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“But doesn’t TEAC make
tape decks?”

Yes. We certainly do. We feel we manufacture the finest in the world.

So good, in fact, that many popular amplifiers and receivers just don’t do them justice.
So we created the TEAC line of stereo components.

The AG-6500, pictured above, can handle up to three tape decks. It has front panel
tape monitor and copy controls that permit you to make two recordings at
once—from a master tape, an FM broadcast, or any source. You can easily transfer sound
from a reel-to-reel deck to a cassette deck, or vice versa, without unplugging jacks.
And you can even make tape transfers while listening to the tuner or a record through
your speakers!

Oh, you don’t own three tape decks yet? Then perhaps some of our other features
will interest you. Like the power capacity and front-panel switching for up to three
speaker systems. The most advanced type of FM tuner on the market. Or the under-

“stated quality of TEAC design and appearance.

Lastly, consider our name and reputation. TEAC engineers did before

designing the AG-6500. And they're still with us!

AUSTRALIAN DISTRIBUTORS: Australian Musical Industries
P{)L.‘ 165 Gladstone St., South Melbourne, Vic. 3205. Phone:
4 69-5888 — 619 Pacific H'way., St. Leonards, N.S.W. 2065. Phone:

439-6966 — Arena Distributors, 273 Hay St., East Perth, Phone:
25-9993 — Sth. Aust. Truscott Electronics Pty. Ltd., Hindmarsh
S%lare. Adelaide. Phone: 23-3024. Miltons Department Stores Ltd.,
P.O. Box_ 146, Norfolk Island, OCEANIC DISTRIBUTORS: New
Zealand: Direct Imeorts (NZ) Ltd., Box 72, Hastings, N.Z. Phone:
89-184 — Fiji: D. Jeevan & Sons, 87 Cumming Street, (G.P.O. Box
148), Suva. Phone: 22710 — New Guinea: Paul Mow & Co., Box
449, Lae. Phone: 2953,
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ETI now 75 cents

Enormous increases in paper and printing costs has forced us to increase our
(recommended) cover price from 60 cents to 75 cents. Concurrently however we
have made a few changes to format which we trust will be some partial
compensation for our regretted but unavoidable price rise.

NEXT MONTH

UNDERSTANDING
(OLOUR TV

Complete instructional course
in colour TV. Written exclusiv-
ely for ETI by Caleb Bradley
B.Sc. First part begins next
month.

THE 933 TIMER

One of the most versatile IC’s
ever made. What it is — and
how to use it. Innumerable
practical circuits fully explain-

ed.
(RBLETV
The wired city — a new era in

home communication and
consumer services.

URRIABLE SPEECH
(ONTROL

Latest electronic development
enables speech to be varied in
speed without affecting pitch!

PROJELTS
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ETC.
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APAN BFU-121 ;

Apan BFU 727%{ fully automatic belt-drive
turntable features X
* 4-pole synchror ous motor

Wow and flutter less than 0.16 % wrms

Signal to noise ratio oetter than —52dB

12" diecast aluminium platter weight 1.3 kg’
Integrated oi! damped lifter

Static balance ‘'S’ type tone arm with
anti-skate device

Removeable . headshell and revolving
counterweight with graduated scale from
1-3 grams

Complete with magnetic cartridge
Frequency response 20-20,000Hz

Output 4.5 MV

Comes complete with “high tension’ four-
channel leads and is 4-channel ready.

*

*,

*

*

«

APAN BFU-121 Four-Channel /

Apan BFU 12 I*
turntable featu-es
* 4-pole synchronous motor

Wow and flutter less than 0.16 % wrms
Sigmal to noise ratio better than 52dB

12" diecast aluminium platter weight 1.3 kg
Integrated oil damped lifter

Static balance "'S'’ tvpe tone arm with
anti-tkate device

Removeable headshell and revolving
counterweight with graduated scale from
1-3 grams

Complete witk magneti: cartridge
Frequency response 20-20,000Hz

Output 4.5 MV

% Complete with Jelco 4C1X CDA4 cartridge
Frequency response 10-50,000 Hz. Output
2.5 mV using revolutiorary Ichikawa styles.

fully automatic belt-drive

*
*
*




NEW SAFETY RADAR

Despite strong opposition from
engineering and medical authorities,
the US government still plan to go
ahead with air-inflated crash bags for
cars.

At present these bags are inflated
by inertia sensors located on the
vehicte’s front bumper. Several
electronic companies are researching
radar devices that initiate inflation
if the vehicle approaches an
unavoidable object.

Sperry are currently researching a
technique called BARBI {Baseline

Radar Bag Initiator) which uses
subnano-second pulses of RF energy.
No carrier wave is used. Instead,
two hundred volt, 200 pico-second
pulses are transmitted forward from a
small antenna fixed to one end of the
vehicle’s bumper {pulse recurrence
frequency is about 500 per second).
Reflected signals are then filtered and
passed to measuring and logic
circuits that look for pulses returned
from objects 1000mm, 660mm, and
then 330mm away. If such pulses
occur faster than a pre-determined
speed the bag is automatically inflated.

500 KM/H TRAIN

Ford, in the USA, have released
details of their proposed 150
passenger, 500 km/h passenger train.

The prototype vehicle, presently
being developed for the US Dept. of
Transportation is suspended on a
magnetic field generated by

helium-cooled superconducting
magnets. Initially rocket propulsion
will be used — presumably to enable
the suspension system to be evaluated
using just a short length of track. Final
propuision system will be via linear
motors apparently powered by an
onboard jet powered electric
generator.

PASSENGEPR
COMPARTMENT

LAVATORIES
A
CONTROL ANC
COMMUNICATION
RACKS

SISN

~ DEWAR AND MAGNETS
T~ OPERATOR COMPARTMENT
~ RETRACTABLE wrEEL CARRIAGE

DUCTED FAN —_

"] ACCESSORY
| DRIVE
AUXILIARY
POWER UNIT

DEWAR AND ‘

MAGNETS
|

HELIUM LIQUEFIER
AND CABIN
CONDITIONING
EQUIPMENT

~ FUEL CELLS
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TRAFFIC ELECTRONICS

Two electronic systems concerned
with vehicle movement and control
are currently under development.

The first, from Japan’s Toyota car
company is a multi-purpose system.
Four sub-systems are used. Two of
these transmit data concerning major
traffic congestion, accidents, weather
conditions and information of an
essentially ‘emergency’ nature, One
channel is used as a radio-telephone
link, and the fourth one enables the
driver to choose the most traffic-free
route to his destination.

All emergency-type data are
transmitted from a central office to
so-called ‘leaky’ cables laid alongside
all major roads. Special receiving
equipment in each vehicie continually
monitors the cable and feeds any
relevent data automatically into the
vehicle’s normal car radio.

Also within the car is a visual data
panel, This displays all information
that is currently indicated by roadside
signs — stop signs, speed limits, no
entry signs, pedestrian crossing
warnings etc. Input data for this
service is transmitted via inductive
loops buried beneath the road
surface.

Optimum route selection is
performed by a computer control
centre that collects data from many
different points. By using a keyboard
panel, the driver can check the state
of traffic congestion at any road
intersection along his route. Thus
he can plot the guickest, least
congested route to his destination.

The second electronic system is the
brainchild of Fred Sterzer, Director
of RCA’s Microwave Technology
Division in Princeton, New Jersey.

Dr. Sterzer’s proposal is for an
active number plate which if
interrogated by a microwave
transponder, would transmit a coded
signal unigue to that vehicle,

The electronic number plate would
consist of a printed circuit antennra
on which be printed the normal
licence number {for visual
identification) together with an rf
detector, frequency doubler and
modulator, and an IC digital
generating coder,

The main use of the system, says
Dr. Sterzer, is for improving the
scheduling and dispatching of
vehicles, nevertheless RCA see
innumerable other applications in
what they rather euphemistically call
‘traffic safety’.

These include the identification of
stolen and speeding cars, toll
collection by a central billing system,
automatic entry or restriction to
parking areas, tracking down vehicles
whose owners have ignored traffic }
fines etc.
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DOLBY FM RAOQIO
Stereo FM broadcasting has one major
drawback over mono FM. That is that
the signal/noise ratio is degraded quite
considerably — by as much as 20 dB.
In the past the only satisfactory
solution has been to increase transmitt-
ed power or antenna gain accordingly.
It is also possible to alleviate the
problem by using conventional
Dolby noise reduction equipment.

This works quite well {achieving a
10 dB improvement), but the
technique is obviously only effective
for Dolby-equipped receivers, and has
the major drawback that non-Dolby
receivers will produce an overly
‘bright’ signal.

Dolby Laboratories have now
devised a new technique which is
ingeniously simple yet effective.

Due to deficiencies in early
microphones, broadcasting stations
have always boosted high frequencies
by a technique called pre-emphasis.
A mirror-image circuit in the receiver

then restores the boosted high
frequency signals to the correct
relative levels.

Reducing the amount of pre-emphasis
will thus result in a received signal with
insufficient treble content.

Fortuitously, the Dolby noise
reduction boosts high frequency
signals as well — so that if the
transmitted signal is Dolby-encoded
but has pre-emphasis reduced the two
effects cancel out. Non-Dolby receivers
will thus not be affected in any way
but Dolby-equipped receivers will now
have a far better signal/noise ratio.

The new technigue has proved
surprisingly effective — to the
extent that Dolby have stopped
promoting simple Dolby broadcasting.

The FCC in America has given
stations the official go-ahead to use
the new technique, German radio
authorities are currently experimenting
with it, and in Australia the technique
will be tried out on an experimental
basis as soon as FM broadcasting
begins.

SUPERB PICTURE FROM
EARTH SATELLITE

This superb picture of the Earth was
transmitted back to the White Sands
Missile Range in New Mexico by a
meteorological satellite launched by
NASA on May 17 this year. The

satellite is ‘parked’ in a synchronous
orbit some 35 900 km above Brazil.

The signals are transmitted to White
Sands via a radio link. There, they are
digitized and used to modulate a laser
that burns the ‘picture’ onto film.

LIGHT-FIBRE PHONE SYSTEM
IN AUSTRALIA

Adding optical fibres to the existing
network of conventional cables could
revolutionise the telecommunications
industry in little more than a decade,
according to Austral Standard Cables
Pty. Ltd's technical manager Mr.

A.H. Hambleton.

Mr. Hambleton recently returned
from a seven-week study of cable
technology in Britain, Europe, USSR
and USA.

Optical fibres could provide an
almost infinite number of
communication channels,’’ he said.

The significance of their development
may be gauged from the fact that a
glass or silica fibre less than one
millimetre in diameter could carry
the same number of channels as
co-axial cables similar to the
Melbourne-Sydney link.

“The optical fibre concept brings
to transmission lines what the
transistor brought to electronics,”’
said Mr. Hambleton.

"Fibres will facilitate wide band
transmission to every home."”

This means, for example, that
video telephones may be economicatly
viable and that cable television with
50 or more television channels is
practicable.

Mr. Hambleton said the key issue is
the availability of band width.

This is expensive to obtain with
conventional copper conduc:or cables
which are limited in this regard
because of their comparative bulk,
cost and an inevitable shortage of
the base metal.

Some developments have occurred
in Australia with liquid-filled fibres.
But overseas technologists have
diverted from the Australian method
because of the low band width and
serious delay distortion limitations of
liquid-filled fibres. Instead, they are
developing solid fibres with graded
optical properties which allow light to
be totally and internally reflected along
the fibre with minimal loss.
Attenuation as low as two decibels per
kilometre has been demonstrated in

" some experiments.

Researchers claim that in about four
years, wide band optical fibre
transmission could be made available in
prototype short-haul, high-density
channel systems in large cities such as
New York. Mr. Hambleton stressed,
however, that the development of
optical fibre cables probably will not
be required here for at least 10 years.

He said that the British Post Office’s
successful use of aluminium as a
telephone cable conductor is of more
immediate interest to the Australian
industry.
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PHILIPS NOW MAKING
DOLBYIZED CASSETTES

In the same low-key manner that
DGG started to produce Dolbyized
tape cassettes, Philips are now
producing Dolbyized versions of
tfieir products.

The first Philips Dolbyized cassettes
were issued early this year but no
official announcement was made —
presumably to allow dealers to
obtain stocks — or to clear all their
old ones!

From now on all Dolby processed
cassettes wil! carry the double B
Do!by logo. There is no way of
identifying earlier Dolbyized
cassettes except by opening the
package — the Dolbyized versions
are marked accordingly on the
inner liner.

Philips Dolbyized cassettes
recently released include works by
Prokofiev, Beethoven, Rachmaninoff
and Richard Strauss.

EMI TD MAKE CD-4 DISCS?

In Britain, EM| have made
arrangements with Germany's
Sonopress company to cut some
experimental discs using the CD-4
.discrete process developed by JVC.

EMI are currently emphasizing that
this move is purely experimental and
should not be seen as an indication
that they will quit their current
commitment to SQ matrix.

Despite this denial, the US Elektra
company (an EMI licencee) is now
producing CD-4 discs. There are
also very strong rumours that DGG
will soon commit themselves to CD-4.

PERSONAL ALARM SYSTEM

All Americans may soon carry a
wristwatch-sized personal security
alarm!

The US Law Enforcement
Assistance Administration has
commissioned the Aerospace
Corporation to launch a massive field
test next year of a prototype system
that may eventually become
nation-wide.

The system is based on thick-film
hybrid UHF transmitters
modulated which may eventually be

built into standard electronic watches.

To generate an alarm, the wearer
presses two buttons simultaneously.
This causes an internal shift register
to generate a digital code which in
turn frequency modulates the
transmitter.

The alarm signal is then picked up
by the nearest of a vast number of
local receivers which retransmits the
signal together with data identifying

the transmitter’s location, to a
central processing computer in the
local police headquarters.

In the forthcoming field trials, some
5000 alarm units will be used.

BUSINESS CALCULATOR

As we forecast in our July issue,
Hewlett-Packard have now introduced
a lower-priced simplified versions of
the H-P 80 financial calculator.

The new model is a pre-programmed
pocket-sized machine which in
addition to the usual four functions
has 21 of the most commonly used
business equations programmed into
it. These programmes include, accrued
interest, future value of a compound
amount, effective rate of mortgage,
effective rate of return for
compounded amounts, percentage
difference, percentage calculations
and discounted cash flow.

Included within the unit is a
four-memory operational stack and
two independent memories for
immediate storage and number
accumulation.

Firm price was not available at the
+ime of closing for press but we
believe that our early estimate of
SUS 175 is probably about right.

MONOLITHIC QUAD TIMERS
The US Signetics Corporation has
just introduced monolithic quad
timers — capable of performing four
entirely separate timing operations
simultaneously. The IC’s type
numbers NE/SE 553 and 554 can
produce accurate delays from
microseconds to many hours.

MAGNETIC-ELECTRIC
INTERCONVERSION

Philips Research Laboratories in
Eindhoven have developed a
composite piezo-magnetic/piezo-
electric material that inter-converts
magnetic and electrical fields.

The actual material is composed of
a molten eutectic mixture of barium
titanate and cobalt ferrite which is
solidified uni-directionally.

Conversion is brought about by
mechanical deformation hence optimum
efficiency occurs at the mechanical
resonant frequency.

There is of course nothing new in
magnetic and electrical inter-
conversion. It is achieved for instance
in a solenoid. What is unique about
Philips’ new material is that
conversion takes place without a
flow of current.

POWER LINE MONITOR

Of interest to computer and
scientific equipment manufacturers
is a power line monitor recently
developed by Britain’s Data
Laboratories {Mitcham, Surrey}.

Originally designed for the British
Admiralty, the instrument has since
been produced in commercial form.

The instrument is connected across
the incoming power line and records
all phenomena other than the basic
mains frequencies.

END TO TYPOGRAPHICAL ERRORS

Typographical errors are the bane of
newspaper and magazine editors alike
— for no matter how carefully material
is proof-read, people tend to read words
as they should be, not as they actually
are.

A new computer programme just
introduced by Bell Laboratories may
alleviate at least part of this problem.

In use, the computer stores a list of
the most commonly used words and
then displays an ‘index of peculiarity’
if any words are abnormally spelt.

Fortunately ETI does not contain
an abnormal number of typographical
errors and our editor says that we
have no r@$s3&)) for such an
exptjpf&@%h?f... }

DESTROYER CONTEST
are:—

I. McAllister, Balga WA 6061
P. Dennis, Auburn NSW 2144

P.H. Cox, Carlingford 2118
J.R. Grieg, Lane Cove 2066

sent off to you

Winners of the Des Troyer Power Supply Contest (ET| August issue)

W. Gowan, Port Pirie SA 5540

R. Fletcher, Castiemaine Vic. 3450
L.A. Maloney, Nth Mackay Qid. 4740
C.J. Bourke, Pearce ACT 2607

R.T. Burgess, Maryborough Qid 4650
|. Dall, Scarborough WA 6019

K. Jensma, Dundas NSW 2117

J. Kneen, Cheltenham. Vic. 3192

In our judges opinion the best entry was that submitted by Mr. R.T.
Burgess of Maryborough, Queensiand.

Of the many hundred entries only 30 spotted a// the faults.

In view of the extraordinary interest that this contest attracted
we will publish the winning entry next month. In the meantime,
congratulations to the winners — your Adcola soldering irons will be
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gun synchronises the switch-on of the
tube with an externally derived signal.

9



The accelerating voltage is 2 kV.
Spiral-type scanning is applied
(electrostatic deflection plates are used
in the tube) for observation of light
phenomena. The scanning is produced
by two 200 MHz amplitude-modulated
sinusoidal voltages. The spot speed
is 2 cm/s with a 200V peak-peak sweep
voltage.

The time resolution of the tube is 10
ps, and, if a trialkaline photocathode is
used, the photon gain is more than
10 000 for a wavelength of 0.5 um.

brightness.

Stereo Microphone.

VIDEQO SYNTHESIZERS NOW

An American company (Electronic
Music Studios) is currently developing
the video equivalent of the electronic
music synthesizer.

The ‘electronic pallette’ enables the
user to generate an almost infinite
variety of moving or static coloured
shapes or patterns. The system, called
Sceptre, is digitally operated. It can
generate images in a range of 64
different colours and 16 levels of

OUR AUGUST issue contained an extremely favourable review of the Sennheiser Dummy Head and MKE 2002 Triaxial

) Y. ,

The idea is not unique however, for
we know of a woman at Sydney
University who is currently adapting
our own ETI 4600 music synthesizer
for the same purpose.

US COMPANY BIDS FOR
UK'S ADVANCE ELECTRONICS
Chicago-based Gould Inc. have made
a £4.25 million offer for Britain's
Advance Electronics company.
It s believed that Advance have
accepted the offer.

To our genuine surprise, Sennheiser have taken exception to our consultant’s very carefully considered statement that the
system is superb for amateur use but that certain limitations cause it to be less suitable for professional use.

We publish herewith, without further comment, a letter from Sennheiser together with a reply from our consultants.

Dear Sirs
Our Australian representation, R. H. Cunningham,
recently sent us your review about our Dummy Head stereo
in general and our Triaxial-Stereo-Microphone MKE 2002
in particular.

Your report contains two frequency plots of the MKE
2002 which are thoroughly discussed. To the discussion of
the first frequency plot, showing frequency response of
MKE 2002 in free space without dummy head, we have no
objection. Discussing the second frequency plot, showing
the response of the MKE 2002 mounted on dummy head,
we would like to point out that you may possibly have
misinterpreted a fundamental design feature. You wrote:
“The results, shown in Fig. 2, are not nearly as flat, as the
free-air results. In fact there are excursions of the order of
+10 dB — particularly at frequencies above 2000 Hz. This
is still quite acceptable for amateur recording purposes
indeed we expect that it is actually necessary in order to
provide the frequency discrimination required for the
stereo effect. However this non-linear response may be a
serious drawback for professional users.”

It seems important to us to point out that the frequency
response measured at the artificial head must differ
considerably from the response measured in free space, If,
for instance, a probe microphone is fitted to the input of
the auditory canal of a human ear, and this ear is irradiated
with a constant sound pressure, the result is a number of
totally different non-linear frequency curves.

Prior to the development of the Triaxial-Stereo-
Microphone MKE 2002 we have taken numerous
measurements at natural human ears. We enclose sound
pressure curves measured at the input of the auditory canal
of ten different persons in free space at different directions
of irradiation. From these curves it can be seen that the
non-linearity is not due to a non-linear measurement
microphone, which is absolutely linear, but completely due
to the non-linearity of the ear itself.

Therefore the criticized non-linearity of the frequency
curve of about *10 dB in the frequency range above 2000
Hz is not a property of the MKE 2002 but solely caused by
the anatomical properties of the human ear. The conclusion
that the MKE 2002 is only acceptable for amateurs is,
therefore, not correct.

We would be very grateful if you could clarifv this matter
in the next possible edition of your magazine.

Sincerely yours,
Sennheiser Electronic
3002 Bissendorf/Hann

LOUIS A. CHALLISand ASSOCIATES REPLY

Sennheiser Electronics take a line which we are at a loss to
understand.

Firstly, in their letter they quote one section of our
review, completely ignoring the previous paragraph wherein
we adequately explain why there is a difference between
the Dummy Headphone’s microphone response respectively
under free field conditions and when mounted on an
artificial or real head.

What does perturb us, though, is not that Sennheiser are
dissatisfied with our main review, but rather with our
comment that this lack of frequency linearity may be a
serious drawback for professional users.

Repeating again what we said thereafter “Sennheiser say
that their system is as good as a professional Dumm y Head
with implanted microphones. We cannot accept this
premise and believe that prospective users seeking high
precision would be better advised to spend the oxtra
thousand dollars and go for the professional models,”’

The reason for this is quite simple. If one moves the
Sennheiser Triaxial Microphone System even a millimetre
or so with respect to the cavity of the ear, one obtains a
different frequency response each time.

Is this the sort of performance that one expects from a
professional piece of equipment where reproducibility of
performance is one of the primary criteria?

Sennheiser has raised no new evidence to support their
claims, but rather present a series of graphs to show the
variability in measured frequency response derived with ten
different ear positions (ten different subjects)

This variability admitted by Sennheiser is precisely the
point we're making. It only goes to confirm that any result
measured with the MKE 2002 Triaxial Stereo Microphone
and Dummy Head is not reproducible unless their relative
positions are positively and permanently fixed.

That the microphone and head are two separate units
which allow a range of possible mounting positions is of
academic value only. It detracts from their use in the
professional sphere.

We still believe, as we did at the time of writing the
review, that this variability would be obviated with a
professional Dummy Head. We leave our readers (especially
our professional readers) to draw their own conclusions.

Yours faithfully,
Louis A. Challis
Louis A. Challis & Associates Pty Ltd.
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SYDNEY

65 Parramatta Rd,

Five Dock
PERTH (02) 798-4177

883 Wellington St, CANBERRA

Perth.
(082) 22 5177 gti!s'\ﬁvmxlllcohngong Rd,

(062) 95-3459
MELBOURNE
185-191 Bourke St,

Melbourne
(03) 63-9321

N areal Douolas Hi-Fi showrooms
across Rustralia

Douglas Hi-Fi have always done things in a big way. The Melbourne
and Perth stiowrooms have proven winners. Both have achieved
record sales. The Canberra showroom, although not the largest,
still retains the high class image of the other Douglas stores. The
Sydney showroom is the largest in the southern hemisphere,
has parking for 100 cars, a drive-in service centre and the largest
selection of Hi-Fi equipment you are likely to see anywhere.

Douglas-hifl

SELLS SOUND FOR LESS

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1974 e



If the reproduction of music to you is too important to
settle for anything less than totaily realistic sound, you
need Amcron audio components. Amcron’s experience in
producing professional studio equipment, where absolute
faithfullness to the original performance is a demand, has
assured that each Amcron component is designed to
reproduce the purest, most realistic, 100% honest live
sound that is as accurate as the most advanced engineering
can make it.

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

AUSTRALIAN DISTRIBUTORS:

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

AMCrong

Crown International U.S A

Made only in America

mD | 202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255
Electronics Pty. Ltd. 65 Parramatta Rd., Five Dock 2046 NSW. Ph. 799.3156
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FROM FOR YOUR ENTERTAINMENT!

¢ONCERTO

A GEN
OTEREQ
MUSIG SYSTEM-
ONLY $249
u

-
brings you a new dimension If
music sy’ or the first time, here is .a music
system t everyone to enjoy the thrill of
~ genuine o sound — The Concerto 1000!
It sounds better than any other system at $249.
There are 3 good reasons why :—

(1) You get a fully automatic turntable with a
magnetic phono cartridge with a long-life diamond
stylus

= (2) You get a 13 watt RMS per channel amplifier
that has bass & treble tone contrals, tape monitor and
headphone facilities, and a separate volume control
for each channel.

{3) You get two fully air sealed speakers systems
with a 10"’ bass speaker and 2'' tweeter in each
walnut enclosure.

UNDOUBTEDLY, THE BEST AT THE PRICE -
CONCERTO 1000.

Distributed by ELECTRONICS PTY LTD 202 Pelham Street, Carlton, 30
65 Parramatta Rd., Fivedock. 2




TEL-26 DYNAMIC $36.95

TEL-111/ELECTRET $85.00

TEL-14/TWO-WAY

There's a new name for
Stereo & Quad Headphones

Je/ephomics

A leading designer and manufacturer
of qtulity audio products for 40 years,
Telephonics now introduces a
eufbh line of Stereo & Quad
phones. The same high reliability
uquked for airline entertainment and
eommunicaﬁons systems is now made

Telephonics, for home
and prote&nal ulelle,.

The TEL-111 ELECTRET
Headphone, for example, incorporates
the latest advances in electrostatic
audio reproduction provxdmlg flat

uency response from 18 to
24,000 Hz, without the need for the
conventlonal electrostatic = power
supply. And it reduces distortion to
the vanishing point by using a stiff
featherlight . diaphragm suspended
between two permanently-charged
glates. The result is the clean, crisp,
elephonics sound, unobtainable with
any but the most expensive speaker
systems.

The TEL-26 DYNAMIC Stereo
Headphone reproduces sound so
faithfully that once you hear it, you'll
never be satisfied with anything less. It
has a separate tone control and volume
control on each earcup to permit
precise volume, balance and tone
adjustments. And Telephonics

mechanical 2-way speaker system gives
you the 2-way sound without the cost.

For the breathtaking realism of
adraphonic sound, the TEL-32Q
3UAD 4-CHANNEL Headphone has
two 2-way speaker systems (four
speakers in each earcup) to let you

AUSTRALIAN DISTRIBUTORS:

ElD Electronics Pty Ltd.

TEL-32Q/QUAD,
4-CHANNEL
$66.00

Sy
TEL-29/LIGHTWEIGHT $19.95

discover sound you've never heard
before. The Telephonics Balance
Controller lets you sit in your favorite
easy chair, far from your receiver or
amplifier, and set the 4-channel
balance exactly the way you want it.

The TEL-14 TWO-WAY Headphone
contains a full 2-way speaker system,
complete with crossover network in
each earcup. Deep, smooth bass
response from the woofers and the
bright treble highlights of the tweeters
overlap to make the presence of the
music felt, just the way the artist
intended.

The TEL-29 LIGHTWEIGHT
Headphone, the “Weight Watcher”
member of the family is easy on the
budget. Constructed - of air-light
materials for hours of easy listening,
the Lightweight never disturbs nor
intrudes on the music, but is not
completely isolating. A volume control
on each earcup allows you to adjust
volume and balance without returning
to your amplifier.

If you want to hear Sound the way it
was recorded, don’t let an ordinary
Headphone come between you and
your music. Demand the exceptional.
Ask for Telephonics.

Je/ephon/cs

40 years of Audio Engineering Excellence
A Division of Instrument Systems Corporation

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

65 Parramatta Rd., Five Dock 2046. NSW
Ph. 799-3156
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INCOMPARABLE QUALITY
NOw available

HEATHKIT

AR2020
4-CHANNEL AM-FM
RECEIVER

For low price high quality
AR1214 STEREO AMPLIFIER See the new range of Heathkit
Stereo Equipment at
Schlumberger  Instrumentation
Australia Pty. Ltd., 119
Denmark Street, Kew, Phone
862-1166 for appointment.

Schlumberger  Instrumentation
Australia Pty. Ltd., 134
Willoughby Road, Crows Nest,
N.S.W., Phone 439-7650 for
appointment.
AR1214 STEREO RECEIVER
Mail this coupon for your FREE CATALOGUE

EE = A T fE S @ IR SR I - S -

AUTHORISED AGENTS:

L. E. Boughen & Co.,, 30 Grimes Street, Auchenflower. Q'id. ' id’ 1
R PR Rush my free Mid ‘74 Heathkit Catalogue
Dawson Instrumentation, 70b Hale Road, Wembley Downs

W.A. 6019. Tel: 41-4117

Associated Services Pty, Ltd.,, 110 Tynte Street, North Adelaide.

S.A. 5006. Tel: 67-2246 I Address

AUTHORISED DISTRIBUTORS: Postcode

Afan Oliver (Electronics) Pty. Ltd.,, 199-192 Pacific Highway, St.
Leonards. NS.W 2065. Tel: 43-5305.

Digitronics Australia Pty. Limited, 12 William Street, Maryville.
N.S.W. 2293. Tel: 69-2040. I
Custom Scientif c, Hackett Place, Hackett. A.C.T. 2602.

Tet: 47-6179 or 49-7306.

SCHLUMBERGER INSTRUMENTATION

AUST.PTY.LTD
| P.O. Box 138, Kew. Vic. 3101,
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AUTEL SYSTEMS PTY LTD

NORTH SHORE SUPER SOUND CENTRE

. AUTEL SYSTEMS PTY LTD

thyrart 1 EXY
Y0 EF
W N ARy
SONY
= 1\

AUSTRALIA’S LARGEST MAIL ORDER SECTION

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

T

TT'TT\“
"’T.TT_:

[}

A
1

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

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

AUTEL SYSTENS PTY LTD

639 Pacific Highway, Chatswood Phone 412 4377 _eaciFic wicHwaY

L el
Mowbray Rd




AUTEL SYSTENS PTY LID

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

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

LR N 'F f“ﬁ ' ;.L : ram

REASONS FOR BUYING FROM AUTEL

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




the happy way f_
to Hi-Fi! D

N
\i 5

N
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You'll smile all the way when you build your
high performance Hi-Fi system with Plessey
kits. It begins when you find out that Plessey
has taken the confusion out of choosing.
Each kit contains correctly matched
components and full instructions. You'll
smile a lot more when you hear the

price (people always smile at happy
surprises) and when you build your /
system without the usual troubles. But

you'll smile most when you start playing
your favourite music — so much Hi-Fi for

so little money and trouble!

Start smiling — choose from these kits:

1. New 12P/5FX battle board kit for 2.65 cu.ft.
enclosure. Assembled, wired and pre-tested.
Frequency response 75 Hz to 20 kHz += 6 dB or
53 Hz to 20 kHz at = 10 dB. Power handling

15 watts RMS. Crossover at 6 kHz with a roli off
slope of 12 dB per octave. Excellent overall
response from such a small enclosure.

2. New C80/2 x C3GX batftle board kit for 1.8 cu.ft.
infinite baffle enclosure. Assembled, wired and
pre-tested. Frequency response 55 Hz to 20 kHz
+6dB or 44 Hz to 20 kHz at = 10 dB. Power
handling 20 watts RMS.

3. C60/C3GX custom speaker kit for 0.625 cu.ft.
enclosure. Frequency response 50 Hz to 19 kHz,
power handling 10 watts RMS, crossover at 5 kHz.

These syslems arc available from Plessey
distributors and leading Hi-Fi centres

NAY SPEAKE
PLESSEY @ :—LE KIT SE

5
Plessey Rola Pty. Limited > woofer, SF X

The Boulevard, Richmond, Victoria, 3121 SSOVer ounted a
Telephone 423921, Telex 30383 g ,) S T e
N.S.W. P.O. Box 2, Villawood, 2163. Telephone 72 0133 =ndeg 200 Cu.it enciC

AR4S

Distributors: N.S.W.: General Accessories, Lawrence & Hanson Pty Ltd., Martin De Launay Pty. Ltd.
Vic.: Lawrence & Hanson Pty. Ltd., General Accessories, Radio Parts Pty, Ltd Qid.: General Accessories, The Lawrence & Hanson Electrical Co. (Q!d.) Ltd.
S.A.: General Accessories, Gerard & Goodman Pty, Ltd, W.A.: Atkins Carlyle .td., General Accessories. Tas.: W. & G. Genders Pty, Ltd., Homecrafts Tasmania
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.and the happy wayto
box themin.

Now loudspeaker cabinets can be built in the home in a few hours with a few simple tools.

Plessey Cabinet Kits contain all the pre-cut woodwork, grille cloth, assembly aids and step- by-step instructions
to obtain a professional finish. Mitred edges and tongue and groove joins are pre-cut for precise fitting and the
veneered timber is ready for staining to any desired finish.

The system can then be completed with the recommended speakers and simple circuit components obtainable
from your local Piessey distributor.

T R I R SR,

*Plessey CK1 Cabinet Kit *Plessey CK2 Cabinet Kit
PLE EY@ This 1.8 cubic foot cabinet is recom- This is a 2.5 cubic foot cabinet

mended for optimum performance recommended for optimum perform-
For additional information contact with the Plessey C80 woofer and two ance with the Plessey C100 woofer
your local Plessey distributor direct. C3GX tweeters. The complete system and X30 tweeter. Fine performance

provides an extremely attractive and craftsmanship ensure an attrac-
*Loudspeakers are not included in overall performance at very reason- tive sound addition to your home.

the kits. able cost.

ARG6A
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Maost music lovers
o their listening on a Dual

Dual 1225

Dual 1229

For full details of the complete Dual
range, go to your nearest hi-fi stockist,
or write to

Fred A. Falk (Sales) Pty. Ltd.,
28 King Street, Rockdale,
NSW, 2216
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If you're going to steal
anidea.steal from the best.

“*“When the Citation components
were in their final design phases
we had the rare opportunity to see

some of the tirst engineering

prototypes and we have never
quite gotten over the dedication
and enthusiasm exhibited by the
highly qualified engineering team
that ‘gave birth’ to those winners.

Small wonder, then, that we were

elated to find that the Model 930 receiver

is the brain-child of that very team. It abounds
in Citation features, many of which one would
have thought impossible to incorporate in a receiver
at this attractive price. Of course, the Citation 12 boasts
more power (60 watt rms per channel), but then again the

[Citation 11 preamplifier and the Citation 12 power ampliﬁer]

combination retails for a cool $1200.00 or so. as opposed to just

under $550.00 for this receiver. The rest of the circuit refinements
are there, though, including the twin power supplies (not negative and
positive voltages supplied by one power transformer, but actually two
complete power supplies including two separate power transformers).
super-wide frequency response and power bandwidth, fantastic square
wave response and rise time, and conservative and meaningful power
ratings that can serve as a model to the rest of the industry. All this plus

a superior tuner section make the 930 a receiver that even the died-in-

the-wool ‘separatists’ should take a good look at.™

Audio Magazine, June, 1972

IMPORTED AND DISTRIBUTED IN AUSTRALIA BY HARMAN AUSTRALIA PTY LTD harma_n/kardon
PO BOX 6 BROOKVALE NSW. 939-2922 The Music Company
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for the sweetest sounds of all...
TDK’s “total performers”

There's no doubt about it. TDK’s
great new Dynamic-series cassettes
offer serious home recordists sound
reproduction unequalled by any
other cassette sold today. And the
reason is very simple. They deliver
total performance!

Total performance means more than
just full-range frequency response
and high-end sensitivity. It also
means having the proper balance of
all the other characteristics essen-
tial to reproducing “real-life”’ sound.
Like high MOL (maximum output
level). Broad dynamic range. Wide
bias tolerance. High signal-to-noise
ratio. TDK's Dynamic-series cas-
settes have them all!

You'll quickly discover this fact when
you record your favorite music on
one of TDK's Dynamic-series cas-
settes. You capture all the highs and
lows, all the harmonics and over-
tones, all the emotion and feeling

that gave the original performance
its richness, fullness and warmth.

Look for TDK's “total performers” at
quality sound shops everywhere. Ex-
tra Dynamic (ED) cassettes offer the
discriminating audiophile an entirely
new dimension in recording fidelity.
Super Dynamic (SD), the tape that
turned the cassette into a true high-
fidelity medium, still has better-
balanced total performance charac-
teristics than any other brand made
...and is also available in open reel.
And Dynamic (D) is an entirely new
hi-fi cassette that provides budget-
minded recordists with excelient
quality at moderate prices. All pro-
vide optimum performance on any
cassette recorder, without need for
special bias.

For sound you feel as well as hear,
discover the dynamic new world of
TDK's total performers!

DYNAMIC-series cassettes are:
Extra Dynamic {ED): top-of-the-line,
for those who want the very best. 45,
60 and 90 minutes.

Super Dynamic {SD): first true hi-fi
cassette started a revolution in the
tape industry. 45, 60, 90 & 120-min.
Dynamic {D): characteristics supe-
rior to most “premium’’ cassettes. 45,
60, 80, 120 and world’s only180-min.

the new dynamic world of
GTDIC

SOLE AUSTRALIAN AGENTS
CONVOY INTERNATIONAL PTY LTD
4 Dowling Street, Woolloomooloo, NSW 2011

Phone: 358-2088



You don't just happen across perfection.
You have tobe introduced.

d s0 we introduce Marantz. ‘

Model 12008, the highest powered,
lowest distartion, mtegrated amplufuer

in the uf A-_.\ Was ;, bis

: Wiaranl
’%Mv el l than"b 1% total
or mlermodulahon

ourareedxfon
m:dealar

For a complete list of stocklsts and brochures write to
AURIEMA (A’ASIA) PTY. LTD., 15 Orchard Road, BROOKVALE, N.S.W. 2100. Telephone. 939 1900.
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MATRIX TV-asolid-state

picture transmission system

by Dr. Sydenham

WHEN MAN learned of ways to
produce an optical image — probably
when he found that a pin-hole in a
screen produced a reduced size picture
— he took a great step forward in both
understanding and enjoying life.

In 1859 Dionysius Lardner of
University College, London wrote in
his encyclopaedic ‘’‘Museum of Science
and Art”

““The image of visible objects produced
by reflection from smooth or polished
surfaces, natural and artificial, and

by looking through transparent media,
bounded by surfaces having certain
curved shapes, play a part so important
in the effects of vision, that it must

be regarded as highly interesting

to explain the optical principles upon
which the production of such images
depends, so far at least as may be

(AL DEEBEDE L DL D

|

OPTICAL,

PHILOSOPHICAL,

:
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and burning.

in the Night.

Air-Pum
the beft of the Kind,

T hermometets,

paflcs, and Deawing Pens.

SAMUEL WHITFORD,

(THE ORIGINAL SHOP)

At the THREE SPECTACLES, N° 27,
Ludgate-Street, near St Paul'sy, L ON D O N,

AKES and fells Spectucles of Glafs or Pebble, in neat und light Frames,
ofthe newelt and belt Conftruétion, and in the moft canvenient Manoer

for avoiding Preffure on the Nofe or Temples. y =
Concaves for very fhort-fighted Perfons; and Claffes for reading, magnifying,

Refle@ting Telefcopes, of all Kinds, am! with the lateft Improvements,
Refracting Telefcopes of all Sorts; with one of a New Invention (ufeful
for Sea o1 Land) that will not warp in any Weather ; and a Bort to ufe atfea

Double, Single, Solar, Opake, or Aquatic Microfcopes,

Camers Oblcuras, to delineate Landicapes
to view Perfpective Prints) made traly parallel; Sky-
demonltrate the Theory ot Light and Colours; Concave, Coovex, and Cylin-
drical Speculums ; Magical Lanthorns ; Opera Glaffes; Optical Machines for
Perfpettive Prints ; Cy inders and Cylindrical Pi¢tures.
and Air-Fountuins of various Kinds; Glafs-Pumps; Portabde
Apparatus tor Eleétrical Experiments, which is allowed by the Curious to be

rometers, Diagonal, Standard, or Portable.

v fl ydroftatical Balunces, and Hydrometers.

Hadley's Quadrant, after the molt exa@ Method, with Glaffes truly LY
Davis's Quadrant; Globes of all Sizes; Compafies, Azimuths,
Plain; Loadftones ; No@urnal and Sun-dials of all Sorts,

Scales ; Cafes of Drawing-Inftruments ; Parallel Rulers ; Proportional Come

Theodolites, Semicircles, Circumferenters, Meafuring Wheels, Spirit Levels,
Rules, and all Sorts of the belt Black Lead Pencils, and all other Sorts of
ments of the newell and molt approved Invention,

** LANDS accunatcly furveyed,
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and Prof'pcfh and which ferve
ptic Balls ; Prifms, to

T R B D DI P

MRSNIA DSt

g, and

Ioftru-

Fig. 1. Trade card of Samuel Whitford shows evidence of early links between optical and

electrical crafts,

.

24

necessary to render intelligible the
natural appearances and effects
which are familiar to every eye,

and innumerable contrivances, from
which we derive essential benefit,
either in repairing defects of vision,
or extending the range of that
sense to objects removed beyond its
natural limits, either because of
their minuteness or remoteness

or in fine in producing phenomena
affording at once amusement and
instruction.”

All manner of devices were indeed
devised. The  microscope, the
telescope, the camera obscura, the
camera lucida and the magic lantern
have been handed down to us.

The science of optical imaging was
well developed by the start of the 19th
century. For many a decade before
this, firms had been proudly
advertising their optical wares and
expertise in handsheets such as that
shown in Fig. 1.

Optical instrument-makers excelled
at the crafting of mechanical
contrivances so it was natural for them
also to take on the manufacture of the
then emerging electrical machines.

There were very few of these to
begin with — Whitford’s sheet
mentions ‘‘portable apparatus for
electrical experiments”. But by the
mid-19th  century, the electrical
*curiosities’’ had expanded in number
from simple electrostatic devices to
include magnetic ones as well. The
feeble oil-lamp powered magic lantern

gave way to arc-lamp versions — like
that of Mr. Dubosc of Paris (illustrated
in Fig. 2).

A new science, that of electro-optics,
came into being. But it could not
advance much in the 19th century, for
hardware capable of converting light
into  electrical signals was not
developed until the 1880's. If an
experimenter wished to relay or record
images before this time then they had
to be copied and conveyed by hand. If
several people wished to view the same
image they had to take turns, use
elementary photographs or manage
with a multiple instrument such as
Nachet’s multiple microscope (shown
in Fig. 3.

In 1895 Becquerel observed that
certain substances used as electrolytes
in a primary battery cell generated
differing voltages if the two plates

ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1974




Fig. 2. This magic lantern, made about 1855, uses electrics and optics. In those days electric
photo diodes did not exist: opto-electronics was a simple discipline.

were exposed to different light
intensities.

A little later, in 1887, Arrherrius
found that the resistance of silver
halides increases with increasing light
level.

In 1905 a photo-electric theory of
vision was published and
photo-detectors (of cumbersome
form) became a more or less routine
component available to designers.

By 1920 one could purchase a
potassium-hydride photocell complete
with a thermionic valve ampilifier.
Glazebrook, in his ’Dictionary of
Applied Physics’ (1922) remarked on
this package —

“Used in this way the photo-

electric cell may well prove its

usefulness not only in photometry
but in signalling without wires and
as a means of scientific
investigation.”

He was so right”

He also said he was leased to see that
such an obscure phenomenon was
finding increasing use of technical
importance.

Single-cell detectors were continually
improved, and far greater sensitivity
was achieved by devices such as the
photo  multiplier. A  solid-state

*(A future issue of ET/ will feature
modern electro-optic communication

links.)

photo-diode was eventually developed
which was not only small but retained
a good measure of detectivity.
Single-cell detectors, however, can
only measure and transduce the
intensity of radiation occurring in a
single-point area. They cannot produce
an electrical equivalent signal of
two-dimensional images unless some
mechanical system is used to enable

Fig. 3. Before
closed-circuit
television was
invented,
multiple viewing
had to be under-
taken with
devices such as
Nachet’s
multiple
microscope.

them to scan an area, or a matrix of
such photo cells is used.

The first photo cells were bulky so
early inventors of two-dimensional
image transducing systems were
obliged to use mechanical scanning to
effectively move the photo cell across
the image.

Nipkow devised his spinning disk
method of television in 1884; with it
successive elements of the picture were
viewed one at a time in a sequential
pattern.

His work was further developed by
Baird, in the 1920’s — who pioneered
our present-day television systems.

The Nipkow disk, however, was
incapable of  producing really
acceptable picture definition, it was
soon replaced by thermionic camera
tubes in which an electron beam is
systematically deflected across a
photo-sensitive target on which the
image is formed.

Zworykin’s "’Iconoscope’’, one of the
earliest camera tubes, used a photo
sensitive area of fine mica flakes —
calied the mosaic. These minute cells
formed small capacitors that became
charged to a level decided by the
intensity of the radiation falling on
them. The many ’‘cells” were
interrogated at regular time intervals
by an electron beam scanned across
them, monitoring the change in beam
current occurring at each cell as they
discharged.

As the cells were not being read out
continuously it was possible to
integrate (or average-out} the charge
produced over a period of time,
thereby increasing the sensitivity to
light. This process is now known as
charge-integration.

Today’s television picture-tubes are
still similar to the lconoscope, the
differences being in simplification of

25
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MATRIX TV

the mica mosaic to give us the
relatively inexpensive Vidicon and its
derivatives and sometimes to make use
of secondary emission which enhances
sensitivity in tubes such as the
image-orthicon.

Thermionic picture tubes have long
provided adequate resolution and
linearity for most purposes, and
production costs have been reduced to

the point where amateur video
recording is an increasingly popular
hobby.

Nevertheless, thermionic tubes are
bulky and thirsty for power compared
with the potential capability of the
latest solid-state integrated circuit
technology. The days of thermionic
picture tubes are numbered.
Solid-state detection will undoubtedly
replace them in the not too distant
future — indeed in a few special cases
this has already happened.

NMATRIX SOLID-STATE
DETECTORS

Early photo detectors needed several
square centimetres of radiation to
produce a useable signal change.
Consequently a multiple array used to
transduce line or plane optical
information was rather large in size.
Scanning was much easier to
implement in a reasonable space.
Selenium was found to be a
photo-electric substance. Willoughby
Smith made resistors of it {in 1873)
only to find its ohmic value varied
with light intensity — thus adding

1 L
LIGHT
SN PHOTO
DIODE

another important transducer effect to
the growing list!

The existence of relatively sensitive
selenium detectors enabled Ruhmer to
study the practicality of matrix array
techniques which were connected to a
similar array of lights with paralleled
wires. In the period 1901-1912 he
tried many ways of producing
television by such means. He failed
miserably. Selenium cells have a quite
long time-constant {many
milliseconds) so they were unable to
follow transients of moving images.

Experimenters tried to reduce wiring
connections by scanning the cells using
mechanical switches. A scheme was
proposed that needed a 32-contact
wiper switch rotating at 960 rpm; it
was dropped because it would also
demand lamps that could be flashed at
640 000 times a second ""which was
manifestly impossible’” says the author
of the report.

In 1929, a popular-science technical
writer {Ellison Hawks), summed up
the situation by these remarks:—
“Although  there are immense
difficulties, however, one would like
to suggest that the method should not
be finally discarded for it is the only
one so far suggested by which the
whole of the picture can be
transmitted at one time’’.

When semiconductor technology
exploded in the ‘fifties and ‘sixties it
became possible to make highly
reliable and inexpensive solid-state
photo-diodes that were of only
pinhead size. Eventually the problems
of placing a large number of these side
by side to form a matrix were

Fig. 4. (a) Basic photo detection
element consists of a diode and a

c»——{ SWITCH

switch. (b} The basic system js ex-

tended with a buffer and a switch

when the voltage sampling method is

o ﬁ) used.
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SHIFT REGISTER
BIT n+1 (RESET)
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SHIFT REGISTER
BIT n {(READOUT)

overcome and we saw the successful
development of lines of detector
elements using large-scale integrated
circuit production methods.

Some of the "“immense difficulties”
have been overcome, some still remain.

It is now about ten vyears since
satisfactory integrated detector arrays
were first made. Line arrays have been
used in military optical missile
trackers, and in a few industrial
applications. Their widespread use
was, however, restricted by cost and
by the lack of an adequate density of
photo-diodes. Today the diodes can be
formed 75 um apart {less than half the
size of a full stop on this page) with a
64 by 64 array being comparatively
easy to accomplish. IBM recently
released details of a “'chip’’ with half a
million on a chip size of 1050 x 1600
mm!

Such achievement may well seem
surprising but the resolution needed
for many purposes is already routinely
obtained with the 625 line television
system — about 3 000 000 picture
elements in the picture area.

The massive IBM array still does not
compete on a size basis with a good
vidicon tube!

To illustrate the technology used, we
now take a look at some
manufacturing methods and circuit
techniques.

THE MATRIX

Basically light-detecting photo-diodes
are paired with semiconducting
solid-state switches — shown
diagrammaticaily in Fig. 4a. They are
made by sequentially depositing metal
conducting and semiconducting films
on a supporting insulator substrate.
This technique gives the designer a
high degree of confidence as the
majority of devices made in an array
will work as expected. It also enables a
variety of components — both active
and passive to be produced by the
same basic process of depositing films
through carefully made screening
masks.

The most generally used mode of
operation for the photo diode is that
of charge-integration.

Using the self-capacitance of the
diode, (which is created by the
separated metal films), the diode is
first charged up with an externally
applied voltage source. The associated
switch is used firstly to connect the
diode to the source — and then to
isolate it by effectively opening one
connection of the photo diode. Charge
in the diode then commences to leak
away due to electron leakage within
the diode structure and, more
dominantly, by electron carriers that
are formed by the photons faliing on
the photo-diode. The charge loss is
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then measured, as will be explained
later.

The amounts of energy involved are
minute. The voltage across the diode
decays through 2.5 V (that is, the
charge is lost and, therefore, so is the
voltage) in an integration period of 10
ms when the incident light level falling
on the diode is 0.1 W/m2. This
process, due to the tiny area of the
diode, involves only 1-10 pC of charge
(pC — pico coulombs; the charge of a
single electron is roughly 107 pC and 1
C flowing per second is a current of
one ampere). Direct sunlight provides
a radiation intensity of around 100
W/m2. The energy involved to ““drive’’
the detector through the 2.5 V swing
is of the order of 10—10 W!

Having devised a scheme to charge
the diode and isolate it ready for
radiation detection, the next state is to
measure the loss of charge. This can be
achieved by measuring the voltage
across the diode, in which case a
second MOS switch is used to connect
the external circuit to the diode. A
third MOS component is used to
buffer the photo-diode from the load
imposed by the sampling switches.
This is necessary for without it, the
sampling switch will present too low a
resistance to the diode, leaking charge
before the correct voltage level can be
decided.

This method of measurement is
known as voltage sampling. It is
portrayed diagrammaticaily in Fig. 4b.
The sampling rate for this mode of
readout is around 200-500 kHz and it
suffers from a somewhat large noise
level.

An alternative way to interrogate the

diode is by what is known as the
recharge-sampling mode. In this the
criteria of light-level used is that

related to the amount of recharge
needed to fully re-establish the voltage
across the diode, (Fig. 5). This method
needs only the first-mentioned
charging switch at the diode location,
thus reducing the number of elements
needed in the full detector
component, but it does require more
analogue voltages. But having added
this extra circuitry, it then becomes
possible to read at 5 MHz multiplexing
rates — and the noise level is much less
than with the above described voltage
sampling.

The actual manufacturing method
used to make an element of the array
is typified by the drawing of one such
element that is given in Fig. 6.
Simplicity of contacts and junctions is
had at the expense of adding more
electronic components elsewhere in
the data processing. When the array is
made as a single line only it is possible
to pack the photo-detecting elements
at one third of the spacing, that is at
only 25 um centres.

Fig. 5. Recharge-sampling readout
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requires no extra components in the

array but produces a pulse height
current signal that needs extra

processing.
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Each element has its input and
output  “terminals”  permanently

connected to X and Y conducting lines
— made with deposited metal film
strips.

