c. postage from:

ELECTRO TECHNICS PTY. LTD.

G.P.O. Box 1210K, Melbourne 3001.
Telephone 699-2716.
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ETI420 UPDATED

The new 10 watt power module.

New printed circuit layout enables latest modules to be used in

four-channel amplifier.

«

+35V($1-1010G)
+48V(S1-1020G)

- o}
Ccé .
0.1u
¢ 2okh ;
10uF
16V ov
0——| OUTPUTK o
‘ TO SPEAKE
INPUT $1-1010 |+ os
$1-1020 i)
3 c5
1000uF R1
1 35V 109
+ +
[ — = [
c2 c3 c7
oV TO
PREAMP 1ouF | Igg;\f 0.1uF
0 g g +——0 oV
Fig. 1. Circuit diagram
NOTE of the power-amplifier
PIN 3 AND 4 ARE INTERNALLY b
CONNECTED TOGETHER
PARTS LIST — ETI 420G
R1 Reslstor 10 21 W 5%
Cl Capacitor 10 UF 16 V electro
c2 " 10uF35Vv
C3,a o 50 EE 35V "
Cs " 1000 UF 35V
c6,7 " 0.1 MF polyester

PC Board ETI-420G
*Power supply must be

Hybrid Module $1-1010G (10 watt) or S1-1020G (20 watt)*

Two off all above components

changed if 20 watt module is used — see text.
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WHEN designing our simple 25 watt
amplifier, ETI 440, we used discrete
transistors in the output stage rather
than one of the readily available
hybrid power modules that are
inexpensive and easy to use. The main
reason for this decision was that we
have been caught in the past by
manufacturers who update their
modules by bringing out new versions
which are not pin-for-pin
replacements. This happened on the
ETI 416 and, as a result, readers who
built that amplifier could not obtain a
replacement module if needed.

The same thing has happened to our
ETI 420 four-channel amplifier. The
Sanken S1-1010Y is no longer
available and the replacement module,
the Sanken SI1-1010 G, is not a
pin-for-pin replacement.

For those readers who need to
replace this module we have designed a
new printed-circuit board which is the
same size as the original board and,
may be used to replace it directly. The
new power module does not have the
facility to alter the gain, as did the
original, between front and rear
channels and the rear volume control
v.iill need to be set higher for the same
relative volume. There should however
still be ample volume available.

One advantage with the new series
modules is that the 20 watt version
(S1-1020 G) has identical requirements
except that it needs a higher supply
voltage. Therefore by simply changing
the power transformer and a few
components in the power supply the
amplifier may be uprated to 20 watts
per channel.

For constructional details and wiring
information please refer to the original
article in Electronics Today Inter-
national January 1973 or Audio
Projects, Volume 1.

CHANGES TO POWER SUPPLY
FOR 20 WATTS

Transformer A & R 5755 (40 V ut
2 A) should be
suitable for domestic
use.
R3 should be 1k 2 watt
(2 x 470 ohm in
series)
R4 should be 3.9 k %2 watt
Cland C2 must be 65 volt working
D1 to D4 should be A15A
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Fig. 2. Component overlay.
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$1-1020G
$1-1010G
$1-1020G

ov
+35V
SPEAKER
OUTPUT
SIGNAL
INPUT
ov
+35V
SPEAKER
OUTPUT

oD S1-1010G ad
S1-1020G
ETI 420 G
Fig. 3. Printed-circuit board layout. Full
size 118 x 38 mm, -—

PHIUPS SPEAKER OUTFITS

PHILIPS SPEAKERS
* Kk K Complete & Polished at Kit Prices ® X %

AD 0160/T8 $10.00
AD 5060/W8 $10.00
System Complete Enclosure only AD 5060/SQ8 $20.00
AD 7061/M8 $10.00
2A $ 50.00 $15.00 AD 7066/W8 $15.00
3A $ 57.00 $21.00 QD gggg//wg 313.00
D 15.00
4A $ 90.00 $26.00 AD 9710/MO1 $36.00
AD 1065/M8 $23.00
oA U el S0 AD 10100/W8  $40.00
6A $123.00 $34.00 AD12100/HP8 343.00
AD 12100/M8 40,00
7A $127.00 S500 AD 1265/M8 $24.00
AD 1265/W8 $25.00
® All units factory finished in genuine teak or walnut timber AD 12100/W8 $40.00
veneers (not vinyls).
® Also available in brilliant modern colours, lime, orange, CROSSOVERS
yellow, white, black, purple, navy, red. ADF 1600/8 $ 7.00

Cartage and packing extra. ADF 500/4500/8 $12.00

ETI speaker design is also

WILDWOOD §

FURNITURE & ELECTRONICS

Showroom & Factory

20 Kolora Rd., West Heidelberg, Vic. 3081.

Write to P.O. Box 79, W/Heidelberg, Vic. 3081 for further details: or phone (03) 459-3636
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Build your own test equipment?
NO PROBLEMS!

Heathkit ——.

Sine-square Wave Generator

A low cost, portable signal source that will be invaluable in a variety
of service and laboratory applications. Sine wave output is 1 Hz to
100 kHz with 5% accuracy and less than 0.1% distortion from

10 Hz to 20 kHz. Rise time is less than 50 ns on the 5 Hz to

100 kHz square wave output. The level of each output is
independently adjustable. Both signals are floating and may be

used simultaneously or independently. A front panel switch

allows choice of internal or external load.

1G-18 PARTIAL SPECIFICATIONS — GENERAL: Fregquency
selection: 0-100 switch {steps 10), 0-10 switch {steps of 1), 0-1
control (vernier) & multiplier switch (x1, 10, 100, 1000).

SINE WAVE OUTPUT: Output voltage: 8 ranges, 0.003 to 10
Vrms {full-scale) with 10 K ohm or higher external load. 6 ranges,
0.003 to 1 V (full scale) with 600 ohm internal or external load.
dB ranges: —62 dB to +22 dB, —12 dB to +2 dB on meter and —50
to +20 dB on amplitude switch in 10 dB steps. +2 dB max into
600 ohm load. (0 dB = 1 mW in 600 ohm). Output variation:

1 dB 10 Hz to 100 Hz. Output indications: Two voltage and one
dB scale on meter. Qutput impedance: 10 V range: 0-1000 ohm;
3 V range: 800-1000 ohm; 1 V range and lower; 600 ohm. Meter
accuracy: ¥10% of full scale with proper load termination,
SQUARE WAVE OUTPUT: Output voltage (peak-to-peak):

-1, 1,10 V into 2000 ohm load or higher. Output impedance:
-1V and 1 V ranges: 52 ohm; 10 range: up to 220 ohm. Power
requirements: 105-125 or 210-250 VAC, 50/60 Hz, 6 watts.

SELAY
—

Component testing
is fast and accurate
with the 1T-121 In-Circuit
FET/Transistor Tester

Single circuit board design makes the IT-121 an enjoyable two-
evening project to assemble and the high performance at low cost
makes it a top value service and design tool

Kit 1T-121, 6 |bs.,

IT-121 SPECIFICATIONS — DC Beta: 1 to 5000 in ranges ot 1 to
50, 5 to 250, 10 to 500, 50 to 2500, 100 to 5000. Collector
currents available: 1 mA, 5 mA, 10 mA, 100 mA, 500 mA, and 1 A.
Gm: 0 to 50,000 pohms. Leakage measurements: Five ranges, 0 to
100 LA, 0to 1 mA, 0to 10 mA, 0 to 100 mA, Oto 1 A. Out-of-
circuit accuracy: 365% for DC beta and leakage. In-circuit accuracy:
Indicates good or bad transistor, FET, diode, SCR or triac. Diode
test: Tests for forward conduction and blocking. Unijunction
transistor test: Measures Veb2s, Rbb, and emitter current {out-of-
circuit). Power Requirements: Two 1% V cells, {alkaline for best
performance). Dimensions: 5" H x 9-7/16" W x 8-1/8" D.

WARBURTON FRANKI

@

/ - o 3
Check o
operating parameters
of any discrete
semiconductor
with your scope
and the 1T-1121 Curve Tracer

Anyone who works with solid-state circuits will appreciate the
Heathkit IT-1121 Semiconductor Curve Tracer. Just connect it to
any oscilloscope with horizontal sensitivity of 0.5 V/div. and
vertical sensitivity of 1 V/div. and get an accurate display of
operating parameters for virtually any discrete semiconductor.
Devices such as bipolar transistors, diodes, SCRs, triacs, F®Ts, etc.
can be inspected or tested for specific applications. Extra leads are
included for tests of large devices or for in-circuit tests.

Kit 1T-1121, 11 Ibs.

1T-1121 SPECIFICATIONS — Sweep Voltage Ranges: 0-40 volts at
1 ampere max. 0-200 volts at 200 mA max. Sweep Voltage
Sampling: .1, .2, .5, 1, 2, 5, 10, 20 and 50 V/div. ¥3%. Sweep
Current Sampling: .5, 1, 2, 5, 10, 50, 100 and 200 mA/div. +3%.
Sweep Dissipation Resistors: 0, 10, 50, 100, 500, 1000, 5000, 10 k
50 k, 100 k, 500 k, 1 M £10%. Step Currents Available: .002, .005,
.01, .02, .05, .1, .2, 2, 5, and 10 mA/step, +3%, 3250 nA offset
current max. Step Voltages Available: .05, .1, .2, .5, and 1 volt/
step, +3%, ¥5mA maximum offset voltage. Calibration Source:

9 volts £2% in 1 volt steps. Oscilioscope Requirements: Bandwidth
to 20 kHz or greater. {DC-coupled oscilloscope is recommended).
Operating Temperature Range: 10°C to 40°C. Temperature
variation, referenced at 25°C, will have a maximum effect of 1%
on all other specifications. Power Requirements: 110 to 130 or 220
to 260 VAC. Dimensions: 4% H x 11%" W x 10" D.

Test transistors
in- or out-of-circuit
with the Heathkit IT-18

You don’t have to remove transistors or diodes from the circuit
when you use the Heathkit I T-18 In-circuit/Out-of-circuit
Transistor Tester. Its low internal impedance and handy color-
coded test leads assure easy, reliable in-circuit checks. The large,
easy-to-read meter permits direct reading of DC Beta (gain) on two
ranges, 2-100 and 20-1000. The 1T-18 also makes out-of-circuit
leakage measurements for transistors and diodes, range 0-5000 HA.
It will also match and identify NPN or PNP transistors. The 1.5 V
battery-powered circuit will not damage a transistor or diode that
is incorrectly connected. Not for use with high power or switching
transistors.

KitIT-18, 4 Ibs.

IT-18 SPECIFICATIONS — D.C. Beta: x1 range — 2 to 100, x10
range — 20 to 1000. Out-of-circuit accuracy: ¥6%. In-circuit
accuracy: Indicates good or bad. Iceo {out-of-circuit only)

- 0-5000 UA. icbo {out-of-circuit only) 0-5000 UA diodes; forward
or reverse current — 0.5000 (A, Power: One standard ‘D’ cell {not
supplied). Dimensions: 4%"' H x 8%" W x 7-1/8'* D.

ADELAIDE 356-7333 e BRISBANE 52-7255 ¢ HOBART 23-1841
MELBOURNE 69-0151 e PERTH 65 7000 e SYDNEY 648-1711

o WELLINGTON N.Z. 698-272
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IRH COMPONENTS

Established 40 Years and here to stay.
b Metal Glaze Resistors

Oiamond spiralted metal
glaze element
25 thous. alloy plated
copper_ leads

Ceramic substrate \
Piated-on copper
end cap
High temperature
soldered

termination

Miniature body

250 x .090

Y2 watt@ 70 C.250" x.090”
Miniature Body Size
s Lower Temperature rise (40 C)
FfUS‘ Thick Film Reliability
R ecneer ﬁ/s Generous Power Safety Factor
colour bands fiys! Fully InsulatedNon-flammable

’ RS, B mabie m¥Es fill0d Mica Filled Phenolic Jacket
phenolic |acket @SUK! THE SAFE ONE

Wire Wound Resistors
— Al | : Inorganic FifQPfOO’

!

