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quality you can rely on

REAL POWER LINE UP

sanua

N-501

2,A suspension move-
ment — 0.05mA/1mV
resolution.
Double protection — fuse
& Si diode
Constant 1MQ input impe-
dance (ACV) — RF-diode
rectified current direct to
movement

CAM-250D

Clamp meter

Economical and multi-func-
tion. Single motion core

arm.

Compact yet provides 4
ranges on ACA and 2

ranges on ACV.

N-501

e +DCV 0-60m 0-0.3-1.2-
3-12-300-120-300-1.2k-
30k (w/HV probe)e® +DCA
0-2u 0-0.3-0.3-1.2-3-12-
30m 0-0.12-0.3-1.2-12A

e ACV 0-3-12-30-120-300-
1.2k £2.5% Freq. 20Hz to
50kHz @ ACA 0-1.2-12 0%
x 1-x10-x 100-x 1k-x 10k-x
100k (max. 200M)Batt. 1.5V
x1&9vx1edB—-20to

+63

WARBURTON FRANKI

U-60D

44, ,A movement — quality
performance, diode pro-
tected.

Temperature Mmeasurement
of ~30°C to +150°C with
extra scale.

AX-303TR

e +DCV 0-0.3-3-12-30-
120-300-1200 @ ACV 0-6-
'30-120-300-1200 @ +DCV
0.60u -3m-30m-0.3-12 @
Qx1-x10-x 1k-x 10k
(max. 20M)

U-60D

e DCV 0-0.1-0.5-2.5-10-
50-250 -1k-25k (w/HV
probe) ® DCA 0-50u -2.5-

pulse input.

50-500m @ ACV 0-2.5-10-
50-250-1k ® §x1-x 10-x

100- x 1k (max. 5M)
BX-505

e +DCV 0-0.12-3-12-30-
120-300-1200-30k (w/HV
probe) @ + DCA 0-30
-3m-30m-0.3-12 ® ACV
0-6-30-120-300-1200 @
ACAO-12e ©x1-x10-

x 1k-x 10k (max. 20M)

o ADELAIDE 356-7333 ¢ BRISBANE 52-7255 ¢ HOBART 23-1841
o MELBOURNE 699-4999 ¢ PERTH 277-7000 ¢ SYDNEY 648-1711

AX-303TR

44 A meter Movement -
Si diode protection against

Measures hFE (0-1000) by
using the extra connector.

BX-505

Fast-response, 24,A move-
ment — fuse & diode pro
tected with high resoiution

factor. (0.4,A/scale division)
Revised scale marking —
intermediate readings readily

determined.

PDM-500/C

Performs as low resistance
ohmmeter besides insulaton
tester

Measurement, scale calibra-
tion and battery check are
all operated by pushbutton
switches.

Has constant voltage im-
pressed irrespective of the
value of resistance checked.

CAM-250D

e ACA 6-30-60-300 @ ACV
300-600 @ k2 0-50k @ Batt.
1.5Vx1

PDM-500/C

eV /2 rated 500V/100M
e Scalerange 0-0.1-100-
200m (1 st effective scale
range underlined) @ £
0-10092 e Power source
AMor UM-2 x 3

e AUCKLAND N.2.79-7781 ¢ WELLINGTONN.Z.698-272




News Digest

A Message From The NSW Minister
For Energy

Few people would question the right
of the public to expect that all
electrical goods offered for sale in the
market place are electrically safe and
will remain so through their normal
working life.

The New South Wales Government
therefore looks to all sections of
industry  engaged directly and
indirectly in the supply of electrical
articles they handle comply with
recognised electrical safety standards.

Many appliances and some items of
equipment have been specifically
“prescribed” under the Electricity
Development Act in New South Wales
and are required to be examined and
approved by the Electricity Authority
of New South Wales or an approvals
body in another State, and to carry
an approval marking, prior to sale.

As the responsible Minister I also
look to the Electricity Authority
to monitor the general safety standard
of electrical goods of different types
offered to the public and to
recommend application of legislative
control where necessary .

I have been concerned to learn
through reports of recent Electricity
Authority inspections of electrical
and electronic equipment of the type
featured in the columns of some
publications that many of the items
examined do not comply with safety
standards published by the Standards
Association of Australia. Several
cases have also been reported by the
Authority of products which come
within the scope of prescribing
definitions being offered for sale
without approval.

In particular it appears not to be
realised that the prescribing definition
for “Extra Low Voltage Transformer”
includes a number of regularly
advertised items such as power
supplies of different types, antenna
boosters and antenna rotators.

Most sections of the electrical
industry supplying consumer goods

have developed a safety awareness
through knowledge of S.A.A. safety
standards and regular contact with
regulatory authorities on approvals
matters.

However it is clear that the popular
electronics (hobby /enthusiast) section
of the industry is giving insufficient
attention to safety requirements.

It seems clear to me that the first
need is for people operating in this
section of the industry to be better
informed of their responsibilities
and obligations in the electrical
safety area. In New South Wales

closer contact with the Electricity |

Authority would certainly assist in
this regard and I have asked the
Authority to give priority to fostering
that contact in its safety enforcement
work.

Through these columns I also make
a general appeal to manufacturers,
importers and retailers in New South
Wales to co-operate with the
Authority and assist in ensuring that
all popular electronics goods offered
to the public fully comply with
Australian safety standards.

Minister for Energy

New Silicon IC Technique

At a recent meeting in the US, IBM
announced that they are developing a
new IC technology which will allow an
order of magnitude increase in circuit
density over existing technques.

The new circuits described by the
researchers use one tenth of the power

of existing dévices and operate three to
four times as fast.

The technology is believed to be
capable of producing 256 000 memory
locations — or 10 000 logic gates — on
one 4 mm chip.

The research was done on MOSFET
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devices with polycrystalline gates but is
said to be applicable to bipolar devices
as well, the main advances having been
made in the area of computer-controlled
electron beam lithography, producing
0.1 um accuracy.

Audio Cassette Records a Picture

A possible replacement for the
ubiquitous overhead projector —
through which a lecturer’s scribblings
can be thrown (optically !) onto a
screen for the edification of hundreds of
eventually eyestrained students — has
been developed by Matsushita Electric
Industrial Co.

The system allows a program of
sound and line drawings to be produced
using a light pen or keyboard controll-
ing a TV display. This program is stored
on cassette for later display.

The package, including the hardware
required for the system plusa TV set
and stereo cassette deck goes under the
name of the Home Amusement Tele-
vision System — wrong market,
Matsushita?

CCD Camera Chip
Nippon Electric Co. and its affiliated
company, New Nippon Electric Co.
have produced a 1 cm? chip containing
over 250 000 picture elements for use
in domestic colour TV cameras.

New Nippon Electric hope to market
a miniature colour camera using the
device some time this year.

New Thyristor

Hutson Industries (US) have developed
a thyristor with an integral Shottky
diode. This is claimed to have improved
spurious triggering performance over the
more usual technique. The diode
provides a non-ohmic path to triggering
currents which have resulted from
junction temperature change or step
changes in input voltage.

Personal Computer Study

The University of Southern California
has been given a grant of $220 000 to
study the future effects of personal
computers on living standards and
education.

Microwave Fusion

Nuclear fusion may be brought a step
closer by a plan by MIT to boost the
temperature of the plasma in their
‘Tokamak’ chamber by beaming micro-
waves in through what were previously
diagnostic ports.
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*Glve your picture
tube a new lease
of life

Black and white set/duodecal base.
Paraliel or series. Standard 12-pin tube

Our normal
retail price

f'% Hurry! limited stock accessories

CLEARANCE

TV Picture Tube Battery Clips
‘, Bnghtener
e
Clearance
Clearance Price

69°

Our normal
retail price

129

Heavy duty, tight fitting, with screw term-

Subminiature Offset Lamp
Assemblies
4 ,J/A
Clearance
Price

10°

Our Normal
retail price

1.18

Manufactured with welds at all
critical terminations. 500 uF

Allows two cables terminating
with miniature phone plugs to

Set of 3 includes 2 red, 1 green jewel-type.
renews brilliance, contrast, sharpness | Inals. 4.76cm long. Jaws open to 1.27cm. Requires T-13% threaded bulbs. Mount in
and detail. Just plug in! 15637 | Pkt.of 8. 270379 | 5/16” holes. 272344

Miniature Electro- Miniature Dual Jack Flexible “‘Y"’ Dual Stereo Head-
lytic Capacitors Coupler Adaptor phone ‘‘Y’’ Adaptor
Clearance Our Normali
Clearance 1 ¢ Price retail price
Clear::r.:lce e o Clearance 199
Price
10° 99°
=i
! g
?&;ngzz:' OurNormal ¢ %'H H
79¢ retall price - 1.{ - -
1.59 et

Two phone jacks connected in

For %" phone plug to phono
jack, 3/32" subminiature
phone jack and 1/8" miniature

Stereo jack to 3/32” ultra-mini

One end has two %™ phone
16 WVDC axlal type. Pack of 2. | be connected together. | parallel to a standard %" plug. | jacks, connected In parallel to
2721007 | Shielded type. 274208 | 5% long. 274306 | V4" phone plug. 10” long. 274-319
Adaptor Set Stereo-to-Mono Phone Jack Component/Console
headphone Adaptor Knob
Clearance Clearance Clearance
Price CI%arggzce Price Price
S50° 10° 90°
Our Normal
retail price
1.49

plugs. Versatile,

Accepts standard %" phone

printed circuit mounting. 3-
conductor. Closed circuit type.

Gold-colour aluminium-alioy
with black base, concave top,
faceted grip. 2.69cm dia.

panel or

Contacts 0.3 amps at 12VAC. Size 3.17x
.95x1.42cm.

1.9cm deep. Double set screw.
phone jack. 274356 | phone plug. 274-362 274376 274-422
4-Pole DT Miniature Mini Audio Amplifier Mini Test Clips
Slide Switch Chassis Our Norma
retail price Clearance
Clearance 4.95 price
Price l A <
10¢ 4 995
R, Our Normal
retail price
Our Normal 1.99 each
retail price Clearance 95 :
99¢ Price 350mW ou tput

5 transistors

Dual inputs: 5,000/10,000 ohms. For 8-12
ohm load. 10.16x5.08x1.9cm. 15,000 Hz.

275-405

2771557

MINIMUM MAIL ORDER ACCEPTED 2.50 — AVAILABLE
FROM ANY TANDY STORE OR PARTICIPATING DEALER

Miniature test clip on both ends for rapid
Interconnection of test points.

Black. 5.08cm long
Red. 5.08cm long

278-1158
278-1159
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Skylab To Fall

NASA has terminatéd a contract with
the Martin Marietta company for the
development of the Teleoperator
Retrieval System which it planned to
use to keep Skylab in orbit.

The reason for this is that the space
laboratory’s orbit will decay sufficiently
for it to re-enter the Earth’s atmosphere
sometime this year, long before it can
be reached with a ‘space robot’ carried
by the Shuttle and boosted back into a
higher orbit.

The cost of the project was to be
about $US35 million, of which an
estimated $US22 million has already
been spent. Martin Marietta are beginn-
ing a study to see what parts of the
hardware already developed can be used
for future Shuttle remote control
modules.

Solar Power Station

The European Economic Community
is doing its bit in the search for
alternative energy sources and has
funded the development of one of
Europe’s largest solar power stations.
Ferranti Electronics Ltd. developed the
station, using their newly-developed
MST300 36 cell solar panels (which
generate 14.4 V at 1.1 A each) and can
deliver 2 kW dc. The dc current is stored
in a battery and inverted to 240 Vac at
50 Hz.

Single Beam Colour Tube

A single-beam colour TV set from
Matsushita uses a novel method to
synchronise colour information.
Periodic stripes of phosphor emit UV
instead of visible light, allowing the TV
to sense the beam’s position on the tube
face. This allows a more efficient use

of energy — the set runs on 7 W.

TONE (QJOL ON-OFF
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Atari Personal Computers

Latest TV game manufacturer to break
into the home computer market is
Atari, Inc. a major supplier of
programmable games. Two models are
being released — the $450 model 400
and the $900 model 800 — during the
third quarter of 1979. Both the
machines use an external domestic TV
and are based on 6502-type micro-
processors, which, incidentally, are also
used in their video games.

Sygernist Sigerstin Sin Er

Synergistic Beer Drinking

On the second Wednesday in every
month, a strange age-old Australian
custom takes place in the Bayswater
Hotel. Huge numbers (we hope) of
technically-minded people meet to dis-
cuss the state of the beer. Amongst
other things, of course. If you have any
suggestions for clean, sensible, worth-
while projects, forget ... er, bring them
along and we’ll see what we can do you
for, or rather do for you.

We’re also available for answering
questions (“How long have you been an
alcoholic ...?) anddiscussing ETI matters
in general (“Mine’s a middie ...”"). The
Bayswater Hotel is situated in Bayswater
Road, Rushcutter’s Bay, Sydney (just
through the King’s Cross tunnel, on the
left by the Rushcutter Bowl). The
next Synergistic Beer Drinking session
will be on Wednesday, 14 February
at about 6.00 p.m.

Bit-slice Nova

The advent of bit-slice micro-
processors has caused somewhat of a
revolution amongst minicomputer
manufacturers, who can now make low
cost minis with very powerful
instruction sets — some are even
compatible with the IBM 370. The
latest manufacturer to use bit slices is
Data General, whose new Nova 4 line
operates up to 50% faster than the
previous Nova 3 series, yet sell for about
half the price. The Nova 4 also features
an expanded instruction set, and is
priced from US$2500 up, depending on
the model.
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Digital Radio Display

An in-car cassette player/radio with a
digital clock has been released in which
the clock display doubles as a frequency
readout. The unit, claimed to be the
first of its kind in Australia, operates on
AM and FM bands and will sell for
around $280.

On touching the tuning knob the
clock display changes to one of tuned
frequency and will remain so for five
seconds after the knob has been released,
after which time it will revert to a time
display. The radio, called the Ferris
SN-2910, was launched by Intag Market-
ing Corporation Pty. Ltd., 42 Grantham
Street, West Brunswick, Victoria 305S5.
Tel. 387 3844.

US Scientist For Keynote Address

A distinguished American electronics
and telecommunications scientist,

Mr. Donald Spencer Bond, of Princeton,
New Jersey, will be the Keynote
Speaker at IREECON ’79, the 17th
Intemnational Electronics Convention,
to be held in Sydney from August 27
to 31, 1979. This was announced by
Dr. John Hiller, Chairman of the
IREECON °79 Management Committee
of The Institution of Radio and
Electronics Engineers Australia (IREE).

Mr. Bond has a particular link with
Australia; he was the author of the
1977 report, “The opportunity for
television programme distribution in
Australia using earth satellites”, which
resulted, after its presentation to the
Australian Goverment, in the setting up
of the Government’s Task Force,
National Communications Satellite
System.

Mr. Bond, 69, listed in the American
Men of Science, and author of
numerous published papers, was
formerly with the Radio Corporation of
America (RCA), and the David Samoff
Centre in Princeton. He was involved in
the USA corporate-wide planning
studies of satellite and telecommunic-
ations systems for business and military
applications, and from 1958 to 1961
was a member of the staff of the



TDK’s Revolutionary New Product —

The HD-01 Head Demagnetizer
Built into a Cassette Shell.

__oudo HEAD
i 201 DEMAGNETIZER

Simply load the HD-01 into any cassette recorder as you would
a standard audio cassette and depress the ‘play’ button.

The HD-01 Head Demagnetizer was designed by TDK for easy, convenient head demagnetization of
any cassette deck, insuring crystal-clear, perfect recordings every time.

The TDK HD-01 Head Demagnetizer features:

» A unique cassette format, designed to insure complete compatibility with
any cassette deck.

o Powerful de-gaussing circuit instantly Jdemagnetizes recorder heads the
moment the play button is depressed. The above diagram depicts the
oscillating waveform applied to the recorder heads, removing every trace
of residual magnetism in only one second!

¢ A red LED (Light Emitting Diode) built into the HD-01 cassette shell will light
up the moment your recorder heads have been completely demagnetized.

LAMP
e (LED)
> &
7= = o= N o
é_-_m,--m-_-u_
HEAD

The TDK HD-O1 Head Demagnetizer ends forever the fuss and mystique
surrounding the demagnetization process and Is much easier to use than
conventional wand-type tools. Anyone can use the HD-01 and get perfect
results every time.

The TDK HD-01 Head Demagnetizer is completely seif-contained, battery
operated and portable. It can be taken anywhere and stored with your present
audio cassettes. The TDK HD-01 is ideal for all types of cassette decks
especially those with heads located in hard to get at places such as:

recorders with heads positioned in the front of the unit but which point to
the rear.

those with ‘pop up’ loading mechanisms which can not be detached, thus
making the heads almost inaccessible.

cassette decks with heads positioned laterally with respect to cassette
loading {car decks are good example of this type).

automatic loading machines.

WHY IS DEMAGNETIZING SO IMPORTANT?

TDK, In conjunction with many cassette deck manufacturers, recommend that
cassette decks be maintained on a regular basis. Cleaning the heads, capstan
and pinch rollers is one important aspect of that maintenance program.
Periodic demagnetizing, about every thirty hours of use, is the other. Failure to
do so will cause a build-up residual magnetism on the heads, which can
seriously affect tape and machine performance in the following critical areas:

1. The noise level in the low and midrange frequencies is increased by 5 to
7d8, thereby reducing the overall signal-to-noise ratio.

2. Pre-recorded tapes can also be affected with midrange and high frequency
distortion, as well as attenuation by as much as 2 to 6 dB, virtually
eliminating any hopes for clear sound reproduction.

STDIKK

The interaction of these factors will not only prevent both the tape deck and
tape from displaying their true performance capabilities, but will severely limit
the Dynamic Range properties of both, eendering pure sound reproduction an
impossibility.

The following comparison data clearly demonstrates the effect of residual
magnetism on recorder heads in the areas of both Noise Level and Frequency
Response.

3
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TECHNICAL DATA
Major Components:
Transistors (8)
Diodes (2)
LED {Light Emitting Diode)

Power Supply — Control Section — Oscillation Section — Head Section

Specifications:

Maximum Magnetic Flux Density 200 Gauss

Oscillation Frequency 630 Hz

Shape (External Dimensions)
Conform to IEC Standards

Battery for Power Supply G-13 1.5 volt, Silver Oxide Battery {option)

Schematic Diagram of HD-01 1
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For additional information, direct all inquiries to

CONVOY INTERNATIONAL PTY. LTD.
4 Dowling Street, Woolloomooloo, N.S.W. 2011
Telephone: (02) 358-2088. Telex: AA23111
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weapons systems evaluation group in
the office of the US Secretary of
Defence. He is now retired.

IREECON ’79 is being organised by
The Institution of Radio and Electronics
Engineers Australia (IREE), founded
originally in 1924 and granted a Royal
Charter in 1967. IREE is the only
chartered Institution in Austialia con-
cerned with the interests of both
professional electronics engineers and
the skilled and certified engineering
technologists and technical officers in
the electronics field.

The Convention, to be held at the
University of NSW, will be attended by
scientific, engineering and technical
delegates from many countries.

In addition to the presentation and
discussion of approximately 160 papers,
there will be an Exhibition with
extensive displays of technical
electronics equipment by leading
Australian and overseas manufacturers
and distributors.

Low-loss Bearings

Zero friction bearings are claimed to be
possible by the use of a system
developed by SKF Industries Inc. The
Active Magnetic Bearing System uses a
magnetic field under electronic control
to keep the shaft at a constant distance
from the bearing under varying load
conditions.
Analogue Processor
A new multi-purpose device from
National, the LHO094, performs mixed
multiplication and exponentiation on
voltage inputs. The device is fast (10
kHz bandwidth) and accurate (rated
accuracy 0.05%).

The output voltage will be equal to:

Eo = By x (B2/E3)™
where E, , E, and E3 are input voltages
in the range 0.1 to 10 volts. A precision
thin film resistor network in the unit
allows squaring and square root
extraction by strapping particular pins
together.

The device comes in a hermetic
16 pin DIP package and should find
applications in a wide variety of
industrial applications. It can be used
for linearisation of thermometric
devices and flow meters, or even for
audio companding. The device operates
from*5Vtot22V.

The cost in 100-up quantities is $23
for the CD (industrial) temperature
range. Delivery is ex stock to six weeks
from N S Electronics, PO Box 89,
Bayswater, Victoria. 3153. Further
information is available from Ed Schoell
(03) 729-6333 or Chris Mason (02)
93-0481.

NEW CSIRO LABORATORY

Special open days have been
arranged on Monday and Tuesday 26
and 27 February 1979 at the newly
completed CSIRO National Measure-
ment Laboratory, following the Official
Opening by the Governor-General.

The Laboratory, the largest in
CSIRO, took four years to build. It
employs 370 professional and
technical staff.

Over 50 selected laboratories will
be open for inspection, including a
display of holograms, lens-making
facilities, computer-aided design
facilities, numericallycontrolled
machinery, an optical research tunnel
and a host of other technical exhibits.

The National Measurement Labora-
tory is in Bradfield Road, Lindfield.
There is plenty of parking space on the
very large site.

The Laboratory will be open from
2.00 to 5.00 pm and 6.00 to 9.00 pm
on both days. Enquiries to 467 6330,
467 6329.

Laser Xerox

Xerox have produced a photocopier
which, when linked to a computer, can
produce full-colour output with a
resolution of 0.01 in on plain paper or
transparent film.

The 6500 colour copier uses a scanned
laser and can produce 6.4 in by 13.75 in
colour copies in under 20 seconds or
monochrome copies in under 7 seconds.

Electric Vehicle Battery

NASA has developed a high energy
density battery for use in electric
vehicles which could run 100 miles on
a 20 minute charge. The nickel/zinc
battery should cost about $50 per kWh
and has the additional advantage that
the metals used in it are recoverable,
reducing the effective cost of a new
battery.
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New Display Matenial
The display medium of the future may
well be a piezoelectric ceramic material
called PLZT, which will switch about a
thousand times faster than LCD, has an
inherent memory which will store an
image for several days and hasa 5:1
better contrast ratio than LCD. When
used with light filters, it can even give
displays of contrasting colours.

ET1/Unitrex Calculator Contest

December’s contest was so easy we
were surprised at how few entries we
received! The answer was of course one
page — the first page of volume 22 lies
beside the last page of the next volume
with the covers in between (try it!). The
winner was Mr Murphy of Victoria.

This month’s problem concerns a
rather limited processor, whose
accumulator works in decimal and holds
four decimal digits. There are five
possible instructions:

Instruction mnemonic before after
rotate right RR 6789 9678
rotate left RL 6789 7896
complement CM 6789 3210
increment IN 6789 6790
decrement DE 6789 6788

Starting with the number 1297, the
processor executes five instructions —
one of each type but not in the order
shown above. At the end of this the
accumulator holds 8693. After the first
two instructions had been completed,
the most significant digit of the accum-
ulator held a 2.

In what order were the instructions
executed? Write the mnemonics in order
of execution on the back of an envelope,
along with your name and address, seal
it and send it to us: ETI Magazine
(Unitrex Contest February), 15
Boundary Street, Rushcutters Bay, NSW
2011. The closing date is 2nd March.



Dick Smith says: i
Just look at this

INCREDIBLE HOME
ENTERTAINMENT
COMPUTER!

SPECIAL 7 DAY TRIAL OFFER
Purchase this Fairchild Video Home
Entertainment Computer with two
or more cartridges and try it in your
own home for 7 days. If you're not
completely satisfied, return it to us
in the condjtion you received it and
we'll refund your money in full!

TERMS?

A pleasure. To approved personal
shoppers, terms are available from
$29.00 deposit and $2.90 p.w,

MA/IL ORDERS:

Yes. We'll send this unit anywhere
in Australia for $5.00 extra — game

cartridges post FREE with unit.

(If purchased separately pé&p $2.00)

<k Easy terms available!

Call in today for a demonstration

ACD MORE
EXCITEMENT!
ALL OF THESE
FULL COLOUR
CARTRIDGES
ARE NOW
AVAILABLE!

ONLY

$2450

EACH,

CK SMITH ELECTRONICS

BE ONE OF THE FIRST TO ENJOY THIS AMAZING
COLOUR COMPUTER — CONNECTS TO ANY TV SET.

. 3% EDUCATIONAL!

Your children can
actually learn or
improve mathematics:

addition, subtractjon, multiplication and division right there on
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other worlds

Can we detect signals from intelligent beings in other solar systems? By

Brian Dance.

ABOUT 20 YEARS AGO scientists
realised that their equipment might be
able to detect suitably powerful radio
emissions from intelligent beings on
planets in other solar systems which
may be many light years away from us.
Attempts to detect Extra-Terrestrial
Intelligence (appropriately abbreviated
ETI!) have already been made in the
USA, Canada and the USSR without
success, but much more work with
larger aerials is required to provide
workers in this field with a reasonable
chance of success.

Apart from the Search for Extra-
Terrestrial Intelligence (SETI), drawings
and radio signals have been sent into
space outside the solar system in the
hope that they will eventually be detec-
ted and understood by intelligent beings
many light years distant. Unfortunately
the chances of two way communications
with such beings are very remote, since
the nearest star is a few light years away
and most planetary systems are at much
greater distances. Thus anyone sending a
message from the earth to anywhere but
one of the very nearest of the stars would
be dead by the time any reply could be
returned to the earth.

Attempts have also been made to
-detect signs of life within the solar
system. In particular, the Viking space:
craft which landed on Mars conducted
prolonged tests to try to detect life or
the chemicals associated with life.
Although no organic molecules that
could be the past or present constituents
of living things were found and the
results were generally rather discourag-
ing, they were certainly not conclusively
negative as regards the possibility of life
on Mars.

Communication Technigues

It seems likely that there are three
possible ways in which we may be able
to communicate with intelligent beings
from outside the solar system. The first
way involves a direct meeting of space
vehicles or a landing by them on the
earth. Unless the other beings have a

longevity which far exceeds that of man,
the journey time would make this
method quite impossible. Many people
do not fully appreciate how much vaster
are the distances involved in inter-
stellar space than those within the solar
system. Light takes about 8 minutes to
reach us from the sun, but about 180 000
years to cross our galaxy and some
thousands of millions of years to reach
us from the farthest know objects.

As we require something which
will convey information quickly, the
obvious thing to use is electro-
magnetic signals which travel at the
speed of light. We can only send signals
by this technique and not material
objects, but generally it is far more
sensible to send information on how to
construct an object rather than to send
the object itself over such vast distances.
Should one use light, infra-red, radio
waves or some other form of electro-
magnetic radiation? Radio-waves are to
be preferred, since the energy required
per transmitted photon is relatively low.

The third possible communicating
technique involves the acceleration of
sub-atomic particles to velocities very
near to the speed of light, but as far as
is known this technique has not yet
been tried. If particles which can travel
faster than light (known as ‘tachyons’)
are ever discovered, one can only
wonder whether they could be used in
an  extra-terrestrial communications
system if they can be produced relatively
easily; however, at the moment such a
suggestion is nothing more than pure
speculation.

It has been suggested that we should
avoid transmitting any signals into space
which would inform possibly hostile
intelligent beings of our location. It is
generally felt, however, that we can take
comfort from the fact thatany intelligent
beings would be more interested in shar-
ing information with us and co-operating
with us as far as possible rather than in
attacking us as in science fiction stories.
In any event, it seems likely that it
would take them so long to arrive here
that our civilization would be in a very
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different state by the time they could
reach us.