The arrangement used for the faster
recharge-sampling processing method
is shown in Fig. 7. The ends of each X
and Y line are connected such that
each can be connected to a single
common line as needed, this
happening  sequentially. This s
achieved by using a continuously
operating pulse generator that ‘clocks’
a solid-state scanning switch — the
register — along in steps. This causes a
string of charge pulses to appear on

N-TYPE SUBSTRATE
P-TYPE DIFFUSION
GATE OXIDE

METALLISATION.

HENZ 0

CONTACT HOLE

R 1S THE RATIO OF PHOTO-DIODE AREA TO

TOTAL ELEMENT AREA
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the output line ready for height
processing.

Special consideration has to be given
to driving these lines, for several
effects, such as large line capacitance,
tend to limit the useable scan rate
unless used in special ways. IPL, for
example, have developed a system
whereby the flyback time is eliminated
thus utilizing the total time more
efficiently.

The shift register scanning switches
for the X and Y drives, are also formed
on the same chip, placing them around
the edges. Figure 7 shows an enlarged
view of the top of the 64 x 64 IC
which includes both the photo-diode
array with its recharge switches and
the shift registers. (Most users of such
a chip would not wish to have to build
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Fig. 6. Photo-diode and switch is manufactured by appropriate diffusion and metallisation on

a substrate.

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1974

27



MATRIX TV
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their own processing circuits, so a
complete system is offered shown in
Fig. 9. In this are housed the clock
pulse generator, signal processing
circuits and a means to physically
mount the appropriate optical element
to produce the right size image.)
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After preamplification, the recharge
pulses appearing on the output line are
integrated (rather than peak detected)
and applied to a circuit that samples
them and holds their level for
outputing. as a closely
analogue-varying signal.

Fig. 8. Integrated Photomatrix
Ltd.’s 64 x 64 photo-diode
array. The central chip is barely
6 mm square.

Fig. 9. At present the processing
circuits of the complete matrix
camera require more room than
the array (lower centre) but

this is largely due to the need

to custom build this part of

the system.

array using recharge-sampling.

ARRAY
OUTPUT

VIDEO
OUTPUT

SIGNAL
PROCESSOR

—
:

APPLICATIGNS OF MATRIX
ARRAYS

Arrays containing only 4096 picture
points ("‘pixels’ is a term sometimes
used) cannot compete with vidicon
television picture tubes on a resolution
basis.

Neverthless, there are many
applications where an array is superior
and/or where the full resolution
capability of the thermionic camera
tube is not required.

Flaw detection — unwanted pin holes
in, say, tape or films can be easily
detected using a single photo detector
to look for light coming through from
a source mounted below. This basic
method, however, is limited by
non-uniformity of the background
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Fig. 10. In this demonstration a linear array is used to produce an electrical signal which
has pulse-width proportional to the diameter of the rod seen in the foreground.

illumination coming through the tape
or film and cannot provide
information about flaw distribution.
In looking for small flaws in a wide
area the area is actually directed up
into smaller fields — that of each
element in the array — to increase the
signal to background ratio and to
define the location of flaws. For this
purpose a linear array of 100
photo-diodes is adequate. The actual
size of the film and the detector array
matter little as the appropriate power
lenses will provide the magnification
needed. The possibilities for using the
data obtained are numerous and
depend only on the needs of the taks.

Gauging size — if the width and range
to be gauged lies within the full range
of a linear array, the array can be used
to measure rod size without physical
contact and at great speed. Figure 10
demonstrates this principle. Back
lighting passing the rod throws a
shadow on the linear array. This, in
turn, produces the gauging signal seen
on the CRO screen. As the diodes

resolve measurements in discrete
dimensionally stable increments, these
arrays can provide greater accuracy
and long-term stability than a vidicon
method.

If the measurement task is one
needing only width change monitoring
it is better to use two separate arrays

set apart as shown in Fig. 11. This
technique increases the relative
resolution obtained, and by this
method it is possible to monitor the
width of sheets, stripes and even
railway lines. The block schematic of a
hot rod gauging system using two
arrays is given in Fig. 12,

Optical character recognition and
data digitizing — linear arrays for
scanning documents, such as cheques,
have been in use for several years.
Current developments involve
automatic post-code recognition and
for the processing of football-pools
entry forms.

Linear arrays have been used in an
instrument  for measuring pipe
straightness. This device consists of a
flexible tube containing two fixed-end
units, Mounted in one fixed unit is a
fine light source that radiates across
the flexible section to the other side
which houses a linear array. The unit is
blown by compressed air down the
pipe to be tested, bending as the pipe
bends. If and when the unit bends, the
light scans across the array, thus
yielding straightness data.

Television — this is an extension of
one-dimensional array methods to two
dimensions, Arrays with only 64 x 64
elements, although somewhat limited,
are capable of many useful tasks.

Obvious applications include blood
count and cell analysis, more complex
character recognition situations and
area gauging. There is also a large
potential market for the arrays as
sensors for reading cost and inventory
labels in the so-called ‘‘point-of-scale’
checkout systems recently introduced
into some European supermarkets.
Here the label on the item is “‘read’’ as
the checkout girl scans it with a special
head. The data is then used to prepare
the total cost and to inform the
computing storage about the latest
stock totals.

To demonstrate the capabilities of
their self-scanned matrix array, IPL
have developed a complete C.C.T.V.
system based on the 64 x 64 array

Fig. 11. Width gauging using two linear arrays.
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MATRIX TV

element. Figure 13 shows the system
using a cathode-ray tube to
reconstruct the image.

It is clear that the basic technology
exists for designers seriously to
consider matrix television techniques.

As integrated circuit manufacture
advances toward finer detail and more
extensive LS| systems resolution will
be improved and price reduced.
Currently, it is more difficult to find

applications that need the fast rate of
data obtainable than with its
procurement.

We have come a long way since
electricity and optics first came
together in the instrument makers
workshops.

Electronics Today International
acknowledges the generous assistance of
Peter Fry who directs the technical effort at
integrated Photomatrix Ltd.
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Fig. 12. Block schematic showing how two arrays are combined electronically to provide

width variations.

Fig. 13. Although not primarily intended to rival conventional C.C.T. V. (at this stage of
development) a useable picture can be formed with a 64 x 64 array. The reconstruction is

made on a C.R. Tube.
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The AKAI
Hi-F1
Professionals

have the deal
for you.

To be an AKA1 Hi Fi Professional,
you must first become an expert
on hi fi. Then you must become an
expert on AKAI. So that the full
potential of AKAl equipmentcan
be passed on to its owner.
Expertly. Or as we say,
professionally.

The AKAI Hi-Fi Professionals are:

NEW SOUTH WALES

Allied Hi-Fi & Records, 330 Pacific Highway, Crows
Nest 2065 Tel 439 1072; 331 Pnnces Highway, St.
Peters 2044 Tel 51 7071 Cnr. Townshend & Botany
Sts., Philhp A.C T 2606. Tel 062-48 8785. Allied Hi-Fi
Pty. Ltd.. 122 8unda St., Civic, Canbesra Ciy A.C.T.
2600 Tel 062-48 8785 Apollo Hi-Fi, 283 Victona Road,
Marnickville 2204 Tel 560 9019 Autel Systems Pty.
Ltd., 639 Pacific Highway, Chatswood 2067 Tel
4124377. Ron Chapman & Associates. 880 Hunter
Street, Newcastle 2300. Tel 049-69 2796 ; Fidela Sound
Centre, 938 Liverpool Road. Summer Hill 2130 Tel
799 2618 Gosford Hi-Fi, 163 Mann Stireet, Gostord
2250. Tel 043-25 2222 ; Hi Fidelity Sound Centre,
55 Wollongong Street. Fyshwick A.CT. 2609. Tel
062-95 3459 Hi Fi House, 118 Keira Street, Wolon-
gong 2500 Tel 042-28 6661 : Hi Fi House, 127 Forest
Road. Hurstville 2220 Tel 5794673 ;. Magnetic Sound
Industries, 20 Macquane Street, Parramatta 2150. Tel
635 0830 32 York Street. Sydney 2000 Tel 29 3371

Miranda Sterec & Hi Fi Centre Pty. Ltd., Shop 67,
Top Level. Miranda Faw. Miranda 2228 Tel 525 7800
Mastertone Electronics. 824 Pittwater Road, Dee
Why 2099 Tel 982 5749 Norman Ross Discounts,
69-73 Magolan Streot, Lismore 2480 Tel 066-21 2245

Photo Art & Sound, 287 Minary Hoad, Cremorne
2090 Tol 909 1729 Pee Jay Sound Centre, 364
Argont  Stroot, Brokon Hilt 2880 Oporator -7303
Roselands Hi Fi. Gallory Level. Roselands 2195 Tel
750 6593 Selscund Hi Fi Pty. Ltd., 619 Pnnces
Highway. Blakehurst 2221 Tel 546 7462, 27 Darcy
Street. Parranatta 2150 Tel 6359491 Sonarta Music
Services. 24 Cobanta Ave. Cabanta 2137 Te!
736 2066 Jeck Stein Audio Pty. Ltd., 275 Clarence
Street, Sydney 2000 Tel 296315 Strand Electronics.
519 Hunter Street. Newcastle 2300 Tel 049-2 5623
Sutherland Hi Fi, 5 Bovle Street. Sutherland 2232
Tel 521 6926 Warringah Hi Fi, Shop 5, Mona Vale Crt,
Bungen St, Mona Vale 2103 Tel 997 5313 Duty Free
Travellers Supplies Ltd. 400 Kent St, Sydney 2000
Tel 290 1644

VICTORtA

©. J. Douglas Trading Pty. Ltd., 191 Bourke Street.
Melbourne 3000 Tel 03-63 9321

QUEENSLANO

All Chandlers Storas from Tweed Heads to Cans
Trevor Stokes, Scarborough Street. Southport 4215
Tel 322 886 The Sound Centre, West Sireel. M Isa
4825 Tel 433096 Tet Air Electronica, George Street.
Bnshane 4000 Tel 217 272 Hendrix Pty. Ltd., 107
Brenktast Crevk Road. Newstsad 4006 Tel 524 355
Packard Ball Pty. Ltd., 302 Withham Sueet,
Fortitude Valluy 4006 Tal 523 131 Woolworths (Qld)
Ltd., Bnshane Statinn Rowd, Booval 4304 Tel 815 611

Woolworths (Qld) Ltd., 345 Flinders Suent. Tawns

wville 4810 Tol 713 171. Catchpoles Cassette Centre,
T & G Arcadde. Ruthven Stram, Toownomhba 4350 Tel
328 382 Humphrey's Hi Fi Centre, Huthven Suieel,
Toowoinha 4360 Tel 328 288 David Jones Pty Ltd..
Syilnay Stresl. Mackay 4740 Tul 672 601

SOUTH AUBSTRALLA

Flindere Trading Co. Pty. Ltd., 66 Flinduis Street,
Adulauls HO0O  Tel 224 hbbb Metrovision T.V
Rentals Pty. Ltd., 9 11 Bawlah Hoad, Norwoold bOG7
14142228

WESTERN AUSTRALIA

B. J. Douglas Trading Pty. Lid., 884 Walbnguon
Strant, Porth G000 161226177

TASMANIA

Wille & Cao. (1864) Pty. Ltd., 7 11 Quaileant | attinn

ton 7260 Tl 316 688

PKB 70523
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The Jeweller and the Gem

The jeweller and the gem are part
of why AKAI Cassette Recorders
and Decks deliver such incredibly
clear sound. Each AKAI GX
Recording and Playback Head is
cut by a Jeweller, with such skill
and precision that the sound

& Ve .. r

+ After equal use. Enlarged to 800 iimes . e

j : g
S O ad A This is tne extraordinary AKAl GX Head. Its surface is so hard and dust -
See how AKAI delivers repellent it will always give you new machine performance.
cleaner, clearer sound turntables or speakers) all possess Available from selected hi-fi
. similar advanced technical stan- specialists.
reproduced is clearer and cleaner  dards. And all are covered by the Distributed by AKAI Australia
than that obtained from any other AKAI Complete Protection Plan Pty. Ltd.
type of head. giving 12 months parts and labour Sydney 619881, Melbourne 81 0574,
That's one reason why AKAI warranty, 12 months free insurance Brisbane 44 0171, Adelaide 74 1162,
Cassette Recorders and Decks are  and a lifetime warranty on the GX Perth 22 5177, Darwin 81 3801,
superior. But itis by no means the  recording heads. Launceston 31 5815

only one.

For example: The GXC75D
(centre) in addition to the GX Head
has AKAI's Automatic and Manual
Reverse Recording and Playback
System (for continuous playback
and recording). Plus AKAI’s exclu-
sive ADR (Automatic Distortion
Reduction) System, which auto-
matically adjusts the recording
level signal to prevent high
frequency distortion. The com-
bination of this with the Dolby
Noise Reduction System, and a
special Tape Selector Switch puts
the GXC75D in a class by itself.

The GXC46 (left) also boasts
the lifetime guarantee GX Head,
the ADR System, Dolby Noise
Reduction and Specia! Tape
Switch. As well as the OLS (Over
Level Suppressor) circuit to elimi-
nate distortion at maximum input.

Likewise the GXC38 (right) is
equipped with the GX Head, Dolby
Noise Reduction, OLS and a
Special Tape Selector Switch for
CrO2 (Cromium Dioxide) tape.

AKAI equipment (whether
cassette decks or recorders, tape
decks or recorders, amplifiers,
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Sole Australian distributors:

INTERNATIONAL DYNAMICS

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

INTERDYN

Sparkling, superb performance...
reasonable cost...

the ‘new concept’ range of

ROT EL_ tuner-amplifiers

With the advent of Australian FM broad- superb AM-FM radio reception, and
casting now only months away, what magnificent reproduction of your favor-
better name than Rotel to show you the ite records, at a price that is true value
way to superb FM/AM reception? The for money. Check the features and
Rotel range of tuner-amplifiers herewith  specifications—then hear Rotel at any
will give you the best of both worlds— of the addresses below!

(N I L I I |

Available from: TAS. Audio Services, 44 Wilson St, Burnie 7320
Telephone: 31 2390
N.S.W. M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221 VIC. Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121

Telephone: 546 1464 Telephone: 42 3762
Q'LD. Stereo Supplies, 95 Turbot St, Brisbane 4000 W.A. Albert TV & Hi-Fi, 282 Hay St, Perth 6000 Q
Telephone: 21 3623 Telephone: 21 5004 o
S.A. Challenge Hi-Fi Stereo, 96 Pirie St, Adetaide 5000 A.C.T. Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606 2
Telephone: 223 3599 Telephone: 82 1388 x
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Sole Australian distributors:

INTERNATIONAL DYNAMICS

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

MICRO-

Built with one aim in mind...
superb reproduction.

Micro proudly introduces its new-era stereo transcription units that combine
range of turntables to discerning audio- top-rating performance with fine styling.
philes! The MR 222, MR 322, MR 422 and Micro turntables give superb repro-
direct drive models, MR 622 and MR 711, duction, represent excellent value for
all incorporate the most wanted features money, offer long service life, and are a

in modern turntable design, and are
superbly engineered, highly sophisticated

sheer delight to use in any system.

MR 422

Superb belt-driven unit with pre-
cision-engineered gunmetal
main bearing housing and
12 mm dia. stainless
steel main shaft for vir-
tual elimination of rumble.
Heavy diecast alloy platter

is driven by a large 4 pole
hysteresis synchronous motor
and flat polyurethane belt. Tone-

arm is fitted with ultra-precision
ball bearings and ball pivot bearings,
resulting in only 10 mgm friction both
vertically and horizontally. Both-direction-
damped arm lift for easy operation. Hand-
some slim walnut base, with rubber shock
absorbers to eliminate feedback. Wow/flutter
less than 0.06%, rumble better than -50dB.

Available from N.S.W. M & G Hoskins Pty. Ltd., 37 Castle St., Blakehurst 2221  TAS Audio Services, 44 Wilson St., Burnie 7320
Telephone: 546 1464 Telephone: 312390

Q'LD Stereo Supplies, 95 Turbot St., Brisbane 4000 VIC Encel Electronics Pty. Ltd., 431 Bridge Rd., Richmond 3121
Telephone: 213623 Telephone: 423762
S.A. Challenge Hi-Fi Stereo, 96 Pirie St., Adelaide 5000 W.A. Albert TV & Hi-Fi, 282 Hay St., Perth 6000
Telephone: 223 3599 Telephone: 215004 KSVSS2
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LESLIE
PLUS TWO
SPEAKER

SYSTEM

Rotating baffle design is intended to reduce room resonances

IN OCTOBER 1973, two researchers
at C.B.S. Laboratories developed &
system to overcome what they
considered to be a major deficiency in
standard  speaker systems. Their
concept was that if one reduced room
standing waves at low frequencies,
then the quality of the sound would
be enhanced by the removal of dead
spots within the room. An exciting
concept to say the least,

Many researchers including Harry F.
Olson, Richard H. Small, Roy F.
Allison, and UIf Rosenberg, have

34

shown conclusively that the standing
wave patterns in a room are a function
primarily of the room shape, the
distribution of absorption, and the
position chosen for locating the
speakers in that room.

Altering woofer position will modify
the standing wave pattern to some
extent, but for this concept to be
effective, a movement of the order of
greater than A/10 is required. At 50
Hz, this requires a movement
exceeding 60 cm and presumes that
there are no other constricting

PRODUCT

TEST

boundaries to modify the radiation
resistance of the room boundaries.

C.B.S. Musical Instruments’ dramatic
approach is to use a complex rotating
drum coupled to the woofer
diaphragm. This drum is rotated
mechanically to provide continuous
3600 phase shifting of the standing
wave patterns in the room. Whilst the
drum is quite complex its actual effect
is a direct function of the positioning
of the enclosure with respect to
external boundary walls and is
modified greatly by the type of
cabinet construction chosen by the
manufacturers.

The marketing people at C.B.S.
Musical Instruments go to a lot of
trouble to explain the need to
overcome this problem of standing
waves and associated dead spots within
the room. They point out very
carefully that a test of their system in
a typical living room can demonstrate
the shortcomings of a laboratory test.
In particular they show how a flat
laboratory response, when measured in
a living rocm, has much of its flatness
transformed into significant peaks and
valleys because of the standing wave
patterns existing in the normal room,
(but it must be pointed out that they
ignore the problem of peaks and nulls
due to the speakers themselves).

The type 450 enclosures are heavy
and large. The 450M, the main unit,
contains two 50 watt power
amplifiers, as well as the 380 mm
diameter low frequency woofer, two
mid-range elliptical speakers, and a
horn woofer. The mid-range speakers
are mounted with one on each side at
the top of the cabinet, while the
tweeter is mounted on the front face.
The 380 mm bass speaker is connected
to the unusually shaped scoop rotator.
The 450S is a slave unit and contains
only the speakers, electrical cross-over
network, and mechanical rotator.

On the back of the main speaker unit
is a standard tip ring and sleeve input
socket, an on-off switch, two separate
volume controls for the line input to
the main amplifier, and a mode switch
which allows the selection or
non-selection of the slave unit.

The mechanical drive for the rotating
drum uses a small electric motor and
an eccentric drive idler system to
provide a non-linear speed for the
rotating drum.

The cabinet is solidly constructed in
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Woofer system of the Leslie Plus 2 enclosures. The driver faces downwards into a revolving

baffle that sweeps’ the room.

walnut veneered timber with an
appearance which is most probably
better suited to homes with period
type furniture, than homes in the
modemn style.

An alternative model 430 system is
more contemporary in design, and
would probably be more acceptable in
most homes.

Our first test was that of frequency
linearity. We measured this in a normal
living room instead of only free field
conditions because the tweeter only is
mounted on the front of the
enclosure, and both mid-range and low
frequency drivers direct energy from
either side.

To carry out this test we set up the
speakers in a number of positions

which might reasonably be chosen in
an ordinary living room or auditorium.
We found that the frequency response
(as would be expected) was a direct
function of the position of the speaker
itself and equally important, the
position of the measuring microphone,
(these measurements were taken with
recording chart speeds of 0.1 mm/sec
and 0.03 mm/sec). As Ulf Rosenberg
of the Stratens Provningsanstalt has
previously shown so beautifully, by
carefully choosing your speaker
position and your microphone
position, you can within limits achieve
almost any acoustical response at the
low frequency end that you choose.
After taking measurements at a
number of locations we opted for

Frequency Response:

+15dB
#15dB

Main Unit
Slave Unit

Total Harmonic Distortion:
(for 90 dB at 2 metres on axis)

100 Hz
1 kHz
6.3 kHz
Sensitivity:
(for 90 dB at 2 metres on axis)
Main Unit 450 mV
Slave Unit 450 mV

Maximum Output Power:
(at 2 metres on axis)

Main Unit 110dB
Slave Unit 110dB
Dimensions:
Weight: 56 kg

LESLIE PLUS 2 SPEAKER SYSTEM MODEL
NOS: 450M & 450S SERIAL NO: FA12550S

(when measured in a standard test room)

840 mm + 750 mm + 500 mm

25 Hz — 20 kHz
25 Hz — 20 kHz

Main Unit Slave Unit

1.8% 0.7%
0.4% 0.45%
0.35% 0.9%
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what is most probably the nearest
situation comparable to a real listening
room. This was with the two speakers
mounted approximately 100 mm from
a rear reflecting wall, with the
microphone offset at 200 to the main
axis, 2.5 metres away. Under these
conditions, the low frequency
response is particularly good extending
right down to 25 Hz and lying within
¥ dB from 28 Hz to 200 Hz. It is
significant that the low frequency
output of these speakers s
substantially higher than the high
frequency output and there is some
loss of medium and high frequency
output because of the manner in
which the mid-range speaker’s louvres
are cut in the cabinet. The tweeter
output is lower than normally
desirable but in keeping with the mid
range speaker’s output.

But it must be noted that the Leslie
Plus 2's are not meant as main
speakers but rather to augment the
presence and realism of existing
speakers — thus in simple terms,
overall frequency linearity is not the
main criteria.

The main unit has a sloping
frequency response, dropping at a rate
of approximately 10 dB per decade,
and exhibiting a substantially different
shape than what we would expect

from the graph shown on the
manufacturers data sheet.
C.B.S. Musical Instruments claims

that the frequency response extends
through to 20 kHz. This is true, even if
it is 20 dB down with respect to the
peak at 80 Hz!

Response curves were taken with the
speakers and recording microphones in

BELOW: The rotating baffle in the master enclosure

is belt driven via this eccentric mechanism, thus
ensuring that master and slave baffles preserve ‘random
phase relationships.
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LESLIE

PLUS TWO
SPEAKER

SYSTEM

many different positions — and quite
different resuits were obtained each
time. Thus whilst the rotating baffles
may have some minor subjective
effects — the basic laws of acoustics
seem to remain inviolate!

We could not take an impedance
curve. Their is no direct access to the
speakers themselves, only to the main
amplifier’s inputs.

Distortion characteristics for the
amplifier were quite satisfactory and
the peak output a very healthy 110
decibels at most places in the listening
room.

HOW THEY SOUNDED

The manufacturers have produced a
clever little record with carefully
selected passages of organ music,
guitar music, piano, and standing wave
test bands to highlight the advantages
and attributes of the Leslie Plus 2
System. Whilst the record helped to
convince us of some of the merits of
their speakers, other records in our
repertoire, including a little known
record produced by Jan Masseus called
"Akoetest Opus 45" were far more
suitable. The latter record was made
using a dummy head stereo recording

system and its stereo content s
extremely realistic and uncoloured.
This record, recorded in the
D’oosterpoort Cultural Centre in

Gronigen, convinced us more than any
other that these speakers have a real

value in enhancing some recorded
material.
The most outstanding attribute,

possibly the only real attribute of the
Leslie speakers, is their outstanding
low frequency performance and thus
their ability to reproduce organ pieces,
the beats of drums, orchestral piano
playing, and guitar music to recreate
what the designers correctly describe
as concert hall realism in your own
home. It should be clearly pointed out
though that only a very small
proportion of orchestral  music
contains such content, nevertheless a
large proportion of modern day live
rock and jazz does. Because of this,
the Leslie speakers are best suited for
use with electronic organs, for playing
live rock, and as an additional pair of
speakers for people desiring to
reproduce recorded organ music and
certain types of orchestral music. They
are not suitable as main speakers
because their frequency response is
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not flat enough to provide balancad
sound. But it they are placed in a
room with a volume of 70 cubic
metres or more thev will provide a lift
at the low frequencies which, as the
literature states, provides a realism
that you have never experiencad
before.

Whilst highly scegtical of many of
the claims made for them, we acceot
that they can grovide a ‘sonic
dimension’ at low frequencies which

we have orly experienced with speaker
systems costing twice the price.

However this does not seem due to
any ‘magical’ quality of the rotating
baffles — rather, the Leslies are very
well designed bass speakers.

\We would agree completely with the
manufacturer’'s recommendations that
thase enclosure’s should be listened to
in your own home befcre making a
pcsitive committment. It is virtually
impossible to assess their capabilities
{and suitability) in a hi-fi showroom.
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The rotating baffle in the
slave unit (seen here) is

belt driven by a small motor
Just visible top left of

baffle assembly.

MANUFACTURER’S COMMENTS
We welcome the comments in this
article. We would like to stress that the
L.B.S.-Leslie Plus 2 speakers are
designed to add onto a conventional
2-channel stereo system; and not as
primary speakers.

As such, anyone considering the
purchase of a quadraphonic system
could do well to arrange for a
demonstration of these systems.

The only other point we feel which
has not been mentioned is that we
have found that due to the even sound
pressure in the listening room that
listening fatigue is very low even after
long listening periods at reasonably
high output levels.

We would be happy to demonstrate
these features to any interested reader.

0 Nigel Cowan,

Rose Music Pty Ltd. @

€ SIMPLA-LUX

MODULAR WALL UNITS
Ph. Sydney 57-1841
SAVE BY ASSEMBLING YOURSELF
Natural Teak Hi-Fi furniture

MODULES - multiples of 30%"
ILLUST. 52 69" high - $180.00
Full range displayed at.

504 KING GEORGESRD.,
BEVERLY HILLS. NSW 2209
{opp. Hotel Bennelong}

CLOSED MONDAYS otherwise
normal trading hours. PH: GWEN
TINNEY 57-1841 for brochure and

prices or post coupon to above
address
NAME
ADDRESS .....
....Post Code ..

'CIRCUIT PROTECTION.

... is avital part of Tecnico business.
Whatever you need, we can help—
probably be able to supply straight
from stock.

Circuit Breakers |

Belling & Lee miniature precision cir-
cuit breakers from 0.3 amps to 20
amps. Maximum breaking capacity
—500 amps at 275 volts A.C.

Fuse Links

Belling & Lee and Bussman ranges.
Immediately available — glass cart-
ridge fuses from 50 ma to 35 amps.
Other types up to 1,000 amps.

Fuse Holders

Belling & Lee and Bussman ranges.
Miniature, standard panel mounting
and open types. Also new dial-a-
rating model L2007, Indicating fuse
holders which illuminate when fuse
is intact or when blown.

Thermal Delay Devices
Belling & Lee miniature resettable
protection devices with delayed
action characteristics. Typical operat-
ing times for different overloads at
20°C—

100% 10-60 sec.
200% 4-13 sec.
300% 2.5-8 sec. {
400% 1.5-6 sec.
500% 1-4.5 sec.

TECNICO ELECTRONICS

N — |

\
.

Premier Street, Marrickville, NSW, Tel 55-0411

2 High Street, Northcote, Vic. 3070 Tel 489-9322
Adelaide 23-2222 + 267-2246 Brisbane 52-7255 Perth 8-4137

e
T
N

A

NOW

AVAILABLE

KONO

LEAD ACID BATTERIES

Outstanding in design and
performance

*Tiye

CONSTRUCTION

Fully sealed in reinforced plastic housing.

LIFE

500-1000 charge cycles or 4-5 years on float service.

hr discharge rate.

B MIKE

(AUST.) PTY. LIMITED
118 Carnarvon Street, Auburn N.S.W. 2144

Phone 648-5400
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DISCHARGE CURRENT
Maximum continuous discharge 200 times larger than the 20

ELECTRIC
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' DON'T DELAY. .TIME LINE IS NOW!

. - - :E N
} 4

The time has come when digital delay for
both the recording studio and sound

contractor is no longer a luxury but a | e "? 9 9 a < : I{
necessity, Pandora Systems has developed a ’ g ; '5' 2 g .9 i
unit which fulfills the needs of both, and has - 06666 g g ) 1
flexibitity and technical excellence that 4 : F'NME

surpasses any comparable device available on i 8
the market today. = g . - e B
High resolution 12 bit digital encoding produces a futl 72 dB dynamic range naturally, amking the use of signal
altering noise reduction unnecessary. Coupled with less than .1% distortion {measured at full output 400 Hz) the

Time Line literally is a black box that generates time delays without any alteration to the signal.

By using modular construction the unit can be expanded at any time. The main frame holds 449 ms. of delay
and 5 outputs. Inter-connecting frames are available for longer delays.

Delay times are variable in 1 ms. steps by simple front panel patching or internal strapping for permanent
installations.

Tie this all together with the lowest basic price in the industry, the Time Line becomes the ultimate time
machine. Pricing starts at $2,500.

IM A0t urwers 3 —_—

o

P -
- | any recording equipment. Specifically the
H‘ | | High-Z, low level machines and consoles
Operation is simple and virtually
" "goof-proof”’, in that all time constants
— || values generally accepted in the industry
- o L to be the most musical and desirable.
are available to the user, preventing improper operation by untrained personnei.
Internal line operated power supply and rugged attractive housing allow the LM 401 UNIVERSAL LIMITER to
N EW' § . . .
- - 9@
1
AUDIO LEVEL OPTIMISER FOR AM, FM, TV
HIGHER AVERAGE PROGRAM LEVEL
GATED TO ELIMINATE AUDIBLE EFFECTS
no clipping ® Gated operation with Gain Hold, Hold and Rlease, Hold and Fade functions
® Adjustable limiting symmetry for full carrier modulation ® Built-in fFrequency

Manufactured by PANDORA NASHVILLE TENN.
. The LM 401 UNIVERSAL LIMITER isa
I — == - ] state of the art F.E.T. type compressor
[Py vpor il I designed and packaged to interface with
=
O O ' | | soprevalent today.
and ratios are internally pre-set to those
Only the input and output level controls
\_ be placed anywhere and used with virtually any system. )
D)
g|ves YOU ——— PROTECTION FROM PEAKS
® Selectable peak limiting and average compression functions ® Fast peak limiting —
Selective Limiter for FM and TV optional for $25.

Klarion E nlerprises | roprietary Limited

REGENT HOUSE, 63 KINGSWAY, SOUTH MEILBOURNE, 3205. AUSTRALIA.
PHONE 61-3801 CABLES KLARION™MELR

J
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Beethoven heard his musicbetter thanyoudo.

Beethoven was nearly deaf when he
wrote many of his greatest compo-
sitions. Yet he heard every note,
every phrase in the genius of his
mind.
Today, when you listen to a recording
of his music, you are not able to hear
its full, original dynamics. Every
conventional speaker, when placed
in your home, falls prey to the
“standing wave” problem. Sound
waves in a fixed pattern reflect from
your walls to “add and subtract”
from the true original signals. In
this way, standing waves alter the
true dynamics and reduce the “live
qualities” of the music.
In 1971, the Leslie Speaker group of
CBS applied for patents on special
designs which — for the first time — 3
effectively dealt with the standing ,
waves. These patents are used
exclusively in the Leslie Plus 2
Speaker system.
Here is what this breakthrough
means to you. Now, you can hear
music with a realism that is
unmatched. You literally feel that
you're in third row centre of your
favourite concert hall — no matter
what part of the room you are
sitting in.
Also, you can achieve this effect
with either stereophonic or
guadraphonic recordings!

or further information on this
unique system, just send in the
coupon, or visit your authorized
Rose Music/Leslie dealer. Sixty
seconds of hearing the Leslie Plus 2
Speaker system will prove every-
thing we say about it is true.
Hear it for yourself...soon!

¢ is a regi ered trademark of CBS Inc.

17-33 Market Stieet,

SOUTH MELBCURNE, 3205
Victoria. !

Please send me additional information
about the Leslie Plus 2 systems.

Name.

Address
City & State

Leslie Plus 2 mode! 430 Leslie Plus 2 model 450
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After
you don’t believe the way
the brand new decks sound,
you won'’t believe
the way they’re priced.

CT-3131A

The beauty of Pioneer's cassette decks is the
way they reproduce high fidelity sound from unbeliev-
ably tiny cassettes. In fact, no others on the market
with prices comparable to Pioneer's new CT-5151, CT-
4141A, and CT-3131A give you so much sound for the
money. Take, for instance, CT-5151, the top-notch among
the three featured here. With a frequency response
range from 30 to 16,000Hz, a built-in Dolby* noise re-
duction unit, and long-tife ferrite solid tape head, you're
going to want to compare CT-5151 with most of the
expensive reel-to-reel decks. CT-5151 is, indeed, loaded
with a lot more features like normal/chromium dioxide
tape selector (bias/equalizer independently switch-
able), full-automatic stop mechanism, tape running pilot
light, peak level indicator, over-level limiter, electron-
ically controlled DC motor, and even a memory rewind

T-4141A

CT-5151

switch. If you've ever doubted the sound quality of
cassette tape, now’s the time to hear it all over again.
On the CT-5151, CT-4141A, and CT-3131A, just a few of
many quality high fidelity products made by Pioneer.
To see and listen to them, please contact your nearest
Pioneer Dealer.
Dimensions: 15%(W) X 9%(D) X 3%(H) inches.
Weight: CT-5151 101Ib. 9oz.

CT-4141A 101b. 6 oz.

CT-3131A 91b. 11 oz.
Pioneer Electronics Australia Pty. Ltd.
256-8 City Road, South Melbourne Victoria 3205,
Australia Phone: 69-6605
Branches are in all states.
*“Dolby” is a trademark of Dolby Laboratories Inc.

WPiIoNEER
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500 baﬂ'eries in one. /

/
When an ‘Eveready’ Nickel Cadmium battery runs down, //\)6‘
you don't throw it away, you charge it up. And you can do that up /6@\
to 500 times per battery. P
They’'re completely sealed so they won't leak throughout /\@
the incredibly long life of the battery. //\&(“
‘Eveready’ makes a range of “Nicad” batteries in all &
shapes and sizes. / \\\05\‘)
If you have a power problem, chances are an // \\OQ)«O
‘Eveready’ “Nicad” battery could be the answer. / cJOQK\\
Post the coupon to Union Carbide Aust.Ltd.,P.O. Box/ '\Q’
5322, Sydney, N.S.W. 2001, and we’ll send you a / bé\ Q?
brochure that will answer all your questions. //%ef‘ o
/L ) (S
m BATTERIES Products of PGS & &
‘Eveready’ & ‘Union Carbide’ are registered Trade Marks. // \&b ?‘b ®
7
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Design a simple, effective, economical device —
and win $250 worth of electronic goodies (of your choice)!!

USING any or all of the components listed, readers are
invited to design a simple, practical, electrical or electro-
mechanical device.

The winning entry will be that device which is the most
practical, ingenious, and well-designed, commensurate with
the most economical use of components.

The prize kindly donated by Dick Smith Etectronics, is
$250 worth of his stock — to the winner’s choice.

Any type of electronic or electro-mechanical device
is eligible providing it has essentially practical value, For
example, capacitance sensing alarms, heat detectors, radio
control devices etc are acceptable — perpetual motion
machines are not!

The restriction placed on input/output devices is to
ensure that entries are ‘self-contained’. Thus, no matter
how ingenious, a read-out mechanism for a $5000 gas
chromatograph would not be eligible.

The input/output device/s used must be readily available
‘off-the-shelf’ items. They must not be ‘o’.e-off’ circuits
specifically intended to interface with the submitted entry.

All entries must be designed to operate from low voltage
dc. Voltage chosen is up to the entrant, but must not
exceed 32 volts.

Entries must not be of a ‘critical’ nature. That is, they
must not depend for their operation on a totally critical
set of component values, rather the devices must work as
intended with any component/s having a value within the
full tolerance spread specified by the manufacturer/s.

All circuit components must operate within their
manufacturers’ design ratings.

COMPONENTS

Entrants may use any or all of the components on this
list — ttem | must be used.

Please note — no components may be used other than
those listed — this rule will be rigidly enforced.
Semiconductors — 3 max.

Includes transistors, diodes, simple IC’s. No one device to
cost more than $3.50 at normal Australian ‘one-off’ prices.
Resistors — 7 max.

Any values allowed but tolerances to be 5% at best. i.e. use
20%, 10% or 5%.

Capacitors — 5 max.

Any values or types permitted.

Switch — 1 only

Any type permitted.

Potentiometer — 1 only

Any type permitted, may be combined with switch {(above)
if desired.

Input device — {optional)

Any commercially available devices permitted but should
not exceed $2C or so in value. Input devices — if required
may for example be reed switches for burglar alarms;
microphones for mixers; photocells for light meters etc.
Output device — {optional)

As above — devices may include loudspeakers, relays, lights,
etc.
Unlimited quantities

Wire, matrix board, Veroboard, metal, screws, nuts etc. i.e.
haraware required for construction. This does not include

- (3T

anything that may reasonably be classified as a component
— no motors for example!

PLUS

One item chosen from the Dick Smith catalogue included
within this issue. The item chosen must be a single entity
and must not exceed $3.50 in value. (Note — entrants do
not necessarily have to purchase this, or any other
components, merely decide which to use).

DO NOT SEND IN COMPLETE WORKING ENTRIES

The entry/s should consist of a clear circuit diagram,
full parts list, a full description of the purpose and uses of
the entry, a brief technical description explaining how it
works — and a brief explanation of why the particular
design approach used was chosen. Photographs may be
included if required.

Entries will be judged on four main parameters — of
differing weight.

Marks will be awarded as shown below. The prize will
be awarded to the entrant with the highest cumulative total.

* Economical use of components 1-20
& Practicality 1-20
* Ingenuity 1-20
* Clarity of presentation 1-10
* Engineering excellence 1-20

Entrants may submit any number of entries that they
choose, but each entry must be accompanied by the entry
coupon on this page. In other words if two entries are
submitted, each must be accompanied by a separate coupon.

A large stamped addressed envelope must be enclosed
with the entry if the material is to be returned.

Entrants are advised to retain a copy of all material sent,
and to send entries by registered post if possible.

PLEASE make sure your name and address is included
on al/l major drawings, etc, and that the entry coupon is
filled out and included with the entry.

Electronics Today International reserves the right to
publish the winning or any other entry — payment will be
made, at our normal contributors’ rates, for all material
published.

Closing date for this contest is November 15th (letters
postmarked Nov.15 will be accepted). The winner will be
advised by telegram as soon as possible after that date,
and full details published in the first possible issue of ETI.

e R e |
ENTRY COUPON
A separate coupon must accompany each entry — but |

I contestants may submit as many entries as they wish, l
l NAME (block letters)

ADDRESS

STATE

I PDST CODE
Address entries to: I

I DESIGN CONTEST

I Electronics Today International, l

15 Boundary St., Rushcutter’s Bay, NSW. 2011 _.l

e e ————— e
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LET’S FACE IT...

44

... the calculator market is flooded with ‘‘has beens’’, maybe'’s, and “winners’’ — you just don't know which one to
choose. .
Although the big guys are spending advertising fortunes, they’ll never capture the whole market, because for every
customer that is pre-sold on a big brand name, there’s one who prefers to comparison-shop and look for real value.
You can’t mention value without remembering that value is the whole W.H.K. story — offering the most for your
money, so we position ourselves in the market for calculators with brands that make a sale where the so called 'lead’
brands haven't got the goods for the right price.
Another thing for you is that W.H.K. have complete servicing facilities for calculators.
This is a solid business with plenty of competition, but, we’re putting the pressure on our
competitors to keep up with us.

/ FHESE ARE A FEW UNITS FROM OUR RANGE

OF ADVANCED CALCULATORS
ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1974



Rockwell 203 Converter.

It gets 3.7854 liters per U.S. gallon and 4.5461 liters
per Imperial gallon. The 203 knows the difference.

Conversion Capabilities/Functions.

The 203 performs 112 direct conversions involving
U.S., Metric and Imperial constants. That's more
than any other converter in the field.

e Arithmetic functions: + — X =

e Chain calculations

e Calculations with fractions and decimal numbers
e Two fully-addressable memories

e Automatic constants: + — X =+

e Full-floating or two-place decimals

e Wrap-around decimal feature

e U.S./Imperial liquid measure switch

e Statute/Nautical mile switch

Right-sized for complete portability.

U.S./Imperial liquid
measufe switch.

Pre-programmed Conversions

® Statute or nautical miles «—— kilometers, meters, millimeters
Yards, feet orinches «— kilometers, meters, millimeters
U.S. or imperial fluid ounces, quarts or gallons «— liters
Ounces or pounds «— grams or kilograms

Centigrade «— Fahrenheit

Easily converts areas and volumes from U.S., metric or imperial
to U.S., metric or imperial. Also converts measurements within
the same system—for example, miles «—— yards.

“Rockwell 204 Financier.

The 204 is pre-programmed to make the job
easier for everyone, from financial analyst to
real estate salesman to the retail merchant.

It can solve anything from basic arithmetic to
financial problems that normally require the use
of tables, complex formulas or sophisticated data
processing equipment.

Applications.

Cost/margin/price calculations
Present and future value
Interest amount

Loan payment

Amortization

Depreciation

Annuities

Trend lines

Number of periods

Features/Specifications.

e Logic selection switch: choose business or
algebraic logic

e Four separate memories

e Chain calculations

e Automatic constants: + — X =+

® Reciprocals

e Automatic percentage

e Automatic averages

e Square roots

e Sum of the squares

e Big, easy-to-read 8-digit digitron display

e Zero to seven decimal places

e Overflow indicator

e Negative number indicator

e Dimensions: 6 x 3% x 1% inches

e Weight: 12 ounces

e Power: Four AA Ni-Cad rechargeable batteries or
alkaline batteries

we also handle SCIENTIFIC CALCULATORS, PRINTING CALCULATORS etc. P==============cccccccccacanoaa-

send coupon for literature which describes our complete range of | Name
Calculators. From $17.50 onwards Dealer enquiries welcome i Address

W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION i Postcode

MANUFACTURER, IMPORTER & WHOLEBALE MERCHANT ! Position

POSTAL ADDRESS: P.D. BOX 147, ST. ALBANS, VICTORIA, AUSTRALIA 3021 [ ETI10
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PRODUCT

u TEST

Recommended retail price
$439 incl. tax.

IS CLASS ‘A’
ORTHWHILE

Yamaha's CA-800 switchable class A/class B amplifier reviewed.

A SMALL but vocal number of hi-fi
enthusiasts insist that for truly
distortion-free amplification, nothing
but Class A operation will suffice.

Even the best of Class B amplifiers,
they insist, is an electronic
abomination.

Until now this argument has been
difficult to evaluate. Whilst some Class
A amplifiers are audibly better than
their Class B counterparts, the
difference may well be due to things

other than the operating mode of the
output stages!

Now, Yamaha have produced a
high-class amplifier with an output
stage that can be switched to either
Class A or Class B operation.

The amplifier, Yamaha's CA-800 —
has a number of other unusual features
as well. Like Leak's old Varislope
units, the CA-800 features
variable-siope cut-off frequencies for
bass and treble filters. It also has a

usually called ‘Class B'.
as one’pushes’ the other ‘pulls’.

conduct and the other to turn off.

have very low distortion indeed.

or saturation.

Class A amplifiers.

Most power. amplifiers have output stages that operate in what is
In this mode of operation, two power transistors are connected so that
A positive going signal, for example, will cause one transistor to

Class B is an efficient mode of operation and quite high power outputs
can be achieved econmically, but so-called ‘cross-over” distortion will be
generated unless the circuit is very carefully designed. :

Despite this ‘disadvantage’, several modern Class B operation amplifiers

Class A amplifiers have an output stage arranged so that, with normal
input levels, the output transistors are never driven into either cut-off

In theory, the output waveform is identical to the input waveform, :
Distortion is very low indeed but the output stage’s efficiency is very
low. Because of this it is not practicable to build high power output

)
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variable loudness control that operates
independently of the main volume
control.

A very wide range of facilities is
provided. There is a bass attenuator
with a cut-off frequency selectable at
either 500 Hz or 250 Hz — together
with a central ‘defeat’ position; a
treble filter with cut-off frequencies of
25 kHz and 5 kHz; a low frequency
filter {70 Hz and 20 Hz) and a high
frequency filter (12 kHz and 6 kHz).

Also provided is a switch for
selecting Class A or Class B operation,
and the aforementioned loudness
control which provides a set of
contours for true compensation for
the physiological response of the ear.

The rear panel of the amplifier has all
necessary inputs together with a
preamplifier out and main amplifier
input sockets with an electrical
coupler switch; two microphone
sockets; and a switch for selecting
impedances of 100 k2, 50 k§2, or 30
k§2 on phono 1 input.

With one or two minor exceptions,
the amplifier is constructed to truly
professional standards. For example,
each of the audio sockets on the rear
panel, with the exception of the
speaker outputs, is terminated on a
printed circuit card which is itself
connected to the preamplifier cards via
gold-plated plugin sockets. The

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1974



preamplifier cards themselves are fully
shielded from the rest of the unit by
well designed steel covers to reduce
magnetic and electrostatic induction.
The function selectors extend through
from the front panel to switches which
are incorporated within this shielded
cover. All of the circuitry mounted
behind the front panel is also shielded
in either individual sub-shields or
partial shields around individual
switches and terminations.

In keeping with the latest technique
in amplifier layout, the main amplifier
cards and their associated heat sinks
are constructed as complete modules
with direct connection between the
printed circuits and the power
transistors.

It was interesting to note that the
leads running close to the heat sinks
are individually protected with glass
insulation spaghetti to preclude the
possibility of melting or shorting
wires. The printed circuit cards are all
individually coated on the rear faces to
preclude corrosion, electrolysis and
fungus, problems which plagued many
earlier and cheaper pieces of Japanese
equipment,

One of the few details that precludes
this amplifier from being a fully
professional unit is the use of phenolic
resin based cards in lieu of the more
often used epoxy glass cards found in
true professional equipment.

The amplifier design incorporates a
number of highly desirable features
including a relay operated protection
circuit to switch off speakers in the
event of a substantial dc level
appearing at the speaker terminals.
There is also a fully-electronic
protection circuit to protect the
output amplifier and its silicon power
transistors against short-circu.ting or
unusually low speaker load
impedances. In addition, each output
amplifier card incorporates two fast
acting fuses to provide a third stage of
protection.

The amplifier is constructed on a
strong steel chassis within a very well
made and adequately ventilated
veneered plywood cabinet. The unit is
readily capable of being rack mounted
should this be desired although its
frontal dimensions are 50 mm short of
the standard 482 mm (19”) rack
mounting.

HOW IT PERFORMED

Evaluating the electrical performance
proved to be particularly interesting,
for excellent though Yamaha'’s claimed
specifications are — the unit is in most
respects even better!

In the Class B mode for example, the
amplifier is capable of producing a
true 60 watts into both channels at 852
impedance with a distortion level
lower than the manufacturer claims

for 50 watts. Likewise, the
performance at 12.5 watts in the Class
A mode is better than Yamaha's claim
for 10 watts (both channels driven
into 8§2).

It is of course the matter of
distortion, its measurement, and its
subjective evaluation, which makes
this amplifier different from all others,
for Yamaha have provided the facility

for being able to select Class A or Class
B operation at the flick of a switch.

Amplifiers, whether Class A or Class
B generally produce more distortion at
low power levels than at levels closer
to their maximum power output.

A 60 watt Class B amplitier for
example may generate four or five
times as much distortion at five watts
output than at 50 watts output.

YAMAHA CA800 STERED AMPLIFIER‘
SERIAL NO. 5761
Power Output
(at 1 kHz) CLASS B 60 watts (rms) into 852 both channels driven
CLASS A 12.5 watts (rms) into 852 both channels driven
Frequency Response
at rated output 20Hzto20kHz +1dB
at 10 watts output 20 Hzto 20 kHz +1dB
at Twatt output 20 Hzto 20 kHz +1dB
Channel Separation at Rated Output
100 Hz —~37.5dB
1 kHz —38.0dB
Hum & Noise re Rated Power
Volume control at maximum gain —70dB (Lin.) —87dB (A)
Volume control at minimum gain —68dB (Lin.) —87dB (A)
Input Sensitivity for Rated Output
CLASS A CLASS B
Aux. 1 50 mV 100 mV
Aux. 2 50 mV 100 mV
Tuner 50 mV 100 mV
Phono 1 28 mV
Phone 2 2.8 mV
Main Amp. 400 mV 900 mV
Total Harmonic Distortion
(at 60 watts output and 12.5 watts output respectively
with both channels driven)
CLASS B CLASS A
(60 W + 60 W) (125W+ 125 W)
100 Hz <0.01% <0.01%
1kHz <0.01% <0.01%
6.3 kHz 0.045% 0.02% 1
Intermodulation Distortion  less than 0.05%
Tone Controls
Filters
250 Hz 500 Hz
Bass 50 Hz + 15 dB +17dB
—~13dB —~14d8B
5 kHz 2.5 kHz
Treble 10 kHz + 6.5 dB +10.5dB
—~7.5dB —10.0dB
Loudness Control
(at constant volume control setting)
- Loudness control at 10 50 Hz +13dB
et s 10 kHz +5.5dB
Dimensions 436 mm x 144 mm x 323 mm
Weight 135 kg

ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1974

47




Class A amplifiers have similar
characteristics, but to a lesser extent —
so that a 10 watt unit (quite large for
Class A operation) will be working
closer to its lowest distortion point at
the same five watt level.

At least that's what all the text

books say — but to some extent
Yamaha appear to have hoisted
themselves by their own petard,

because the CA-800 working in Class B
oraduces so little distortion anyway
that further reduction by switching to
Class A seems to be of only academic
interest. Certainly it can be measured,
but after many hours of very careful
listening at all sound levels we could
not hear any difference.

Yamaha claim that the very low level
of residual distortion at fow listening
levels (in Class B) can be heard, It
could well be, but it must be by
perfectionists whose hearing is a great
deal more sensitive than ours!

MEASURED PERFDRMANCE
The measurable distortion of the
amplifier is as low as any we have ever
measured. In fact it presented us with
a number of interesting problems in
electrical measurement to be certain
that our measurements were of
amplifier distortion itself rather than
distortion from our test oscillator.
The distortion products at maximum
* gutput were generally in the range —67
dB to —80 dB, re 0 dB at maximum
output in the Class B mode, and in the
range —74 dB to —80 dB re 0 dB at
maximum output in the Class A mode.
Before embarking upon subjective
tests we doubted our ability to be able
to discriminate between distortion
products 60 dB down on the funda-
mental component ({less than 0.1%).
After completing our tests we are
convinced that we cannot hear such
low distortion.
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Is then the facility to switch to Class
A operation a necessary or desirable
feature — or is it just a gimmick?

Certainly its inclusion enables purists
to decide for themselves whether or
not Class A operation is worthwhile. A
further advantage is that if you can
still detect some distortion when
switched to Class A, then you can be
virtually certain that it's not coming

from the amplifier! But our frank
opinion is that for most people, the
facility is an interesting gimmick. But,
had Yamaha not incorporated such a
superb Class B output stage, it would
have been a different matter — as we
said they've hoisted themselves by
their own petard!

One very worthwhile and technically
valid feature is the inclusion of a

A
-

. little guy with a really
BIG one-two punch
— Kid Novack

48

THE FIGHT OF THE DECADE*~ H[:IR

L16 The Welterweight at 22'%lbs.

The Middleweight belt retained by the
L26 at 34:1bs.
.. aring record you wouldn’t believe.
Knocked me out”
- Cyclone Billy McGee

GLEN-DOR

43 THE CORSO, MANLY

Ph. 977-2709 — 977-2415

L36 The heavyweight at 3Elbs.