IRIC

se LR LAY
0L Parte

Rectangular Ceramic Construction
or...Precision Wound Non-flammable
Resin coated Tubular Styles

Rheostats and Trimmers @

"8

-~

Wire Wound Rheostats and Trimmers

ALSO AVAILABLE:

Ceramic capacitors & filters. Toggle, micro & lamp lighted switches.
Polyester capacitors. Reed switches & relays.
Tantalum & electrolytic capacitors. Indicator lamps.

Standard & miniature carbon potentiometers.

= All these components are available through most electronic suppliers
® but for detailed technical information complete the coupon and post to-day
= METAL GLAZE " WIRE WOUND _ RHEOSTATS _ FILTERS _ POTS.
= CAPACITORS ~ SWITCHES " RELAYS - REED SWITCHES " INDICATORS
a
IRH COMPONENTS = NAME oiiiiiiiiiiint seriirniritiitetsitaniesreseseestietiortstiassssssnsssrasessssssssssssrasonases
OIVISION OF NATRONICS PTY. LIMITEO =
T 7 I = ADDRESS ittt e st eeessaer st s s e s e s e e saes saessaes
a
a

Wholly Australian owned, and the largest manufacturer
of resistive components in the Southern Hemisphere
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ELECTRONICS

—it’s easy!

Digital displays — historical development and forms

THE HUMAN operator of a piece of
digital equipment often needs to know
the results of a measurement or to
monitor progress in a process etc. The
most effective way of conveying the
required information is by means of a
visual display. The display must
provide the information in a readily
understandable form — that is, in the
decimal numbers, alphabetic
characters and symbols (such as pi,
decimal point, plus and minus signs
etc) of common visual experience.

Everyone will be familiar with
common examples of digital display
such as the now ubiquitous calculator,
digital clock radios and cash registers
etc. As the amount of information to
be displayed increases we find much
more complex displays, such as CRT
terminals, which can not only display
a full page of alpha-numeric
information but can generate graphical
data and line drawings.

In this section we will study the
various types of device that are used to
generate the displays of calculators,
digital multimeters and similar
instruments.

Decoding techniques used to convert
those numbers held within the system
(in the binary or binary-coded-decimal
form) into decimal numbers and
alphabetical characters are discussed in
the next section. Displays are dealt
with first because their requirements
partly dictate the decoding techniques
that must be employed.

HISTORICAL OEVELOPMENT
Originally the display of the digital
numbers held within the circuitry was

performed using single lamps for each
binary bit position in the counter or
register of interest. A light ON
represented a 1 and OFF a 0.
Occasionally this may suffice where
binary readout is needed but the
inconvenience experienced where
decimal display is really needed
overwhelms the relatively small
additional cost required to convert the
binary code to its decimal equivalent.

Decimal displays using several quite
different means were developed. An
obvious starter was the columnar
method which used ten individual
lamps placed in a vertical column be-
hind graticules of the figures 0-9. The

decimal number being displayed
showed wup as a single value
in - each decade digit position.

The non-illuminated numbers do not
show if a suitable contrast graticule is
used. This technique was certainly
better than a pure binary-display and
many instrument systems of the late
50’s and early 60°s used this method.
A considerably reduced peak
power-supply demand results with
decimal displays as only one lamp in
each decade needs power at any time.
Disadvantages of the columnar display
were the sheer mechanics of arranging
numerous light-globe holders on a
panet (Miniature Edison Screw MES
lamps were used), the non-aligned
number appearance which was
awkward, and the character size that
had to be small to keep the panel
within reasonable proportions.

To overcome size and alignment
difficulties a number of manufacturers
marketed ingenious opto-mechanical

Fig. 1. This typical digital multimeter uses @ neon-indicator tube display.
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modules. One method used a
moving-coil meter movement to rotate
a graticule, containing the 0-9
numbers, inside a projection system.
The filament lamp illuminated the rear
of the projection screen to make a
quite large number appear at the front.
In this way numbers were generated at
the same position giving a visually
well-proportioned multidigit decimal
number. A sketch of this method is
shown in Fig.2. Watching such a
display is somewhat disconcerting, for
the individual numbers wobble into
position with changing values. Another
method used ten individual-lamp
projection systems each with its image
plane set on the same viewing location
on the rear of a screen. Provided only
one lamp was energized at a time the
number was easily read.

Projection systems were, by today's
standards, delicate, costly and far from
ideal. Their continued use and
acceptance occurred mainly because
they did not require high voltage levels
to operate them. Voltage-wise they
were quite compatible with early
solid-state circuitry although
considerable current gain was needed
between the counter circuity — the
flip-flops — and the lamp.

NEON INOICATOR TUBES

In parallel development were
indicating display tubes based on the
principle of the neon tube. These have
become universally known as ’Nixie’’
tubes, a name really applicable only to
tubes of Burrough’s origin. As these
are still designed into new equipment
today — projection devices are seldom
used now — we will study how they
operate in some detail.

The basic neon lamp has two
eleclrodes, see Fig.3a, passing into the
interior of a glass envelope filled with
neon gas. With a low voltage difference
applied between the electrodes the gas
acts as an insulator and no current
flows between the electrodes. At
around 70 V the gas conducts
producing a red glow on the wires. |f
the voltage rises above this value the
neon continues to glow; if it falls
below, the discharge extinguishes. As
there is no concept of rectification in
this double electrode system the neon
will light with ac or dc excitation of
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Fig.2. The moving-coil numerical character display is based on an
optical projection system. The numbers are on a graticule which

=
is rotated behind a lens by a meter-like movement. ;E
sufficiently high voltage magnitude.
Single neon indicators are used
extensively for ‘mains-on’’ indication o
s ] R L)

in instruments, power points and
appliances, in which case a series
resistor is added to obtain operation at
240 V.

The neon-indicator tube, developed
from the basic neon lamp,
incorporates 10 cathodes (when
numbers are to be generated; letters
and other symbols are available) one
for each 0-9 number, which are
stacked on top of each other behind a
fine mesh. Each is insulated from the
others and has a connection lead
brought out through the glass envelope
as shown in Fig.3b. The mesh acts as a
common anode electrode for
whichever cathode is selected. The
tube displays just one of its number
set. Non-energized grids remain dark
and are unseen because they do not
glow.

Numerical neon-indicator tubes are
made such that the numbers appear
either at the side of the glass cylinder
or at the end. Character sizes ranging
from 10 to 50 mm are available. This
form of display has remained popular
for reasons of the very acceptable
readability, nicely shaped character
format and low-costs. They require a
relatively high voltage supply (180
Vdc is typical) and are not as robust as
the solid-state devices described later.

The format and connections of a
typical neon-indicator tube are
illustrated in Fig.4. Note that only one
input drive signal is required to
energize any particular display
character. The majority of all other
displays in use require several inputs to
be energized in order to produce the
desired character. We will see later,
however, that the amount of decoding
circuitry needed for neon-indicator
systems and the solid-state alternatives
is similar.

It is possible to construct
neon-indicators needing lower input —
command voltages. In the Mullard
Digitube, for example, the discharge
remains on continuously. The trigger

GLASS ENVELOPE
FILLED WITH NEON GAS

ELECTRODES

Fig. 3a. Construction of the basic neon lamp.
b. How a multi-digit neon indicator is
constructed from an anode grid and ten
separate character-shaped cathodes.

TEN SEPARATE CATHODES
{INSULATED FROM EACH OTHER)

voltage, a 56 V level change, causes the
discharge to transfer from an
out-of-sight cathode to a visible one.
This single-bit principle has been
applied to a 10 step unit in, which
individual separate numbers are
illuminated as needed. This form of
neon display has not become popular,
probably because the numbers are
arranged in a circle, giving small
numerals which do not line up when
several displays are used to form a
multi-digit decimal number. (One early
variety produced a dot glowing at the
side of the numbers printed around a
circle).

Neon-indicators radiate red light,
which {more by chance than design)
happens to be at a wavelength of
reasonable sensitivity to the eye. Red
is particularly suited to strong ambient
daylight viewing.

MULTI-SEGMENT FORMATS

Each of the above displays uses
characters generated by the
application of a single signal that

provides the character complete. This
is said to be of simple format. An
alternative method is to produce the
character from individual segments or
dots arranged to build-up the shape
needed.

After the very active development
period of the 60's designers and
suppliers are now settling on the use of
seven-segments, hexa-decimal 7 by 4
dot and 7 by 5 dot matrix formats.

Seven-segment format — This is the
simplest and most used composite
matrix method. It consists of seven
equal-size bars placed to form the O
through to 9 series of numbers. Several
distinct alphabetical characters and a

Fig.4. Different types of neon display.
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ELECTRONICS -it’s easy!

minus sign are also possible. The
appearance of seven-segment numbers
and letters is as shown in Fig.5. This
system is based upon a stylised figure
of eight. Of particular note is the
requirement that the individual
characters are generated with different

combinations of bars being
illuminated.
Methods for illuminating a bar

include separate filaments for each,
separate incandescent bulbs,
luminescent phosphors lit by
filaments, light-emitting diodes (LEDs)
and liquid crystal indicators — more of
these later.

Hexadecimal format — these rely on
the formation of a character by
illumination of the necessary dots (or
small squares) of a 4 by 7 dot matrix.
Figure 6 gives the appearance of
number characters generated this way.
Note again the need to energize
selected positions to provide the
required character.

Alpha-numeric matrix format — the
above 7 by 4 matrix is limited in that
whilst it can generate all numbers, it
cannot provide all 26 alphabetic
characters. If the matrix size is
increased to 7 by 5 the full 36
alpha-numeric characters can be
generated. Figure 7 gives the
characters of the American Standard

Code for Information Interface
ASC11.

SOLID-STATE DISPLAYS
Incandescent lamps are very

inefficient at converting electrical
energy into radiant visible energy —
conversion is generally only around

STANDARD NUMERAL’ ’
SET , ,

S
[

l

DISTINCT LETTERS ’_ ,
AVAILABLE l ’ l ’

gesp| » se s @ .
. . [ L] [ ] LI | 2
R K . " s 8
Ounn . ()] s (AKX ] ae
| Q . [ . 1 ]

'0 . s 8 [] [] s ®
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Fig. 7. Alpha-numeric characters as generated by 5 x 7 dot matrix.

20-30 lumens per watt.
Neon-indicators consume less power in
general and deliver a brighter output
but do require a high voltage that is
not directly compatible with the new
standard 0-5 dc TTL signal levels. The
life and robustness of both filament
lamps and neon devices is also far from
ideal. The breakthrough came several
years ago when light-emitting diodes
(LEDs) were developed.

Light Emitting Diodes — LEDs are

This calculator from Hewlett Packard displays calculations and instructions
from the calculator to the user by means of a full alpha-numeric 5 x 7 dot matrix display.
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semiconductor junctions (formed by
the same processes used to make
solid-state signal diodes) which emit
radiation from the junction when
current is passed through it. The basic
materials used are gallium arsenide
phosphide GaAsP and gallium
phosphide GAP.

This form of light source generates
relatively narrow wavelength energy
centred on red vyellow or green
colours. (Typically 635 mm, 583 mm
and 565 mm wavelength respectively)
with high luminous efficacies of 140,
460 and 610 lumens per watt.
Compare these efficacies against that
for a typical tungsten filament lamp of
20 lumens per watt. The term efficacy
should not be confused with
efficiency. Efficiency is the percentage
of radiant power compared to input
power whereas efficacy refers to the
effectiveness of the radiant power
produced in stimulating the eye. For
example an LED producing infra-red.
radiation will have an efficiency of say
3% but an efficacy of zero.

The high efficacy of LEDs means
reduced power supply requirements,
and high visibility is obtained even
when LEDs are driven via a resistor
directly from TTL.