Basic Problems

Let us first consider the basic problems
associated with receiving radio signals
from outside the solar system, since any
of our attempts to send messages are
not likely to bring any result for an
enormously long time. Any radio
signals reaching the earth from outside
the solar system are likely to be ex-
tremely weak owing to huge distances
involved and it therefore follows that
SETI projects require the use of the
largest radio telescopes in the world.

One is left with decisions to make on
the direction in which one should point
the telescope, the frequency or fre-
quencies which one should attempt to
receive, the bandwidth one should use
and perhaps even the time at which one
should attempt to receive any trans-
missions. In the work on SETI which
has been performed up to the present
time, the telescopes have usually been
pointed towards some star in our galaxy
which is not excessively distant and
which astronomers feel may possibly
have a satellite system on which life
could have evolved in some form or
other.

In general astronomers have con-
centrated their searches in the regions of
stars of the same or similar spectral
classes as the sun. It has been felt that
if a star has a luminosity much greater
than that of the sun, then the lifetime
of any planetary system associated with
that star is probably too short to have
enabled life to have developed to the
point where intelligent civilizations have
evolved. Stars of |uminosity much
smaller than that of the sun seem to
have rather violent coronal activity
which would probably. result in any
associated planetary system being rather
inhospitable to most imaginable forms
of life. Other stars have departed
from the main sequence as a result
of a super-nova or nova explosion and
SETI workers have tended to disregard
these because it seems doubtful whether
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any living species could survive the
catastrophic event of such an explosion
in the star.

Frequency

As the signals from the regions of other
stars would be very weak, it is obviously
important to choose a frequency where
the background noise from natural
sources is relatively small, so that the
weakest possible signal can be detected.
Some of the most important factors
which determine the choice of frequency
are shown in the graphs of fig. 1. Noise
levels can be expressed in terms of
temperature, since a high temperature
corresponds to a relatively large amount
of molecular agitation and hence to a
high level of electro-magnetic noise.

Fig. 1 clearly shows a relatively low
total noise level in the region of 0.5
GHz to 10 GHz and most SETI work
has been done in this frequency region.
However, let us look at the various noise
contributions which are themselves
rather interesting. One should remember
that both scales in fig. 1 are logarithmic
and can therefore accomodate a very
wide range of noise levels and
frequencies.

The 2.76 K cosmic background radi-
ation has a fairly constant level up to
about 50 GHz, but then falls off in
intensity. This strange form of radiation
is believed to be the remnants of the

radiant energy formed in the most fan-
tastic explosion ever when the whole of
the matter of the universe was formed
in a small space somewhat more than
ten thousand million years ago. Indeed,
the very existence of this radiation is
the strongest piece of evidence we have
to indicate that the universe was formed
in an unimaginable intense explosion.
Perhaps it is rather remarkable that this
noise from the creation of the universe
can affect our choice of frequency for
communication with other intelligent
beings.

The non-thermal background noise
level is mainly due to the synchrotron
radiation emitted by particles spiralling
around the galactic magnetic fields. The
level of this noise varies somewhat with
the galactic latitude, the extreme lines
shown in fig. 1 being for galactic latit-
udes of 10° and 90°. The atmosphere
of the earth acts as a further source of
noise, since molecules of water and
oxygen absorb and re-radiate energy
with broad peaks, at frequencies of
about 22 GHz and 60 GHz respectively.
The total sky noise at an earth station is
shown by the curve with the pronounced
minimum,

If a suitable telescope were set up on
the moon or in another place far outside
the atmosphere of the earth, there
would be no contribution from the
atmospheric noise. The noise levels

Fig. 1. The water hole in the radio spectrum from the sky can be clearly seen In the 1 GHz to
10 GHz region with a minimum near to the H and OH characteristic lines.
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would therefore be much lower at
frequencies above about 10 GHz, but at
frequencies above about 60 GHz the
energy per photon of the radiation be-
comes so large that the quantum noise
level exceeds the cosmic background
noise level. The quantum noise level is
associated with the fact that noise is
generated by the arrival of each photon
or quantum of radiation which comes
in "“packets’’ of energy rather than as a
steady continuous wave.

The Water Hole

The region of minimum extraneous
noise has been named the *“‘Water
Hole”, since it contains frequencies
strongly associated with water — one
of the most vital chemicals in our form
of life. One of the most important
frequencies is that of 1.42 GHz (21 cm)
which is emitted when the spinning
electron in an atom of hydrogen (the
most abundant element in the universe)
spontaneously flips over so that its dir-
ection of spin is opposite to that of the
proton in the nucleus of the same
atom.

The emission from the free radical
hydroxyl (formula —QOH) consists of
a number of closely spaced frequencies
at about 1.665 GHz. Water consists of
hydrogen chemically joined to hydroxyl
— hence the name ‘water hole’.

Most SETI| workers agree that
frequencies in the water hole are a good
place to commence a search for inter-
stellar radio signals. Apart from the low
noise in this frequency region which
permits communications over the
greatest possible distances at specified
transmitter power levels, it may well be
that the intelligent beings with which
we wish to communicate also have a life
system based on water and that they
have therefore selected frequencies in
this region for their attempts at inter-
stellar communications.

It has been suggested as long ago as
1963 that the 1.42 GHz hydrogen
frequency ‘could be a logical one to
use for work of this type. Professor
Robert S. Dixon of the Qhio State
University Radio Observatory has
shown that this might be reasonable
at the present time, but that the
emission of noise from hydrogen at this
frequency could seriously degrade the
noise levels in receivers of improved
performance which we hope will be
available in the not too distant future.
The fact that the hydroxyl frequency
is not a single one renders it a non-
unique frequency for SETI purposes.

At present there is little man-made
noise in the water hole band of
frequencies, although there is some
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minor use by weather and maritime
satellites. Many SET! workers consider
that the water hole frequencies should
be keptclear from 1.4 to about 1.7 GHz,
but a proposal for a system of Global
Positioning Satellites involves the use of
this frequency band. SET| workers have
said this would be “polluting the water
hole”. The term water hole is usually
reserved for the frequencies lying
between the natural frequencies of
hydrogen and the hydroxy| radical.

Signal Types

What types of signal should we expect
to receive from other planetary systems
and how could we recognise such signals
as originating from intelligent life? The
SETI workers are basically searching for
coherent signals, possibly modulated.
For example, our own radio
transmissions have a coherent carrier
wave, although the modulation present
inevitably involves a finite bandwidth.
The presence of this type of signal
would almost certainly indicate it is not
of natural origin and hence would imply
the existence of intelligent life else-
where in the universe.

There are three basic types of signal
from other planetary systems which we
may be able to detect. The first type
of signal is leakage of a signal into space
in just the same way that our own radio
and television signals leak away to a
greater or lesser extent through our
ionosphere. Indeed, a spherical wave
of radio signals of a fairly wide range of
frequencies has been travelling away
from the earth over a period of rather
over 50 years. In the case of more
highly developed societies, it seems
probable that they have been trans-
mitting such signals for a far longer
period (although one hopes they have
not been stupid enough to destroy them-
selves by nuclear war).

A second type of signal we may
possibly be able to receive is some form
of inter-stellar or even inter-galactic
communications between highly
developed communities. Such reception
would be by chance and it must be
assumed that highly  developed
communities would employ very high
gain antennae which are unlikely to be
pointing towards our solar system. Thus
the chances of intercepting such
messages cannot be regarded as being
very high.

The third type of signal we may hope
to receive is an intentional one directed
at our solar system by a society in a
distant stellar system in order to notify
us of their presence. It is also possible
that such a society may send signals
out isotropically (that is, all directions

Communicating with
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{Courtesy Jet Propulsion Laboratory).

at equal intensities), but unless they
have transmitters of extremely high
power, such signals would be so weak
at the earth that it is doubtful if we
could detect them.

It is difficult to make an estimate of
the optimum bandwidth one should
select for SET| work. Narrow band-
width receivers (possibly with a band-
width of a few Hz) enable very weak
signals to be detected, since the
narrower the bandwidth of the channel
used, the less the external noise which
can penetrate into that channel. {Some-
one once said: “’The wider you open the
window, the more the amount of dirt
that flies in.”” and this certainly applies
to radio bandwidths). Unfortunately if
one has a very narrow bandwidth
channel, it takes a very long time to
examine an appreciable range of
frequencies. Modern pilans are to use
both narrow and wide band search
techniques together with spectrum
analysers containing a million or more
channels for the simultaneous
examination of numerous frequencies
by computer techniques.

The Drake Equation
Before spending millions of dollars on
SETI programmes, one would like to

Electronics Today International — February 1979

e~ S A e
nna may be used in an all-sky search.

- ns ey
e 7
e

Dia AR

have some approximate estimate of the
number of civilizations which are likely
to possess the technology to be able to
communicate with us. Such an estimate
can be obtained by the use of the Drake
equation. Professor Frank Drake is one
of the leading SETI workers and is now
Director of the National Astronomy and
lonosphere Centre of Cornell University.
His equation reads:

N=R»fpnef|fifCL

where N is the number of existing
civilizations possessing the

interest and capability for
inter-stellar communications

R+ is the mean rate of star

formation averaged over the
lifetime of a galaxy
f_ is the fraction of stars with
planetary systems
n, is the mean number of
planets in each system with
en environment favourable
for the origin of life
fl is the fraction of suitable
planets on which life does

develop
f; is the fraction of life bearing
planets on which
intelligence together with
13



radjo telescopes with a control building in the middle of the array. The lunar base is in the middle
distance towards the left hand side and Is quite small, (Courtesy NASA Ames Research Centre).

manipulative abilities
appears

f_. is the fraction of the planets

. evolving advanced technical
civilization

L is the lifetime of the tech-
nical civilization (perhaps

very difficult to estimate!).

The estimate obtained from the use of
this equation will obviously vary widely
according to the estimated values
employed. However, most estimates
now place the value of N around one
million, these being distributed amongst
approximately 500 million stars in our
galaxy.

SETI History

Perhaps the first i/nportant paper on
SET| work appears in Nature in 1959
under the title “Searching for Inter-
stellar Communications’’ by Philip
Morrison and Guiseppe Cocconi. It is
interesting to note that they suggested
the use of the 1.420 MHz hydrogen
frequency, since it is a unique standard
frequency which must be known to
every observer in the universe.

Eight separate major efforts have
been made by US, Canadian and
Russian radio astronomers since 1960
to detect extra-terrestrial signals from
intelligent beings. Although each search
has concentrated on one or more
specific frequencies in the range from
600 MHz to 22.2 GHz, the receivers
used were those designed mainly for
normal radio astronomical work which
involves the detection of incoherent
naturally produced radiation rather than
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the coherent radiation the SET| workers
were seeking.

Although no confirmed sources of
signals from intelligent beings outside
the solar system have yet been detected,
it has been estimated that the number
of stars which have been examined is
about 0.1% of the number which would
have to be investigated if there is to be

a reasonable statistical chance of
detecting extra-terrestrial intelligent
signals.

Project Ozma
The first SETI work was led by Frank
Drake using the 1 420 MHz hydrogen

frequency. It was named “Project
Ozma” after the ruler of Oz — a far
away place populated by exotic
beings. Drake employed a bandwidth
of 100 Hz and aimed his receiver at
the two stars Tau Ceti and Epsilon
Eridani which are both some 11 light
years away from the earth. The
observing time was some 150 hours
using a 26 m (85 feet) diameter steer-
able antenna in 1960.

Project Ozma Il is a much more
extensive one which has also been
carried out at the National Radio
Astronomy Observatory, Green Bank,
West Virginia. In this work some of
the largest and most sophisticated radio
telescopes in the world have been used;
they include the 92m (300 feet)
diameter partially steerable antenna
completed in 1962 at a cost of about 1
million dollars and the 43 m (140 feet)
diameter equatorially mounted, fully
steerable antenna which was completed
in 1965 at a cost of some 14 million
dollars.

Project Ozma Il was commenced in
late 1972 under the leadership of
Benjamin M. Zuckerman of the
University of Maryland and Patrick
Palmer, of the University of Chicago,
the intention being to run the project
for about two years. However, the
Observatory made more time avail-
able and the project continued until
December 1976 with an examination
of about 700 stars at distances of up
to some 65 light years. The prime
targets were main sequence stars of the
F5 to K5 class. The observations were
carried out at 1 420 MHz, each of
384 separate receivers being tuned to a
slightly different frequency near to the

An array of three antennas constructed in natural craters on the far side of the moon, each
contains a receiving platform similar to that used in the Arecibo antenna. (Courtesy NASA Ames

Research Centre).
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1 420 MHz hydrogen line. A total band-
width of 4 kHz was used.

At the end of the Project Ozma ||
work, about 12 stars showed some
unexplained phenomena which were
probably due to terrestrial radio inter-
ference, but which could have been due
to faint signals from intelligent beings.
These stars will doubtless be examined
very carefully at some later date.

Russian Work

Russian workers have been very
interested in SETI since V.S. Troitsky
of Garky University examined 12
nearby sun-like stars in 1968, but the
Soviet Academy of Sciences has
announced proposals for SET! work
extending up to 1990. The 1968 work
used the Gorky University 14 m (45
feet) diameter antenna at 1420 MHz
and 1 GHz. Sensitivity with their
13 Hz bandwidth was about
2x 10-2"Wm—2,

In 1972 Troitsky commenced work
with a “Eurasian’’ network of
omnidirectional antennas and the
Gorky antenna to look for pulsed
signals from the whole sky at
frequencies of about 1.87 GHz, 1 GHz
and 600 MHz. Ambitious Russian
plans include a search of the whole
radio astronomy window from 1 GHz
to 100 GHz. The stars involved are to
include likely ones in our vicinity,
the nearby galaxies in our local group
and an all-sky survey without any
particular pre-selected objects. Both
ground based and orbiting SETI
telescopes are planned, whilst a
search may be attempted for the
infra-red radiation from extra-
terrestrial heat generating projects
such as one would expect from a region
inhabited by intelligent beings.

Canadian Work

Dr. Bridle and Dr. Feldman commenced
work at Canada’s nationally owned
Algonquin  Radio  Observatory in
Algonquin Park, Ontario in 1974. They
are using a 46 m (150 feet) diameter
telescope to examine many. of the
nearest sun-like stars, but the frequency
employed is 22.2 GHz — the emission
frequency of the water molecule —
which is much higher than that used by
other workers.

Arecibo

Some SETI work has been carried out
using the largest telescope in the world
at the Arecibo Observatory in Puerto
Rico which has a diameter of 305 m
(500 feet) in the air. The reflector
panels consist of 38,778 individual
panels each a little over 1m by 2m
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in size: each panel must be positioned
with an accuracy of better than 1 mm.

In 1967 a British post-graduate
student noticed a mysterious regular
pulsing signal from space and there
was much speculation as to whether
this was a signal from intelligent
life beaming a message to earth. The
Arecibo antenna was used to show that
this signal was coming from the first
pulsar to be discovered and that it was
in the Crab Nebula.

Two of the best known SETI
workers, Prof. Frank Drake and Prof.
Carl Sagan, have used the Arecibo

antenna to examine the radiation from
whole galaxies for signs of signals from
intelligent life. Although the use of this
technigue has enabled them to examine
many millions of suitable types of stars
simultaneously, it would require a
signal of very great intensity to enable
frequencies of 1 420 MHz, 1 6563 MHz
and 2 380 MHz, but the time allocated
to this work is relatively small. The
distances involved are of the order of
ten million light years, so two way
communications would be very
difficult!

It is interesting to note that if the

Fig. 2. The Arecibo message consisted of 1679 binary digits which can be arranged to form an
image of the type shown on the left hand side if each ‘1’ is a small dark square and each ‘0’ is
a white square. The decoded message is shown on the right hand side.
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Arecibo telescope were to transmit
at a rate of one bit per second with a
1 Hz bandwidth, a similarly sensitive
radio telescope could receive the
signal if it were placed anywhere in
our galaxy.

There are four transmitters avail-
able for use with the Arecibo dish:
(i) 512 MHz for ionospheric investi-
gations; (ii) 50 MHz for ionospheric
and lunar work; (iii) 430 MHz for
ionospheric, lunar and planetary
radar studies and (iv) 2380 MHz for
planetary radar observations. The last
of these is a 450 kW transmitter
operating in the S band and, when its
power is concentrated into a narrow
beam by the reflecting dish, the
effective radiated power in the direction
of the beam is approximately one
hundred times the total power
production of all of the electrical
generating plants in the world. This
corresponds to an effective radiated
power approaching one hundred million
megawatts. In a distant planetary
system the intensity of this Arecibo
beam would be about ten thousand
million times that of the sun at the same
frequency.

On  November 16th, 1974 the
Arecibo telescope was used to transmit
a message at 2380 MHz with a 10 Hz
bandwidth in the direction of a globular
cluster of stars, the Great Cluster in
Hercules, Messier 13; this is a group of
some 300 000 stars whose apparent size
roughly matches that of the beam
width. However, as the distance of this
Cluster is some 25 000 light years, we
should not hold our breath whilst
waiting for a reply!

The message describes some ‘points
about life on earth which it was felt are
likely to interest another civilization.
The message consisted of 1679 bits,
each bit being transmitted by moving
the frequency of the radio transmitter
slightly to represent a binary ‘O’ or a
I". The frequencies were continuously
adjusted to correct for the Doppler
effect of the orbital motion and of the
rotation of the earth so that the two
frequencies remained constant to an
observer outside the solar system.

The message can be decoded by
breaking it into 73 consecutive
groups of 23 characters each and
arranging these groups in sequence
under one another as in fig. 2. The
choice of the prime numbers 73 and 23
greatly facilitates the decoding. The
message commences with a lesson which
describes the numbering system to be
employed, namely by commencing with
the first ten digits in binary form. The
message continues with the atomic
numbers of five common elements

16

found in living things. Information
about sugars and DNA follows together
with a sketch of a human being and the
solar system. Finally some information
on the Arecibo telescope is given.

This account of the Arecibo message
has been considerably abbreviated, as
can be seen from fig. 2. For example the
line extending from the head to the
foot of the image of the human being is
accompanied by the binary number 14;
this signifies that the human is 14 units
of length in size, the only possible unit
of length being the wavelength of the
transmission, 126 mm making the
height of the person just under six
feet or somewhat less than 2 metres. On
the left hand side of the human is a
number denoting the human population
of the earth (over 4000 million), whilst
the number 2430 at the base of the
message denotes the number of wave-
lengths across the reflector of the
telescope. All of these numbers are in
binary form and can tell much about
the state of our technology.

The message was transmitted at a
rate of ten characters per second over a
time of 169 seconds. Although it is
extremely unlikely to produce any
reply, the transmission of this message
was intended rather as a definite
demonstration that our level of radio
astronomical technology has now
reached the point where it is adequate
for inter-stellar communication.

It is interesting to note that the first
two messages sent into space were
engraved plaques that ride aboard
Pioneer 10 and 11. Each plaque con-
tains information about the location
of our solar system with respect to 14
local pulsars, the precise periods of
which are shown in binary code. An
image of a man and of a woman is
included in each plaque. These plagues
will presumably continue to travel
through our galaxy at some 16 km/s
for an extremely long time.

It can be seen that the encoding of
information in various types of message
poses some interesting problems in
order that decoding can be carried out
as easily as possible by intelligent
remote beings.

Proposed US Work

The Arecibo telescope reflector is ari
enormous structure, its diameter being
about ten times that of the 30 m re-
flectors used for international communi-
cations using the Intelsat satellites. An
increase of the diameter by a factor of
ten is equivalent to an increase in the
signal collecting area by a factor of the
order of one hundred. Nevertheless,
SET! researchers want far larger systems

in their attempts to achieve their first
success.

Workers at the Jet Propulsion
Laboratory planned to survey the whole
sky in a SETI project scheduled to
commence in 1980, but it now seems
certain that the few million dollars
required for such a preliminary survey
will not be made available in the near
future. It was intended to use the
existing 26 m diameter antennas of the
US Deep Space Network (see “Deep
Space Communications”, ETI, July
1978) with two megachannel spectrum
analysers per antenna. Apart from the
SET! work, sophisticated computer
techniques were to be used to gather
radio astronomical data. The vast
amount of incoming data required the
equipment to be designed so that the
amount of stored data would be kept to
a minimum and the information would
be handled on a real time basis.
Unattended operation - of the SETI!
equipment was planned. The search was
to be made simultaneously at 4 million
discrete frequencies in 300 MHz
channels at frequencies between 1 GHz
and 256 GHz. All of the sky visible from
the Goldstone site (80% of the complete
heavens) would have been covered.

The flux levels detectable by this
proposed Jet Propulsion Laboratory
work are about 1029 to 10—23 W/m2,
but a simultaneous search targeted at
selected nearby stars was proposed for
NASA’s Ames Research Centre. The
higher sensitivity Ames work should be
able to detect signals at levels down
to 10727 W/m2 over frequencies in
the 1.4 to 1.75 GHz band, but the total
bandwidth would not be more than
10 MHz and the bandwidth of
individual channels no more than 4 Hz.
The Ames workers would use the
Arecibo Observatory and possibly other
antennae.

Project Cyclops
One of the most ambitious SETI pro-
jects yet proposed is known as Project
Cyclops. This is intended to be suitable
for not merely detecting high power
signals (such as those from our own
Arecibo antenna), but also to allow
eavesdropping on much lower intensity"
signals which other civilizations use for
their own communications (like our
radio and television transmitters). In
order to be able to receive such signals
from stellar systems at distances of a
few hundred light years from the earth,
enormous antenna systems are required.
It seems unlikely that it would be a
practical possibility to construct a single
reflecting dish of adequate size and
therefore it has been suggested that the
Cyclops project could employ an
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enormous array of radio telescopes,
each of which may be about 100 m in
diameter. For example, as many as
1500 such 100 m dishes could be
spread out in lines over an area of per:
haps 65 km? and connected together
electrically to provide the same per-
formance as a single dish of enormous
dimensions.

Project Cyclops was initiated as a
study by the NASA Ames Research
Centre and Stanford University in 1971
under the leadership of Dr. John
Billingham and Dr. Bernard Oliver.
There have been vast improvements
since then in solid state memories,
microprocessors, wideband maser low-
noise amplifiers, etc. Nevertheless the
full project would cost something of the
order of 1010 dollars, although we have
all the required technology already
developed. The major cost would be the
antennas which would employ reflectors
of an area over twenty times that of
the Arecibo dish.

Non-terrestrial Antennas

Many SETI workers favour the use of
antennas in space or on the far side of
the moon. One of the attractions of
using antennas on the far side of the
moon is the absence of radio inter-
ference from the earth. One could
probably construct Arecibo-type
antennas in some of the natural craters
of the moon so as to avoid much of the
work involved in moving the surface
material of the moon. As in the case
of the Arecibo dish, this use of natural
craters can greatly reduce the con-
struction costs.

Other proposals include the con-
struction of antennas in orbit around
the earth. Such antennas would have
the advantage that they would not be
affected by interference from the
atmosphere of the earth, but they
would be susceptible to interference
by earth stations (unless screened from
it).

It must be made clear that neither
NASA nor the US congress is seriously
considering the financing of such
enormous Cyclops projects at the
present time. The availability of such an
antenna system of enormous sensitivity
would contribute not only to SETI
work, but also to many other radio
astronomical projects. For example, it
would provide unrivalled data for the
compilation of detailed star catalogues,
it could be used for greatly improving
the Deep Space Network used for
communicating with spacecraft on inter-
planetary flights and for radar studies of
bodies within the solar system. The
Arecibo antenna has been used for radar
mapping of the surface of Venus, since

Communicating with
other worlds

An artist’s concept of a relatively small (30 m diameter) space SE T! parabolic antenna which
could be conveyed into low earth orbit and erected by means of a single Shuttle flight, (Courtesy
NASA Ames Research Centre).

the radio waves can penetrate through
the thick clouds of the planet and the
reflections received provide information
about the surface of the planet. A more
powerful Cyclops system could be used
for radar mapping the surface of the
more distant planets. Other work for a
Cyclops array would include radio
frequency interference studies.

Conclusion

The Search for Extra-Terrestrial
Intelligence has not yet been successful,
but this is not particularly surprising in
view of the small number of star
systems which have been examined with
high sensitivity equipment. Soine people
(including many of those who control
scientific finance) may feel that the
SETI project is rather frivolous and
perhaps even asilly one. However, there
are many scientists very strongly
committed to work in this field — a
point which can be demonstrated by the
fact that a new journal, Cosmic Search
devoted entirely to SETI work will be
published from January 1979 under the
editorship of Dr. Robert S. Dixon who
is well-known for his SETI| work at the
Ohio State University Radio
Observatory.

Dr. Frank Drake at times feels some-
what cynical about the cuts in the SETI
budgets. Indeed, he has commented that
the search for extra-terrestrial
intelligence begins with the search for
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intelligence here on earth! He feels that
at the present time there is a very well
qualified group of people who are keen
to carry out an extensive SETI project
and, if no funds are forthcoming for a
year or more, it is likely that many of
these people will move to other work.
If you were paying taxes in a country
considering becoming involved in an
extensive SETI project, how would you
feel about paying an extra amount (far
less in total than that to place a man on
the moon) in order that the project
could proceed? SETI work will doubt-
less continue, but more funds are
required if it is to proceed at a rate
which is likely to bring success within
the lifetime of most people who are
living today.

SETI is still in its infancy. Who
knows whether more advanced civili-
zations - have found methods of
communicating by means other than
electro-magnetic radiation? For
example, neutrino beams are interesting
because they can pass through matter
very easily, whilst there has been much
speculation cn the existence of gravity
waves and the possibility of tachyons
has already been mentioned. At present
electro-magnetic frequencies near the
water hole seem to offer the best
possibilities. One wonders whether
special cosmic languages already exist
and whether the long transmission times
will make us cosmic archeologists.
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E'LLGET YOU

INTO ELECTRONICS.

ONE WAY

OR ANOTHER.

At International Correspondence
Schools, we have at least 15 career
courses you can take in electronics and
other inter-related fields, like com-
puters and television. These are the
fields of the future that you should

1 Basic Electronics course for a
sound knowledge of radio theory
and the industrial applications of
electronics.

2 Electronic Technician course,
with specialist courses in Audio,
Radio, Hi-Fi; Communica-
tions/Broadcasting; Electronic
Computer Servicing; Industrial
Electronics.

3 Electronic Instrumentation
and Control Systems course for
electronics technicians interested
in industrial instrumentation and
control.

4 Electronic Technology, a pro-
gram that will fit the ambitious
technician for wide variety of jobs.

5 Electronics Maintenance for
basic principles and electronic
theory, followed by a practical
section of maintenance procedures
and techniques.

6 Radio Electronic Telemetry
covers electrical and electronic
aspects of telemetering. Employ-
ment opportunities abound in this
very modern field.

7 Amateur Radio Operator’s
Certificate of Proficiency pre-
pares you for the examination

progress in now. And they are all

ideally suited to home study. And ICS,
being the largest institution of its kind
in the world, has access to the latest
world-wide developments and among
the best teachers Australia has to

offer. So, if you're interested in one or
more of the courses below, mail the
coupon to ICS, and we'll send back
everything you need to begin a more
successful career.

leading to the Certificate of Pro-
ficiency issued by the Postal and
Telecommunications Department.

8 Data Processing, various
courses including Electronic Com-
puter Servicing.

9 TV Servicing courses, in black
and white, and PAL colour.

10 TV Principles course for basic
television technology. And TV en-
gineering course for complete prac-
tical coverage of television
engineering.