. No stoppuwng this guy in any round
throws everything at you.”
— Battking Jack Bixbee
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loudness control which is meant to be CA-800, is far more complex. The
used as the preferred means of subjective effect is that the overall
adjusting listening level. Whilst not sound at all levels has the same
unigue to Yamaha, this feature is very apparent frequency response as at the
desirable. Loudness controls are based higher levels.

on the psycho-acoustic fact that as The control is used by firstly setting
sound levels decrease, high and low the loudness knob to a ‘flat’ position.
frequency components are heard at Then the volume control is set to the
subjectively Jlower levels than toudest- volume that would normally
mid-range sounds. Eventually, at very be used. From then on, volume is
low sound levels, bass appears to drop adjusted solely with the loudness

out altogether. control — not with the main volume
Many amplifiers have ‘loudness’ potentiometer.
controls that compensate for this As there are some hi-fi purists to

phenomenon to some extent. whom loudness compensation is
Yamaha's method, used in the anathema, the volume control may be
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used normally — with loudness
compensation switched out.

The tone controls and associated
switch are well designed and the use of
two ’‘break’” frequencies follows a
growing trend. The choice of
frequencies and the resultant response
curves are not as different as might be
expected, and a lower '’break”
frequency than 250 Hz and a higher
break frequency than 5000 Hz may
well have been advantageous.

One fault became apparent during
testing. With the amplifier set to
maximum treble boost, and with the
volume control set to maximum gain
for response curve testing, we found it
possible to introduce very high
frequency {above audibility)
instability in the output circuitry, and
the amplifier could be induced into
oscillation. This worried us, but it may
well be that this was an isolated fault
in this unit. In every other respect,
however, the features of the amplifier
were exemplary and it offered a
superb nerformance.

The Yamaha CA800 amplifier offers
a performance which is generally
better than most other amplifiers
regardless of price. It is designed for
the purist who is seeking the ultimate,
but that the ultimate is ""Class A"
output operation is something that has
yet to be proven! ®

DISTRIBUTOR’S COMMENTS

There has always been controversy
about Class A versus Class B operation
— and probably always will be.

The inclusion of the Class A facility
in the Yamaha CA-800 (and more
powerful CA-1000) has once again
stirred up this contentious subject

If perhaps we can quote an analogy
given to us recently by one of our
clients — he was adamant that he
could hear the difference between the
two modes of operation. He claimed
that the difference could be likened to
seeing a pin-point of light in a
darkened room once the bright lights
that were in that room had been
switched off. Initially, says our client,
the pin-point is not discernable but
once ones' eyes have become
accustomed to the change in ambient
light the light source is clearly visible.

It is certain that in the case of the
CA-800 which as your review says, has
excellent performance in Class B, it is
difficult to detect any great change
when switching quickly between Class
A and Class B. One should be prepared
to listen for a long period to prove or
otherwise the Class A versus Class B
argument

Nigel Cowan
Rose Music Pty Ltd.
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on costly
dry batteries

Multivoltage battery
eliminators provide unlimited
operation from 240V AC mains

at negligible cost.

Suitable for radios, cassette recorders, tape recorders, electronic
calculators and test equipment.

Model PS82A has 41V, 6V, 71V or 9V output at .1 amp.
Double Insulated.

WRIGHT
AUDIO DEVELOPMENTS

B
Public address amplifiers, high fidelity
audio equipment, broadcast monitor
amplifiers and receivers.

Supplier to Australia’s leading background
music company, broadcast and television
network stations, and the national
broadcasting service.

Custom equipment made to order using a
wide range of standard modules. May we
quote you?

CALL ~ 11 Pattison Ave, Waitara. NSW.
WRITE — P.O. Box 149, Hornsby, 2077.

PHONE — 02-487-2111
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Model PS164 has 41V, 6V, 74V or 9V regulated output at .3 amp.
Double Insulated.

Approved by Electricity Authorities.
SOLID STATE CAR CONVERTER

—

e e ——— e M
Enjoy unlimited use of portable radios and cassette recorders by
running them from the car battery. 6. 7.5, 9, voits at 300 mA. Plugs
into cigarette lighter socket in most current model cars.
Invaluable when maotoring, camping, caravaning. beating, etc.

Technical Leaflets Availahle.
A+R~-Soanar Electronics Group

30-32 Lexton Rd., Sales Offices Phones: ]
Box Hill, Vic. 3128 VIC: 89 0238, NSW: 78 0281, oS NA/AN
Australia SA: 516981, QLD: 52 5421, GROUP

Telex: 32286 WA: 81 5500.

‘© QR-666

the ALL-band
COMMUNICATIONS RECEIVER

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

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

that gives mode AM, SSB, CW or FM—with the optional accessory

QR6-FM. Super sensitivity from dual gate MOS types FET's,

you the WOI‘Id double signal selectivity and AGC characteristics. IF

circuit with mechanical and ceramic filters designed for

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

. :E‘iecgn%n) of wide band i(5 kHz{GdB) or narrow band 2.5

2/6dB). Altogether a high performance compact, smartly

opflon, fOO. S?";Z"gé’"s'é of advanced design at a suggested ‘Today’ price
[} .60.

* Weston electronics company

Redio Communication Systems

— —Moil coupon NOW ! — — — = — - — — — — —
Weston Electronics Company

1 215 North Rocks Rd., North Rocks, N.S.W. 2151 Phone 630-7400

' NAME

: Please send details of ADDRESS
I the Kenwood QR-666



In response to the needs of the
recording and broadcasting industries.
Stanton creates the new calibration standard
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A definite need arose.

The recording industry has been cutting discs with
higher accuracy to achieve greater definition and
sound quality.

Naturally, the engineers turned to Stanton for a
cartridge of excellence to serve as a primary
calibration standard in recording system check-outs.

The result is a new calibration standard, the Stanton
681 TRIPLE-E. Perhaps. with this cartridge, the outer
limits of excellence in stereo sound reproduction has
been reached.

The Stanton 681 TRIPLE-E offers improved
tracking at all frequencies. It achieves perfectly flat
frequency response to beyond 20 Kc. it features a
dramatically reduced tip mass. Actually, its new nude
diamond is an ultra miniaturized stone with only 2/3
the mass of its predecessor. And the stylus assembly
9 possesses even greater durability than had been
<= previously thought possible to achieve.

~ The Stanton 681 TRIPLE-E features a new design
of both cartridge and body and stylus; it has been
created for those for whom the best is none too good

Each 681 TRIPLE-E is guaranteed to p »
meet its specifications within exacting ﬁ% S
limits, and each one boasts the most ’l\&_\‘;gfg\
meaningful warranty possible: an 3
individual calibration test result is packed mb\\\ £
with each unit. S'I'('l\'\'l'( m

Sole Australian Distinbutors )

LEROYA INDUSTRIESHS

266 Hay St., Subiaco. Western Australia. 6008. 812930
N.S.W. Office: 100 Walker St., North Sydney. 2060. Phone 9224037.
VICTORIA Office: 103 Pelham St., Cariton 3053. Phone 3477620.

VIC.: BJD Electronics P/L.. QLD.: Brisbane Agencies, N.S.W.: W. C. Wedderspoon P/L., S.A.: Sound Spectrum,  A.C.T.: Duratone Hi-Fi,

202 Pelham St., 72 Wickham St.. 3 Ford St., 33 Regents Arcade, Cnr. Botany St.,
Carlton. 3053. Fortitude Valley. 4006. Greenacre. 2190. Adelaide, 5000. & Aitree Court,
Phillip, 2606.

W.A.: Douglas Hi-Fi, 883 Wellington St., Perth. 6000.
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FV1 RADIO
~-DRAFT STANDARDS

The Australian Broadcasting Control Board has just released the proposed Draft Standards for the VHF FM Broadcasting Service. These
standards are in accordance with recommendations contained in the Independent Inquiry into Frequency Modulation report recently
accepted by the Australian Government.

Unless interested parties cause amendments to be made, these Standards will be ratified immediately after November 22, 1974.

EXPLANATORY NOTES

These Standerds ere consistent with

international Standards for the

pilot-tone stereophonic system, thereby ensuring maximum interchangeability
and utilisation of imported equipment end established technical developments.
Some of the parameters of VHF-FM services vary from one part of the world
to another e.g. US.A., Japan, Europe; and in this regard the following

quantities ere proposed for use in Australia.

Parameter Proposals
Frequency Range 88-108 MHz
Devietion 75 kHz

Pre Emphasis

Polarisation Mixed

Supplementary
Monophonic Transmission

50 micro-seconds

Optional

Comments

As used in U.S.A., Canada and
recommended in McLean
report. Japanese domestic
receivers tune from 70-90 MHz,
but most of their export is to
U.S. standards 88-108 MHz.
European FM receivers generally
cover 88-104 MH2z ({(there are
relatively few European FM
stations above 100 MH2z). The
dominant use of TV c¢chS
(101-108 MHz} for Phase 1 of
FM development requires
receiver coverage up to 108
MHz, The special situation
which will obtain in Australia
for some, if not many, years is
that the 88-108 MHz band will
require to be shared between
TV and FM transmissions,

Applies in both baseband (L +
R) and stereo (L — R) channels.
Experimental use of noise
reduction systems such as Dolby
B, accompanied by a reduction
in pre-emphasis to 25
micro-seconds, would be
permitted. This would be
expected to make the difference
in monophonic and
stereophonic coverage less

obvious.
Some form of mixed
polarisation to improve

reception in motor vehicles, and
by hand-held and other portable
receivers. (Initial transmissions
are likely to be horizontally
polarised, for speed in
transmitting aerial provision.)

As used in U.S.A., Canada. It is
important for designers of FM
stereo decoders to take into
account the possible presence of
supplementary transmissions
between 53 kHz and 75 kHz.

Technical Standards for the Australian Frequency
Modulation Sound Broadcasting Service

The purpose of this Standard is to specify the system to be used for sound
broadcasting in the band 88 MHz to 108 MHz. As far as possible, tolerences
have been specified only where these ere appropriate in regard to the system.
Separate Standards will specify the performance required of technical
equipment at stations, the operation of such equipment, and all other metters

the Board considers necessary,
in framing these Standards,

it has been assumed that the receiver

intarmediate frequency is 10.7 MHz, and that the local osciliator frequency is

above that of the main carrier.

1.1

1.2

1.3

2.1

22

2.2
222

223
224

225

226

3.1
3.2
3.3
34

RADIATED SIGNAL CHARACTERISTICS

CHANNELS

The channel width shall be nominally 200 kHz. The channel spacing
shall be 200 kHz, but a carrier off-set of *100 kHz may be specified
where this is appropriate.

MAIN CARRIER LOCATION AND MODULATION

The main carrier shall be centrally located in the channel and shall be
frequency modulated by the baseband signal, the peak frequency
deviation being 75 kHz.

POLARISATION OF THE RADIATED SIGNALS
The polarisation of the radiated signals shall be specified by the Board.

BASEBAND SIGNAL CHARACTERISTICS

MONOPHONIC TRANSMISSION

The baseband signal shall be the audio signal components within the
band 30 Hz to 15 kHz. Pre-emphasis of the audio signal shall be as
shown in Drawing 1 of these Standards in accordance with the
impedance/frequency characteristic of a series resistance-inductance
network having a time constant of 50 microseconds.®

STEREOPHONIC TRANSMISSION

The pilot-tone system shall be empioyed for the transmission of

stereophonic signals. In this system the baseband signal consists of:—

(i) A compatible signal M, equal to one half the sum of the
left-hand signal L, and the right hand signal R, which produces a
deviation of the main carrier of not more than * 67.5 kHz.

(i) Sidebands of an amplitude mcdulated suppressed sub-carrier, the
modulating signal S of this sub-carrier being equal to one half the
difference between the left-hand and right-hand signals. The sum
of these sidet:ands produces a peak deviation of the main carrier
equal to that which the signal S would produce if applied to the
channel M. The peak deviation is not more than +67.5 kHz.

{iii) A pilot signal having a frequency equal to one half of that of the
sub-carrier, and producing_no less than *6 kHz and no more
than 7.5 kHz deviation of the main carrier.

The frequency of the sub-carrier is 38,000 *4 Hz.

The residual sub-carrier produces a deviation of the main carrier of not

more than *750 Hz.

The M and S channels shall pass audio signal components in the band

.30 Hzt0 15 kHz.

Pre-emphasis of the M and S signals shall be the same as that for

monophonic transmission.*

The phase relationship between the pilot signal and the sub-carrier is

such that when modulating the transmitter with a baseband signal for

which L is positive and R equals — L, the resuitant subcarrier signal
crosses the time axis with a positive slope each time the pilot signal has

an instantaneous value of zero. This condition shall be met to within a

tolerance of 130 for the phase of the pilot signal.

A positive value of the baseband signal corresponds to a positive

frequency deviation of the main carrier.

SUPPLEMENTARY MONOPHONIC TRANSMISSION

Transmission of a supplementary monophonic programme on a
frequency modulated subcarrier may be authorised by the Board.

The instantaneous frequency of the supplementary sub-carrier shall be
confined to within the baseband range 53 kHz to 75 kHz.

Modulation of the main carrier by the supplementary sub-carrier shall
not exceed *7.5 kHz.

When transmitting a supplementary monophonic programme, the total
frequency deviation of the main carrier by the combined baseband
signals shall not exceed *75 kHz.

Sound Transmitter, Modulating Signal Pre-emphasis
{Time constant 50 Micro Seconds)

On an experimental basis, the Board may permit processing of the L and R

signals of a stereophonic transmission in accordance with the Dolby B-Type

noise

constant should be reduced to 25 microseconds.

reduction system. For such transmissions, the pre-emphasis time



CHANNEL
FREQUENCY
ALLOCATIONS

Channsi Freq.
Numbears MHz

201 88.0—88.2
202 B88.2—88.4
203 38.4—88.6
204 38.6—88.8
205 B8.8—89.0
206 89.0—89.2
207 89.2—89.4
208 B89.4—89.6
209 89.6—89.8
210 89.8—90.0
211 90.0—90.2

Qaakeo
S1-1025E SI1-1050A
NYBRID PO'!-I AC
JUOE WHE S, U S S Pesy

Series S1-1000A Sanken Audio Amplifiers are high power hybnd
amplifiers for Hi-Fi, stereo, musical instruments, public address systems
and other audio applications. Two power ranges of 25 and 50 watts rms
output are provided. The amplifiers are completely self-contained,
requiring only an output coupling capacitor, parasitic oscitlation supp-
ressors and a power supply. ® Single-ended push-pull output. ® With-
stand a 5 second output short-circuit ® Less than Y2% distortion at 25
and 50 watts. ® Y2 dB response from 20 to 100,000 Hz.

si-100Y | ( )’“

HYBRID POWER IC | N

N

Model S$1-1010Y Sanken Audio Ampli- Sanken Hyprid voltage Regulator S1-
fiers are medium power hybrid ampli- 3554M (5v, 3A). ¢ High power hybrid
fiers for Hi-Fi, stereo, musical instru- voltage reguiator of monolithic cir-
ments, public address systems and cuitry and a power transistor chip. e
other audio applications. The ampli- Power supply for TTL and DTL IC's in
fiers do not require a heai sink for control and measuring equipment. ®
operation at 25°C ambient or less. Few external components and no fur-
e Single-ended push-pull output. e ther adjustment required. e Built-in
Withstand a 5 second output short- circuit protection against continuous
circuit erloa hort circuit.
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249 97.6—97.8
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For full information please write or 'phone:
Lxclusive Australian Agents: TRISTATE ELECTRONICS PTY. LTD.
Distributed by:
GEORGE BROWN & CO. PTY. LTD. Cnr Sussex & Druitt Streets.
Svdney  N.S.W. §19-5855
TECHNOLOGY PRODUCTS. 70 Milton Parade, Malvern, Victoria

20-7839

FRED HOE & SONS PTY. LTD, 246 Evans Road, Salisbury Nosth
Brisbane, QId. 47- 4311

CONTINUOUS MUSIC SYSTEMS & ACOUSTICS (W.A.) 8
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Oswald St.. Victoria Park, W.A. 61-4464
K.D. FISHER & CO. 72 McClaren Street, Adelaide, S.A. 223-6294




Introducing.....

WE ARE NEWER SO WE HAVE TO BE
BETTER (AND CHEAPER) RING US
TO PROVE IT!

We are stockists for,

Monarch BID VAV - SONY
SONICS e jensen

85 WILLOUGHBY ROAD, CROWS NEST Phone: 43-6452, 439-1064

for home and commercial use

Industrial
microwave

for drying,
cooking and
heating

processes.

Holaday microwave
measuring
equipment

for

workshop

and laboratory.

Distributed in Australia by:

Supaspede Microwave oven Mfg. Co. Pty. Ltd.
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For further amplification
see your local Toshiba dealer.
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In Touch with Tomorrow
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STEREO RUMBLE

FILTER

This internal view shows how the rumble filter is assembled.

Active filter design
improves clarity of
bass reproduction.

IN BYGONE DAYS rumble filters
were very popular because even the
best of turntables, used then,
generated considerable vibration due
to bearing and motor deficiences.

These vibrations, mechanically
> +3V
C1 Cc2 Cc3
0.12uF 0.039uF 0.039uF c Q1
— BC549
e BC109
R2 c4
47k 0.47uF
R1 11 -
INPUT 56k ali OouUTPUT
R4 RS R6
™ 12k 12k
—& & 4 + ov

Fig. 1. Circuit diagram of the
rumble filter. Two required for
stereo.

PROJECT
426

transmitted to the pickup cartridge,
resufted in an audible output. Hence
high-pass filters were often
incorporated in amplifiers to reduce
this objectionable rumbling sound to
an acceptable level, and as bass
response seldom extended below 50
Hz, a simple RC filter with 6 dB per
octave roll-off below 50 Hz was
considered adequate.

Modern turntables have far smoother
bearing and drive arrangements than
their early counterparts — and for this
reason many amplifier manufacturers
no longer include a rumble filter
facility.

Those that do are rarely satisfactory.
Their slope is generally inadequate and
the main effect of switching them in is
to roll off the low-frequency response
to the detriment of programme
content.

At first sight it would seem better to
exclude the rumble filter altogether
and just make sure that our turntables
do not generate any appreciable
rumble.

Surprisingly perhaps, a rumble filter
is still very much required and if
designed correctly can make an
appreciable improvement to
reproduction — even when used with
turntables that generate no rumble at
all!

The reason why will be clearly
apparent if you take the front grille

HOW IT WORKS

The filter consists of three separate
sections:

1. A passive RC filter consisting of
R1 and Cl.

2. An active filter comprising C2.
3,R2,3,4 & 5andQl.

3. A passive filter comprising C4
and Ré6.

The active filter (from input of C2
to output to C4) is a standard design
with the exception that values have
been selected to give a peak in the
response at the cut-off frequency.
The maximum lift is about 2 dB and
this characteristic, combined with
those of the two RC filters gives a
sharp knee 1o the rolkoff. The
composite filter has a lift of 0.2 dB
before turning over sharply.

Thus low frequency response is
maintained substantially flat down to
50 lHz and is only 2 dB down at 40
Hz. Thereafter the response drops
very rapidly and is in excess of 30 dB

- ———- - -



off one of your speakers and — with
the phono-cartridge tracing a section
of record that has no recorded content
{or very low level content) — turn the
volume control up fairly high. You
will aimost certainly find that the cone
of the bass driver is making wild
excursions to and fro, probably at
frequencies between 5 Hz and 15 Hz.

So it's sub-audible — why then does
it matter?

Well it really does — and we'll
explain just why later in this article —
but first let us consider just where this
5 Hz — 15 Hz content comes from.

Firstly, modern turntables and arms
have mechanical resonances lying
within the 5-15 Hz region. Secondly,
stereo cartridges are sensitive in the
vertical as well as horizontal planes
and will respond to uneveness in
record or turntable surfaces. They will
also respond to a defect in the record
surface known as pressing rumble.

In addition the noise finds its way
onto the record during the actual
recording process. This recorded noise

is due to LF noise and rumble
sometimes being induced in the
recording lathe by seismic

disturbances, and by vibration in drive
gears and cutting head carriage rails.
Lastly vibration of a low frequency
nature, due to people walking past the
turntable or vehicles passing by
outside, may well excite the turntable
and arm resonances even though the
turntable is reasonably well sprung.

WHY SUB-AUDIBLE

NOISE MATTERS

This very low-frequency noise is
responsible for a remarkable amount
of intermodulation distortion which
generally makes the bass sound

down below 15 Hz where most LI
noise occurs.

Current drain of the two filters is
only 100 A and the batteries will
last their normal shelf life of about
12 months thus no power switch is
required. Batteries should be replaced

muddy. In extreme cases it may cause
the reproduction to sound as if
speaker cone break-up is occurring. The
reasons for this are as follows.
Preamplifier stages usually have two
or three transistors around which large
negative feedback is applied for
equalization and/or tone control. At
sub-audio frequencies these feedback
networks are not generally effective.
Thus the LF signals may well receive
considerably more amplification in the
preamplifier than would normally be
expected. Secondly although the
magnitude of the LF signal may not
itself be sufficient to overload the
preamplifier, the combined LF and
music signals may well cause the
preamplifier to clip. Even if clipping
does not occur the LF signal will cause
intermodulation distortion despite the
fact that the LF signal is inaudible!

Most modern power amplifiers are
quite capable of amplifying this noise
signal, presenting it to the loudspeaker
at a surprisingly high power level. The
speaker itself has very little acoustic
loading at these low frequencies and

SPECIFICATION
Input Impedance

(rises betow 50 Hz) 47k
Output Impedance <5k
input voitage

(maximum) 250mVv
Cut-off Frequency

(—3dB) 36 Hz
Cut-off !

{maximum) 24dB/octave
Attenuatic

at 10 + 37dB
Gain

at 1 KHz 0.2 dB.

PARTS LIST

ETI 426 A
R} Resistor 56k Mw 5%
R‘ LN .1& ” ”
RS [ oh s Mg’ el

C1 _ capacitor 0.1 lyester
S’ S, o

Ql TunslstorBClos BC549

* for stereo 2 cm ucg"of the above
parts are needed,

PC board ETI1426
g :30! RCA socuou (or whatever |s
2 dual AA slzo batnrv holders or one
4 way holder,
4 AA size batteries
2 1/8";‘ a':ollz" bom and nuts
mini boa t AMB‘I or simllar
(58 x58x1 m).

the cone will thus move considerably
and may even be driven beyond its
linear excursion region. Even if not
actually overdriven, the presence of
such large cone excursions will
produce a high level of
intermodulation distortion.

Whilst elimination of factors causing
the noise is by far the best procedure,
a lot of these factors are completely
beyond the control of the average hi-fi
owner. Hence a rumble filter would
seem to be the obvious answer. But,
we do not want to sacrifice any low
frequency response and we want
signals in the offending 5-15 Hz region
to be attenuated as far as possible —
two apparently conflicting
requirements. In addition, as LF noise
cannot be allowed to enter the
equalization stages of the preamplifier,

Y >
Boi
ad
. g™

adf ™
0 J:

Fig. 2. Printed circuit board
layout for the rumble filter
40mm x 70mm.

FI C!‘anklll‘c TOANAN IMTCMRALATIAR AL

ouT ouT
+ ﬁ +
) .
R3 (,:]m mj-[:ﬁ{m
W
A
D mo N
= <
o
IN IN
AA~ATANRCrA 1ATA &7



STEREO RUMBLE

FILTER
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the filter must be situated before the
preamplifier. This also poses problems
as the signals at this point are very
low-level, and there is a danger of
introducing hum which would be
merely replacing one fault by another.

THE SDLUTION

To maintain response down to at
least 50 Hz, whilst obtaining 30 dB or
more attenuation to LF noise, we
must use a filter which has a sharp
knee and an ultimate attenuation slope
of 24 dB per octave. The most
satisfactory (and cheapest) method of
doing this is to use an active high-pass
filter — and this is the approach we
have used. To obviate the possibility

+
=

Fig. 4. Characteristics
of the rumble filter.

of hum-pickup, the unit uses a battery
power supply, one each for left and
right channel filters. The use of
separate batteries prevents earth loops
and ensures that channel separation is
maintained. As current drain is very
low the batteries may be expected to
last their shelf life (12 months or so)
and for that reason an on/off switch
has not been included.

The unit fits between the turntable
and the amplifier, cuts any frequency
below 35 Hz and has a total
attenuation of 37 dB at 10 Hz
increasing at 24 dB/octave below that.

CONSTRUCTIDN

We built our unit onto a small

printed circuit board, but layout is not
critical and other alternative methods,
such as matrix or Veroboard, may be
used successfully. Be careful with the
orientation of the transistors especially
as there are two different pin
configurations in use for the BC549
transistors.

The signal levels involved are
extremely small (about 100 uV at 50
Hz) and for this reason a metal box is
a must if hum pickup is to be
minimized. And, as said before, two
separate battery supplies should be
used in order to avoid earth loops. We
used a conventional four-way, AA
battery holder to hold the two sets of
batteries. These holders normally
connect all four batteries in series.
However it is a simple matter to snip
the connection between the two sets
of two cells.

The RCA sockets for both input and
output should be insulated from the
metal case. When connecting the unit
we found minimum hum was
introduced by earthing the turntable
to the metal box and then, by taking a
separate earth from the metal box to
the amplifier. However
experimentation in the positioning of
earths may well show that some other
configuration is best for vyour
particular setup.
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ELECTRONIC

There’s only one chance with this unusual combination lock — any incorrect setting will sound an alarm!

THIS electronic combination lock is a
simple device which may be used as a
security device, or just for amusement.
Very few parts are required and most
of them will probably already be in
the experimenter’s junk box,

A total of 1000 combinations are
provided by three, eleven-way
switches, only one setting out of the
possible 1000 will actuate the output
relay (and hence any other device
required to be operated). More
combinations may be provided by
simply wiring further switch banks in
series with the existing three.

To prevent people from just rotating
switches until the lock eventually
opens, "lock” and “unlock’ push
buttons have been provided. Thus
once a switch selection has been made
the "unlock’ button must be pressed
to open the lock. Should any incorrect
selection be made the alarm will
sound. The lock push button must
then be pressed to reset the alarm.
There is therefore no way in which an
intruder can test different
combinations, without the alarm
sounding, except in the 1 in 1000
chance of selecting the correct
combination the first time,

CONSTRUCTION

Construction is very simple. We built

our unit into a metal box, but if the
unit is meant to prevent access to
somewhere, or something, {such as the
biscuit tin!) it could well be built
directly into the lid or door etc.

Points to watch are the connections
to the BC558 transistor, especially as
there are two different base
connections available, and that the
alarm and relays have voltage ratings
applicable to the "selected supply
voltage. The supply voltage may be
anything convenient, up to a
maximum of 30 volts, this being
limited by the rating of the transistor
specified. P

PARTS LIST
ETI 233

R1 Resistor
Ql transistor

10 k 20% Y2W

BC178,BC558

or similar

D1 diode IN914 or similar

PB1 push button switch
(normaltly closed)

PB2 push botton switch
{normally open)

RLA, relay double pole change-over,

RLB voltage to suit battery supply
used,

SwW Switches single pole 11

2,3 position rotary.

Alarm — buzzer, sonalert etc. to
suit battery supply used.

COMBINATION LOCK

HOW IT WORKS

The three switches (SW1, 2 and 3)
are prewired to some specific
number. In our circuit diagram the
switches are wired to unlock with
475 selected.

When the unlock push button is
pressed, power is applied to Q1 and
SWI1, If the switches are set to the
correct “UNLOCK" code, power is
also applied to relay B causing it to
close, RLB/1 contacts therefore close
latching relay B on. The switches can
now be altered without relay B

opening,

If, however, when the “UNLOCK"
pushbutton PB2, is pressed, the
switches are not in the correct code
position relay RLB is not actuated.
Nevertheless, Q1 turns on due to base
current flowing through the coil of
RLB and RI!, and RLA closes.
Contacts RLA/1 therefore close,
latching on RLA, and contacts
RLA/2 change over disconnecting
RLB and actuating the alarmi. Only
by pushing the “LOCK” button can
the alarm be de-activated and a new
combination tried. If desired the
alarm could be connected across the
coil of RLA rather than in the
position shown.

The switches should normally be
left in the number 11 (blank)
position. If in this position the
unlock button is pressed the alarm
will not be actuated. This prevents
accidentally raising the alarm..

.,.

* RL:/I‘;w/ 9) ALARM

3
aod

0
UNLOCK %
LOCK
+VE —O_LO—J o
PB1
RLA/1
30V d.c.
MAXIMUM

RLB/2
i N/C
t - V— N/O
pre-
RELAY
RLA2 TPUT
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Better system
protection
against
transient
voltages
Better than selenium

GE-MOVTM metal oxide vartors make \se of a new technology. They provide tight
voltage clamping and high enecrgy absorptiol\\ . . better than selenium. Present models offer
AC voltage ratings from 100 to NOOOV. Enexgy absorption ratings range from 10 to 160
watt-seconds (joules). -\

GE-MOV SUPERIOR FEATURES:

e Clamping Ratio e Size
e Peak Current e Energy Density
COMPETING SELENIUM SUPPRESSORS
f | Deviee Nomenclature

Selenum Suppressors
o1 Trads 1 mch 2anches $inchs [
NMfrs Names g »

| Sqtare | Square
IR Klip-Sel [N K&t oo {KSP - IKSF- ac
(W) Volt-Tr SO 2ZAA SO8AAN ASOBAA - - - - [SO9AN - - - -
SO4VA - - -
Syntron Surge Stop 111943 SH2asn 12411 |SDh2an2 - -
| Sarkes TarzianKhip Volt 4 QW] [9R\2G LS S U ;Il)k\’ 't

AUSTRALIAN GENERAL ELECTRIC LIMITED

86-90 BAY STREET, ULTIMO, N.S.W. PHONE 212-3711

DISTRIBUTORS: 71-7971, Melbourne 387-2811, Sydney 439-1922,
Brisbane 32-0441.

Watkin. Wynne Pty. Ltd., 32 Falcon St., Crows

Fairchild Australia Pty. Ltd., Sydney 4394355, Nest. 43-2107.
Melbourne 723-4131. H. Rowe & Co. Pty. Ltd., Perth 28-5444.
PB Components, Melbourne 53-2766. The National Electrical & Engineering Co. Ltd.,

GEC-Elliott Automation Pty. Ltd., Adelaide Wellington 553-709, Auckland 599-089.

VARISTORS

ASSURE YOUR EQUIPMENT WILL ENDURE
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SAVE
to 50

onic agencies

THE MAIL ORDER DISCOUNT H
P.0. BOX E5, CONCORD, EAST, 21

Money cheerfully RE FUNDED if not fully satisfied.

Large 5"
PANEL
METER

Quality ELECTRICAL TAPE
Famous “Bear’ and *“Tesa’ Brand
rolls of tape In varying sizes.

No. 1 3/8” x 60 yds 2 for $1.20
No. 2 1/2" x 72 yds ea. 90c
No. 3 5/8' x 60 yds ea. 90¢
No. 4 1/2" x 72 yds PVC ea. 90c

:$7-50

e Latest tautband suspension system.
® Sensitive S500UA movement,
knife-edge pointer. e Easily re-scaled
(presently scaled —20 to 3dB). e size
5%’ x 3% x 2%' deep (Master Insts.
FB50).

IGNITION SUPPRESSOR KIT
for car radio $1.95
Easy to install, 10 piece kit includes
2 suppressor condensers, 1 resistor,
various terminals, mounting screws
and instructions. Parts alone worth

STEREO METERS
Lge 13" x 1 3/8" Scales.

$6-95
i

VU

Dual Meters in one
® case will
‘‘dress-up’’ an
P Yy
amplifier or tape
recorder for
amateur or
professional use.

cco0P ACOS DUST JOCKEY

Lpts more!
purchas® ‘ RECORD CLEANER
2 €,
&

only$3~50 - -

Cleans and protects valuable records
automatically white playing
self-adhesive mounting base suits any
turntable — includes brush and roller
for complete dust removals free
bottle of anti-static cleaning fiuid.

MICRO MINIATURE
Plessey 3 pin
plug socket set

1—4 — 24

85¢ 75¢ 65¢c
Picture shows ACTUAL

25 +

30uF/400V A.C. CAPACITORS
FOR LARGE STROBES

A timited quantity of these
“hard-to-get'’ heavy-duty paper block
capacitors suitable for extra-powerful
strobes is now available.
Manufactured by Ducon and brand
new, Add $1.00 post. Price ea. $5.00

SAVE MONEY EASIY

YOU CAN WITH
OUR POPULAR

133
134
135

136

146

147
148

VALU-PACS

RCA AUDIO LEADS RCA phono plug each end of 1 metre
shielded cabie. Set of 2 tor ¢1
NITION SUPPRESSOR RESISTORS
press ignition interference. Pack of 3 for $1
CAR RADIO SUPPRESSION KIT includes 2 suppressor
condeansers, 1 HT lead resistor, 6 adaptor lugs, mounting hardware
e d Iluslv.)(ed nstruction sheet. $1.95.
40v NEON BEZELS safe, plastic neon indicators in orange,
green, clear coJ rs; include n-built resistor, most popular types
fnormally 70c each). 3 for $1.00.
’XPE RIMENTERS PAXK OF 30 ASST. ELECTROLYTICS — ali
voltages; atl new, quahty stock. Range 10UF to 2000UF, 6V to 50V,
current price, approx. $6.72. Our bulk-buy price $3.0
SUPER EXPERIMENTERS PAK contaiming 50 ‘most popular
useable electrolytic capacitors, guaranteed new and high quality.
Range 22UF to 330)JF to 33004F, 6VW to 160VW. The normal
prnce would be $11.48, but the price now s only $4.50. (Just 9¢
ch).
100 DUCON CERAMIC CAPACITORS — first grade low voltage
(25V or 100V), new and guaranteed best quality. All values easily
identified and suitable for experimenting, project building etc. we
oftfer a broad selection from 1pF to .1uF at a discount price of $2.25.
100 ASST. HI-VOLT CERAMICS A real good selection of top
quality, 500V to 5KV tubular and disc ceramics. From leading
manufacturers, these new, marked and guaranteed ceramics are ideal
for radio/T.V. servicemen and hobbyists etc. 100 for $2.50.
80 ASST. TOP QUALITY POLYESTER CONOENSERS — A good
selection at a ridicutously low price — all are brand new, 400V to
630V D.C. ratings. Values are In the range .0014F, to .22MF, and at
teast 20 different values are included. A good chance for radio/T.V.
servicement to “'stock-up’. BO for $4,
12 INSTRUMENT KNOBS this assortment of high quality knobs
aesigned for instruments e.g. test equipment etc., I1s ideal for
laboratory or professional use, Some are suitable for concentric shafts
and all feature dual precision hex-key grub screws and matt black
{non-glare) fimish. Some have white Indicalors while others have
brushed alyminium caps etc. 12 for $t
1400UF/65 VW DUCON ELECTROS
insulated can type. 2 for $2.00.
2000UF/25VW DUCON ELECTROS
Insulated can type. 2 for $1.50.
SO0UF/50VW PLESSEY ELECTROS
can type. 2 for $1.00.
100pF VARIABLE CAPACITORS amic
communications type, high voltage, compact slze (3 x 1y
«"" diam. shatt. each: $2.50.
2 POLE, 10 POS "*OAK" 'F' TYPE ROTARY SWITCH
wafer switch, new and compact nsize, 2 for $1
IO AMP 1.C. CHIP 14 pin DIL Dackage with heat fin.
ax 200mA, complete with circuit diagram. each: $1.00.

I':)SB'( n HT tleads to

bvand new and guaranteed,
~ brand new and guaranteed,
brand Pew and guaranteed,

insulated
x 142"%),

- high grade

1 watt AU
supply 9V

SIZE of plug and socket
together. Panel mounting
socket suits test gear,
industrial and commercial
applications etc gold
plated pins, less than V:
normal price.

7 SEGMENT

% LE READOUTS

each 4 for

~ $3.95$14.00

“REVOLVER" High quality
imported TURNTABLES

e 240V A.C.
= e Tone Arm.
o Motor-board.
e Stereo.
small, tow-priced stereo
features 7' turntable,
looking balanced and

e Ceramic
tone-arm, single play

" Cartridge.
4.95
Ideal for
systems -
authentic
duail-pivoted
only.

These Hewlett-Packard 7
LED’s have common anodes. (.3 inch
display, 0 to 9 with decima! p 'nt and
TTL compatibility. Last cvailable at
these prices.

Segment

Great New
VORTEX
STEREO
CASSETTE
DECK

asused in EAP/M 144 — $29.00.
A complete cassette deck mechanism
110 or 240V operation, with rescttable
counter and heads, fully guaranteed,
low wow/flutter. Build your own
cassette deck with VU and peak level
indicators for under $100.

Transformer available $8.10.

Cd. Over 5000 Brand New
—

available ex stock at
FANTASTIC SAVINGS

SPECIALS

2% 25 Ohm

3' 3.5 Ohm

4" 15 Ohm

5" 15 Ohm

5" x 4" 15 Ohm

6" x4' 15 OHm

7' x 3'" 3.5 Ohm

7" x 3" 15 Ohm

8" x 4" 4 Ohm

5" x 3'" 15 Ohm
8 ohm

.« QUALITY SPEAKERS

HI-FI/TWIN CONE

3UC B8, 15 Ohm
1" Phll«ps Dome,

Philips RADIO TUNER in Kit form.

Easy-to-build
broadcast band
tuner using
Philips pre-
aligned and
tested tuner
module and
complete with Kit
la_rgie 6" all states J
dial. only

$19-90

FREE FLYER! NEW
WINTER CATALOGUE.

Send S.A.E. (size about 10" x
6"') with 25c¢ postage stamp
for our fantastic winter
Catalogue of stock hnes,
specials and bargain-priced
components. You won't be
sorry!

Famous Brands
e Magnavox
o Plessey Rola
e MSP

e CTS—-USA

HI-POWER GUITAR AMI
12' Lead Guitar/Organ,
25 Watts, ohm $24.00
12" Lead/Bass/Organ

60 watts, ohm _ $43.00
12" Lead/Bass/Organ

100 watts, ohm_ $67.00
15" Lead/Bass/Organ

60 Watts, ohm $6

15" Leacl/Bass/Orga

100 Watte, ohm $76.00

LA
TV

ldeal

tele

transmission,

etc.

standard T.V.

TEST Transistorised
CAMERA Scoop! |'\

for i

closed-circuit
amateur T.V.
video recording
Operates direct into any
receiver, mains

vision,

powered, features 1'" vidicon for

bnﬁht,

normally
$299. — only 20 available so be
early.

N
B

DISCOUNTS
sU
DISCOUNT

\

Ideal

eq u“)

sharp image. This
known Japanese import is
priced out around Fult

Price

$175

OW EVEN
IGGER

We wish to show our appreciation
to all customers who purchase any
advertised or catalogue lines, either
by mail or across — the — counter,

by giving freely a SURPRISE
DISCOUNT VOUCHER. The value
of the voucher will vary according
to the amount of goods purchased
and will be in addition to any
normal quantity discounts. The
voucher may only be used on
FUTURE orders. Thank you for
your custom.

with our

OUCHERS

Experimenter’'s UTILITY CABINETS

for one-off projects, test
ment, small manufacturing etc;

attractively styled black plastic box

with

aluminium front panel and 4

screws,

BU1
BU2

 BUS

6.1/4" x 3.3/4"" x 2"
7.11/16™ x 4.3/8" x 2. 3/8"$2 s
X 1.5/8" $1.75

0 / $1.50
3.1/4" x 2. 1/8" x 1.1/8" $1.40

Fo

large

quality
samptes,
components,

Th

BONANZA JACKPOT!
$25 Value for only $5.

r experimenters and constructors, a
assortment of new, highest
electronic components
specials, -end of line
incl. semiconductors etc.
is real anti-inflationary VALUE

is

FOR YOUR MONEY!

NOW
OPE

115-117 Parramatta Road,
Cnr. Lloyd George Ave.,

CONCORD SOUTH. N.S.W. 2137
TRADING HOURS 12:00 to 6 PM Mon-Fri.
8:30 AM to 1,PM Sat. TELEPHONE 747-6472.

BULK STORE AND WAREHOUSE
NOTE: Add postage, rated 10% of order value.

Extra post refunded. Minimum order value =
$2.00. C.0.D.s send $2.00 prepayment.
Guaranteed 24 hrs despatch or money refunded.
Please use this easy order form.

Any excess refunded.




PROJECT 525
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« m 525 DRILL SPEED CONTROLLER ™

|

® DRILLS UP TOIAMPS

DRILL SPEE
CONTROLLE

Variable speed control maintains constant (adjustable) speed

regardless of load.

MOST HANDYMEN own a power
drill.

There are tens of mitlions of them in
use around the world — and they
continue to be used for an ever greater
variety of tasks.

Despite their popularity, many
power drills have one major drawback

and this is that their speed is often too
high for many applications.

This is so even with dual-speed
models where even the slow speed,
typically 300-750 RPM, is too fast for
such jobs as drilling masonry or using
fly-cutters on sheet metal etc.

The speed controller described here
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525 DRILL SPEED CONTROLLER O

62

allows infinite variation of speeds from
zero to about 75% of full speed, and is
provided with a switch to allow
normal full-speed operation without
disconnecting the drill from the
controlier. The controller has built in
compensation to maintain
substantially constant speed regardless
of changes in load.

CONSTRUCTIDN

It must be emphasized that the
controller is connected directly to the
mains without the use of an isolating
transformer. Care must therefore be
taken with the construction to ensure
that there is no likelihood of any
dangerous conditions arising.

As there are relatively few
components used, no supporting tag
strip or PC board is necessary. From
the photo of our prototype, and from
Fig. 2 it can be seen that only two
”’mid air” joints need to be made, and
these should be carefully insulated to
prevent any possibility of short
circuits.

The SCR used is a stud mounting
type and is mounted by using the
solder lug, supplied with it, soldered
onto the centre lug of the switch. For
loads up to 3 amps no other
heat-sinking is required. If a
plastic-pack SCR is used a hole may be
drilled through the switch lug and the
SCR bolted directly to it. However in
this case it is advisable to insert a piece
of aluminium {(about 25 mm x 15 mm)
between the SCR and switch fug to act
as a heatsink.

Remember that, since the unit
operates at 240 Vac a/l external parts
must be earthed. We used a plastic box
with a metal lid. But we also used a
cable clamp with a metal screw
through the side of the plastic box.
This screw must be earthed, along with
the lid and the earth terminal of the
output socket. The earth wire should
be continuous That is, it should go
from one earth point through to the
next and not by separate links. Two
earth wires may be soldered to one
earth lug. But under no account
should two wires be secured under a
single screw.

The aluminium lid on the {type UB3)
box used is not strong enough for this
application, especially when the hole
for the output socket is cut. A new lid
should therefore be made from 18
gauge steel or 16 gauge aluminium,

To further improve safety it is
suggested a small amount of glue,
lacquer or even nail polish, be used to
secure each screw inside the unit.

With some SCRs it may be found
that the trigger current supplied by R1
and R2 is insufficient. If this is the
case an additional 10 k resistor should
be placed in paraliel with each resistor.
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PARTS LIST ETI 525

R1,2 Resistor 10k 1W 5%

RV1 Potentiometer 2.5 k lin
rotary

EMA404 or

similar

2SF28 or

similar (400V,

D1,2 Diodes
SCR1 S.C.R,

10A, max 20ma
gate trigger)
McMurdo type
475 or similar.
Box type UB3 or similar.

3 core flex and plug.

cable clamp

3 pin power outlet clipsal 415 or
similar,

* Some SCRs used may have a
higher than average trigger current
and the unit may not operate. Ifso
parallel the two 10 k resistor with
additional 10 k resistor to increase
the availabie trigger current,

SW1 Switch

'wthegateof

&c SC'R. R'Tﬂie'motor is stationary
swthodpe : the

load be phcad edrm.
drill will tend to m’ﬁmm
,-t&em acorss. the drill also
- drops, more power is delivered to the
- motor. :itoe the: SCR ﬁringﬂme is

nﬁm ngardleas of load.
sed to halve the power
 RI, R2 and RV1 by
\gif:ent through them to
alf-cycles only. Diode DI
e.. BCR @te apmst

R1
10k
w
R2
10k b—l
w
A FuLLisLOw

RV1
2500
LIN

OouUTPUT
TO DRILL

Ao
240V a.c.
INPUT
Fig. 1. Circuit diagram
of controller.
N o-
E o

ouUTPUT
SOCKET

240V INPUT

Fig. 2. Component layout — compare this drawing with photograph above.
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DRILL SPEED CONTROLLER

USING THE CONTROLLER

Plug the controller into the mains
and the drill into the controller. Select
either full speed or variable as
required. Note that there is no
ON/OFF switch provided on the unit
and the normal switch on the drill is
used for this purpose. When full speed
is selected the drill wiil run normally
and the speed control on the
controller will have no effect.

When variable speed is selected, the
control will adjust the speed anywhere
between zero and about of full
speed. There may be a dead zone at
both low speed and high speed ends of
the control. This is entirely normal
and is due to different drill
characteristics and component
tolerances within the controller.

At very low speeds it may be found
that drill runs jerkily under no load.

HEADLIGHT

However as load is applied the speed
will smooth out.

When using the drill at less than full
speed the cooling of the motor will be
considerably reduced f{as the cooling
fan is on the armature shaft and also
runs slower). Hence the drill will get
hotter when used at low speeds, and
extended periods of use in this mode
should be avoided. [

PROJECT 307
REMINDER

Electronic ‘reminder’ safeguards against flat batteries.

A CAR'S headlights cost
approximately one cent an hour whiist

Then you are up for recharging the
battery, tow starting, apologising to

with the company, placating uptight
parents whose  daugher you've

returned just after they realised it was
daylight, or

in use. Until you forget to turn them the managing director who has just

off. flown 9000 km to discuss your future now whatever

TAIL LIGHT

Fig. 1 The
g 12V CIRCUIT

basic circuit.

TO SOME
ACCESSORY !
CONTROLLED'
BY IGN !
SWITCH !

R2 b
3300 1w bz

RLA(Y

I
EARTH—

Normally capacitor C1 is discharged
via R1 and the closed switch contacts
of an accessory wired via the ignition
switch. If the ignition is now
switched off, CI will charge
rapidly via R2 thus producing a
negative going pulse at the base of
transistor Q1.

If the vehicle’s headlights (or side
and tail lights) were switched on at
this time, this pulse- will turn on Q1,
and close RLA.

The relay contacts RLA(1) and
RLA(2) now close and contacts
RLA(I) connect the base of Q1 to
ground via R2 and R3 thus causing
the relay to ‘latch on’,

If either front door. of the vehicle is

HOW IT WORKS

opened with the relay in the latched
condition an earth will be extended
to the audible alarm device via the
now closed « " RLAQ2
the closed door light switch

AlL) dNnd

The audible warning will cease
immediately the door is reclosed. QI
will of course be cut off and the relay
reset when the lights are turned off
(th
from the emitter of Q1)

If at any time it is required to
disable the alarm circuit all that 1s
necessary is - having first switched
off the ignition — to switch the lights
off and then on again. The circuit
will revert to the status quo next
time the ignition is switched on

64

Fig. 2. How the components are connected.

PARTS LIST — ETI-307

3.3k 5% BW
330 ohms 5% 1w
3.3k 5% “BW
EMA401 — 1N 4005

"

BC178

25 uf 25V electrolytic
cap.

miniature relay type
VP2 185-280 ohm
coil two change-over
contacts.

alarm, Sonalert, bell,
etc. tagstrip etc,
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combination of circumstances are least

favourable to your immediate
situation.
To avoid such predicaments is

relatively simple and a number of
circuits have been published that
provide an audible warning if the
ignition is switched off whilst the

headlights or sidelights are still
burning.
These circuits are simple and

effective but invariably fail to cater for
those occasions when one requires
lights to be on whilst the ignition is
switched off.

Here then is a slightly more complex
circuit that provides a ‘headlight on —
ignition off’ warning as the driver
opens a door to leave the vehicle. The
alarm ceases as soon as the driver
closes the door.

The basic circuit is shown in Fig.1.
The components may readily be
mounted on matrix board or tag strips,
and wired as shown in Fig.2.

As shown in Fig.1, the circuit is
suitable for vehicles with a negative
earth electrical system. To convert the
circuit for use with positive earth
vehicles replace the BC 178 by a BC
108 (the connections are the same)
and reverse the diodes and the 25 uF
capacitor.

TO SOME
ACCESSORY !
CONTROLLED'
BY IGN. !
SWITCH !

TAIL LIGHT
CIRCUIT

12V '

: ALARM

: <
a EXISTING
BC178 | ® INTERIOR

: LIGHT(S)

A2)!

RL

| RELAY

| QUTPUT

"EXISTING DOOR /
SWITCHES

Xt

Fig. 3. How the warning circuit is wired into the vehicle's electrical system.,

Figure 3 shows how the basic circuit
is wired into the car's electrical
system. The alarm unit may be a
Sonalert, a buzzer, bell or even a
flashing light. The existing
door-operated interior light is used to
extend an earth to the relay thus
obviating the necessity to install any
additional switches.

‘

The lead marked ‘tail light circuit
should be connected to the live side of
the tail light wiring. (If a headlight
only warning is required, this lead
should be connected to the live side of
one of the headlights). Further leads
connect the unit to earth, the 12V
vehicle supply and to the live side of
any accessory that is wired through
the ignition switch. ®

MODERN MAGAZINES (HOLDINGS) LTD.
15 Boundary Street, Rushcutters Bay, NSW, 2011

IN ONE GREAT VOLUME

The Second Volume of Projects from

HEGTRONIGS TODAY INI[HNMII]NA[

ON SALE NOW
AT MOST NEWSAGENTS
ONLY $2.00

If you prefer, you may order direct from the publishers by sending $2
‘which includes postage). Send your order now to:

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1974

65



il DegP
v,

e b

———

J

95-97 REGENT ST., REDFERN N.S.W. 2016
P.0.Box 156 RERFERN

" A
ZEL
J

69-5922

HOURS OF TRADING:

MON-TUES-WED & FRI:
5.30pm. THURSDAY: 9am — 7pm.
SAT: 9am — 1pm. C.0.D.’s: Please
add 95c
ORDERS UNDER $3.00 accepted.
S.A.E. FOR REPLIES PLEASE.
Post & Packing
included. PLEASE PRINT YOUR

to Posting fee. NO

30c where not

NAME & ADDRESS.

THE GREAT NAME FOR ELECTRONIC(Y @Y 8 COMPONENTS IN AUSTRALIA

oam ]

FIGARO TGS-
SENSI NG b J
S E M 1 - &
CONDUCTOR

DEVICES. The 5

very latest in Gas

detection devices, now available
for the constructor and project
man. The device is a sintered
n-type semi-conductor which is
composed mainly of tin oxide.
Two devices are now available.
These are for low voitage
application. Type TGS 202. For
detection of Carbon Dioxide.
Type TGS 308, For detection of
Liquid Petroleum Gas. Data sheet
supplied for each device. Price
$5.45 each p & p 40c.

‘STAR-PACS’ Don't miss out on these. All PACS contain new & unused
quality components and are not rejects. Our butk buying make these prices

possible.

'
PAC ‘A TOROIDAL
CORES TMC type 107527
SB. External diameter
13/8" X 3/8" deep.
Internal diameter A"’
g%prox. 6 for $2.00 P & P
c:

PAC ‘G’ containing 10 Unmarked
but guaranteed BC177 or BC178. We
cannot say how many of either type
would be In a PAC, but this is
tremendous value at only 95¢ P & P
30c.

SPECIAL OFFER

ot E.M.!, transformers.
Just arrived in all new
and unused condition.
Pri. 240V Sec. 15, 20,
25 & 40V at 1.5A only
$5.00 each Post $1.00

.
PAC ‘B TOROIDAL
CORES TMC type 107763
JB. External diameter
27/8" x 7/8" deep.
Internal diameter 1 3/8"
agprox. 2 for $1.00 P & P
75c.

PAC 'H’ containing 10 unmarked but
guaranteed NPN transistors in T05
package. Believed to tbe TT800 series
transistors. Last few now remaining
at 95¢ P & P 30c.