Another feature of LED sources is
the high speed of response — 100 ns is
typical. The operating voltage is
nominally 2 V and current require-
ment varies around 20 mA.

Single and multiple format LED
displays are now available in a wide
variety of forms and they are the most
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Fig. 8. Characteristics of the HP 5082 mini-L ED series lamps.
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nm
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fa) the shape of the lamp, (b) relative luminous intensity versus beam angle; (c) Forward current versus forward voltage.

fe) Intensity versus wavelength of green lamp; (f) Intensity versus wavelength of yellow lamp; (g) Intensity versus wavelength of red lamp.

4 A typical LED indicator lamp.

An array of 10 light emitting diodes as used for paper tape reading.
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cLIP

PANEL
MOUNTING.

NI

La's

RETAINING
RING

Fig. 9. LED lamps such as this may be mounted directly
onto a PC board or onto a front panel by means of the

clear plastic clip.
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Fig. 10. LEDs with integrated voltage sensing amplifiers turn on when the applied voltage

exceeds a built-in value.

LEFT: schematic. RIGHT : luminous intensity versus input voltage. BELOW: ways of

increasing threshold voltage.
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NOTES: 1. ITH IS THE MAXIMUM CURRENT JUST BELOW THE THRESHOLD, VTH. SINCE BOTH ITq AND
VTH ARE VARIABLE, A PRECISE VALUE OF VT IS OBTAINABLE ONLY BY SELECTING.R TO
;:RTAI;%)MEASURED CHARACTERISTICS OF THE INDIVIDUAL DEVICES (E.G., WITH CURVE

2. THE TEMPERATURE COEFFICIENT (TC) WILL BE A FUNCTION OF THE RESISTOR TC AND THE
VALUE OF THE RESISTOR.
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used display medium. Figure 8 gives the
various data of a typical unit. Figure
9 shows how a single lamp can be
mounted in practice.

Developments arising out of the basic
single LED lamps are units
incorporating an integrated resistor
(for direct TTL connection) those
having an integrated voltage sensing
amplifier (Fig.10) which provides a
tamp that triggers on or off as the
input level passes up or down through
a 2.5 V level and the opto-electronic
relay or isolator discussed in a previous
section. Hermetically sealed units and
military approved units that will
operate from -65°C to +100°C with
very high reliability over a life
measured in years of operation are also
available.

Given a matrix of LED lamps it is
quite practicable to generate numbers
and characters by what is called an
addressable system in which decoding
logic decides the diodes to be
illuminated. LED character displays
are marketed as single unit 7 segment
modules and as 4 by 7 and 5 by 7 dot
matrices. Integration has gone as far as
incorporating a complete decade
counter stage (Fig. 11), with the
necessary decoders, buffer amplifiers
and LED display all integrated on a
single LS| unit. As LED manufacturing
techniques are the same as
conventional integration methods it is
possible where large quantity
production is economic, to integrate
the display with the circuitry
examples are to be found in some
styles of 1C wristwatch.

Seven segment LED displays have the
eight diodes placed on a common
transparent GaP substrate. (The eighth
diode provides a decimal point). A
typical single unit is shown in Fig.12 —
they are available in red, yellow and
green colours. The 7.6 mm letter size
is visible at 3 m; a larger 11.0 mm size
can be readily seen at 6 m. Another
series, shown in Fig.13 includes an
integral optical magnification
technique that provides improved
readability for low drive power (1 mW
per segment). These are available as 3,
4 and 5 character units which are
mechanically compatible with
standard printed-circuit board hole
spacings.

To meet the demand for portable
calculators manufacturers also supply
special units with 8 or 9 digits
mounted on a small plug-in
printed-circuit board.

The range of dot generated character
displays is also extensive. A 39 mm
high character is available that can be
read from 20 m. This, as can be seen in
Fig.14, is based upon a large size
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Fig. 11. The Texas Instruments TIL306 displa y integrates all the logic of a complete decade
counter onto the same chip as a 7-segment display. The circuit shown is the schematic of the
device.

= L»Tvtr

‘Fig.12. (a) Three seven-segment L ED
(DL 704) displays mounted on a common
PC board. (b) Internal diode positions for a

right-hand decimal point seven-segment display

module.
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5 by 7 dot matrix and includes the
decoder/driver unit for the most
commonly used BCD code — the
8421-logic input (decoders are
discussed in the next part). Dot matrix
displays with characters as large as 45
cm height are produced. These,
however, are not usually solid-state
but use electromagnetic drives to
rotate reflective dots into or out of the
viewing aperture. Such units, given
adequate ambient light, are visible at
300 . m. Multi-digit dot matrix

) solid-state displays are also made.

Liquid Crystal Displays. Although
LED displays consume little power
compared with earlier filament
displays very little of the power used is
actually transmitted as radiant energy.
Efficiencies of visible diodes are
typically only 0.1%! Thus an LED
display often consumes considerably
more supply power than the rest of
the associated digital system.
Indicators of all types, except liquid
crystal, require about 300 to 500 mW

per character (all segments
illuminated).
The power requirements of the

display could be reduced considerably
if the circuit could switch available

ambient light rather than actually
generate light. Naturally such a
method will only work when

ambient light is available.

In the dark, displays which generate
radiation would still be required.
Displays are available which do switch
ambient light. They are known as
liquid crystal displays and by virtue of
their mode of operation consume very
little power.

Fig. 13. Some seven-segment displays suitable
for calculators etc are assembled in groups
and have plastic lenses to increase character
size.
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MECHANICAL DETAILS

Basically liquid crystal displays
consists of a minutely thin layer of
liquid-crystal material placed within
two thin glass covers. The glass covers
have transparent electrodes deposited
on them in the shape of the characters
or segment needed. This is shown in
Fig.15a. With no excitation the whole
unit appears transparent, for the liquid
crystals remain stationary allowing
light to pass through virtually
unattenuated, that is, no light is
reflected. When an alternating voltage
(40-1000 Hz) is applied to the

electrodes forming the character
shapes, the resultant electric field
causes the liquid layer to become

turbulent, scattering light between the
confines of the deposited areas. The
display then shows an optically dense
character because the ambient light is
reflected. In simple terms application
of an input signal causes the liquid
crystal in the vicinity of the
transparent electrodes to act like a
mirror.

The power requirement for the
circuit driving liquid crystal displays is
around 20uW per segment (compare
this with the lowest 100 uW per
segment but more usually 20 000 uW
for LED characters). Response is not
as fast as for LEDs — 20 ms rise-time
and 100 ms fall-time, but that is not a
serious shortcoming in visual
observation applications. In some
instances faster response is needed —
consider, for example, the use of
photographic recording of a character
display. With LED displays the
display, when being photographically
recorded, can be cycled considerably
faster than the eye can follow.

Liquid-crystals are the most recent
solid-state display to be developed and

it is still too early to state with
certainty if they will eventually
compete seriously with LED
90

techniques. At present the life of the
display is inferior to LED units.
Although manufacturers quote 10 000
hours minimum life (just over a year)
experience has shown that units often
fail after only a 1000 hours.

Seven segment displays are also made
using neon lamps, self contained
filaments and separate incandescent
bulbs. It is to be expected that these
will not be in use in new designs of the
future for the price alone of solid-state
devices will usually undercut the
available alternatives.

Regardless of the display used it is
necessary to decode the binary logic of
digital circuits into a code suited to
illuminate the required number and
combination of characters in the
system used. The next section will
look at the schemes used and at more
efficient methods of driving multiple
character displays.

YOUR LIBRARY

The use of solid-state displays is
straight-forward in simple applications.

SWITCH CLOSED

CAUSES CHARACTER
/ TO APPEAR.
O—

wees | Fig. 14. A large size (38 mm

e, | character) alpha-numeric

«o’ | display constructed from
discrete LEDs and a
decoder/driver IC. (HP5082-
7500).

FORMAT

In each case,however, design
information is vital to ensure that the
displays are used within ratings.
Advanced display design has become a
high-level art and generally
Application Notes are the essential
guide to their successful use.

Hewlett-Packard produced an ""Opto
Electronics Designer’'s Catalog” in
1973 and 1975. The former included
several applications notes, the latter a
list of the range of relevant application
notes now available from HP: both
contain a wealth of practical data.

"Digital display systems’’, written by
E.G. Breeze and available as Fairchild
Application note 212/1, 1972 is also
worthwhile having.

Many other manufacturers — Texas
Instruments, RCA, National, Hawker
Siddeley Electronics, Monsanto,
Mullard, Atron, Litronix, Siemens —
also provide service data that gives
practical advice on how to use their
display products to best effects. ®

Fig. 15. The construction of a
liquid-crystal display.

a.c.
GENERATOR
C) </
~

e /4

AMBIENT LIGHT

LIQUID CRYSTAL
LAYER

GLASS COVERS WITH
ETCHED CHARACTER
DEPOSITED AS ELECTRODE
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Which
man

are Today’s electronic equipment varies widely in its
2 sophistication, and in the demands it makes . . . on
you ] soldering equipment, and the man who uses it.

Which man are you?

B Involved with COMPLEX OR SENSITIVE CIRCUITRY? [ ] Responsible for HIGH RELIABILITY EQUIPMENT?
Sophisticated solid state components, multi-layer Life support, communication, aero-space, weapons
and high density circuitry as found in colour TV, etc. make critical demands on solder joints.
industrial instrumentetion etc. need the controlled ECT SOLDERING STATIONS provide extremely
temperature, slim profile and high power of the accurate temperature from direct reading control:
mains voltage THERMATIC. low voltage for safety: zero tip potential.

Elements, about 4 times normal power, give fast

\ heat up and recovery. The ultimate in accuracy,
m speed, thermal capacity and component protection.

THERMATIC

[~ -]

In-handle temperature control 2 4
and selection. ‘ 'c a
weight, less cord, 40g (T30) °F

@ Handle GENERAL ELECTRONIC EQUIPMENT?
Radio, stereo, black and white TV service, and
general commercial slectronics work require fast
heat-up and maximum versatility. The DUOTEMP
idles at soldering temperature, and doubles its
power for heavy or sequence soldering.

DUOTEMP ] —
Pugh button control o
doubles thermal power
weight, less cord, 40g (D30)
ECT 6724

SOLDERING STATION
CT7 tool: weight less cord 50g

B Keenon HOBBIES & HANDYMAN JOBS? CT6 tool: weight less cord 23g
For broken toys, appliances, automotive wiring, ;
soor chimes, jewellery. and a hundred jobe ereund Whichever man you are, Adcola equips
the home, a soldering tool is a must. The you better for faster, easier, more

inexpensive, single-temperature STANDARD tool

hendles thess Joms with ese. reliable soldering . . . and there's an

Adcola consultant in each capital city
to lend a professional hand.

VIC: 848-3777

D CO L NSW.:  709-5293

S.A.: 42-6655

' STANDARD QLD: 52-3166

weight, less cord, 369 (S30) W.A.: 81-5500
MA 752 T
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BUY STATE OF THE ART SOLID
STATE COMPONENTS -
Direct from the United States!

All listed prices are

in  Australian doliars,

international Postal Money Orders

(please send PO receipt with order for immediste

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

for orders over this amount.

DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED

7400 SERIES TTL

POTTER & BRUMFIELD

Type KHP Relay 4 PDT 3A

Contacts
24 ¥DC (650 coil)...... $1.00 EA.
120 VAC (10.5 MA coil)..... $1.00 EA.

LSI CALCULATOR ON A CHIP

This 40-pin DIP device contains a complete
12-digit calculator. Adds, subtracts, multi-
plies, and divides. Outputs are multiplexed
7-segment MOS levels. Input is BCD MOS
levels. External clock is required. Com-
plete data is provided with chip (includes
schematic for a complete calculator).