: 11 Basic Electrical Engineering
" is especially for those who want to
make a start in the industry or
want a broad technical
knowledge.

12 Electrical and Electronic
Drafting is designed for ex-
perienced draftsmen wishing to
enter this specialised field.

13 Automobile Electrician gives
you the basics of servicing the
automobile’s electrical system.

14 Industrial Electrician course
gives comprehensive training on all
aspects of the electrician’s work,

15 Electrical Mechanic course
prepares you for external
examinations.
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I Please send me, without cost or obligation, information about the ICS courses in Electronics.

Write to your nearest ICS city:
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International Corres
Sydney: 400 Pacific Highway, Crows Nest, N.SW. 2065. Tel.: (02) 43 2121.
Melboumme: 18-20 Collins Sireet, Melbourne, Vic. 3000. Tel.; (03) 63 7327.
Perth: 17 Harvest Terrace, West Perth, W.A. 6005. Tel.: (09) 32 1850.

New Zealand: 182 Waketield Street, Wellington.
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“Openreel hasbeenclosed

tonewideas for far toolong.
The RT-707provesit.”’

One glance says it all. From the
people who Pioneered the front
loading design comes the world's
first stackable open reel. The
Pioneer RT-707. Suddenly open
reel is the same as any other
component. Compact and easy to
manage. At home on the shelf or
racked up leaving bench space
clear and uncluttered. Compared
with the RT-707, all other open
reels are not only bulky and
awkward, they're downright old
fashioned

Cosmetics apart, it's also good to
know that Pioneer’s new ideas are
more than skin deep, embracing a
whole new open-reel technology .
The design is 4-head, 3-motor,
2-speed, with auto-reverse and
pitch control. Tape format is
quarter-inch, 4-track, 2-channel
stereo giving 1% hours of absolute
musical fidelity from 7-inch reels at
19 cm/sec (with auto-reverse).
Performance is to professional level
with 0.05% wrmS wow /flutter, 58dB
signal-to-noise ratio, and a
remarkable 20 to 28,000Hz
frequency response.

The trend-setting RT-707 exhibits
an impressive array of advanced
electronic and engineering
features. Auto-reverse, for example,
not only promises but delivers total
fidelity in both tape directions. In
addition, you have the added bonus
of auto-repeat for endless tape play
if you desire. A direct-drive capstan
is part of the reason for the
Improved signal-to-noise ratio at
low speed. As in Pioneer turntables,
direct drive eliminates the belts and
pulleys of other open reels, allowing
greater rotational accuracy, less
induction hum and heat, with the
extra facility of pitch control over
+ 6% range.

The RT-707 is the complete open
reel package. Hair-triggered pause

Exclusive Pioneer ICs in recording
amps and playback. Mode-to-Mode
transport controls without going
through Stop. Extremely long-throw
VU meters.

Altin a compact and
revolutionary configuration that
heralds the trend in open-reel for
the decade to come.

A short specification

Frequency response 20 t0 28,000 Hz.
Wow and flutter No more than 0.05% wRMs
Signal to nolse ratio No more than 58ds
Channel separation No more than 50ds

button. Precise tape path glstonion more than 1%
eference tape and speed
tolerances. Hard Permalloy record Scotch No. 206 at 19cm /sec.
and playback heads. Four different
. All Pioneer open-reel decks are covered by warranty for
BIaS/EO values. Independent one year. Excellent service facilities are available
throughout Australia via a network of Pioneer approved

left/right recording controls. outlels
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: To Pioneer Electronics, Please mail me: (Tick as required) '
1+ P.O. Box 295, Mordialloc, []RT-707 Open Reel Tape Deck.
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' ] Other (Please indicate) '
'
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Direct-() -Matic

From now,don’t settle for anything less! -

SC-3110

Direct-O-Matic is a new standard in
stereo cassette decks. No deck today
can be considered as truly outstanding
without the important benefits of Direct- Lead-in, convenient Memory Stop,

O-Matic. Direct-O-Matic is a Sansui Dolby* with IC, beautiful black styling
exclusive for easier handling, positive and much more!
action and improved performance. Remember... from now on, the first
An exciting host of other advanced thing to ask is: “Does it have Direct-
features include electronic Tape I O-MatiC? " Doiby is » trademark of Dolby Lab..inc.
Sansui

Only hi-fi, everything hi-fi.

SANSUI ELECTRIC CO., LTD. 14-1 lzumi 2-chome, Suginami-ku, Tokyo 168, Japan
VANFI (AUST.) PTY. LTD. 162, Albert Road, South Melbourne, Victoria 3205; Australia Tel: 699 5473
Suite 5, Uniline House, 5 Northcliff Street, Milson Point, N.S.W. 2061, Australia Tel: 929 0293




Noise Reduclion

Systems

There is a lot which appears on records and tapes that shouldn’t be there.
How do you go about getting rid of it, or at-least reducing it? William

King investigates.

OVER THE PAST FEW decades, the standard of reproduction
of audio equipment has increased at an astounding rate; so
much so that the public is beginning to demand program
material of very high technical quality.

One of the major problems in fulfilling this need is being
able to recreate the full dynamic range of a live performance,
of say, an orchestral concert. The heart of the problem is
noise, and this is likely to be worst in the audio link between
the studio or concert and the listener at home, whether it
be a disc, tape or FM radio link.

For most people a quality tape system with a good signal
to noise ratio is far too expensive, and of those people who
have FM tuners claiming a signal to noise ratio of 70dB, how
many live close enough to a transmitter to have the required
1mV or so available at the front end?

Royal Noise

In the early days of sound broadcasting and recording, when
the noise problem was much worse than today, attempts were
made to reduce its effect by turning up the gain manually for
quite passages of music, thus in effect compressing the dynamic
range so that even quiet passages would be above the noise
floor. The BBC today still use this technique, in orchestral
concerts relayed from the Royal Albert Hall.

The level of quiet passages can be raised by as much as
16dB, thus allowing listeners in poor reception areas who are
listening to AM transmissions to be able to receive the entire
program without quiet passages being drowned in noise.

The average usable dynamic range of the domestic listening
environment allows a usable dynamic range of a mere 65dB.
This is about the same as the noise figure introduced between
the studio and the listener at home. What use then are noise
reduction systems?

Once a master tape has been finished copies will be made,
and maybe later even copies made of the copies — but with
each successive copying the tape noise will have increased by
6dB (roughly doubled). At home, the now popular ‘compact
cassette’ system, due to its slow tape speed and narrow track
width, has a noise figure of —50dB which is noticeable in any
listening environment.

Noise reduction systems, then, are a real necessity in the
studio and can be justified in the home, and there are at
present a number of systems in use, varying in complexity and
effectiveness.
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The broadest categories into which noise reduction systems
fall, are complementary (two pass) units and non-complemen-
tary (single pass) types.

Complementary systems, such as the Dolby and dbx
systems, consists of two units, a processor and a deprocessor.
Before being recorded, or transmitted, the audio signal is passed
through the processor and on reproduction through the dep-
rocessor.

Above The Floor

The simplest type of system is the compressor/expander type.
in the dbx 122, the processor consists of an audio compressor,
which will produce a change in output level of 1dB for a
change in input level of 2dB. Thus, an orchestral concert with
a dynamic range of 80dB when processed will have a dynamic
range of only 40dB, giving the unit a compression ratio of 2:1.

The compressed signal is then recorded on a tape recorder
as normal, and now, even the quietest passages (at —40db) will
still be well above the noise floor of the tape.

On replay, the recorded signal-is played back through the
deprocessor, an expander, which restores the original dynamic
range of 80dB.

When using a system like this with a tape recorder, the tape
recorder must be accurately set up beforehand. If the machine
has a frequency response accurate to within +3dB, when the
processed signal is replayed and expanded the frequency res-
ponse will drop to within only +6dB. Any defects in the tape
will also be more noticeable — a drop out will sound twice as
bad when expanded.

Noise reduction with this sort of system can be as much as
40dB, and because it works over the entire audio frequency
range, will provide ‘wide-band’ noise reduction. Unlike the
dolby system, because the compression ratio is independent of
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A block diagram of a complementary noise reduction system, showing
the need for the overall control between input and output.
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If any of these
models are
advertised in this
magazine at a lower
price, tell us and we
will supply them at
a better price.

AQ1000
Calculator, Alarm Clock, 3-way
Stopwatch $34 (338.50)

SCIENTIFIC MODELS

FX120 (44 functions) $32 ($36); FX360 (59 functions) $74
($83); FX2500(LCD, 33 functions) $33 (837); FX3100 (LCD, 43
functions) $41 (846.50)

3 GREAT PROGRAMMABLES
TEXAS PROGRAMMABLE SYSTEMS Each with 127 step, 11 memories, conditional jumps ;nd
subroutines. FX-201P $74 ($83) Basic maodel; FX-202P $106
PC100A Alpha-Numeric Printer 23873210 ($234) Ti59 378 $245 ($274) ($119) Store prog. for 1 year; PRO FX-1 $180 ($203) Card
For Ti 59 and 58 — LIsts, Traces, Prints Words (64 characters), Plots Programmable to 960 steps or programmable
Graphs. etc. 100 memories, also master :

MODULES 585 $32 ea. plug into module' with 5000 steps,

Ti59 or 58. Pre-programmed with magnetic cards, 3 manuals,

approx. 5000 -steps. i program pad, charger, carrying HEWLETT {hp] PACKARD
o Lelsure Time cases, etc.

¢ Marine Navigation ($28 ea.) Extra Magnetic Cards
® Qvlz:tlon : Pack of 40 and case $15 HP’s ONLY —
: s;a"seﬂsct:te and Investment Speclalty Pakettes $10 ea = POST FREE!
¢ Surveying \ Programs for mag. cards -~ (New low prices)
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¥ . ngineering o Statistics
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: HP2
o Electrical Engineering P 29C $162 (g;m) =

ALSO g
GREATEST PACKAGE OFFER EVER!! Tk ke (120 e

Programmable to 480 steps or u
A Ti59 and PC100A printer $686 only $450 (S503) A1 mBsAY (e okhekwise e a6 HP 18C $21g'(i§123‘;‘)HS;';§Eilsﬁgg (31\”;‘!‘?)\

A Ti58 and PC100A printer $449 only $315 ($351) Ti59 except for magnetic cards Programmable — Business; HP 67 $450

{Also any extra modules ordered with package only $30 ea) (8501) Card programmable; HP 97 $750
(8835) Desk model of 67 with printer.

SUPER SCHOOL AND COLLEGE SPECIALS A e e Sn

NEW!
CANON F41 TEXAS T CANON F62 CANON
$16.90 Ti25 $44 AX-1
$18.99) $27 (849) and
2 tunctions, all (830) : LCD, 1000 hours. BX-1
basic maths i LCO 1000 hours ; o The world's
functions. Ideal ) battery life. o . smallest full gn basic)
for high schoot | Siimiine in wallet. [ =X scientific/statistical esk computers

Alpha display of ; calculator. 50 (Floppy Disk, Expandable etc.)

mode. Cheapes! ] functions.
LCO Desk Caiculators @ Mini Computers

Answering Machines o Dictating
Machines o Cash Registers

o Maths/Utility o Printer utility Replacement

Terms or Leasing. Extra 5 percent oft for
cash (Write or phone for details)

CASIO FX-31 NATIONAL —— TEXAS TiS5 Pack and Post — All LCD models $1.50
$19.90 —_— SEMI-CON- ! $52 anywhere in Australia. Otherwise $2.00
($22.40) DUCTOR ?55) for NSW, elsewhere $3.00 per order.
29 functions, = - NS108 - 0 functions, 10 (Extra $1.50 for registered) Sales Tax
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relative levels, the dbx system requires no complicated setting
up or calibration tapes.

Dolby et al

Perhaps the widest known of all noise reduction systems is the
Dolby system. There are two versions of this system available,
dolby ‘A’ for use in recording studios, and Dolby ‘B-a simpler
version designed for consumer use.

The Dolby A system also works on: the principle of com-
pression and expansion, but does not have a fixed compression
ratio. The incoming audio signal is filtered into four bands,
below 80Hz, 80 to 3kHz, above 3kHz, and above 5kHz.

As can be seen from the diagram, identical filter and com-
pressor networks are used in the processor and deprocessor;
— the only difference being the use of an adder in the processor
and a subtractor in the deprocessor.

The Dolby A system processor works only on high and
medium level signals. If individual frequency components are
less than —40dB down the operating level, they will pass
through their particular band side chain without undergoing
any form of compression. As signals increase in level, so does
the amount by which they are compressed, varying from O for
low level signals to up to 15dB compression for high level
signals.

Banding Together

Being a multi-frequency band system, the system minimises
some of the problems associated with wideband systems such
as the dbx, one particular advantage being that each band can
have operating characteristics (such as attack and decay times)
optimised, reducing modulation products caused by too slow,
or too rapid gain changes.

The fact that the compression and expansion ratios vary
with the audio signal level means that in order to function
properly, a tape machine using the Dolby system will have to
be accurately calibrated with level tapes before use. Due to
the different tapes it also is necessary to recalibrate the system
when a different type of tape is used. From Dolby A, the
typical noise reduction figure which can be expected is 10dB
up to 5kHz, rising to 15dB at 15kHz.

The simpler version, Dolby B, is intended for consumer
applications, and fitted as standard to many makes of cassette
deck divides the audio signal into two audio bands. The system
is based on the assumption that high frequency hiss will be far
more noticeable than low frequency noise, and so does not
process the low frequency content of an audio signal.

The compressor in the processor boosts low level high fre-
quency signals by amounts of up to 10dB depending on the
input level, giving on replay and deprocessing a reduction in
noise of up to 10dB in the high frequency range. This increases
the dynamic range of a cassette system from around 50dB to
a max of over 60dB.

To B Or A?

Dolby B uses a non linear dynamic compression ratio and so
must be carefully adjusted for the tape recorder and tape with
which it is used; very few external user serviceable controls are
found on most cassette decks fitted with the dolby B system,
for fear that people might incorrectly calibrate the device and
produce worse results than if it were not used at all.

One of the drawbacks of complementary systems is that
they will only reduce noise introduced between the compressor
and the expander. Complementary systems also offer no help
with noisy tapes and discs recorded without being first pro-
cessed, and of course, the various systems available are all in-
compatible so the engineer with a nice dolby system and a dbx
tape is still at square 11
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Basic functioning of a non-complementary noise reduction system,

A Fillip To NRS

Single pass non-complementary systems offer some hope for
non-encoded material. Philips DNL {dynamic noise limiter)
has been around for a few years now, and was specifically
designed to reduce noise in unprocessed cassette recordings
{but is now also fitted in addition to the dolby system on
some Philips reel-to-reel decks).

The DNL consists of a dynamic low-pass filter; noise is
most noticeable in quiet passages of music {such as piano
music), when most of the higher frequency signal is noise,
and it is at this time that the DNL operates.

When the signal’s high frequency component is strong, and
sufficient to mask the high frequency noise the cut off
frequency of the filter increases and allows all the high
frequency signal to pass unattenuated. When the level of the
high frequency component is low, it is assumed that the noise
will be dominant, and the cut off frequency of the filter is
reduced, attenuating the noise, and, unfortunately some of the
wanted signal.

Burwen’s DNF (dynamic noise filter) works on a similar
principle but is much more flexible. They system senses the
high frequency content of the signal. If there is a lot of high
frequency energy present, the filter cut off frequency rises to
30kHz, and all the signal is passed, the high signal level mask-
ing the noise. When the signal reduces in level, so does the cut
off frequency which falls to 500Hz when no signal at all is
present, giving a very substantial noise reduction on blank
gaps between pieces of music on tape.

TAPE RECORDER

Qe

&1 COMPRESSOR — EXPANDER e

TAPE SATURATION

[ Q e 5 2 »
10 w0
...............
0 1
i 20 P A - o e 7.”.\ 20 |
10008 10008
INPUT 30 30 outeuT

I -50 S50
TAVE NOIS
-80 ~80
_L -80 -0 J.

A compander circuit expander-compressor showing how a 2:1
compressor ratio function in practise to give, in theory, 1 100d8 S/N
ratio from a tape with a 50d8 noise “floor".
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Correlations

Phase Linear's Auto-correlator is an example of a very sophis-
ticated non-complementary system. It consists of a series of
bandpass filters that can be opened, to allow signal in the
frequency range of the filter through or closed down to
remove noise. The filters are controlled by the auto correlation
circuitry. Music contains mathematically related tones and is
highly coherent {or correlated) in nature, whilse noise tends to
be random and has a low correlation coefficient. What the
Auto correlator does is to calculate the correlation coefficient,
and use it to determine whether a signal is noise or music. If a

ENCODER DECODER
INPUT VOLTAGE VARE VOLTAGE ouTPUT
—4p——{ CONTROLLEO | \_- CONTROLLEOD
AMPLIFIFR AMPLIFIER
_— 5048 10048
DYNAMIC OYNAMIC DYNAMIC
RANGE RANGE HANGE
KECTIFIER RECTIFIER
e CIACUITRY + CIRCUITRY

The dbx 122 unit is a refinement of the basic compander design. The
addition of the rectification circuitry can be seen from the block
diagram.

particular signal is determined to be musical in nature, the ap- [
propriate filters are opened up to allow it, and its harmonics
and overtones through. ovu e~
o- A DELAY B
INPUT (ABOUT 1msi 13
-10 e f ]
Simplified diagram of the
workings of the SAE
Impulse Noise Reducer. Cpm— © |
The ‘switch’ is the actual ° 20
unit, which transfers the i
output connection from A @ /
to B when a click is present OUTPUT & "
to eliminate the sound. 2® - T
- S
2 « \
S O —
) DA l
1
-30 o 7
1) ! Ky /
A 1 IFFLRENTIAL - -
e NE TWORK /
8
—{ RECORD i I
PitOCESSOR "
INPUT ouTPUT
= ADDER
2 5 100 Ly 1000 S 10 000 2
FREQUENCY Hz
(2) Variable compression ratio of Dolby B system, note how frequencies
A below 100Hz are unaffected.
DIFFERENTIAL | g
NETWORK
B PLAYBACK
\ PROCESSOR
INPUT OUTPUT
ISOSTRAGLOR .- DIFFERENTIAL
FILTER LINEAR NON- LINEAR NE TWORK
- BAND &> LIMITER LIMITER
4 a4 4
FILTER LINEAR NON- LINEAR
Top (1): Simplified diagram il 5“3“0 CIMATBH g ““'3““
of a Dolby A deprocessor A 8
circuit, O—tq ADDER
FILTER LINEAR NON --LINE
Top _(2).- The processor éhuu LIVITER LIMITE n‘m |
circuit to match that 2 2 2
shown above.
Right: Diagram of the FILTER LINEAR NON -LINEAR
Dolby A differential BAND LIMITER LIMITER
t
networks. , !
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10 RED LEDS ..

LM317K..
TiL209 ....
10 BC547
IN4003.
IN4002.

as used in ETt 585R/T uitrasonic switch

40R
As a pair.

ZENERS

400mW E24 Values'3.3v to 33v............
1 Watt Zeners 3.3v to 33v.......

TRIACS

SC141D.
SC151D.

DIACS

§T2.
ST4.

arooss OLOCK MODULES
MA1003.

MICRO’S

2708 EPROM.
2114 .
2102 450nS

2650

8080A.

9305.

9317

9334

9350 .

9368

FIBREGLASS

ET1 043
ETI 044
E‘{l 047

1
EN 882
ET) 063
ETI 064
ETI 065
ET 067 ...
ET! 068
ETI 071
ETI 072
ETI 083
ET! 084 s
ET! 085
ETI 130
ETI 134
ETI 135
ETI 245

PCB’S PRECISION DRILLED

ULTRASONIC TRANSDUCERS

DISCOUNT
COMPONENTS

100 RED LEDS
10 4016
6 LUG TAG STRIPS

10 GREEN LEDS
10 YELLOW LEDS
10 4011

ETt 417

ETI 445

ETI 446

ET! 449

ETI 450A ..
ETI 4508B...
ETN 480.........
ETI 480PS......

RESISTORS _

V2 watt Metal Glaze .
1 ohm to 1M (E12 valves)..
1.2m — 10m (carbon) -
1 watt carbon

1 ohm to 1M

5 watt

1 ohm to 100 ohm. 40

TANTALUMS Resin Dipped
5 ;
o)

1,15, .22, .33, .47, .68uF (alt 35V) 2
1uF 35V.... 2
2.2uF 25V ...
2.2uF 35V.
3.3uF 25V
4.7uF 35V.
6.8uF 35V....
10uF 16V
10uF 35V
15uF 16V
15uF 35V
22uF 16V
4TuF 16V 85
68uF 16V .
100uF 6.3V.

MINIATURE TRIMPOTS |

3¢ 2.5¢
Sc

8¢
35

99

up
0.1 watt, .1" spacing
100, 250, 500, 1K, 2K, 5K, 10K, 20 a7
25K, 50K, 100K, 250K, 500K, 1M ... 20 A7

10 74LS00.
10 uA301
4N28 ..
4N29 ..

10 7490.
10 74123.

I C SOCKETS

1-9
8PInDIL ... 25
14 Pin DIL . 33
16 Pin DIL .35
1BPINDIL ..o .55
24 Pin DIL ... .70
40 Pin DIL 1.40
28 Pin DIL 1.20

POTENTIOMETERS

.25 watt rotary carbon single gang, Log or Lin.
1K, 5K, 10K, 25K, 50K .......cocvoricriinnnne
100K, 250K, 500K, 1M, 3M (Lin).......

CERAMICS
10pF to 680pF..

820pF to .0015uF E12 Vaiues

Include 30c postage for free catalogue.
1-9
4.7 uF 25v PCB 0.08
10 uF 25v PCB 0.09
10 uF S0v PCB 0.10
22 uF 16v PCB 0.08
22 uF 35v PCB 0.10
33 uF 16v PCB 0.09
33 uF 50v PCB 0.1
47 uF 16v PCB 0.10
47 uF 35v PCB 0.12
100 uF 10v PCB 0.1
100 uF 16v PCB 0.12
220 uF 25v PCB 0.15
470 uF 16v PCB 0.17
1000 uF 25v PCB 0.38
2500 uF 50v Axial 1.95
2200 uF 25v PCB 0.55
6800 uF 50v LUG 4.75
5600 uF 40v PCB 2.90
4700 uF 35v Axial 2.10

ET! 480 100W Module Kit
includes Heat Sink Bracket....

ETI 480 50W Module Kit

includes Heat Sink Bracket.............
12 volt Electronic Siren Kits

1. "Whip' L

2. "Wail’ —= =

3. “Flying Saucer".........
Horn Speaker to sult..

28

.05¢
06¢c

O~00000000000000°
SQQ........uo..ooooooc
PO B O DODOND ® D

.$19.75
.....$16.00

..$8.00
.$8.00
..$8.00
.$8.50

SILICON VALLEY

Products in stock. Also available mail order as per the

Sillcon Valley catalogue and price list.

Also in stock : Multimeters, relays, veroboard, solder, solderwick, soldering irons, transformers. All components brand new by top
companies. Prices current till end of March.

ROD IRVING ELECTRONICS

Shop 499, High Street, Northcote, Vic 3070. Ph (03) 489 8131. Open Mon-Thurs 9.00-5.30, Sat 8.30am —1 2.30pm. Mail
Orders: PO Box 135, Northcote Vic. 3070, Minimum 75¢ post and pack. Send 30c stamp for free condensed catalogue.
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If the correlation is low, the signal is treated as noise and
the appropriate filters are activated preventing noise from
passing through.

These three non-complementary systems, becalse of the
way they operate, will inevitably have an effect on the wanted
audio signal, but if carefully set up can give a substantial
reduction in noise with only a minor effect on the program
content, and it must not be forgotten that while two-pass
systems only reduce noise introduced between the processor
and deprocessor, a non complementary one pass system can
effectively reduce noise generated anywhere in the audio chain
from the studio to device itself.

Snip The Crackle And Pop!

One recently developed type of noise reduction system, the
SAE model 500 Impulse Noise Reduction System, nas been
designed to remove unwanted clicks and pops caused by
scratches in discs.

The SAE device recognises clicks and pops by their fast
rise and fall times. If a signal has a fast rise and fall time it is
thus assumed to be an unwanted ‘click’, the click is removed
and to prevent a period of silence disturbing the continuity, a
small section of the preceding music is inserted in its place.
This feat is accomplished using an analogue delay unit provid-
ing a delay of a few milliseconds, as the ‘click’ transient is

about to enter the delay, the output of the device switches
from the input of the delay to the output. Then, just before
the click is about to leave the delay, the output of the unit
again switches back to the input of the delay, thus removing
the click. The typical click only has a duration of about a milli-
second, and so the switching to the delay goes unnoticed, but
the click vanishes.

Studious Future

What the future holds in store for “noise’’ is anyones guess;
within a decade we may see digital tape-recorders as the
standard in studios — using digital recording techniques will,
if the sampling rate is high enough, eliminate noise induced in
tape systems (or in broadcasts if we ever see pulse code mod-
ulation for broadcast stations) altogether, and will alJow tapes
to be copied any number of times without any extra noise
being introduced. Already, it is possible to buy add on
units for video recorders to enable audio signals to be digitally
recorded onto tape!

For the moment, however, for the engineers in recording
studios using multi-track machines where track width is small,
and for the hi-fi enthusiast at home with his cassette system,
noise reductions systems are a necessity, and will remain so for
some time.

ill-informed crilicism?

IN RECENT TIMES, ETI in common with most other elect-
ronics and audio magazines, has come under fire from a few
British equipment manufacturers and their local agents for
what they describe as ‘ill-informed criticism’.

To some extent this can be interpreted as not going along
with the cozy little ‘yvou scratch my back and I'li scratch yours’
arrangements that did — and with some magazines still does —
exist. Ask when you last saw a poor review in ZXY Hi-Fi and
you'll know which ones they are!

Nevertheless some of the industry’s criticisms are valid.
Certainly no magazine publishes reviews that a scientist would
accept as scientific. To start with there's few agreed industry
measurements standards — and even if there were agreement
it’s unlikely that publications could afford to take all the
specified measurements to the degree of accuracy that would
be required.

We do the very best we can. We use reviewers with years of
experience in this field backed up by testing facilities which
are often in advance of those used by most of the manufacturers
themselves. But none of these reviews is scientific in the real
meaning of that word — and nor are those conducted by most
manufacturers.

Comparative Demonstration

In light of the above it was with a sense of wonder that we
encountered a demonstration put on by Linn at Britain’s
recent Cunard hi-fi show.

Linn have long proselytised their belief that the turntable
itself greatly influences the sound from a hi-fi system. Various
demonstrations and reviews have ‘shown’ that a Linn turntable
sounds better/different from others — although without
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exception the comparative methods used had more indepen-
dent variables than an old-fashioned steam organ.

Rival manufacturers on the other hand suggest or openly
state that if there /s a difference it's caused by the Linn‘s
platter resonating like a gong in @ multiplicity of modes. ‘The
Linn’s not so much a turntable — it's a musical instrument’
says one eminent Japanese turntable designer, ‘people may
well like the sound but what they’re hearing isn‘t on the
record’.

At the Cunard Show, Linn apparently set out to prove that
their deck really was better — but in attempting to do so they
threw the faintest resemblance to scientific method right out
of the window.

They set up two quite separate systems. The first had a
relatively cheap (but good) Rega turntable and top every-
thing else — the second had a Linn turntable but more modest
everything else (compared with the first system).