NOW AVAILABLE: THE LONG
AWAITED PHILIPS 12"
SPEAKERS.

Type No. AD 1265/W8 2

with 30" Watts R.M.S. g8
‘r
L4

Resonance frequency:
20 Hz; Frequency
response: 20 Hz

kH2Z; Crossover
frequency: 800 Hz Our
super price only
$15.95. P & P $2.00.

e
PAC c PHILIPS
BEEHIVE TRIMMERS. 4
One of the most ingenious
trimmers ever produced.
Concentric air-spaced type.
3-30pF & 10-90pF. 3 of 5
each type. Only $2.00 for

the 6. P & P 30c¢.

e
PAC ‘I' 20 ARROW toggle
switches, S.P.D.T. type.
Very sturdily constructed
and with moulded Dolly.
In original packs of 20,
Unbeatable value at $3.00
for 20. P & P 85c.

PAC ‘)" 20 3.5mm Jack
sockets. Open type $1.50 P '
& P 12c.

ne
PAC ‘D’ MONSTER TAG
STRIP PAC. 50 assorted
tag strips. From 2 to 9
tags. With and_ without
mounting feet $7.50 value
for onty $1.50 P & P 35c.

PAC ‘K’ 10 3.5mm Jack & 32
sockets. Housed type. t
$1.25 P & P 12¢.

CARGARD CAR

BURGLAR ALARM
CARGARD

100HR A  fuily S
automatic car

burglar alarm which can be
Installed in-minutes in any 12 volt
vehicle, (1t detects any
disturbance in the electrical
system of thecar e.g. when a

door courtesy light operates —
sO it eliminates all special wiring,
door switches and other
installation problems). An
electronic exit/entry delay s
included in the module so the
unit can be switched on from
inside the car before the driver
leaves. The output is a pulsating
horn relay which automatically
resets after three minutes.

A full set of parts, assembled and
tested with detailed instructions

for the do-it-yourself man to
install in any 12 volt car is
available for ~ $29.50 including

post and packaging.

CARGARD Iis fully guaranteed by
the manufacturers for 12 months
from date or purchase.

.
PAC ‘E’ MONSTER CAPACITOR
PAC. 50 branded capacitors. Each
pac contains 25 different
Electrolytics & 25 different
polyester, ceramic and mica
capacitors, We guarantee 50 different
types with no repeats. ALL NEW,
UNUSED & PERFECT. $15.00 vajue
at only $5.00 P & P 50c.

PAC ‘L’ 10 3.5mm Jack
sockets, Housed switch
type. $1.75 P & P 12c.

f

A & R TRANSFORMERS

‘Hard to Get
Listed are 240V

Great savings for
Transformers. All

Primary.
TYPE SECDNDARY RATINGS PR CE
1992 1500 150 & 6 3V 17A $il K
1993 225 0-225 & 6 3V 24 $ 55
2150 6.3o0or 12 6v 250t 125A S £S5
2155% 15 126,95 85

7.58& 63v 1A S £2%
5502 22 or 44V 250s125A 5 530
5508 630r 1286V Aor2a $ Y5
5609 1260r252v S5o072 54 §.:02
5579 6 3V 14 $ 555
6413 v 2A DC FWO $125%
6672 30,27 5,24 20

1758 15V 14 $ 550
6978 15,126,105 9

7.5.6 3v 2A $3° 22
7243 50.40.33.25 & 19V 248 §.8.52
7309 12v 2 5A 30va $ E S0
PS82A BATTERY SAVER

4% 6,7 & 9V

Nom:nal Voltage 01 §.22¢%
PS 164 BATTERY SAVER

REGULATED 45, 6

7.50r9v 0 3a $35 50
FERGUSON Low Height Power Transformers
PF3596 2 x 6V each &1 10VA  Aporos 1A s
PF3597 2 x 7 5V eachat 10VA oaitte s
PF3I598 2 x 9V each st 10VA Qe S
PF3599 2 x 12V each at 10VA ot S
PF3600 2 x 15V each at 10vA gt S
PF3601 2 x 20V each a1 10VA a1t 3
PE3602 2 x 25V eac a1 YOVA  oimg s
PF2851 128V CT 150mA s €L
PF3577 SBVCT 154 542 30
SCOPE Soilcering iron

transformer 33v 30Aa $1020
All transformers listed abowve are

subjectto $1.00P & P

PAC ‘M’ 10 assorted
miniature type
TRIMPOTS. 10 different
vatues, Carbon track.
Imported brand. Only
$1.00 P & P 20c.

.
PAC ‘F' 200 assorted 10% & 20%
resistors. From 1Yz to 2watt. AIl
branded makes. Superb value at only
$2.00 P & P 50c.

PACK ‘N’ 1BM computer
board. 10 boards
containing at fleast 40
transistors, resistors, dlodes !
& caps. Only $3.00 P & P +°
50c.

&

k\}JN

BATTERY CHARGER 4

An all purpose battery charger for
— cars — caravans — motorbikes —
power boats etc. A small
compact unit for use in the home
garage or boat yard. Provides a
HIGH CURRENT BOOST charge
to quickly energise flat batteries
or a LOW CURRENT TRICKLE
charge to maintain the charge in
batteries which are used
Intermittently. Charger 4 bhas
these unique features: e Large
scale ammeter for monitoring
charging rate e Plug selection for
6V and 12V batteries o Short
circuit proof safety cut-out
® Extremely portable — with high
power/weight ratio e Selector
switch for boost and trickle
charging o Brightly colored
{orange) to attract your attention
to your charging programme
o Internally protected — cannot
be damaged by reverse connecting
to your battery. e Robust
construction e Fully guaranteed
for 12 months.
M.S.C. Price Only

$29.95. Post and >
LPacklng $1.00. A 3

I.T.T. West Germany,

ASSEMBLY KITS
for the HI-FI
SOCIETY. ..

DO IT YOURSELF' and save money.

Precision made to extremely high standards by
providing the

ideal

loudspeaker combination for each amplifier and each living room. Their

excellent technical design,

combined with a careful

selection of the

appropriate accessories guarantee high quality Hi-Fi sound reproduction. A
‘FIRST' for M.S.C....3 GREAT MODELS TO CHOOSE FROM.

KIT NO: BK 4-50. Contains 1 30W bass speaker, 1 Hemispherical Tweeter,
1 Two-way cross-over unit. Price $65.95 Post $3.00

KIT NO: BK 4-70. Contains 1 40W bass speaker, 1

mid-range speaker,

1 tweeter, 1 three-way cross-over unit. Price $99.95 Post $3.50
KIT NO: BK 4-100. Contains 1 60W bass speaker, 1 hemispherical mia-

range speaker,
Post $4.50.

1 tweeter,

1 three-way cross-over unit.

Price $169.95

Each kit also contains the following:— Complete set of plug and socket
connections, connection cable, sawing and drilling templates, fixing and
sealing material, assembly instructions and firm sign (Logo). Also supplied
Is a comprehensive 20 page information & Data manual. ENCLOSURE
KITS for the above kits can be easily assembled since each part has been
accurately finished and everything fits exactly. Each kit is prepacked with
easy Step-by-Step instructions and comes to you in a handsome carton gift
pack., Each cabinet enclosure kit contains the following: 4 Veneered side
panels, 1 Veneered rear panel, 1 Loudspeaker panel, grill cioth, adhesive
(Blue tube), cold wood glue (orange tube), brackets & screws, assembly

instruction.
Cabinet assembly Kit No: HBS 4-50
Cabinet assembly Kit No: HBS 4-70

Cabinet assembly Kit No: HBS 4-100

$39.95 each Post $3.00
$43.95 each Post $4.00
$68.95 each Post $5.00

SUPPLIES ARE LIMITED SO GET ON

THE 'BANDWAGON’

WHILE YOU
CAN. PLACE YOUR ORDERS NOwW

e

.. NEXT SUPPLIES AVAILABLE

DEC. ‘74.

GREATEST
DFFER OF
HYBRID POWER
AMPLIFIERS

EVER MADE.

Full descriptive Data supplied with
each one.

ITT TA-20 20 watts $5.95
ITT TA-20C 20 watts $11.95
Sanyo STKO1S5 (TA10B)

10watts $7.00
Sanyo STK032 (TA25C)

25watts $15.75
P&P 35c.
DIGITAL e
CLOCK MECHANISM'S =
All new and unused . . . .,.
fully imported.
Complete with
Time-setting control, denoting

HOURS, MINUTES & SECONDS.
Clearly visible figures of 5/16°° Ht
Also incorporated is a remote
micro-switch for setting Alarms,
Radio’s or Television etc. With
240V 50Hz Motor. AMAZING
VALUE AT $895 each P & P
$1.00.

SPECIAL o
PURCHASE OF s
HMV. 12w, = 2A
AUDIO STEREO &40
AMPLIFIERS \

(From discontinued prod. mode,
Consumption: 18-20 mA Total {no
signal) Amplifier: 8-12W. Power
Output: Exceeds 1.2W RMS per
channel. Speaker imp: 15 ohms at
400 Hz. 8 transistors, Complete
with  Volume, Treble
controls. COMPLETELY UNUSED
& Supplied with full data and
schematic diagram, ONLY $11.95 +
$1.00p & p.

& Bass .

welcome here

y



m PROJECT 232

COURTESY LIGHT

EXTENDER

Car interior light stays on briefly after the door is closed

ALL MODERN CARS are fitted with
door-switch operated courtesy lights.
Usefu! devices, but not quite as useful
as they might be because they are so
arranged that the light is extinguished
as soon as you close the door — just
when you need light to find the
ignition switch, do up your seat belt
etc. How much better if the internal
light stayed on for a few seconds after
the door is closed.

This little project does just that. It
provides a four-second delay (approx)
after which the interior light
slowly dims — being finally
extinguished after 10 or 12 seconds.

The unit is very simple to construct
and once tested and properly insulated
it may be wired across one of the car

HOW IT WORKS

Most car door switches are simply
single-pole switches, with one side
earthed. When the door is opened the
| switch earths the other line thus
. completing the light circuit,

In a car where the negative terminal
of the battery is connected to the
chassis the negative wire of the unit
(emitter of Q2) is connected to
chassis and the positive wire (case of
2N3055) is connected to the wire

 going to the switch. In a car having a
positive earth system this connection
sequence is reversed.

When the switch closes (door open)
C1 is discharged via D1 to zero volts
and when the switch opens Cl
charges up via R1 and R2. Transistors
Ql and Q2 are connected as an
emitter follower (Q2 just buffers Q1)
therefore the voltage across Q2
‘increases slowly as C1 charges. Hence
Q2 acts like a low resistance in
parallel with the switch — keeping

~ the lights on.
. The value of CI is chosen such that

a useful light level is obtained for
| about four seconds, thereafter the

light decreases until in about 10
- seconds it is out completely With
- different transistor gains and with
| variation in current drain due to a
| particular type of car the timing may
. vary, but may be simply adjusted by
~ selecting C1.

door switches. In operation, after a
short delay the lights will gradually
dim until they are completely
extinguished. There is no battery drain
in the off-state as the unit only
operates during the delay period after
the door is closed.

CONSTRUCTION

In our prototype, as shown in the
photograph, all the components are
assembled directly onto the 2N3055
transistor. This only requires two
""mid-air’’ joints to be made.

After checking that the unit works
correctly the assembly may be placed
in a small plastic pill box which is then
filled with epoxy. Alternatively merely
wrapping the unit in insulation tape
will be sufficient.

Due to the fact that the 2N3055
only conducts for a few seconds every
so often, a heatsink is not required for
cars fitted with a single lamp courtesy
light. If your car has more than the
usual amount of interior lighting
operate the unit a number of times in
fairly quick succession. Then, if the

R1 +VE

IK4

-VE

2N3055 gets too hot to touch, use a
small piece of aluminium as a heatsink.
This need should however berare. @

PARTS LIST
ETI 232

resistor 15 k Y2 watt 5%
" 820 Y2 watt 5%

capacitor 47LUF 16 volt
electrolytic

diode EMA401 or similar

transistor 2N3638 or similar
" 2N3055
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HI-FI BASS LOUDSPEAKERS FROM ENGLAND

12” The model B122/10LR is a 12'* bass speaker featuring a rubber
suspension which allows a fundamental resonance of 17Hz in free air.
This low-resonance, combined with a 2" voice coll working within a
carefully selected magnet structure makes the speaker ideal for a
sealed cablnet of about 2 cu.ft. capacity. Efficiency of the
B122/10LR is surprisingly high for this type of loadlng and the

SUPER VALUE! AM/FM STEREO TUNER

The new ERC-724 tuner is a carefully designed unit which will
become a welcome addition to your existing stereo system. The AM
section features an internal ferrite rod aerial which provides
interference-free reception, for local stations, and allows good
interstate reception for evening listening. The FM stereo section
covers the range 88-108MHz. The ERC-724, is a compact unit
(23.5cm x 15cm x 8.5cm) attractively presented in a walnut
cabinet. Guarantee is 12 months, including parts $64 50

15” The Fane model
fundamental

varied from 3 to

outstanding as the resonance
results in firm,

30watts r.m.s. at 8ohms.

speaker is ideal for amplifiers with an output of
20-25watts|r.m._s. per channel at 8ohms.

B152/12LR
resonance of 15Hz
cabinet provides ideal loading for

$39.50

’

12" The model B122/12LR, like the B122/10LR described above, is
also suitable for sealed cabinets but because of its more powerful
magnet structure a volume of about 3 cu.ft. is required

to ensure the speaker gives its optimum performance. $49_50

is a 15"
in free-air.

bass driver with a
Once again a sealed

this unit and the volume can be
5 cu.ft. The performance in 5 cu.ft.
is kept in the region of 30Hz. This
non-resonant bass without any of the
“poxiness’ often associated with conventional speakers.
Efficlency Is reasonably high and power-handling Is up to

is particularly

$59

and labour. An excellent buy foronly ............
NEW MODEL CHALLENGE LOUDSPEAKERS 1
10” 10L-24 WOOFER el S T

<
This robust unit features a 4 - = 1(,. !
"t %

1

-+ i

combination of . L L e—
extremely rigid cone and

Jow-fundamental resonance of 35Hz in

ensures deep, positive bass when used in the $16 90
recommended enclosure sizes. Outstanding value . . . . - .

FREQUENCY RESPONSE CURVE
1” H-22 DOME TWEETER 77 7

layer wound 112" voice coil
which allows it to handle
30watts r.m.s. comfortably.
The

free air

The development of dome i PSR
tweeters has been a major | Jiid | \q
project of most loudspeaker | i A=t &
manufacturers of recent 1 = H

years. The H-22 dome is one 1

of the latest designs. The 1"

diaphragm is made of carefully selected metallized

mylar material which is free from resonances or

rattles, and is of very small mass to allow maximum $8 50
efficiency. Undeniable valuefor . .................. .

ES801 TONE ARM

The ES801 Tone Arm s
performance. All
headshell, adjustable anti-skate,
performance i
consistently low

s
$39.50

a high-quality product of excellent
facilities are provided and
Jateral balance, stylus pressure scale,
oll-dampéned cueing lift and plug-in connecting cable. The acoustic
characterised by
bearing friction, All in all a very reliable unit which
fills the requirements of most domestic hi-fi systems. The ES801 is
the best buy currently on the market at only $39.50

include removable

lack of arm resonance and

' high and dispersion is enhanced by the special

STAR
SONIC
S10E
CARTRIDGE

The Sonic S10E cartridge is an
outstanding value as it is a
magnetic cartridge employing an
elliptical diamond stylus. The unit
has a compliance of 15 x 10-6
cm/dyne at 100Hz which makes it
suitable for using with most tone

arms. Fitting the cartridge s
extremely simple, because the
standard 2'* mounting system is

employed Frequency. Response is
10 to 25,000Hz and
recommended tracking weight is 1
to 2 grams. A fantastic buy for

$15.00

=

~l
EC-004
RECORD CLEANER
The EC-004 is most effective for

removing dust from the path of
the stylus whilst the record is

being played, The super-fine
brush effectively sweeps the
grooves clean but does not
damage the delicate record

surfaces. At the same time a soft,
plush covered cylinder treated
with anti-static chemicals ensures
that static build-up is eliminated
and also collects any spurious
dust swept aside by the brush. An
adjustable counter balance weight
is standard equipment and the
stand is a heavy casting which can
be placed in various positions to
control the tracking performance
of the arm. A must for record care

at only $3.90

NEW RELEASE MOKUTONE LOUDSPEAKERS

HT-60 1” 0OME TWEETER  S$13.50

This magnificent unit features a combination of
aluminium diaphragm and powerful magnet
structure to produce an exceptionally clear
non-resonant treble response. Efficiency is very

acoustic diffuser surrounding the diaphragm.

HM-24 2 0OME MIORANGE  S16.50
An advanced unit of super high efficiency
which operates effectively from 900Hz to
8,000Hz. The low-mass 2' diaphragm allows
improved transient response over conventional
mid-range loudspeakers. The HM-24 s
.extremely well made and handiles high power
provided it is used with a suitable crossover
network.

CRDSSOVER CAPACITORS

Some examples from our wide
range include 3.3mfd mylar film
$1.45 each, Smfd NP
Electrolytics 45c each, 30mfd NP
Electrolytics 60c each and 60mfd
Electrolytics 90c each.

SPEAKER GRILLE CLOTH

An attractive selection of speaker
grille cloths are available ex stock
at very reasonable prices. Free
sample pieces are available on
request and will be forwarded per
post anywhere in Australial
together with our price list.
CROSSOVER CHOKES YRR Y
A comprehensive range is now v 5
available of high power,
efflciency inductors in the
following values 0.25, 0.35, 0.5,
0.75, 1, 2.4, 3.5, and 4Mhs. Prices
range from $1.00 to $3.50 each,

CROSSOVER NETWORKS

A wide range ot professionally designed networks are now avallable
at very reasonable prices. Recommendations and quotes can be
supplied. providing full details of loudspeakers intending to be used
are provided.

INTERSTATE DEALERS! We are expanding our operations to
include interstate merchandising. Please contact us if any of the
above items are of interest.

96 PIRIE ST.
ADELAIDE

STH. AUST. 5000

pHONE: 223 3599
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Slowly but surely, sales of Electronic Today

. . . Subscription Dept. I
International are increasing. | . ' .
. tional
Of course we are delighted — but an ever ' :Elsegg%mcsng:da\s/t' ol L I
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et SIMPLE

Three intercom systems using the LM380 audio IC.

AN INTERCOM SYSTEM is not only
one of the most useful projects that
one can build, it is also one of the
easiest.

Commercial intercoms are of course
readily available — often at prices even
lower than one could build the units
for oneself. Nevertheless a project of
this nature is still more than justifiable
for not only does it provide vaiuable

experience but the system can also be
built to suit one’s exact needs.

In the ETI unit, as with most simple
intercoms, a speaker doubles as both
microphone and loudspeaker, its role
being changed from one to the other
by a pushbutton ‘talk/listen’ switch.

As a loudspeaker is not particularly
efficient when used as a microphone,
we have used a step-up transformer

INTERCOMS

and LM 380 integrated circuit
amplifier.
The transformer chosen. is a

240 V/12.6 V centre-tapped device {of
which only one half of the primary
winding is used). The specification of
this transformer is not at all critical
and virtually any device having
roughly the specified characteristics
will do.

Whilst the circuit of a suitable power
supply is shown (Fig. 4) current drain
is low and battery operation may be
used if the unit is not used very much.

CONSTRUCTION

Construction is very simple indeed
and, as there are very few components,
we suggest that the amplifier be built
onto matrix board or similar. A
heatsink is not required for the
LM380, when working into a 15
ohm, be sure to obtain speakers
having this  impedance.  Higher
impedances will result in much lower
power output, and lower impedance
speakers {eg 8 ohms) will require the
use of a heatsink.

The internal layout of the prototype
unit is shown in Fig. 5. Note that we
used the system connections shown in
Fig. 2. This system requires ({easily
obtainable) single-pole push buttons
but requires three interconnecting
wires between station 1 and station 2.
It also has the advantage that an

+6V TO +18V

$
'\sws
| l c

SPEAKER LISTEN
10 SW1/1
—0 240V
TALK
MASTER T1
PF2851

2 T"0..F C3 I T
\ ” 111(7;;\1/F [LisTen l S1P5EAKER |
;&/1 1c1 N / _ ]l /S(\:NUZ l L2 |
LOG LM380/ +U ouTPUT TALK i l
© R1
6 / 2.7 | |
] REMOTE . :
c2 - —
T 0.14F

\ 4
ov

*PINS, 3,4,5,7,10, 11,

12

Fig. 1. About the simplest possible intercom, in this arrangement the master station listens to remote station at all times until TALK button is

pressed.
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output is heard only when the TALK
button at either station is pressed.

The system shown in Fig. 1 only
requires two wires to the remote
station but has the disadvantage that
station 1 is always listening to station
2 except when the talk button is
pressed.

If two remote stations are required
the system illustrated in Fig. 3 shouid
be used. Again this requires three wires
to each of the remote stations. Switch

SW1 is the push-to-talk button and
SW2 selects the required remote
station,

We used a small 9 volt battery to
power our unit but, if continuous use
is expected, it would be wiser to use a
larger battery. For example, the
standby current is about 3 mA which
would result in only about 150 hours
operation from a small battery. The
best battery system would probably be
two 6 volt lantern batteries connected
in series. Alternatively a simple power
supply such as shown in Fig. 4 could
be used.

Electronics Today, in the near
future, will publish more circuits using
the versatile LM380 audio amplifier.

'HOW IT WORKS ETI 234

The (approximately) 1 millivolt
output from the speaker is stepped
up by transformer TI1. The
transformer is a standard 240/12.6
CT type used in reverse, only half of

- 126 volt winding is used.

vely either of the A&R
mdlo ‘transformers, as specified in

,_thq ‘parts list could be used.

The output of T1 is connected
dh'ecﬂy to the non-inverting (+)
input.of the LM380 (pin 2) and also,

~ via potentiometer RVI1, to the (-)
input. Since the input resistance of
the IC is about 150 k, the signal level
at the negative input is dependant
upon the setting of RV1,

The IC, as with all differential
amplifiers, amplifiers the difference
in signal level between its two inputs,
pins 2 and 3. Thus RV1 effectively
acts as a volume control.

- With the connections shown on Fig.

1 the remote station speaker acts as |

a micmpﬁone, applying its output to

~ T1. The output of T1 is amplified by

~the IC and applied to the MASTER

W Thus the master station is

listening to the remote station at all

times other than when SW1 is
pressed.

When SW1 is pressed the master

becomes the microphone and

‘!he remote speaker receives the

amplmedm:l from the IC.

‘({'

fsyamont .~ — — T T TT T T T ! Fig. 2. This system gives
| ! privacy to station 2 but
| INPUT | requires three wires
Y 1 between stations. The
sW1 oUTPUT SR
| AMPLIFIER b amplifier circuit is
I N 1 identical to that in
I coMMO I Fig.1.
R S S N
Mstamonz| ~ ~ —t'l
| 1
| sw2 o
i 1
[ 1
o |
| MASTER |
| o |
I e sw1/8 m I
INPUT
| o ! ouTPUT |
SW2/A [ AMPLIFIER
| | COMMON sw2/B |
( 7
S (R A A AU B P

I STATION 2

l swa

4
Y
¢

L

Fig. 3. An extension of the previous system to a master and two slaves requires three
wires from the master to each slave, and a more complex switching arrangement.

240V

INPUT -
N

1

T2
240V/12.6V
PF2851
OR SIMILAR

Fig. 4. A simple power supply for use with the intercom.
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SIMPLE INTERCOMS 10

REMOVE
CATALOGUE

HOLD COMPLETE
CATALOGUE IN RIGHT
HAND AND, WITH
MAGAZINE OPEN AND
HELD FLAT ON TABLE,
PULL CATALOGUE AWAY,
Fia.5. The method of THEN RECLOSE MAGAZINE
assembly may readily be STAPLES.
seen from this internal
view.
P L' t System 1 System 2 System 3
arts Is Swil DPDT pushbutton SPDT pushbutton DPDT pushbutton
SwW2 — SPDT pushbutton DPDT pushbutton
SW3 = SPDT pushbutton
ETI 234 Swa — SPDT pushbutton
SW5H* SPDT toggle SPST toggle SPST toggle
R1 Resistor 2.7 ohm ¥ watt 5% Is_&utdgplezal;gr': t};:)tt%rrlr 3" diameter Magnavox 3T or simiiar.
Ccl1,cC2, Capacitor 0.1UF polyester Plastic or metal box, piece of matrix board, bolts and nuts etc.
c3 a7 16 volt-electrolytic * required for battery versions only.
IC1 Integrated
circuit LM380 Power Supply
T1 Transformer 240/12.6 voit centre tapped
Ferguson type 2851 D1-D4 Diode EMA401 or similar
A & R type 6474 c4 Capacitor 470UF 25 volt electrolytic
A & R E7/3.5 or E5/3.5 C5 Capacitor 25 25 volt electrolytic
(or any 240/6.3 volt transformer T2 Transformer 240 12 6 volt CT Ferguson
you may have) A & R 6474 or similar
RV1 Potentiometer 2M iog rotary SW6 Switch DPST toggle 240 volt ac 1 amp.

BASE CONNECTIONS FOR TRANSISTORS USED IN THIS PROJECT SECTION.

[ L_PHILIPS ONLY - bro e ‘]“t —e &5
L _J ’ §1 B‘loe° L JL i’é’ °2°
BC 548 | 2N2646 BC 108
BC 558 BC 178
e Th
S — ey g B
e
O O
; — = q 8
I D 13T1 LM38
BC 548 380
BC 558 o N —k —— l;”‘g’—_|
— =k°ag\ P————————ag
=—— (& S/ : B
— ——= = ——e eo
DIODE 2N3055
o =gz a 1gepy b8 ©e
[ oc _=A1 J}‘é‘k 3 O O
: °b°e SC146D 4 ps ©°
2N3638 =l SCR LM301A
2N3645
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Inexpensive unit compensates for speaker and room deficiencies.

PROJECT 427 GRAPH Ic
EQUALIZER

MANY audophiles are discovering the
advantages of graphic equalizers in
domestic as well as professional sound
systems. Unfortunately the costs of
such units have prevented them
becoming as popular as warranted by
the many advantages they offer.

The advantages of an equalizer are
not generally well known but are as
follows,

Firstly an equalizer allows the
listener to correct deficiencies in the
linearity of either his speaker system
alone, or the combination of his
speaker system and his living room.

As we have pointed out many times
in the past, even the best speakers
available cannot give correct
reproduction in an inadequate room.
It is a sad fact that very few rooms are
ideal, and most of us put up with
resonances and dips, sadly convinced
that this is something we have to live
with,

Whilst the octave equalizer will not
completely overcome such problems,
it is possible to minimize some
non-linearities of the combined
speaker/room system.

In a concert hall it is also possible to
use the unit to put a notch at the
frequency where microphone feedback
occurs, thus allowing higher power
levels to be used.

Thirdly, for the serious audiophile,
an equalizer is an exceedingly-valuable

tool in evaluating the deficiences in a
particular system. One adjusts the
equalizer to provide a uniform
response, the settings of the
potentiometer knobs then graphically
display the areas where the speaker etc
is deficient.

There is a snag, however, one must
have an educated ear in order to
properly equalize a system to a flat
response. It is not much use equalizing
to your own preference of peaky bass
etc in order to evaluate a speaker.

Ideally, a graphic equalizer sheuld

Frequency Response
Equalizer out
Equalizer in
and all controls at
zero

Range Of Control
Individual filters
Level control

Maximum Output Signal
at < 1% distortion

Maximum Input Voltage
Distortion
at 2 volts out, controls

flat

Signal to Noise Ratio

Input Impedance

Output Impedance

MEASURED PERFORMANCE (of Prototype)

10 Hz — 10 kHz
1.5 Hz—30kHz +% —3dB

at 2 volts out {unweighted)

Flat
+Y% dB

+13d8
+14 —9dB
> 6 volts

3 volts

100 Hz 1 kHz 6.3 kHz2
<0.1% <0.1% <0.1%
69 dB

50 k

4.7k
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PLAYBACK ©

TAPE
RECORD (O——t
NPT O

415V
oUTl  outPUT
cle EQUALIZER
10pF CF SWITCH
! w T "
Rz &
1Ic1 +
LM301A
¢ c16 R23
0.01 100k
bl AMA—

RV2 RV3 RV4 RVS RVE RV? RV10
1k hin. < 1k lin. 1k lin. < 1k lin. Tk lin. < 1k fin, ‘lk lin, ‘lk lin, 1k lin,

NOTES:
ALL CAPACITANCE VALUES ARE
14 IN uF UNLESS OTHERWISE STATED
N 13 ALL RESISTANCE VALUES ARE IN
== 25uF OHMS UNLESS OTHERWISE STATED
T »v ALL TRANSISTORS ARE BC108,
RS R6 R7 RS R R10 R11 R12 n13 BC549 OR SIMILAR
210 330 3% < 30 0 S W 3¥0 S 310 0 e R19 SINGLE CHANNEL ONLY IS SHOWN
Bk S8 FOR STEREO USE TWO PC BOARDS
(ETI427) AND DELETE T1,D1-D4,
C17, LED1, R24, ZD1 ON ONE
L Lz 3 e s e oy She e ov BOARD AND USE THREE LINKS
34H QLTH 08H 3)0.4H 2)0.18H S}0.1H  J)53mH J23mH ) 13mH 1919, 2020, 21-21, BETWEEN
ca (cs cn THE BOARDS
c2 c3 068} 0.1 cé c? c8 c9 0.01 c12
3.3uF 15uF 0.38 0.22 0.1 0.047 '0.0022
— -15V
TITTTIT T T TTTT
- e e 027 4o 0V
A
Fig. 1. Circuit diagram of one channel of the
equalizer,

GRAPHIC EQUALIZER

(@
o Hl w Y
it
'%
i -0

74

R11
>
G
02

sn\g )0~
3 c2 -5~
8 Ot rEZ) ——15
a i~ 16 have filter at 1/3 octave intervals, but
H _/ 19 except for sound studios and wealthy

pop groups, the expense and size of
such units are too much for most

4—— ¢cm c19 - people. .

g q L2 Q‘ ‘OIQ. Recently some excellent commercial
. C3 20 units have become available with
L.

filters spaced at octave intervals. These
are relatively inexpensive and cater for
the needs of most professionals and
domestic users. Such a unit is the
Soundcraftsmen 2012 reviewed in the
July 74 edition of Electronics Today
International.

The Electronics Today Equalizer has
been designed to provide nine filters
spaced at octave intervals in each of
two channels. It is simple to construct
and should be available inexpensively
in kit form,

Fig. 2. Component
overlay of the
equalizer (one
channel only)
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SW3

POWER
SWITCH

15

\

240V
INPUT

+15v

ov

Circuit diagram of the equalizer power supply.

+
A L

HOW IT WORKS ETI 427

This equalizer is basically similar to those
used in the ETl Synthesizer and master
mixer projects with the exception that it has
nine filter sections per channel.

The cqualizer stage is a little unusual in
that the filter networks are arranged to vary
the negative feedback path around the
amplifier. If we consider one filter section
alone, with all others disconnected, the
impedance of the LCR network wiil be 390
ohms at the resonant frequency of the
network. At either side of resonance the
impedance will rise (with a slope dependant
on the Q of the network which is 2.5) due
to the uncancelled reactance. This will be
inductive above resonance and capacitive
below resonance. We can therefore represent
the equalizer stage by the equivalent circuit
below.

Ra

+
clNA AAA VE

AMPLIFIER

RVa§

Fig. A

Rb

It must be emphasized that this equivalent
circuit represents the condition with one
filter only, at its resonant frequency.

ouT

Additionally letters have been used to
designate resistors to avoid confusion with
components in the actual circuit.

With the slider of the potentiometer at the
top end (Fig. A) we have 390 ohms to the
OV line from the negative input of the
amplifier, and 1 k between the two inputs
of the amplifier. The amplifier, due to the
feedback applied, will keep the potential
between the two inputs at zero, Thus there
is no current through RVA. The voltage on
the positive input to the amplifier is
therefore the same as the input voltage since
there is no current through, or voltage drop
across resistor RA.

Ra

+
A AL
IN

AMPLIFIER

RVa ;

Fig. B

Rb

The output of the amplifier in this case is
approximately the input signal times (3300
+ 390)/390 giving a gain of 19 dB. If the
slider is at the other end of the
poientiometer, (Fig. B), the signal appearing
at the positive input, and thus also the
negative input, is about 0.11 (390/(3300 +
390) of the input. There will still be no
current in the potentiometer and in RC,

ouT

thus the output will be 0.11 of the input.
That is, the gain will be -19 dB.

If the wiper is midway, both the input
signal and the feedback signal are attenuated
equally, and the stage will have unity gain.

Ra

ouT
AMPLIFIER

Rva

Rb

Fig. C

With all filter sections in circuit the
maximum cut and boost available is
reduced, but *14 dB is still available.

Reverting back now to the actual circuit,
the amplifier consists of IC1, Q2 and Q3.
The transistors help to reduce the effect of
the noise in the IC and add gain at the
high-frequency end. This additional gain is
required because the negative feedback, due
to the potentiometer between the two
inputs, causes high-frequency roll off. This
does not affect operation of the unit
provided the open-loop gain is above 60 dB
over the entire audio range. An overall
closed-loop gain of about 15 dB is
maintained by R20/R19 with the filter
potentiometer at mid position.

The output of the amplifier is decoupled
to the output of the unit via C15, and
C16/R22 provide a cutoff above 30 kHz.

The input signal is buffered by Q1 because
the equalizer stage requires a low impedance
signal source for correct operation.
Potentiometer RV 1 provides level control
with 0 to -23 dB range which, combined
with the equalizer characteristic, results in
an overall level range of + 14 to -9 dB.

The power supply used is a simple,
full-wave bridge filtered by C17. Plus and
minus supplies are derived by means of two
1S volt zeners in series fed via R24. The
front-panel power indicator is an LED
connected in series with the dropping
resistor R24.

CONSTRUCTION

All components, with the exception
of the transformer and the slide
potentiometers, are mounted on' two
printed circuit boards — one for each
channel. Whilst the layout is not
critical, any alternative construction
method could be used, we strongly
recommend the use of printed-circuit
boards to ease construction and
eliminate a possible source of faults.
The components should be
assembled to the boards with the aid

of the overlay Fig. 2 Carefully check
polarities of ICs, capacitors and
transistors, etc, before soldering in
place. Check particularly the BC549
transistor as there are two lead
configurations manufactured for the
same type number. The Philips type is
the one shown on the overlay. Attach
lengths of wire and Coax of adequate
length to the board before mounting
in position by means of 13 mm
spacers.

Due to the close spacing used for the

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1974

slide potentiometers it is necessary to
mount the 9.6 mm spacers, to the
potentiometer support-bars, before
mounting the potentiometers. Use 6.4
mm long countersunk screws for this
purpose.

The potentiometer assembly, and all
other external components, {switches
etc) can now be assembled to the
chassis and the unit wired as shown in
the interconnection diagram.

The circuits used have very high gains
and it is necessary to take precautions

75




o 8 u o

Fig. 4. Printed circuit board for the equalizer. Full size 152 x 103 mm.

NOTES

INDIVIDUAL MODULES AND COMPONENTS el
LEET RIGHT ARE SHOWN IN THEIR RELATIVE POSITION

EXCEPT FOR THE POWER SWITCH ANO THE 4

LED INDICATOR

THE FRONT AND REAR PANEL COMPONENTS
ARE SHOWN AS IF THE CHASSIS WAS UNFOLDEO v
« THE MONITOR SWITCH IS AT THE TOP OF

THE FRONT PANEL

THE 240V WIRING SHOULD BE KEPT CLEAR

OF OTHER WIRES TO PREVENT HUM PICKUP
AND THE REAR OF THE POWER SWITCH AND
THE FUSE SHOULO BE TAPEO WITH INSULATION
TAPE TO PREVENT PERSONAL CONTACT

FUSE HOLOER
EARTH

|
INPUT

|
RECORIO

|
PLAYBACK

sw3
POWER
SWITCH ]

RIGHT CHANNEL
{COMPLETE

LEFT CHANNEL
(LESS P'S COMPONENTS)

[+ 4
R
8 l
prl
(%]
| ~3E |
283
2 '
‘
[ o (o
Swi
MONITOR

Fig. 3. Interconnection diagram for the unit. SWiTCH



against mains  hum-pickup. The
transformer should be mounted in the
position shown, and the 240 volt
wiring, to the front power switch,
should be run down the right-hand
side of the chassis and along the front,
in front of the potentiometer support
brackets. If a different transformer is
used, or if hum pickup does occur, it
may be necessary to mount the
transformer inside a metal box to
shield it.

Due to tolerances of resistors
variations in Vy, of Q2 and Q3 etc,
the steady-state outputof IC11 may be
anywhere within plus or minus one
volt of zero.

Hence it is desirable to determine the
polarity of the steady state voltage at
pin 6 of IC1 in order to determine
which way round C15 should be
inserted. If the output is positive insert
as shown in Fig. 1. Alternatively C15
should be a non-polarized type such as
the Sonar RBP series.

T r
it "4|
(5
f 1
{ s
L-l-
TIITH

s00 1000

| mu

Fig. 5. Individual filter responses for the unit. Boost at top and cut at bottom,
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Fig. 6. Front panel artwork for the equalizer. Full size 336 x 88 mm.

Internal layout
of the equalizer.
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GRAPHIC EQUALIZER PARTS LIST — ETI 427

RS Resistor 270 12W 5%
R3.89 390w 29
R7,8, " 2W o
TABLE I. CHOKE WINDING DATA R10.11,12" 330 vw 3%
R13,15,18" 390 2W 5%
. . 1 . ’ R24 i 1.5k 12W 5%
The types of potcore available at any given time is variable. We have there- giém " gg t zzw g://o
g - . . . . 2 o
fore provided winding details for several different cores. R3,22 3.7 k W 5%
Note that R5 and R6 may alter with certain cores. Part numbers quoted RS " PRI
are for Elcoma Ferrite potcores. R14,16,17 " 39k W 5%
R2,23 " 100 k :W 5%
RV 1 Potentiometer 50k log 45 mm
stide
Part Nos listed are Philips R\Illg-lo Potentiometer 1 k lin 45 mm
slide
Core 4322.022.29120 or 4322.022.29320 (AL = 1600) (G SLEaler BE0 G G
Bobbin 4322.021.30330. Clip 4302.021.20020 C1|3.18.‘19 Capacitor 25 UF 25V
electrolytic
C1,15 Cap'e'acitor 10 UF 16V electroiytic
Inductance Turns Wire Size Resistance Notes c2 " 3.3 UF 10V tag tant.
Ll 3.4 H 450 0.125 mm 104 ohms RS = 270 ohms c3 1.5 UF 25v
L2 1.7 H 1030 0.125 mm 70 ohms R6 = 330 ohms ca " 0.68 UF 25V tag
L3 0.8 H 700 0.16 mm 30 ohms tantalum
L4 0.4 H 500 0.16 mm 20 ohms Cé pud 0.39 UF polyester
LS 0.18 H 340 0.16 mm 13 ohms c7 " 0.22 UF "
C5 " 0.15 U "
cs8 " 0.1 UF "
Core 4322.022.28090 or 4322.022.28290 (Lle = 330)
Core 4322.022.29110 or 4322,022.29310 (AL = 1000) Cc9 " 0.047 U "
Bobblin 4322.021.30330 Clip 4302.021.20020 c10 - 0.027 urF "
C11 " 0.01 #F "
ST
tnductance Turns Wire Size Resistance Notes cl4 " 1'0 gF cleermic
L1 3.4 H 1800 0.10 mm 180 ohms R5 = 180 ohms L1-L9 Chokes See table |
L2 1.7 H 1280 0.125 mm 90 ohms R6 = 300 ohms Q1,2,3 Transistor BC109, BC549 or
L3 0.8 H 860 0.16 mm 40 ohms similar
L4 0.4 H 630 0.16 mm 28 ohms D1,2,3,4 Diodes EM401 or similar
LS 0.18 H 420 0.16 mm 16 ohms ZD1,2 Zener Diode BZX70C15
Core 4322.022.24080 or 4322.022.24280 (Me = 220) LED 1 light emitting Diode
Bobbin 4322.021.30270 Clip 4307.021.20000 IC1 Integrated Circuit LM301A
PC Board ETI| 427
For stereo operation double the above
Inductance Turns Wire Size Resistance components except R24, C17, LED 1,
L6 100 mH 465 0.125 mm 23 ohms i ey o (PR SO B L 3
L7 53 mH 340 0.16 mm 10 ohms peaLined.
L8 23 mH 225 0.16 mm 6.2 ohms Transformer 240V — 36V @ 30 mA
LS 13 mH 170 0.16 mm 4.5 ohms PF 3787 or similar
SW1,2,3 switch DPDT miniature toggle
Core 4322.022.25100 or 4322,022.25300 {AL = 630) 4-way RCA socket, 2 off
Bobbin 4322.021.30270 Clip 4307.021.20000 Chassis to Fig. 6.
Front panel to Fig. 7 and 8.
20 off knobs for slide pots McMurdo
tnductance Turns Wire Size Resistance 4%/0'\: :uopgpsor—t rB;ﬂg‘:é:;f’;t)at)
L6 100 mH 400 0.16 mm 12 ohms 12 threaded spacers 9.6 mm long
L7 53 mH 290 0.16 mm 8 ohms 8 plain spacers 12.7 mm long
L8 23 mH 190 0.16 mm 5 ohms - 24 screws, countersunk head, 6.5 mm
LS 13 mH 145 0.25 mm 1.6 ohms long to suit spacers
3 core flex & plug
Cable clamp, grommet, terminal block
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Fig. 8 Metalwork details of the front panel.

72 ALL DIMENSIONS ARE IN MILLIMETRES
58 MATERIAL — 10mm x 3mm ALUMINIUM

Q 10 HDLES 3.2 mm. dia.
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Fig. 9 Drilling details for potentiometer support brackets.
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Fig. 10. Constructional details of the cabinet:
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Three temperature controls — phase control, zero crossing {on/off),

zero crossing proportional.

MANY scientific experiments depend
upon the maintenance of a stable

temperature — often, as with
pathological specimens, over long
periods of time.

Even the cheapest of useable

laboratory ovens and water baths must
therefore incorporate a controller
capable of maintaining temperatures
constant to better than 10C — in fact
many will better this by a factor of at
least two.

Other applications of temperature
controllers include processing of
colour film on an industrial scale
where large quantities of water must
be held to close temperature limits,
maintaining air temperature constant
in chicken hatching or even just
controlling a room heater in the home.

The accuracy required and the
heating power necessary will depend
very much on the application, and
thus there is no such thing as a
universal temperature controller. In
this article we describe three different
temperature controllers which will

80

cover the majority of applications.
They are all designed primarily for use
with a thermistor as the sensor and all
may be constructed on the one basic
printed circuit board. They have been
specifically designed to operate with
an isolated thermistor thus simplifying
installation and minimizing risk of
shock.

CONTROL METHODS

Temperature controllers may be of
two basic types, simple ON/OFF
control and proportional control. In
the simple ON/OFF controller the
heater is ON when the temperature is
below the set point, and OFF when
the temperature is above the set point.

Unlike the ON/OFF system where
full power is applied until the set
temperature is reached, proportional
control continuously varies the power
applied to the heating element (over a
small range known as the proportional
band see Fig. 1) by an amount
depending upon the deviation of the

actual temperature from the required
temperature.

Solid state controllers — apart from
having either ON/OFF or proportional
control — may be categorized as using
either phase control, or zero-voltage
switching techniques.

PHASE CONTROL

Phase control is a technique used to
control the average power input to a
load by varying the time during which
current is allowed to flow in each half
cycle of mains supply. This is possible
by using a triac {or back to back
SCRs) between the load and the mains
supply. A triac may be triggered into
conduction by a pulse on its gate at
any time during the half cycle, and
then remains conducting for the
remainder of the half cycle. Thus by
controlling the time at which the
trigger pulse occurs, with respect to
the commencement of the half cycle,
we may set the power input to the
load at any desired level. This is
illustrated in Fig. 2,

This type of control, although
inherently suitable for proportional
control applications, generates large
amounts of radio interference,
primarily at low and medium
frequencies {up to 3 MHz). It seriously
affects long and medium wave radio
transmissions and may also interfere
with audio equipment.

Whilst the extent of RFI may be
reduced by filtering, the size of chokes
required for large loads — such as
heating systems — becomes excessive.

Phase control also introduces another
problem — that of bad power factor.
This is difficult to compensate for as
the power factor changes with control
setting. Some supply authorities object
to this quite strongly, and others ban
phase control completely.

The use of phase control should
therefore be restricted to light-load
applications requiring only a few

hundred watts, even though
potentially it is the best control
system of all.

ZERO VOLTAGE SWITCHING

Zero voltage switching overcomes
most of the problems inherent in
phase control systems. The technique
differs from phase control in that the
supply is switched to the load on/y as
the ac waveform passes through zero,
eliminating RFI.
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In straight ON/OFF zero crossing
control the power is switched "ON"
when the temperature is below the
desired set point and "OFF’’ when the
temperature reaches the set point.
Whilst very accurate control is possible
with this method, the size of heater
must be carefully selected to suit the
thermal inertia of the system. Too
large a heater will produce large
overshoots hence this system should

1
|
INPUT '
au

| PHASE
| PROPORTIONAL
| CONTROL

-20 +2°

Fig. 1a. In straight on/off
control the heater is ON
when the load is below the
set point temperature and
OFF when it is above.

1b. In zero-crossing
proportional control the
heater power is varied
linearly over a small
temperature range known
as the proportional band,

Tc. In phase-proportional
control the same proportional
band is used but the control
curve follows a cosine law.
fPower proportional to
phase angle of firing point).

be used only where the load has large
thermal inertia, or where the heater is
selected to provide only 25% or so
more heat {at full output) than is
dissipated by the system through
losses. In such a system the heater will
switch on and off at a fairly rapid rate
allowing bursts of complete half cycles
to flow. The ON/OFF switching
always occurs at the zero crossing
point.

WAVE
FORM

TRIGGER I I ”
PULSES L

NN

(EARLY)

RESULTING
VOLTAGE
TO LOAD

T

| — - {
TRIGGER | I ﬂ |
PULSES l*—-— —

(LATE)

RESULTING '\

VOLTAGE T
TO LOAD

Fig. 2. In phase
control the time

| relationship of the
trigger pulse is
varied to control
the amount of
power delivered
in each half cycle.

| |
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PROPORTIONAL

In zero-<crossing proportional con-
trol the control system varies the
amount of power delivered within a
set time period, eg 1 or 10 seconds, by
sweeping the control voltage over a
small range. Using this method the
average power delivered by the heater
is smoothly varied within the pro-
portional band.

Again the zero-crossing mode en-
sures that little RF1 is generated. The
method relaxes the requirement for
selection of the heater to a con-
siderable extent but accuracy is not
necessarily as good as with straight
ON-OFF control.

CONSTRUCTION

Construction of the controllers will
vary considerably depending on the
application. We built a phase control
unit into a box as shown in the
photograph. However it may be more
practical, where a particular device
{oven etc) is to be controlted, to build
the electronics into the controlled

system.

Most, if not all, of the ICs
manufactured for phase or
zero-crossing control  have  the

thermistor at mains potential and the
thermistor must therefore be insulated
in some manner for most applications,
this is often quite difficult to do —
especially for home constructors,
consequently the - ETl controller
circuits have been designed such that
the thermistor is completely isolated
from the mains. It is only necessary to
protect it with a sheath etc, when used
for monitoring such things as liquids.

The triac itself should be mounted
on a heatsink. In our prototype we
mounted the triac on the front panel.
Remember however that the triac
must be carefully insulated electrically
from the heatsink, and the heatsink
triac assembly should be mounted in a
cool place.

Pulse transformer T2 may be
constructed as per the winding details
in Table 4. It is essential that adequate
insulation be provided over the ferrite
rod {some ferrites are conductive) and
between the primary and secondary
windings.

Choke L1 is only required in the
phase-control circuit and this too must
be carefully insulated.

Where a box is used to house the
assembly care must be taken to earth
all exposed metal surfaces including
screws. The mains earth should be
secured under a single screw provided
for this specific purpose. In our case
the mains earth was made direct to the
front panel.

Finally = take care with the
polarization of components on the
printed circuit board. Also ensure that
reference is made to the correct
overlay for the type of controller used.
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CYCLE
e Time *

HOW IT WORKS
10v
| THERE are three different methods
| fa) of control.
SWE LR (a) Zero crossing control.
Sg,OGM 2 (b) Zero  crossing  proportional

control.

(c) Phase control.

All three methods use the same
power supply and synchronization
method, that is the circuitry to the
left of Ql. Up to this point only,
component numbers are identical for
all circuits.

Transformer T1, together with
diodes D1 and D2 provide a full-wave
rectified 100 Hz that is negative
going with respect to terminal 2 of
the transformer. This charges Cl via
isolating diode D3 to about 21 volts
peak (typically 20 volts when
loaded). From this supply resistor R1
together with zener diode ZDI
generate a stabilized 15 volts supply
for the triggering circuit.

The negative going 100 Hz
waveform at the junction of D2 and
D3 is applied to divider network R3
and R2. Thus Q1 will be turned on
whilst ever its base is 0.6 volts
negative with respect to its emitter.
Hence at the collector of Ql a
narrow negative going pulse will be
generated every 10 milliseconds that
is centred around the zero-crossing
point of the mains waveform.

ZERO CROSSING CONTROL

The synchronization pulse from Q1
is passed via Cl to the base of Q2.
The positive going edge of the pulse
turns Q2 on producing a negative
going pulse at the collector of Q2.
Thus at the junction of R6 and R7
there will be a pulse which drops
from 15 to 7.5 volts just after each
zero crossing. This pulse is passed to
the gate of the programmable
unijunction transistor Q3 (PUT). The
PUT has the characteristic that it will
fire only when the anode is more
positive than the gate. Thus the
anode must be higher than 7.5 volts
if the PUT is to fire. Capacitor C3 is
charged via R8 but transistor Q4 does
not allow C3 to charge beyond the
voltage at the base of Q4 plus 0.6
volts. If C3 does not reach 7.5 volts,
therefore, the PUT cannot fire and
the heater will be off.

Thermistor TH1 is chosen such
that, at the working temperature, its
resistance is equal to the combined
value of RI10 plus RV1 (set at mid
point). If the temperature falls the
resistance of TH1 will rise and the
voltage at Q4 base will rise, and, if
the temperature increases the
resistance of TH1 drops and the
voltage at Q4 base drops. That is the
thermistor has a negative temperature
coefficient.

Thus the voltage to which C3 is
allowed to charge (as clamped by Q4)
is dependant on temperature. When
the temperature falls below the set

- AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVIN”
I

sa— S f—"V—" VU — '\ e
| | | |

POWER j\/' J\; J\/ (d)
| |
SHREAVAVAY ' e

NO. OF MAINS CYCLESPER SAMPLE IS NOT TO SCALE

Fig. 3. The sweep voltage (a) is used to obtain a fixed cycle time. When the load has
reached a temperature within the proportional band, the controller will vary the number of
complete, half cycles within the time period in order to maintain the correct temperature,
Note that in a typical system the cycle time may contain 50-500 cycles of mains, not four
as shown,

TEMPERATURE CONTROLLERS

g,. ! @

Pt o

1dz-

Fig. 5. Component overlay for the zero-crossing controllers. Note that for ON/OFF control
some components are not fitted (refer Fig. 4).

L0z

Fig. 6. Component overlay for the phase-proportional controller.
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Fig. 4a, Circuit diagram of the zero
crossing controllers, Those

- components within the dotted

< box are fitted if proportional

P control is wanted.

4b. Circuit diagram of the
phase-proportional controller.

TRIAC
LOAD

more and this voltage at the anode of
the PUT will allow the pulse at the
gate of the PUT to fire it discharging
C3 through the pulse transformer T2
thus in turn firing the triac. The tnac
continues to fire on each half cycle
until the temperature rises above the
set point.