W Complete with data $7.00

COUNTER DISPLAY KIT—CD-2

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

The RCA DR-2010 Numitron display tube
supplied with this kit is anincandescent
8 e ve n-segment display tube. The .6" high
number c an be read at a distance of thirty
feet. RCA specs. provide aminimum life
for this tube of 100, 000 hours (about 1l
years of normal use).

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

Kit includes a two-8ided (with plated
through holes) fibreglass printed circuit
board, three IC's, DR-2010 (with decimal
point) display tube, and enough Molex socket
pins for the IC's.

Circuit board is .B" wide and 4 3/8" long.
A single 5-volt power source powers both the
IC's and the display tube.

CD-2 Kit Complete Only $10.95 RN

Assembled and Tested $13.00 < /
2.50 (S e wm WA T/

Board Only $ | Rl ok

Data only $1.00
SLA-1 OPCOA
Pin compatible with MAN-1.
Large .334" character.
Mounts on .4" centers.
Left-hand decimal point.

$2.00 Each; 10 For $16.00

RCA DR2010 NUMITRON

RCA DR2010 Numitron digital

g display tube. This incandes-
“—;;,' cent five-volt s ev e n-segment
5' device provides a .6" high nu-

meral which can he seenat 2
distance of 30 feet. The tube
has a standard nine-pin base
(solderable) and a left-hand
decimal point. Each $4.00

SPECIAL 4 for $17.50

7400 Quad 2-input NAND gate
7401 Quad 2-input NAND gate
7402 Quad 2-input NOR gate......
7404 Hex inverter..
7405 Hex inverter*.
7406 Hex inverter bu
7408 Quad 2-input AND gate.......
7410 Triple 3-input NAND gate...
7420 Dual 4-input NAND gate..... 20
7430 8-Input NAND gate........ 20
7440 Dual 4-input NAND buffer... 20
7442 BCD-to-decimal decoder.......... .80
7447 BCD-to-7 segment decoder/driver. 1.00
7448 BCD-to-7 segment decoder/driver. .80
7450 Expandable dual 2-wide 2-input
AND-OR-invert gate............ .20
7451 Expandable dual 2-wide 2-input
AND-OR-invert gate.......cc00 .20
7472 J-K master-slave flip-flop...... .30
7473 Dual J-K master-slave flip-flop. 40
7474 Dual D-type edge-triggered
£lip=flOPeeececscscansns 40
7475 Quadruple bistable latch. 75
7476 Dual J-K master-slave flip-
with preset and clear......... .40
74L78 Dual J-K master-slave flip-flop. .40
7483 4-Bit binary full adder {(look
ahead carry)...ceeeceescscccns .80
7489 64-Bit read-write memory (RAM).. 3.00
7490 Decade COUNtEr....coosssssssosns .90
7492 Divide-by-12 counter (divide by
2 and divide by 6)....0c00ennn .60
7495 4-Bit right-shift left-shift
register....cccceetttciccnness .75
74193 Synchronous 4-bit binary up/down
counter with preset inputs.... 1.00
*With open collector output
LINEARS
NES40 70-Watt power driver amp........
NES55 Precision timer...........c000ee
NES60 Phase lock loop DIP.
NES61 Phase lock loop DIP...
NES6S Phase lock loop TO-S.........
NES66 Function generator TO-S.....
NE567 Tone decoder....sveeesnssans o
NES5558 Dual 741 op amp MINI DIP....
710 Voltage comparator DIP...... .
711 Dual comparator DIP......couscees
723 Precision voltage regulator DIP.
741 Op amp TO=-S5/MINI DIP......co0.c0n
747 Dual 741 op amp DIP
748 Op amp TO-S5........ .
CA3018 2 Isolated transistors and a Dar-
lington-connected transistor pair .75
CA3045 S NPN transistor array.......... .75
CA3026 Dpual differential amp....... .75
LM100 Positive DC regulator TO-S.. .50
LM105 Voltage regulator........... 1.00
LM302 Op amp voltage follower TO-S. 1.25
LM311 Comparator DIP .
LM370 AGC amplifier......
LM703 RF-IF amp epoxy TO-5.....c000000 .25
LM1595 4-Quadrant multiplier........... 1.00
8093-8094 Tri-state quad buffer DIP..... $1.00
8850-9601 One-shot multivibrator DIP.... 1.50
8811 Quad 2-input MOS interface
gate 15V open collector DIP... .30

FAIRCHILD “TRIMPOTS”

= |

—a

[.!‘7- ) ,.’

Brand new 20 turn precision trimmers. These

. are prime parts,
FOLLOWING VALUES IN STOCK: mostly indivi-

10 Ohm 1K 50K dually packed
20 Ohm 2K 100K in sealed enve-
50 Ohm SK 200K lopes.

100 Ohm 10K 250K

200 Ohm 20K S00K Bach Only 89¢
500 Ohm 25K 1 Meg

Ten for $7.50
Please specify P or L (PCB or wire leads).
Order NOW, these won't last!

COUNTER DISPLAY KIT—CD-3

This kit is similar to t he CD-2 except for

the following:

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

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

c. Five additional passive components are

provided, which permit the user to pro-

gram the count to any number from two

to ten. Two kits may be interconnected

to count to any number 2-99, three kits

2-999, etc.

Complete instructiqns ar e provided to

pre-set t he modulus for your applica-

tion. {";
y—v—'m',( )
[, IC's, 7490, 7447 $2.75
\E e RCA DR2010 tube $5.00
Complete kit includes all of the above
plus 5 programming parts, instructions, and
Molex pins for IC’'s. Only $9.25

CD-3 Board Only $2.25

LM309K: 5-VOLT REGULATOR

b

This TO-3 device is a complete reg-
ulator on a chip. The 309 is vir-
tually blowout proof. It is de-
signed to shut itself off withover-

Babylon Electronics Inc.

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

92

load of current drain or over temp-
erature operation. Input voltage
{DC) can range from 10 to 30 volts,
and the output will be five volts
(tolerance is worse case TTL re-
quirement) at current of up to one

ampere.
Each $1.50 5 for $7.00
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‘The AR-6 is just about the finest
inexpensive speaker one could
hope to encounter.

At Acoustic Research our first aim is to
producc the most accurate speakers we
can make, regardless of size or cost.

The only limiting factors arc the state of
the art and our own engincering skill.

Low-cost loudspeakers

We have also designed speakers in which
price was a consideration. But the
performance standard has remained the
same — the natural reproduction of
music without ¢xaggeration or artificiality
of sound. And in designing the lower-
cost AR speakers, it has been our aim
to choose those compromises with cost
that would have the least effect on the
accuracy of sound reproduction.

This approach has resulted in a number
of spcakers in various price ranges whose
performance often comes surprisingly
close to that of the most expensive

AR spcakers.

The AR-6

One such speaker is the AR-6, which
Stereo Review described this way:

‘It is noteworthy that the bass response
measured for the AR-6 was almost
identical to that we measured for the
AR-5. .. This is exceptional performance
for a speaker of this size and price . . .
As we have mentioned, the AR-6's polar
response was very good . . . quite similar
to that of the more expensive AR
spcaker system

‘Allin all, the AR-6 acquitted itself very
well in our tests. It was not quite the
equal of the much more expensive AR
modecls, whose sound it nevertheless
resembles to an amazing degree, but on
the other hand it out-performed a number
of considerably larger and far more
expensive systems we have tested in the
same way. We don’t know of many
speakers with as good a balance in overall
response, and nothing in its size or price
class has as good a bass ¢nd.’

Musical realism

High Fidelity magazine characterized
the AR-6 as ‘another great bookshelf
speaker from AR . .. a really terrific
performer. The AR-6 has a clean, un-
colored, well-balanced response that
delivers some of the most natural musical
sound yet heard from anything in its
size[price class, and which indeed rivals
that heard from some speakers costing
significantly more.’

Our headline, quoted from Robert C.
Marsh, writing in the Chicago Sun-Times,
summarizes these observations. A low-
cost speaker system that embodies so
many of the performance characteristics of
more expensive speakers would

obviously provide exceptional value.

And, as with all AR speakers, the per-
formance characteristics of the AR-6 are
guaranteed for five years.

The AR-6: ‘The finest inexpensive
speaker one could hope to encounter’.

Acoustic Research

Australian Distributors W.C. Wedderspoon Pty. Ltd.
3 Ford St. Greenacre. Box 21, P.O. Greenacre 2190.

Telephone 642-3993 642-2595,

Available only through these franchise dealers:

Sydney Melbourne

Kent Hi-Fi Instrol Hi-Fi
Mastertone Electronics Tom's Hi-Fi

Miranda Hi-Fi Denman Audio
Apollo Hi-Fi Brash's .
Electronic Enterprises Mordialloc Electrical
Hi-Fi House Pantiles

Instrol Hi-Fi

Autel Systems

Sydney Hi-Fi.

Adelaide Newcastle Canberra Perth
Blackwood Sound Centre  Ron Chapman & Assoc. Douglas Hi-Fi Alberts T.V. & Hi-Fi.
Eon:lglas Hi-Fi
0 eslie Le 5
Darwin . Wollongong Hobart Leonard
Pfitzners Music House Hi-Fi House Quantum Hi-Fi

Brisbane
Reg Mills Stereo
Stereo Supplies
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Geelong

Sound Spectrum,
Launceston

Wills & Co
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INPUT

I *

IDEAS FOR

LED RF INDICATOR

CONNECTOR

ro COAX OUTPUT

An RF output indicator using a LED
is very useful for monitoring the
output of a transmitter. This circuit
will give indication from a 5 W
transmitter. The capacitor C1 and the
RFC are chosen for the appropriate
frequency. The RFC could be replaced
by a resistor for wideband use. The
sensitivity depends on the value of C1
and the resistor used if the RFC is
replaced. For high power transmitters,
C1 could be a small ‘gimmick”
capacitor.

WIDEBAND GATED AMPLIFIER

560
270
400

TA OUTPUT

NTALUM

1

0.1 uF

I
1

GATE PULSE

A 7400 Nand-gate can be biased into
the linear region as shown above and
works well as a low gain amplifier with
a gain of about two (i.e. 6 dB)
between approx. 100 Hz and 10 MHz.
A TTL logic pulse applied to the
unused gate can be used to gate the
output on and off. The quiescent
supply current to the gate should be
between 18 and 20 mA.

94

LED
MV5074 etc.

EXPERIMENTERS

LOW CONSUMPTION VHF WEAK-SIGNAL SOURCE

1.5k

SWITCH ] | R1
O—q
1%
TRIMPOT

—l 15V
== BATTERY

180k

LOOSELY COUPLED SA':S’:LNA
ONE OR TWO TURN LOOP
L1 4

180k

A tunnel diode oscillator makes an
excellent low consumption VHF weak
signal source. The above circuit
consumes under 1 mA from the single
1.5 V battery and provides a useable
weak signal 10 m to 20 m away from a
VHF receiver antenna.

The tuned circuit L1/C1 should

frequency. Cl can be used to trim the
crystal exactly to frequency. Aimost
any tunnel diode will operate in this
circuit, the one used was a GE.
LT1038. The low consumption allows
for extended testing periods or as a
personal ‘beacon’. Harmonic output
can be increased by increasing the bias

resonate at the crystal overtone  current.
c1

BROADCAST BAND

PRESELECTOR

Ie

L

e
s

OUTPUT TO
RECEIVER

.
F

L1, L2 - AEGIS §201
OR SIMILAR BROADCAST
ANTENNA COIL.

When chasing distant broadcast band
stations, some front-end selectivity
helps in sorting out the stations. This
circuit is very simple and markedly
improves the selectivity of the front
end of any broadcast band receiver.

The trimmer C1 is a selectivity
adjustment. At maximum capacity the
selectivity is broadest. It should be
adjusted to suit the particular
situation. The tuning gang is a
standard broadcast gang of either 10 —
380 pF or 10 — 415 pF range. An
alternative to L1 and L2 could be two
ferrite rod antenna coils salvaged from
a transistor radio. They would need to
be shielded from each other and
enclosed in a shield to avoid
extraneous pick-up.