System 1 had the Rega deck, Grace arm and Supex cart-
ridge, Naim pre-amp and three (!} Naim power amps tri-
amping a pair of Linn’s Isobariks.

System 2 had the Linn deck, Rega arm, budget-priced ADC
cartridge, Naim pre-amp and- power amp and a pair of
Mordaunt-Short’s smaller speakers.

The demonstrator played very brief musical passages on one
system and then the other interspersing these with assorted
jokes and insults,

To our relatively unbiased ears it seems as if the cheaper
system (using the Linn deck) was superior to the other. This
was apparently the conclusion we were supposed to reach.

So terrific! A pair of small Mordaunt-Short'’s are better than
Linn’s own Isobariks? Or a Grace arm and Supex cartridge
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cannot improve a Rega Turntable? Or that using multiple

Naim amps is a waste of time, money, power and space?

Or what?

Puzzling

The records were different. The speakers were in different
positions. The equipment combinations were so varied as to be

an impractical joke.

SOUND BRIEFS

Philips Belt-Drive

Pioneer Buys Phase Linear

Consumer Electronics Show

Power Amp Tone Control

Akai To Move Into Eden Park

Peak Programme Meter

COMPUTER GRADE
CAPACITORS

2900 uF 40v $5.20

6800 uF 16v $5.00

10,000 uF 16v $7.00

10,000 uF 25v $7.85 -

10,000 uF 40v $10.00
15,000 uF 25v $9.00

22,000 uF 25v $10.50
22,000 uF 40v §18.00
27,000 uF 35v $18.90
68,000 uF 16v $17.00

WIRE WRAP CENTRE
Hobby-Wrap Tool BW-630

o Battery operated (Size C)

o Weighs only 11 ounces $42.95

with built-in bit and
Sleeve.

u

o Wraps 30 AWG wire onto  tax exempt
standard DIP sockets  (Batteries
{.025 Inch) Complete  not included)

Philips have brought out two new belt-drive tumtables, models AF777 and AF877,
which incorporate a speed sensor mounted under the platter. Circuitry in the tum-
table uses speed information to calculate the acceleration required of the belt drive.

New Jersey based US Pioneer Electronics Corporation, a subsidiary of Pioneer
Electronics Corporation Tokyo, has bought Phase Linear Corporation. No change
in marketing is envisaged.

The date of the 4th Australian Consumer Electronics Show has been set for July
18th to 22nd 1979. It will take place at the Sydney Showgrounds.

Sansui have taken a rather unconventional step in the design of their TA500/300
range of tuner/300 range of tunerfamps. They have incorporated the tone control
circuitry into the power amp section — presumably to reduce overall noise figures.
Interestingly, their press release gives no noise figure for the amplifier stage.

Akai Audio/Video Australia Pty Ltd are to set up industrial premises in Sydney’s
Eden Park Industrial Estate, on the North Shore of the city.

Studio Electronics Pty Ltd have introduced two models of LED peak programme
meter. The scales on the meters are non-linear (even in terms of dBs!) and comprise
either 12 (model 112) or 30 (modei 130) LEDs. The larger model also has remote-
switchable characteristics, allowing either peak programme or VU operation. PO Box
1055, Burwood, NSW 2134, phone: 747.5686.

STEWART ELECTRONICS

33 SUNHILL ROAD, MT. WAVERLEY, VIC. 3149. PHONE: 277-0600.

WIRE WRAP KIT WK-2-W

Wrap-Strip-Unwrap

o Tool for 30 AWG wire

o Roll of 50° white or blue 30
AWG wire

¢ 50 pcs each 1, 2, 3, 4"
lengths, pre-stripped wire

-
$16.69

WIRE WRAP WIRE 30 AWG

501t $2.60, 10001t $17.20. Specity colour.
White, yellow, red, green, blue, black.
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This demonstration seemed to puzzle the audio-educated
members of the public and press alike. It compared one set of
virtually unspecified variables against another whilst the
demonstrator actively encouraged listeners to favour not just
one system, but one part of one system against another!

Really Mr Linn! Just imagine the outcry if we or any other
magazine reviewed your equipment using a comparison like
that. Your fellow manufacturers may well have grounds for
disputing some magazines’ reviewing techniques — but a per-
formance like Cunard isn‘t going to help that cause one little
bit!

9am-6pm Monday to Friday

£
9am-12 noon Saturday ’:E‘\"?‘mgaess
EDGE $100 BOARDS
Genuine American made boards, plated through
ESNP"‘ESCTgfpsE PRICE holes, solder masked, silk screen layout,
20140 Dual $2.38 Complete documentation with each board.
30/60 Dual. $3.84 BCEAN (2102) ip8d o0
25/50ual D2 5313 16K RAM (2114), .839.50
= 7 16K EPROM (2708/2716) .$39.50
43/!136 Duals(?2 )Exorclsor). .$5.69 2-80 CPU $43.00
50/100ual (S100). $4.90 - i
This is just a sample of our range VDUﬂ::fngs' 64 characters, 16 lines. 1223’5 gg
jahrite'tcia BHOELIC €1 641 Printer, board only $15.00
Vector Proto-board .$29.00
Vector 11 slot backplane with tantalum bgga&
ses $39.50

POWER TRANSFORMERS
JDT-002 Bv 20A, 15v 3A, 15v 1.5A ....§28.60

JDT-001 8v 10A, 2 x 15v 1.5A. $18.50
JOT-003 8v 54, 2 x 15v 1A .$14.00
M6800 D2 COMPATIBLE Specially designed for microcomputers, all have
BOARDS efectrostatic shield.
16K RAM Kit without RAM's. .§97.00
Prototype Boards. .$24.:50
Extender Card $16.50 All prices are plus 15 percent sales tax
EA 78ut9 VDU Board .$15.00 unless specifically noted. Please aliow
R03 2513 Character generator, single Sv supply sufficient postage. Heavy items will be
tor 78ut9. : 513.50 sent Comet, treight forward.

27



The only DMM

that incl
operating

.4 MUSIC AND
ol SOUND

Expand your talent with the SH1 synthesizer; let it
take you into areas previously reserved for
musicians. Roland, the world's |argest maker of
electronic musical equipment, now provides you with

| acomprehensive operator's manual which will show
| | you how to enjoy and understand the never-ending

creative possibilities.

Simply hook up the SH1 with your hi-fi system and
play your favourite electronic, pop or orchestral
sounds — or sound effects like surf, rain, wind, etc.

$850

| *recommended retail

OIGITAL MULTITIETER
AREDMM10

Features ‘

BUILD
|

gets you into the
exciting world

of electronics and
sound

® Large %" (9.5.mm) LED Numerals
® Automatic Decimal Point
® 3 Digit 0-999 Display
® Instantaneous Readout |
® Zero Locked
® 7 MEGOHM Input Impedance SH-1
® 102 Measurlr;g Ranges ® KEYBOARD (32 keys. 2% e \E’Ev:i(s)vp;‘&llo&o:“%z;gol e 'geanspcfe Switch (LMH)
- M H aves) age I nder Lev
ol Vit
@® Over-range indication ® VCO (votage conteolied Armpitier) @ Bonder Sonsitvity (VCO, VOF)
oscitlator) @& Hold Control @ CONNECTION JACKS
® Overload Protected 3 - S B S DR,
® 1% Accuracy : a&wﬁ:ﬁ£7§z‘,°;%?°s_mf°° H A.‘Q’CE:%ﬁS Comor(15 "~ & bnoras ok el S
oﬁm§§|fﬁmg) o&ﬁ%ﬂ%%mmus :é;%m Jack

Supplied complete with: | ® PWM Mode Switch o SiStan Lol (0-100%) Swicn (UM oo e
1. Rechargeable Nicad Batteries I' | 2(?50'3"‘?1“:“.‘%:; :%L.%?“;ﬁﬁ"am :E::‘n‘..l"??‘;g;"i;nw

g - Bow~ | f2lpct 8 ENVELOPE GENERATOR 2 Jack (ON with +7.8% of over)
2. Combined AC Adaptor & Battery Charger LRI MKER S e copRi(lsT @ 2}}&:3;%"3},“3;%"%
3. Connector for charging from auto battery : E:?sg’éﬂ:;?;w. H %}Z’s’i.g?;‘s‘i&"’”“’ : :oi‘gnc’c%:‘:s‘g:x“’::“

xt Sig te/LFi O g |
4' TeSt PrOdS ] ‘ : r%?rs‘g:'dsé"r?gﬂou : mzﬂs:vmch (Random [ ] l‘)?nEl_)NSlONS: B10(W) x
5. Operating instructions . | & NIGH PASS FILTER @ Rato Corvol 02 HE.2n 20000 1460 % 5.3H) in
2 th rant R Ay L e B g
6' 1 mon gua ee 8 VCF (Voltage Controlied Filter) 8 Controller Connection Cord
[ ’(i:lo"KF.:e‘quency Controt (5 L} mf&n CV GATE Selector

A Heavy Duty Carrying.Case is available as an
optional extra.

SEE THEM AT YOUR LOCAL ELECTRONICS STORE
OR THE A+R ELECTRONICS BRANCH IN YOUR STATE.

QUALITY PRODUCTS 30 Lexton Road,Box Hill,Victoria

-20 )
® Resonance (Min-Sett
Oscillation)
® ENV-1 Conirol Depth
@ Modulator
® KYBD Control

=

Roland

RSN -

® Total Turing (+700 cents or
ver)
® Portamento Time Conirol

0-2.5 sec)
® Total Volume

Write or call for more information.
Roland Corporation (Australia) Pty. Ltd.
13 Chard Road, Brookvale, N.S.W. 2100.
Telephone (02) 938 3911.

Super Fat Sound from & New
24dB/oct Fitter

*Specthications are subject to
change without notice
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ROOM 208/661 GEORGE ST, SYDNEY.
PH; 212-4815, 211-3038

FOR PROMPT MAIL

B EMONA

P.0. Box 188, COOGEE. NSW. 2034.

ORDER SERVICE!

CALCULATORS

from TEXAS INSTRUMENTS

PC100A
with

TI-58/59

- .
Excl. Incl.
S. Tax  S. Tax

ORI ———————— $32.00 $35.00
TA-30....... 19.00 20.50
T.1.-30 Student Pack ................. 23.00 25.00
SRS b it 48 28.00 32.00
T.A-50...... 36.00 40.00
Lo} ST e—— 53.00 59.00
T.1-57...... 74.00 8510
T..-58...... 109.00 120.50
Ui e e =Y 247.00 275.00
T.1.-5050M i ) Sl 81.00 90.00
Littie Professor ...... 16.00 17.90
DataMan..................... 23.00 25.00
T.1. First watch 20.00 22.00
T.1. Speak and Spell. 45.00 50.00
T.1. Speliing Bee ... 28.00 31.00
T.1.-Business Analyst. ... 33.00 37.95
T.1.-Business Analyst 11. 39.50 43.00
TI-MBA .......... 75.00 87.40
T..|. Programmer.............. 53.00 59.00
T.1.-MM Money Manager 21. 23.50
PC-100A Printer.................. 213.00 236.00
T.1. 5025 H/held printer . 77.00 85.00
Ubrary Modules for T.1.-58/58 31.00 35.00
Blank Mag. Cards for T.1.-59 ... 1400 16.10
Programming Forms — Pads........ 2.20 2.80
TP-30250 (3 rolls of paper, PC100A) 10.00 11.50

SINCLAIR

Enterprise
— Programmable!

e Real computing power.

e A comprehensive program
library: General, Finance,
Statistics, Mathematics
Physics, Engineering and
Electronics.

(For more detalls see Sept. '78

ET)

7w $69.50 . $79.95
THE ULTRASLIM —
NS 108 by National /-
Semiconductor. For details see @,

Sept. ‘78 ETL. LTS
ST SAE o S50

$40 $46

BMC-1212PD, 12 Digit Display Printer Excl.
S/Tax $108.70. Incl. S/Tax $125.00

e e ——— =
TRADE ENQUIRIES WELCOME
PR e

DIGITAL MULTIMETERS

Sinclair Digital Multimeters

Exclusive Sinclair
Onlv (plus 15 12 months guarantee!

$1 30 sapleersc?;:()
FEATURES:

¢ 3% digit resolution e Largs, bright, wide angle LED display reading
tot 1999 ¢ A tic polarity ion o Industry dard 10M
ohms inputimpedance ¢ 0.5 percent of reading basic accuracy ¢ Full
multimeter facilities inciuding AC _ current o Resistance
measurement up to 20M ohms. ¢ Direct reading of semi-conductor
forward voitages at 5 different currents e Simple, unambiguous
controls with readings always in voits, mA or k ohms. e Selaction of
all tunctions from a single input terminal pair ¢ Automatic oversrange
indication e Automatic decimal point placement ¢ Oparation from
disposabie or rechargeable cells, or from AC adapter/charger

¢ Facility for battery condition test.

Six functions in 26 ranges

DC Volts — 1mV to 1000V; AC Volts — 1mV to 750V; DC
Current — 1 uA to 1A; AC Current — 1 VA to 1A
Resistance — 1 ohm to 20 M ohms; Diode test—0.1 uA to
1mA; 10M ohms input impedance.

Reading rate: 2% per second

Tomperature coefficient: less than 0.05 degrees C ot applicable
accuracy specification.

Dimenslons: 10" x 5.8" x 1.6” (225 x 148 x 40mm)

Welght. Less than 1% Ibs (640 gms)

Sockets: Standard 4mm for rasilient plugs, %' .(19mm) spacing
Power Requirements: Four "C’ or R14 size disposable cells, or
approved AC adaptor or Sinciair rechargeable cell pack

Supplied Complete with test leads and prods, and
operator's instruction manual

Options A/C adaptor/charger units for

240V, Rechargeable battery pack; Eveready carrying
case with neck strap and lead stowage
compartment; 30kV High voltage probe.

PDM35
Only $65 $55

{plus ys percent S/T.)

Now everyone can
afford to own a
&> digital multimeter

A digital muitimeter used to mean an expensiva, bulky piece of
squipment. The Sinclair POM35 changes that. It's got all the
functions and features you want in a digital muRtimeter, yet
they're neatly packaged In a rugged but light pocket-sized
case, ready to go anywhere. Features: 3% digit resoiution
reading to pl 1999. olarity selection.
10M ohm Input impedance. Full multimeter facilities. Resoiu-
tion of 1mV and 0,1nA. Semiconductor junction test facility. 1
percent of reading accuracy. Genuine pocket format. Ranges:
OC voits; 1mV to 1000V, AC volts; 1V to 500V. DC current:
1nA to 200mA. Resistance: 1 ohm to 20M ohms. Contents:
PDM35; test leads with probes; owner's operating manual
— protective carrying pouch. Power Rogulumonu: 9 volt
transistor raclo battery or 9 volt approved AC adaptor.

Exclusive Sinclair
12 month guarantee!

Electronics Today International — February 1979

NEW! NEW! NEW!

INTRODUCING THE

™4
=
SINCLAIR "
DM350 N
Introductory price only Exclusive
$1 gﬂ Plus 15 percent S/T. 12 z':ﬁlxil;
guarantee!

FEATURES:

The DM350 is a laboratory quality digital multimeter. The
large LED display has an exceptionally wide viewing an%le
and a variable brightness control. Measures AC volts, OC
volts, AC current, DC current, resistance and diode volts in
a total of 34 ranges. Special features include ultra wide
current handling from 1uA up to 10 amps, and very high
input impedance on the 2000mV range (in excess of
1000 M ohm). The DM350 will operate from low cost dis-
posable cells or from an optional AC adaptor. This adaptor
also serves as a charger when the rechargeable battery pack
is fitted. Write or phone for further details.

T e e

CORONA — AD7802
AUTOMATIC TELEPHONE DIALLER

Includes 40 memories.
See ETI Jan '79.

only : 325 {incl. sales tax)

NEW RELEASE:
BIE Dictating Machines & Transcribers!

DIGITAL AND

WATCHES —  QuARTZ ANALOGUE

e Gents, Ladies, Solar
Chronographs, etc.

o QUARTZ ANALOGUE —
NEUCHATEL, Swiss made.

e Check availability of all models
before ordering.

NOTE: For all goods; P&P, Int. $3, NSW $2 (up to $50
value) Int. $4, NSW $3 (up to $100 value). Goods valued
over $100 delivered by courier — freight paid by receiver.

To: EMONA ENTERPRISES
PO Box 188, Coogee, NSW. 2034.

Please send me..

| am enclosing cheque D money order D
or debit my Bankcard, Number .

Signature

Name ...
Address ...

e S ——— N —————————
— . —— — T —— —— — ——— —



APPLIED TECHNOLOGY ON THE MOVE « x + «

We have now moved into new, larger premises to enable us to carry a greatly expanded
range of components for the electromc hobbyist.

Send $1.00 for your copy of the 1979 Catalogue.

([I’S —\ ( MICROPROCESSORS (HARDWARE

LOW POWER SCHOTTKY | 2650, SC/MP, 6800 Z80, NUTS/BOLTS
TTL EPROMS HEATSINKS

CMOS RAMS INSTRUMENT CASES
LINEAR ROMS N

VOLTAGE REGULATORS UARTS _ -
OPTO
INTERFACE MICROPROCESSOR CRYSTALS

CAPACITORS [ LARGE STOCK RANGE
CERAMIC FROM 1.000 MHZ

- ! }, T0 100 MHZ
J

POLYESTER

KILOBAUD, BYTE, ELECTROLYTIC e - ==
INTERFACE AGE \___ (AXIAL& PCMOUNT) OPENING SPECIALS

DATA BOOKS TO COVER e _/

EVERYTHING 7 4001, ED41 . . .
PHOTOCOPIES—25¢ RESISTORS
- DIODES ;:;:00 =i, . 01 P
TRANSISTO RS i
oy SCR'S BC 547, 548, 549

BC 557, 558, 559

TOGGLES. SWITCHES, | TRIACS |
CONNECTORS, POTS. SWITCHES / ZENERS .
TRIMPOTS, RELAYS. l RELAYS ;1320'8? . e

ot o= RED LEDS
| sockers |[ s

(SOLDER & WIRE WRAP). MAGAZINE PROJECT BOARDS
EDGE CONNECTORS | RISTON COATED BOARD (OFFER EXPIRES FEBRUARY 28 .
BNC CONNECTORS. j BISHOPS GRAPHICS OR

SCOTCHCAL FILM WHEN SPECIAL STOCKS DEPLETED) '
—e” ¥ — —  —— -

NOTE: OUR NEW 1979 CATALOGUE AVAILABLE FEBRUARY INCLUDES EXTENSIVE
MICROPROCESSOR SECTION AND DATA SHEETS—SEND $1.00.

MICROPROCESSOR 2650

Buying a Microprocessor is easy these days
But only where you can get back-up service and support.

Applied Technology pioneered this approach and has helped many into the exciting world of computers
with the 2650 systems.

Ask about our program courses, games and program tapes, pilot, basic and our free seminars

« POST & PACKING . . . J

OVERNIGHT AIR DELIVER .

APPLIED] Ve [Qnica]

TECHNOLOGY (SHOWROOM OPEN 9.00 TILL 5.00 MON. TO SAT.)

POSTAL ADDRESS

pTY. LTD. P.O. Box 355, Hornsby 2077
HEAD OFFICE/SHOWROOM—1A PATTISON AVE., WAITARA N.S.W. 2077
PHONE: (02) 487 2711
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Gain Control

Part2

To conclude his survey of electronic gain control methods. Tim Orr
presents us with more tircuits which vary from a light bulb compressor
to a markspace modulated universal filter unit, and a noise gate/expander.

Basic Limiter Circuit

Most professional limiter circuits use a FET as the variable gain element.
Relatively low distortion with a reasonable signal to noise ratio can be
obtained. A basic limiter circuit is shown this being no different to
previous circuits except for the variable gain element.

When a relatively small voltage (20 mV) is applied to the drain
source of a FET, it acts like a fairly linear resistor. As the gate source
voltage is varied, this resistor {RDS) also varies.

In fact the channel resistance RDS Is inversely proportional to gate
source voltage Vgg. When Vgg Is OV, then RDS is at its generally
minimum resistance (Rgn) which can be as low as 5R, but itis generally
more like T00R. When Vg3 exceeds the pinch off voltage (Vp or Vgg
off) the channel resistance goes up to several hundred megohms. So a
junction FET can be used as a voltage controlled resistor, except that
Ron and Vgs (OFF) tend to vary widely from device to device. How-
ever with a bit of perseverance suitable devices can be selected and
made to work.

One circuit trick that greatly reduces distortion is shown here. Half
of the audio signal at the drain of the FET is presented to the gate. This
is superimposed on top of the control voltage and produces a distortion
cancelling effect. Distortion levels below 0.1% can be achieved using
this technique.

————» OUTPUT

—

+6v

15k 2%

MATCHED 2%

NPN PAIR
QUTPUT
100n 450k
vin
+2v
kO
NOTE v
IC1 1s 741 CONTROL
Q315 B8C182 +3vV=OFF

Ov =ON

Electronics Today International — February 1979

AUDIO 47k |
LEVEL
g ’—T@" | DETECTOR
-
10M
ATTACK
D RELEASE
TIME
3 CONSTANTS
10M
mn
QUTPUT 4
— o
INPUT
’
Transistor VCA

A circuit similar in operation to a CA3080 can be constructed with a
matched pair of transistors and an op amp. Transistors Q1, 2 form a
differential transistor pair which is used to steer whatever current is
available between the two collectors, just as in the CA3080. The differ-
ence between the collector currents is equal to the product of the input
voltage times the current lgg times a constant. This difference is
extracted by the differentlal amplifier IC1. The current lgg is controlled
by Q3. As the control voltage goes positive, Q3 robs most of the
current flowing down the 39k resistor, and hence lgg and the output
of 1C1 decrease.
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+12v -—\/\/\/*——ﬁ/}

NOTE \ THRESHOLD RA/RB
IC1 1S % NES570
IC2 IS CA3140 36dBM(33mVpp) 30
D1,02 ARE 1N4148 -46dBM(10mVpp) | 100
=56 d8M(3-:3mvpp) | 300
1u0

56k 22k THD TRIM

*

il 3(14)
il A a6 ore

22k
YAA%
33p
%100'& 22k
THD [8(9) 6(11) {5 (1
| {
' |
1
|7(10)

| | == OUTPUT
] s 140
| Vret

I
INPUT -'——\/'\?;\/‘-———-“ 2(—15}%/\/_{:-»-}-:] I
RB | 100k

*&————¢ 220n 10k ™

o
1
.._|l VAAA- 2';><l)n
11

Ic2

| I
e —

! |

i
22k ey — "atono T Bl
+12ve—AAA : ]
\—(POWERED FROM OV &12v) +12v
RC o g"z
100k 4 u
out T o
— 22k ”}” CEvEL ©
EFFectoF  V1SLOPE e
VARYING
RA [RB RATIO—~—n____ -20
| -30

2:1 SLOPE THRESHOLD| =50 ¥

-60
/
dBM =70 /
-70-60-5040-30-20-10 O +10
dBM

1 1" INPUT
il )_J_’L} N LEVEL
/7 DECREASING RC

(RC=10M) (RC=100kK)

Two Channel Low Level Expander/Noise Gate

It is often required that a rather noisy signal be cleaned up a bit. This
is not possible to do continuously, but it is possible to clean up noise
in what was initially the gaps. The results of this cleaning up process
can quite often be heard when telephone conversations from ‘‘foreign
correspondents’’ are broadcast

By turning down the signal level in the gaps, (by performing a low
level expansion) the percelved sound quality improves dramatically.

The circuit performs just such an expansion. The inputs signal
passes through the variable gain cell and then appears at the op amp
output. The gain of the gain cell is controlled by the signal coming
from IC2. This is a high gain amplifier with diode clamping, so that the
output swing is limited to about 1VO ptp. Therefore for input signals
of 10 mV pp to 10 V pp, the output of IC2 remains at about 1 VO ptp
to 1V2 ptp.

So, for this range of input voltages the gain of the gain cell remains
roughly static. Now when the input level drops below 10 mV, the out-
put of IC2 will start to fall and so will the gain of the gain cell. This
produces a 2:1 downwards expansion curve, which means that the out-
put then gets quieter at a rate faster than the input. To accentuate this
effect, a bleed resistor can be placed in parallel with Cr.

The resistor robs some of the current that would have otherwise
gone to the gain cell and causes the input/output curve to roll off much
more rapidly at low signal levels. Also, by varying the resistor ratio of
RZ/RB, the expansion threshold level can be altered.
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LIGHBULB

POWER
AMPUIFIER

VOLTAGE ACROSS
LOUDSPEAKER

LOUDSPEAKER

OUTPUT VOLTAGE

Incredibly Simple Compressor

Not all gain control systems need to be complicated or indeed active.
One product which | saw advertised was a compressor to help prevent
loudspeaker/overloads. All it was was a lightbulb in series with the loud-
speaker. When the power exceeds a certain level, the lamp will turn on,
glow, its resistance increase dramatically and hence a bigger percentage
of the power output is dissipated in the lamp. A nice, simple solution,
but | think it would require some experimentation to find the right sort
of car headlamp bulb!
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Switched Frequency Low Pass Filter

In this example the effective resistance is switched by using 4016 gates.
The filter is a lowpass Butterworth and by turning gates A or BON or
OFF the cut off frequency can be altered. This allows the filter control
to be physically remote or even to be computer controlled. Mark Space
modulation of A and B would enable continuous control over the cut
off frequency.

RA
S ————
15k
AA % [ ;JVLC
BALANCE
(Vx REJECTION) S
10k +12v
Vx o—4 = 7
1cr 2
3
ﬂ 5 @ ouTPUT
a4
-12v
+|  nore
IC1is CA3080
100k
DC OFFSET G
(Vy REJECTION)
39k
Vy &
Vx
VR T R TTTTTTTERATT TR
/\
@ W vy \/

oUTPUT %

(F) vavy

L@F) vout \/\/\/-

Four Quadrant Multiplication

By using a few circuit tricks, the CA3080 can be made to perform 4
quadrant multiplication. In fact the CA3080 performs 2 quadrant
multiplication and the trick is to move the axis on the multiplying
graph. If we ignore the RA resistor chain then we have a 2 quadrant
multiplier circuit similar to that shown previously. Imagine that Vy
is a 1kHz sine wave. 1 Vptp and Vy is a OV. The output of IC2 is a sine
wave of fixed amplitude. Now if we connect RA , and adjust the
balance control, it will be possible to cancel out the output, because
the signal coming from IC1 is out of phase with that from the RA
resistor chain. So with V,, set at 0 V there is no output for IC2. If Vy
goes + ve, the output of IC1 will become greater than the current via
the RA chain and the output if IC2 will grow.

If Vy goes—ve the current through the RA chain will exceed that
from IC1 and the output of IC2 will grow, the phase being opposite to
that when V, was a sinewave from an oscillator, then this circuit could
be used to generate ring modulation effects.

When Vy is set at OV there may be some V, breakthrough and this
can be minimised by adjusting the Vy, rejection preset.
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22k 22k
39k
6k8 6k8
WT IC1d 22k
B e— N\
22k 22k 4
Vi Gl p
POWERED BY #6V J;ﬁ" -
15n
i
=
A | OFF | ON {OFF | ON f S‘D
vout
OFF |OFF |ON | ON Vin \
F¢ |500Mz| tkhz | 2uHz | 2-SkHz l
1 T T L
500Hz1KO | 2k5 FREQUENCY

2k0

MicioWaye
Survey
RSO

The HI 1501 is a rugged, compact, portable
instrument and is virtually immune to falure
caused by excessive fields or physical
abuse. It consists of a lightweight instru-
ment package connected to a unique detec-
tion probe by a shielded cable.