Thus the heater will be on when the
temperature is below the set point
and off when the temperature 1s
above the set point. Additionally
switching occurs very close to the
zero crossing point of the mains
ensuring that little Rl is generated.

ZERO CROSSING PROPOR -
TIONAL CONTROL

in the zero-crossing proportional
mode unijunction transistor Q6
produces a sawtooth waveform with
a period depending on the value of
C4. With 100uF this period will be
approximately 10 seconds and with
10uF approximately 1 second. This
waveform 1s buffered by Q5 and then
passed via R11 to the base of Q4.
The effect of this voltage is to sweep
the voltage to which C3 is clamped
over a time period selected by C4 and
over an amplitude (proportional
band) determined by R11. Thus the
temperature of TH1 will determine at
what point in each sweep the triac
turns on. Hence the triac turns on for
a number of halt cycles in each
sweep, that is, for a time in each
sweep inversely proportional to the
temperature  sensed by  THI.
Switching  still  occurs  at  the
zero-crossing point and RF1 is
therefore minimal.

PHASE CONTROL

in the phase control circuit Q1 will
turn off for a short period centred
around the zero crossing point of the
input ac waveform. Thus the voltage
at the junction of R4 and RS will fall
to zero at the crossing point and then
rise to 7.5 volts for the remainder of
the half cycle. Additionally the pulse
at the collector of QI is fed to the
entire timing circuit (including the
thermistor) and sy nchronises firing to
the mains.

Capacitor C2 will charge rapidly via
Q3 and R7 until the voltage at Q3
emitter reaches 0.6 volts less than
that at its base. Capacitor C2 will
continue to charge thereafter at a
slower rate determined now by R6 (1
to 10 megohm) until such time as the
voltage at the anode of the PUT
exceeds that on the gate. When this
occurs the PUT will fire discharging
C2 through the pulse transtormer and

0.033:F

cs
T e3ov

TRIAC

a L1+
Al
mLOAD

COMPONENTS IN THIS SECTION
USED ONLY IF PROPORTIONAL

0

L _ __ CONTROL NEEDED
A2

\
|

* FOR VALUES SEE TEXT

ZD1
BZX70
c15

AV

R1
120
w
c1
]
J
D3

+

€

Cc1
220uF e
3BV
D2
EMA01
D1
® EMA401
D2
® EMA01

D1

@ EMA01
D2

® EM401

240V/18-0-18V

*FOR VALUES SEE TEXT

gating the triac on as before.

Thus the triac will be switched on
for a period within each half cycle
and this period will be inversely
proportional to the temperature
sensed by THI.

This last mode of operation
generates radio interference and
capacitors C3, C4 and CS and choke
L1 are ‘incorporated in the circuit to
minimize this".

630V

j—é “
e
-

0.0047.F

|

|

|

|

|

!
sw

_________ g ;il' (b)

(a) l——n. é
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TEMPERATURE CONTROLLER

THE RESISTANCE of a thermistor at
any temperalure may be calculated
from the formula

3
R = Ae /T oo
where A = a constant
e = base of Napierian logs
(2.718)

8 =slope factor
T = temperature deg K.

and from the above resistance versus
temperature change.

AR=A (M1 T2y 2

The values of R6 (phase control
circuit) and R11 (zero crossing
proportional) must be selected to
obtain the desired proportional band.
These values will depend upon the
characteristics of the thermistor used
and may be calculated as follows.

Firstly the thermistor should be
selected to have a value between 4.7 k
and 100 k at the desired working
temperature. This value may be found
by use of the graphs, if available as
shown in Fig. 8, or calculated using
equation 1 and the data provided for
the particular thermistor. As for

example that given in tables 1 to 3.

Resistor R9 (or R10) should be
chosen to equal 0.9 of the resistance
of the thermistor at the maximum
working temperature and R9 + RV1
should equal 1.1 times the resistance
of the thermistor at the minimum
working temperature.

Having selected a thermistor it is
then necessary to determine the
resistance change over the desired
proportional band.

For example assume we select the
330 k 0.6 watt standard rod type to
operate at a working temperature of
700C and a proportional band of
+20C.

Then from equation 2.

4200 4200

_ ARTH
AV - R

x 7.5
TH

= 95

51979
1.07 valts

For the phase control circuit we may
now calculate R6 from:—

1.5 x 108
AV

1.5 x 10°
= 1.07
1.4 M say 1.5 Meg

R6 =

For the zero crossing circuit we may

ARTH 0.25 (2.718 33T 2.718 345 ) calculate R11 from:—

= 7432
From equation 1 4200
R, = 0.25(2.718 *%)
= 0.25(2.

51979 ohms

Now we must determine the voltage
change at point 6 as follows.

R11 = 8x(R—;H+22k)

AV

where RTH and AV are as determined
above.

Thus R11

8 (25989 + 22,000)
1.07

358,800 ohms
say 330 k

Internal construction of a typical controller. Note that board is assembled as phase-control
version, triac is insulated by mica washer and mounting bush from front panel. Note also
pulse transformer is epoxied to front panel at top left.
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THERMISTOR SUPPLIERS

Radio Parts Group

STC — Cannon Components
Lawrence & Hansen
Anodeon Sales

Kitsets Australia

Philips Industries

Siemens Industries
Warburton Franki

WINDING DETAILS TABLE 4
Pulse Transformer

Former 26mm of 7.0mm or 9.6mm
diameter ferrite rod.
Primary 30 turns, single layer close
wound of 0.25mm enamelled copper.
Secondary 30 turns, single layer close
wound of 0.25mm enamelled copper.
Insulation between primary and
secondary and over core — 4 layers of
cellulose tape.

Bring out leads for primary and
secondary at opposite ends of
transformer.

Choke L1

Former 50mm of 8.0mm or 9.6mm
diameter ferrite rod.

60 turns single layer close wound of
0.63mm enamelled copper.

insulate former and over winding
with plastic insulation tape.




PARTS LIST — ETIS30A
Zero Crossing (ON/OFF)

Rl Resrstor 120 1 watt 5%
R2 2.2k Y2 watt 5%
R3 4,6,7 10k 2 watt 5%
" 4.7k V2 watt 5%

R8 * 180k Y2 watt 5%
R9 " 22k Y2 watt 5%

C1 Capacitor 220 ({F 35 volt
electrotytic

C2 Capacitor 0.0047F polyester

C3 Capacitor 0.047 UF polyester

D1,2,3 Diode EM401 or similar

ZD1 Zener Diode BZX70C15 or
similar.

Q1,4 Transistor BC178,BC558 or
similar
2 " BC108, BC548 or

simiar
3 ” D13T1,BRYS56

(PUT)
TRIAC SC146D or similar

T1 Transformer 240/18-0-18 volt
PF 3787 or similar

T2 Puise transformer see text.

SW1 Switch DPST 240 volt ac 10 amp.

R10,RV1, TH1 are selected as detailed
in text. Suitable box, heat sink for
triacs, outtet socket, nuts bolts,
power cord and plug. Printed circuit

board ET) 530 and 4 o1 8 mm
spacers.

PARTS LIST—ETI 5308
Zero Crossing (proportional)

All parts for ETI 530 A plus the
following.

R11 selected as per text.

R12 Resistor 10 k 2 watt 5%
R13 " 100 k Y2 watt 5%
R14 ' 470 Y2 watt 5%
R15 " 100 12 watt 5%

c4 Capacntor selected as per text,
Cc5 25 MF 25 volt electrolytic

Q5 Tr|an5|stor BC178,BC558 or
simila
Q6 Transistor 2N2646 (unijunction)

PARTS LISTETIS30C
Phase Control

R1 Resistor 120 1 watt 5%

R2,7 v 2.2k Y2 watt 5%

R3 " 10k Y2 watt 5%

R4,5 " 100k V2 watt 5%

R8 " 22k Y2 watt 5%

C1 Capacitor ZZ%IJF 35 volt

trolytic

c2 " 047g.F polyester

C3.4 " 0.004 [.lF 630 volit
polyester

Cc5 " 0.033UF 630 volt
polyester

D1,2,3 Diode EM401 or similar
ZD1 Zener Diode BZX70C15 or similar

Ql TransistorBC178, BC558 or
similar
Q3 " BC108, BC548
Q2 ” D137T1,BRY56 (PUT)
TRIAC SC146D or similar

T1 Transformer 240/18-0-18 volt
PF 3787 or similar

T2 Pulse Transformer see text.
L1 Choke (see text
SW1 Switch DPST 240 volt 2 amp

R6, TH1 and RV 1 selected as
detalled in text. Suitable box, heat sink
for triac outlet socket, nuts, bolts
power cord and plug. rinted circuit
board ET1530 and 4 off 8mm spacers.

ELECTRONICS TONAY INTFRNMATINMA)

108 T - T T
PP SESSSSE SSSESS===
Fig. 7. (Above) Printed I £ 3 ) 2 2 = 5 e ! = Pl ! - %:,. 1
circuit board, common (30 1 O G 0 0 O 0 0 | T . | O 8 1,1 |
to all controllers (o) —+1ttrt+t++t+++t+1+t——tt++—4 4 .,,¢$,
described, has full 4+ 44—+ 4 4 l { + 4 4 {4
size dimensions of '] | [ | [T
120 x 41 mm. 107 } 11
R RS ESSEEs: S ==
i S S (15 sy o i e S i e
5 5% 5 (55 14 . 1 R G0 3 oy = S i O (O 9 G
5D G5 G 5 ) (5 S A D
S S L M G G (i o G oy O O | * | | {
L 1 \
1 ¢ e 4 1 “ -+ + . . + e 4
5 o S=S=5 o e e
18 [ [ 3 ¢ 1 i S = 05 e 0 ) 0 8
I 8 o 8 il
+ ‘. + .- s R ] v6~l'
|
5!
10° b3y =ttt
= = = %
o 8 i
228 A HHHH
+ 4 +—+ 1—
‘ [
o \
10 I E R f}xx t
:;:;4 07'1 0:
- . + . + + 4 .
+—t+—+—¢ 2 G G M §
+ +—+ ¢ +—+ + +
3
10 == = a 3
S = o ¢ = £ e
Fig. 8. These graphs = = i e i e S
show the resistance e e
versus temperature ++—+ =i i
characteristics for s NN
the standard disc [
type of thermistor 5 . l
detailed in Table 3. -100 0
THERMISTORS TABLE il
TABLE | STANDARD DISC (0.5 watt)

STANDARD ROD TYPE (0.6 watt)
Operating temp — —25°C to +150°C

R(25°C) 8

15 k 3550

47 k 3925

150 k 4075

330 k 4200
TABLE Il

0.

A

1

0.089
0.173
0.25

STANDARD ROD TYPE (1.5 watt)
Operating temp —25° to +150°C

R(25°C) i
15 k 3550
47 k 4000

150 k 4150

ArCTAQRED 1Q7A

=y -1

Operating temp —25° to +125°C

R(25°C) g A
15 k 4375 0.0063
22 k 4200 0.017
33 k 4250 0.021
47 k 4325 0.023
68 k 4375 0.029
100 k 4400 0.039
150 k 4600 0.030
220 k 4650 0.037
330 k 4700 0.047
Above are most commonly available types
from Philips suitable for operation ur
+ 1509C. For some applications small glass
types, are avallable, not delallad here, which
work at temperatures up to 3009C, These
may be more suitable for some applications
but are difficult to obtain.
85



VARIABLE POWER SUPPLIES
BY SCIENTIFIC ELECTRONICS

MORROW
ELECTRONICS

Australia’s Finest Quality
Public Address Systems

Design eManufacturee Hire
Sales 100-10,000 Watts

O 9 O O c w; e
e S Also available custom guitar amplifiers in

e Single and Dual Outputs | addition to our standard range.
e Output Voltages to 60 Volts
Output Current to 6 A q . .
. E:e;ubmu{i'n, and Loar:i‘p;egulation @ Complete quotes supplied anywhere in Australia
® 00 to 609C Operating Temperature o Trade enquiries welcome
e Ten Turn Controls [
e Constant Voltage/Current Limit .
@ Constant Voltage/Constant Current | Contact.
UL T 62 Myall Avenue, ERINDALE. 5066
ELECTRO TECHNICS PTY. LTD., Phone (08) 317574

36 Park St., South Melbourne, Vic. 3205. Phone: 699 2716
SYDNEY: Electronic Developments & Service Pty Ltd - 517007
BRISBANE: Fred Hoe & Sons Pty Ltd - 474311

SW
the royal family
of sound

What makes B & W speakers different
from every other speaker? It is the
visual assurance that not only do they
sound good, but they are, in fact,
without unexpected peaks and valleys.
Each B & W is checked in the factory
on a special anechoic test section

so that the handling performance of

The best of the best!
DM70 Monitor Electrostatic

B & W D5

your speaker is p|otted by B &K The B & W DM70 Monitor Electrostatic Sound Value

instruments from lowest to highest The Pe" value D.MZ.A :ﬁ:a:lz'rlg.lrlecz‘:ls!:i::su;u:;sssp::r‘;le[; " The mi A small speaker but

frequency. See the response of Monitor Acoustic Lf"e with a 30.5 cm piston with a free air e mlghty atom a wonderful

your speaker before you buy For those who would like the crisp resonance of 18 to 22 Hz. in a batfie ~ DM4 Monitor performance and at

. realism of the DM70 but in a smaller .type chamber which produces high So small in size, but an extraordinarily

*recommended retail price package, there is the DM2 Monitor, power, low frequency wave forms with enormous in sound keen price for those
also less expensive. It is worth your ‘exact fidelity below 400 Hz. On top 1s reproduction from who want B & W
while to make the comparison between a free standing electrostatic semi- high to low frequency. quality on a budget
the superb OM70 and the DM2 circular array of 9 speaker units that This is the speaker that This speaker 1s a
Monitor with its third order Butter- have no moving parts. From 400 cycles has just astounded remarkable invest
worth cross-over network and 8th wave up to well beyond human hearing critics all over the ment in quality sound.
acoustic wave line system in an internal levels, these exclusive B & W units world. They said this Only a little above
folded tapered pipe. Three speakers reproduce sound just as it is at the type of sound could the budget priced
with superb straight line frequency microphone. You must hear these not come from a speaker but 1ts fidelity
response across the whole spectrum. speakers to credit their faithful speaker just over one and real timbre has to
In teak, white and wainut. reproduction. In white and walnut cubic foot. Walnut be heard. Walnut
$475 per pair* $1100 per pair*® $366 per pair* $199*

B & V_V_Approved Stockists: Sydney: U.R.D.; Arrow Electronics; Milversons {Chatswood & P'matta); Convoy Technocentre; Victoria: trade
enquiries — K.J. Kaires & Co.; Melbourne: Beland Electronics; Geelong: R.G. Appliance; Brisbane: Brisbane Agencies; Adelaide: Sound
Spectrum; Perth: Arena Distributors: Sole Australian Agents: Convoy International Pty. Ltd., 4 Dowling St., Woolloomooioco. Tel. 358 2088.

r &) = e "L 3 AT : - = - S it PN s i e aids i -

P - * -

Y 21) Rleedds - Vi 5 .~ x
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PREPAK g LO-COST

Hoad Otfics: 718 Parenisafg 10 WATT RMIS
gD A ARt AT torthe sound bt STEREO KIT

e 3 great
HYBRID

Supraphon Modet HC-12

AMPLIFIERS

The SANKEN Hybrid Modules
utilise the Iatest integrated circuit
pre-amp/driver stages together with
single-ended output transistors mounted
in a single compact case. This is fitted
with a thick aluminium base ready to
bolt to any standard amplifier chassis for
heatsinking purposes. The few external

with

Sanken S1010Y

Direct

import
specia\
only

$29.95

Pack and
Post $2.00
SPECIFICATIONS:
3 speeds {16, 33, 45 r.p.m.), 4 pole§
induction motor, 240V, 50Hz operation,
power consumption 16VA, low rumble
content, performance complies with
standards"CSN36 7000, CSN36 8401,

e Ceramic input.
e Base and Treble controls.
e Rumble and Scratch Filters.

FEATURES: . B components required are input/output P & P $2 & Mains Power Supply.
Includes ceramic cartridge {(180mV B o acitors, feedback components, power

output), manual  operation only, BSEM ¢\,n0ly, speaker etc. Internal protection Our newest amplifier kit with full 10 watts
hydraulic  lowering  device  fitted, is provided for intermittent short periods rms per channel output, modern extruded
complete with mains and output leads. Sl (5 secs), thus allowing normal fuse aluminium front panel and 45 mm slider
Available in Lase/cover, ready to connect & protection to operate, controls. Build your own cabinet to save

extra expense or mount amp under record
player.

Any turntable will give satisfactory
performance {we recommend our
Supraphon HC-12) while speakers should be

to amplifier or tape recorder, only ,\ from
. ° )
/ 5 50

“INCREDIBLE"” 25 STEREO
AMPLIFIER MODULE only $14.95

e6.2W AMS  Ch. electric Co. 8 ohms (see below). It is possible to use a
:é:;Sdova[:ﬁt, A y NOW USED BY WORLD'S magnetic cartridge with the addition of a
e Low Distortion, . LE AD I N G MAN UFACT UR E Rs magnetic pre-amp, however, we have

obtained very good results with a ceramic

! e Vol, Bass, Treble, Freq. response: 20Hz — 100kHz, within -

Bal. , R i " cartridge.

vadB, Harmonic Distortion: less than A q

90 day warranty. 0.5% at full power, typically .05% at The quality sound of the SANKEN Hybrid
Complete, as pictured $14.95 post lower power levels. Signal to Noise: Amplifier S1010Y will truly amaze you and
$1.00. Complete, with round or slider 90d8 typ this low price is possible only because of our
tone controls $19.95, post $1.00. i;”EEtec‘h:ica'd data/circuits available 10 store buik-buying power.
Complete, as above with power supply with order, or sent separately on o q
$29.95, post $1.00. Peive receipt of 40c postal note, Complete Amplifier Kit {as above) . $33.00
Regulated Power Supply, add $6.95. . Model. RMS. Supply Price. Magnetic Cartridge Kit {Stereo) . ... $ 9.00

S1010Y 10W 34V, 0.6A $5.50 Model HC-12 Supraphon
Choice of two SLIM-LINE S1025E 25W 48V, 0.8A $14.50 Turntable (Ceramic). .. oo nnn... $29.95
“{NCREDIBLE” AMPLIFIERS ' SIS0 I CEE S < I Stereo Changer in base/cover . . . ... $59.00
No. 1. Ext luminium ) MITY AMP KITS 8" twin-cone Hi-Fi Speaker.ea. . ... $8.00
Ch Up IJEITATLE] ELMOTANLD (LI [T, Based on the Sanken Hybrid Amplifiers, 3’ Tweeter to match ... .. ea..... '$5.20

slider pots, “‘Incredible’’ 25 Amp. with the MITY AMP Kits include ALL parts

Iy

As above, complete in a modern factory —

std. power supply 5 pin din socket, necessary to assemble a complete 10, 25 € ]
made walnut cabinet 11" x 7" x 15%" high

headphone socket. On/Off Switch and §8 or 50 watt power amplifier {2 required

bezel . . . complete kit $39.95, post. : forlsteres) — pair $49.00

No. 2. De-Luxe amp, with these extra B iy ) .
features - Rumble/scratch filter, I 10 WATT AMPL' F IER $9.25 Allow extra freight $2 to 83, accordingly.
st/mono switch, speakers on or off, pack and post 50c.

phone/tape input etc ... complete kit Power Supply Kit {unreg) .. .... Famous SINCLAIR STEREO 60.
$44.50 post. pack and pox $1.50 Shipment \Nas

Power Supply Kit{reg)........
pack and post $1.50

25 WATT AMPLIFIER $16.95

pack and post 50c -

Power Supply Kit (unreg) . ..... $16.50 m -
pPack and post $1.60 s }
Power Supply Kit {reg) 4 “

) just g\ 30
NEW $od STRUBE roceived
Only 7.95

Post and packing $1

e Ready built pack and post $1.50 -

e High power 50 WATT AMPLIFIER $27.50

o Adjustable pack and post 75¢

e Fantastic Power Supply Kit {unreg) . . . . . Use with SANKEN 10, 25 or 50 Watt
pack and post $2.00 PNP MITY-AMPS. Design  your  own

STOPACTION LIGHT! Power Supply Kit (re@) . ..... multi-purpose stereo sound system.

Add LIFE to your parties ... "freeze” pack and post $2.00 Stereo 60 Pre-Amp and Control Unit.

fast or slow moving Objects. Fully
variable from 1 to 30 flashes per second. g i
wide angle flash with highly polished or stereo applications. )
reflector. Strobe is complete, simply GUARANTEE: All Sanken Hybrid
install power transformer and mains lead Bl Amplifiers guaranteed 90 days from date
with full instructions. of purchase,

Features: Input sensitivity = 3 mV. Input
impedance = 50 K. Equalization R1AA =
1dB. Freq. response t1dB = 20 Hz = 25
KHz. Distortion = 0.03%. Signal to noise =
70 dB.

NOTE: All Power Supply Kits suit mono




PRE“PAK electronics

AUSTRALIA-WIDE AGENCIES

AT YOUR SERVICE

Buy with confidence
at your nearest store

ORDERBY MAIL OR CALL
PERSONALLY, TODAY

YOUR ONE STOP HOBBY SHOP
PRE-PAK ELECTRONICS

QL D: NORTH
QUEENSLAND:
Philtronics, Cnr. Grendon &
Palmer Sts., North Mackay,
4740. Telephone: 78-855.

NSW: HEAD OFFICE:
718 Parramatta Road,
Croydon, Mail to P.O. Box
43, CROYDON, 2132.
Telephone: 7976144,

BRISBANE:

Delsound Pty Ltd.,, 103
Cavendish Rd., Coorparoo.
4151. Telephone: 97-2509.

NSW: NEWCASTLE:
Digitronics Aust. Pty Ltd, 12
William St., Maryville, 2293,
Telephone: 69-2040.

CANBERRA:

The Electronics Shop, Shop
2, Hackett Place, Hackett
2602. Telephone: 49-7306.

NSW: HUNTER VALLEY:
Hunter Valley Electronics
and Hi-Fi, 478 High St.,
Maitland, 2320. Telephone:

33-6664. MELBOURNE:

Flight Electronics, 1 Derby
NSW: WOLLONGONG: Road, Caufield East, 3145.

Hi-Tec  Electronics, 265 Tejephone 211-4788,
Princes Highway, Corrimal, 2114984,

2518. Telephone: 84-9034.

ADELAIDE:

W.A.: WEST AUSTRALIA: A.E. Cooling Radio/TV, 6
B.P. Electronics, 192-196 Trimmer Road, Elizabeth
Stirling Tce., Albany, 6330. South, 5112, Telephone
Telephone: 41-3427. 255-2249.

Create your own lamps and special lighting effects with
tnternational Rectifier's fibre optic sprays and kits.
Experiment with this new science of tomorrow, today — we
have just reduced prices by up to 25% so don’t miss this
great opportunity. Instructions and advice are provided
with everv kit.

OP2020 LAMP KIT for ““Capri” or “Tower’.
Ideal for beginners — easy to assemble yourself.
0OP2040 LAMP KIT for “Fountain’’

two-tiered spray of twinkling light.

OP2050 LAMP KIT for “Fan’’

A large spray of shimmering light.

OP2060 LAMP KIT for ““Cascade’’

three-tiered spray of cascading light.

OP8070 STARTER KIT — assortment.
Designed for experimenter with 24 page mandial.
OP376 JACKETED LIGHT GUIDE.

6ft length of versatile light guide — 37 fibres.
0OP4506 BULK MONO FIBRE.

361t of 45 mil plastic fibres.

OP1060 BULK MONO FIBRE.

360 ft of 10 mil plastic fibres.

OP8030 EYELETS (Pack of 20)

OP8050 SPECIAL ADHESIVE (Bottle)

$6.50
$8.50
$8.95
$14.50
$18.06
$6.65
$9.35
$6.10

$1.60
$4.90

OUR 10 STORE BUYING MEANS

LOWEST PRICE EVER

on quality NS Digital
electronic calculators. $1 9 95 $

NATIONAL MODEL 600 post $1.00

Features: —

e 6 Digit Capability. e Addition or sub-
traction. e Chain or Mixed Calculations.
® Automatic  Squaring and Summing.
e Compact Slze — only 5" x 212" x 7/8"
Place your order now while stocks last!
Post and Packing $1.

NATIONAL MODEL 900 $23 95
o 9 Digits + Battery .

post $1.00

Same as 600 but has 9 digits and auto

blanking after 20 secs to conserve battery.

Numbers displayed are ‘‘stored’ and may
be easily returned.

AND 3 NEWEST MODELS

NATIONAL MODEL 820 $31 715

e 8 digit LED display.
e Handy constant key. post $1.00
e Fully floating decimal point.
e Full 12 months guarantee.
Unique battery saver feature.
Compact size —only 5" x 22" x 1.
A real handy calculator.

NATIONAL MODEL 823T —

With MEMORY storage $41 25
L}

key, plus PERCENTAGE
post $2.00

key, plus ali features of
Model 820, (size 5%’ x 3"

x 1'"). Simpllclty, Versatility and Dependablmy are key features

of this ‘‘beauty’’. And now, pleasantly affordable too.

Note- NATIONAL MODEL 823R

Tax Concessions As above, but Iincludes no-cad $49 .90

For Students re-chargeable batteries and
Wrirte for details.  charger. Available shortly. post $2.00

OUR BEST VALUE EVER L

IN BARGAIN — PRICED PARTS SUPER PAKS
PAK 1 PAK 51 PAK 28 PAK 8 PAK 14

100 Asst. 50 Hi-Stab 25 Asst. 10 NPN 30 Asst.
Short Lead e eance | 1UF to 500uF Junmarked, Standard Size
Resistors . 3VW to 12VvW |tested TGS Tagstrips

Yawatt all )
$1 .00 Transistors $1 .00

different values | Electros
$1.50

$3.50 $2.00
PAK 45

PAK 46 |PAK 30

50 Asst. 25 Asst. 10uF | 10 NPN
Mini 50 VW — 500uF, BC107-89
Polyester 12VvW — 80VvW; Unmarked
Capacitors Electros Transistors

$3.50 $3.50 $1.75
PAK 39 |PAK 31 PAK 52

100 Asst. 15 Assorted
400V Valve Socksts
Polyester handy for
Capacitors Pl e

$3.50 $1.75

PAK 40
100 Asst.

630V Poly
Capacitors

$4.25

PAK 43

W AmMp, 5
Transistors plus
circuit, inch.
AY6108-6109

$2.25

PAK 47
1P.CB.
Etching Kit
incl. P.C.

$2.50

PAK 3
100 Asst.
Popular W
Resistors

$1.75

PAK 24
100 Asst.
1W and 2W
Resistors

$2.00

Electros

$3.50

PAK 26
100 Asst.
Low Voltage
Ceramics

$2.00

PAK 41
100 Asst.
500V — 5KV
Ceramics

$2.50

PAK 44
6 Zener + 6
Silicon Diodes | Repair Kit
to 10W Rating | IF, Caps,

sz_oo Gang, V.C. etc.

PAK 49
20 Asst.
Useful Pots

$2.50

PAK 42
10 Asst.

Modern pf
Trimmers

$1.75

PAK 32

25 Asst.

Radio and Inst.
Knobs

$2.00

POST & PACKING
Send 30c per PAK. We
will ship to any part of
Australia by best method.

SEMICONDUCTOR Brand new, guaranteed
p

0A91 — 25¢

C106Y1 — $1.00 BC179 — 30¢
Cl22E — $2.50 2N2646 — $1.00
SC146D — $2.50 2N3638 — 50c
5023 LED — 50c 2N3645 — 50c

2N5459 — 75¢ \

2N3054 — $1.25
2N 3055 — $1.20
AY6108/6109 —
$2.00

PA40 — $6.00 BC178 — 30c
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Shop early for Xmas
and save 10, NOW!

Buy any of these wonderful educational kits and
deduct 10% from our regular prices below: Ideal
Christmas gifts.

ELECTRONICS LAB
for 200 Experiments

o Unlimited experimental versatility.

@ /ngeniously simple operation

@ Portable "Attache case’’ lab.

200 suggested diagrams and
innumerable possibilities for your own
ideas, accomplished quickly and easily
for greatest enjoyment. Features LED,
SCR, Meter, Relay, Reed Switch, Solar
Battery, Light Cefl and includes over
60 separate components.

Pack and Post $1.50
GREAT VALUE s

| FUN
NY HOU RS QF .
ww‘tﬁ these educat|onal Kits

Now with INTEGRATED CIRCUIT

for use! Over

speaker, mic etc.

Largest range of

KITS in Australia

i even
Simple _experimente 'cp:rr\g\xmdge of .

n peginners 0 _98";: b::;y' entertaining 10in 1 PROJECT KIT
electronics i1 . $10.95 A Dbeginner’s kit with 14
manner. pasic circuits used in . page ~manual, and full

e Description of the ters  provides 2 P & P 75¢ instructions, to build 10
electronic  COMPU P o scientific useful projects. Provides 14 separate
knowledge of mo parts including a solar battery and radio

i iven tuner.
techniques  deration has been St .
° ‘:::::,Xing by actual_appl::’cra ‘dar.\gefous 20 n 1 PROJECT KIT
e Safe no soldering $13.60 Features a new modular

concept with 5 “‘buildin
P &P 75¢ pigck™ modules for 9353
interconnection and versatile operation.
Includes galvanometer for advanced
experiments — build 20 projects in all.

65 in 1 PROJECT KIT

$23.95 lusintg ttne 72 page

nstruction manual
P& P3$1.00 ,gvided with this kit, you
can build over 65 practical experiments.
Operating instructions and working
principles are fully explained and
pictorial and schematic diagrams make
for easy construction. Features meter,
relay, solar battery, light cell, SCR, zener

voltages-

nced
For adva
constructors and

older boys diode, and over 33 other electronic
p,o|ectls p";:‘t;“ parts,
tro
g?,n sturdy
w ooden HOX.

tatled,
Simpriried

manual.

“JUNIOR” ELECTRONICS KIT

15 projects are described In

30 page instruction manual $11.50
— no skill needed. All parts P & P 75¢
mounted and ready to connect.

SYSTEM 5 with “Space Age”
control panel — 50-IN-1 KIT

Over 30 separate parts including a relay,
solar battery, light ceil, speaker and
radio tuner — 32 page manual. $23.50

P&PSI1

L EATAARINAC TARAVY IMTEOAMATIAMAL . AFQATADED 1074

1 50 easy-to-build
electronic projects

Housed in a |ugged wooden case and ready

5 electronic parts ensure
everlasting hours of enjoyment. Features
1.C., relay, meter, solar battery, light cell,

EXPERIMENTERS

PLUS
THIS FREE BOOK

‘HOW TO SOLDER'

and the IEC STANDARD
RESISTOR Colour Code

LATEST

B . A —
ROADCAgT 835?3% )

RADIQ )1 -

SYSTEM 7 ELECTRONIC KIT
150 — IN — 1 with integrated circuit
and SPACE-AGE control panel.

Modern electronic learning techniques and
this sloping front control box would
delight any budding young electronics
engineer. An endless variety of easily
assembled projects is available from this,
our most popular kit. Features 1.C., meter, @
light cell, solar battery, mic, speaker,

relay, morse key, radio tuner and over 40

separate parts.
New shipment
just landed.
P&P$t (]

1 OO Educational ~

electronics :
PROJECTS KIT 2790 ,
o Breadboard type assembly [}

o Only high quality parts P&PS$I e
o Safe battery
operation uigm{'}

e IC and 35 other
separate parts
make over
100 projects.

Bl
SHETHEE 0

“DENSHI BLOCK"” KITS

Modular Plug-In Components encapsulated
in *’see-through”’ plastic.

16 PROJECTS $11.60P & P 75¢
A do-it-yourself kit for all ages — 40 page
manual.

30 PROJECTS $1495P & P 75¢
Learn fundamentals of electronics with
this multi-purpose kit — big 60 page
instructionbook. .................

100 PROJECTS $20.50 P & P $1.00
Includes 2 assembly boards, speaker and
all accessories and modules for 100
experiments — enormous 120 page
manual.

105 PROJECTS $37.50P & P $1.00
De-Luxe model of above kit with 3
assembly boards, extra blocks and new
mounting panel for boards.

150 PROJECTS $48.50P & P $1.00
ost advanced of the ““Denshi-Block”
series - over 80 parts, 3 assembly boards
and mounting panel plus 170 page
instruction manula.




STEREOFM

Music Broadcasting Society transmit stereo FM — Trevor Jarvie

reports.

VISITORS to the High Fidelity
Industry Association’s audio show ‘75
SOUNDS FANTASTIC, in Sydney last
month, heard stereophonic FM radio
for the first time in Australia.

Beginning on August 13th and
continuing for five days, the Music
Broadcasting Society of NSW
transmitted programmes of classical
and popular music within the
Centrepoint complex in the city, using
transmitters designed and constructed
by its Technical Committee.

The Society plans to establish an
independent, non-profitmaking stereo
FM radio station specialising in
classical music in Sydney before the
end of this year: the transmitters used
for the demonstration broadcasts will

Since 1961, after the Radio
Frequency Allocations Review
Committee (the Huxley Committee)
recommended that the VHF radio
bands be used for the expansion of the
Australian television service, the
international FM band (88-108 MHz)
has been wunavailable for radio
purposes in this country. Earlier this
year, however, an independent
commission of inquiry chaired by Sir
Francis Mclean recommended that
the band be freed progressively so that

an FM radio service could be
developed. The MclLean Commission
also recommended that a limited

service begin as soon as possible in
those areas where there would be no
likelihood of interference with the
present television service.

88-108 MHz band which is currently
available for FM is 92-94 MHz, since
television channels 3, 4 and 5 (85-92
MHz, 94101 MHz and 101-108 MHz
respectively} are in use in the adjacent
areas of Newcastle and Wollongong.
The exhibition broadcasts were
therefore transmitted at 93.0 and 93.8
MHz (the 0.8 MHz between the
transmissions being the internationally
accepted minimum at the present
time}). With an effective radiated
power of 250 milliwatts, each out of
two quarter-wave ground-plane aerials,
the transmissions were received with
good strength throughout the
Exhibition area, and in some instances
could be detected more than a block
from the Centrepoint building.
Permission for this historic
demonstration of the capabilities of
stereo FM was obtained from the
Australian Post Office, which
presently administers 92-94 MHz, and
the Australian Broadcasting Control
Board. The development and control
of the FM bands has in recent months
become the subject of some
controversy, and the question of the

be the heart of this radio station. in Sydney, the only part of the ultimate authority over the
STEREO FM TRANSMITTER . TYPICAL STEREO FM RECEIVER
| vi K |
AUDIO INPUT . J
a \'N\ L ol b hl v el i .Iil
{
LINE '
AMPLIFIERS
: oo o ot
PRE-EMPHASIS ik s iy
FILTER WIDE-8AND
1 1 DETECTOR
C MATRIX \ /"‘. d
COMBINER [ \J | l '
? \'/
' L-Rl rL-R \/
POWER AMPLFIER
AMPLIFIER :
g BALANCED < \
SUB CARRIER Ve
ueusaulm ] MoouLATon l J L__.__E_.. kHz
(LRI FLTER
] FREQUENCY 3 TIME DELAY
! MULTIPLIER
i A iw CHAIN
© Sy y X e
lr 5 0 O™ - :
TN IL-R) SIDEBAND AM
RO FILTER- ‘ DETECTOR
°aH: FREQUENCY
MLOT COMBINING ] MODUL
GENERATOR F AMPLIFIER rie— | MODULMED. o | : -
/ =Ly SI
l 1|RH PILOT
TEMPERATURE 1B ke
AUTOMATIC PILOT m‘ LLATOR
c%'gr?:jo | RECUENCY - awevFier | & FREQUENCY
REFERENCE CONTROL DouaLER -
OSCILLATOR
Fig. 1. Block schematic of the society’s FM transmitter — and a typical FM stereo receiver.
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: * ‘r
modulation
Uy L-R double sideband

- suppressed carrier

."‘: : L+R -

y Pilot tone Lower Upper
(10% modu~ |  sideband sideband
tation)

003 15 23 S 53 KMz
" Fig. 2. The encoded stereo signal frequency modulated and ready for transmission.

introduction of FM has vyet to be
resolved. In a study recently
completed by the Australian
Government’s Priorities Review Staff,
wide-ranging proposals for the
reconstitution of the Broadcasting
Control Board and the shift of
ministerial responsibility for
broadcasting to a committee of
ministers under a ‘’‘central,
non-specialist minister’” were made.
The Music Broadcasting Societies of
NSW and Victoria and some other
independent groups are seeking to
establish FM radio services on an
experimental basis wuntil the
bureaucratic and political structures
are sorted out.

TRANSMITTING STEREO FM

For stereophonic broadcasting from
a single transmitter, a means must be
found of encoding two channels of
information at the transmitter, and
broadcasting them in such a way that
they can be recovered at the receiver.
In addition, the transmission system
should provide a compatible
monophonic signal for reception by
radios that do not have stereophonic
capability. The G.E./Zenith “pilot

tone” system, developed in the late
‘Fifties and now internationally
accepted, fulfils both these
requirements for FM radio and is the
system chosen for Australia.

With the pilot tone system, the two
audio-frequency stereo signals (L and
R), after amplification and
pre-emphasis (boosting the transmitted
high frequencies to improve treble
signal-to-noise ratio), are fed into a
matrix combiner. Here, the stereo L
and R signals are combined to produce
a sum signal (L + R) and a difference
signal (L — R) (Fig. 1 ad). The
difference signal is then applied to a
balanced modulator, which creates a
double sideband, suppressed carrier,
amplitude modulated signal with a
centre frequency of 38 kHz (Fig. 1e).
In the Society’s prototype
transmitters, this function was
performed using a switching method
with a balanced modulator IC (UA
796) in preference to a diode bridge.

The audio-frequency (L + R} signal,

‘the amplitude modulated (L — R)

sidebands, and a 19 kHz “'pilot tone’”’
(derived, like the 38 kHz balanced
modulator frequency, from a 1.9 MHz
crystal oscillator) are combined to

 FM noise: —65 dB
AM noise: > 50dB

~ Channels
. Output power: 250 milliwatts
Ig Acdal')-‘-wom\d phm

£
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% SPECIFICATIONS OF MUSIC BROADCASTING
NV e SOCIETY'S STEREO FM TRANSMITTER

TRANSIMTTER SPEGIF!CATIONS

P
3, Operating frequencies: 93.00 and 93.80 MHz +0.001%
"~ Peak frequency deviation: * 75 kHz

peton mewrmmﬂztowkﬂz +1dB

- Pre-emphasis time constant: 50 microseconds

Humonlcdlstoﬂ!on < 0.25% at peak deviation
and crosstalk conforming to C.C.L.R. standards
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form the encoded stereo signal which
is then frequency modulated for
transmission (Figs. 1f and 2).
Frequency modulation was achieved in
the 93.0 MH:z transmitter by
modulating the frequency of a 10.333
MHz (93 + 9) LC oscillator, and
subsequently multiplying the
frequency using two tripler stages. At
the -lower frequency it was judged
easier to achieve good natural
frequency stability. A
temperature-controlled crystal
reference oscillator was also used in
this stage. The signal after.
multiplication was amplified and
passed through a harmonic filter
before transmission.

AT THE RECEIVER

A monophonic receiver “‘sees’” only
the frequency modulated sum
component of the stero encoded
transmission (which corresponds to a
mono signal), detects and broadcasts
It.

A stereo receiver, after the detection
stage, separates out the three
components of the encoded signal (L +
R audio, 19 kHz pilot toneand L — R
sidebands). The pilot tone is then
doubled in frequency in the receiver
and added to the (L — R) sidebands.
The resulting double sideband AM
signal, its carrier component (which.
was removed in the balanced
moduiator of the transmitter)
restored, can now be detected, and
difference signals (positive and
negative) at audio frequencies
obtained. These are fed into a matrix
together with the sum signal, and the
original L and R audio information is
regenerated:

{(L+R) + [+ {L—R)] =2L

(L+R) + [- (L—R)}] = 2R
De-emphasis is also achieved at this
stage.

WHAT NEXT?

The success of these first
demonstration broadcasts by the
Music Broadcasting Society of NSW
may be gauged by the fact that every
exhibitor at the audio show with
tuners on display had a constant
stream of listeners tuning in to stereo
FM. The total design and execution of
the transmitters was achieved within
the three months’ period projected by
the Society’s Technical Committee in
evidence to the McLean Commission:
in fact, the second transmitter was
constructed in a matter of days! In the
next three months, the Society’s
attention will be turned to the
construction of a fully operational 1
kW e.r.p. stereo FM radio station
giving Sydney-wide coverage of serious
music programmes, owned and
financed by interested listeners
themselves. o



SPECIAL NOTICE TO
PURCHASERS OF RADIO
RECEIVING AND TRANSMIT-
TING EQUIPMENT.

The words PMG approved type” in
our advertisements do not mean that
this equipment is covered by a PMG
licence. But the equipment is of a
type approved for licence application.
Individual purchases of radio receiv-
ing and transmitting equipment must
obtain a licence to operate from the
PMG radio branch in their particular

state.
Some equipment sold by us cannot

be ticensed and therefore can only be
operated by licenced amateurs.

SIGNED
K. MILLBOURN

KENWOOD/TRIO TS 520
5 BAND SSB TRANSCEIVER

$200.00
MODEL 674

High-gain single sideband or A.M.
channel. Transceiver, 5 watts A.M,, 15
watts P.E.P. sideband, all channel crystals
included. ANL, noise blanker, PTT. mike
12voit D.C. operation, R.F. output and
'S meter with provision for external
recelver VFO control.

KEN KP-202 2w, 144 MHz
band. FM. Hand held
transceiver with crystals for
4 channels provislon for 6
channels.

$150.00

KCP/2  NICAD
charger & batteries.

battery

BARLOW-
WADLEY
XCR-30

a truly portable
communications
recelver, based on
the WADLEY
LOOP principle,
the same principle
as applied in the
DELTAHET and RACAL receivers. A
truly crystal-controlied highly sensitive
muitiple-heterodyne portable receiver of
exceptlonal stability with continuous,
uninterrupted coverage from 500 kHz to
31MHz.

BARLOW-WADLEY XCR-30 features
include: Selectable USB/LSB, CW & AM
reception, frequency read-out 10kHZ
throughout the entire range, callbration
accuracy within S5kHz, antenna
resonator, tuning signal-strength meter,
zero-set controt, clarifier-vernier tuning,
MHz & kHz tuning controls, telescopic
antenna. Power source: 6 type D dry
cells: provision for externa! DC power
stilpply. welight 9 ibs; size 11%2 x 7¥2 x
4in.

All for $225.00

£P$20 —~ T$520 — VF0520

Specifications

Frequency Range: 80 meter band — 3.50
to 4.00 MHz; 40 meter band — 7.00 to
7.30 MHZz; 20 meter band — 14.00 to
14.35 MHz; 15 meter band — 21.00 to
21.45 MHZz; 10 meter band — 28.00 to
28.50 MHz, 28.50 to 29.10 MMz, 29.10
to 29.70 MHz; WWV — 10.00 MHz.
Mode (Receive only) USB, LSB, CW.
input Power: 160 watts on 80 to 15
meter band, 140 watts on 10 meter
band.

Antenna impedance: 50 to 75 ohms,
unbalanced.

Carrier Suppresslion: 40 dB.

Unwanted Sideband Suppression: 40 dB.
tHarmonic Radlation — 40 dB.

AF Response: 400 to 2,600 Hz (—6 dB).
Audip Input Sensltivity: ngh impedance
(50k?2) 0.5 UV for 10 dB (S+N)/N on 80
to 15 meter band. 1.0 UV for 10 dB
{S+N)/N on 10 meter band.

Selectivity: SSB: 2.4 kHz (—6 dB), 4.4
kHz (—60 dB), CW: 0.5 kHz (—6 dB),
1.5 kHz (—60 dB), (with optional CW
filter).

Frequency Stability: 100 Hz per 30
minutes after warm-up.

Image Ratio: 50 dB.

IF Rejection: 50 dB.

AF Output Power: 1 watt (with 8 ohms
load and 10% H.D.)

AF Output Impedance: 4 to 16 ohms
{Speaker or Headphone).

Tube and Semiconductor Compiement:
3 tubes (2 x S2001, 12BY7A), 1 IC, 18
FET's, 44 transistors, 84 Diodes.

Power Requlrements: 120/220VAC,
50/60 Hz; Transmit: 280 watts; Receive:
26 watts (with heater-off) or 13.8 VDC;
Transmit: 15 Amp; Receive: 0.6 Amp.
Dimensions: 333 (13.11) wide x 150
5.91) high x 335 (13.19) deep mm
inch).

weight: 16 kg (35.2 Ibs).

Nett. amateur prices

TS 520 $543.00, VFO 520
$91.00, SP 520 $22.40.

Also available

Trio QR666 general coverage
communications receiver solid state 550
kHz — 30 MHz 6 bands.

Price $296

Trio TR72009 144 MHz band car
transceiver 12volt. $217.00. Please send
S.A.E. for information on above items.

HAM RADIO SUPPLIES

SOLID STATE
19 TRANSISTOR MULTI-
BAND RADIO — 9 RANGES

AM, SW, FM,

VHF, AIR, PB

BATTERY/ELECTRIC

COLOUR CODED 9 BAND DIAL
1. AM 535 to 1600 kHz, 2. Marine 1-5
to 4 MHz, 3 & 4. combined SW 4 to 12
MHZz, 5. 30 to 50 MHz, 6. 88 to 108
MHz, 7, 8 & 9 combined VHF Aircraft
145 MH2z-174 MHz incorporating
weather band.
Sllder controis, Dial light, Fine tuning
control, Flip-up Time Zone map,
Telascope antennas complete  with
batteries and AC cord.
$79.00 p.p. $1.40

AM/FM/AIR-PB-WB
SOLID STATE
RADIO

VHF MONITOR

battery electric

$3150

SPECIFICATIONS

Transistor: 12 Transistor, & 8 Diode;
Frequency: FM B88-108 MHz, AM
540-1600 kHz, AIR-PB108-174 MHZ;
Powent Output: Maximum 500 mw,
Undistorted 280 mW; Speaker: 3" 8
ohms; Earphone: Magnetic 8 ohms;
Power Source: DC 6V UM-2 x 4 pcs. or
AC 230 Volt; Antenna: Ferrite bar for
AM, Rod antenna for FM/AIR-PB-WB;
Controls: Volume (w/on-off switch);
Selector (AM/FM/AIR-PB-WB);
Accessories: Earphone & batteries;
Dimensions: 3 3/8” X 6%’ x 93%'";
Weight: Approx. 3 ib.

NEW REDUCED PRICE

TRIO COMM. RECEIVER

Trio Model 9R59DE, four bands
covering 540 kHz to 30 MHz., two
mechanical fiiters for maximum
selectivity, product detector for SSB
reception, large tuning and bandspread
dials for accurate tuning, automatic
noise limiter, callbrate electrical
bandspread. S meter and BFO, 2
microvolits sensitivity for 10 dB. S—N

ratlo.
$145

AT NEW REDUCED PRICES
TRADE-IN ACCEPTED

MODEL NC-310 DE LUXE

1 WATT 3 CHANNEL

C.B. TRANSCEIVER

® WITH CALL SYSTEM

e EXTERNAL AERIAL
CONNECTION

SPECIFICATIONS, NC-310

Transistors: 13

Channe! Number: 3,

Citz. Band

Transmitter
0.005%

RF Input Power: 1 Watt

Tone Call Frequency: 2000 Hz

Receiver ty pe: Superheterodyne

g&ecelver Sensitivity: 0.7V at 10 dB

/N
Selectivity: 45 dB at *10 kHz
if Frequency: 455 kHz
Audio Output: 500 mwW to External
Speaker Jack
Power Supply: 8 UM-3
battery)
Current Drain:
120-220mA

Recelver: 20-130mA.
Price $49.50 oer unit or $99.00 pair

27.24 OMHz

Frequency Tolerance:

(penlite

Transmitter:




Mail Order Specialists

67-7329

ELECTRONIC KITS FOR
BEGINNERS

Mykit Series 10 in 1

MyKkit Series 150 in 1

Popular imported electronic kits, no
soldering, easy to assemble, battery
operated, safe, suit all ages — children and
adults, board type construction with easy to
follow instructions that make them ideal
gifts.
CRYSTAL RADIO KIT No. 28207, tunes
AM Dbroadcast band, simple 1 hour
construction, no Dbatteries, idezl for
beginner. §4.95 p.p. 30c.
AM TUNER AMPLIFIER KIT No. 28241,
build your own 3 transistor tuner and
amplitier, all parts transistors, tuning gang,
transformers, speaker etc.$13.50 p.p. 75¢.
10 PROJECT ELECTRONIC KIT, No.
28202, 10 working projects, SOLAR
BATTERY, builds radios. oscillators, signal
generators, all solid state.$8.95 p.p. 75c,
15 PROJECT ELECTRONIC KIT No, 1544,
learn electronics with each project. Build
these, morse code oscillator, radios, alarms,
sirens etc. $11.25 p.p. 50c.
1C-20 20 PROJECT ELECTRONIC KIT,
learn about intergrated circuits with this
educational kit, 20 working projects
includi
50 PROJECT KIT No0.28201 DELUXE
MODEL, 50 working projects, educational
entertaining, all solid state, includes
everything, nothing to buy, constructed in
hardwood case, panel meter, radios,
amplifiers, burglar alarms, tachometer, test
uipment, good value —$21.50 p.p. $1.00
LUXE 150 ELECTRONIC PROJECT
KIT using intergrated circuits. Contains ali
parts for 150 different working projects
including 1.C. diode and transistor radio,
electronic switches, relays, alarms, test
equipment, etc, etc. Very good vatue.
Prices $34.95 p.p. $2.00

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

$35 p.p. $2.00

DIGITAL
CLOCK
RADIO

with 24 hour movement

Large lighted digits, 3 hour sleep switch
automatic wake to radio or buzzer alarm.
Slide controls.

$35 pp. $1.50

mtergrated circuit.$13.25 p.p. 75¢.

T .
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Australia’s best value in cassette players.
Check these features:
Mini sized modern styled slide controls
o Easily fitted under dash with no
protrusions e Full variable tone, balance,
volume and fast forward controls e New
sideways cassette loading e Latest solid
state and IC circuitry.

12 VOLT NEGATIVE EARTH

PRICE S65 WITH SPEAKERS

WITH 4 IC’S m

ASSETTE CAR
STEREO WITH
RADIO

Combination Car Radio & Cassette Stereo
Player.

New! Compact! Inexpensive!

Australia’s best vatue in a Cassette Radio
Combination  Unit. Features — all
integrated circuit, maonolithic IC
amplifiers, push-in slot loading
mechanism, -eject & fast forward push
buttons, dual volume & tone controls,
extremely powerful radio. The
compactness of this unit ensures easy
fitting in or under dash of any car in
Australia. Includes twin matched speakers.

Price — $89 with speakers

" AT AR e e e S

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.

Receiver — Crystal-controlled
superheterodyne circuit with

455 Kc IF. Antenna — Built-in

60'" telescopic whip antenna.

Audio Qutput 0.8 Wwatt

maximum, Power supply

required — 12 volts DC (Eight

1.5 volt DC battery celis).

Loudspeaker — 214" PM type

(built-in) function as

microphone on transmit.

$79.00 a pair Single units

$39.95, each.

5 WATT UNITS

MIDLAND model 13-862 watt 23-channel
crystal controlled, frequency synthesized 27
MHZ transceivers, all crystals included, 12 to
13.8v DC operatlon noise limiter, S- meter,
with mobile bracket, dual-conversion
receiver with P.T.T. microohone. all for
only $99 P.P, $2.00. For amateur use only.
MIDLAND model 13-894 5 watt AM-SS8
combination transceivers. 27 MHz all 23
channeis crystals provided. 12 to 13.8 V DC
operation, noise blanker, selectable sideband
switch, clavlfler, squelch control, S-Meter,
mobile bracket with P.T.T. mlcrophone
containing 29 transistors, 3 FET's. one IC
and 53 diodes, all for only $185 P.P. $2.00
for amateur use only

Pocket calculator 8 digit with
K constant.