As the name of this section implies,
these pages are intended primarily as
a source of ideas. As far as
reasonably possible all material has
been checked for feasibility,
component availability etc, but the
circuits have not necessarily been
built and tested in our laboratory.

Because of the nature of the in-
formation in this section we cannot
enter into any correspondence about
any of the circuits, nor can we provide
constructional details.

Electronics Today is always seeking
material for these pages. All published
material is paid for — generally at a
rate of $5 to $7 per item.
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LOW COST AUDIO AMPLIFIER

+9 TO 15V

INPUT
O—
)
50k/c
100 vm914
0.1uF
—0
LOUD -
SPEAKER
Q1 Q2 Q3 Q4
BC107,89| 2N3638 2N3053 | BFY50 | CURRENT COST ~ $1.60 THE PAIR
2N3564,5 [ 2N3644,5 2N3567 | BFY51 | CURRENT COST ~ $1.50 THE PAIR
BC547,8,8(|BC212,3,4 2N3568 | BFY52
BC182,34 2N3643 | 2N3644 |CURRENT COST =~ $1.00 THE PAIR
AY113 |
It is possible to build this simple impedance. Do not use a 4 ohm half the supply voltage. The 27 k

audio amplifier for under $4 with
judicious selection of transistors. This
compares favourably with the cost of
an equivalent power IC audio amp.
Power output is 1 to 2 W depending
on the output transistors used, the
power supply voltage and speaker

speaker. It requires 100 to 200 mV
input for full output depending on the
gain of Q1. A BC109 or 2N3565 seems
to work best here. The bias on Q1 may
need to be adjusted for different
transistors. The voltage between the
emitter of Q3 and ground should be

resistor in the base of Q2 may be
varied to set this. It is excellent as a
general-purpose audio amp or for a
signal tracer or tuner amplifier. A 50
NTC resistor may be substituted for
the IN914,

MICROPHONE AMP HAS
TAILORED RESPONSE

INPUT
CRYSTAL ® I
OR DYNAMICE

MIC.

OUTPUT

5k
LEVEL

270

Q1-2N5459, 2N3819 MPF 102 etc
Q2-BC177, BC204, BC212, BC157 etc.

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1975

This preamp is suitable for a crystal
or dynamic microphone. lts response
is tailored so that it rolls off rapidly
below 300 Hz and above 2800 Hz, i.e.
the speech band. It improves
intelligibility in phone transmitters
regardless of the type of modulation.
Q1 forms a bootstrapped audio
amplifier, the imput impedance is
several megohms.

The pot is set at midrange initially
and the audio generator set at any
convenient frequency at a comfortable
level. The substitution box is then
switched wuntil a coarse null is
observed. The pot is then rotated to
improve the null. If the pot wiper has
to move towards the unknown
component the unknown value is
smaller than the value given by the
substitution box; conversely, if the pot

wiper is away from the unknown
component. Keep leads to the
unknown component and the

substitution box short. The pot can be
calibrated with known components if
so desired and only a coarse value
substitution box is necessary.
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IDEAS FOR EXPERIMENTERS
spe(}ial PMF:\gR“%w CARTRIDGE IC
i
Purchase! e

TRANSISTORS L.

15k

C*— MAGNETIC | 0.00474F
h CARTRIDGE _L ouTPUT
100p
GAPAGITORS ‘“"%‘So" T _"3.o_o'4m
—-O0— > —0
=

We have purchased from a

manufacturer who has ceased The above circuit provides RIAA  Distortion at an input of 300 mV is
the production of radio equalization for a magnetic pick up  less than .05% up to at least 5 kHz and
equipment due to the tariff over the range 20 Hz to 20 kHz.  only about0.1% at 10 kHz.

reductions their current
stock of capacitors and CERAMIC CARTRIDGEIC
transistors which we can PRE-AMP

offer at a fraction of original
cost.

ALL TRANSISTORS &
CAPACITORS ARE NEW &
BRANDED.

680pF
12k
TANTALUM

= l H OUTPUT

25uF J

CERAMIC
CARTRIDGE

TRANSISTORS
12— 2N305501 Power transistors,
12— BC108 General purpose

audio, 6-BC 10ac Low noise audio,
12—EM404 silicon rectifiers 400 L_.c

volt 1 amp. PLUS 30 mixed _L
silicon transistors. =

The LM 308 low noise op-amp serves  dB and has a flat frequency response
well as a preamp for popular with a slight peak in the bass region.
60 TRANSISTORS high-output ceramic cartridges. The  The above component values provide a
PLUS 12 DIODES $9.00 above circuit yields a gain of about 25 proper load to the ceramic cartridge.

Post $1.00

IC TAPE-HEAD PRE-AMP
Mounting kits for 2N3055 mica

washers & brushers 9c ea. R
= 3 7
0.047uF LM308H 6 o
CAPACITQBS. 2 8 OUTPUT
100 comprising approx. equal 4 30K
quantities of Philips tubular =Y 8 AN —
polyester (315 series) Polyester 4
film "’greencaps’’ & Styroseal in 0.33uF
standard values to 47 mfd. with a TAPE —-"— L
list price of over $18.00. HEAD =
—t—
100 T_100pF
CAPACITORS $3.50 uF
u
Post $1.00 L
220
: L
METROPOLITAN RADIO =
2 deﬁ%ﬁgh,%&,e,,w“, This circuit is suitable for a tape  of about 15 dB around 2-3 kHz and a
Postal Address Box 105, speed of 3.75 inches/sec. and provides 6 dB boost (to about 21 dB) above 10
P.O. Haberfield 2045. a rising gain at low frequencies (about kHz for reasonable compensation. A
40 dB below 100 Hz) a minimum gain low noise op-amp is used.
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$$SAVE! - BULK BUY
FAMOUS MARANTZ

FM/AM TUNER AMP.-

Recommended

639, 419

Brand new with full 3 year parts & Labour
warranty. 60 watts R.M.S. FM/AM Tuner.
Inbuilt Dolby . It's Fantastic Value!

Another great Douglas
HI-FI DISCOUNT

b2 2222222222232 222 28R 23322 csddddedssds

ARAAARAAARE AR AR A A AA A AR AR A AR AT AR AT A A A Add

'AKAI’ STEREO TAPE
DECK & BUILT-IN AMPS.

Sensationally Discounted lgg
Originally $445 $

Model 1722 W — A guality stereophonic HI/FI Tape recorder with
every desirable feature. This 1975 AKAI has a recommended retail
price of $445 and was discounted by us down to $269. Now we
negotiated to take a shipment to sell at the unbelievable price of
199 — Tape spools not included!

Features

@ Fantastic Frequency response 30 to 21000 HZ =30B at 7'
1.P.S. @ 6 watts R.M.S. output @ 2 inbuilt 7 x 5 speakers &
external speaker jacks @ pause control @ Complete P.A. facility
@ Auto shut off at end of tape ® Monitoring while recording @
Tape selector switch for wide range of Tape @ Quality timber
cabinet @ large Twin VU meters @ Magnetic Phono Input — one
of the few recorders to have this quality feature.

ARAAARA A AR AR A ARAAAAAAAAAAAAAAARARRAR AR A AR AA A AR AN AR AR AAAAAAAAAAA A AR AANA AN A A A A Ak

Douglas-hift

MAIL ORDERS TO
VIC. — 191 Bourke Street Melbourne
N.S.W. — 65 Paramatta Road 5 Dock

$369L"m“’ 49446 09003 «

SANSUI 771 FM/AM TUNER AMP

45 x 45 watts RMS. A sensational buy!
‘SOUND’ HI-FI FM/AM
Ielnjv?rsEzns f\ 2“5nvl«::ms RMS. $249

PRI TIITTTTTEr TR T eI PHE T T e T e e eyee

63 9321
798 4177

Cw/236



BASF ACCESSORIES

let you take care of it yourself

BA4711
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TWEETER LEVEL CONTROL

A new level control for mid range and tweeter speakers is
now available. Realistically priced, the AT-40, distributed
by the components division of Plessey Australia Pty Ltd, is
an additional item in the company’s range of hi-fi
accessories.

This type of level control, usually fitted to the front or
rear of the speaker enclosure, allows for greater flexibility
and selection of performance in establishing a hi-fi system.

The major significant feature of the AT-40 is an ability to
ensure that constant impedance and crossover frequency
are maintained in the system.

BLACK BOX INCREASES CAR
STEREO POWER BY 300%

Music buffs who want the same power in their car stereo
that they have in their home should see the new ‘black box’
from Pioneer — a power amplifier called the AD-304. This
amplifier fits under the dash, even in the boot, and gives
out a minimum 15 watts RMS per channel, compared with
the average 3 to 4 watts RMS of most stereo players.

A word of warning! Ordinary speakers cannot handle the
power this amplifier, and Pioneer recommend that speakers
rated maximum 20 watts or higher be used e.g. TS-160,
TS-161, TS-692, TS-693.

PIONEER CT-F9191

Pioneer’s latest front loading cassette deck features two
independent drive motors, one an electronically-controlled
dc motor for record/play operation, and a second motor for
fast forward/rewind.

Separating the two functions in this manner has enabled
wow and flutter to be reduced to 0.05% — 0.07% claim the
manufacturers.

STEREO GENERATOR ALIGNS FM
RECEIVERS

Philips PM6456 Stereo Generator provides a logical
sequence of test signals for accurate and fast alignment of
stereo decoders and complete stereo receivers.

The sequence of test signals includes a crystal-controlled
19 kHz pilot signal; internal 1 or 5 kHz audio-frequency
modulation, with provision for external modulation; and
right-channel only, left-channel only, and right-channel
equals minus left-channel signals. A 100 MHz + 1 MHz RF
signal is provided for checking complete receiver systems.

|“| ("' \

IWI '
*%-H

$1000 CAR RADlO'

g

Described by its manufacturers as a ‘limited edition’, this
new car sound system from Blaupunkt incorporates a
four-band AM radio, stereo FM, and a stereo cassette
player. The unit may also be used for dictation.

The control unit, shown here, is about the size of a packet
of cigarettes. It is mounted on a flexible arm to enable it to
be located in a position convenient to the driver.

NEW MIDRANGE FROM PHILIPS

Philips have introduced a new mid-range loudspeaker
known as the AD0210/Sq.8. It is a 50 mm dome unit
suitable for inclusion in speaker systems rated at up to 50
watts rms.

The unit comes with a sealed back allowing it to be
mounted straight onto the baffle without the need for a
separate enclosure, Frequency range is stated to be 300 Hz
to 7 kHz and its power-handling capacity (without filter) is
stated to be 15 watts rms,

Although more expensive than the 75 mm unit which is
still available, the new speaker, whilst having the same
sensitivity, offers wider dispersion and much lower
distortion. Further details from Philips Elcoma offices in all
states.
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CANNIBALS
and MISSIONARIES

— the final river crossing problem oesignedby a.u. Lowe

+

CANNIBALS

S CERUNT TR R e o

& MISSIONARIES

L

Fig. 1. The finished model. Lettering done with press-on letters on white Contact.

HERE'S a particularly perplexing
problem provided for people with
painstaking propensities. It's an
electrical model of the puzzle which
goes like this:

Three missionaries and three
cannibals come to a river they want to
cross. A little boat at the bank will
carry only two people. All the
missionaries can row, but only one of
the cannibals can row — he'd been to
Oxford. He also wears a white shirt! If
at any time, on either side of the river,
cannibals outnumber missionaries then
the cannibals will eat the missionaries,
which, wunderstandably, the
missionaries don’t want. Problem: how
do they cross safely?

in the model shown in Fig.1 the
missionaries are represented by three
switches M1, M2 and M3, and the
cannibals by three switches C1, C2 and
C3. The missionary switches have
yellow levers. Two of the cannibal

100

switches have black levers, but the
switch representing the cannibal who
wears a shirt and learned to row at
Oxford — C2, has a white lever.