For additional information
call or write:

Reg Geary
& Associates

276 Highett Rd, Highett, Vic.
Phone (03) 553-1935
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10k 10n _."_4
INPUT e AANA ! o 10n
b IC5b
) — P
470R m mn
NOTE
10k ALL OP AMPS ARE 741
10k OR Y% RC4136
IC5a,b ARE Y4 4016
BP IC6 1S LM339
ALL OP AMPS Fow:g: 146 kM2
POWERED FROM % 6V 0= qg £20
OUTPUTS BP,LP, HP
D11S IN4148
MARK/SPACE ¢
MODULATION
MARK | SPACE .
RATIO 4 1
| |1oo't- 146kH2 | ’
s =han
Y
50 ORE UENC I
FILTER
| | l Oc/eh e o OHz L »
ov + 3v ov +3v
VCONTROL v CONTROL
. +Vee (+6V)
+Vee (+6v,
= |
100n
820p
100n
i T—v:c (-6V)
+,
CA3140 & LM339
POWERED FROM svec
+vce
+3VIVrel) —p—m, . art 4k7
-~ - 3
VCONTROL iz~

> —
20kHz TRIANGLE

Markspace Modulated Universal Filter

It is possible to change the gain of an amplifier by effectively altering
the input resistor. This can be done by markspace modulating a voltage
controlled switch in series with the resistor.

When the markspace ratio is low, the switch is ‘off’ most of the time
and the effective resistance is large. When the markspace ratio is high
the switch Is ‘on’ most of the time and the effactive resistance
approaches that of the series resistor.

Having generated a markspace control waveform, it is possible to gang
together literally hundreds of voltage controlled switches. This allows
the control of large numbers of variables simultaneously.

The circuit consists of a modulated universal filter {ICs 1 to 5) and a
markspace generator (ICs 6 and 7).

34

O-=+3v

ICs 7 and 6a to 6¢ form a triangle/square wave oscillator. IC7 is the
integrator whose output ramps up and down between OV and +3V.
ICBa and 6b are fast comparators which detect the end of the inegrator
travel and switch the schmitt trigger 1IC6¢, which in turn controls the
integrator. The output frequency of the oscillator is about 20 kHz.

It is important that the frequency of the oscillator be relatively high.
As a rule of thumb it should be 2% times the highest frequency
components of the signal you wish to process. The triangle output
is fed into 1C6d’s inverting input, the control voltage being fed into
the non-inverting one. The output of IC6d is the markspace modulation
which is used to drive the switches IC5a and b. The filter’s resonant
frequency is directly proportional to the markspace ratio of the signal
that drives the switches and thus is proportional to the control voltage.
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WELLER SP40D

240 volt 40 watts
TAX 240 volt, 100 watts.
$11.17 TAX EXEMPT

EXEMPT

The BR211 series of ultra-miniature relays
(1.55 cu. cm (.1 cu. inch})) allow high component
densitles for savings in both equipment size and
cost. These highly sensitive relays with SPDT
contact arrangements are ingeniously designed
so as to offer flux-contamination-immunity and
load handling capabilities of 1A at 24V DC or
0.5A at 100V AC under a resistive load. The .1
grid spacing of terminals makes these relays
ideally suited for printed circuit board applica-
tions requiring high density mounting and for
use in audio and wireless communications, of-
fice and vending machines, various control ap-
plications and automobiles

Available Voltages

WELLER 8100DK

BR211A-D00 5 Voit All voitages o
BR211A-D0OO 6 Volt ybe A
BR211A-D00 9 Volit $ 2 19

BR211A-DO 12 Volt Aol

BR211A-DO 24 Volt

WELLER il

WTCPN T

Slide Switch(4
Selector S!‘jm_ﬂ)\
—

O

&=
, e®®

\ iAdgt Volume (3)
Type Switch (2)
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RAPAR TR-1

@
. & A&B.

INCL. TAX

wo-ra-g

Instant heat soldering gun,

$22.82

SCHEMATIC

Compiete Unit

$55.35

All spares &

accessories avallable

from stock.

TRANSISTOR TESTER
Measurement of general
and high power transistors
and diodes. Measures ICO

$29.33

Stim, Extra Flenible
Supply Lead of
Circular
Construction

-

MODEL 14
Minilature 12V,
12 W Solidering

] ]
o $8.16

exempt

|
One piece,
Light Walght

Handte in Safe,

Selt Extinguishing,
Non-dripping Plastic.

Comfortable Finger Grip:

Flared to prevent fingers L P

slipping onto the warm stem. - Stainluss Steel
Sterm reduces heat
conduction back

10 handle

~ Interchangeable Tips

Pl e . Y

. RADIO
. PARTS

=
GROUP

COMPREHENSIVE CATALOGUE

A FULLY ILLUSTRATED REFERENCE BOOK
WITH MORE THAN 12,000 LINES DESCRIBED IN DETAIL

THE CATALOGUE PRICE MAILING SERVICE

Over many years we have developed an effective computerised price service and
catalogue which has become the reference book for the electronics trade. Order your
copy now and increase your product knowledge and efficlency.

For your annual subscription of $20 you will receive:—

® 4 ILLUSTRATED CATALOGUE SECTIONS

® A NEW HEAVY DUTY, LONG LASTING SILVER POLYPROPYLENE COVER
FITTED WITH A MAGAZINE HOLDER WITH 6 METAL RODS FOR EASY
INSERTION OF EACH SECTION AND PRICE LiST.

UP-DATED COMPUTERISED PRICE SERVICES.

MONTHLY SPECIALS LISTS, MANUFACTURERS SURPLUS STOCK OFFERS
AND THE LATEST INFORMATION ON NEW PRODUCTS.

CURRENT VALVE AND SEMI CONDUCTOR AVAILABILITY LISTS.

Prices listed above are current at printing date but are subject to change
without prior notice.

To: r -‘
Radio Parts Group,

562 Spencer Street, West Melbourne
1103 Dandenong Road, East Malvern

bonkcord [l

329-7888. welcome here l

211-8122.

Please send me

| am enclosing

cheque D

Or please deblt my Bankcard — Number
$1 P&P In Aust. Outside Aust. treight on

Write for our comprehensive Semi-Conductor price list. I
SlaMAtUTe? o ¢ 1 b s s Bl S d @ AT R T e 6 el @ G P T |
INAITIE: s 8 o B i@ i vl ey % § 7 s 6.0 b B/ - & |
Addrestd s "y bie e f el BE LR s w L BINRE 8 3¢ » 4 5 B @ l
.............................. P.Code . .« s + @
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TASMAN ELECTRONICS

12 VICTORIA STREET, COBURG 3058 Ph. (03) 354-5062
Open Mon - Thurs. 9.00 — 5.30pm. Fri. 9am - 9pm. Sat. 9am - 12.00 noon
Mail orders — please add 70c minimum post and pack.

J

74LS03.......... 74193, 133 6.8uf .30
1.25  74LS04. 74129 .55  15uf 55
.85  74L805.. 74123.. 85  22uf .55
P2 T T S S 1,7 & T 74132, 115  4.7ut/16V. 20
.32 74LS09..... 74150.. 135 o CERAMICS
32 741810 74151.. 110 1pf0.0047 5
32 740811 74153_.. 110 0.0068-0.01 8
38 74LS12 74154, 165 Q1. 12
.22 74LS14 74160.. 140 022 18
gg 74LS20 1..40 74173.. 220 047... .24
. 74LS21 . ® VOLT REGS e ELECTROLYTIC
R, (L ————— - I | T 140 7805.12-15-16-24 .all .20  PCB TYPE
19 741832 140 790512-15-18-24. .1.60  6.3v 470uf 20
23 74LS37.. 38 4528, 120 78005-12-15-18-24 all 40 10v 4.7uf 08
-2 741838 6.75  79105-12-15-18-24 . all 80 22ut 10
.22 74L840 1.10 8CB 2.30 100uf 12
22 74LS42 =78 .50 16v 10ut 08
50 74L873 -60 2.00 22ut 12
50 74LS74 90 295 47uf 12
82 740875 .90 - 100ut 15
98 74LS78 35 15 220ut 15
...78  740.585 40 : 470uf 23
15 ut. .
w .86  74LS86 .40 6400t 2
08 ut.. :
e ——————TS 80 741890 1.55 1000uf a7
MJE2955 .. 182 741592 45 S 25000f. 62
MPF102.. .45 741593 . 2.45 18 asvisuf 08
TIP3 89 740595 74C73. 1.10 2 2.2ut .08
TIP31C .69 74LS109 74C76. 115 s 330t 08
.72 74LS113 74C90. 1.50 e 10ut ‘08
..... 45 7418114 74C175... 175 N 470 25uf 12
.25 74LS125 74C192 1.85 INJAS3.. A 1000t 18
w02 BRIDGE .90 uf. :
115 7418133 74C193 IR S S e 220uf 24
115 74LS138 2 s 3300t 24
50 74LS151 ° TTL o ZENERS 470uf. 32
50 74LS157 Zam. ~28  BZX79 Series 1000uf 48
50 7415160 [0 .28 All.... 19 acypouf e
45  74LS163 7402... 28 BZY88 Series . :
7403. .28 3.3ut. .08
1.00  74LS164 All..... 40 Tout 1
50 74LS169 L0 ~35  BZX70 Series 100uf 18
115 7415174 ;:og... -—37 Al....... 85  poouf 29
75 7408175 7407 i e ScRs 220uf 21
.75 7415190 & 39 C106Y1... 39 1000ut. 53
..29  74LS191 7409, 34 C106D1 ... 62 2000uf 71
1.78 74L8192 2410. 39 C103YY. .99 2200uf. 88
- 7413, 54 e RESISTORS 50v 0.47uf 08
90 745195 7414 a AW E24 3 2.2ut .08
95  74LS196 i g 7 22uf. 13
130 74LS197 7416, .50 C . !
150 7405251 7417.. 45 5W W/W 25 33ut. 15
430 7405253 7420.. ...30  Min presets all values 18 220uf. 23
s 7421. .30  Min. trimpot all values 48  63v 2.47u' 8g
180  74LS259 . 7422, 30 ¢ LINEARIC's M &
165 748279 Uy 40 741 35 a7uf. 10
30 7415290, zg2ls 20 747 e 10ut.. 12
150  74LS365. 7480, -30 3900 99 25uf. 15
2,00 7418366 7432, .40 301. .45 s '- 1
..... 74LS367 7437. ~50  307.. 86 A
7438. .40 391 65 100uf. 23
7440. 30 324, 1.20 220ut a7
7442, .83 555 ° 35 330ut. ~40
7447. 120 RC4136 -1k SISOl Z
T8 ... 120 308, 95 @ MISC.
7450. .30 3g0. 1.70  Speaker Wire (Clear)........17ML.
s + o Al ple.cels Eea
7454, 8o Loll 115 H/U Wire-
7460. 30 TLO81 82 71254 10Mt
7470 50  TLos2 ‘95  10/.254 12Mt
7472, .. 90 CA3140. 150 617K1/19 .20Mt
7473 50 556, 120 FUSEHOLDERS, 3AG
7474, - .50 565CH 3.45 Panel .65
7475.......... .72 567. 312 In Line .28
7476.. 55 1488 96 PC Mount... .46
7480. .95 93448 10.20 fuses, 3AG 0.5-; 5A 13
,. 7483 1.10 = 703 Sockets.. 22
7485. 140 © OPTO Thermal Grease in Syringe.1.25
e T48B6.......oo....... ....50 5368‘2 1.90 Inst. Knobs .38
7489. 2.87 CT2.. 85 panel Meters
7490. .40 FND357 140 KM66vu 12,50
: 7491.. 1.04 LEDred... 20 Munimeters
. LED green 30
7492 75 89.70
N ; = 7493. 4p  LED amb. 43 PDM35. 73.60
PN4355._ ‘29 4049 7494 1.05 e TANTALUMS RELAYS
’ 4050.. 7495.. .92  TAD-35V 12v, 2200hm Coll 1A Con-
e 74LS 4051.. 74100........ 195  0.-1uf. 15 tacts 4.95
74LS00......... 025  4052.. 74107...... .55  1.5uf...... ... .20 12v, 2200hm Coil 5A Con-
74LSO01 . 28 4053, . 74180.. 112 22uf.. 25 tacts 645
74LS02... 25 4066..... 74192.... 133 3.3uf 25  Triac, Sc141D 95.
Other lines in stock include: Battery chargers and adaptors, instrument cases and boxes, audio and TV teads-plugs-sockets,
Dmm’s, potentiometers, switches, stylii, transformers, PHILIPS Speakers and System kits, vast range of Records and Cassettes. We
\_ are also Dealers for AIWA quality Hi-Fi products. Prices current till February 28.
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Project 558

Masth
Strohe

Improve your visibility with this project.

TO A YACHTSMAN, one of the greatest
fears of either a long ocean passage or
negotiating busy coastal waters is being
hit by another, and probably much
bigger ship at night. A large fast ship on
computer steerage could pass over the
top of a small craft without knowing it.
Conventional masthead lights are
barely adequate, being typically 5 to 25
watts, and almost useless in a storm or
fog. As the wattage of the light is in-
creased the current drawn from the
ship’s limited battery capacity becomes
prohibitive. The answer is to use a
xenon flash tube giving an intense white
flash about every two seconds.
Equivalent to many thousands of watts,
the flash can be seen for large distances,
even in bad conditions. The average
power of this beacon is only about 1.5
watts, similar to a torch bulb. The unit
can be permanently mounted on the
mast or kept portable for emergency use.

Construction
The assembled pcb together with the

two storage capacitors are mounted in

a Horwood Instrument case type 1
34/4/D. Styrofoam is used to hold the SPECIFICATION PROTOTYPE - ETI 558

pcb in position to avoid having to drill

extra holes in the case. The transformer Voltage 11 - 15 volts

used is a commonly available Ferguson .

type PL30/5VA, which mounts direct- Light output ¥ it T 0

ly onto the pcb. Flash rate Approx. 1 every 2 sec
The storage capacitors used are

designed for operation in fluorescent Supply Current 80 mA average
lights and are rated at 240 Vac. These
capacitors which can withstand a high
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Project 558 :

o ]
o—~_0p o0

PARTS LIST — ETI 558
Resistors all %YW, 5%
..... 12k

RR. v omt” i 2M2

R3 b - s 1M5

A A 4am7
Capacitors

Ty T 270n greencap

C2,3 ... .6u5 250 Vac (see text)

G . arwhe 4 10 350 V electrolytic

R . Wikoe o 100n 400V polyester
Semiconductors

Ol A MJ3055

SCR1....C106D

DA Sk 1N914

By e EM410
Miscellansous

WAISS: & vl Ferguson P30/5VA

transformer
B [ T S trigger transformer to suit
strobe tube
NEEE . ; » NE2 neon

Strobe tube see text
Horwood box type 34/4/D, light fitting

(see text}, pcb ETI 658, Silastic adhesive/
sealant.
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Masthead Strobe

R1
12k

INPUT
12V dc

(_\;

dc voltage, are suitable for use in fast
discharge applications and are available

in a variety of values from any electrical
supplier or from Dick Smith Electronics.

Special attention must be paid to the
light housing if the unit is to be left out

in the open in all weathers. We
purchased an easily available Hilite
Marine masthead light from a local
marine shop.

The tungsten light and its socket
were removed and the strobe tube to-
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gether with its trigger transformer were
fixed into the base of the fitting with
Silastic rubber. This light fitting has a
lens which focusses the light, and a
rubber ‘O’ ring which should be covered
with silicon grease to prevent moisture
penetration. If the beacon will not be
left out in all weathers a cheaper
automotive light fitting could be used.
To ensure long life from the strobe
tube we used a 10 watt per sec. tube run
at only a fraction of its full output. The

tube we used was a CZT 127 available
together with a trigger transformer from
Circuit Components, 383 Forest Rd,
Bexley, NSW.

Finally the ends of the box and the

light fitting were fixed into position-
with copious amounts of Silastic rubber
to prevent moisture penetration. The
battery lead should be taken out
through a hole in the bottom of the box
which also allows drainage if any water
manages to get in.

HOW IT WORKS — ET1 558

The power transistor Q1, together with the
transformer, T1, form a oscillator with a
frequency of about lkHz. Feedback is
provided by one half of a centre tapped
30 volt winding. The output is taken from
the normal 240 volt primary winding of
the transformer. The amount of feedback
and hence the output voltage is set by R1.

Output from the transformer is rectified
by D2 and then charges the storage capac-
itors C2 and C3. The value of R1 should
be selected to give a peak voltage across
the storage capacitors of about 350 -
400 volts.

As the voltage across the storage
capacitors builds up the trigger capacitor,
CS, charges through R2 and the primary
of the trigger transformer, T2. The timing
capacitor, C4, is also charged through R2
and R3 until the voltage across the neon,
NE1, reaches about 120 volts, when the
neon fires, dumping the charge from C4
into the gate of SCR1. This fires SCR1
which then discharges CS through the
primary of the trigger transformer, prod-
ucing a high voltage pulse to initiate the
discharge 0of C2, 3 through the strobe tube.

The storage capacitors are then re-
charged and the process repeated for the
next flash.
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hi.fi. &
electronics

.~ formerly Kitsets

Everything for the
electronic
enthusiast

We are major stockists of
the following items:

Transformers.

Capacitors (all types).

Resistors (%, 2, 1.5 and 10 watt).
Zippy boxes.

Semiconductors (all types).

Knobs (plastic and aluminium).
Audio plugs and sockets.

C.B. plugs and sockets.

Speakers (Fosters, Philips, Etones).
Speaker kits complete.

Hi-Fi. Still some L&G left at great prices.
Soldering irons.

Solder.

Soldersuckers.

Audio cartridges & replacement styli.
Multimeters.

innerbond.

Grille cloth

Valves.

Veroboard.

Ferric chloride.

we are

silicn walley

distributors

All this and much more. Why not give
one of our two stores a ring now.

BRISBANE

DEE WHY

(07) 52-8391 (02) 982-7500

293 St. Pauls Terrace 657 Pittwater Road

Fortitude Valley

Dee Why j

\

Just some of the books from the biggest range of radio and electronics
books in Australia. If the book you require is not listed below, it can be
ordered from us.
NEW - NEW - NEW Latest editions of some of the most
popular books on the subject:

ARRL Handbook 1979 Edition (avail. end February early March) .$13.95
R.5.G.B. Handbook (New Edition) Volume 1 .§21.85
R.5.G.B. Handbook (New Edition} Volumé 2 ... .. = .$18.90
Reference Data for Radio Engineers (New Edition) (1.T.T.). .$40.50

Radio Handbook — 20th Edition (William Orr) . . .8§26.
An Introduction to Microcomputers — Volume 1 — Basic Concepts (Adam Osborne).$13.50
6800 Programming for Logic Design (Adam Osborne! .§13.50

8080 Programming tor Logic Design (Adam Osborne! .812.55
Weather Satellite Handbook .$7.80
VHF Antenna Handbook ........ ...57.80
The 73 Test Equipment Library — Volume 1 — Component Testers . ...87.80
The 73 Test Equipment Library — Volume 2 — Audio Frequency Testers ..87.80
The 73 Test Equipment Library — Volume 3 — Radio Frequency Testers ....37.80
The 73 Test Equipment Library — Volume 4 — IC Test Equipment. ....57.80
IC OP-AMP Cookbook (Walter C. Jung) .$17.80
TTL Cookbook (Lancaster) .$12.95
TV Typewriter Cookbook (Lancaster) . .$14.20
CMOS Cookbook (Lancaster) st Edition 1977 b .$15.00
Active Filter Cookbook (Lancaster). ... .820.25
IC Timer Cookbook (Jung) . .$14.00
Transistor Specifications Manual — 8th Edition ..89.90
Transistor Substitution Handbook — New Edn. No. 17 .$7.95
Master Tube Substitution Handbook (Tab Books).. . ..$7.00
Australian Electrical Wiring Theory and Practice (Pethebridge & Williams) .. 811,45
Electronic Components and Materials {Philips)...... $3.95
American Radlo Relay League Publications:
Hints and Kinks for the Radio Amateur. .87.20
The Radio Amateur's VHF Manual. .87.20
A.R.R.L. Antenna Handbook . ...58.80
Understanding Amateur Radio . ..$8.80
The Radio Amateur’s License Manual...... ..86.20
A Course in Radio Fundamentals . .§7.20
Specialized Communications Techniques for the Radic Amateur ..§7.20
FM & Repeater for the Radio Amateur. ... ..87.20
Single Sideband for the Radio Amateur ..$7.20
Ham Radio Operating Guide .87.20
Eiectronics Data Book . ..87.20
Solld State Design for the Radio Amateur .$12.80
Learning to Work with Integrated Circuits.. .$4.00
Getting to Know Oscar from the Ground Up. .$6.20
Microcomputers/Microprocessors Books:
Micr: s/Micropr, ing: Hardware, Software and Application (Hliburn &
Julich) ... = .$26.50
Microcomputer Primer ,Waite & Pardee) . .$10.75
How to Buy and Use Minicomputers and Microcomputers (W. Barden, Jr.J .$13.50
How 1o Program Microcomputers (W. Barden, Jr.) ...................................... $12.25
Th:i 8080A Bugbook — Microcomputer Interfacing and Programming (Sams publlcaé
jon). — e . .§14.2
Beginner's Guide to Microprocessors (Charles M. Gilmore) $7.95
Getting Acq with Micr (Lou Frenzel) . .$11.95
Understanding Micr and Small Computer Systems (Scelbd publication) ...$15.40

The Sceibi Byte Primer (Ed. Wadsworth & Helmers) $16.80

Howard W. Sams Publiications:

Electric Guitar Amplifier Handbook (Jack Darr) .$14.80

Transistor Fundamentals — A Programmed Learning Course — Volume 1 — Basic Semicon-
ductor and Circuit Principles (Robert J. Brite) $7.75

Transistor Fi — A Prog d Learning Course — Volume 2 — Basic Transistor
Circuits &Charles A. Pike) ... - $7.75

ransi: Fund. Is — A P

g d Learning Course — Volume 3 — Electronic

Equipment Circuits (Martin Gersten) . " $7.75

Transistor Fundamentals — A programmed Learning Course (Louls Schweitzer & Reglnal;i ;ié
.87,

Peniston)
Other Titles:
Color Television Theory (Hutson) .... .$15.40
Radio Valve and Semiconductor Data — 10t Edition (Compiled by A. Ball) . ..$4.25
Wind/Solar Energy — For Radio Communications and Low Power Electronic/Electric Applica-

tions (E. Noil) = . $11.30
Sound System Engineering (Don & Carolyn Davis) .§26.95
Servicing with the Oscilloscope — 2nd Edition (Gordon J. King) . .§12.00
73 Dipole and Long-wire Anfennas (Edward M. Noli ..$7.80
73 Vertical, Beam and Triangle Antennas (Edward M. Noll) ..$§7.50
World DX Guide — 1st Edition (Ed. J.M. Frost)........ $9.95
The Radio Amateur Antenna Handbook (Orr & Cowan).... .$8.20
VHF Handbook for Radio A s (Brier & Orr) $7.00
Shortwave Listener's Guide (Charles Woodruff . .$6.75
Making and Repairing Transistor Radios (W. Oliver). ) .$5.40
The Complete Handbook of Public Address Sound Systems (F. Atton Everest) ........511.30
The Handbook of Teleph, and A ries (John Sunier) .$14.00
Modern Recording Techniques (Robert E. Runstein) .$14.25
Video Tape Recorders (Harry Kybett)............. = .$13.50
Amateur Radio Techniques — 6th Edition (P. Hawker). .$9.35

For mail orders please add: $1.40 Local $1.75 Interstate

McGILL'S AUTHORISED NEWSAGENCY PTY, LTD.
187 Elizabeth Street, Melboume. Phone: 60-1475-6-7
Prices Subject to Alteration
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Jaycar New Audio Kits and Components

" AUDIO SPECTRUM
ANALYSER

The 489 Analyser can be used In conjunction with a Graphic
Equaliser to accurately equalise systems for room acoustics.

Features:

o Ten octave spaced displays.

o LED readout in 3 dB steps.

o Input sensitivity control.

o Inbuilt pink noise generator.

Complete kit includes matched LED’s, polarised plastic display,
complete metalwork, etc.

ONLY $142 plus $3 freight.

,

_J

P i

&COMPLETE KIT $118 P&P$3.

485 b

GRAPHIC EQUALISER

e 10 adjustable controls on one octave centre frequencies
(independent for each channel).

o Symmetrical mirror image boost and cut of
centre frequency.

o Full spectrum gain control for each channel with a range of
14 dB gain to 9 dB attenuation.

o Vertical slide controls give a graphic representation of the
resulting response curve.

o 100 percent monolithic active circuitry. Hum, ring and
saturation free gyrator design.

o Facility for tape monitoring.

o Optional standard 19" rack mounting adaptor availalbe.

13 dB at any

_J

Please include stamped, addressed
envelope with all enquiries

PTY
LTD

PO Box K39, Haymarket.
NSW. 2000. 405 Sussex Strest,
Tel: 211-5077.

javcar

TRANSPAC

A TRADENAME OF THE TRANSIENT GROUP

Inexpensive prepacked components

from top
manufacturers.

NOW YOU CAN BUY
PREPACKED ELECTRONIC
COMPONENTS IN SMALL
QUANTITY PACKS AND SAVE!"

From your local
stockist or mail
order (45¢c P&P)

**Inciuded in the ever-expanding
range of Transpacs are:

PACK PRICING EXAMPLES: Capacitors,
S101 2x7400's 49¢ L;i:grs
S$104 2x7410°s 49¢ e
S108 2x7421's 56¢ e ol
S201 *10xRed led’s $1.95¢ and digital

1.C's & sockets, nuts & boits, solder, switches, knobs,
n i . fuses, optos. thermistors, etc,

$302 5x2N3638A’s $1.09¢ :
H101 5x8 pin I.C. sock. $1.05¢ ol il o A

197 Shannon Ave, Geelong West. 3218. Phone: (052) 9-2115

(Due to delivery costs prices may vary between stockists)
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TRANSPACS ARE A NEW

WAY TO BUY FULL SPEC.
COMPONENTS AT VERY
REASONABLE PRICES.
SEMICONDUCTOR PACKS ARE
SUPPLIED WITH RELEVANT
DATA AS AN AID TO THE
CONSTRUCTOR.

CUSTOMER INFORMATION

Please mark relevant box.

3 Price list required.
[0 wearelinterested in becomming TRANSPAC stockists.
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Project 142

tc
Power Supply

This new power supply has high current, high voltage capability.

Output voltage
Output current
Regulation
Ripple and noise
Metering

Voltage
Current

0- 30V
0-15A
20mV (0 - 15A)
10mV
0-15V,0- 30V

0-1.5A,0-5A,0-15A

SPECIFICATION - ETI 142

Overload indication
Warning

Shutdown

Maximum output
(not continuously)

if run continuously in this mode supply may
shutdown.

if transformer gets too hot due to a continuous
overload the supply will shut down until it has
cooled,

24V
26V
28V
30V

15A
12.5A
11A
8A
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THIS POWER SUPPLY was designed to
extend the range of dc supplies we have
published over recent years. It is cap-
able of supplying voltages from zero to
30 volts and current up to 15 amps. The
techniques used allow a high power
output while retaining a small physical
size.