Pocket size electronic
calculator with a very high
caiculatin capacity and a
clear 8-digit LED display.
Powered by five uM-3
batteries. This model can
perform efficiently addition,
subtraction, multiplication,
division, etc. All In algebraic
mode. Price $26 p.p. $1.00

e cmmm e a e e

MULTIMETERS
AS-100D/P $34.50
High 100,000 $4Volt
sensitivity on D.C.
Mirror scale. Protected
movement.
AC/V: 6V, 30V, 120V,
ooV, 1200v
INV).
3v, 12V, 60V,
300v, 600
1200V (100,00034V)
60m

DC/A: 12UA,
OHM: 2kis 200kag 20M
6V, 30V,

300mA, 12A.

200m
120V,

db: -20 to +63db.
Audio Outout:

600V, 1200V AC
Battery: Internal
Approx. size: 712" x 5%'" x 2u"’

300v,

- -~ - — -

323 Elizabeth Street, Melbourne (2 doors from Little Lonsdale Street.) 67-4286

THIS MONTHS SPEGIAL

MODEL OL-64D/P
MULTIMETER
20,000 ohms per volt.
DC volts: 0.025, 1, 10,
50, 250, 500, 1000 (at
20K o.p.v.), 5000 (at
10K o.p.v.}. AV volts:
0-10, 50, 250, 1000 (at
8K o.p.v.). DC current:
S50uUA, 1ImA, 50 mA,
500 mA, 10 amps.
Resistance: 0-4K,
400K, 4M, 40 megohms. DB scale — 20 t
plus 36 dB. Capacitance: 250pF to 0.02uF
Inductance: 0-5000 H. Size: 5% x 4-:1/6 x
1% in. Price $19.75 p.p. 50c.

CT-500/).$16.75
Popular, medium-size,
mirror scale.
Ovevload Protected.

Approx. size: 512" x 3-5/8" x 1%, p.p. S0c.

—
A-10/P $55 p.p. $1
Giant 612" Meter,
Inbuilt signal injector.
Overload Protected.
AC/V: 2.5V, 10V, 50V,
250V, 500V, 1000V,
(10,00082/V).
DC/Vv: 0.5V, 2.5V, 10V, 50V.'250V, 500V,
1000V at (30,000:4V) 5000V
(10,0008 V).
DC/A: SOUA,
10A.
OHMS: 10k§) 10082 1ME2 100M82
db: —20 to + 62d8
Signal injector: Blocking osciltator circuit
with a 2SA102 transistor.
Approx, size: 6-2/5" x 7-1/5" x 3-3/5".

1mA, S50mA, 250mA, 1A,

H10K1 MODEL L-55 FET MULTITESTER

This amazing instrument
features a 20 Meg ohm
input impedance, 36 ranges
from 300 mV full scale to
1200 voits and can
measure as low as .2 ohm!
Comes complete with
probes and carry case.
$42.95 p.p. 75c.

MODEL C1000 $6.95 p.p. 50c.
Is the ideal low cost pocket
meter.

AC voits: 10V, 50V 250V,

1000V, (1000 V)

DC current: A, 100mA

OHMS: 150k

Decibeis: -10db to +22d8.

Dimensions: 4%'" x 3-1/8" x 1-1/8"" 4% x
3-1/8" x 1-1/8"

200-H. $13.50 p.p. 75c.

90° guadrant
Packet size.

meter.

100V,
00V

DC/A: SOMA, 2.5mA, 250mA
OHM: 60kij 6M
Capacitance: 100pF to .01-UF, .001UF to

AMF

db: -20db to + 22d8.

Audio Output' 10V, 50V, 120V, 1000V Ac.
Approx. size: 412" x 3%’ x 1- 1/8




One lead is positive — the other
negative — here’s how to tell which
is which.

LED CONNECTIONS

LIGHT emitting diodes (LEDs) are
extensively used in electronics as

replacements for incandescent
indicator lamps. They have much
longer life, are smaller and have

relatively high efficiency. However,
unlike their incandescent counterparts,
they only light with the correct
peiarity cf drive voltage. In fact, they
may be damaged by connecting them
the wrcng way around because their
reverse — breakdown voltage is
typically only 3 volts.

Thus it is essential to identify the
leads of the device (cathode and
anode). But this is difficult, as each
manufacturer has a wide range of
LEDs having different shapes and
sizes, and there are even more
different methods of marking the leads
than there are manufacturers.

To assist the constructor we have
made a survey of the currently
available red indicator LEDs. The
various shapes and methods of lead

identification are detailed in Fig.1.

IDENTIFYING
TERMINALS

To identify the terminals of an LED
that is not shown in Fig. 1 it is
necessary to apply a voltage and see if
the lamp lights.

When positive voltage is applied to
the anode (with respect to the
cathode) the lamp will light. However
it is essential to use a method which
will not damage a lamp connected in
reverse. Hence the applied voltage
must be limited to 3 volts and the
forward current limited to 50 mA. The
following three methods will test

LEDs and determine lead polarity
without risk of damage.
The simplest method is to use a

multimeter, on its lowest ohm range,
as a voltage source. Do remember that
the black or negative lead of the
mulitimeter is in fact at the most
positive voltage. Thus, when the

polarity of lead connection which
causes the LED to light dimly is
found, the anode of the LED is that
lead to which the black lead of the
multimeter is connected.

The circuit of Fig.2a may also be
used, where two 1.5 volt batteries and
a 33 obhm resistor (all in series) are
used to drive the lamp. Again the LED
will light when the most positive
voltage is connected to the anode.

In the last mentioned method, the
applied voltage is not high enough to
damage the LED when the leads are
reversed. If higher test volitages must
be used the circuit of Fig. 2b will be
found suitable. The four series diodes
across the LED, will be forward biased
and, will limit the applied voltage to
2.8 volts, (0.7 volts per diode) thus
preventing damage under reversal.

Any of the above methods may be
used to determine LED lead
connections and to detect faulty
devices.
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CATHODE

ANODE

CATHODE v INSULATED

INSULATED EROM

LAOM HEADER

HEADER

CATHODE

ANODE
s

ANODE CATHODE ANODE
+ P I |
CATHODE
Ps-INDEX
NOTCH
ANODE CATHODE
CATHODE
REF. MARK
ANODE
CATHODE
m OPEN
——
ANODE - Z
CATHODE ——
% O =—
‘%
/

ANODE

THODE
CATHODE ANODE

Fig. 1. Common lead connections for LED indicator lamps.

ZATHODE

ANODE

Fig.2a. Method of determing
z, LED connections using two

tl_
1.5V .
;I LED torch cells and a resistor.

Fig.2b. Higher test
voltages may be
used providing

that diodes are used,
v 4 x EM401 * z as shown, to limit
o 3 the voltage applied
SUINSIY LED 1o the LgD. "I"Ze
resistor R should be
selected as shown
below.
> — -
V=5volts R= 82§) % watt.
V=6volts R=100§) % watt
V=12voits R=22080 % watt

TYPICAL LED CHARACTERISTICS

Power dissipation 200 mwW
Continuous current 50 mA
Peak current 35 A
Forward volts drop 1.6 Vv
Reverse breakdown 30v

Typical characteristics of red LEDs, does
not apply to yellow or green LEDs nor to
lamps designed for TTL or MOS drivers.

DEITRON INTERNATIONAL PTY LTD.
51 KYLE PARADE, KYLE BAY, 2221, N.S.W. Phone 546-7000
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[Emgmﬂﬁ HI-FIDELITY AUDIO

SYSTEMS

For information

about our range
of speakers
contact:

HOENI
AUDIO INDUSTRIES

I 15 Rochester Street,
e Botany 2019.

Telephone: 666 5201
or your local retailer

We also specialize in building to order all
type of horn enclosures for stage or domestic use.

®

THE WORLD LEADING
ELECTRONIC MUSIC
MAKER ALSO

EVANS B.A. UNITS

SEE AND HEAR THESE
UNITS AT ...

A OLIVER
ELECTRONIGS

| 188-192 PACIFIC HIGHWAY, ST. LEONARDS,
POST OFFICE BOX 4. PHONE: 43-5305.

Units by courtesy of Boosey & Hawkes Artarmon HOT LINES: 633-3860, 439-4144

ar ELECTRONICS TODAY INTEFRNATIONAL — OCTOBER 1974
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It's called Hi-Fi Review and it's written specifically for those
thousands of people who are interested in hi-fi but don’t have
a technical background.

Hi-Fi Review is people-orientated. 1t deals with hi-fi in the
home, not hi-fi in the laboratory. It tells you in down-to- -earth
terms just how well — or how badly — a piece of equipment
performs. Whether it will meet your requirements, and

whether it does what its maker says it does. Hi-Fi Review — a
magazine that people can read, enjoy, understand and believe.

SECOND GREAT ISSUE

AT LAST !

~A HI-F IIIIIEIIIIIIE FOR THE IIOII EXPERT

SECOND ISSUE FEATURES:

TESTS — Nakamichi 700 Cassette player, EPI model
100 loudspeakers, Soncb & R4000/2 tuner/amplifier,
Elac 760 tuintable

e HOWTO BUY HI-FI

e SURROUND SOUND AT ZERO COST

¢ HOWCD-4 WORKS

e AUSTRALIAN COUNTRY MUSIC

PLUS: CLASSICAL, POP, ROCK, JAZZ REVIEWS,
MUSIC FEATURES LATEST NEWS FROM THE
HI-FI SCENE WOHRLDWIDE

ON SALE NOW — ALL NEWSAGENTS 80c

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1974 97



BUY STATE OF THE ART SOLID
STATE COMPONENTS -
Direct from the United States!

All listed prices are in Australian dollars, International Postal Money Orders (please send PO receipt with order for immediate
shipment). Banque Chasiers check (preferably in US funds) and rated company cheques (with foreign exchange stamp approvat affixed)

will be accepted. Due to recent Australian government restrictions we are not able to clear personal checks . .

. All goods are new

unused surplus and are fully guaranteed. Orders will be shipped within two workdays of receipt of same. All customs forms will be

attached. Minimum order amount is $5.00, do not add

for orders over this amount.

DATA SHEETS ARE PROVIDED FDR EACH ITEM PURCHASED

postage — we pay postage. Surface mail for orders under $10.00 and Air Mail

7400 SERIES TTL DiP COUNTER DISPLAY KIT—CD-2
7400 Quad 2-input NAND gate.......... $ .20 POTTER & BRUMFIELD Thie k it provides a highly sophisticated
;:g; gu:g g:impu: :S:D g:te. """ gg display section module for clocks, counter
7404 H:x inve:E:r $fALoooaooooaaa 22 or other numerical display needs.
7405 5 I e f e e oo o 00000000 20 The RCA DR-2010 Numitron display tube
7406 Hex inverter buffer/driver*..... .35 :uepgleisgs:;zn: 'Bi:p 12;23;?" ;ggaﬁgssgggz
;:gg .cr}u‘;d12-;x_u':ut tNgAggte.é """"" gg number can be read at a distance of thirty
7420 : llJ :_- mEuNAND ga €. . ‘20 feet. RCA specs. provide aminimum life
pual 4-inpu 000 co for this tube of 100,000 hours (about 11
7430 8-Input NAND gate........ ee. .20 years of normal use).
7440 Dual 4-input NAND buffer........ 20 A 7490 decade counter IC is used to give
o 5 typical count rates of up to thirty MHz. A
;::3 :gg_tg-ge;:;ma:ngeggg:;.;)é;i‘;é;. 138 7475 is used to store the BCD informatior
7448 BCD-to-7 s gme t a od:r/d iver. .80 during the counting period to ensure a non-
7450 Expandable dual 2 eice 3 immue blinking display. Stored BCD data from the
XKSS-OR—? uat : € npu 20 7475 i s decoded using a 7447 seven-segment
7451 E 4 blxn;erl g‘: edz-t decoder driver. The 7447 accomplishes
xg:g_gk-g uat a:; € inpu 20 blanking of leading edge zeroes, and has a
7472 J-K mast. ;X_‘:i;v gfl'.lfi """" 30 lamp test input which causes all seven seg-
7473 Dual Jox master-slave flip-tiep. .40 ments of the display tube to light.
- aSer - Co Kit includes a two-sided (with plated
U] Du;hg—g{ge edge-triggered 40 Type KHP Relay 4 PDT 3A throughnhole s) fibreglass printed cli)rcuit
= Peoesorrrsosnssseeenonnnn s 5 g
i board, three IC's, DR-2010 (with decimal
7475 Quadruple bistable latch........ 75 Contacts ard, th ‘
7476 Dual J-K master-slave flip-flop P‘;;:‘;Qg‘:g:’¥cfzbe' and enough Molex socket
with preset and clear......... 40 24 VDC (650  coil)...... $1.00 EA. P Circuit board is .8 wide and 4 3/8" Tongs
J4L78 e AearanascebaslaveRelipaflopy € A single 5-volt power source powers both the
7483 4-Bit binary full adder (look 120 VAC (10.5 MA coil)..... $1.00 EA. IC's and the display tube
ahead Carry)..eeeecccncencenns .80 play .
7489 64-Bit read-write memory (RAM).. 3.00 CD-2 Kit Complete Only $10.95 1@
7490 Decade COUNLEr..overennraannnans .90 e led and Tested $13.00 )
7492 Divide-by-12 counter (divide by
2 and divide by 6)....c0veennn 60 — ==Y 4
Board Only $2.50 N oA
7495 4-Bit right-shift left-shift LSI CALCULATOR ON A CHIP N
register......oiiiiiiineiaann, .75 This 40-pin DIP device contains a complete
12-digit calculator. Adds, subtracts, multi-
plies, and divides. Output,:s are multiplexed RCA DR2010 NUM'TRON
7-segment MOS levels. Input is BCD MOS ) R R2010 Numi digital
74193  synchronous 4-bit binary up/down levels. External clock is required. Com- P4 d(i::pl-l)aiotube‘.mu;gzs ilngalndeas—
counter with preset inputs.... 1.00 [plete data is provided with chip (includes cent five-volt sev e n-segment
o schematic for a complete calculator). device provides a .6" high nu-
LH G GEVIEHRE CrEm ¥, Complete with data $7.00 meral which can be seenat 2
m Data only $1.00 distance of 30 feet. The tube
LINEARS - has a standard nine-p in base
(solderable) and a left-hand
NE540 70-Watt power driver amp........ $1.00 - decimal point. Each $4.00
NE555 Precision timer.............000. 1.00 SLA 1 OPCOA SPECIAL 4 for $17.50
NE560 Phase lock 1o0p DIP....ceoeveann 2.00 s q
NE561  Phase lock 100D DIP............. 2.00 Pin compatible with MAN-1.
NE565 Phase lock Loop TO-5......vnens. 2.00 YLD D COUNTER DISPLAY KIT CD-3
:gggs :unctéon generator eiBooaogoaoa ggg This kit is similar to t he CD-2 except for
one decoder.......... oo Ao Mounts on .4° centers. EheY o ITowingy
SR ek IR G e HINT DIP. 2 a. Does not include the 7475 quad latch
211 o o S E e Phidaoc i Left-hand decimal point. storage feature.
Dol LEE)s Bhsaodoaooogoaa : b. Board is the same width but is 1"
723 Precision voltage regulator DIP. 1.00
741 Op amp TO-5/MINI DIP 55 $2.00 Each; 10 For $16.00 shorter.
747 Dp 1 l7:‘“ op amp DIP. .. ... ... 1.00 c. Five additional passive components are
748 O:aamp To—g P DIP..... S 1.00 provided, which permit the user to pro-
fransistors o U gram the count to any number from two
CA3018 2 Isolated transistors and a Dar- FA'RCH'LD “TR'MPOT ” to ten. kits may be interconmected
lington-connected transistor pair .75 . 5 e ttouoany n er 2-99, three kits
CA3045 5 NPN transistor array.......... .75 i — | 2-999, etc umb, ’
s . ] , .
Chloee Dual'l éxfferenual Fe0a00a 1 * ! ' - r': d. Complete instructiqns ar e provided to
M100 Positive DC regulator TO-5. « .50 . i pre-set t he modulus for your applica-
LM105 Voltage regulator.......... 1.00 tion
LM302 Op amp voltage follower TO-5 1.25 . 1)) D=3 Boasd Only 82.25
LM3l1 Comparator DIP . L g Torami7450 7“¥ $3.7¢
LM370 AGC amplifier....eeeeeeness. . Brand new 20 turn precision trimer’s. Th:ae |£-. { RCA'DR2016 Y 55'00
- - are prime parts .
LM703  RF-IF amp epoxy TO=5......000004 +25 | FOLLOWING VALUES IN STOCK: mostply ixl:divii C&;mpl;te it inic lud:s :lltof :_he abov;
o i 10 Ohm 1k 50K duall acked | Plus programming parts, instructions, an
IM1595 4-Quadrant multiplier........... 1.00 20 Ohm 2K 100K in sezledpenve- Molex pins for IC's. only $9.25
50 Ohm 5K 200K lopes.
A 100 Ohm 10K 250K .
8093-8094 Tri-state quad buffer DIP..... Sl.gg 200 Ohm 20K 500K Each Only 89¢ LM309K: 5-VOLT REGULATOR
:885(1)-19601 8:i;nggnmﬁttrﬁ;;biztz:fgéz.”' b 0 Gl 2oK 1 Meg This TO-3 device is a complete reg-
ate 15V g en collector DIP 30 Ten for $7.50 ulator on a chip. The 309 is vir-
9 BERgC Please specify P or L (PCB or wire lead s). tually blowout proof. It is de-
. v 0
Order NOW, these won't last! signed to shut itself off with over-

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 wor se case TTL re-
quirement) at current of up to one

ampere.
Each $1.50 5 for $7.00

Babylon Electronics Inc.

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

At A tec, we're not taking our leadership position for granted. We're always

trving harder — challenging ourselves to develop studio monitor speakers that stay a
step ahead of constant improvements in the contemporary recording process.

Ard e can prove it. Here's the latest data on monitors installed in U.S. studios,

as published in Billboard’s 1973 International Directory of Recording Stuios.

MANUFACTURER | NUMBER OF MONITORS USED IN U.S. STUDIOS
I

T

Altec |
JBL
EV |
KLH | I 35
AR | I 29
Tannoy | I 28

But we're not really satisfied — even with this impressive
track record.We're still trying to better ourselves. In fact,
Altec has three all-new studio monitors available right now.
They're a whole new generation of speakers designed
tomeet the whole new range of tomorrow's dynamic
recording technigues. Your studio may need them., Why not
call us for full details.

Altec gives you the best of both worlds proven leadership,
plus an unrelenting commitment to doing a better job.
That's because we've really grown to enjoy being # 1 in
studio monitor sales during the past three decades. And we
intend to stay right there for at least the next three decades
by always being our own biggest competitor — in research,
in quality, in service and in satisfying the demanding needs
of an ever-evolving industry. The domestic ALTEC recently
introduced into Australia has already gained rapid response
from the discerning Hi-Fi enthusiasts.

Number one. ,
And have been for 3,320
nearly 3 decades.

Limited numbers of 604E professional monitors available at $285 each.

Domestic from

412 KENT STREET, SYDNEY Ph. 29-6973

ELECTRONICS TODAY INTERNATIONAL — OCTOBER 1974 99



ELECTRONICS

=it’s easy!

Introducing emitter followers and dc amplifiers.

IN OUR GENERAL discussion of the
ac amplifier we have shown how this
common system component can be
used to increase the amplitude of ac
signals. The frequency range of a
typical ac amplifier may extend from a
few hertz to many megahertz, the
upper limit being limited mainly by
the performance of the active device
(transistor etc) used.

The type of amplifier illustrated, in
Fig.15 of the previous section, is only
one of several different basic design
concepts that we may use. Each
different approach has particular

advantages and disadvantages that suit
it more to one application than
another. For example a different
approach must be used where the
amplifier is to be loaded by a low
impedance or where dc signals must be

amplified.

We will now discuss the three basic
amplifier configurations, their
fundamental properties and their

typical uses. This will then equip us
with the information needed to
understand basic dc amplifiers and, in
addition, modern integrated-circuit
amplifiers.

+V HIGH TENSION (H.T) .

called emitter follow, and

Fig. 1. Basic configurations of transistor (left) and valve (right) amplifiers.
(a) Grounded emitter, grounded nru. (b) Grounded collector more commonly

foliowers. (c) Gmmdadunondgmundgd grid,

PLATE
5 GRID ouT.
N CATHODE
ov
+H.T, |
¢ |
|
IN |
ouT |
ov
HHT
N out
nded plate more tommonly called cathode
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PART 11

In our previously-described amplifier
you will remember that we developed
the circuit from a basic configuration
of the transistor where the emitter is
connected to the negative rail. This
method of connection, naturally
enough, is known as
'grounded-emitter’” and is illustrated
in Fig.1a {together with the equivalent
valve circuit). This, and the other
methods of connection were first
devised for use with valve circuitry and
then conveniently passed on to
transistor technology. There is one
major distinction between the two
amplifier elements — valves operate as
voltage devices, transistors as current
devices. In the 50°'s and early 60’s,
transistor technique was taught by
using analogues with the then
established and widely known valve
practices. Today, valves play only a
limited part in electronics, but we have
included valve counterparts alongside
the transistor circuits to assist those
previously trained in valve technology
and the newcomer too will be
acquainted with components that are
still used in some special applications.

THE EMITTER FOLLDWER

Another valuable configuration is
that given in Fig. 1b — the grounded
collector circuit which is more
commonly called an emitter-follower.

In this case it is the collector that is
connected directly to the supply rail,
not the emitter. The term ‘grounded’
may appear incorrect but, when it is
remembered that a perfect voltage
supply has zero resistance, it can be
seen that the collector is effectively
connected directly to the ground line.
As it is much a case of where the
essential load resistor is placed it might
be easier to remember that this
configuration places the load resistor
in the emitter lead, not the collector
lead. The transistor is wired into the
circuit with the same polarities at each
connection as for the grounded
emitter.

In the development of a satisfactory
grounded-emitter circuit we saw how
the addition of an emitter resistor
provided thermal stability. We also saw
how this resistor reduced the dc gain
of the circuit. This is because the
collector current through the resistor
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produces a voltage drop which opposes
the original drive voltage applied to
the base-emitter circuit.

The emitter follower uses this effect
to provide impedance buffering
between two stages. The output
voltage developed across the resistor is
closely equal to (but not quite the
same because of the voltage drop
across the base-emitter junction) that
applied to the input.

This may seem a futile process for
the voltage level of the signal cannot
be amplified. In fact, however, it is the
signal current that is amplified. The
emitter-follower, therefore
complements the operation of the
grounded-emitter  circuit. It s
invaluable as a means to raise the
current level of signals without altering
the voltage level.

Although current gain is very
important in  some applications
(discussed later), in " small signal
situations we usually regard the

emitter follower as an impedance —
conversion stage. This will become
more obvious after we examine
emitter-follower characteristics.

The voltage drop across the forward
biased base-emitter junction is a
constant {(almost) 600 mV for a silicon
transistor (400 mV for germanium).
Thus the voltage at the emitter closely
follows the signal at the base, but with
a 600 mV lower mean dc level.

Hence the voltage gain of the emitter
follower is always slightly less than
unity.

A Ze
gain A= .1_+._..25
Ze +(gm ,6 )

Where

Ze = impedance in emitter

1 .

gm = a factor dependant on resis-
tances within the transistor
but typically 50 obhms at

1 mA for small transistors
(falls with increasing current).

Zs
B

Thus if an emitter resistor of 1k is
used with a transistor having a f of
100 and the impedance of the source
is 2k.

source impedance

transistor current gain.

Voltage gain A =

1000 _ 1000 o3
1000 + (50 + 2000, 1070
100

Input Impedance
;o 1
Zin=f(Ze + g_m)

Thus.for our example
Zin = 100 (1000 + 50)

= 105 k
Output Impedance
Zs 1
Zout= _B— + QF‘
= 2_1%00—0 + 50
= 70 ohms

The actual output impedance is the
value as calculated above in parallel
with the emitter resistor. That is, in
our case —

70//1000 = 65 ohms

Thus we can see that the input
impedance of 105k will not
appreciably load the 2 k source and the
full signal woltage (0.93 gain) appears
at the emitter across an impedance of
65 ohms. Thus we see how the
impedance conversion has taken place.
By choosing the correct values -this
impedance may be adjusted to a
desired value, eg 50 ohms.
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The emitter follower, therefore, can
be used to connect a low input
impedance stage to a preceding
high-output impedance stage without
introducing serious attenuation due to
loading.

For example, if a stage with an
output impedance of, say 10k is to
drive astage with 1 k input as shown in
Fig.2 a direct connection would load
the first stage so much that its signal
voltage output level would be reduced
to roughly- one tenth of its original
magnitude. A single emitter-follower
stage can be designed to have 100 k
input and 50 ohm output which will
enable the original two stages to be
joined with little attenuation of the
signal level. Figure 3 shows a typical
circuit in which voltage gain is
obtained by a grounded-emitter stage
followed by buffering with an emitter
follower. )

The amount of impedance reduction
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ELECTRONICS —it’s easy!

GROUNDED GROUNDED GROUNDED
BASE EMITTER COLLECTOR
Current Gain <1(.98) High (200) High (200)
Voltage Gain High High <1
input Impedance  Low (40) Medium High
(2 k) {100 k)
Output Impedance High Medium Low
{1 Megohm} (30 k) (1k)
Power Gain Medium High (40 dB) Low (16 dB)
(30 dB)
Cut-off Frequency High Low %epends on
L
Voltage Phase
Shift [L.F.) Zero 180° Zero

Fig. 5. Comparison table of characteristics for alternative connection modes.

Note that these are typical values only.

attainable depends largely upon the 3
value of the transistor. Where greater
than tenfold reduction is needed tne
designer can resort to cascading two or
more emitter-follower stages or use
can be made of special
semi-conducting active devices (eg the
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field-effect transistor) that have high
input impedances.

When the buffer stage is also the final
output stage, and is required to drive
an actuator such as a loudspeaker or
relay coil, the actuator itself may be
used as the emitter resistor, being

wired into circuit as shown in Fig.4. In
this case there is no need to provide a
separate resistor.

The emitter follower does not change
the phase of the signal. This contrasts
with the grounded emitter amplifier
where a positive-going signal becomes
a negative going output. That is, ac
signals are phase shifted by 180° or
one half-cycle.

The emitter-follower is a robust stage
and is less likely to be damaged than
the grounded-emitter circuit. The main
point to watch is that the emitter load
impedance (the resistance value added
in parallel with the input resistance
value of the next stage) is not so small
that the collector current | exceeds
the  manufacturer’'s stated  safe
maximum value,

The input base connection of the
emitter-follower stage is usually
coupled directly to the output
{collector) connection of  the
preceding stage. There is no need for
thermal runaway compensation or for
a bias network. The emitter-follower is
a very simple stage but nevertheless a
very important one.

GROUNDED BASE
CONFIGURATION

Having grounded, firstly, the emitter
then, secondly, the collector the next
obvious stage design is to ground the
base.

The schematic of a grounded-base
stage is given in Fig.lc. This design is
seldom used but there are
circumstances where its peculiar
characteristics render it useful. It can
provide voltage gain roughly
equivatent to the f of the transistor
but it cannot provide more than unit
current gain. Its usefulness arises from
its ability to couple low-impedance
input  transducers — microphone
transformers for example — to normal
grounded emitter gain stages with
optimum power transfer. The input
impedance of the grounded-base stage
is in the region of tens of ohms and
the output impedance is near a
megohm.

The characteristics of the three
configuations for a transistor are
tabulated in Fig.5. Such a table can
only be used as a guide, for the actual
values of each circuit depend largely
upon the 8 of the device and upon the
passive components wired in to form
the practical working stage — all
remarks made apply to both p-n-p and
n-p-n transistors alike; only the
polarity of the supply needs to be
changed.

THE COMPLIMENTARY
TRANSISTOR

The foregoing explanations implicitly
suggest that the emitter of a p-n-p
device must always be connected to
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the positive polarity and that of a
n-p-n to a negative polarity. This is
usually the case in practice — but not
an absolute rule.

Remembering that the transistor is a
three-layer device we can see that it is,
in principle, symmetrical. The p's of a
p-n-p device could, in principle, be
either the emitter or the collector,
implying that it could be connected
either way into a circuit. In practice,
the junctions are made in such a way
that operation is optimized for the
connections stated by the
manufacturer. It is, however, possible
to procure special transistors that are
made to exhibit similar characteristics
for both possible connections of the
collector and emitter, but one seldom
meets the need for this in electronic
circuits.

DC AMPLIFIERS

We have seen how it is necessary to
add passive components to a basic
active element to construct a practical
ac amplifier. The same applies to
constructing a practical dc amplifier,

To better understand what is
required let us examine the different
requirements of ac and dc amplifiers.

In the ac amplifier two different
design conditions exist together, the
bias and other steady state conditions
and, the ac coupling which allows the
signal to cause variations around these
steady state conditions. This s
necessary so that both polarities of the
ac waveform may be amplified. Thus
each stage in a chain of ac amplifiers is
self-contained that is, the dc levels of
one stage are not imposed on the next.
This is illustrated in Fig. 6a.

If the signal to be amplified is a dc
level (including also signals below 5
Hz) it is not possible to isolate the
steady-state conditions of successive
stages and some. means of direct
connection must be used.

Figure 6b illustrates a basic method
of interconnecting dc ‘amplifiers by
means of a resistor. It is obvious that
the dc level at the collector of Q1 will
cause current flow into the base of Q2
and a corresponding collector current
in Q2. This implies that with no signal
to the base of Q1 the output voltage
from Q2 will not be zero, and its level
will depend on the conditions in the
previous stage.

From this we see that the first
important requirement is to carefully
select resistor values such that the
following stage is not driven into
saturation. The series coupling resistor
is thus chosen to limit base current
into Q2. It must not be too high,
however, because the dc signal will be
attenuated by the ratio of this resistor
to the base-emitter resistance of the
following transistor,

A further problem is that when the
input to the base is zero, the collector

" output is not zero but at the supply

voltage. So that even with no input to
the first stage, the second may well be
saturated.

Thus this particular approach, whilst
capable of providing. some dc
amplification, is not very practical.
Resistors must be chosen to suit actual
betas of the transistors used as a
change in gain means a change in
output current and in bias to the next
stage.

Assuming we managed to establish a
workable set of values the next
problem is that the values of the
components and the gains of the
transistors may {(and do!) change with
age and, more spectacularly, with
temperature. Thus if the output (dc)
voltage is somehow set so that it is
zero with zero level input, it
subsequently will drift in time and
with temperature. If the overall gain is
100 000 (typical value) it does not
require much drift at the first stage to
fully saturate the last stage! (A 10 V
swing is produced by a tenth of a
millivolt change).

Fig. 7. Basic grounded-em itter stage of a
dc amplifier is rarely satisfactory due to
drift in Voue dué to changes in leakage
current lop.

Fig. 8. Schematic of the differential pair arrangement OV

Finally, to add to the problems to be
faced by the designer we have not
overcome the problem of amplifying
both positive and negative polarity
signals; the schematic arrangement of
Fig. 6b can only handle negative
signals. Positive signals merely bias the
input stage:  into a totally
non-conducting stage. An  n-p-n
equivalent (of Fig. 6b) handles positive
signals but not negative,

TURNING THE TRANSISTOR
ELENENT INTO AWORKING
OC AMPLIFIER

A decade ago the electronic system
builder had to design and build his
cwn dc amplifiers Commercial units
were available put were very
expensive. The dc amplifier was
regarded as a system block best
avoided if possible! Numerous designs
were investigated in an attempt to
overcome the problems in 3
satisfactory way but it was not until
1936 that the first successful high-gain
dc amplifier was built {in Sweden) by
Buchtal and Nielson. Since then many

+V

INPUT §

ABSOLUTE VALUE
OF EACH OUTPUT
5 ISWELL BELOW OV

—

which is used to reduce effects of thermal drift.

 DIFFERENTIAL
. AMPLIFIER

BRIDGE
] R1 R2
——
—
——
WV RX RV1
BALANCE

TONEXT DIFFERENCE
ANPLIFIER STAGE

-

Ve
S

£
S

Fig. 9. Differential dc amplifiers are ideal for use with Wheatstone bridge arrangements
and sensors of various kinds. The circuit provides high common-mode rejection. That it '
is rejects noise hum ete. and only amplifies the difference signal,
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ELECTRONICS -it’s easy!

intriguing circuit ‘tricks’ have been
devised to overcome the drift problem
that is still encountered with this and
subsequent designs.

Today the situation has, quite
suddenly, been reversed and we more
often than not use a dc amplifier to
provide the relatively simple ac
amplification than build a
special-purpose ac amplifier.

This revolution has come about with
the use of integrated circuit
manufacturing  methods  whereby
numerous elements — (typically, 20
transistors, half as many resistors and a
capacitor or two) are formed into adc
amplifier that, now markets for $1.00
or less and, may be mounted in a space
about 5 mm square.

The circuit requirements of a dc
amplifier stage have not been eased; in
fact a modern amplifier in integrated
form contains more elements than its
earlier discrete predecessor. Now, a
few highly specialised designers devise
the IC circuit which, after extremely
thorough testing, is made as a one
piece package that the
electronic-system designer then uses as
a basic building block.

The low price of such amplifiers
means that, despite their internal
complexity they can be used as freely
as transistors were a few years ago.

Before we discuss how to use these
amplifiers, let us consider some basic
circuit techniques that are used to
create the general purpose dc
amplifier.

THE DIFFERENTIAL PAIR

In the basic grounded emitter circuit
shown in Fig.7 V out will be roughly 8
times V in. However an unwanted
leakage current, termed lco, also flows
through the device and resistor and,
produces voltage drops across them.
Thus the Vg,¢ value may alter even
though Vi, remains the same. When
several stages are cascaded, to provide
a gain approaching a million, the
temperature dependency of |, is large
enough to produce a considerable
swing in output voltage. Obviously
such a system is unworkable, more a
thermometer than a useable dc
amplifier!

One remedy is to control the
temperature of the element and this
was standard practice in early units.
Today internal electronic
compensation will overcome this
problem except in the most stringent
cases.

There is, however, a more powerful
method of eliminating the temperature
effect. It uses two transistors to form
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what is known as a differential pair —
as shown in Fig. 8.

When used as a single input dc
amplifier, input 1 (or 2) is connected
to the bottom rail with the signal to be
amplified being fed into the other
input. {The emitter resistor provides
further temperature compensation),
When the working input is also
connected to the bottom rail both
transistors are connected in an
identical manner, Thus the two
coilector resistances are equal, and if
the two transistors have similar leakage
currents, the voltages developed at
each collector will be closely identical
and will ‘track’ each other with
temperature changes.

The output is taken to be that
between the two collector voltages,
not from one of the collectors to
ground. When the two inputs are
identical {no difference input signal)
the output will be zero. (If not, VR 1 is
trimmed to make it so.) If one input
rises above the other in magnitude, the
output between the collectors will
swing accordingly, but with the
opposite sense and larger amplitude.

In this way the differential pair
handles bi-polar {positive or negative
going) signal swings, and provides
significant temperature compensation.

A further advantage of the
differential method is that any noise
{such as mains interference or humj is
common to both transistors and,
therefore, does not appear at the
output, This is called common-mode
rejection,

A similar differential circuit can be
constructed using a pair of

emitter-followers. In this case current
gain is obtained instead of voltage
gain.

To obtain more gain such a stage can
be connected to the two inputs of a

following differential pair. Note
particularly that the output has no
connection with the common lower
rail and any attempt to make such a
connection prevents correct operation
of this compensating method.

In many cases where dc amplification
is needed, the input already exists as
two leads which cannot be connected
to earth — Fig.9 shows the commonly
encountered Wheatstone bridge used
in measurement. A small change in R X
causes the bridge to go out of balance
providing either a negative or positive
output signal to the differential
amplifier. In practice RX might be a
temperature-sensitive resistor
(thermistor) a strain-sensitive
resistance grid (strain/gauge) or a light
dependent resistor (LDRJ, to name
just a few uses of the bridge.

Thus it can be seen that the
differential pair concept is invaluable
in the creation of a workable dc
amplifier. In discrete designs the
transistors must be carefully matched
for best results. In IC designs however
this close matching of both
characteristics, and the temperature of
the devices is almost automatically
achieved.

THE COMPLEMENTARY PAIR

The differential pair can handle a
bi-polar signal swing but has two major
disadvantages. Both output leads must
be isolated from ground and the
method is wasteful of both power and
transistors. For these reasons dc or ac
power output stages (where power lost
as heat is expensive)often use what is
called a complementary-pair circuit —
shown schematically in Fig.10.

Here the load is connected between
the two joined emitters of p-n-p and
n-p-n transistors and the 0 volts rail,
and the two bases connected together,
If the input signal swings positive the
upper transistor begins to conduct,
increasing the positive voltage applied
to the load, and the other transistor is
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Fig. 11. Two transistors connected as
a “Darlington pair” provide a super
Transistor and perform better than
two emitter followers caseaded.

biased into a safe ‘off’ state. In the
reverse direction the opposite applies.
As the complementary pair uses
emitter followers it is inherently
stable. However transients or other
effects could possibly switch the
off-state transistor to an on-state in
which case the transistors would
rapidly be destroyed. Addition of
small value resistors in each collecto
helps to reduce this risk.

THEDARLINGTON PAIR

When the need arises for an
amplifier with high input impedance
the initial stage could be an emitter
follower. If still higher input
impedance is needed it is better to use
the Darlington-pair circuit shown in
Fig.11 than to cascade emitter
followers. Although not immediately
obvious, this circuit does consist of
two cascaded emitter followers in
which the emitter load for the first
transistor is the base-emitter junction
of the second. With the Darlington
pair it is relatively easy to obtain input
impedances of greater than 1 megohm.
For still higher values the designer
would normally use the field-effect
transistor (FET). This will be
explained later in the series.
Darlington pairs are, in effect, a
super-transistor for the combined unit
still has three terminals, has far greater
input impedance and a typical
combined gain of 30 000. The pair is
available as a single packaged unit.

THE INTEGRATED
CIRCUIT LINEAR
AMPLIFIER

Having covered the main (but by no
means all) circuit concepts used to
build high performance dc amplifiers,
we are better able to look a little
closer at the IC operational amplifier.
This circuit block is now used as the
general purpose amplifier for both dc
and ac analogue signals.

The ideal amplifier should be
extremely stable to temperature
changes, should not drift over long
periods of time, should have relatively
high input impedance, very low output

impedance, wide tolerance to voltage
supply variations, not be damaged by
accidental short circuits of the output
and be standardised in mounting
methods and supply voltage.

Before IC devices were made,
numerous manufacturers provided dc
amplifiers in even more numerous
packages and forms, This did not lead
to the drastic price reductions realized
by {C manufacturing, additionally
their high cost did not guarantee that
the units were as good as their makers
claimed.

Today there are many makers of
integrated circuit components. All
offer dc amplifiers that provide a
performance so good that we rarely

design is very difficult. We just wire
them in and forget them.

Figure 12 shows the basic circuit
schematic of the very commonly used
uA 709 operational amplifier. This
unit requires the addition of several
components but is now a standard IC
offered by numerous manufacturers. A
later design that is commonly
available, and inexpensive, is the uA
741 shown in Fig. 13. This unit needs
fewer components to complete the
amplifier circuit.

Integrated circuit amplifiers are
marketed in single units mounted in
round cans and flat packs. One form is
also sold with four dc amplifiers on a
normal dual-in-line flat pack. Figurs

even remember that dc amplifier 14 is a useful reference chart of the
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Fig. 14. Symbols, case outlines and connections for the commonly encountered

active devices.

main semi-conductor packages
(including some yet to be discussed)
and their connections.

REFERENCES

Data

Semiconductor manutacturers are
pleased to provide data sheets and
application notes for their products.
The electronic engineer uses these for
design data and basic system ideas.
Well known companies are:—

National Semiconductor, Fairchild,
General Electric, Motorola, Philips,
RCA, STC, Plessey, Sinclair, Texas
Instruments, Hewlett Packard,
Sprague, A.W.A,

Data is provided in several forms.

ELECTRONICS TODAY

{a) Books and binder catalogues
that are expanded with time {not
always a free service).

{b) Application notes which often
run to 100 page unbound books.

{c) Individual data sheets giving
vastly more data and detail than
normal user needs (these may tend to
confuse when first encountered).

For those who have a mathematical
bent, and an urge to know the
intricate  whys and wherefores of
amplifier design, an inexpensive useful
text is the:—

“Transistor Manual” by General
Etectric, this is now in its 7th edition.
It gives the theory of operation of
transistors and plenty of generalised
practice.
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ELECTRONICS
— in practice

OFTEN THE NEED arises to drive an
output device, such as a relay, with a
smaller input signal. The gain needed
can easily be obtained with a single dc
connected transistor stage which
switches the power to the relay. This
requires the transistor to operate in
what is called switching mode (rather
than linear amplification). Although
switching circuits have not yet been
covered this exercise is useful, helps to
build more confidence in the use of
transistor devices and illustrates more
problems of dc circuitry.

The basic circuit is given in Fig.15.
With the switch in the off position the
transistor base current is at minimum
and V¢e rises to nearly 12 V (the
transistor ‘resistance’ changes to be
very much greater than the resistance
of the coil of the relay). The coil is
then de-energised. (The switch, in
practice, could be replaced by any
other device which provides sufficient
voltage change to switch the transistor,
eg another transistor or LDR etc).

When the switch is put to the on
position, base current flows and is
limited by Rp. This is chosen to ensure
that the transistor is fully conducting
and, therefore, providing a very low
resistance compared with the relay
coil. The coil is then virtually
connected across the supply and the
relay operates.

A diode is connected across the relay
to absorb the large voltage spikes that
are induced across the relay as the
current through it collapes when the
transistor is turned off. Without it the
transistor would be pulsed and
probably destroyed.

The design steps are as follows:

(a) To fully energise the relay 12
V/185 Q of current (65 mA) must
flow through the transistor.

(b) From data charts we select
BC108 (or BC107, 109) as being
capable of withstanding the 12 V
supply and the 65 mA needed. The
actual limits of the BC107 n-p-n series
are shown in Table 1.

{c) The minimum gain () of a 8C
108 is around 100, so the base current
of the on-state must be at least 65/100
= 0.65 mA. To be on the safe side
double this, for it is essential that the
transistor be properly saturated. A
base current of, say, 2 mA s,
therefore, needed. Further delving into
the data sheet values and curves
establishes that this value of Iy is well
wi thin safe limits.

{d) Choose R}, to give 2 mA from a
12 V supply which leads to a value of
6 k for which the nearest preferred
value is 5.6 k.

These simple steps can be greatly
elaborated upon by the trained expert

Ve max. (Volts)
(hase shunted to emitter)

Vee max. (Volts)
(base lead open)

lem (MA)

P total max (mW)
(maximum dissipated power)

hfe (B)

ft (max. useful

frequency)
but for general wusage they are
adequate.

The circuit, therefore, operates the
65 mA reply coil with a control
current of only 2 mA — a considerable
reduction. For further sensitivity
another stage can be added as shown
in Fig.16.

Now the design criteria is that the
extra transistor provides 2 mA when
switched off — which also means it
must pass about 4 mA when on, for
the collector resistor decides the flow
into the following stage as well as into
the transistor. The base current of Q1
is, therefore, now 50uA or less. Note
also that the phase is now changed —
with the switch up the relay is ‘off’
instead of ‘on’ as in Fig.15.

Switching circuits are the easiest dc
circuits to design, for thermal effects
are not so rampant. This is because the
currents needed can be over-driven to
ensure that changes in leakage and gain
do not bring the transistor out of the
‘off’ or ‘on’ state.

TABLE |

BC107 BC108 BC 109
50 30 30

45 20 20

200 200 200

300 300 300
125-500 125900  240-900
300 MHz 300 MHz 300 MHz

It is good practice to clamp the base
to earth when the transistor is in the
off state. Should the base be left
open-circuit, thermal runaway may
occur. This is because the leakage
current, dependant on temperature,
causes Vpe torise, collector current to
increase and further temperature rise
to occur — thermal runaway.

In the two-stage switch Ve of the
first transistor never quite goes to zero
so a small base current is injected into
the next stage. Thus it is by no means
certain that the second transistor will
turn off.

This can be overcome by using a
small resistor or a forward-biased
diode (which produces a 600 mV
voltage drop) in the emitter of the
relay driver transistor. This raises the
turn-off voltage at the base of Q2 well
above the saturation-voltage at the
collector of the preceding transistor
ensuring reliable turn-off of Q2, and
little chance of spurious turn-on due
to transients. [

+12v

Fig. 15. The use of a

transistor as a dc switch
l provides greater

sensitivity for a relay.
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] Fig. 16. Two stages of dc amplification further increase the sensitivity, but, are more

I difficult to design. (see text).
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POT CORE
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DESIGNING POTCORE
FILTER COILS

FERRITE potcores are widely used
in the construction of small inductors
and transformers. However very few
amateurs know how to choose a core
appropriate to their needs, or how to
wind a coil of specific inductance.

This article describes a simple
method of designing chokes for low
frequency applications. The design of
coils for high frequency applications,
and of transformers, is beyond the
scope of this article. Design details
given apply only to the Philips ‘P’
series of pot cores and more
particularly to the 18 mm (P18/11)
and 26 mm (P26/16) diameter cores
which are the most commonly
available.

Each core size is available in four
different ferrite materials (3H1, 3B7,
3D3, 4C6) to cover the frequency
range from audio to about 20 MHz.
Additionally each material, in each
size, is available with a number of
permeabilities to cover different
inductance, stability and Q factor
requirements.

There are two factors commonly
used to classify ferrite cores. These are
effective permeability (ue) and AL
factor.

The pe factor is primarily determined
by the permeability of the material
used and its cross sectional area, and
secondly by the air gap left between
the centres of the two core halves, For
example an 18 mm 3B7 core without
any air gap (type 0 4000) has a ue of
1750 and a tolerance on inductance of
+25%. The use of increasingly larger
air gaps in the same core size and
material lowers the ue but increases
the stability and reduces the tolerance
on inductance.

A second factor in common usage is
AL. This factor gives, in nanohenries,
the inductance of ONE turn on the
core. The inductance of N turns on the
core is

L'=N? AL x 10 ° millihenries

The selection of a core size, a core
material, a permeability value, a wire
size and the number of turns depends
on all the following factors:—

TABLE 1

FREQUENCY RANGE CORE TYPE
0.1 — 200 kHz 387, 3H1
200 kHz — 2 MHz 303

2 MHz — 20 MHz 4C6

— inductance, stability of inductance

— frequency range

— Q factor

— unbalanced dc coil current

— level of ac coil current

Choosing the correct core taking a//
these factors int2 account is a difficuit
task indeed. However a large number
of core types are eliminated by first
selecting in acco-dance with frequency
range and stability.

FREQUENCY RANGE

Firstly select the core material from
Table 1 in accordance with the desired
frequency range. To choose between
3H1 and 3B7 it is necessary to
consider temperature stability.

If the tuning capacitors associated
with the coil have small or varying,
temperature coefficients, a 3B7 core
should be used as they have the lowest
temperature coefficient in the range
0° — 70°C. Alternatively, if using
polystyrene capacitors (temp coeff
—150 PPM/©C) a 3H1 core having an
effective permeability ue) around 150
will give excellent temperature
compensation for the temperature
coefficient of these capacitors.

INDUCTANCE STABILITY

Since the inductance of a coil is
proportional to core permeability, the
change of effective permeability (ue)
with temperature determines the
stability of inductance.

The percentage change of inductance
with temperature is linearly
proportional to ue and hence low ue
cores should be used for greatest
stability.  Stability is therefore
obtained at the expense of inductance
obtainable with a given core size.

The temperature effect is not large
enough to affect any but the most
critical of applications and the
tolerance on inductance as stated in
tables 2 and 3 will be obtained over
the temperature range +15° to +35°C.

DIRECT CURFRENT

A direct current in the winding will
change the inductance value of the
core and if large enough, could cause
saturation. In general large air gaps,
and hence lower permeability (ue),
cores should be used where large dc
currents are flowing.

Q FACTOR
The Q of a coil is influenced by
different factors at different
frequencies.
At frequencies below 10kHz it is
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almost completely determined by the
dc resistance of the winding. The Q
factor of any given coil increases
linearly with frequency, and the larger
the core, the larger the Q. The highest
Q factors are obtainable by using
gapless cores of 3H1 or 3B7 material
(providing that tolerance and stability
are acceptable) eg. 04000 series
(P18/11) and 08000 series (P26/16).

Throughout the ultrasonic range core
and winding loses affect Q, but Q
factors of several hundred may still be
obtained by optimum choice of wire
and core, such that core and winding
losses are equal. For further
information, on optimum design,
reference should be made to Philips
Data Handbook — Components and
Materials, Vol. 4.

At higher ultrasonic, and lower radio
frequencies, additional factors of
dielectric and skin-effect losses and
parallel winding capacitance, all affect
Q making exact design difficult. Use of
Litz wires, split section formers and
small cores with low pe values will
assist.

INDUCTANCE

The tolerance given on inductance, in

Tables2 and 3 is obtained when using

the specified core, and a wire size that
will completely fill the former close
layer wound. Due to slight changes in
wire diameter and different methods
of winding, the exact number of turns
accommodated may vary by * 10%.
Hence it is safer, when winding
experimental coils, to only try and fit

90% of the turns indicated 1 the
maximum number of turns tab
If the former is only partiy filled,

errors up to 4% may occur with the

lower ue cores. However the of an
adjustor will allow a + 10% « ment
range which is generally sufficient to
cope with tolerances found ctical
circuits.

When optimum stabilit .+ required
the type of adjustor th. rches @
certain core should be uscd If it is
Jesired to widen the adiustor ¢ range,
at the possible expense nt «! ity, an
adjustor indicated for a ot vre with a
high upe value may be . with a

potcore of low ue value.