By operating the switches to
represent crossings of the people
involved — never more than two at a
time as that's the limit of the boat,
you try to solve the problem. if at any
time a situation arises where, on either
bank, cannibals outnumber
missionaries then an alarm sounds and
you've failed.

The circuitry detects situations
where cannibals can satisfy their taste
for eating missionaries, but it does not
detect cheating — such as putting three
people in the boat, or allowing a
cannibal who can’t row to be in the
boat on his own.

CONSTRUCTION

The prototype was assembled in a
plastic box 140 mm x 100 mm x 75

PROJECT

803

mm high with an aluminium front
panel. Modern telephone-type key
switches were used each having four
changeover switches on each side of
the switch.

Figure 3 shows the bottom view of
one of the switches and how its
terminals are laid out. It also shows,
by means of the arrow-headed lines,
which terminals connect with the
moving parts of the switches. The
eight changeover switches which
comprise one key switch have been
lettered a to h for convenience and to
tie in with the lettering in Fig.2.

Note carefully that the switches in
Fig. 3 are shown making the circuits
which they make when the switch
lever is in its central position. When
the switch lever is moved from the
central position to the start side of the
river it changes over only the switches
on the opposite half of the switch —
i.e. switched a, b, ¢, d. When the
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switch lever is moved from the centre
position to the far side of the river it
changes over only switches e, f, g, h.

These key switches can be bought
with push-on handle covers of various
colours. The prototype used vyellow
covers for the missionaries, black for
two of the cannibals, and white for the
cannibal C2 who wore a shirt (and
went to Oxford).

Although key switches each
containing a total of eight changeover
switches were used in the original,
actually it is only the missionaries who
need all eight switches. The cannibals
need only five changeovers, but it was
thought simpler to buy six identical
switches.

‘Those with access to disposal stores
could probably buy enough old style
key switches comparatively cheaply,
to build up the necessary number of
switching functions needed.

The panel aperture dimensions for a
standard key switch are shown in Fig.4.

The buzzer alarm and battery holder
are all one piece — taken from a
bicycle horn.

Wiring must be done carefully — very .

carefully! Bare wire was used in the
prototype. Figure 5 shows the wiring
diagram for the start side half of the
switches and Fig. 6 shows the wiring
of the other half. They are shown
separately to minimise confusion. As
can be seen from Figure 7, the switch
wiring needs considerable care. On
each of Fig. 5 and Fig. 6 one lead is
marked ‘To Buzzer’ and another ‘To
battery —ve’. These leads, i.e. both
buzzer leads are joined together and to
the buzzer; and both battery —ve leads
are joined together and run to battery
—ve.

When wiring up — work logically.
Start with switch M3 which is on the
left when the panel is upside down.
Start with the top left hand terminal
and make all connections to it. Then
move down each terminal in turn
down the left hand row of terminals.
Proceed row by row to the right
making and checking connections to
each terminal. It’s a good idea to cross
off with a pencil, each connection
shown on the wiring diagrams, as soon
as that connection has been made on
the switches. Be sure not to miss the
short connection between switches
M3e and M3f.

if you want to check through the
wiring diagrams, the circuit, and the
switch diagram — bear in mind that
the switch diagram shows connections
with the switch lever in the central
position, and the circuit diagram
shows the connections with the levers
in the start side position.

On completion of the wiring and
after insertion of the cell, the puzzle
should work. Check out all the alarm

(o]
Cla C2a o

Fig. 2 The circuit
diagram with all
switches shown with C3a o
levers on the start
side of the river

c2» © c3b ©

C1b

A e T

C2f C3f cif

o]
M3c Mib
»—o—bhj M3b
M2b © ¢ o—y
o_j»—o—»o—‘
Mic ©  wm2c © M1d
h-O—OO—T-O—P.—(r
M2d © | M3d©°
L—(&:-

M2f mif ©

M1g M2g

M1h
O—4 p
Ol

1%\;{ '—-|+ BUZZER }

BATTERY

HOW IT WORKS
The circuit is a switching logic
circuit. See Fig. 2. The cell and
buzzer are between the outer vertical
rails, and if ever a way between these
two rails is set up by the switches
then the alarm sounds. The circuit
shows all the switches in the starting
position i.e. all the missionaries and
cannibals are on the near bank. Note
that when any person goes over the
river all switches changeover. The
customary dotted lines showing the
connections  between coupled
switches have been omitted for
clarity. Thus, if M1 crosses the river,
switches'M1a, M1b, Mlc, M1d, Mle,
MIf, Mlg and M1h all changeover.

You can work out the circuits for
the alarm to sound. Here are three
examples. Suppose all three cannibals
stay on the start side and M1 goes
over. Then the cannibals outnumber
the missionaries on the start side and
so the alarm sounds — through C2b,
C3b, C1b, M2d, M2c and M1d which
has changed over.

Similarly, if M2 went over alone
then the alarm would sound through
C2b, C3b, Clb, M3d, M1d, M3b and
M2a which has changed over.

And if M3 went over alone the
alarm sounds through C2b, C3b, Clb,
Mlc, M2c, M1d and M3b which has
changed over,

You can check all the ‘alarm should
sound’ configurations on each bank
of the river by visualising an alarming
situation — cannibals outnumbering
missionaries, and then tracing
through the switches to find a circuit.
Similarly the ‘alarm should not
sound’ circuits, or rather *no’ circuits
can be checked in the same way.
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FINISHING SIDE OF RIVER

—o\_ :
-0 a —_—0
_o/._
b o— d o—
-0 e —0 g
T
f o— h o—
—o\._

STARTING SIDE OF RIVER

Fig. 3 Terminal layout on standard key
switch with four changeover on each half,
Contacts shown as being made in this diagram
are with the lever in the central position.

PARTS LIST

Six standard phone type key switches
type 4CL/4CL which means 4 change-
Qaver locking switches on each half of
the switch,

The prototype used MLLK lever switches
code number MLK 10

One buzzer and battery holder — ex
blcycle horn

One suitable box and panel

Hook up wire etc.
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MISSIONARIES N D

situations on both banks and see that
the alarm sounds when it should. Also
check the no-alarm situations — i.e.
when cannibals do not outnumber
missionaries on either bank of the
river.

Fault finding is not as daunting as it
may appear at first. A logical working

TO BUZZER

i A B
through the circuit diagram should ! i
help to pin point any problem. '

HAVE A GO e lny

Having built the puzzie — try to solve (itmm) CENTRES
it. It's far from easv. If all else fails — FOR 8B.A. FIXING SCREWS
check the correct answer which we'll

publish in our News Digest pages next Fig. 4 Dimensions of aperture nesded and
month. hole positions for standard key switch.

TO BATTERY -VE

M3 M2

TO BUZZER

: ~ = Al
= == N
= - _jJ)— ﬁ—— ——— J a_-\—— Fig. 5 Wiring on switches

] on the start side i.e. on
switches ‘e’ to ‘h’ ofeach

M1 c3 c2 c1 key switch.

TO BATTERY —vy

Fig. 6 Wiring on switches
on finish side i.e. on
switches ‘a’ to ‘d’ of

M3 M2

M1 c3 c2 c1 each key switch

Fig. 7 Underside view of the panel.

PARTS LIST

Six standard phone type key switches
type 4CL/4CL which means 4 change-
over locking switches on each half of
the switch,

The prototype used MLK lever
switches code number MLK 10

One buzzer and battery holder — ex
bicycle horn

One suitable box and panel

Hook up wire etc.




SLASHED!

ELECTRONICS PRICES

SPECIAL OF THE MONTH
DT1306
ONLY $35.00 P&P $2.50
Limited stock only.

COUNTER-DISPLAY, ETI 533

Runs off 5-15 volts,

TMHz2. maximum
counting speed. Three

output, kit includes case.

CROSSHATCH GENERATOR, ET1704. # .:
Operates from a standard 9V battery, has 75 ohm

N

DT 1306
22 range
multi-tester

Deluxe, accurate and high
sensitive instrument

;qumpeu with high sensitive

I 2% meter  of B.7UA

movemen

Polarit

changeover

switch. —
SPECIF)

3 CATI(I)NS %
ensitivity

100 000 33

onm/voit. DC

vV a | t

0-0.5-2.5-10-50-250-1000.
[+ vV o I t

COLOUR
ORGANS

[LoGIC PULSER, ET1 121>

00000
Kit including case Just plug into malins, connec
. a t to
$12.95. P&P $1.00. speakers and watch your music with a

4 colour muitiple light display with
control of each channel.

d. 4 0-5 -1050-250 1090
gits. %’;“:‘ 53:%{\1-5303791:‘52:‘):“
KIT $24.00, pap s1.50. KIT $25.00, per s2.50. 1S B S
I F
[LoGIC PROBE, ETI 120 = cooooll[ooe oo ¢ °‘,\J,,',‘x'§,§’”7
a q ® 2 rr
sﬂts .'ggl?d'gip ;a:.eo'o‘ ECSTASY Two 2 mV inputs, two 100 mV

inputs with active

tested unit. $29.50 plus P&P $2.50,

mixing, built and

speaker and plug

Frequency Counter ETI 118.
As featured in the August

SMALL $49.50, LARGE $69.50, P&P $5.00.

coloured lights

FOUR CHANNEL[O 00 0O0]
AUDIO TO LIGHT DRIVER

Just plug into mains,

(not
Gives you your own Disco showl
sBuilt0 and tested $49.50 plus P&P
2.50.

connect to
4 external
supplied) -

in

issue of this magazine. The
ETI 633 is required to be

* Fully wired & tested.

*Watts quoted refer

purchased for this unit. Kit

*Complete with instructions .

to R.M.S. per channel

includes case and power

_MODULES

*7.5 W STEREO AMP

PRE-AMP'S

AM
TUNER

$14.95 plus P&P $1.50.

P&P $2.00.

supply, KIT $49.50.,

HI-POWER e E;r;ge;\esqsl kl;z tpt 1622 pica
. rial: Ferrite r = .
STROBE ——— included Sensitivity:

$19.50 plus P&P $1.20
Response: 50 Hz to 50 kHz + 3 dB.
Load: 8 ohms, Input impedance:
100K ohm. Gain 39 dB. Distortion:
typically <0.1%. Power supply: 24

kHz

supply:

2myVv.

+80UV. Signal to noise: 20
~dB at 80uv. Power
supply: 9V at 4 mA.

FM/AM

Built and tested‘i $25-50
simely plug in and p1y,s PRP $2.0

DIGITAL DC VOLTMETER,

*15 WATT AMP
MONO $19.50, STEREO $29.50
plus P&P $1.5

0.
Response: 10 Hz to 50 kHz £ 3 dB.

0.02
2 mV.

$12.50 plus P&P $1.00
Response:

100mV.
typically 0.05%.

magnetic cartridge pre-amp
lo-impedance mic. pre-amp
mV.
hi-impedance mic. pre-amp

pre-amp 30 mV.,
tape head pre-amp

25 Hz to 50
1 dB. Output:

Distortion:
Power
18-22v. Stereo

Input: Duat

Input: Dual

Input: Dual guitar

Input:

TUNER

$39.95 plus P&P $1.50.
Range: 88 to 108 MHz.
Sensitivity: 3.5UV. Signal

ETI 117.

*30 WATT AMP
MONO $29.50 plus P&P $1.50
STEREO $39.50.

Dual
Load: 8 ohms. tnput impedance: O.g mV
24 ohr|n. G i(n)w:l 33 %B. Distortio|n:
ypically .1%. ower supply:
PPV th + 200 SQ
$12.5
Uses

MC1312P De-coder.
Power supply: 18 — 22V.