Design Features

Once again, as with all power supply
designs, there is a choice to be made as
to the technique of regulation to be
used. Starting from the most efficient
we have:

The switched-mode power supply

With this system the mains voltage is
rectified to give 340 volts dc and an
inverter using an inexpensive ferrite
transformer gives the low voltage
required. While regulation against line
and load changes can be built in, it is
not suitable where the output voltage
has to be variable over a large range.

Switching regulator

This utilizes a conventional transformer/
rectifier but the regulation is done by
switching the output at about 20 kHz
with a variable markspace ratio. The
output is filtered by an LC network
with a diode protecting the switching
transistor. This system is efficient but is
fairly complex where good regulation is
needed and some 20 kHz ripple appears

on the output.

SCR regulator

This simply uses two SCRs in the recti-
fier circuit with the phase angle of their
firing controlling the output voltage.
This scheme has the disadvantage of
havinga slow response time and normally
achoke input rectifier/filter is necessary.

Series regulator

This is the most common regulator in
use today and has good response time,
ripple rejection and regulation. Power
dissipation however is high when draw-
ing high currents at low voltages on 3
variable output unit. It is usually used
up to about 100 watts with other
systems used above this.

Shunt regulator

This is normally limited to about 10
watts, for, while the performance is very
good, the dissipation is more than the
maximum output on no load.

When we originally built the unit we
intended using an SCR pre-regulator
followed by a series final regulator. The
SCR pre-regulator was to give an output
about 5V above the required output. To
reduce cost and size we chose not to use
a choke input filter. While we could
regulate the output the transformer
became hot with low (dc) output voltage.
The reason soon became apparent when
some maths was done.

At low voltages a very short SCR
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conduction time is used and as the
current out times time must equal
current in times time for the main cap-
acitor the input current can be 5 or 10
times the dc load current. As heating of
the transformer is due to the current in
the windings and not the thru-power it
got hot.

We then changed to a switching pre-
regulator with a series final regulator.
With this design the transformer output
is rectified and filtered before being
regulated. This system allows higher
load currents to be taken at lower out-
put voltages without the necessity of a
range switch.

Problems arising from the use of a
switching regulator are mainly due to
the high current and fast voltage trans-
ients generating radio frequency inter-
ference (RF1) and voltage transients in
the output. The RFI problem was solved
mainly by the use ot an earthed shield
on one side of the pc board and the
addition of input and output filters.

Initially we intended to vary the
mark-space ratio to compensate for the
100 Hz ripple making it easier on the
series regulator. However the prototype
exhibited a tendency to oscillate at
around 1 kHz due to the delays in the
output filter; either a more complicated
control circuit would be needed or we
should let the series regulator get rid of
the 50 Hz ripple. We chose the second
approach.
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Projec_:t 142
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Fig. 1. The circuit diagram of the switching pre-regulator (top) and the series regulator (lower).
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dc Power Supply
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Owing to space limitations, it is not possible for us to print the printed circuit patterns or the
metalwork drawings. However, these are available directly from ETI on receipt of a large,

stamped self-addressed envelope. Sen

Street, Rushcutters Bay, NSW 2011.
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Construction

The two chokes on the ferrite rods can
be wound according to table 1, and the
appropriate diagram. Note that the two
layers are wound in opposite directions
and that the start and finish of each coil
occurs on diagonal corners. After wind-
ing the first layer it is best to smear
epoxy cement over it so that it will stay
in place.

The main choke can now be wound
with four close-wound layers of wire.
Bring the start and finish out through
the slots in the bobbin. Smear some
epoxy over the outer layer to prevent
movement and, after it has set, break
the ends of the bobbin off as shown in
the photograph. This is to enable the
coil to be fitted through the hole in the
pc board. Break the ends on the oppos-
ite side to the start/finish.

in the switching regulator the only
emitter resistor used with the output
transistors is a length of pc board track.
It is necessary to ensure that the two
transistors used have reasonably close
base-emitter voltages. A selection cah
be made from the five used in the unit
by joining the base and collector with a
lead and passing 2 to 3 amps from coll-
ector to emitter {unless a current source
is available it may be simplest to use a
12V battery with a 24-32W globe in
series). The two which have the closest
base-emitter voltages should be used.

Begin assembly of the switching pre-
regulator board by mounting the board
on the heatsink brackets with the tran-
sistors. As the current passes through
the mounting screws it is recommended
that 4BA or 4 mm brass screws be used.
Also, tin the area where the screws con-
tact the board. Some insulating tubing
should be inserted in the holes to prevent
the screws touching the sides. Mica
insulation washers should be used under
the transistors with Silicon grease on
both sides of each washer and also
between the two brackets. Before tight-
ening up,temporarily mount the brackets
onto the heatsink to ensure that the
mounting surface mates well. Tighten a
couple of the screws holding the brackets
onto the board remove the bracket from
the heatsink, then tighten the rest of the
screws on the board. As it takes the
silicon grease some time to spread out it
is best to re-tighten these screws again
just before the unit is finally mounted
on to the heatsink.

Check that the insulation washers are
doing their job and solder the base and
emitter leads of the transistors. The
diode can also be mounted onto the
heatsink using mica and insulation
around the stud.

The rest of the components can now
be mounted with the exception of the
main choke, L2. Be careful that none
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WINDING 1 START

{
(T
Mud“uluﬁ | .

WINDING 1 WINDING 2
START FINISH

\

(T

WINDING 2 WINDING 1
START FINISH

Fig. 2. L 1, 3 with the first layer wound (top)
and with both layers wound (lower).

AR

of the components touch the earth screen
{with the exception of C2, 3 and C19,
20 which go to ground).

Mounting the Core

Cut two pieces of card or some other
non-ferrous material, about 10 mm x 10
mm with a thickness of about 5 mm.
These are glued onto the outer legs of
one half of the core of L2. Several
pieces can be laminated to give the
required thickness if required. Slide both
halves of the core into the former and
bend the leads into such a position that
the assembly will fit into the holes pro-
vided with no stress on the leads. Lift
the coil out, clean the insulation off the.
leads where needed, place some epoxy
on the side of the cores which contact
the pc board and refit to the board.
When the epoxy is set, the leads can be
cut and soldered.

The start of the assembly of the series
regulator board is similar to the first
board with the exception that there is
no power diode used. The board can be
assembled according to the overlay —
the only point to watch being that the 5
watt resistors should be mounted off
the board by 1 or 2 mm, especially if
anything but a fibreglass pcb is used
{the resistors get warm!),

Start wiring by cutting 17 pieces of

46

L1, L3
Core

Winding 1

Winding 2

Note that the two windings are wound in opposite directions. See diagram.

L2

Core
Bobbin
Winding

Gap

Choke Winding Data  Table 1

50mm long, 10mm dia. ferrite rod

single layer, close wound, 1.25mm dia. copper
wire

single layer, close wound, 1.25mm dia. copper wire

Philips FX3740/4322 020 52520 (2 required)
Philips DT2740/DT2743
48 turns 1.25mm copper wire

5mm
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hookup wire about % meter long, baring
one end and soldering them into the
lower row of holes in the series regulator
board. Add similar wires to the switch-
ing regulator board for the +40V and
control input connections. To the out-
put pads on this board, add about 200
mm of wire capable of handling 15A.

Mark the ends of all these wires with
the letter on the overlay (a small
square of paper held on with tape is
easiest). The two boards can now be
mounted onto the appropriate heatsinks
using silicon grease on the contact area.

Before fitting the pc board to the
chassis, mount the transformer, rectifier
DB1, 3 core flex, front panel and front
panel components. The pcb/heatsink
assemblies can now also be added. On
our prototype unit the transformer had
lugs on the transformer but others will
have leads. Note that the wiring that
carries the power must be capable of
carrying 15 amps or more.

The front panel can now be wired in
accordance with fig. 3. Note that C30
is mounted directly across the output
terminals on the front panel and similarly
C1 is mounted on the power switch.
Insulate the bare connections of the
power switch with insulation tape to
prevent accidental contact.

The thermistor should be soldered
onto the appropriate leads (C and D),
initially cutting the leads to about
5 — 6 mm long. It should then be
epoxied onto the side of the coil in the
power transformer. Use the ‘slow dry’
type of epoxy as this normally works
better at elevated temperatures.

Testing and calibration

With a power supply as big as this one,
initial power-up is always nerve-wracking
and sometimes dramatic. |f one is avail-
able use a variac to bring up the voltage.
If a variac is not available set both the
voltage and current limit adjustments to
about mid position and switch on.

The voltmeter should now read about
15 volts and it should be adjustable using
the voltage control. Measure the voltage
between the input and output of the
series regulator — this should be about
6 volts. This checks the operation of the
switching regulator.

Add a load to the unit to check the
operation of the series regulator. If it is
correct the meters can now be calibrated.
For the low current range (1.5A) it is
necessary to select R52 to calibrate the
meter (the value is too low for a trim
potentiometer).

To set the trim pot for the ““warning’’
LED it is necessary to adjust the unit to
12V output and to load it to 10 amps.
The potentiometer can now be adjusted
until the led just lights.

HOW IT WORKS - ETI 142

Rectifier

The 240V AC is transformed to 32 V AC
by T1 with DBI1 rectifying it to give about
45V DC. On full load this voltage will fall
to about 35 volts. For the purposes of
this description we will refer to this as +40
volts (nominal value). The centre tap of
the transformer is used to derive a centre
tap DC voltage, reducing power dissipation
in some of the electronics.

Switching pre-regulator

In this section, IC1 is used to generate a
supply voltage 12 volts below the positive
supply rail and this powers IC2. This IC
has two functions: 1C2a and IC2b form a
triangular wave generator and 1C2¢ and
IC2d a comparator. The voltage on pins 8
and 10 of IC2 is the triangular waveform,
varying from -3.6V to -6.3V (referred to
the positive rail) with the rising part taking
about SO us and the falling edge being
about 4 us. This gives a frequency slightly
less than 20 kHz.

The comparators IC2¢ and d are
connected in parallel simply to give add-
itional drive capability. The output stage
of the 339, for those unfamiliar with it, is
simply an open-collector NPN transistor
with the emitter joined to the negative
supply rail. If the voltage on the control
input is within 3.6V of the positive supply
rail, the comparator output will be high
and so Q1 will be off, Q2 on and Q3 & 4
on. Transistors Q3 and Q4 are in parallel
to give additional drive and current sharing
is helped by emitter resistance made up of
about 60 mm of copper track on the pc
board. These transistors should however
be the same brand and selected to have
similar base-emitter voltages.

If the control voltage is more than 6.3V
from the supply rail the comparator output
will be low, turning on Q1. This turns Q2,
3 and 4 off. The control voltage oscillates
between -3.6V and -6.3V and so the tran-
sistors will be turned on and off at 20 kHz,
the mark to space ratio being controlled
by the control voltage. This effectively
varies the output voltage.

The output of Q3, 4 is filtered by L2
and C15 to give a smooth DC voltage. A
flyback diode, D2, is necessary and must
be a fast recovery type to reduce power
dissipation in the transistors. While the
choke has an AC voltage across it the
current is DC with an AC ripple. lor this
reason a substantial air gap is used to pre-
vent the core saturating when the current
rises to around 15 amps.

Series Regulator

The basis of the regulator is the familiar
723 monolithic regulator 1C. The output
of this IC is buffered by Q9-Ql11 giving
the required 15 ampere capability.
Normally this IC cannot regulate to below
2V because of the limitations of the
comparator. To get around this problem
resistor R38 provides some bias current
such that when the output voltage is zero
the comparator input (pin 2) is above the

2V lower limit.  Similarly the
potentiometer which controls the output
voltage varies not from zero, but from
about 2 volts up to the reference voltage
from the IC (pin 4) at 7.15 volts.

FFor those not familiar with the IC, it
compares the voltage at pins 2 (inverting)
and pin 3 (non-inverting) and adjusts the
output on pin 6 to compensate. While
this IC can vary the output voltage to
within 3 volts of the positive supply rail,
it does have a maximum supply of 40V.
With this circuit, on no load the supply
rises to about 45 volts, too high for the
IC. To overcome this we have used a two
transistor regulator (Q7, 8) using the
reference voltage in the 723 IC to give
about 35V on pin 8 of the 723. On full
load the regulator ceases to operate as
the ripple on the supply rail drops below
the 35 volts required. An additional
isolation diode and storage capacitor are
used to maintain as high a voltage as
possible.

Control of the preregulator is done by
Q12 and QI3. The voltage from the
preregulator and the actual regulated
output voltage are both divided by
three; if the differential voltage is greater
than about 3.6 volts Q12 and Q13 will
start to conduct. The collector of Q12
goes to the control input of the
preregulator card to vary the voltage from
the preregulator. The action of these
transistors is to maintain about 5-6V
differential between the desired output
voltage and the prercgulator output.

Current limiting is done by measuring
the voltage across R35-37 using Q6. A
second transistor QS is used to
compensate for the 0.5-0.6 volt base-
emitter voltage of Q6 and also to
compensate for any temperature variatlons,
in the base-emitter voltage.

If the current exceeds the preset value
Q6 will start to conduct pulling current
out of pin 9 of the 723 IC. This will
reduce the output voltage to prevent the
current rising above the preset limit.

Current measurement is done simply
by measuring the voltage across R3S-
37. Three ranges are provided. Voltage
measurement is done directly across the
output terminals with two ranges
provided.

The supply is capable of delivering high
currents at high voltages for short periods;
overload indication is provided by 1C3 and
IC4. The first of these, 1C3, measures the
amplitude of the ripple voltage on the
main filter capacitors. This effectively
gives an indication of the current being
drawn from the transformer. When it
exceeds a preset level, IC3 changes state,
lighting up LEDI.

The second indication is given by 1C4
which measures the resistance at a
thermistor glued onto the transformer. If
the resistance drops below about 2.2k
ohms the output of IC4 will go high,
lighting LED2 and also shutting down the
output by overriding the current limiting.

Electronics Today International — February 1979




sl

I =] e
f 9l
\\ R

(43¢

=

\ )

_35_ u G.ﬂ :m_gmmwm,

"

‘PasN spieoq oMl ayy 104
Aej1910 Jusuodwos ayy “p bi4

AHAONOD3S
SNVHL OL

MOTT3A

‘wesbeip bupnm joued yuosy 3y ¢ Br4

|/ AdvIibg
tLolL

T13INVd LNOHS
40 M3IA 3AISNI

1SOWH3ddN

38 LSNIN

ZMS 40 AYMAIN
310N

ZMS

Ajddng 1amog ap

¢l 193loay

Electronics Today International — February 1979

48



*2)a )93y 48qQny
dwe|d a|qe)d

Bnjd pue x38(j 3100 ¢

jaued juot4

13A0D pue x0Qq |ela

s19y0e4q MUuLsieay ‘yoea om|

syutsieay gOyQSy oMl

sqou om|

(uaaub ‘3oe|q ‘pad) s1s0d Sjeutwg) adly )
(LEdS) ydms a|66oy | L zL 8UO
(1QdS) udiims aj66ol 1oL L 8UO

yolms samod 3jod oMl yQ| 2uQ

661 01 paj|eds sielaw gga.L Ywl oMy
(MOOE®AIL+9L) trZydd Jdulojsues |

azyl 113 ‘veZyl 113 580d
snoeue|2asiA

Bupunow ym g3 pay - T " T Z’1aat
JRIWIS 10 ZOSEVAW © © T T 1aa

YOOPNL " = " " " " €a
HO0Z-0EXAQ'HLBB8ENL " " " " " za
SLENL® "t la

66608 " " T T €10

soa T T T 4Ne]

GG0ENZ L1D—6D

obL@g """ "&r 80

LpaDg, L ania e LD

6¥G08° """ 9'GD

GGOENZ " " " T T v'€0

GG6ZIWN " """ " T T Z0

ovi@gg " * """ 10

(oed je3aw) ogzL " T T T T T 901
gL e

VIO ° L o ]|

(505 - [l s o zol

Zi6L 121

$1039NPUODIWSS

| 3jqe} aas
| 3jqel aas
| 8|qel aas

21weJtad Is1p upo1L
ono’)e gy ASE 1M00ZZ
21wesdd dozg
wneluel AQL TEE
01193j3 g AL9 MLy
ondsa LY ALY MOLY
onoage gy AGE "0L
1a1s9Aj0d UQO L

onoee g4 AE9 21T
$OILWEI8I JSIP QUL
ondaia 8y A0S 1M0ZZ
S21Wesdd dsIp UOO L
0119918 dH AE9 M00SZ
aayssAjod ugl

019819 84 AGE 101
191s8Ajod upy

019912 8H ASE MOL
012918 g4 AGE 10ZZ
0110818 dH AE9 M00ST
$OIWedad JsIp QU

JBAQOSC UEE

win 3G

Wil HOOS
wi Yool
Aser01 i %01
AJB104 1| HOOS
w01

0006 O¥9 ZZET SAtilud

214
pa1e)s Ssajun %G 'M% e

crecet 1

...... LAY

siois1sey

Zvl 113 — 18171 S1Hvd

49

Electronics Today International — February 1979



Handbook
Cat. B-2218 ...... §

ARRL AMATEUR RADIO HANDBOOK -
NEW 1979 EDITION

Brand new and up to date ‘bible for the person
nterested in alf aspects of Amateur Radio. The 1979
1ssue has been revnsedlobnnqllcomple!elyuplodale
IMPORTANT - Dick Smuth is the first retailer in
Australis to be selling the prestigous 1979 ARRL

14.98

Y ONLY $14.95

Heor e e e s v e o o e e o e ol e e e e e e e o e e

OMRON MINI PC MOUNT

RELAY - DPDT

Miniature relay specifically
designed for use on printed
circuit boards. 12V DC/290
ohms coil. Precious metal g
contacts for optimum reliab- W

ility and maximum life.

INCREDIBLE VALUE

ONLY $3.50 ...

= VOLQ 50

Brand new and fantastic as always - the
Electronics Today International Book of
Top Projects (Vol. 5). Contains eonstruc:
tional details of meny interesting and
useful projects, e.g. Graphic Equalizer,
Shutter Speed Timer, Dual Power Supply
etc, etc. Add this superb volumie to your
shelt and improve your knoMadge of ele-
ctronics.

Cat. B-3048 .. ..... .. $3.00

ONLY $3.00

0 b0 o 0. 0088680

WHAT'

o e oy o

Protect your own'life and others with this
brand new smoke detector. Fire can

be ready. Our detector has dual cham- /{
bers for high sensitivity and reliability. A

LED flashes every 40 seconds to indicate
power on and the 9V alkaline battery
{supplied} lasts for over a year. The alarm
horn delivers an ear shattering 85 dbA
for warning of smoke. Remember that a
smoke detector is far more effective than
a heat detector. Easy ipstallation with
two screws.

at. L-5258 .. .. .. .. $35.00.

Guaranteed over 200 resisto
ferred values

guaranteed.

$8.00.

NOW ONLY $3.00

SMOKE DETECTOR

happen at any time and any where ///4
0
W

ARAANARAAAAARRR AR Ak d

TOP PROJECTS FROM ETI

w* %
e

FANTASTIC

VALUE

$35.00

AN A AA AN AR N WAoot e o e e A

NEW RESISTOR PACK
FANTASTIC BARGAIN

rs,

At our one off price would cost you over

Cat. R-701$

THATS LESS THAN 1.5¢c EACH!
LIMITED QUANTITY - HURRY!

* ¥ %
W

o
?
®

*

all pre-
within range 1 ohm - 10
Megs, 1/4 watt - all brand new and fully

® BARGAIN

7 Now
Mo $9.95

o Cat. Q-3014

A handy calculator for business people, shoppers,
students etc. An essential tool in today's modern
technological society. Does all basic calculations plus
more e.g. square root, pi, reciprocal, percentage and
memory. Requires two penlight batteries Cat. S-3003
@ 15¢ ea. Has socket for external DC supply.

UPGRADE YOUR 2650 MINI
COMPUTER
Expansion board (See EA Nov. 1978 p70)
PC Board 78uP9 .. Cat. H-8358 .. $5.60
8K RAM board (See EA Dec. 1978 p83)
PC Board 78uP10 .. Cat. H-8359 .. $5.50

SCOOP PURCHASE

Dick has purchased a quantity of the MM5314
clock chip as used in the 6 digit clock (See EA
Febuary 1979). This prime spec. device is from
National Semiconductors and represents fan-
tastic value.

ONLY.... $5.90 each.. Cat. 2-6814

SAVE $15%

SPECIAL
NOTICE.

Check out the
Super Dick Inflatio
Fighting Bargains
in specialinsert (E
Feb. 1979).

A full function digital elec
ronic watch in KIT form, S
simple to put together in
couple of minutes. Shows
day, date, hours, minute:
seconds. Comes compglet
with batteries and strap. Ins
ructions included.

ONLY
$12,50

Cat. K-3458

deadline and on-sale date due to
circumstances beyond our control.

Please check with our stores for
latest availability and prices.

SAVE 20%

' 4 . .
Famous "Weller cord-
| Idering i

ess so erlng lron in dark corners. Mains charger and
one spare tip included.

INCLUDES MAINS CHARGER AND
SPARE TIP » 12 MONTH GUARANTEE

RANGE OF SPARE TIPS IN STOCK !

Ypu know how useful Tag Tantalum PaCI( 0f
S0 how much would 8 pack of 50 of $

price! Buy now {in bulk) and saye! R-7060
in HONG KONG shortly, A new deal for

capacitors are — and usvally how
50
the most used values cost? S20.00?
AR LEEE L TR Y PR
Australian travellers: HONG KONG {duty

capacitors
expensive they are — around 40 cents

rach!

Here are 50 PRIME SPEC tantalum

capacitois at less than 1/4 norma) Cat
STOP PRESS!

Our new DUTY FREE STORE will be open
free) prices with AUSTRALIAN guarantees!
Q.i’QQQIQ.QQ..QQQQQQQQQQQQQQQQQ

FANTASTIC
SA v‘NG....

Yes| This top name Weller cordless
won is now reduced - we've ration-

alised the packaging and now supply
only the bits you really need - so you
save, In-built re-chargeable cells give
hours of soldering away trom s power
source. A built-in light shows the way




INCREDIBLE SCOOP PURCHASE
(For Mail Order Customers Only)

A MUST for all Electro
TOP QUALITY UNIVERSAL TERMINALS

ic Enthusiasts

1 3
(i Eﬁffcr FOR Powep

SUPALIES

7
DL”EW%Q?‘Z’”SWVM TAKES. g‘/ﬁfyftﬁk 2 M
SONTING HoLE Frvm %&m /»’7 ouNTING HOLE

BOTH AVAILABLE IN RED & BLACK
WE HAVE PURCHASED THE COMPLETE STOCK FROM
PLESSEY EXCLUSIVELY FOR OUR MAIL ORDER CUSTOM-
ERS - SO HURRY AS STOCKS WON'T LAST AT THESE PRICES!

ADD THEM TO YOUR NEXT MAIL ORDER!

Paper Tape Reader Kit

Communicate with your computer! Easy to build
with complete interface instructions - will inter-
face with all microprocessors via an 8 bit paralle!

WATCH THIS SPACE

AND FIND OUT WHAT YOU MISSED

Each month all of our stores feature an out-
standing special which is actually BELOW

PARTS FOR
MAGAZINE
PROJECTS

@ DIGIT CLOCK KIT (See Feb. EA)

Basic kit. including instructions. .
Cene 10 suit with mounting bracket & bezel .
AC Megins Adsptor 5 v

Cot K-3495 $19.76
Cat H-3194 $3.60
Cat M-9514 $5.25

PLAYMASTER AM/FM TUNER {See Nov/Oec EA)
[of lete kit, ing | Cat. K-3494 $159.50

pl
SEPARATE PARTS

Pre-wited and sligned tuner module

Set of 4 PC boards.

Signal strength meter

Tuning meter - centre 2ero

Most other electronc parts for this project in stock.

Cat. 4610 $59.00
Cat. H-8357 $9.76
Car Q-2100 $4.95
Cat Q-2095 $4.95

MODEL TRAIN CONTROLLER {See Oct EA)

Not produced as a kit « all parts available trom stock:
PCB only

Zippy box

2N3055 transistor

2N3053 wrensistor

Cat. H-B355 $3.75
Cat. H-2752 $3.75
Cat. Z-2145 $0.95
Cet. 2-2130 $0.80

FET INPUT AC-DC VOLTMETER (See Sept EA)

Not produced as 8 kit - all pans avallable from stock
PC board only

1mA MRA-658 pansl meter

Fabricete your own. meter scele using the Scotchcal
process

8005 black Scotchcel photo-sensitive sluminium
CA-3140 FET op-amp

Cat. H-8353 $2.75
Cat. Q-2060 $12.50

Cat. H-5694 $6.00
Cat. Z-5417 $250

VARI WIPEA Mk 2 (See Sept EA)

Not produced s a kit - most perts availabie from stock
Relay

C106Y1 SCR

2N2646 (0S2646) unijunction

Cat. §-7125 $4.80
Cav Z-4315 $1.00
Cat. Z-1786 $1.20

UPGRADEO 40/200MHz FREQ. COUNTER (See Aug EA)
Same styie s previous kit, but new circuitry means 1t
I8 easier 10 build, set up and is more sensitive. Basic
counter 13 40MHMz - by adding a single 95HSC IC the
range ended to 200MHZ.

Cat. K-3437 $99.50
Cat. 2-5360 $12.50

Compiete Wit tor 30MMHz, 1nc. instructions
96HS0 IC to extend range 1o 200MHz
SEPARATE PARTS:

PC boards (set of two high quality boards).
MC-1016L IC (tnple ditferential smplified)
MM-5369M IC (osciHator - dividen)
74C926 IC {4 dig:t counter)

3.579545MHz crystal (new low pnce}
LT-303 7 segment dispiay

All other components are normal stock lines at all of our
stores.

Cat. H-B346 $8.50
Cat. Z:5415 $1.35
Cat. 2-5781 $2.50
Cor Z-5414 $6.50
Ca, K-6031 $3.00
Cet. Z-4103 $1.50

PHOTO TACHOMETER (See Aug EA)

port. This kit has no moving parts.

COST! N.B. Specials are strictly while store

stocks last. Don’t miss outl
LAST MONTH:

HOW TO HEAR/SPEAK CB IN SHORT
SHORT FOR ONLY $1.69 - NORMALLY

$3.00.

SAVING $1.31

WHAT'S THIS MONTH'S SPECIAL?
CALL IN AND FIND OUT FOR YOURSELF!

Although we do not produce a full kit for this project. all

parts are normal stock lines st ol of our stores
PCB {only)
FPT 100 photatransistor

NEW 10 GAME TV GAME KIT (See July EA)
i

Comp. kit, 9
SEPARATE PARTS:

PCB {only).

Fully bush RF modulator
Fully built audio modulator
AY-3-8600 1C

Many other PC boards for
current magazine projects

in stoch.