Design data for this article has been
derived from the Elcoms publication
— “Ferroxcube Potcores™ 1972.
Nomograph copyright — Electronics
Today International.
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POT CORE COIL DESIGN
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Table 2 P18/11 Potcores

A. PRE-ADJUSTED PAIRS WITH STANDARD p, VALUES
catalogue number grade effective number tolerance on adjustor type adjustor colour
4322.022... of permeability | of turns inductance 4322.021....
ferroxcube (1) for 1 mH %
o«
28030 387 33 98.2 +1 30780 green
28040 387 47 82.3 +1 30800 red
28050 387 68 68.4 +1 30980 white
28060 387 100 56.4 +15 30980 white
28070 387 150 46.1 +2 30810 brown
28080 387 220 38.1 +3 30810 brown
28090 387 330 31.0 +3 31090 grey
28230 3H1 33 98.2 +1 30780 green
28240 3H1 47 82.3 +1 30800 red
28250 3H1 68 68.4 +1 30980 white
28260 3H1 100 56.4 15 30980 white
28270 3H1 150 46.1 +2 30810 brown
28280 3H1 220 38.1 +3 30810 brown
28290 3H1 330 31.0 +3 31090 grey
28430 303 33 98.2 +1 30780 green
28440 303 47 82.3 +1 30800 red
28450 303 68 68.4 +1 30980 white
28810 4C6 15 146 +1 30780 green
28830 4C6 33 98.2 +1 30790 yellow
08000 387 1910.0 129 +25 - -
08200 3H1 1910.0 129 +25 - -
08400 303 730.0 20.8 +25 - -
N=ay/L(Lin 103 H)
B. PRE-ADJUSTED PAIRS WITH STANDARD AL FACTORS
catalogue number grade AL corres- tolerance on adjustor type adjustor colour
4322.022 . .. of factor ponding inductance 4322.021....
° ferroxcube He %
value

29030 387 63 20 +1 30780 green
29040 3B6 100 31.8 +1 30780 green
29050 387 160 51 +1 30800 red
29060 387 250 79.5 +1 30980 white
29070 387 315 100.2 15 30980 white
29080 387 400 127 +2 30810 brown
29100 387 630 200 +3 30810 brown
29110 387 10® 318 +3 31090 grey
29120 387 1600 510 +3 31090 grey
29230 3H1 63 20 +1 30780 green
29240 3H1 100 31.8 +1 30780 green
29280 3H1 160 51 +1 30800 red
29260 3H1 250 79.5 +1 30980 white
29270 3H1 315 100.2 15 30980 white
29280 3H1 400 127 +2 30810 brown
29300 3H1 630 200 +3 30810 brown
29310 3H1 1000 318 +3 31090 grey
29320 3H1 1600 510 +3 31090 grey
29430 303 63 20 +1 30780 green
29440 303 100 31.8 +1 30780 green
29450 303 160 51 +1 30800 red
29460 303 250 795 +1 30980 white
29830 4C6 63 20 +1 30780 green
29840 4C6 100 318 +1 30790 yellow

L=N2AL (109 H)

C. COILFORMERS

catalogue number of
number sections
4322.021.30330 1
4322.021.30340 2
4322.021.30350 3
4322.021.30130 1 with pins
4302.021.20030 1 with pins

D. MOUNTING PARTS

catalogue description
number

4322.021.30550 container
4322.021.30660 spring
4322.021.30470 tag plate
4322.021.30710 nut
4322.021.30720 bush
4302.021.20020 clip

ELECTRONICS TODAY INTERNATIONAL —OCTOBER 1974




Table 3 P26/16 Potcores

A. PRE-ADJUSTED PAIRS WITH STANDARD 1o VALUES
catalogue number grade effoctive number tolerance on ad justor type number adjustor colour
4322.022.... of permeability | of turns inductance 4322,021...
ferroxcube (L) x %
24030 387 33 120 1 30760 green
24040 387 47 100.5 +1 30770 red
24050 387 68 83.6 1 30960 yellow
24060 387 100 68.9 15 30970 white
24070 387 160 56.3 +2 30730 brown
24080 387 220 46.5 +3 31080 grey
24230 3H1 33 120 +1 30760 green
24240 3H1 100.5 100.5 +1 30770 red
24250 3H1 68 83.6 +1 30960 yellow
24260 3H1 100 68.9 156 30970 white
24270 3H1 160 56.3 2 30730 brown
24280 3H1 220 46.5 +3 31080 grey
24430 303 33 120 +1 30760 green
24440 303 47 100.5 *1 30770 red
24450 3D3 68 83.6 3 30960 yellow
24810 4C6 15 178 +1 30760 green
24820 4C6 22 147 + 30770 red
24830 4C6 33 120 +1 30970 white
04000 3B7 1750 16.5 26 - =
04200 3H1 1750 16.5 *25
04000 303 705 269 +26

N=o~/L(Lir 103 H)

B. PRE-ADJUSTED PAIRS WITH STANDARD AL FACTORS
catalogue number grade AL factor corres- tolerance on adjustor type adjustor colour
4322.022.... of ponding inductance 4322.021...
ferroxcube Mg «
value
25030 387 63 30 +1 30760 green
25040 3B7 100 475 +1 30770 red
25050 3B7 160 76 + 30960 yellow
25050 387 250 119 15 30970 white
25070 387 315 149 +2 30730 brown
25080 387 400 190 +2 31080 grey
25100 387 630 298 +3 31080 grey
25230 3H1 63 30 4| 30760 green
25240 3H1 100 475 +1 30770 red
25250 3H1 160 76 +1 30960 yellow
25260 3H1 250 119 156 30970 white
25270 3H1 315 149 +2 30730 brown
25280 3H1 400 190 +2 31080 grey
25300 3H1 630 298 +3 31080 grey
25420 303 40 19.0 +1 30760 green
25430 303 63 30 + 30760 green
25440 303 100 475 +1 30770 red
25450 303 160 76 +1 30960 yellow
25810 4C6 25 119 +1 30760 green
25820 4C6 40 19.0 +1 30770 red
25830 4C6 63 30 +1 30970 white

C. MOUNTING PARTS
C. COIL FORMERS catalogue description
catalogue number of number
number soctions 4322.021.30530 container
4322.02130270 1 4322.021.30640 spring
4322.021.30280 2 4322.021.30450 tag plate
4322.021.30290 3 4322.021.30710 nut
4322.021.30090 1 with pins 4322.021.30720 bush
4302.021.20010 1 with pins 4302.021.20000 clip
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* Pack quantities in sets of 10 pairs or 20 halves.

not pot luck

Remember when choosing a potcore

meant selecting from upwards of 2,000 cores?
Duplication abounded. There were delays

in delivery. Remember?
Now ELCOMA change all that.

By analysing customer preferences, we've

been able to rationalise our entire
potcore range.

Now we have 308 different types of potcores.
We've called them the Philips “P" Series.

They're all listed in a handy ready
reference for easy selection.

We've also a preferred range’covering the
series P18 and P26 supplied with AL factors
(all with corresponding ne values) and made

here in Australia at our Hendon plant.

Cet the booklet that details the entire
ELCOMA range. It's yours free

when you write to:

ELCOMA, P.O. Box 50,

LANE COVE, N.S.W. 2066

PREFERRED RANGE
P18/11 POTCORES —PRE-ADJUSTED PAIRS
Catalogue Grade Corres- Tolerance on Adjustor
Number of Fae:tLor ponding Inductance Type Agc':l‘::‘c:'
4322.022 Ferroxcube u e Value % 4322.021
25040 3aB7 100 475 1 30770 Rea
25050 3B7 160 76 1 30960 Ye oo
25060 3aB7 250 19 15 30970 IS
25070 3B7 315 149 =2 30730 Browr
25230 3H1 63 30 1 30760 Greer
25250 3H1 160 76 “1 30960 Ye cw
25260 3H1 250 119 15 30970 Neote
25270 3H1 S 149 2,03 30730 Broa~
25280 3H1 400 190 *2 31080 Grey
25300 3H1 630 298 £23) 31080 Grey
04000 a7 3673 1750 EE125) =
04200 3H1 3673 1750 =25 -
SEPARATE POTCORE HALVES
4322 020 21500 3B7 *2770 =>1310 = —
4322 020 21510 3H1 >2770 21310 -
P26/16 POTCORES—PRE-ADJUSTED PAIRS
Catalogue Grade Corres- Toterance on Adjustor q
Number o g, pordng ing e
4322.022 Ferroxcube e Value % 4322.021 |
+29080 aB7 400 127 RS2 30810 Broan
29260 3H1 250 79.5 *1 30980 White
129270 3H1 315 100 2 2295 30980 White
+29280 3H1 400 127 =124 30810 Brown
+29300 3H1 630 200 =3 30810 Brown
° 129310 3H1 1000 318 =3 31090 Grey
08000 B7 6009.3 1910 =225
08200 3Ht 6009.3 1910 =201 —
SEPARATE POTCORE HALVES L=N-AL(O H)
4322 020 22000 3B7? 245043 21430 —
4322 020 22010 JH1 >4504.3 1430 — =

PHILIPS

153.75

ELCOMA
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IF YOU KNOW TRUE COMMUNICATIONS VALUE... INSIST
ON THE —7~£arssz7c_ DX-160 5 BAND RECEIVER

The big, exciting professional...a real brute of a receiver with gutsy, no-nonsense circuitry, continuous
coverage from 535 kHz to 30 MHz and electrical bandspread for 160-10 meters (Ham & CB) Controls for
I79 ANL, fast-slow AVC, receive-standby, AF & RF gain, antennatrim, mainandbandspreadtuning. ithas OTL

audio, cascade RF stage, zener stabilization to cut drift, headphone jack, logging scale, noise limiting in IF
andaudio stages. Operateson8'D’cells, 12-VDC negative groundor AC. 62" x 147" x 9%4" withamassive
extruded aluminium front panel. Qutboard speaker included. This receiver, with the trusted Realistic
E)or‘asrz\d name has been acclaimed world wide by shortwave listeners and amateur radio operators.

SW ANTENNA KITS FOR

HEAR MORE WITH Lorff;s%ﬁmg CE

TIREALISTIC.
| PORTABLE ASTRONAUT 4

59.95

The low-priced 4-band portable that Economy model 50° copper wire, 25'

VD

tells you what in the world is going lead-n  wire, also with insulators
on! FET-IC circuitry gets global broad- and simple instructions. 4.35
! casts plus AM/FM. Fine tuning on SW,
’ tone control, 32" speaker, telescopic Deluxe model 75' copper wire, 50
SW/FM antenna, built-in AM antenna lead-in wire, plus insulators and
jack for external antenna. With ear- easy instructions. 9.25
o 4-12 and 12.22 MHz SW phone. AC cord 278758 Q

o« FMand AM ¢ Battery/AC 12-774

RYDALMERE 316 1 Re Phone: 6386953
EPPING Phone: 86-1827
PYMBLE igheay Phone:  449.5046
SEVEN HILLS Ric Phone: 6227507
GOSFORD M Phone: 043 24-3392
CAMPBELLTOWN Phone: 046-23524
MERRYLANDS ] ds R Phone 637-4448

HORNSBY E 4t Street Phone 47.1673

DAAr FAIAL 1 R Got Prone: 471679 ELECTRONIC

EMERTON Emerton Vilage Jersey Road, Phone:  625.5870
MAROUBRA 181 Maroubra Rd Phone 34.5683 TNE WORLD WIDE SUPER MARKET OF SOUND FOR 52 YEARS
NEWCASTLE 788 Hunter Street West Phone: 692207
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HEATHKIT MODEL[1B-1103 FREQUENCY COUNTER

Recently released by the Schlumberger
Group is the Heathkit model 1B-1103
frequency counter. This is an eight digit
instrument designed for radiotelephone
service applications.

Frequency range is 180 MHz with a
resolution of 1 Hz higher resolution at audio
frequencies such as is required in selective
tone calling. A phase lock multiplier has
been incorporated, this gives a resolution of

0.0001 Hz on low frequency signals with a
gate time of 1 second.

A temperature compensated crystal
oscillator is used giving an aging rate of |
part per million per year. The oscillator may
also be externally synchronised.

Further details: Schlumberger
Instrumentation Australia Pty Ltd, 112
High Street, Kew 3101 P.O. Box 138, Kew
Vic.

INDUSTRIAL RADIO LINK

The SILVERSTONE IRL-5 is a modern
radio control link, designed specifically for
simultaneous control of both switched or
proportional control functions. Designed on
the modular principle the IRL-5 may be
tailored to customers’ requirements swiftly
and economically, hence fulfilling the role
of an almost off the shelf, customised
remote control system.

Capable of handling up to 40 or more
separate command functions, all of which
may be used simultaneously, the
SILVERSTONE IRL-5 will go a long way
towards satisfying the need for an
economical and versatile radio control link.

The SILVERSTONE IRL-5 is basically a
digital system utilising pulse position
modulation. The command information is
directly proportional to the time interval
between adjacent pulses. This time interval
is decoded and fed into a reference
generator (one per channel) which rejects all
pulses below a predetermined width.
Depending on each customers requirements,
these decoded pulses are then used to
control,| either closed-loop servos or to
energise relays. In the case of a customer
requiring a high noise immunity or elaborate
security, several pulses may be fed into a

116

“NAND” gate, thus ensuring the required
security level. The greater number of pulses
fed into the “NAND” gate, the greater the
security.

The standard transmitter section is a one
watt unit available on either the 27 MHz or
40 MHz industrial frequencies. The
bandwidth of the system 1is such that
two units only 15 kHz apart may be
operated in close proximity without
interference. This allows up to 22 units to
operate in close proximity on the available
frequencies.

Further details: Silvertone Electronics,
6/2 Schofield St., Riverwood, NSW.

CLOSED LOOP AC

CONTROLLER

A closed loop ac controller with a range of
from 25 V to 250 Vrms is being produced
by Westinghouse Ltd. It is suitable for a
wide range of medium power applications
including control of loads on motors,
infra-red heaters, and incandescent lamps
using tacho génerators, thermistors or
optoelectric devices as sensing elements.

The module includes all the triggering
circuitry, a comparator circuit and

operational amplifier. These are fed from an
internal power supply which is derived from
the external mains dropping resistor. As a
result, it is claimed, very few external
components are required to make up a
flexible closed loop control using the
internal operational amplifier.

Using thick film circuitry with chip and
discrete components bonded onto a ceramic
substrate the device offers optimum thermal
transfer to an electrically isolated baseplate.
The circuits are fully encapsulated to
provide reliability with protection against a
wide range of environmental conditions.

Modules can be supplied fitted to
heatsinks.

Further details: Westinghouse Brake &
Signal Co. (Aust) Pty Ltd, 49-51 Wellington
Street, Windsor, N.S.W. 3181.

DIGITAL SIGNAL

GENERATOR

Tau-Tron’s Model DG7 Digital Signal
Generator is an inexpensive dual purpose
pulse/data generator for device and IC
testing, printed circuit logic board checkout,
exercise of memory systems and testing
communication links.

Particular features that make it versatile
include: individual pulse and data output,
capable of driving up to 10 volts with 4
volts offset; sixteen bits/word, both true
and compliment; variable frequency DC —
35 MHz plus amplitude; offset and width
variability on the pulse generator.

Rise and fall times are less than 7nS with
RZ and MRZ availability.

Both serial and parallel combinations of
DG7 units are possible, a typical serial
example being two DG7 connected in a
series ring to provide a 32 bit data stream.

For further details contact: Arlunya Pty.
Ltd., P.O. Box 113, Balwyn, Victoria 3103.
Tel: 836-6533.
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NEW AC CARRIER
PREAMPLIFIER FOR HP
OSCILLOGRAPHIC RECOROER

-~
=
=
-
-

Physical variables such as strain, pressure,
force, velocity and flow can be measured in
noisy electrical environments with this new
Model 17403A AC Carrier Plug-in
Preamplifier for Hewlett-Packard’s 7402A
2-Channel Oscillographic Recorder. The
17403A is a signal conditioning interface
between passive transducers (AC or DC) and
the Model 7402A recorder.

The 17403A has a true differential floating
input with common mode rejection of 120
dB at 60 Hz. Almost any passive transducer
(requiring excitation) can be used with the
Model 17403A, including LVDT’s, RVDT's
and strain gages. Transducers with full scale
sensitivities from as low as 0.1 mV/V to
S5V/V can be used.

Calibrated zero suppression is standard. It
is used in analysing small signals when large
static loads are present on the transducer.
Overload indication is also standard.

Uses for the 7402A with the 17403A
include measuring physical variables in
industrial or medical research and
development, product line testing of
components, or trouble-shooting.

Further details: Hewlett-Packard Australia
Pty Ltd, 3141 Joseph St, Blackbum, Vic.
3130.

LOW COST SIGNAL
CONOITIONING SYSTEM

A new series of inexpensive galvanometer
conditioning modules for use with
oscillographs has been developed by SE
Labs (EMI) Ltd., of Great Britain.

The first unit commercially available,
known as the “‘Mini-System”’, is designated
the SE 993. Drive for medium and high
current galvanometers is provided by a
six-channel amplifier and attenuator.

Inputs from 0.5 to 500 volts drive full
scale output currents of 75 mA. The SE 993
is a three terminal network with a common

DISPOSAL
SALE

Of Surplus and Ex Government
Electronic Gear

STOCK MUST BE CLEARED
NO REASONABLE OFFER REFUSED

OPEN 9.30 AM — 5 PM Monday to Friday
9 AM — 12 noon Saturday

AVO Model 7 & B8 Multimeters. As new
condition from $35.00

No. 19 & No. 62 Transceivers. Plenty of part
wrecked unis any reasonable offer will buy.
A.W.A. RC Audio Oscillator, 20Hz to 200kHz
in 4 bands. HIZ & 600 ohm 240 Voit
AC$65.00

COAX CABLE 58 ohm Ascand 15 Pl/24.
Brand new 1/8" outsidg diameter. 12¢ per yard,

- $10 per 100 yard ree).

LARGE QUANTITIES of hard to get valves,
transformers, semi-conductors & components,
duralt tubing, cables multicore & coaxial,
connecting leads Cannon type plugs multipin,
relays PMG types & miniature, telephone parts,
teleprinter units, alt types of panet meters new
& wused, test eo‘mpmen(, muitimeters, signal
generators, -oscilloscopes, power supphes,
standard racks and thousands of component
parts, potentiometers, capacitors ol filled &
alectrolytic, high low wattage resistors,
transistor circuit boards, crystals.

SPECIAL THIS MONTH ONLY

Standard P.M.G. Black Telephones Dial Type
tested with Ericson Plug $7.95 few oniy!
Encaphon Plastic Telephone dial in base —
fatest type $19.75 As new few only!

Ericson BOO Series Telephones dial type as new
$17.50 few oniy!

PMG Type Telephone Ptugs, white plastic
standard type Ericson 95¢ a pair.

4 D’:gn Counters. Post Office Type 40 Volt 50¢
esch.

RADIO DISPOSALS

104 Highett Street, Richmond, Vic., 3121
{Near Lennox Street) Phone 428136.

IF YOU HAVE A
PROBLEM GIVE
USA CALL

SILVERTONE
ELEGTRONIGS

UNIT 6, No. 2 SCHOFIELD ST.
RIVERWOOD. NSW. 2210

Phone 533 3517

Free price list 9 x 4 SAE please (12c)
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EVERYONE

Can have the BEST

» STEREO

Listening Equipment

SENNHEISER

HD414

Stereo Headphones

® LIGHTWEIGHT,
on the ears.

® REMOVABLE sponge EAR
PADS fit gently against the
ears — not round them
no ‘‘boxed-in"" feeling.

very easy

® Can be used with any
Tape Recorder or Amplifier.

® OUTSTANDING frequency
response, 20-20,000 Hz.

Available ex-stock from
Wholesalers or
Australian Agents

TELEX: Melb. 31447, Sydney 21707

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

N.S.W.: Sydney Phone: 9092388.

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

S.A.: olgrthur H. Hall. Phone

QLD.: L.E. BOUGHEN & CO.,
Auchenfilower. Phone; 70-8097.
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line between input and output. Common
mode signals are rejected since each
amplifier, in a six-channel bank, has its own
isolated power supply.

A standard 19" rack mounting can be used
for the SE 993 six-channel unit. For table
use, the SE 990 cabinet, which can
accommodate 12 channels (two banks), may

FQUIPMENT NEWS

be more convenient.

The sole Australian distributor for SE
Labs, Watson Victor Limited, advise that
customers’ own suggestions for new
“Mini-System” modules will always be
welcomed.

Further details: Mr. Carl Toovey, Watson
Victor Ltd.

HIGHLY SENSITIVE X-Y RECORDER

The RIKEN DENSHI Model F-24C is a
multi-purpose X-Y recorder designed for
versatile research applications. The recorder
operates as a normal 250 mm x 250 mm
X-Y plotter, but it can also be operated as a
250 mm strip chart recorder, resulting in a
plotter with an almost unlimited time base,
which is accurate to better than 1%, even
for the slowest rates.

Measuring voltage can be set at any desired
value, by the built-in vernier. Ten different
chart speeds from 75 mm/hr to 480

mm/min. for strip chart méording. High
common mode rejection of ac and dc signals
ensures stable recording of any input signal.

Even at the maximum sensitivity of 2 mV
full scale, accuracy and stability is ensured
by the built-in two-step clamping circuitry.

Other salient features include 0.4 sec. full
scale both axes, £0.2% linearity; +0.3%
accuracy and vacuum hold down.

Further details: John Morris Pty Ltd, 62
Victoria Avenue, Chatswood, N.S.W. 2067.

RF POWER AMPLIFIERS

A new range of power amplifiers from
Marconi Instruments together cover the
frequency range 50 kHz to 500 MHz with
g@in up to 47 dB and maximum power
output 10W.

Models TF2167 and TF2175 are
broadband amplifiers whilst TF2172 is
tunable in six bands and has sufficiently
wide selectivity to allow use with most
forms of modulation, but nasow enough to

provide excellent harmonic rejection. A
typical application for the TF2172 is to
amplify the harmonic output from a signal
generator thus enabling it to be used over a
wider frequency fange.

With the exception of a single tube in the
output stage of the TF2172 the amplifiers
are all solid state.

Further details: C/- Amalgamated Wireless
(Australasia) Limited, 422 Lane Cove Road,
North Ryde, N.S.W. 2113,

DIGITAL CARTRIDGE
RECORDERS

Penny & Giles Data Recorders Limited of
the U.K. have released a new series of digital
cartridge recorders incorporating the
3MDC300A data cartridge. Designated the
PG200 series, the new cartridge recorder is
designed as a modular system available in
four stages of sophistication from the basic
tape transport with its servos, right through
to a fully fitted 4-track system with integral
control logic, read/write electronics and ac
power supply.

The series of units have been specifically
developed to satisfy the requirements of the
OEM manufacturer who will have the
advantage of only purchasing hardware
which is outside his capability. This concept
results in considerable cost savings, making
the PG200 a cost effective unit for any data
processing system.

Several design innovations have been
achieved. For instance, a comprehensive °
phase lock data recovery system which
compensates for speed variations and data
rate writing errors, or an ac powered unit
eliminating the need for dc power supplies.

The units operate with read/write speeds
of 30 ips and rewind and search speeds of
90 ips whilst maintaining start and stop
times of less than 15 and 25 milliseconds.
The cassette, operating with a density of
1600 bpi, phase encoded, has a capacity
greater than 20 x 106 unformatted bits.

The control system permits manual or
remote operation with status indication
linked to a fully locked interface system
which is comprehensive and foolproof.

The DC300A data cartridge used in the
PG200 is designed around an elegantly
simple drive system consisting of a capstan,
two tension rollers and a unique continuous
drive band partially wrapped around the
periphery of the tape on both the supply
and take up hubs. Compliance inherent in
the band provides consistent tape tension at
all times. External power is applied to the
drive through the single capstan, making
tape control extremely simple whilst
providing for search speeds up to 90 ips.
Because tape handling is a function of the
tape cartridge and not the motor, the tape
cannot spill, stretch or break under any
conditions.

Tape handling is fast, accurate and precise
and physical distortion of tape is
insignificant,

Further details: British Merchandising Pty
Limited, 49 York Street, Sydney, GPO Box
3456, Sydney, 2001.




PRECISION DIGITAL
THERMOMETERS

Two digital thermometers, claimed by the
manufacturers to be the most accurate in
the world, are now available from Kenelec
Systems Pty, Ltd.

Features of the most popular model, the
Doric DS-100-TS, include 1 microvolt
sensitivity, which virtually eliminates
self-heating errors, digital linearization

technique which allows use from 109K to -

1063°C, and compatability with any
resistance type element — platinum Ro’s
from .25 ohms to 5000 ohms. More than 50
ranges are available to optimise accuracy
exactly where it is needed, with stability
and repeatability to .010. Multichannel
capability is available at low cost, with no
sacrifice in accuracy. Some special
capabilities have been built in to the other
model, the DS-100-T1, These include the
measurement of both absolute and
differential temperatures, high speed
capability up to 20 readings per second, and
DVM plug-in facilities for laboratory
versatility. Perfect zero stability is claimed,
with accuracies as fine as 0.039C depending
on the temperature range chosen.

Further details: Kenelec Systems Pty Ltd,
142 Highbury Road, Burwood, Vic. 3125.

ECONOMICALLY-PRICED
L.F. GENERATOR

An economically priced low-frequency
generator, combining low output distortion
with a very flat frequency response, has
been announced by Philips, Designated the
PM 5106, this 10 Hz to 100 kHz instrument
is an important addition to the company’s
range of low frequency equipment. The unit
meets particular needs for a simple
sine/square-wave generator with a powerful
output — such as in the educational market.

With 0-10 V rms no-load sine-wave and
0-20 Vo, square-wave, outputs the PM
5106 has a typical signal distortion of less
than 0.8% to 100 kHz, and a frequency
response that is better than 0.2 dB referred
to 1 kHz for sine-wave and 0.05 dB for
square-wave signals. Rise-time on
square-wave signals is less than 0.3 us.
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TEGHNICIANS—RADIO and TELEVISION

Required for vacancies for Audio Visual and Electronics Technicians,
Audio Visual and Electronics Branch, Government Stores Department,
Alexandria.

Salary: $7,063 range $8,217 per annum depending on qualifications,
experience and subsequent service.
Duties: Checking and servicing of Radio and Television Equipment, Sound

Equipment, Tape Recorders, 16mm and 35mm Sound-on Film
Projection equipment and other forms of projectors.

Qualifications: School Certificate tevel and Radio Trades Certificate or equivalent
are minimum qualifications, Experience in TV/Radio servicing
required and in fitting and turning is an advantage.

Applications: Staff Officer, Government Stores Department, 1 Francis Street, East
Sydney, Box 43, G.P.0., Sydney, Enquiries — Mr Kroehnert,
telephone 699 1688.

“OXFORD”

RADIO CHASSIS : : - N~
INSTRUMENT CASES (i S— N— NN

ENGRAVED & PRINTED PANELS REVIEW

“RIINI BOXES” (Aluminium)
from the publishers of

Speaker Cases
Rack & Panels (To Order) i .
Electronics Today International
Stainless Steel Work (To Order) 1/
Wardrope and Carroll
Fabrications Pty. Ltd.
Box 330 Caringbah 2229
Phone 525 5222

ELE T h SCHMIDT — CASSEGRAIN
MULTI-PURPOSE TELESCOPES

ASTRONOMY — PHOTOGRAPHY —~ NATURE STUDY

ON SALE NOW
at all newsagents

CELESTRON 5" and 8" A new generation of telescopes. Optically folded for
compactness and portability. Landscape viewing and photography is unbelievably
dramatic. Observatory performance in a carrying case. Guiding systems for deep sky
exposure. Unsurpassed for optical excellence and versatility.

Send 20c for informative catalogue | AMATEUR ASTRONOMERS SUPPLY CO.

o Telescopes-all types

o Build-it-yourself kits

e Binoculars

o Microscopes

@ Star maps, atlases, books
o Weather Equipment

| 11B Clarke St, Crows Nest
| Sydney, 2065 Phone: 43 4360
| NAME
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HITACHI €60
~90
=120
JDCA6
JDC60
JDC90
JDC120

Philips 8" Woofers
Philips 1" Tweeters

Magnavox 8-30's

Sony C60 chrome

Sony C90 chrome

Sonvy C90 LN

Sony C120 LN

Sony C90 Hi F1

Maxel C90 LN

Basf C90 SM

TDK C60 NN

TDK C90 LN

Audio Cassette C60 Hi F1
Audio Cassette CO0 Hi F1
Audio Headcleaner

Basf LN DP26 2400’ 7' tape
Basf LP 35 1800 7*’ tape
Basf LN DP26 1200’ 5'' tape

1 of 12 of 23 of
1 $1.,47 $1.33
2.00 1.80
2,50 2.25
1,95 1.85
2,14 1.93
2.84 2.56
3.92 3.63

Philips 5'' Squakers $16.00

3TC Tweeters

$ 3.50

HITACHI DISC O TAPE
RADIO — SDT-3420

Stereo cassette, Stereo record

player, 2 VU meters, 5 W RMS
per channel output, 2
matching speakers. $295.00

L%ﬁ SPECIALS FOR OCTOBER >

HITACHI STEREO - CST215
— CASSETTE RADIO

with 2 matching speakers. Big
7W output. $129.00.

KINGSONIC 8
STEREO

Car player with 2 speakers.
Special at $55.00

TRACK

PLENTY OF STOCKS

10 of
£2.35
53,75
$2.00
52 BE
$2.30
51.90
52.00
$1.47
52.00
51.00
51.30

$0.95

3 of

) $9.50
56.00
56.00

20 of
$2.20
$3.45
$1.80
$2.50
$2.10
$1.70
$1.80
$1.33
$1.80
$0.80
$1.15
$0.85

6 of

$9.00
$5.50
$5.50

F estival records and
pre-recorded cassettes
ordered on request:

Cassettes — normally $7.50
our price $5.95. Records —
normally $6.50 our price
$4.95,

Plessey 12U50 82 1552 $36.00
C12P 89 152 $19.79
C12PX 852 1552 $21.15
C100 8% 155 $13.26
C100X 852 1502 $14.68
c8MX 852 152 $ 8.95
C6MR 8% 1502 $ 7.90
C60 159 $11.09

Uniiversily

meters bl
MUASB/73 CTN500MP
(20K-/VOHDC) (20K~/VOHDC)
$13.50 each $20.00 each

\

[EDGE ELECTRIX
34A Burwood Rd., Burwood.

Phone: 747-2931

COMPLETE MAIL OR
All goods available at

Freight when ordering.

CATALOGUE 50c. We do not have elaborate Catalogues,
just a simple one everyone can understand one sole
Proprietor deals with all your problems personally.

ring for a quote... allow a sufficient amount to cover

DER SERVICE
competitive prices. Please write or

J

250 WATTS R.IVLS.
INTO | &

DTHER

005 |.C.
009 125

preamps

023 Reg

001D Power amplifier 32 watts RMS @
0.1% T.H.D. $19.95.
002 Comprehensive preamplifier $15.25.

013, 014 Siren modules $9.55.
Guitar/Public

016 6-channel mixer module $7.95.

018 60 watt power amplifier $31.95,
019 12 volt 20 watt amplifier $37.91,
020 Multi-channel mixer modules $6.70.
021 Multi-channel mixer modules $7.60.
022 Multi-channel mixer modules $7.95

preamps $12.95.

024 Variable regulated laboratory power
supply $22.00.

025 Stereo magnetic preamplifier to

professional specs $15.90.

AUDITEC MDDULES INCLUDE: \

wide-band A.M. Tuner $29.95.
watt power amplifier $52.50.

address/entertainment
$12.90.

ulated power supply for all Auditec

The new 027 module from Auditec
Recommended price $98.50 + 15% sales tax.

Designed for guitar, public address and entertainment systems where high quality
with high reliability are essential. For full details and specifications, send the

coupon below.

4 |

2
s
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OTHER NEW RELEASES:

"1 5 006 HEAOPHONE AND V.U. METER AMPLIFIER

Input 1 volt, outputs master gain, headphones, V.U.
meter (all types), with preset meter level control $10.75.

028 Stereo 20 watt power amplifier $32.25.

Prices ot 001, 2, 5, 025, 028 + 27VY2% sales
tax;all other plus 15%.

These modules are all designed for
professionat applications, use only
top-quality components, and are guaranteed
for 12 months. They re ready to wire into
your system by means of connector plugs
on the modules. All modules are fully
Australian made, and are normally available

ex stock

Now available
Branches, or send for full details to: —

AUDITEC AUSTRALIA

P.0. Box 228, Hornsby, NSW, 2077.
Phone: 47-4166

. order by cash, cheque or C.0.D.
from all Kit-Sets Aust,

Oo19 [Jo2s o027 [joz8
007 12 CHANNEL MIXER MODULE :I‘XME
Constant gain 1.C. mixing, output 1 wvolt into high | ~—~ — —~ " rrrrrorrorre e
impedance, 0 dBm into 600 OHMS. $8.75. ADDRESS . ... .. i i i e
.................. Postcode ..........
ET!10/74 }
—

r- Please send full details of: I

o012 Ooos
00134 00156 [3020,1,2(]023,4

J006,7 [1009,18
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DOUGLAS sk1s soun For Less

LIKE THESE FABULOUS NEW AKAI 1974 MODELS

AKAI CS30 D AKAI CS33D DOLBY AKAI GXC46D DOLBY-ADR
. Worlds best value, life time
Top quality deck $149 for under $200 warranty heads $2 55

AKAI 4000DS HI FI DECK AKAI 201D AKAI 1721

3 heads super value $219 3 motor deck cross field heads full recorder, complete $269
$299

Plus these LINEAR DESIGN Hi-Fi Amplifiers
all with 2 YEAR warranty

, s soes =~ a107 20 watts rms $89
BN +— 8000 100 watts rms $199
+—169-B 32 watts rms $95

«— 2500 50 watts rms $149

*POST YOUR ENQUIRY OR ORDER TODAY!

DOUGLAS TRADING for HI-FI SOUND

185-191 BOURKE STREET, MELBOURNE — PHONE 63 9321

65 Parramatta Rd., FIVE DOCK 2046. 55 Wollongong St.,, FYSHWICK, 883 Wellington St., PERTH 6000.
7984177 — 7984533 — 7984355 — CANBERRA 2609. 95-3459 22-5177.
7984711

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




No matter what you want
ina speaker,

hearitis.

Whatever you want in a speaker—we've gotthe lot. WOOFER & WIDE RANGE
Whether you want to build a new system or upgrade an LOUDSPEAKER POWER FREQUENCY

already existing one, Plessey have a complete range
of loudspeakers, midrange and tweeters —everything HANDLING RESPONSE
you could ask for in high quality high fidelity sound. KC6M 8WRMS  50Hz-11kHz
Plessey offer not only the best results but also the best  KC6MX 8W RMS 50Hz-20kHz
sound value. C60 10WRMS  35Hz-7500Hz

C60X 10WRMS 30Hz-17kHz
C80 20W RMS 35Hz-8kHz
C80X 20W RMS  35Hz-20kHz
C100 20W RMS  40Hz-11kHz
C100X 20W RMS  40Hz-20kHz
C12P guitar 30WRMS 55Hz-10kHz
C12P woofer 30WRMS 35Hz-10kHz
C12PX wide range 30W RMS 35Hz-13kHz
C12PX guitar 30WRMS  55Hz-13kHz
12U50 50W RMS 25Hz-11kHz
12UX50 50W RMS  40Hz-13.5kHz
MIDRANGE
C6MR 20W RMS  450Hz-6600Hz
KC5MR 15WRMS  700Hz-14kHz
TWEETERS
X20 horn S 3kHz-30kHz
X30 dome — 3kHz-30kHz
KC 3G X cone — 1.5kHz-19kHz
5FX cone — 4kHz-20kHz

N A —

——

PLESSEY

Plessey Australia Pty. Limited,
Components Division,
The Boulevard, Richmond, Vic. 3121

Distributors & Stockists: N.S.W. Lawrence & Hanson Pty. Lid., Martin De Launay Ply. Ltd,, Dick Smith Wholesale Pty. Ltd. VIC. Lawrence & Hanson
Pty. Lid., Radio Parts Pty. Ltd. W.A. Atkins Carlyle Lid. QLD. The Lawrence & Hanson Electrical Co. (Qld.) Ltd. S.A. Gerard & Goodman Pty. Ltd.
TAS. Harts Wholesale, W. & G. Genders Pty. Ltd. N.2. Plessey (N.2.) Limited, Rata Street, Henderson, Auckland. In all states, Kits-Sets (Aust.) Pty. Ltd.

AR68
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scan-dyna 2000

— a new model in the Scan-Dyna
series of Hi-Fi receivers performing the
modern, elegant design and the ad-
vanced technique being characteristic
of Scan-dyna products.

The low, dark look and the appropriate
placing of the control knobs make
Scan-dyna 2000 a receiver fitting into
most book-shelves.

The receiver gives 2 X 25 W sinus (at
4 ohms) — this being rather im-
pressive considering the price.

Besides FM-MW and LW the Scan-
dyna 2000 has 5 pre-selected ground
stations together with all connections
requested in a Hi-Fi receiver.

PRICE $289.00

DURATONE IMPORTS
3a Botany Street, Phillip,

A.C.T. 2606
Phone: 82 1333

Amplifier-section:
Power output:

Distortion:

Frequency response:
Effect band width:
Signal-to-noise-ratio:

Channel separation:
Inputs:

FM-section:

IF:

Tuning range:
Pre-selected stations:
IHFM Sensitivity:
Limiting:
Signal-to-noise-ratio:
Distortion:
Capture-ratio:
Channel separation:
Frequency response:
Pilot suppression:

AM-section:

Tuning range LW:
Tuning range MW:

2 X 25 W sinus/4 ohm
2 X 40 W music /4 ohm
Less than 1% /manx.
‘output

20-20,000 Hz +1.5 dB
10-60,000 Hz

Better than 85 dB/max.
output

Better than 50 dB, 1 kHz
PU inp.: 47 Kohms/2 mV
RIAA,

Tape inp.: 470

Kohm /200 mV

With ceramic filters
87-104 mHz

5 diode tuned

18 uV

1.8 uV/3 dB

1.8 uV for 30 dB/100%
mod 1 kHz

0.4% for 100% mod.,

1 kHz

2d8

Better than 35 dB, 1 kHz
50-15,000 Hz +1.5 dB
19 kHz better than 30 dB
38 kHz better than 40 ¢B

145-360 kHz
510-1,660 kHz
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Sensitivity:

Signal-to-noise-ratio:

Control ranges:

Turning knobs:

Pushbuttons:

Connections:

FM-Antenna:

Speakers:
Other data:

Indicators:

Power supply:
Semiconductors:

Dimensions:

Color:
Weight:

1 1 V/3 dB signal-to-
noise ratio
53 dB/1 mV

Tuning, volume with
power-switch, bass,
treble, balance

Tape, phono, AFC, LW,
MW, FM, mono, 5 pre-
selected stations FM

300 ohm balance, AM-

Antenna and earth wire,
phono, tape

2 X stereo (4-16 ohm)

headphones

Meter for AM-FM tuning
Meter for pre-selected
stations
220 V /50 Hz
2I1Cs
47 transistors
25 diodes
25 cm deep
55 cm wide
9 cm high
Black
5.2 kos.

Scan-dyna 2000 meets specifications for DIN

45500
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CONPONEI L HiE\W)D

TIME BASE GENERATOR PROVIDES MINUTE AND SECOND

INTERVALS

Accurate time outputs can be generated
from either a 60 or 50 Hz line frequency
using a new Motorola complementary MOS
IC designated the MC14566. Capable of
dividing by, 5, 6,10,50 or 60 the time base
generator (TBG) can convert the incoming
power line frequency to a binarily coded
decimal output.

The McMOS circuit consists of a
monostable multivibrator and two ripple
counters. One ripple counter is a by 10,
and the other counter is +~ § or + by 6,
selectable by external pin control. By
cascading as ~ by 60 counters, seconds and

minutes can be counted and are available in
BCD format at the circuit outputs. The
internal monostable multivibrator output
can be used as a reset or clock pulse
generator to provide added frequency
flexibility.

The divide-by-5 counting has been
included for generating 1.0 Hz from a 50 Hz
power source. This function is controlled by
a separate pin on the device. All inputs are
diode protected to prevent circuit damage.

Full details: Motorola Semiconductor
Products, Suite 204, Regent House 37-43
Alexander Street, Crows Nest. 2065,

MODEL 5528 PRESSURE
SWITCH FEATURES 1% SET
POINT ACCURACY

Boums Model 5528 Industrial Pressure
Switch designed and produced by the
Instrument Division of Bourns, Inc. operates
in areas where space is at a premium.

All mechanical linkages, bearings and
multiplications have been eliminated and a
diaphragm-actuated microswitch is available
in single or dual configuration to provide
either a double redundant system or
separate circuits.

Standard Specifications:

Pressure Ranges — 0-10 to 0-250 psig;
Wiring — single pole, double throw; Switch
Rating -~ 3 amperes resistive at 28 Vdc; 2
amperes inductive at 28 Vdc; Sensor — single
diaphragm Ni-Span-C material; Contact
Resistance — 1.0 ohm maximum at § 2
milliamperes dc.

In addition, the Model 5528 Industrial
Pressure Switch has a stainless steel case to
withstand high overload pressures and
extreme shock environments while
providing a high degree of accuracy. No
calibration shift has been detected after a
pressure of 150% of the rated ranges.
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Further details: Tecnico Electronics,
Premier St., Marrickville, N.S.W. 2204,
Technico Electronics, 2 High St., Northcote,
Vic. 3070.

SAFE SPRAY CLEANER

A combination of high solvency and spray
force are claimed to provide a superior
cleaning action for electrical equipment,
according to Redic Australia Pty. Ltd.

The aerosol packed cleaner, identified as
Redisol, is also claimed to be the safest
known replacement for poisonous carbon
tetrachloride and other extremely toxic
chlorinated solvents.

For use principally as a cleaner and
degreaser for electrical equipment, it is safe
on all metals including aluminium, electrical
insulation and most plastics. As a useful
bonus, it is also safe and effective for
fabrics.

Non-inflammable, fast drying, and leaving
no residue, its applications also include
sensitive mechanical equipment such as
recorders, computers and vending machines.

Further details: Radio Australia Pty. Ltd.,
Sydney Road, Bayswater, Vic., 3153.

HOW TO USE LOW-CURRENT
OPTO-ISOLATORS

A number of low-power applications for
low-current, high gain optically-coupled
isolators are detailed in a new four-page
application note from Hewlett-Packard. It
shows how HP’s new 50824370 series
isolators can be wused where large
common-mode signals are encountered
along with low power requirments. The high
current transfer ratio (CTR) of these devices
enables them to be used in applications
where there is insufficient input current for
other isolators.

Applications described in the note include
uses as RS232C line receivers, 1 to
5000-foot line receivers, a telephone ring
detector, high-voltage status indicator and a
party-line line receiver.

Application Note 951-1, ‘Applications for
Low Input Current High Gain Optically
Coupled Isolators’ is available free of charge
by writing to MARCOM Department,
Hewlett-Packard Australia Pty Ltd, P.O.
Box 36, Doncaster East, Victoria, 3109.

ANALOGUE CIRCUIT FUNCTIONS

A comprehensive range of analogue circuit
function packages is now available from
Kenelec Systems Pty. Ltd.

Designed by Burr-Brown, the modules are
claimed to improve both the speed and the
cost of circuit and systems design, either
simple or complex. By selecting the required
functions and connecting them into the
configuration, a working system can be
produced.

The range includes multipliers, dividers,
square root generators, sine/cos function
generators, logarithmic amplifiers,
comparators etc. Produced by the latest thin
film, thick film and monolithic techniques
in Bumr-Brown’s own production facility,
the packages cover DIP’s, flat packs, TO
cans and specials such as transfer moulds
and epoxy castings.

Units can be selected to handle specific
application conditions and environments,
such as high stability requirement, high
noise environment, wide temperature range
etc. Literature and application notes are
available from Kenelec Systems Pty. Ltd.,
Melbourne 288 7100.

COLOUR C.R.T. FOR
DATA DISPLAYS

Thomas Electronics of Australia Pty.
Limited, under a Department of Supply
contract, have developed a 4-colour cathode
ray tube for high density data display
applications which greatly increases the
readability of such displays.

The C.R.T. operates on the voltage
penetration principle, and four distinct
colours are obtainable by switching the
anode voltage on the tube. At 8 kilovolts
the display is red, and it changes through
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orange and yellow to green at 16 kilovolts.
The switching of EHT voltage can be
achieved at speeds of up to 2§
microseconds.

A high resolution magnetic focus gun is
provided with a spot size of 0.3 mm, giving
over 1,000 resolution elements per diagonal.
Thus the voltage penetration system has the
advantage of providing a degree of
resolution not obtainable with shadow mask
tubes.

Because of the colour range limitation and
cost, these tubes are not at this stage
suitable for colour T.V. applications.
Thomas Electronics can provide this screen
in a complete range of bulb types.

Further details: Thomas Electronics of
Australia Pty Ltd., 12 Larkin St.,
Riverwood, NSW, 2210.

HERMETIC-PACKAGED
MICROWAVE STRIPLINE
SCHOTTKY DIODES

Two new microwave mixer Schottky
diodes in hermetic packages are designed to
operate in the 1 to 12 GHz range. The
Hewlett-Packard Model 5082-2200 has a
maximum noise figure of 6.0 dB and a
VSWR of 1.5:1. A lower cost Model
5802-2202 has a maximum noise figure of
6.5 dB and a VSWR of 2.0:1.

Matched pairs of each model are also
available. Model 5082-2201 is a pair of
matched 5082-2200’s; Model 5082-2203 isa
pair of matched 5082-2202’s.

The miniature hermetic package is
designed for either microstrip or stripline,
with flat leads that are easily soldered and
provide good continuity of transmission line
impedance to the diode. Hermetic sealing
assures high stability in hostile
environments.

These HP diodes are assembled using
passivated silicon Schottky barrier beam
lead diodes. Uniformity of RF
characteristics is tightly controlled so that
components can be replaced in the field
without circuit adjustments. Typical
equipment applications include
telecommunications receivers, microwave
synthesizers, ECM and radar front ends
where high bumout rating and high
sensitivity are required.

Further details: Hewlett-Packard Australia
Pty Ltd., 3141 Joseph St., Blackburn, Vic.
3130.

HOBIPAK

P.0. Box 224, South Carlton, Vic. 3053.

RESISTORS

1/8 W carbon film 10% ......... 4c¢ ea.

Special — 100 for $3.40 — 25 for 92¢
1 ohm 1% 12W Wire Wound . ... 45c ea.
10 ohm 1% %2W Wire Wound . . 38¢ ea.
1/8 W carbon film E12 5%
Y2 W carbon film E24 5%

Special —100for ...........
1 Wecarbon film E12 5% ........

Special — 100 for ..... 0
MR30 metal film E24 2% .

Special—10for ............
SOLID STATE DEVICES
MEL12 Light Detectors ........ $2 ea,
1S44 Dlodes (40 V PIV) ....... 18¢ ea.
ZN414'(Chipradio) ........ $3.95 ea.

1C12 Sinclair (complete with P.C. board

& Instruction manual) $6.65 ea
MC1455 Timers .............. $3 ea.
7490 (Decade Counters) . ....... $1.65

TRANSISTORS
2N2926 ...$1.00 2ZTX109...$1.15
2N5133 ...... 85 ZTX114...$2.00
2N5139 ...... 80 ZTX300...$1.15
BCZ14L....%$1.04 2TX301...$1.12
BFS61 ....%$1.69 2ZTX304...$1.90
BFS98 ....%$1.60 2TX500...$1.05
ME6003...... 55 ZTX501...%1,18
MEB8003...$1.00 2ZTXS502... $1.25
ZTX107 ...... 95 ZTX503...$1.38
SLIDE POTENTIOMETER
Linear 5K, 50K ............. 70c ea.
Logarithmic 5K, 10K ...,..... 70c¢ ea.
Knobs chrome 23¢ — black 18¢
CAPACITORS
Tantalum 0.1-10U4F .......... 28c¢ ea.
Polyester Film 0.39UF ........ 28¢ ea.
Polyester Film 0.15, 0.22UF .. .. 22¢ ea.

100/25 . ... ...,

470/50 .............

470/250 ..ttt
Pigtail type

470/16V ... ... e e 39¢

470/25V .. e e, 49¢

4000/75V ..ttt i e, 75¢

POSTING & PACKING 20c per order.

- y,
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BROADCASTING
TECHNICAL OFFICER
OR
BROADCASTING
TECHNICAL TRAINEE

(Ref. 329)
UNIVERSITY OF
NEW SOUTH WALES

For  Television University V.I.T.U.
Interesting work in closed circuit TV
involving  recording and replay
operations. Technical Officers must
have TVOCP or ECC or equivalent
qualifications.  Technical trainee
should be engaged in course work for
TVOCP or ECC or equivalent.
Further information from Associate
Professor D. Broadbent.

Salary $6,957 — $7,895 per annum
(Broadcasting  Technical  Officer);
$5,895 $6,699 per annum
(Broadcasting Technical' Trainee).
Commencing salary according to
qualifications and experience; juniors
according to age.

Application form from
Appointments Office (663.0351),
P.O. Box 1, Kensington N.S.W. 2033.
Applications close 18th October,
1974
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Stereo Cassette mechanism with
cassette eject, resettable counter
and piano key controls . . . Price
$29.00 P&P $1.00.

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

BASIC KIT...comprises P.C.
Board, F unction switch,
Equalisation  Inductors, Bias
Trim pot, circuit details
etc. .. Price $8.00 P&P 50c.
COMPLETE KIT...comprises
all components necessary to
build the full Preamplifier
... Price $21.00 P&P 50c. Mains
Kit to supply pre-amp $7.50
P&P 50c.

= g xEATHXIT

SUPER SOUND
STEREQ AMPLIFIER

The AA-1214 produces 15 watts
RMS, 25 watts IHF, per channel into
8 ohms. And there are inputs for
phono, tape, tuner and auxilary
source. Plus a tape monitor jack that
makes the “1214" an ideal low cost
amp for 4channel use. A headphone
Jjack and level control for phono
input round out the ""top-of-the-line”
extras on this sensational little
amplifier.

Kit AA1214 $163.41

OLIVER ELECTRONICS
PTY LTD

192 Pacific Highway, St. Leonards.

P.0. Box 4 NSW 2065 — 43-5305

125



COMPONENT NEWS

ECONOMY THUMB-WHEEL
SWITCH

The Digitran company of California, have
now released a new addition to their 29000
Series economy thumb-wheel switch range.

Ilustrated is the “New Message Unit”
especially designed for use in digital docks,
alarm systems and timers.

This series is claimed by the manufacturers
to be anideal replacement for old-fashioned
space consuming rotary switches.

The switches offer error-proof positive
setting action, easily read in-line character
display and maximum accuracy and
reliability, as well as a far more attractive
control panel.

The Series 29000 finds optimum use in
test and measurement instruments,
numerical machine control settings of
variable operations, process control systems,
data terminals or any other applications
where visual monitoring of variable data
input will help eliminate operator error.

Standard case material is ABS
thermoplastic in black. Printed circuit
boards are laminated fibreglass. As a result
of new design, tooling and fabrication
techniques, the Digitran company can now
offer this highly economical miniature
switch with a quality level and operational
specifications which compare favourably
with other Digitran thumb-wheel switches.

Further details: British Merchandising Pty.
Ltd., 49 York Street, Sydney, G.P.O. Box
3456, Sydney, 2001.

ELECTROPNEUMATIC
THICKNESS SENSOR

Schaevitz Engineering have produced a
thickness measuring sensor that does not
need to touch the object being measured.
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Using the new device, delicate and
deformable materials can be monitored for
thickness variations with a precision of 2.5
thousandths of a millimetre,

The device, a null sensing pneumatic servo,
maintains a constant gap from the working
material which may be paper, plastic or
coated metal while an electronic sensing
device monitors the profile. The electronic
section is basically the Schaevitz LVDT,
which has a very accurate electrical output
proportional to displacement.

Further information available from:
Ronald J.T. Payne Pty. Ltd., 385 Bridge
Road, Richmond 3121, Tel: 42-1416.

BOURNS ANNOUNCES NEW
ECONOMY SINGLE-TURN
PRECISION POTENTIOMETERS

A ball bearing supported shaft, and
long-life conductive plastic elements are
incorporated in Bourns two new economy
priced precision potentiometers. The new
7/8” diameter units are the Model 6538
(servo mount) and 6638 (bushing mount).

Both models are designed for extensive
customizing, and are available with a long
list of options. Standard models feature
moulded-in rear terminals, independent
linearity of 1.0% output smoothness of
0.1%, front and rear ball-bearing shaft
support, and an extended temperature range
of —650 to +1250C,

Significant specifications
models)

— Resistance range, 1K ohm to 100K ohm
— Resistance tolerance, *10%

— Resolution, Infinite

— Power rating — watt at 700C

— Rotational Life, 20 million shaft
revolutions.

Further details: Tecnico Electronics,
Premier St., Marrickville, 2204. N.S.W.
Tecnico Electronics, 2 High St., Northcote,
3070. Vic.

(standard

SMOKE & GAS DETECTOR

Appropriately called the COSMOKE
GASALARM, a sensitive smoke and gas
detector is now available in Australia from
Kimpex Pty. Ltd.

Developed in Sweden, the measuring
element is a new type of catalytic
semiconductor which uses a heating element
to obtain variable sensitivity in its bridge
coupling. 1t is designed to detect small
quantities of carbon monoxide,
hydrocarbons, chlorine gas, sulphur dioxide,
ammonia and hydrogen sulphide, as well as
explosive gases such as gasoline, propane
and solvent gases.

Typical instrument indicating or alarm
ranges are 0 — 5000 rpm CO in air; 0 — 0.5
or 0 — 0.05% LP Gas; and 0 — 10 mg/m3
Cly gas. For extreme sensitivity
requirements, a 0 — 100 ppm range can be
provided. When it is considered that
cigarette smoke exceeds 500 ppm and car
exhausts run from 10 000 to 100 000 ppm,
this sensitivity can be readily appreciated.