DE-CODER

0 plus P&P $1.00.

to hoise: 52 4B at Response: 10 Hz to 50 kHz £ 3 dB. FUNCTION
Sk . oad: ohms. Input impedance:
TN ;’;ghﬁgeg’"éi;gglfgtﬁeg';ge 25k ohm. Gain 30 dB. Distortion: GENERATOR
equires i1splay, few . : s_ypica ly 0.1%. Power supply:

: . . 200 meter required. + $19.50 plus P&P $1.00.
restst?rs, switch and p?wer Thl‘slA module ir?cludes T 24V to = 30V. gsies 8038 and g(l)Q I/C'.fa.
supply to measure rom de-coder. AM section has *See ET! August & September ves wvarijabile an
1-1000V KIT $16.00 P&P $1. same specifications as | ¢or semi-conductors, resistors frequency  sine, trianguiar

AM module. Power capacitor, IC's transistors and and sqaure wave ouputs.
supply: 12V at 22 mA. | p5rdware. Power supply: 18 — 22V.
PLAYMASTER 141 00000 |
STEREO AMPLIFIERS |O O O O O _
Uses Texas Instruments Integrated Circuits. 5 Watts per channel.
KIT P&P Load: 8 ohms. Input impedance: appox. 100K ohm. Response:
40 Hz to 45 kHz. Distortion: tvpically .3%.
ISWRMS per channel PM143  $65.00 $4.00 (not Included Tn wit) 3035 3%ap ¢1.50
25W RMS per channel ETI 440 $85.00 $4.00 Transformer: (not included in 50+ 3
. Front panels: (not included in kit) $4.95 + P&P $1.00
50W RMS per channe! ETI 422 $105.00 $6.00 PLAYMASTER 142: KI‘?‘ 235.00 + P&P $2.00.

THE ELECTRONICS SHOPS:
9 Young St., Southport, Qid. 32-3632
23 Russell St., Toowoomba, Qid. 32-6944
36 Station St., Booval. 82-2322

HI-TEL RECORD BAR:
Shop 4 Skipten’s Arcade, Penrith, NSW
Shop C Nepean Arcade, Penrith, NSW
Phone 21-0850
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S&P PHOTOGRAPHICS & ELECTRONICS
26 Queen St., Nambour, 41-1014
A.E. Cooling Radio & T.V. Service

6 Trimmer Rd., Elzabeth South S.A. 255-2249,

$7.95 PaP

DIGITAL DICE
- LIMITED STOCK ONLY

Bulilt and tested,runs off 9v battery

60c.

MAIL O

LA
- MOD-AMP
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High quality at low cost from the company that has led the Digital Revolution
since 1952 when we developed the world’s first Precision Digital Voltmeter.

PORTABLE DIGITAL MULTIMETERS

THE WYOLKSMETERS

Now there are three—with the NEW Il LM-3.5

\ + .9 76 ‘\V W KSMETERS +
\‘T‘ \N\'\?’?&/ M. © oot 3V d|g|ts

B O vac'Ck/ma 100 '%mo 3 digits + 100% over-range
10

' Active Filter Input!

OFF
3 L With Rechargeable *
Batteries & Charger Unit s 127 g
. and Three Current Shunts

*All prices plus
15% sales tax if applicable.

Actual Size
® They are small & rugged - Ideal y
for service personnel. AL
® Priced comparable to analog + 9 ;
38 Y

pointer meters.
MODEL LM+

o vAcVDCn/m 100 1000 0

ac PCn/Ma w ® Automatic polarity, decimal and

ofF overload indication. oL on-.

® Battervoperated - NiCad batter-
ies; also AC operation.

® No zero adjustments and no full
LM"3 scale ohms adjust. LM‘4
Full three digits. ® Measures DC volts, AC volts, Full four digits.
ohms - plus current. .
‘ — ® Large LEDdisplay foreasy read- b
Vi “N ' ﬁ’v)\\f&# i [L"u ) ing without interpolation. i

. ® Parts and labor guaranteed for
win Rechargeable & @) Fu Witk Rechargeable $180*
Batteries & Charger Unit one year. Batteries & Charger Unit

Non-Linear Systems @ 23 Years of Progress
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SPECIFICATIONS

MODE RANGE ACCURACY RESOLUTION ACCURACY RESOLUTION INPUT TEST
LM-4 LM-4 LM-3/tLM-3.5 LM-3/LM-3.5 | RESISTANCE | CURRENT
1 100 pV ©.1%R 1% Rd 1 mv
+(0. ng. + Rdg.) 10 mV
VOLTS DC* 10 £0.02% of Range 1 my " 10 M0
100 10 mV ¥+(,05% F, S. + 1% Rdg.) 100 mV
1000 100 mV 1V
+(0. 1% Rng. + 0. 2% Rdg.); +(0. 3% Rng. +.8% Rdg.)
1 50-400Hz (All ranges) 100 puVv (. 157 F. S, +.8Y7 Rdg.l: 1 mv
10 +(0. 1% Rng. + 1% Rdg.): 1 mV 50/400 Hz 10 mV
VOLTS B 10 M7, 20 pF
2GS 100 400-50 KHz (1V range) 10 mV +(0. 3% Rng. + 107 Rdg.) 100 mV -
1000 £(0. 2% Rng. +10% Rdg.); 100 mV t4(.15% F.S. + 109 Rdg.) 1V
400-5KHz (10V & higher ranges) 400/5000 Hz
1 r 100 mQ I 10 1ma
10 19 +(0.19 Rng. + 19 Rdg.) 10 @ 100 uA
KILOHMS** 100 +0,1% of Range 10 @ 100 @ 10 uA
1000 10'0 0 T4(.05% F.S. + 1% Rdg.) 1 ko 1A
10000 1 k@ 1 10 kO 100 nA
* 1000 VDC or peak AC maximum any range. — ) N
**5VDC maximum test voltage in K/M mode,
f LM-3.5 has 100% over-range - full acale readings are 1,999, 19.99, etc.

~ommon features of all three "Volksmeters" are: e Overload indication - The numeral "1 flashing in the 1.M-3 and LM-4 and the
wmeral "1" and the left-most zero flashing in the LM-3.5. ® Overload protection in K2 mode - Up to 120 vdc or rms ac may be
pplied (not to exceed 30 seconds). ® Operating temperature range - 0’ to 45°C, ® Power source - Three AA size NiCad batteries
vith 240V charger unit. ® Weight - 9.2 ounces (with batteries). ® Current shunts, in values of 0.1 mA, 1 mA, 10 mA, 100 mA
ind 1 A, are available as options in the LM-3 and LM-4; the I.M-3. 5 includes shunts in values of 10 mA, 100 mA and 1 A.

OPTIONAL ACCESSORIES

o ' $11* M g $4-10ed"

. LE¥ ]
8 )

ERFIN- ]

P
C CURRENT SHUNTS

$26
Volksmeters are now available throughout
A HIGH VOLTAGE PROBE B8 LEATHER CASE Australia at the following local distributors,

radio shops, hobbies & electrical stores:
Melbourne: Radio Parts (all stores), Lawrence &
Hanson, I.E.I. Pty, Ltd.

Sydney: Dick Smith, (all stores), Lawrence &
Hanson. Radio Despatch Service, |.E.|l. Pty Ltd.
Adelaide: Compar Distributors Pty Ltd.

Brisbane: Lawrence & Hanson

Perth: Lawrence & Hanson

Newcastle: Digitronics, Division of Edmonds, Moir
& Co.

Geelong: Teleparts (also new store at Morwell).
Hobart: Lawrence & Hanson.

New Zealand: Pye Ltd., Systems Divison.

If there is not yet an LM  stockist in your city
you can send your cheque or money order direct
D TILT STAND E PANEL-MOUNT FLANGE to N.L.S. for immediate delivery. (In which case if

you are not completely satisfied your Volksmeter

may be returned within 10 days for a full refund.
data Please include 15% Sales Tax if applicable. Plus
$2.00 for freight & handling.

Otier Products include panel meters, digital voltmeters,

acquisition systems Mil Spec DVMs, comparators, serializers, digital .
clocks, word generators, signal conditioners, scanners, digital printers, Se"f’ W ooanac Bifdooco0 00 @........ each
special-purpose digital instruments, and MOS/LS| array testers. For Options as above ...... A @ $26.00...... B e
more information on these NLS instruments/systems, contact:
$11.00;...... C @ $4.10 ea, Current
\ Shunts ... ... 1 mA...... 100 u A...... 10
) Non-Linear Systems, (Australia) Pty. Ltd. AL 1 HA......100 nA;......D @
P.O. Box 122, Glen Waverley, Victoria, 3150, Australia. $2.40; ... .. . E @ $2.40.
Telephone: {03) 232 4506/232 7535 Telex 34082 Please include your name and full address
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ALT EC FOR THOSE WHO ARE
smuovs ABOUT SOUND

ANy ‘=7 - ALTEC. AT THE OPERA HOUSE

- \ - /. /. -‘ For vyears now on the
‘ \ _'- L international scene the most
A4 - / Y 4 discriminating sound engineers
- MEE - I ¢ ' W have specified ALTEC quality
) d monitors. Look around the
& ‘® leading television, radio and
«  recording studios — anywhere in
- « the world — and you’ll find
> o ALTEC monitors.
Sales in the U.S. have reached
new peaks — and in the highly
competitive and selective
European market demand for
ALTEC systems has never been
greater.
In Australia ALTEC enjoys an
ever increasing proportion of the
professional market.
Ask any of the sound engineers
who specify and enthuse over
ALTEC quality monitors. Once
you've heard and enjoyed
ALTEC sound, you’ll never be
satisfied with anything else.
NEW DOMESTIC SPEAKERS
*Altec891A. In just a year, this
model has become a best seller,
It features a 12 inch woofer and
di a high-frequency radiator tweeter
and comes in an enclosure
: measuring 25-1/2 x 14-1/2 x
———&4 L 12-1/2  inches with a
'-"t'_:n = _ . charcoal-colored sculptured foam
grille. ALTEC have said it was
designed for ‘‘younger people
who want good sound but want
to pay less.”” Our tests revealed it
to produce an open, realistic
sound and a crisp high end. It

delivers this sound with only 12

l&‘. —-_----. ..t 2 .
-y COW T -y
-t W >

.P*”'F'\‘ "“llll“"'_ ‘MH‘“' * g9y 'IIfI. nmq

S (-m

e 4 e I oy e iy, S
- —————
-

“.,_ 1 T ...,'
:
. i

watts of amplifier power.

*Quoted from Consumer Guide Maga-
zines, USA 1974, Publishers Lawrence
Teeman.

—

412 KENT STREET, SYDNEY Ph. 29-6973
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Continued from page 74.

new instrument highly resistant to
shocks.

In order to extend these features to
in-the-field service the PM 2522 can
be supplied with rechargeable
batteries. They fit inside the cabinet

and give about eight hours of operation.

The batteries are conveniently
recharged through the mains supply
of the instrument in about 15 hours.

Other optional accessories include
HT and HF probes a dc shunt and an
ac current transformer.

Dc voltage range is 200.0 mV to
1000 V; Ac voltage 200.0 mV to 600
V; ac/dc current ranges 200.0uA to
2 A and resistance ranges 200.0
ohm to 20 megohms. Frequency range
is 30 Hz — 30 kHz.

The HT probe extends the de
voltage range to 30 kV while the HF
probe takes the multimeter to
700 MHz.

ANTI-TANDY PROTESTS

The giant US-owned Tandy Cor-
poration’s launch of their Store
Manager Incentive Agreement Scheme,
Sydney Oct 28, was accompanied by
a noisy anti-Tandy demonstration or-
ganised by employees of Dick Smith
Electronics.

Tandy’s ‘SMIA’ scheme enables
‘managers’ to operate Tandy stores on
a profit sharing basis. The managers
are in fact employees of Tandy but pay
into that company an amount —
generally between $15,000 and
$20,000 — which gives them a right to
participate in profits of their individual
store.

o LURUUN TEXTILES

news diges

The Tandy company operate similar
schemes in the USA and Canada —
the company currently operate 80
stores in Australia and intend event-
ually to operate them all under their
SMIA scheme.