SHOPS OPEN 3AM 10 5 JOPM

Cat. H-8352 $1.80
Cat. 21950 $2.00

Cat K-3491 $49.50

Cat. H-8344 $3.95
Cat K-6040 $3.00
Cat, K-6042 $4.50
Cat. 2:6852 $15 00

DICK SMITH ELECTRONICS

125 York Street, SYONEY. Ph. 290-3377
147 Hume Hwy, CHULLDRA. Ph. 6428922

SYDNEY

MELBOURN

welco

E 399 Lonsdale Street, MELBOURNE. Ph, 67-9824
656 Bridge Road, RICHMOND. Ph. 42 1614

{Salwday 3AM 12 nounl
BRISBANE 1 2 How ratlurt

ANY TERMS OFFEREO ARE TO
APPROVEQ APPLICANTS ONLY

Many lines available from the

162 Pacitic Hwy, GORE HILL. Ph. 439-5311
30 Grose Street, PARRAMATTA. Ph 683 1133

BRISBANE 166 Logan Road, BURANDA. P 3916233

Orck Smuth Elrctromes Crnties at

&P

GRACE BROS, "

MAIL ORDERS P.0. Box 747, Crows Nest, N.SW. 2065. Post and packing extra.

MAJOR DICK SMITH DEALERS: Listed below are the names and addresses of dealers who stock a large range of our products - however we cannot guarantee
that the dealers histed will have alf items in stock and at the prices advertised

Brian Bambach Electronics

Sound Components
Elekiron 2000

GM Electronics

Trilogy Elec. Supples
Crystal TV Rentals Pty L
Lismore Kitronics
Langman’s Sound Centre
Sumner Electronics

68 William St, Gostord NSW. Ph 24 7246

7B Brisbane St Tamworth NSW Ph 66 1363

44 Brown Road, Newcastie NSW Ph 691 222

99 Fitzmaurice St. Wagge NSW Ph 21 3044

40 Princes Hwy Fairy Meadow NSW Ph 83 1219

td- 66 Crystal St, Broken Hill NSW Ph 6897

Magellan St & Bruxner Hwy Lismore NSW Ph 878 361

Shop 15, Treasure Island, Cotts Harbour Jetty NSW Ph 521570
95 Mitchell Steeet, Bendigo VIC Ph 43 1977

ADELAIDE 203 wrght Street, ADELAIDE. Ph. 212 1962

+ Chalwwoud - L
natt

Dealers across Austiaha ' pall

Citcom Electronics
ADS Electronics
Advanced Electsonics
Aero Electronecs

Hopkin's Arcade, West S1, Mt Isa QLD. Ph 434.791
312 Oxley Ave, Margate QLD. Ph 204.1276

Sa The Quadrant, Launceston TAS. Ph 31.7075
123a Bathurst St, Hobart TAS. Ph 348232

Hutchesson's Comm. Centre 5 Elizabeth St, Mt Gambier SA. Ph 256-404

Gawler CB Centre 11
Altronics
Hocks TV Rentals

51 Hillier Hoad, Evanston SA. Ph 222-149
105 Stirling St, Perth WA Ph 32B-1599
87 Hannan St. Kalgoo:lie WA, Ph 211-906
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MICROFLECTRONIC

NOW AVAILABLE EX STOCK
AY-1-0212  Top octave generator 250KHz to 1.5MHz $13.00
AY-1-0212A  Top octave generator 250KHz to 2.5MHz $13.00
AY-1-1320  Piano keyboard circult $12.20 !
AY-1-5050  7-stage frequency divider $4.10
AY-1-5051  4-stage frequency divider $2.90
AY-1-6721/6  6-stage frequency divider $3.70
AY-3-1014A  Uart single supply between + 5V to + 14V $9.30
AY-3-3550 4% digit multl meter/counter $20.45
AY-3-9400  Dual tone multi frequency generator $6.25
AY-5-1013  Uart 30K baud $7.35
AY-5-1013A  Uart 40K baud $8.45
AY-5-2376  ASCII keyboard encoder $19.00
AY-5-3507 3% digit DVM $8.00 We“er
AY-5-3600 PRO Blnary keyboard encoder $25.35
AY-5-4007  4-digit display driver $12.50
AY-5-9100  Push-button telephone dialler $12.00
AY-5-9200  Repertory telephone dialler $15.80 Th T l
AY-5-9500  CMOS clock generator $2.50 e OO So
ER 3400 Electrically erasable ROM $42.00
R0-3-2513  Character generator $12.00 from
Complete piano kit (18 IC's plus application notes) $68.50
1978 Data catalogue $5.00

e <0 | Cooper The Toolmakey.

Data included with each purchase
The Weller WT'CPN soldering station is
temperature controlled and combines high volume
capability with precision performance.
The low-voltage TC201 soldering pencil employs the
exclusive ‘closed’ loop method to control maximum
temperature and protect the sensitive components.

/\' / The Weller W60D temperature controlled iron is
Lt oo alower cost, portable, general purpose iron to suit all

/ e oy
requirements -including transistors or printed
circuit work and electrical connections.
ELECTRONICS

\  Lufkin
GENERAL ELECTRONIC SERVICES PTY. LTD. & Eas  IEESS B&O&Gﬁ}ﬁm -}
Z S, 99 Alexander Street, Crows Nest, NSW. 2065,
7~ Phone: 439-2488, 439-2399. Cables: SERVO SYDNEY.
N\ Telex: 25486 A/B SERVO.

Adelaide: 42-6655 Melbourne: 598-9207 Perth: 325-5722
Brisbane: 277-4311 Newcastle: 63-1625
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Project 642

16R S-100 RAM
(ord

This is a project we feel we can be justly proud of — a fully S-100
compatible 16K RAM card with some very impressive facilities which will
make it a flexible addition to any S-100 system.

MOST OF ETI’S microprocessor-related
projects are compatible with the S100 . sLock

bus. Eventually we shall have a com-
plete line of S100 cards so that readers
may build up complete and powerful

oo X+
Wy W

laboratory. We usually do it this way as
we then have total control over design

: . H 90000000 [y

systems without having to scrap ‘simpler’ 3 ‘g
designs. H g
The majority of these projects are ! L
designed and developed by our own ' bt s et et o
be

P - 2 s LR
features and complexity and of course - ':Fﬁ“'—'b“‘* "’._/,'ﬁ:-*:c et
component choice. We like to think this ' “‘“”'ci"" T ey Prevwere
is one of the major reasons why ETI o 5 VT 1 L LA CEEEERD” it
projects are so popular. = Crts @ ?

On this occasion we’ve gone about it | ang B e A e A -
slightly differently: we'd had a 16K RAM g S
under way for some months when we c Saas o> AR B PR e T

heard that Mike Pratt of S M Electronics
was also working on almost identical
lines. It seemed pointless to ‘re-invent
the wheel’ so we examined the feasibility
of running Mike’s design as an ET1 pro-

.........

ke
: =

- — ' e §

ject. Regular readers will be aware of a e SISV A L e et

previously published design from Mike - —_—— sl = AR ’

his overwhelmingly popular ETI 318 —— : g

digital tacho. - ‘% S - “oeocenes
Here then is the result - we believe e ———

it'sabeauty! e ECE R b R
Projects of this complexity involve

massive investments in time, effort and = = . .......

money; it seems only fair that Mike AT .

receives some return for his work. So - =

Mike is retaining the commercial rights = e f St

to the printed circuit board. Individual @

readers who wish to make their own are 1. T e S T e

obtain the patterns free of charge (see e
below). Ready made boards and all -
components may be obtained directly | S
from S M Electronics, 10 Stafford Court, -
Doncaster East, Vic, tel: (03) 842.3950.

perfectly free to do so however and may C—'&L\__'—'x"f/""""
QO

.........

.........

Description
The board carries up to 32 1K x 4 RAM

Electronics Today International — February 1979



Project 642
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Fig.1. The pinouts for the RAM chips. These
can either be slow or fast, tested or untested
devices (see text) - they‘re all pin conpatible.
chips. The ones supplied in the SM
Electronics kit are Hitachi devices —
HMA472114P-4. These have an access
time of 450 ns (typically). It is also
possible to use the HM472114P-3 which
is more expensive but has a 300 ns
access time. Another alternative is the
pin-compatible Intel 2114 device which
is cheaper but has the disadvantage of
not having been ‘burnt in’ (i.e. run for
a time) and then tested completely, as
the Hitachi devire has.

All of the above devices require only
a single 5 volt supply and the board
derives this from the 8 volt preregulat-
ed line of the S-100 bus.

The RAM is splitinto four 4K blocks,
each of which can be placed anywhere
in the 64K memory space of the system
This is done by connecting each of four
points on the board (one for each 4K
block) to one of sixteen possible points
which correspond to the possible
positions in the 64K. If the board is not
fully populated (i.e. if you couldn’t
afford all of the RAM at the one time
and left one or more 4K blocks of
sockets empty) then connecting one or
more of the four ‘block select’ lines to
+5V via a pull-up resistor will take care
of that too.

The board also carries four ‘write
protect’ switches which allow the user
to create what is effectively ROM by
preventing the system from writing to a
particular block or blocks.

Wait States

For some systems the memory is slower
than the processor that when a read or
write occurs, the processor must be told
to wait while the memory works. On
some earlier systems this time delay was
achieved by using a monostable — this
entailed ‘tweaking’ the monostable
period until the system worked| Instead,
this board counts a selected number of
clock cycles {up to 4), giving a fixed and
predictable delay.

The card also carries hardware to
implement the Cromemco ‘bank select’
system of memory management. Basic-
ally, this allows eight blocks up to 64
Kbytes in size to be enabled or disabled

54

by setting the appropriate bit of out-
put port 100Q (40H). A DIP switch on
the lower right corner of the board
enables the user to specify which bit of
the control word the card will respond
to. This scheme allows a processor with
a sixteen-bit address bus to access up to
512 Kbytes with fairly simple software.

The card can be set to be either
enabled or disabled on system reset,
before the memory management soft-
ware has set up the normal memory
allocation. In most systems, one card
will be enabled on reset and all others
will be disabled to avoid bus conten-
tions.

Phantom Line (Pin 67)

In some situations, users may want to
locate a ROM containing say a monitor
program at an address which conflicts
with the RAM card. One way to do this
is simply to remove the RAM card, or at
least those chips which would conflict,
but a better solution is offered with this
card. If ROM must share an address
with RAM, then the user should arrange
for the ROM’s address decoding logic to
pull the PHANTOM line of the S100
bus low. This signal is applied to the
address decoding logic of the RAM card
and disables it if another device has
priority. In this way the ROM can be
made to ‘occlude’ part of the RAM.

A link on the board selects this facility.

Construction
A complete kit of parts for this project
is available from its designer, Mike Pratt
of S.M. Electronics, and we recommend
its use for ease of construction and
reliability. {Also its excellent price on
special offer!) Alternatively, the exper-
ienced constructor who wants to save
a few bucks can make up his own
double-sided pcb, but as this will not be
through-hole plated, the constructor
will have to identify all points where a
track goes through the board and insert
a link, unless there is a component lead
at that point. We do not recommend
this for the faint of heart (seriously).
However, printed circuit patterns will be
available, on receipt of a large stamped
self-addressed envelope from ET/642
Patterns, Electronics Today, 15
Boundary Street, Rushcutters Bay, NSW,
Remember also that the use of a non-
through-hole-plated pcb prevents the
use of IC sockets, and especially beware
of feedthroughs which must go under
ICs, sockets or the DIP switch.
Construction should be fairly straight-
forward — the only choice that has to
be made right at the start is how many
IC sockets to use. There are three
possibilities: none at all — this means
that a dead IC has to be removed by

de-soldering; RAM only — to enable
‘swap testing’ of these expensive devices
and also easy replacement should they
prove defective; all ICs socketed — IC
sockets tend to be rather expensive and
putting sockets on all ICs may not be
cost-effective.

All the ICs fit in with pin 1 in the
top left hand corner, so there shouldn‘t
be any problem getting them the right
way round. The only orientation-
sensitive components are the LED (the
flat on the side of the package goes to
the right) and the tantalum capacitors.

Any IC sockets should be soldered
in first, followed by the resistors and
capacitors. The switches should be
fitted next, followed by the regulators
and heatsinks. At this point, power
should be applied to the board and the
outputs of the regulators measured —
if they are anything other than +5 Vv,
you’ve got a problem, and should check
the power supply circuitry before
inserting the ICs.

If everything checks out, the ICs
should now be inserted and the options
strapped. The board is now complete
and ready for use.

Fig.3. The overlay for the double-sided
board used in the RAM card. Due to the
size and complexity of the design, we have
not published the foil patterns. These will
however be available from us (see text).

PARTS LIST - ETI 642

Resistors all W ,5%
RIS ZF e Fa’s » 2k2
(A3 e I v lnA 1k
R4—-R6. .. ... 2k2
(2740 S8 LT S e 1k
Capacitors
Ci1—-C8...... 10u 25V tantalum
C9-C36 ..... 10n ceramic

Semiconductors

IC1—IC32 . . . . 2114 (see text)
IC3B e s il 7415138
1IC34—I1C37 . 741.832
SRTY v a bty 741820
1IC39, 40 v 5w & . 7418367
(S5 et w wR 741510
[C727 e . 74L.S04
ICAS'}. "1y e o sms 1s 741574
ICA4NT Fatre wr 7415154
ICA6' " 2 =5y 7418175
IGA6'< S ol 'y 741L.S30
1C47,48 . . . . . 741504
1C49—IC51 . . . 74L.S367
1C52,53 .. ... 741505
IC54—IC57 . . . LM340T5
LEDM 4 .. e Red LED

Miscellaneous
pcb ETI 642
Four single-pole two-way slide switches
One eight-pole one-way DIL switch
Four heatsinks to suit regulators
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Project 642

Fig.2. (this and opposite page) The circuit
diagram of the RAM card.
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HOW IT WORKS — ETI 642

An article on the S-100 bus system appear-
ed in ETI September 1977. We suggest
that you read it if you are unfamiliar with
the system.

The address and data lines are tri-state
buffered by ICs 39, 40, 49, 50 and 51
(74LS367). This means that the buffers
have three possible output states — ‘1’
‘0’ and high impedance (effectively dis-
connected).

The address lines to the RAMs are
always active (i.e. not tri-state) — pins 1
and 15 of IC49 and pin 1 of IC50 are
earthed to permanently enable the buffers.
The data in (to the processor) and data
out (of the processor) lines are connected
to the same points on the RAMs and so
the data out (of the processor) lines have
to be tri-stated while the processor is read-
ing. This is done by the WE line, which
feeds the tri-state control input of IC51
and part of IC50.

This same WE signal is also fed via the

four ‘write protect’ switches to the ‘not
write enable’ inputs of the RAMs. Each
of these controls one 4K block while these
switches are in the ‘disabled’ position the
ram contents will not change.

The high-order bits of the address bus
are decoded by IC44, which is simply a
4 to 16 line decoder. The outputs of this
IC are then wire-linked to the ‘not block
select’ lines 1 to 4 to determine where
each of the four 4K blocks is to reside in
memory.

Bits 10 and 11 of the address are
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BANK SELECT

PWR~77

decoded by IC33, a 2 to 4 line decoder
which determines which pair of chips is
being accessed out of the 4K block (a pair
of chips constitutes 1K of RAM). This is
combined with the ‘block select’ signals in
ICs 34 to 37 to form the ‘chip select’
lines 1 to 16 which go to the RAM chips.
IC45 simply counts clock cycles (the
$100 92 signal) until the wait period is
over. The number of cycles is determined
by a wire link to one of the outputs of the
IC and the counter is reset by the $100
PSYNC signal. A pull-up resistor selects 0

wait states if no link is present.
The cromemco ‘bank select” hardware

toggles flip-flop

IC43. One output from

this enables the outputs of IC44 while
another drives the ‘board enabled” LED.

An attempt

to output to the ‘bank

select’ portat 100 octal (hex 40) isdetected
by the address decoder, ICs 46 and 48 and
%of 47. Detection of the right address,

ans SOUT signals causes IC43 to
accept any signal which makes it through

SW1, the bank

select switch. This is fed

from the data bus and effectively selects

which of the eight possible 64K blocks the

board will ‘appear’ in.
The FRI%&T line of the bus is con-

nected via a wire link to IC43 and the
position of the link determines whether
the board is enabled or disabled on pro-
cessor reset.

Lastly, the PHANTOM facility can be
used by completing the link from line 67
of the bus to pin 10 of IC38. This will dis-
able the board if the PITANTOM line is
pulled low.
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SPECIAL OFFER!

S M Electronics are offering the 16K S100 RAM card featured
in this issue at a specially low price, to ET| readers.

The board is fully compatible with all other S100 projects
which we have published and is well matched to our future
S100 material - so it's a good idea to invest now in a bargain
piece of equipment which will be compatible with many
systems for a long time to come.

Some of the outstanding features of the S M Electronics kit
are:

Fully S100 compatible — not ‘pretend’ compatible, as are

many commercial units today

Independently addressable 4K blocks for system flexibility

Each 4K block is write-protectable

Standard Cromemco bank select

Selectable wait states for flexibility

450 ns access time (300 ns optional |

Gold plated edge connector

All holes through-plated

Fully buffered address and data busses

Phantom option

Reliable operation assured by the use of PDBIN strobe

Low power requirements - 1.2A (typ)

Kit assembled and sold only in Austra//'q

The entire kit for a complete 16K S100 RAM board is available
for $299 (plus 15% sales tax plus $5 registered postage). Other
optional extras include 32 18-pin sockets (i.e. for the RAM
chips only) - $13.80 inc. tax, a full set of sockets for every
DIL chip on the board - $23.00 inc. tax, or faster (300 ns)
memory chips - $36.80 inc. tax.

If you are seeking exemption from sales tax, please insert
the tax free prices on the order form (RAM Card kit $299 +
$5 p & p. 32 sockets $12, full socket set $20) and either
a) enter a Tax Exemption Number and sign the order or
b) attach a company order form giving details of your exemp-
tion claim or ¢) if you are a full-time student, attach the
appropriate certificate, signed by your tutor.

NOTE: This offer is made by S M Electronics and ETI is
acting as a clearing house for orders only. Cheques should be
made payable to ‘RAM Card Offer’ and sent, together with the
order form or a copy thereof, to ‘RAM Card Offer’, Electronics
Today International, 15 Boundary Street, Rushcutters Bay,
NSW 2011, We will then process the orders and send them on
to the sponsor who will send out the goods by registered mail.
Please allow four weeks for delivery — there could be a longer
delay if you have ordered 300 ns memories. The offer closes
on Friday, 20 April 1979 and is open to Australian readers only.

Please supply (state quantities):

Electronics Today International, 15 Boundary Street, Rushcutters Bay, NSW 2011.
Please make cheques/money orders payable to ‘RAM Card Offer’. Offer closes 20 April 1979,

.................................

........................................

........................................

......... RAM Card kits at $348.85 inc tax and registered p & p
......... 300 ns memory option, add $36.80 inc tax each
T Sets of 32 sockets at $13.80 inc tax each . . .

.........................................................................

..........................................................
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001 Mk.2 30/50 Watts
R.M.S. Power Amplifier
Module. Load 8/4 ohms.
Less than 0.05 percent
T.H.D. Fully short-circuit
protected

018 60 Watts R.M.S. at
less than 0.1 percent
T.H.D. Load 4 ohms
Fully short-circuit pro-
tected.

009 120 Watts R.M.S. at
less than 0.1 percent
T.H.D. Load 4 ohms.
Fully short-circuit pro-
tected.

AUDITEC P
z )

OWER 25-250
-

033 Very high quality 100
Watts R.M.S. Power
Amplifier for studio work
etc. Distortion almost
unmeasurable. T.1. distor-
tion aimost nil. Produces a
subtie difference in sound
which has to be heard to
be appreciated.

027 250 Watts R.M.S.
power amplifier module at
less than 0.2 percent
T.H.D. Fully short-circuit
protected. 8 ohm ba-
fanced output.

019 25 Watts R.M.S
power amplifier at less
than 0.1 percent T.H.D.
Powered directly from 12
volt car battery.

WATTS

~

AGENTS:
MELBOURNE: Zephyr Products, phone 568~

2922.
BRISBANE: Delsound Pty Ltd, phone 229-

6155.

ADELAIDE: Neil Mulier P/L, phone 272-8011
Protronics P/L, phone 212-3111

PERTH: Willis Trading Co., phone 321-7608.
CANBERRA: Musique Boutique, phone
81-5255.

BUNDABERG: Bundaberg Hi-Fi, phone 71-

176
DARWIN: Darwin Communications Systems,
phone 85-3184.
ALICE SPRINGS: Farmer & Davies Electronics,
phone 52-2967

MARYBOROUGH: (Qid): Keller Electronics,
phone 21-4559

MERMAID BEACH: Rave, 38-3331.

NSW: President Sound, Wentworthville,
phone 631-6689; WMR Electronlcs, Gienfield,
phone 605-1203; Dawes Sound System, Blax-
land, phone 39-4421. Hi-Fi Gallery, Tam-
worth, phone 66-2525; Ray Walsh Sound Sys-
tems, Aibury, phone 21-1502

For descriptive leafiets on these mod-
ulas call phone or write to:
AUDITEC AUSTRALIA

PTY. LTD.

10 Waitara Avenue,
WAITARA, NSW. 2077.
Phone 48-4116.

(Pacific Highway side of Waltara Statlon)

_/

A FULL RANGE OF PREAMPLIFIERS, MIXERS AND COMPLETE AMPLIFIERS
FOR PUBLIC ADDRESS, STUDIO AND HI-FI IS ALSO AVAILABLE

Stockists of:

RESISTORS
CAPACITORS
DIODES
TRANSISTORS
CMOS

TTL

LINEAR

NEW ZEALAND READERS

THE ELECTRONICS CENTRE — NOW OPEN — 179 HOBSON ST, AUCKLAND

The one-stop components shop

REGULATORS
ROMS
RAMS

LEDS

7 SEGMENT DISPLAYS
CLOCK MODULES

SWITCHES
POTENTIOMETERS
POWER SUPPLIES
AERIALS
MULTIMETERS
SOLERING IRONS
IC SOCKETS

PLUS — too many to list — all devices by NATIONAL TEXAS, FAIRCHILD.

CASES & CABINETS
CABLE & WIRE
SPEAKERS

KNOBS
TRANSFORMERS
WIRE WRAP TOOLS

TV GAMES — Teletennis with GI AY-3-8550 plus joysticks.

Tank Battle with Gl AY-3-8710.

Chips available, AY-3-8500, AY-3-8550, AY-3-8710 etc.

PLUS A HUGE RANGE OF KITS.

MUSICOLOUR — Colour Organ
— let there be light in your music.

RADAR DETECTORS
Super Orbit, bulit-up and kitsets.

Send for our FREE PRICE LIST (please include SAE)

or our ORBIT CATALOGUE — only $2.00.

Electronics Today International — February 1979
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(SEATTLE COMPUTER PRO

N

{

9,

*- Centaur Industries

,,r—’\.q-/m THE S100 SPECIALISTS
¢ PO Box 37243, Winnellie, N.T. 5789.
4 29 Meigs Cr, Stuart Park. Tel (089) 81-2505.

S-100 static RAM. Top quality assembled and tested boards
backed by a full year's warranty — will work in any known
S-100 system: no docks, no refresh; no problems with
DMA peripherals, no “'hidden gotchas''!

16k-250 ns .$439  8k-450 ns b .249
16k-450 ns. ...399 4k expansion kit (450 ns) ‘83
8k-250 ns . 279 4k expansion kit 450 ns) . 93

GUARANTEED FOR ONE FULL YEAR

S.D. SYSTEMS

Top quality S-100 kits at unbeatabie prices (also available assembled and tested).
All boards feature sockets for all ICs, and first quality plated-through PCBs.

280
STARTER
KIT

The ideal choice for the beginner, this is a complete 280

System on a board. Includes 1k static RAM with sockets for another 1k, powerful 2k
ZBUG monitor, extra PROM socket PLUS on-board PROM programmer. There's
also a Kansas City standard cassette interface, hex keyboard and six digit display,
twelve command keys, four counter/timer channels, two eight-bit paraliel I/0 ports,

and room for you to expand: a generous 2%" x 8" wire-wrap area for custom
clrcuitry AND SY100 lNT&?FACE’ ITH POSITIONS FOR TWO S- 100 EDGE CONNEC-

TORS ON BOARD
Comprehensive documentation including full operating and programming guides.
Power requirements: +5v at 1A, +25v at 30 ma. (for PROM programming).
ALL THESE FEATURES FOR ONLY " " .$249
assembled and tested $399

SBC-100 SINGLE BOARD COMPUTER — much more than just a CPU board, it

combines the Z80 CPU with 1k RAM, four PROM sockets for 4k or 8k of ROM

storage, fully programmable synchronous/asyn chronous serfal 1/0 (RS232 or 20

ma. current loop), parallel input and output ports, 4 counter/timer channels and 4

vectored interrupts.

Replaces 3 or 4 boards in many systems!

PRICES REDUCED: KIT . . .$239
assembled 2nd tested $369

VERSAFLOPPY FLOPPY DISC CONTROLLER — Controls both 8 standard and 5'

minifloppies. Directly controls Shugart SA-400, SA-800; Persci 70 and 277, MFE

700/750 and CDC 9404/9406. Listings of control software are Included in the price.

THE BEST VALUE IN FLOPPY DISC CONTROLLERS .$159
assembled and tested 239

SHUGART FLOPPY DISC ORIVES

SA-400 5' minifloppy ...8379 "SA-400 cable. 35
SA-800 8" std. floppy .............. 575 SA-800 cable.... 39
SOFTWARE

CP/M disc operating system — the industry standard, complete with 8080/280
assembler and BASIC-E plus editor and utilities, on 5°* or 8" floppy disc...$125
Versafloppy control on 2758 .50
SD Monitor on 2716 .75
280 Disc based assembler . .10

LOW COST CASSETTE INTERFACE .

Kansas City 2400/1200 Hz, 300 Baud. Comes partly assembled with osciliator and
phase locked loop pre-tuned for trouble-free assembly. Mates with either 22 pin
edge connector of 8 pin Molex connector . .$19.95

NEW RELEASES:
VDB-8024 VIDEO DISPLAY BOARD — Full 80 x 24 character display, complete
cursor control, forward and reverse scroll, blinking, underline, reverse and field
protect.

Controlled by a dedicated on-board 280, it includes keyboard power and signal
intertace, plus both composite and separate video and sync
KIT PRICE $319

assembled and tested $369

$-100 EOGE CONNECTORS — Imsai type, gold plated to suit Starter Kit and our

\. Motherboards. .....86.00

DUCTS, INC.

0000000000000 000000000000000 o

280B CPU BOARD ... . o 8149
assembled and tested $235

EXPANDOPROM BOARD — Takes either 2708 or 2716 EPROMS for up to 32k.

Comes complete with all support chips and sockets etc. (EPROMS not included). KIT

PRICE . L ......899
assembled and tested 189

EXPANDORAM — High density dynamic RAM, compatible with SD Systems Z80
CPU boards and the Versafloppy controller. Designed to work with 8080 and 8085
CPUs as well, these boards come in 32k and 64k models, which can be purchased
partly populated for later expansion if needed.

32k model (uses 4115 RAM) 64k model (uses 4116 RAM)
Size Kit A&T Slze Kit A&T
8k $199 $379 16k $499 §595
16k 299 449 32k 689 849
24k 399 519 48k 869 1099
32k 475 599 64k 1049 1299

MEMTECH CO.

MEMTECH ARITHMETIC PROCESSOR INTERFACE

This unlque product brings the number crunching power of the fabulous AMY511
arithmetic processing chip to the S-100 computer user. Full 32°bit floating point
multiply in as little as 42 us. — and a full complement of transcendental functions, ail
far faster than software routines.