As for exposure times, CO at 2000 ppm can
kil in an hour or so. The COSMOKE
provides for multiple detection points with
appropriate instrumentation for indication
or alarm systems.

Further details: Kimpex Pty. Ltd., 142
Highbury Road, Burwood, Vic., 3125.

INTERNALLY ILLUMINATED
ROTOR MINIATURE
THUMB-WHEEL SWITCHFS

Philips® ELCOMA division have released an
internally illuminated rotor thumb-wheel
switch. This much sought after variety adds

to an extensive range of miniature
thumb-wheel switches carried by ELCOMA.
The switch comprises a white, translucent
rotor, black lettering and a built-in lamp.
The nominal rating of the lamp is 60/m A, §
V. In total darkness the lamp voltage may
be reduced to as low as 2 V. Specially
designed, the lamp has a minimum life of 50
000 hours (5-7 years), with a corresponding
extension for reduced voltage operations.
The switch is available ex-stock with the
following functions:
Type LM 10 PIC —
10 position, 1 pole switch
Type LM 10 P2C —
10 position, 2 pole switch
Type LM 1248C -
Binary coding switch.

45 WATT UHF
TRANSISTOR

Motorola have introduced a new UHF
power transistor (MRF621). Designed for
12.5 Vdc operation in the 406 MHz to 512
MHz region, the MRF621 forms an ideal
basis for power amplifier designs in
commercial/industrial UHF mobile radio
applications. This advanced technology
device is rated 45 W P out @ 470 MHz, 12.5
Vdc collector supply. Minimum power gain
is 4.8 dB and collector efficiency, 55%
minimum. No degradation in output power
occurs when working into a 20:1 VSWR at
any phase angle.

Motorola Semiconductor Products, Suite

,204, Regent House, 3743 Alexander Street,

Crows Nest 2065.
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DATA TRANSMISSION

APPLICATIONS NOTES

Monolithic integrated circuits designed
specifically to transmit and receive digital
data via differential cables and data buses
have been available for several years. But
important changes in transmission concepts
and IC design have recently been made.

A new applications note from National
Semiconductor called AN-73, Data Bus and
Differential Line Drivers and Receivers,
brings the designer up to date.

The applications note covers bus circuits
which offer the advantages of: receivers;
lower input currents, permitting more
driver/receiver pairs per line; higher noise
immunity and speed; and the elimination of
the terminating pullup resistors by
employing a Tri-State output.

Further details: Electronics Pty. Ltd., Cnr.
Stud Road &Mountain Highway, Bayswater,
3153. Tel: 729 6333.

SIEMENS OFFERS 4096-BIT
RAM, 15,160 TRANSISTORS
ON 18 MM3 CHIP

A dynamic read-write memory (RAM)
with a capacity of 4096 words/one bit per
word is now being introduced by Siemens.
Samples of this module will be available this
year from about the end of August.

The new semiconductor memory uses
n-channel silicon-gate technology. A total of
15,160 transistors are integrated on a chip
with the dimensions 4.4 mm x 4.1 mm =18
mm3. These transistors are used for the
address and timing control circuits and for
the sense amplifiers as well as for the
memory elements.

The S 142 operates with 12-V timing,
from which the jointly integrated timing
control circuit derives all other necessary
timing pulses. The remaining inputs and the
data output are TTL-compatible. The
semiconductor memory requires powers of
12V,S5 Vand -5V.

Further details: All Siemen’s offices, or
Siemens Aktiengesellschaft,
Z1/Presseabteilung Technik Joachim
Ullmann, D-8520 Erlangen, Postfach 3240.
Federal Republic of Germany.

> O

COLOUR TELEVISIONS

Used colour TVs fully serviced,
despatched to Australia from
£80 sterling plus freight costs.
Non workers from £40 sterling
spare & service info. available.

send for details

T.EST. PO. Box 1,
Kirkham, Preston PR4 2Ra
ENGLAND.

= FERGUSON =

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

BRANCHES
IN ALL STATES

FERGUSON TRANSFORMERS
PTY.LTD.
HEAD OFFICE
331 High St1., Chatswood. 2067.

Phone-02-407-0261

( )

ELECTRONICS
BUYERS GUIDE

for small business’s,
hobbiests, amateurs, |ib-
raries etc.

THAT, WHAT, WHERE,
WHO, HASSLES & HOW
MUCH BOOK

$2.50 inc. postage.

Hundreds of firms with
everything you need. Don’t
miss out, second printing,
order now, out in early
December.

from

6 UP INC.

47 Ballast Road,

Birchgrove, 2041, J

\.

[
J PTY. LTD.

(RETAIL DIVISION OF JOHN
CARR & CO.)
Telephone 211-5077
P.0. BOX K39, HAYMARKET
N.S.W. AUSTRALIA 2000
405 Sussex St., Sydney.

Entrance off Little Hay St.

ETI 414 MIXER

Complete kit
$218.00P & P $3

Metalwork only

$16.00P & P $1
Timber case

$14.00P & P $1
Set of prewound coils

$10.42P & P $1

AVAILABLE SOON.

ET/’S 10 Great Constructors
Profects

e Room equalizer
e Drill speed controller

e Intercom

e Amplifier rumble filter
e Electronic lock

e Courtesy light delay

e Headlight reminder

e Temperature controllers

Jaycar’s new sound lounge is
opening soon. Come in and
listen to working models of
our kits before you buy. Also
demonstrated will be some
exciting new speaker
systems, amps and
turntables.
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COMPONENT NEWS

SILICON DIODE ACHIEVES OVER 1.5 WATTS AT 5.5 GHZ

Rated at 1.5 watts minimum power output
at 5.5 GHz, this new Hewlett-Packard
5082-0423 silicon IMPATT diode typically
provides 1.5 watts of output power over the
band 4 - 6.4 GHz.

It is suited for use as the active element in
mictowave oscillators and amplifiers. It
extends the frequency range of HP's
5082-0420 line down from 5.3 GHz to 4.0
GHz.

An IMPATT oscillator circuit, when
properly designed, has noise performance

comparable to reflex kylstron or Gunn
oscillators.

The AM noise spec for the 5082-0423 is
typically -140 dB in 100 Hz bandwidth, 1
kHz from the carrier; FM noise is typically
less than 4 Hz (RMS) in 100 Hz bandwidth,
100 Hz from the carrier. Efficiency of the
5082-0423 is typically greater than 5.5%.

Further details: Hewlett-Packard Australia
Pty Ltd, P.O. Box 36, Doncaster East, Vic.
3109.

SOLDERING TIP CLEANER

The oxides and contaminants which
accumulate on the tip of a soldering tool
can now be quickly removed with the aid of
a device called the RETIP, available from
Royston Electronics Pty. Ltd.

Simple insertion and withdrawal is all that
is required. Normally an operating tip is
uniformly tinned with a coating of solder,
which soon oxidises. Retip assures the
integrity of this protective coat by removing
only the oxides and contaminants, and not
the solder. Oxide scale is also removed from
tips which need retinning.

128

The modern plated tip depends for its
service life on preservation of the original
plating, which means that abrasive cleaning
methods must be avoided. There are no

abrasives whatever in Retip. Anothcr
advantage is the fact that Retip absorbs a
minimum of heat, so tip temperature is not
significantly lowered during cleaning.

Retip is available in cartridge form for the
toolbox, or in a non-skid base for bench
application.

Further details: Royston Electronics Pty.
Ltd., 22 Firth Street, Doncaster, Vic., 3108.

KEY-OPERATED SWITCHES

A series of key-operated switches with a
wide range of applications are being
marketed by AWA through Manufacturers
Special Products.

These 240 Vac switches, made by Oak
Industries Inc., USA, are for use in security
systems, point-of-sale equipment, petrol
pumps, elevators, garage doors and mini
computers, as well as in other industrial
equipment and appliances.

Both series have power input rating
ranging from 7.5 up to 38 amps, including
motor ratings up to 2 hp 240 Vac. They
offer either single or double-pole switching,
with indexing from 2 to 12 positions in
steps of 300, 450, 51,420, 609, 720,900 or
1800,

Series KS-1 is also designed for
applications that require ‘‘tamper-proof”
control. This type of lock cannot be
operated by a screwdriver or similar device.

These key-operated switches are also
obtainable with low-power switch sections
rated at 0.5 amp. 28 Vdc.

Further details: Manufacturers Special
Products, Amalgamated Wireless
(Australasia) Ltd., 554 Parramatta Road,
Ashfield. N.S.W. 2131.

NOISE GENERATION DEVICES

Kenelec Systems Pty. Ltd. can now
provide a comprehensive range of electronic
noise generation devices, from small
encapsulated noise source modules to full
scale instruments.

As an example, their 1600 Series have
dimensions of 45 x 40 x 18mm. These
modules provide low level wide band
output, with a portion of this wide band
specified to a certain flatness. Frequency
range is 10 Hz to 5 MHz. Frequency band of
individual modules varies from 10 Hz/20
kHz or 10 Hz/500 kHz through to 5§ kHz/S
MHz. There are 72 different frequency
bands to choose from. Another series, the
1800, provides frequencies from 10 kHz to
100 MHz.

Complete solid state instruments, either
cabinet or rack mounting, can also be
supplied. The Model 602A, for example, has
a rectifier type output meter circuit which
reads proportional to average value,
calibrated to read RMS value of Gaussian
noise, 0-5 volts RMS scale.

Further details: Kenelec Systems Pty Ltd.,
142 Highbury Rd., Burwood, Vic. 3125.
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FM.SOUND 6"

The new improved Audiosound AM100 mull r
tuner brings to you A.M. radio with a clarity £ AUDIOSOUND A M 100 Wide Aaoge Tuner
& definition which is virtually limited by the : PP EFTR W A

original studio signal. i

For an interesting demonstration contact.—

AUDIOSOUND ELECTRONIC SERVICES Wrmpmmsn

148 Pitt Road, North Curl Curl. 2099 Phone 938-2068

IMPORTERS, DISTRIBUTORS, RETAILERS, SERVICEMEN.
TECHNICIANS, ENGINEERS ~— keep up to

date with AUDIO TRAOER -
Australia’s own audio
trade magazine,

U/

Audio Trader is published monthly — it is obtainable ONLY by subscription from the publishers PRICE: $15 a year including postage.
AUDIO TRADER, MODERN MAGAZINES (HOLDINGS) LTD, 15 BOUNDARY ST, RUSHCUTTERS BAY. N.S.W.

a Company news
o Latest equipment news
o Who has which agency
e Who's working for who
o Up-to-the-minute marketing and promotional information
¢ Dverseas news and developments — as they happen — not six months later!

If you are not already a subscriber to Audio Trader, you are missing vital information pertaining to your industry

fi" RARE OPPORTUNITY FOR )
CALCULATOR TECHNICIANS

Sometimes an opportunity presents itself which is

FULLWAVE BRIDGE RECTIFIERS worth grasping. This is one of them.

Ever increasing sales of Canon calculators and
DELIVER 1.5 AMPERES AT 550C associated equipment have been responsible for

several vacancies in the calculator service division
of Rank Industries Australia Pty. Limited.

This could be your chance to join a rapidly
expanding and progressive company...and to
work on fine equipment at the same time.
Experience with digital equipment is naturally

The MDA100 series of full wave bridge
rectifiers are encapsulated in miniature
plastic cases.

These rectifiers utilize the same chips as
the popular and time tested IN4000 rectifier
series. Rated realistically at 559C ambient

K essential.
fo;egiur::;zritvgfrel‘;zrsAeTﬁtma;és T _Our service team is the best in Australia. If you'd
MDA100 - 50;: MDA 101 — 100: MDA 102 like to join us, please contact Reg. Cox in Sydney
_ 200; MDA104 — 400; MDA106 — 600: (Tel. 406-5666*) or Neil English in Melbourne
MDA 108 — 800; MDA 110 — 1000. ’ (Tel. 61-3281). Vacancies exist in all states as this
Further details: Motorola Semiconductor is a national organization. In states other than
Products, Suite 204, Regent House, 37-43 N.S.\W. and Victoria please contact the Service

Alexander Street, Crows Nest 2065. Manager.

Salary is by negotiation, and is related to
p—— experience. Relocation expenses will be paid for
R T e country personnel.

W ER A A If you would prefer to write to us, please address
Mg " your letter to:

THE MANAGER, NATIONAL SERVICE OIVISION,
RANK INOUSTRIES AUSTRALIA PTY. LIMITED,
58 QUEENSBRIOGE ST., SOUTH MELBOURNE. VIC. 3205.
. RANK INDUSTRIES
AUSTRALIA
PTY. LIMITED.

d SYDNEY 406-5666 MELBOURNE 61-3281
| ADELAIDE 332-4288 BRISBANE  52.7333
A PERTH 81-4988 CANBERRA 95-2144
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BUYING BY MAIL

Sometimes things go wrong —
but it’s not always the
supplier’s fault!

EVERY WEEK, literally thousands of
people buy electronic components and
constructional kits by mail order,

It's big business. One company alone
— Dick Smith Electronics — receives
over 200 orders a day, and Dick’s just
one of many other companies in this
rapidly expanding field.

Considering the enormous turnover
it's surprising how rarely things go
wrong. ‘‘The vast majority of our
business is quite straightforward’’, one
supplier told us, “‘but that doesn’t
mean that mistakes don’t occur.

Of course we make mistakes from
time to time — but quite honestly not
all the errors are ours’’.

Having leafed through some of the
‘problem’ letters, that seems the
understatement of the year! Consider
this beauty — and how one would
answer it.

Dear Mr. . . ...

I'm sick and tired of kitset suppliers
who can’t even supply simple
components. | hope your much
vaunted service is better — please send
me the following parts:—

1/ Transformer with five wires

2/ Three inch by three inch meter

3/ Seven wire relay

4/ Six resistors type R1

5/ Half-inch diameter capacitor acitor

{yellow)

Yours etc.

An extreme example certainly, but
kitsets supplier's files are full of orders
for R1's and C15's — fine if you know
the project concerned, but nine times
out of ten the customer is probably
trying to buy bits for an obscure
project printed in an  overseas
publication — who knows, they rarely
say!

Other causes of problems seem so
ridiculously obvious — but they
happen time and again.

People forget to give their names and
addresses — or write them so badly that
they're unreadable. At one supplier |
saw a totally blank coupon from
Electronics Today together with an
equally blank postal order — no other
clues at all, apart from the Post Office
stamp.

Then there are furious anonymous
letters about equally anonymous
orders — they have come together in
the files because someone has noticed
the handwriting is similar.

Other correctly addressed envelopes
contain orders made out to other

companies or ask for special items
obtainable only from competitors.

Yet others ask technical questions
about projects or ask for photostat
copies of projects (generally
impossible to supply without
infringing copyright).

Many send cash or uncrossed postal
notes in unregistered envelopes — a
slightly  risky  procedure.  Quite
recently the Post Office were able to
catch some of their staff stealing
orders — but this still didn't stop the
unlucky customers blaming the
supplier!

In many suburbs, postal deliveries are
so delayed that parcels may take at
least a week to be delivered (A week!
— you must be joking. In our local
Post Office it's 12 weeks at present —
Ed) but customers will often start
abusing the supplier after only a few
days.

So when you are ordering by mail do
follow this procedure:—

1/ Use an order form if available.

2/ Place your order using the parts
numbers quoted in the kitset supplier’s
catalogue or advt (if possible).

3/ Write — preferably print — clearly.

4/ Check the order before you send
it,

5/ Check again to make quite sure
you have included your name and
address.

6/ Enclose crossed postal order or
cheque. If you must send cash make
sure the envelope is registered.

7/ Include a return address on the
outside of the envelope.

The turntable voted No.1 by an independent consumer

organisation

IS SOLD & RECOMMENDED BY
e

GALLERY LEVEL
ROSELANDS. 2195

750-6593
SOLE

AUSTRALIAN
DISTRIBUTORS
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MAGNACORD INTERNATIONAL

276 CASTLEREAGH ST. SYDNEY

PHONE 61-9881
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Enjoy top class stereo
reproduction with
this simple

amplifier kit

Here at last is the ‘‘do-it-yourself” stereo
amplifier kit from Plessey Ducon. This is a simple
and easy to assemble kit, capable of producing
truly first class reproduction from a 3-3 watt RMS
integrated circuit amplifier at a cost far below that
of equivalent powered units.

This kit comes complete with clearly
detined assembly and testing instructions
together with construction details for speakar
housings, alternative input wiring for tape and
radio and advice on how to choose your turntable,
speakers and power transformer.

This kit has been thoroughly tested and
proved and contains only the best ¢f local and
imported professional quality components.

Assemble and create your own mea-s of

music pleasure from a quality sound systerr that
you alone have built.

PLESSEY &

Plessey Australia Pty. Limited
Components Division

Box 2, P.O., Villawood, N.S.W. 2163. Telepheone: 72 0133
Telex: 20384

Melbourne: Zephyr Products Pty. Ltd. 56 7231, Adelaide; K. D,
Fisher & Co. 223 6294. Perth: H. J. McQuillan Pty. Ltd. 68 7111,
New Zealand: Henderson (N.Z.). 6 4189.

AC 86/R!
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KOLUMN

Hum., There | am In the
stock room and HE comes
out of the Presidential sulte
and sez | have to write

part of his ad for him
because | know more about
Kitsets stock then anyone.
Lesee now ... ..
Dimmit

Dammit )

A Trend light

dimmer is just

the thing for

sexy mood

lighting, NOT a kit. Comes
ready to Install with every-
thing. including walil-plate
and architrave fitting. Switch

on and adjust globes or
tubes from glimmer to glare.

Easy — only 2 wires to connect.

Usual white colour., Knob
Is golden.

Pa&rsoe $9.90

Petrol
Stretcher

The way petrol

is golng, we'il
soon be offering
a pedalling kit. In
the meantime, the big deal Is
electronic ignition. Our kit s
the famous Electronics
Australia 12 volt capacitor
discharge unit (Aug 70). You'll
pay over $40 for commercial
boltons and we reckon this Is
still the best. Gets you better
fuel economy, longer plug

and points life, easier starting,
zippier performance. Kit
comes with secondary windling
of transformer pre-wound.
Complete with STC dlecast
box. Should pay for itself in

6 months. Tell us whether
your car is positive or negative

earth, P & P S1. $2050

Keep your iron hot,

ITSETS piggy

( Component )

Specials

up at end of October.

TRANSISTORS —

10 for $2.20
DIODES -

A14A° .22¢

It these were our only lines,
we'd be out of business at
these low prices. Check us out
then stock up. Prices go back

SEMI CONDUCTORS -

SN7400° 45¢ SN74a42M:$1.21
SN744N 99¢ SN7470N: 66¢
SN7473N: 55¢ SN7490N: 98¢

BC107: 10 for S1.B0 BC108
10 for $1.80 BC109 10 for
$1.808C177: 10 for $2.20
BC178: 10 for $2.20 BC179:

A15A- 70c IN914° 10 for
$1.20 1N4004: 10 tor $1.40

POLYESTER AND TAG
TANTALUM CAPACITORS
All 10% oft our 1974-75
catalogue prices. Pack/post.50¢c

J

€ _PLavHaSTER D8

12V Variwiper kit
is something you
can knock together

lifesaver In light
rain or mist —
operates wipers
at selected Intervals Instead of
continuously. Terrifies parking
police. Commercial unlits
selling in auto accessory shops
for around $14. Our kit price:
(P & P 50c) Is only

$8:00

Abracadabra
ScreenWipers

University Grahsm Multimeters: MVA100: DCx7; ACx5® Current
CT500

ont.
Model MVAS0 Multimeter VLR s
SOK ohms per volt D C. with 8 1.5V, 11 Mag Input, * I%
D.C. ranges, S currant ranges. 4 accuracy. Ohms from 0.1 to 1000 400Hz.
resistance ranges, 5 AC renges Meg. Memory festure 585
Can mesture up to 1,000 volts

S S 2

AG202A Audio Genasrstor covers
20Hz to 200k Hz 10V rms output.
Sine end sauere wava. External

wne 594,

Multimeters &Test Equipment

CD1303A 75mm Scope has 20mV
: DCx8, ACxS, Currert x % 6, resistance x 4 Messures 10 cm sansitivity covars DC to
4, resistance x 4. Up 1o 6,000V smps AC & decibles. 100K ohmi 1,5MHz Input R & C of 1 Meg and

DC. 20K ohms pc-vaoh DC: 10K per volt, P & P $1.50 $42.50 0eF. 5170
ohms per volt AC. O'char P .
Drotected P & P 1 51395 All With test leads and batteriss. $G402 RF Ganerstor covers

100k Mz to I0MK2 in 6 ranges.
VT108 FET VOM 8 ranges 0.5 to Qutput 0.1Vrms. High tow
attenustor. Modulation at

Registarad Pack/Post $3.00

ITSETS

SYDNEY: 400 Kent St. Sydney, 29 1005. DEE WHY: 21 Oaks Ave. Dee Why, 982 7500.

ADELAIDE: 16A Peel St. Adelaide, 87 5505. BRISBANE: 293 St. Paul’'s Tce. Fortitude Valley,

52 8391. MELBOURNE: 271 Bridge Rd. Richmond (Galiery Level, Church St. entrance)

42 4651, PERTH: 557 Wellington St. Perth (Opp. new bus terminal), 21 3047,



If you've been saving for a
rainy day, here’s a sample of
Kitsets shower of savings,

Reading time for this ad: about 30
minutes allowing for your
double-takes at the low prices.

Low priced
Valves

Not low quatity — just low price. 6
of the most-used T.V. receiver
valves at prices that make it

worth stocking up big. They’re
Matsushita (“National”’) so you
know they're good. Don’t tall

for cheap-jack rip-ofts others

offer. These aro raslly top grade.
We'll keep supplylng them as long
a3 Our stocks hold out. Mix types
any way you like to get the low
quantity prices. Special quotas
on orders over 100, Minimum
order, 10 mixed valves.

JYPE LISTPRICE PRICE EACH FOR MiX OF

NORMAL PRIC? 10—5LL 50 — 100
152 $1.98 | $1.20 | $1.10
6AL3 $200 | $1.20 $1.10
6BL8 $200 | $1.20 | $1.10
6MB8 $2.10 $1.20 ‘ $1.10
6CM5 $2.90 l $1.90 $1.80
12AV7 $1.92 $1.20 $1.10

pack/post 50¢

IsKitsets'the right name?

We've been tossing this one around for quite a
while now. When we first started out, the name
was right, but now we're expanding into some
pretty sauve Hi-Fi areas, maybe the name doesn’t
fit. What do you think? No prizes for suggestions,
but we’ll see if Kit can find room for some of
your comments in her next kolumn.

Please note that
illustration
shows a pair of
systemi 1, and

a pair of system
2. Yes, each kit
includes grijie
cloth.

SPEAKER SYSTEMS-Build in a Night!

SYSTEM 1

Sound leaves most 8'° and 10"’ systems
for deadl Specially designed and vented
1 6 cu. t1. enclosure, houses the new
Plessey CFL (Controlled fibre length}
C12PX 12" twin cone, wide-range
speaker covering the bass and mig-range
and the crystal-clear Plessey X30 1

dome tweeter covering the highs.
Frequency response: 30-20,000 Hz
Power Handling capacity 30 watts RMS,
*OUR SPEAKER ENCLOSURE COMES
PRE-ASSEMBLED AND VENEERED

and requires only a small amount ot

final-assembly and strip vengering to
complete! EACH 12" SYSTEM FOR
ONLY

ALSO AVAILABLE FULLY
ASSEMBLED FOR $70 EACH

Pack/Freight $5 00 each

SYSTEM 2
Plessey C12P 12°' wooter, a Plessey
C6MR 6’ sealed back mid range and 8
Plessey X30 1'° dome tweeter. Smooth
wide response that only a 12" three-way
system can offer. Handling power 1s a
full 30 watts RMS and the handsome
2.65 cu. t1. enctosure is exclusive to
Kitsets Aust. The only one of its kind at
our price! System Kit {including cabinet)

(Freight 6.50)

Cabinet Kit price {Freight $5.50) $2500

We take up our story as the hero
reaches for chrome-plated 45
calibre soldering iron, and . . .

'—‘ = - »

WEENIE WONDER

55. Cabinet only 6
x 6" x 6", yet the
speaker handles 10
watts RMS! Respon
1545
10 10” twin cone
speaker) voice coil
has phenomenal 1%
throw. Black, red, o
wory P &P $1.50
$14.95

Kits you might
have missed.

Playmaster 140 4ch amp. Has latest
Motorola SQ decoder I.C. MC1312P
With teak cab. P & P: $3.$142.

ETI 420 4ch. amp. Has 1.C. above,
but 1.5w RMS per ch, .4 driven) less
at12.5. P & P: $3. $133.

Musicolour Mk. II. Electric rainbow!

Needs no sep. amp. Hook up to your

gwn 240V inc lamps. P & P: $2.50
51

Moodcolour 4. The ult.-mate. 4ch
with 1kW load capability per ch.

Individual bandwidth adjust.

P &P:$3. 871

6 to 12V converter. Doubles batt.
input voltage. Beaut fo- radio car

cassette conversion P &P: $1.
$19.50

SCR speed control: 240V. Suit brush
motors to TkW. No loss of torque on
electric drills. P & P: $1. $13.90

Use this coupon for mail order. Please don’t send cash.Remit by Postal Order or c-ossed
cheque, made payable to Kitsets (Aust) Pty Ltd. Send to P.O. Box 176 Dee Why 2099,
For PMG/COD dellvery, call 982 7500 {Area code 02) anytime {24 hour service) £nd
tell us what you want. Orders are despatched within 24 hours. Please fil} out form
carefully and PRINT all detalis NEATLY. It your order comes In looking Ilke a sezong-
hand pakapoo ticket, we have to hang on to it until you send us a furious letter. And

that doesn’t do either of us any good.

SEND TO

ADDRESS

B

NAME OF GOODS AND
CODE NUMBER IF GIVEN

Qur showrooms are open normal business
hours as well as Saturday

mornings. Come in and have a nosey round,
or bring us your electronic problems — we're
delighted to help anytime . . . no charge!

ITEM TOTAL: add column A |

If you want your order sent registered (advisable) add 75¢ |

REMITTANCE TOTAL' Add Column E

WHOPPER SPEAKER
Our incredible Cube

se

18k Hz (equal

4



HOW NOT TO OESIGN YOUR
OWN BURGLAR ALARM

+V
Fig. 1
SCR
e AT G
ov
Innumerable designs have been

published for simple burglar alarms
based on variations of the circuit
shown in Fig. 1. In these circuits an
SCR is normally prevented from
triggering by the external guard circuit
— which is supposed to short the SCR
gate to cathode.

These circuits are fine if the external

leads are only a few inches long — but
completely hopeless for most alarm
applications where the external circuit
may extend to hundreds of feet.

Never ever hang an ‘aerial’ onto the
gate of an SCR. If you do, that SCR
will be triggered by every electrical
disturbance for miles. Thunderstorms,
arc welders, contactors, fluorescent
light starters, power drills — everything
and anything is liable to trigger the
SCR into conduction — and thus cause
false alarms.

Many of these circuits show a
capacitor or resistor connected from
cathode to gate — this the project

‘one second.

and tested in our laboratory.

explains — s faise
triggering.

It doesn’t.

The problem may be completely
overcome by adding a capacitor, a
unijunction and a few resistors as
shown in Fig. 2. This circuit is
virtually false-alarm proof. As long as
the external loop is closed, the
capacitor is shorted out. There is no
way in the world that the UJT can
oscillate — and until it does, that SCR
is firmly held off.

Another advantage of the revised
circuit is that, by suitably selecting
C1/R1, a time delay may be built into
the triggering circuit. This delay
should preferably be half a second to
It is very worthwhile
incorporating as it will prevent false
alarms due to an external alarm switch
momentarily vibrating open due
perhaps to sudden wind gusts
physically disturbing a structure.

A further problem ‘with the circuit
(Fig. 1) is that the SCR may also be
tirggered by signals picked up in the
SCR anode leads to the alarm bell.

This can be overcome by using the
SCR to trigger a relay. |f a second pair
of contacts are available then these
should be used to self-latch the relay
thus further ensuring that the alarm
will stay latched on (the SCR is of
course self-latching).

With transistor alarm circuits,
another problem may arise if a circuit

to prevent

‘ - 0
. O .
R1 R3
1k % v .
Fig. 2 oa— )
-
EXT. CCT.
-
1 Qi
1uF R2
n B Fig. 3
cod = - o

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

Because of the nature of the information 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 pub/ished material
is paid for — generally at a rate of $5 to $7 peritem.

IDEAS FOR
EXPERIMENTERS

A potpourri of circuits, ideas, hints and tips.

such as that shown in Fig. 3 is used.

Here the external triggering circuit is
part of the bias circuit for Q1.
Normally the closed external circuit
will cause Q1 to be biased on via R1.

This circuit works well if fairly low
value resistors are used for R1 and R2.
However if R1 exceeds 75 k or so,
problems may arise, What happens is
that moisture across the external
switches or leads can create a high
resistance ’‘short’ across the alarm
circuit. This ‘short’ will appear to the
alarm input asaclosed switch and will
prevent the alarm functioning if
external triggering switches are
opened.

So keep the values of those bias
resistors down low. About 47 k for R1
and 4.7 k for R2 is about right.

FINISHING FRONT PANELS

The finish on aluminium panels can
be improved by etching them in a
caustic soda solution. To get the best
effect:

1) Do all marking out on the back of
the panel.

2) Drill holes two ways — small pilot
hole from front to back. This
minimises the problem of getting rid
of the ‘flash’ which arises round the
holes while drilling. Removing flash
often leaves scratches, and it is better
that these be on the back of the panel
than the front.

3) Rub the front of the panel with
medium grade emery cloth to rid it of
all unwanted marks and scratches. The
emery should be rubbed only in one
direction for the final rubbing. This
leaves the aluminium with a bright
matt finish. From this point on, avoid
touching the front of the panel.

4) Attach a length of thin plastic
string or tubing to the panel by tying
it through one of the panel holes.

5) Prepare a caustic etching solution.
Put about 30 grams of caustic soda in



a glass or plastic dish. {The plastic
throw-away food containers are ideal )
Carefully pour on about 300 ml of hot
water. (1 oz. of caustic soda in half a
pint of water, if that's any easier for
you.) The strength of the solution is in
no way critical. Now, by means of the
plastic string, lower the panel into the
solution, leaving one end of the string
hanging out of the dish. It will fizz
fiercely and the solution will get
hotter — but all is well,

6) About 3 minutes later remove the
panel, rinse it under a cold water tap,
and wipe it clean. Rinse it again’
thoroughly, and if it looks O.K. — dull
matt all over, it’s finished. Hang it to
dry.

A panel finished this way has a satin
chrome look to it, and does not retain
finger marks the way untreated
aluminium does.

TOY SIREN

This circuit can be built small enough
to be fitted inside a toy.

With a little manual skill on the part
of the operator it can be made to
sound like the sirens on such vehicles
as fire-trucks, ambulances etc.

The transducer used is an earpiece
which will give a scaled down sound in
the proximity of the toy, without
being annoyingly loud.

The circuit consists of a relaxation
oscillator utilising one unijunction
transistor. {2N2646, MU10, TIS43)
R2 and C2 determine the frequency of
the tone.

On pushing the button SW1 the
capacitor C1 charges up and the
potential at the junction of R2 and C2
rises thus causing an upswing in the
frequency of oscillation; if one now
releases the pushbutton the charge on
C2 will drop slowly with a
proportional reduction in the
frequency of oscillation.

Manual operation of the button at
intervals of approximately 2 sec will
give a siren sound.

AN Nt
g > ;
4 w1 4 7% |
Py 2NZ6Or
MU0
H) (s}
30k v
BATTERY
L l
lcv
100uF |
Q0 EARPIECE
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100my

SIMPLE WAA-WAA CIRCUIT

Cl1 RI
0 1uk 100k

O 1uF

RVI1

Sk 4 7'1F|

+ -

T ‘.(')‘(:J;uF j

OuUTPUT
LOW IMPEDANCE

This circuit can be incorporated in
guitar amplifiers or electronic organs.

A phase shift RC oscillator makes up
the basic circuit. C4, C5, C6 and R6,
R7, RV2 make up the components of
the bridge that determine the
operating frequency. Negative
feedback is obtained by feeding part
of the signal back to the base via C2.

The waa-waa effect is achieved as
certain frequencies are amplified more
than others.

The transistor used is not critical
however it should have a gain of more
than 150. An NPN type such as the
BC108 or BC109 is suitable.

The values of C4, C5, C6 are chosen
SO as to emphasise waa-waa effect on
the higher audio frequencies. This
gives the sound its brilliance. These

values can be changed quite freely till
the specific desired effect is achieved.

When adjusting the urit initially,
RV1 is turned to its minimum value.
RV2 is now adjusted to and fro till a
point is found at which an audible
whistle appears indicating oscillation.

RV1 is then adjusted till the
oscillation just disappears. RV2 is
turned over its whole range and if at
any point oscillation occurs again,
RV 1 is again advanced till it ceases.

It should be possible to set RV2 to
any value over its range of adjustment
without any oscillation being
apparent, this should also be achieved
with the minimum possible value of
RV1. The wunit is now ready for
operation.

PHOTO ELECTRIC RELAY

TINMFS RELAY

v

R3

161
ok

There are many applications where
photoelectric detection is used to
switch a circuit on or off,

This simple circuit is a bistable
multivibrator. The base resistor of Q1
is a photoresistor type ORP12. When
not illuminated resistance is high, Q1
conducts and Q2 is off.

As the illumination on the OPR12 is
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increased the resistance drops till Q1

cuts off and Q2 turns hard on
energising the relay coil.
The system is reset by the

pushbutton. The diode across the relay
coil can be any low power silicon type.
It is for protecting Q2 from any spikes
generated across the coil when }
de-energised.
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PEAK Speaker Systems with their matched sets of tweeters, mid range
speakers and woofers, their simple but elegant cabinet design, and their
crisp pure sound offer maximum performance and long lasting enjoy-
ment from your stereo system.

Choose from the small book shelf NS-90 through the NSW250S and
NSW-350 models to the superb NSW-550 deluxe with a power rating of

oot g w5 & 70 Watts and frequency unit response 25-20000 Hz.
Wi o ssaintlpising & .MW, § e
BELTFs CUTE

The PEAK BD-2000U stereo record player is
equipped with a heavy cast aluminium turntable,
30 cm dia, which s belt driven and dynamically
balanced for utmost resilience and lowest wow
and flutter levels. Both 45 and 333 RPM
speeds are readily obtained by operating a switch
on the top panel.

Normally fitted with the PEAK MC-7 magnetic
cartridge for widest frequency response and
fidelity.

Available with or without the matching base/
cover set illustrated.

ADELAIDE

A Member of the
Hecla Rowe Group

setanen s,y

£

ARIe N o

The PEAK KA-400 Stereo Amplifier has a full 20/20 Watt RMS
power rating and frequency response 20 to 20k Hz. All wanted
controls are incorporated with ultra-modern push button switching
on main parameters. Spring loaded speaker switches enable quick
connection of the two pairs of speakers which can be connected to
this amplifier. Jet black facia with oiled walnut cabinet give this
unit a most attractive appearance to complement its fine
performance.




IDEAS FOR EXPERIMENTERS

ECONOMY AMPLIFIER

]
1
w
=)
=
=

jf')
+4.5v

m SPEAKER 75£2

RVI S e—1 S R5
5k ' 470k
@)
10uF
O ® r'S D, . N O—
r R6 c3 (
(see text) 0.1uF
R2 l._“_«
470k
When power output, harmonic Q1 base bias is established by

distortion, frequency response are not
the absolute parameters for an
amplifier, such as in the case of small
personal portable radios, operation of
an amplifier in class ‘A’ does have a
number of advantages.

The circuit shown uses only three
transistors, does not require an output
transformer, and gives an output of
between 100 — 200 mW for a battery
supply of only 4.5V.

RV1 provides volume control and
couples into the amplifier through C1.
The following three stages are directly
coupled.

resistors R2 and R5. R1 — Q1 act as a
bias potential divider for Q2 base and
similarly R3 — Q2 bias base of Q3.

R2 and R5 also form part of an
overall negative feedback loop
improving frequency response and
reducing distortion.

A compromise between gain and
quality results in a choice of values for
R6 and C3. C3 is a decoupling
capacitor and R6 is adjusted by trial
and error. {Minimum value should be
22 k.)

FET SQUARE WAVE GENERATOR

Field effect transistors lend
themselves readily for use in astable
multivibrator circuits.

The output square wave yields an
amplitude close to the power supply
voltage, and battery drain is low.

In this circuit the battery supply is 9
V. Drain is a minimal 360 uA. The

MPF 103

-

<
——d

FET SOUARE WAVE GENERATOR

waveform shows very good symmetry
and this is achieved by matching the
FETs by means of the circuit (b):
transistors are matched up for equal
drain currents.

Freguency of operation is set by R3
and C1. The values in the circuit give a
frequency in the region of 15 kHz.

- GV
360uA
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INCREASING POWER
RATING OF ZENER DIODES

ZENER DIODE POWER BOOST¢E

4 =

BBV y 0V
76v

o1
155
. 9

There are occasions when a higher
power Zener diode is required and one
is not readily available. Here is 2
circuit which with the aid of a power
transistor can increase the power
rating of any Zener diode.

By simply shunting the base-collector
junction of the transistor by a low
power Zener and if the gain of the
transistor at the operating current
exceeds 30, then across the
collector-emitter terminals the device
will behave as a Zener diode.

If the original diode is a 250 mWw
device then the power dissipation of
the system will be 30 x 250 mW - 7.5
watts. It should be noted that the
Zener voltage thus obtained will be 0.7
V higher than the diode rating.

Thus if originally a 6.8 V diode was
used then the new voltage will be 6.8
V + 0.7V =75V. Thus for a power
of 7.5 W, the maximum permissible
current will be 7.5 W/7.5 V = 1A.

12V —-9,7.5, or 6V
CONVERTER (automobile)

Many transistorised items such as
radio, cassettes and other electrical
items operate on batteries. Usually
these are in the 6—12 volt range and
sockets are provided for external
power supply.

This circuit enables these devices to
be operated from a car’s electrical
supply.

The table gives values for resistors
and specifies diode types for different
voltages. Should more than one
voltage be required a switching
arrangement could be incorporated.
For high currents the transistor should
be mounted on a heatsink.

2N3058

O

R1

12V NOMINAI

v Ourt
FROM CAR BATTERY
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IDEAS FOR EXPERIMENTERS

AUXILIARY BATTERY ADAPTOR

AUTOMOBILE TYPE DIODES

SUPPLEMENTARY
SUPPLY FOR
CARAVAN ETC

AUXILIARY

. BATTERY
<

Pt
- ¥ -i ﬁl<_"_—>lL§1 e

AUTO
CIRCUITS

+

MAIN

J\AMP METER or AR
WARNING LIGHT
ALTERNATOR( ; i

VOLTAGE
REGULATOR

AUXILIARY BATTERY ADAPTER FOR
NEG EARTH AUTO SYSTEM

When towing a caravan or using the
automobilz battery supply for other
heavier duty purposes the drain on the
battery may be excessive.

Here is a method of hooking up an
auxiliary battery to the auto's charging
circuit without upsetting the existing

battery, and limiting discharge to
external circuitry, to the auxiliary unit
only.

The four isolating diodes are of the
automobile type as used in alternators,
being capable of carrying up to 25 A
they should be mounted on heatsinks,

CMOSCLOCK

A new, and unique, addition has
been made to Motorola's rapidly
expanding family of CMOS logic
circuits. It is the MC14566 time base
generator which consists of two pulse
shapers, a divide-by-ten ripple counter,
a divide-by-5 (or 6) ripple counter and

Filter avoids false
counting on r

a monostable multivibrator on a single
chip. A single MC14566 can be
connected to divide by 50 or 60 {+ 5
and + 10 or = 6 and + 10) to produce
one output pulse per second when fed
with a 50 or 60 Hz input. In addition,

a binary coded decimal output
indicating tenths-of-seconds is
available.

line transients. :
<womun !
SOHz )
1
)!.WpI II
L
.
1 pulse/sec :
)
|
|
'
MC14566 L
[ i ——— FTeTeess=ea '}
Vpulse/min : 10 Q0 —6 Q0 )
! QP Q- A |
¢ c
H 02— Q2 g Om 0
j ) !
MCwasee, - _———_| N g
1 pulse /hr
| e e T R A
' i
1
| a !
c (o 9,
! o2~ r 02 B | ¢
: r 9 hours [ :
MC14566  __ _T__ _|.|___ RN DUV DN P 2
D
~ '/ MC1401M
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Vop = +3V to +18V

Vgg = oV

Connect pin 11 to Vgg to divide

by six and to Vpg to divide by five
All unused reset pins must be
connected to Vgg

A second MC14566 can be
connected in cascade with the first
{arranged to divide-by-ten and then by
six) to provide one output pulse per
minute and a BCD output of up to 59
seconds. A third cascaded MC14566
will .then provide a minute’'s BCD
output and one pulse per hour.

Although the devices can be used to
construct electronic digital clocks — as
shown in the circuit diagram — their
main application will be to provide
timing signals in industrial process
control, data-logging and computing
equipment from 50 or 60 Hz line
supplies.

Available in a plastic package {suffix
P) or a ceramic package (suffix L), the
MC14566 has Zener diode protecticn
fitted to all inputs and is available for
operation over the extended industrial
temperature range (—40 to 859C) or
the full military temperature range
{55 to 1250C). As with all members
of the Motorola CMOS family the
power supply voltage can be from 3 to
18 V, the noise immunity is typically
45% of Vpp and an input capacity of
5 pF is standard for all inputs.
Quiescent power dissipation at 5 V
supply voltage is 25 nW, rising to
about 1.5 mW at a clock frequency of
1 MHz when working into a 15 pF
load. Normally, when used as a timer,
power consumption would be less than
this since the clock frequency would .
be either 50 or 60 Hz. Maximum
operating frequency is typically 4.2
MHz at Vpp = 15 V. L

Quad two-input
NAND gate
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DOMINION CSV22 COMPLETE PREASSEMBLED
& TESTED 12W RMS PER CHANNEL
STEREO AMPLIFIER

SPECIFICATIONS:

Power Qutput:
Frequency Response:
Harmonic Distortion:
Output Impedance:
Sensitivity:

Controls:

S/N Ratio:
Sockets:

Semi-Conductor Complement:

Power Supply:

AMC318

P i - g

MP200

24 watts {12 watts per channel R.M.S.)
20-25,000 Hz +1db

Less than 0.4% @ 20 watts total

4-16 ohms

{a) Tape Input 250mV (b) Magnetic Input 2.5mV
Volume, Balance, Bass + 10db at 100 Hz,
Treble + 10db at 10 KHz

Better than 60db (Mag.), 65db {Tape)

RCA sockets for magnetic cartridge input
16 silicon transistors, 4 silicon diodes

240V — 31V AC transformer (not supplied)

SMP9

DOMINION MINIATURE IN-LINE MODULES
USING ALL SILICONE LOW-NOISE TRANSISTORS

SPECIFICATIONS: (Common)
Frequency Response:
Distortion:

Signal to Noise Ratio:
Operating Voltage:

Input & Output:

d. '
'n Ionu' s GROUP

562 Spencer St., West Melbourne, Vic., 3003
Phone 329 7888. Orders 328 2224. Telex: 32980

20 — 20K Hz

0.5% Max. at 2.5V Output

80 db below 2.5V Output

9V D.C. — Negative earth

RCA type sockets on the board

e SMP9 Stereo Pre-amp Module e MP47
Hi-impedance Microphone Pre-amp @ MP9
Mono Pre-amp Module e MP200 Low
impedance Microphone Pre-amp AMC 318
Audio Multicoupler . . . A splitter giving
three completely independent outputs from
one input. e.g. One output can be shorted,
loaded etc., without affecting the other two
outputs.

City Depot: 157 Elizabeth Street,

Week
Melbourne, Vic., 3000. Phone 67 2699 G BELL LR

Southern Depot: 1103 Dandenong Road, 8am. —5.15p.m.

East Malvern, Vic., 3145, Phone 211 8122
Qld. Distributor: Ron Jones Pty. Ltd., Milton

Saturday
8a.m. — 11.30 am.




INTERNATIONAL ELECTRONICS UNLIMITED

N TAL INTEGRATED CIRCUITS

7447
7448
7450
7451
7453
7454
7460
7464
7465
7472
7473
7474
7475
7476
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74105
74107
74911
74122
74123
74125
74126

POWER TTL
74151
74L55
74L71
74L72
74173
74L74
74L78
74185
74L86

TTL

74H21
74H22
74H30
74H40
74H50
74H52
74H53

8000 SERIES TTL

8091
8092
8095
81
8123
8130
8200
8210

.59 8214
59 8220
1.39 8230
89 8520
1.59 8551
2.19 8552
2.59 8554
3.49 8810

9000 SERIES TTL

9002
9301

P ease so

.39 9309
1.14 9312 .89

ecifv dote sheets required

Ea.
74141 $1.23
74145 115
74150 1.09
74151 .89
74153 1.29
74154 1.59
74155 1.19
74156  1.29
74157 129
74161 139
74163 159
74164 189
74165 1.89
74166  1.65
74173 165
74176 1.09
74177 99
74180 1.09
74181 3.65
74182 89
74184 2,69
74185 2.1
74190 1.59
74191 159
74192 1.49
74193 1.39
74194 139
74195 99
74196 109
74197 99
74198 2.19
74199 219
74200 7.95

74L90
74LN
74193 1.69
74195 1.69
74198 279
74L164 2.79
74L165 2.79

1.69
1.45

74H55
74He60

“4H61
TiHb2
T4H72
74H74
74H76

881
8812
8822
8830
8831
8836
8880

9601 99
9602 .89
with order  Add

350 pe- data sheet for tems or ced less than 3100 esch

CD4001
CD4009
CD4010
CD4011
CD4012

74C74 1
74C76 1
74C107 1.
74C1514 2
74C154 3,
74C157 2.0
74C160 3.2
74C161 3.25

1
5
9
5

5
0
0
0
0
9
5

74162 3.25
74C163 3.25
74C164 3.50
74C173 290
74C195 300
80C95 150
80C97 1.50

SERIES RCA-EQUIVALENT

CD4u1}
CD4016
CD41017
CD4a019
CD4022

12
1.25
295
1.15
275

MEMORIES

256 bit RAM MOS
1024 b1t RAM MOS

CD4023 55
CD4025 55
CD4027 1.35
CD4030 95
| CD4035 2.85

1024 bit RAM |ow Power

ha bit RAM TT|
Programmable ROM

LOGIC PROBE Kil

PHONO AMP {for ceramic xtal cartnidy
1S al s
d
yatlerny

with

uchions

CALCULATOR CHIPS

L5 430-Pin Add sub ult
Data supplied with chy
Data only

& din 12dig

Retundable with purchase

31) 1137 1o 5001 exc des tor battery
operated - Data supplicd with chip 95 ea

Data only Retundable with purchase

5005 LS128 pin Full 3 tunct m 12 chg displ &
calc 7 seg miply outp Dats suppl w chip B 35 ea
Data unl

Retundable with purchase 100

MAS736 18 Pin, b-dig  add subti enult div 395 ¢a

DIGITAL CLOCK CHIPS

28-pin any readoul 6-dig BCD mun
with spe¢ sheet

MAL 5311

MAY 5312 23.pin any resdout 4 digit ipps output

BCD mur with spec  sheet fa
MM 5313 2B-pin an. teadout 6 digit ipps
BCD mux with spec sheet 9 ea
MM 3313 24 pin LED-Incandescent readout mut
6 digit with spec sheet 895 ca
MM 5316 30-pin morm alarm set snooze alarm-time

12 or 23-hr operat with spec sheet 129%ea

MVIOB Visible red TO 18

Aual leads omine gome 25 ea
jumbo clear dome visible red 35 ea
n

invisible: dilt dome

M S
A¥5020
MES

DISPLAYS

Red, 7 seg . 270

Red alpha numernic, 32

Red. 7 eg 127 in hine leads
Red. 7 teg 127 staggerrd leads
Red. 7 sex

Green. 7 seg

Red 7 seg 270

Yeliow 7 seg, 270

75" high direct viewing LED

Red. 7 scg.. 3

OPYTO ISOLATORS

$2.50 ea
4952
79 va
115 ea
215
295 ¢a
150 ea
195 ra
465 es
21%ea

Modes
Transistor

ON ORDERS OVER

ALL 1TEMS ARE NFW
FUNCTIONAL SATISIACTIO
AS LISTED) ARE
CHEQUE WITH ORDER
EY QRIVR IS LSED 8]

WILL ME MADE VIA AIR MAIL
THREF DAYS FROM RECEIPT.
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vonlonce 1ease list only ONE advertiser and OIE pro-

duct on each coupon. if you regquire information on
more than four individual products, make as many
coples of the coupons as you llke (preferably typed) —
again using one coupon form for each product.
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 The complimentwe like best

about the new Monarch Series 8
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Its no surprise!’
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When people already think of one name as the best value for
money, they naturally expect every new model to maintain the
same high standards — or improve on them. So, Monarch’s
brilliant new Series 8 amplifiers will come as no great surprise.

No surprise — even though we've created a
superb new amplifier, top-of-the-range Monarch
8000 to bring you continuous RMS power of 55
watts per channel at 8 ohms, with distortion of
less than 0.1%; even though we've included tape
dubbing and turnover controls; even though we've
produced a frequency response of 10 Hz to 60,000
Hz; even though we're presenting three other new
Monarch amplifiers — the 80, 88 and 800, which
feature dramatic improvements in power and ef-

Monarch amplifiers remain “kings” on a power-to-
performance-to-cost rating.

Try any of them. The prices are as undistorted
as the sounds. All with the same beauty of design
you expect of top performers. And all have the
Monarch two-year guarantee on parts and fabour.
You know you’re getting Monarch quality. With-
out paying more.
Monarch 8000
Monarch 800

_ 110 watts RMS
Monarch 88 —

80 watts RMS

ficiency. It's no great surprise — because you 48 watts RMS
expect Monarch to be the best... And itis, so all  Monarch 80 24 watts RMS
@®)MONARCH
at

AUSTRALIAN DISTRIBUTORS

:

W._ C.__WEDDERSPOON PTY LTD

3 Ford Street, Greenacre. 2190

Telephone: 642 3993 642 2595 .
Showroom demonstration by appointment

AVAILABLE FROM REPUTABLE DEALERS EVERYWHERE




Now the widest range of Hi-Fi from two su

Each Instrol Centre has over 2,500 sq.ft. of ground floor hi-fi display.
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Only Instrol has the JBL Paragon. Now you
can hear the Pz-agon in Melbourne. Also a
complete range of professional reel-to-reel
tape decks at lo*v, low prices.

The widest range of speakers, not an idle
boast but a fact in both Sydney and
Melbourne. Instrol have over 30 pairs of
speakers on theis main comparitor.

Instrol is famous for it audio furniture.
Over 20 designs to choose fsom, Also
available in ready-to-assemble kits. See the
furniture display in both nszrol stores.

PLUS a second section of 2ach showroom,
where another large range of speakers can be
heard. And prices . .. Irstrol's bulk buying
means the lowest prices.

S

perb Instrol showrooms, one in Sydney, and now in Melbourne
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Amplifiers, turntables, cassette decks.
Instrol have over 50 different models on
demonstration at any one time. Call at
either Sydney or Melbourne for a true
choice.

WARRANTY is a word that Instrol believe
in. All Instrol Hi-Fi Systems are covered by
at least 2 years full unconditional warranty
and in most cases even longer. (Up to S

years in some cases).
v

INSTROL HI-FI CENTRE

375 LONSDALE ST., MELBOURNE
(near Elizabeth St.,)

(opposite Cobb & Co., Car Park) '
Phone: 67-5831

91a YORK ST., SYDNEY
(between Market and King Sts.,)

(opposite Rank Xerox)
Phone: 294258
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