Dick Smith Electronics, together
with other specialist Australian re-
tailers, claim that Tandy are trying to
force them out of business.

They claim that Tandy will initially
accept huge losses in order to squeeze
out the local retailers and then increase
prices substantially once they have a
monopoly position. Dick Smith points
to Tandy's reported loss of nearly half
a mitlion dollars in that company’s first
six months trading in Australia, and
also comments that "there is no real
Australian control as opposed to
monetary participation in Tandy's
operation here’.

Dick Smith Electronics say that it is
in the Australian public’s long term
interest to buy from Australian owned
retailers — Tandy however point out
that they now employ 350 Australians
— that a substantial investment in
Tandy is increasingly held by Aus-
tralians — and that all electronics re-
tailers here buy almost all their stock
from Japanese, American and Euro-
pean sources anyway. ‘What's specially
Australian about that’ says Dean
Lawrence, Managing Director of
Tandy’s local operation.

Dick Smith however feels that this
misses the whole point which he says
is that ‘Tandy is wholly American con-
trolled’. This Dick thinks ‘may not be
in the average Australian’s long term
interests’.
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A LOCK-IN AMPLIFIER
PRIMER: 1351

An unusual new technique note from
Princeton Applied Research features
a cartoon introduction. In brief lucid
style, this note describes and compares
the theory of operation of the many
different types of lock-in amplifiers
available today. Eight pages long and
replete with illustrative curves and
diagrams, the new primer describes
basic building blocks like mixers, low
pass filters, and phase-sensitive
detectors, as well as broad band, tuned,
heterodyning, and two-phase/vector
types of lock-in amplifiers. As a
handy, easy-to-read reference, the
primer offers useful information to
the technical and scientific community
interested in the use of lock-in ampli-
fiers to recover signals buried in noise.

Specific technical information about
Princeton Applied Research Corpora-
tion’s lock-in amplifiers, preamplifiers,
and accessory equipment is contained
in a newly revised catalogue giving
complete details on these instruments
and their function. Forty-four pages
long, the catalogue includes charts,
curves, tables, specifications, and
prices for the instruments described
and also has a convenient lock-in
amplifier comparison chart and a
concluding section on applications that
is useful to scientific researchers.

Eight different lock-in amplifiers,
together with options and
accessories available to the user, are
detailed, including a synchronous
heterodyning simplicity, dial-in
sensitivity, wide-range time constant
settability, and unsurpassed perfor-
mance. Typical accessories, in
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addition to a variety of preamplifiers,
include impedance matching
transformers, an ac zero off-set, light
choppers, a ratiometer, a selective
amplifier, and a multiplier/divider,

all of which are thoroughly delineated
in the new literature.

The primer is available now and the
Lock-In Amplifier Catalogue in
approximately four weeks.

Technico Electronics, Premier St,
Marrickville. 2204. N.S.W.

Tecnico Electronics, 2 High St.,
Northcote, 3070 Vic.

NEW AGENCY FOR TECNICO

Tecnico Electronics announce that
they have just been appointed exclusive
Australian Distributors for the Cimron
Division of California Instruments.

The Cimron Division of California
Instruments manufacture a wide range
of high accuracy, high stability digital
multimeters suitable for laboratory
and systems usage.

Tecnico Electronics advise that some
models are now ex-stock and a free
eight page selection guide for digital
multimeters is available on request.

For copies please apply to:

Tecnico Electronics, Premier St.,
Marrickville. 2204 NSW.

Tecnico Electrorics, 2 High St.,
Northcote, 3070. VIC.

C&K THUMBWHEELS

A wide range of highly-specialised but
low-cost thumbwheel switches for
digital control applications made by
the internationally-known American
company, C&K Components, is now
available in Australia.

The thumbwheels are the latest
addition to C&K's extensive production
of sub-miniature toggle, rocker,
illuminated-rocker and paddie-handle
switches together with sub-miniature
and micro-miniature pushbutton
switches.

The rotary-type switches come in
seven different types — suitable for
rear, or front snap-in mounting — and
have been designed for instrumentation,
test equipment, computers and peri-
pherals, process control equipment,
numerically — controlled machine
tools and for consumer products such

as hi-fi and telecommunications.
They serve both decimal and BCD
types in various combinations.

Professional Components,
Plessey Australia,

P.O. Box 2,
VILLAWOOD. 2163.

DATAMETRICS — TIMING

PRODUCTS SHORTFORM
CATALOGUE
l- Da—lam—c:r;"s; l.-.,.;.-: 7 ;MI‘NG PRODUCT; ‘

APPLICATIONS

Datametrics has a "'Timing Products
Shortform Catalogue” available. This
catalogue lists in tabular form all
standard Datametrics digital clocks,
time code generators, time code
readers and remote time display pro-
ducts. A brief description of the theory
of operation of clocks and generators,
as well as the application of time code
from time synchronization, cali-
bration, data indexing and time dis-
tribution systems is also provided.

From John Morris Pty Limited, 61-63
Victoria Avenue, Chatswood, NSW
2067.

DISTRESS BEACONS FOR
AUSTRALIAN SHIPPING

Australian coastal shipping is being
progressively fitted with emergency
radio beacons which will help aircraft
find shipwrecked crews.

The Marine Division of Amalgamated
Wireless (Australasia) Limited has so
far delivered 150 emergency position-
indicating radio beacons (EPIRB’s) to
shipping companies. Deliveries will
continue at the rate of 70 a month.
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Early this year the Australian Depart-
ment of Transport notified shipowners
that the British-made Clifford and
Snell EPIRB model CS1A, was the first
to be granted type approval for Austra-
lian coastal shipping. AWA are sole
agents for the Clifford and Snell beacon,
which they fit and service from their
11 marine depots around Australia.

Under new regulations, every liferaft
on an Australian registered passenger
and cargo ship will have to be fitted
with an EPIRB. The fitting will be
progressive. |f a ship has inflatable
liferafts, the EPIRB’s will be stowed
in the ship’s chartroom or wheelhouse,
easily accessible to be put in the life-
rafts in an emergency. They will be
transferred to the liferafts when the
liferafts undergo annual safety servicing.

The Clifford and Snell EPIRB is a two
foot long cylinder, some three inches
in diameter which floats upright
behind the liferaft on a line. This
separation is necessary to ensure the
best possible radiation from the trans-
mitter. Before releasing into the water,
the EPIRB’s spring loaded antenna is
released by simply pulling two straps.
Transmission begins immediately the
antenna is released. Power is supplied
by a cadmium battery.

The beacon transmits signals on two
standard distress frequencies — 121.5
MHz (commercial aircraft) and 243.0
MHz (military aircraft) over a range
of 500 km at 9100 metres.

ERRATA AND ADDENDA

SIMPLE SPEAKER
November 1975

Philips have advised that the ADO
7061/W8 driver recommended for
the above project has just been super-
ceded.

The replacement unit is the
AD7063/M8.
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EE OFFER!!

REE OFFER of 5 of BC559
S with every purchase of $5
1S MONTH ONLY!!!

ELECTROLYTICS AT UNBEATABLE
PRICES. ALL TOP QUALITY PIGTAILS.

2uf/300v 18¢.  16uf/300v 25k,
25u1/300v 30¢, 32u1/450 60c,
100uf/200v 70¢, 200uf/65v 60c,
1000uf/25v 50c, 2500uf/25v 80c.

TRANSISTORS: BC557 (BC177, BC157),
BCSSB (BC178, BC158), BCS59 (BC179,
BC159) BC338 AS 148, AS149, AS320,
AS322 All' only 20c ea. GLASS
RECTIFIER INS5059 EM402) 200v, 1A
10c ea. GERMANIUM ODE 15188
{OA90) 8c ea. COPPER CLAD BOARD
at Incredible Prices 6'* x 3 25c¢, 12" x 97

$1.75. M.ma\ure Tuning gan with inbuilt
trimmers 50c. INTEGRATED CIRCUITS
AT GENUINELY BARGAIN PRICES
DIGITAL T.T.L. 7400, 7401, 7402, 7410
7420, 7430, 7440 35¢ ea., 7404 45,
7408 50¢, 7413 80c, 7473, 7474, 7475

$1.05¢ ea., 7441, 7442 $1.75 ea., 7447

€2.20. LINEAR OP AMPS 741 {D.1.P.}
85¢, AUDIO AMP PA234 Iw R.M.S {incl.
Cct Diagram}  95cea

SUPER BARGAIN PACKS — POLYESTER
CAPS: AIll 10°% Tol.in voil. of 160v, 270v
400v (I‘nxed) 100 for $3. RESISTORS:
Mostly 5° low 1W'JMI)(€U& 100 tor
90¢ TRANSlSTORs RANDED
germanium types (Mixed) 10 tor $1.50.
ELECTROLYTICS: Top quality Pigtails
ng¢h. low volt, and high volt 25 for $1.90
CERAMIC CAPS: Excellent qualily 1ow and
high volt, types 50 for $1. Post and Pack
45¢ or extra for heavy parcels

MIGRONICS

P.0. Box 175A,
Randwick, N.S.W. 2031.
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READERS’' LETTERS

We make no charge for replying to readers’ letters, however readers
must enclose a foolscap-size stamped addressed envelope if a reply is required.
Queries concerning projects can only be answered if the queries relate
to the project as published. We cannot assist readers who have modified
or wish to modify a project in any way, nor those who have used com-
ponents other than those specified.

TELEPHONE QUERIES

We regret that we cannot answer readers’ queries by telephone.

BACK ISSUES

Our subscriptions dept can supply most back issues of ETI for the
twelve months preceding the date of this current issue. Some earlier
issues are also available.

The price of back copies is currently 75 cents, plus 40 cents postage and
packing. Please address orders to Subscriptions Dept, Electronics Today,
15 Boundary St, Rushcutters Bay, NSW 2011.

PHOTOSTATS

Photostats of any article ever published in ETI can be obtained from
our subscription dept (address above). The price is currently 45 cents
per page including postage.

CONTRIBUTORS

Material is acceptéd from time to time from outside contributors. Pay-
ment is based on quality and is paid 30 days after the date of pub-
lication. Constructional projects will be considered for publication but
the standard of design must be to fully professional level. All material
must be typed using double spacing and wide margins. Drawings, circuit
diagrams etc need not be to professional standards as they will be re-
drawn by our staff. It is advisable to contact the Editor before sub-
mitting copy.

A large stamped addressed envelope must be included if unsolicited
material is required to be returned.

ADVERTISING QUERIES
Queries concerning gooas advertised in ETI should be addressed directly
to the advertiser — not to ourselves.

NEWS DIGEST

News Digest items are published free of charge. Manufacturers and
importers should send material at least four weeks before the date of
publication. Photographs should be of high contrast and preferably at
least 100 by 150 mm: Press releases must be of a factual nature — these
pages are not free advertising. The Editor reserves the right to accept or
reject material at his discretion. Preference will be given to components
and equipment of an essentially practical nature.

BINDERS

Binders to hold 12 issues of ET! are available from our subscription
dept {address above). Price is $4.50 {plus 80 cents postage NSW & ACT
or $1.50 all other States)

COPYRIGHT

The contents of Electronics Today International and associated pub-
lications is fully protected by international copyright under the terms
of the Commonwealth Copyright Act (1968).

Copyright extends to all written material, photographs, drawings, circuit __
diagrams and printed circuit boards reproduced in our various publications.

Although any form of reproduction is technically a breach of copy-
right, in practice we are not concerned about private individuals con-
structing one or more projects for their own private use, nor by pop
groups (for example) constructing one or more items for use in con-
nection with their performances.

Commercial organisations should note however that no project or part
project described in Electronics Today International or associated
publications may be offered for sale, or sold, in substantially or fully
assembled form, unless a ficence has been specifically obtained so to do
from the publishers, Modern Magazines (Holdings) Ltd.