Aiso available is BASIC-M, a modified BASIC-E on CP/M compatible diskette
which takes full advantage of the APU performance.

APU interface (without 9511 chip) $159
assembled and tested$179
APU Interface with 2 MHz 9511..$385
assembled and tested $399
APU with 4 MHz 9511. ... . 8485
assembled and tested $499
BASIC-M on 8" CP/M format
floppy disc ... - ....829
Avallable soon: modified versions of CP/M compatible FORTRAN and PASCAL
compilers

CENTAUR INDUSTRIES

CENTAUR S-100 POWER SUPPLY

Professional quality power supply with rugged, generously rated transformer, top
grade filter capacitors (the ones NASA use!), fully fused, transient protected, AC line
filter — gives+8v at 228, +16v at 3A, AND+ 28v at 3A for floppy discs and/or PROM
programming supplies o . .8349
(Power supplies shippkd treight collect)

STRUCTURED SYSTEMS GROUP — Quality business-oriented software designed
for use under the CP/M operating system
CBASIC — Runs on any 8080 or Z80 system with 20k or more and CP/M
Powertul disc access features — random and sequential files Including varlable
length records. Enhanced control structures {WHILE WEND, optional ELSE
clause and STATEMENT LIST improvements to the IF statement), source library
facility, machine language routine linkage, powerful PRINT USING, 14 BCD digit
arithmetic for accurate financial caiculations, and many more powerful features
make this the BASIC for business applications. CBASIC Is a compiler, so your
programs run faster, use less memory, and are much more secure against software
piracy
ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL. .$99.95
QSORT — Runs on any CP/M system. A full disc sort/merge package — easy to
use and very fiexible.
ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL . o895
NAD — A complete name and address databasé system with a number of powerfui
user options. Requires CP/M, 32k and a 132 column printer — it can select records
on any field including a user-definable field — print mziling labels — miany powerful
uses can be easilv programmed
ON 8" CP/M FORMAT DISKETTE WITH USER MANUAL. .$79
WAMECO, INC: OMB-12 S-100 MOTHERBOARD — 13 siot motherboard com-
plete with all parts and connectors. Features extensive ground ptane and termination
of all signal lines, 1/0 area with 3 regulated voltages.
KIT PRICE 8125
assembled and tested $145

Add 15 percent sales tax where applicable — we pay postage on pre-pald orders -
orders accepted pre-paid or COD. Oealer enquiries invited.
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Project 557

Reaction

Timer

Check your reflexes with this simple project.

AT OUR LAST Synergistic Beer Drinking
night, one of our readers brought along
a reaction timer to prove that reactions
do slow downduring one of these nights!
We were impressed with the timer and
decided to publish it as a project.

While we have published reaction
timers before, the feature which made
this unit unique is that it gives a random
time interval between tests. This prevents
anticipation causing a shorter than actual
reaction time. As the prototype was
built on veroboard and used 9 TTL pack-
ages plus two of the nice {and expensive)
HP displays (which have the decoder on
board), we decided that at least one pc
board was required.

On looking at the logic involved, we
saw it could be simplified without any
change in operation and with the use of
CMOS the power supply is less critical
than with TTL.

Operation

If the unit has not been used for more
than 30 seconds the display will blank.
Pressing the button and releasing it will
initiate operation. When the display
comes on again it will start counting from
zero until the button is pressed. it should
be held depressed while the time (in
hundredths of seconds) is read. Releas-
ing the button blanks the display for a
random time before it comes on again,
counting from zero for a second test. If
the button is not pressed the display will
biank after about 30 seconds to conserve
power — no on/off switch is required.

Construction

We will describe only the electrical side
of the project, leaving the mechanical
side to the individual constructor.

Electronics Today International — February 1979

SPECIFICATION - ETI 557

Reaction time 0 to 0.99 seconds
Delay between tests % to 10 seconds (random)
Power requiren*ents 4 to 12 volts dc

@ 50 mA (display on)
@ 1.9 mA (display off)




Project 557

Assemble the pc board with the aid
of the overlay in fig. 1. Start assembly
with the resistors, diodes and the four

links. The 555 IC should now be fitted
and soldered, followed by the other ICs.
These are all CMOS and their pins should
not be handled more than is necessary.

As an added precaution, solder the

power rails first (pins 7 and 14 on ICs
8 and 16) using an earthed soldering
iron. The rest of the components can
now be assembled.

Flg. 1. Component overlay of the reaction
tester.

TO PB1 |

\
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DISPLAY 2 DISPLAY 1.

+

0
BATTERY

PARTS LIST - ETI 557

Resistors all a W, 5%
Rl r ~allh v e 1k
B202% o2t . 330k
RS o = s a4mM7
R4-R17. . . .. 1k
RiBag s 4= = 1™
TR 3 <« 10k
R20. 4 pis vu'e ™
Potentiometers
A\ L P 500k trim
Capacitors
Gl o ST B 22n Greencap
(57 33u 16V tantalum
(&3 0K I 14 16V tantalum
(G2 P Geppa 33u 16V tantalum
Semiconductors
G o - d 555 or 7555
IC243. & =% #% 4511
G 3 5q 3 0 4513
iy — 4001
1C6....... 4013
D1-D3 ... .. 1N914

Display 1,2 . .SEL 521

Miscellaneous
pc board ETI 557
push-button
6V battery
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1C5 IS 4001
DISPLAY 1 DISPLAY 2
PIN 14 1S +6V
PIN 7 1S OV | SEL 521 SEL 521 '_]
D1-D4 ARE 1N914 ov oV
PINS 3,4,6,6,7, & 8 ON IC6 ARE
CONNECTED TO OV R4-R10 R11—-R17
PIN 16 IS +6V 1k 1k
+6V +6V
v
[} o 13 12 1 10 9 15 14 13 12 11 10 9 15 14
3 5 -
: Ic2 1c3 3
R3 16 4511 p 4511 16
- {-— 8 7 1 2 & 7 1 2 & 8#—1
8
. 1Ic1 ot o
R
t 0 555 ] 4 5 64 " 12 13 U
asok 17 3 1ces 7 10 I4C:b
R1 CY - ! +6v ~—] 16 - 8 i
& 22n l 9 15
ul ; . i
500k
D1 ov 2 ] ” Ck 4@-”1
IC5a | 4 6 oV
1c6_ gtD g s6v
4013 | _
D2 4 " Q
- | a
14 . I
b3 QR18 ==C3 D4
PB1 T L7 ‘———‘H'
+6V _..(} - ‘
INPUT c2 R19
33u 10k 12
b
O—

The unit is basically an oscillator, IC1,
clocking two decade counters (i.e. + 100),
with their outputs being decoded by IC2
and IC3 and displayed on the LED displays.
Control of the oscillator and displays is
done by IC5 and IC6.

When the push-button is activated, IC6
is reset so that pin 13 is “0™ and pin 12 is
“1”. Also, a “1” is applied to the latches
in the decoders (IC2, 3) so that the number
presented to the decoders at that instant
is stored. It also applies a ““1” to pin 12
of IC5/3, forcing its output low. As there
is a “0” on pin 13 of IC6, the diode D3
brings the voltage on pin 8 of IC5/4 low.
Two “lows” on these gates (NOR) make
the outpu: go high. As the output of this
gate controls blanking (*0” = dark), the
display will be on.

The push-button also (yes, it doesalot)

HOW IT WORKS - ETI 557

causes the 555 oscillator to run at about
50 kHz. The oscillator clocks the counter
ICs — they are completely cycled 500 times
per sccond.

When the button is released, the oscill-
ator frequency drops to about 10 Hz. The
display blanks as IC5/3 now has both zeros
on its input, a “1” on its output and hence
a “0” on the output of IC5/4. The latches
in the decoder ICs also open, although
counting cannot be seen as the display is
blanked.

After about % sec the voltage on the
reset input of IC13 (pin 10) falls below
the threshold level, allowing it to be toggled
by the clock input (pin 11). As when the
push-button was released, the counters
(IC4) could have started at any count, the
time until the voltage on pin 14 of IC4 goes
low is random. The delay on the reset line

going low is to prevent IC6 from being
toggled too soon. ‘

When IC6 is toggled (after ¥ sec to 10
sec), pin 13 goes high and pin 12 low.
IC5/1 now has two lows on its input, giving
a *“1” on its output. This raises the oscill-
ator frequency to 100 Hz. The “1” now
on pin 13 of IC5/3 gives a *“0" on pin 9 of
IC5/4 and a *“1” on pin 10. This brings
the display back on. As IC6 can only be
toggled on the overflow of IC4, the display
comes on at the zero count.

The display continues counting up at
100 Hz until the button is pressed, freezing
the display to indicate reaction time. The
whole thing is then repeated.

If the button is not pressed for more
than 30 sec the voltage on pin 8 of IC5/4
will go above the high threshold, forcing
the output low and thus blanking the
display.
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some o AUSTRALIA’S LOWEST COMPONENT PRICES

Note:: Regular Prices not temporary specials

keep us in mind for that nex! order

(] tent 1 Ouality Larg d LEDS il dify d
POTS 38C  roiny cobon ac oa wide viewing angie, . "o Gused LEDS
Pl 500 Ohm. 1K, 5K, 10K |Q7c each. 3:}:& per 10, suoK $12 .00 2
o d M IN (]
ALUM, SHAFT ?)OSSK SO'D:A |g&K 250K uality o A G CLIPS 5¢ oa 17C ea‘:h
0, 2 on Trad ST ' I
TRIMPOTS ~ Viues 190 20 0 Owm | Iradojgon/ST examor. . welcome TRADE
15¢ {10mm) 100K, 250K, 500K, M, 2M e S, ot i) b ENTRANCE
_aF — SIGNAL DIODE  |N4148
METAL CAN TRANSISTOR 1 2 mias $4 a 100
= S50V -IN4DOt - 6
BC 108 - 13¢ 100V INAGO2 - 7¢ $30 a 1000 5c each
400V IN4004 - 8¢
19 plongh.e0 1000V 1N40OY . 12¢ ZENER DIODES 15¢ each 400 mw 59
0/ RoTEst 10% olf 100 SAME E24 values 3V 1o 33V
{per 100 prices in brackets) 01 5¢ 1 10c »
Cap 16V 25V s0v 012 —6c .12 = N
0.47 uF 015 — ¢ .15 — 12
2 thru to all all alt 018 18— 14
10uF  Sc(Sa%)  Bc(S3%)  7c(s4) 022 — 6c .22 — 15
22uF  6c(S3%)  Te(S4) 8c(ss) 027 27 — 16c
% 33uF  Bc(sq) 9‘“2} ::)cgg)» 033 — 7c kS i8¢ .
F 9c($5)  10c(S ¢ o |
e ey e 34c(s11) 5¢ POLYESTER 047 — 7¢ 47 — 200
220uF  12¢(S8) 16¢($10) 35‘:22;‘!3 FILM CAPS ,ggg gc Rt} alues
470uF  16c(S12) 22¢($16) 45¢ ) . c value
5¢ ELECTROS 1000uF 22:&'3) 30c(525)  756($50) E12 10% 100V 032 — 9 in uF
{UPRIGHT) 1000uF/16V axial 20c ea. $8 per 50 ALL VALUES .001 1o 01 — Sc ea., 1096 off 100 same uF
2200uF/50V PCB — 95c ea. $9 per ‘10
Full axial price list =~ SAE
SCR TAtabs 25 A 400V
SCRS C106Y1 O.BAs 30V C103Y 35 2A 400V ESP240 65 ; TRIAC \)
—— 40¢ 0.8A 200V groze 60 §4 400V SC14ID — 2:'33 SC260D
A 4A 30v C106Y1 40 10A 400’ 4 - ] SCR )
‘< o C122E 4A 400V C106D1 75, DIAC ST2 35 C37D 3,
$1.20 8A 400V C1220 $1.05 " Chant to Identity leads A $2.50 &
» 8A 500V C122E $1.20  Plus_trigger info. — 10
QOur 3 yoar old price still current. APPROX. S1ZE 1D~
O it h d Id
2¢ RESISTORS Yaw br%i:s b‘::‘ o\:’ypepnc:er:::lns gaol WW miniature metal giaze RESISTORS 3c
2¢ ea. $2.50 per 100
$1.80 per 100 Oh, 10 M %W 5% E12 1.0nm 1o 1M 5% E12 -
SAME RESISTANCE canpEd “ LRk ol aeat el s SAME RESISTANCE
Keep electronics 8 hobdy and not @ fuxury, compare our prices and buy from
us Same day turnarounpt service ([uniess swamped) All goods top
qQuality and new. No minimum ‘order. One P/P charae of 45c reqardiess
ol ouvantity Artver! current 3 months 1or late readers Price tist No. 9.
DIGGERMAN ELECTRONICS  P.o. Box 33, coramBa, N.s.w. 2466
COMPUTER MAIN FRAME
$100 or 6800 $166.00
® 11 slot backplane with ground piane, fully card guided.
e Rack mount or bench top mount.
e 8Vat10amp, + 16V & — 16V at 1 amp power supply, requires regulators for
use with 6800.
@ Anodised aluminium (black) with all holes punched.
e Muffin fan and key operated power switch.
® 17" wide x 12" deep x 10" high.
® Will suit 6800 D2 kit in 6800 version.
e Basic frame kit — 5 sockets, backpiane, all metal work, all card guides,
screws etc.
® Power supply kit —transtormer, filter, capacitors, bridge rectitlers, etc, all to
sult holes punched.
® Accessory kit — fan, key switch, cable, lugs, nuts, screws, grommets etc.
BASIC FRAME KIT — Rack mount $166.00, Bench top mount $187.00. POWER
SUPPLY KIT — $79.00, ACCESSORY KIT — $46.00.
Maln frame kits are tax free prices, add 15 percent if applicable. Delivery Is
FOB overnight transport.
EPROM ERASERS
® Model LEE/T 40 PROM capacity with timer & safety switch, $104.34. New from
@ Modei LEE as above without timer, $93.75. S100 1/0 PORT BOARD s eLecTronics ¢

® Model MEE/T 9 PROM capacity with timer & safety switch, $83.47.
e Model MEE as above without timer, $73.90.
All Erasers $3.00 P&P.

$100 PRODUCTS

@ S100 16K EPROM Board Kit, switched 8K boundaries, 1-4 wait cycles, low
power Schottky chips, sockets on all chips, plated through holes, solder
mask: $15.00.

@ S100 Wire Wrap with 81LS95 buffer patterns, F/glass board: $24.50.

© 5100 Extender Board with socket & labled test points: $24.50.

@ 5100 Mother Board, 8 slot double sided 7" x 7': $24.50.

@ 5100 Mother Board, 11 siot 8" x 12" double sided: $36.00.

© S100 Sockets, gold plated, wiw: $8.50.

@ Number Cruncher Kit, uses MM57109 data and software: $56.00,

® Front panel Display, address and data bus In hex and binary, status LEDS, 2
port displays 10" x 8"': $95.00 — Above $100 products include tax.

@ S100 16K RAM Board, 2114’s, 4K addressing, write protect, wait states,
p:ated through holes, solder mask, hank select: assembled & tested $346
plus tax,

64

¢ 9 programmabie parallel ports (8256).

¢ 1 programmable serlal port (8251) selectable as 20 mA current loop for TTY, RS232 or 5V TTL.
¢ Xtal controlied baud rate generator from 75 to 9600 baud.

¢ Baud rate switch selected

o Fully decoded addressing for ports via Dil switches.

o Sockets supplied for main chips (5).

0 3 x 36 way and 1 x 10 way fiat cable sockets.

o Plated through holes with solder resist mask.

o Fibreglass board with goid piated edge connector.

o Fully butfered with LS chips.

KIT PRICE $164 pius 15 percent S/T.
ALL PRODUCTS MADE IN AUSTRALIA

ELECTRONICS esovnse

10 Stafford Crt., Doncaster East. Victoria, 3109
Box 19, Doncaster East. 3109. Ph (03) 842-3950.
Built & tested prices and tax free prices on application.
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Designed to interface directly with the VECTOR MZ microcomputer. Extended
video/input output system in PROM. Optional 24 x 80 display.

e 16 x 64 display o Cursor motion

o 7 x 9 matrix e X/Y addressing

o U/L case e Print control sequences in BASIC.

o Reverse video @ Block graphics (48 x 128)

e Paging & Scrolling @ A totally integrated video system

e H/V line graphics @ $1275 plus Sales Tax and Interface cable

MICROCOVIPUTER DIVISION

CAL.SJW. DICKER PTY. LTD.
TO3 CRAPFIC iNC. 22 Weoodfied Bude. Caringbah 2229

Australian Distributor 5245633
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The Heathkit H8 system from Warburton Franki.

Computer Show

We report on the extremely successful show held at Box Hill Town Hall

in December.

ONE OF THE BIG ‘personal computing
phenomena’ in the US is the home or
personal computer show, which lets
hobbyists and members of the public
see and play with the latest hardware.
While these have been running in the
States for a couple of years now, they
have only recently started in Australia.
Over the weekend of 9th and 10th
December last year, Box Hill Town Hall
was the venue for Melbourne’s first
computer show, organised by Australian
Seminar Services.

A large number of Australian
importers, distributors and manu-
facturers of micro gear were there, along
with some ‘fringe’ organisations like
Box Hill Technical College and of
course ourselves!

SM Electronics

Lots of S-100 units including a number-
cruncher board.

Pennywise Peripherals

Prototyping kits and peripherals for
Motorola and Intel devices, as well as
cards to expand your D2,
AJF Systems & Components
PeCos, a 6502-based
development system.
Sontron Instruments/Byte Shop

Almost everything.

ASP Microcomputers

ASP System One is 8080-based. Also
featured was a Selectric conversion kit.

learning/

66

Futuretronics
Micro-based games,
excellent Atari system,
Abacus Computer Store
M100 Z-80 BASIC system from Sord.
Rod Irving Electronics

Small business system with Z-80 and
disk, also including spooled printer
softwarel

Strand Electric

Exorciser plus add-ons from this rather
diverse company.

Dick Smith Electronics

Has introduced the Exidy Sorcerer -—
more of this in ETI at a later date,
perhaps?

Delta Scientific Products

Wide range of Tl calculators.

RML Computers

Research Machines 380Z with Z-80.
Computerland Australia

Apple I,

South West Electronics

MSI 6800-based system with disk.

Box Hill Technical College

Courses in electronics, microprocessors
and programming.

Honeywell

Industrial computer components.

The Dindima Group

Altos Sun series of Z-80 computers
with disks.

AJ & J W Dicker

Vector MZ Z-80 S-100 system with
disks.

including the

Tandy Internationat

TRS-80 with-level Il and software.
Warburton Franki Industries (Melbourne)
Heathkit range of educational micro-
processor products.

Informative Systems

Large range of business systems and
S-100 cards and low price Tandy
add-ons.

Last, but not least, ET| was there.
We were accompanied to Melbourne
by Rod Whitworth of Automation
Statham who displayed a Sol System
IV with four floppy disks. Also on the
stand we had the prototype of an $S100
card cage from Acoustic Electronic
Developments of Sydney — we will
have more on this in a later issue.
Naturally, we had a selection of ETI
projects on the stand; the ETI 640
VDU and 641 printer, 635 power
supply, and the 650 STAC timer. The
hit of the stand (maybe even the show)
was the ETlI 639 SC/MP-based door-
bell — it seemed that every kid (regard-
less of age) in the place was pushing
the buttons, and of course this attracted
more people.

To all the ETI readers who asked us
questions on the stand — it was good to
talk to you! We're only sorry we didn’t
have more time to discuss our projects
and plans with you, but by Sunday
afternoon we were getting hoarse
anyway |
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Rod Whitworth expounds upon the Sol System |V,

Atari VIDEO
COMPUTER

Computerland displayed the popular Apple 11 and Appledisk, Strand Electronics displayed a range of 6800 gear,
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MICROCOMPUTERS
SEMCON MCROCOMEY

VIDEO INTERFACE CRT-01

PRICE

$285

(4 BELELY: PLUS TAX

k' l ‘Jgfkutrl[ This powerful unit has been
™ ' g designed to efficiently in-
lﬁi lu.l:! i teerflagceethe memory of

Motorola compatibie sys
tems directly to a CRT dis-
play. It is software driven
and with appropriate prog-
ram can be made to emu-
late the majority of func-
tions of currently available
intelligent terminals.

o No page buffer — the card has a line buffer that is conttnuously refreshed from
processor memory on a DMA basis; a) Phase 2 when CPU VMAis low, or, b)
Phase one. This is completely transparent to the processor resulting ina
flicker free display without halting or slowing processor.

o Displays up to 32x2k pages simply by changing contents of 8 bit page
register.

o Hardware scrolling controlled by scroll register.

o Displays full 128 ASCII character set. (Control characters optional).

o Inverse video (may be mixed with normal video).

o Coarse graphics.

o Link programmable character/line (48, 64, 80).

o Link programmable lines/page (20, 22, 24).

o Additional line at bottom of page for status information — uneftected by
scrolling.

o Dot rate controlled by phase locked loop — automatically adjusts to different
formats.

32K STATIC RAM CARD features:

Low price! o 4 x 8K Blocks, each DIP switch selectable, each block
can be write protected.
$ 569 Kit o Low power 2114 (1K x 4).
¢ 300 nS access.
'3(1;49 ?;’7';1' o Motorola Bus compatible.
$358  $389 o Fully buffered
$469  $499 o Ground & 45 Ralls in grid network for improved
$569  $599 performance.

Texas 4K x 1 300nS $7.50
2114L 1K x 4 300nS 87.50
Quantity pricing on request.

CARD CAGE/BACKPLANE:
e Designed for Motorola Cards
@ Anodised Aluminium.chassis
o Sturdy Construction
o Tin Plated Backplane
® Accomodates 8 cards

$74.00
EDGE CONNECTORS —

43 x 2 x 0.156* $8.50 each
Eight for $59.00 S$100 Connectors $8.50

8K/16K EPROM MODULE $135|1.5 5132 055 s12.50.

8K STATIC RAM 350 n.s. Kit now only $199
Bulit $250.

e O oD em oS s = -

DEBCHAP PTY. LIMITED
Please send to PO Box 328. Artarmon. NSW. 2064.

NAME..
ADDRESS

............... I P/code..
............ ....Memorex Special Offer at $7.99 for 2 CR02 C90's.

Please add 15 percent S/T to all prices

SHOWROOM: 1 Chilvers Rd, Thornleigh, NSW. 2120,

MAIL ORDER: PO Box 61, Pennant Hills. NSW. 2120.

PHONE: 848-0800. Add 15 percent S/T. P&P $1.50. Goods valued over $100 will
be sent by courler, standard charges for freight and insurance, Syd. metro —
$2.50, NSW country and interstate — $7.00

..... RC-1 at $3.60 ea.

I enclose cheque for $..........oooviviiiiiiiiiiiriiiiriienees
----------------------

r-----
L- - oub uS GED GO (ED ) aEs D &
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APPLIED TECHNOLOGY - MICROPROCESSORS

Getting into microprocessors need not cost you an arm and a leg! At Applied Technology we
have adopted the approach of using self contained kits as fundamental building blocks. Using this
approach, complete with an extensive warranty and technical support we have introduced many
beginners and professionals to the exciting world of microprocessors.

— e \( by
KB04 KEYBOARD A 2880 STARTERS T SOFTWARE

INCLUDING ALL DOCUMENTA-
COMPLETE KIT INCLUDING KEY TION AND SAMPLE PROGRAMS
TOPS, MECHANISMS, SUPPORT TO RUN . . $59.50
BRACKET,PCB . . .. $59.50 GAMES TAPES 1 & 2: MANY GAMES
MATCHING NUMBER PAD, CURSOR ON EACH TAPE INCLUDING
CONTROL & SPARE MECHANISMS KT 9500 SIGNETICS ASTROTREK—THE SPACE WAR
AVAILABLE. GAME . . $12.75 each

) 2650 KIT UTILITY TAPE: CONTAINING DIS-
\

FULLY BUFFERED 2650 WITH 2 1/0 ASSEMBLERS, ASSEMBLERS, BLOCK
PORTS AND 512 BYTES RAM ON A MOVE ETC. - $12.75

KEYB“ARD TOP QUALITY PLATED THROUGH

PCB ‘ $115.00 PILOT: A TEXT ORIENTED LANG-

ENC“DER/“AR‘ {EA 18““4‘ CAN BE READILY EXPANDED UAGE, VERY SIMPLE TO USE AND

{(ASK FOR DETAILS) IDEAL FOR TEACHING CHILDREN.

\G&> ",

o metloes “eidose e | (CLOW COST EA VDU )| BAS FLmsmesru roang
AND UART WITH FULL ASSEMBLY At b bR g T
DETAILS .. .... : $32.50 AS DESCRIBED IN EA—FEBRUARY, WITH MANUAL $29.50

1978 ... $97.50 E

VIDEO MODULATOR ING SOFTWARE WAITTEN 5Y USERS

NOTES

06640 30F1w ARE CONNECTS TO ANY T.V. AERIAL i SIGNET|CS AFFRICATION

40.
SOCKET ! $4.50 S9:00

PROGRAMMING COURSE: LEARN

CUN‘RULLED VD“ ( "\ | TO WRITE YOUR OWN PROGRAMS
AS DESCRIBED IN ET| THE 640 IS CASSHTE \N“.RFM:E AFTER ONLY A WEEKS STUDY

WRITTEN IN EASY TO UNDER-:
IDEAL FOR ADVANCED SYSTEMS STAND LANGUAGE. IDEAL FOR
FEATURES 64 CHAR X 16 LINES, SEC‘]

THE BEGINNERS $12.50
UPPER/LOWER CASE & GRAPHICS.

$100 COMPATIBLE A  MOST THE S.E.C.I. IS AN IDEAL INTER- :
PROFESSIONAL UNIT COMPLETE FACE TO ENABLE A MICROPRO- $:)NBU%EPtA£AEONITé)IgBUPGROGF;g?:/z'
WITH 54 PAGE MANUAL AND CESSOR TO USE BULK MEMORY USE WITH THE DGB40 VDU I
SOFTWARE - $149.50 ON A CASSETTE. S.E.CI. IS PART T s
ASSEMBLED WITH A TEST TAPE .

~\ | AND FULL INSTRUCTIONS. NO CRO

“EAVY D\JTY PPLY QEEDED FOR ALIGNMENT sza.so/ .
T " SERVICE

THE EPS 100 IS A MODULAR POWER
SUPPLY IDEAL FOR ALL MICRO- NO NEED TO FEEL SORRY IF A KIT DOESN'T WORK, WE SERVICE
fROCESS'ORS- OUTPUT IS: +5V 10A, ALL OUR MICROPROCESSOR AND ASSOCIATED KITS. APPLIED
S e S e TECHNOLOGY IS WELL KNOWN FOR THE HELP IT GIVES TO THOSE
CLUDES "'C” CORE TRANSFORMER IN THE EXCITING WORLD OF COMPUTERS WITH ITS SERVICE AND

HEATSINK, PCB, ALL COMPONENTS SUPPORT PROGRAM COURSES AND FREE SEMINARS. DETAILS
AND INSTRUCTIONS . . $55.00 WITH ALL KITS . ..

Post Only —Post & Pack $ 5.00j
b LW,

POST & PACKING . . $2.50 m
ALL KITS EXCEPTED WHERE STATED
APPLIED OVERNIGHT AIR DELIVERY . . ... $6.50 welcome here
TECHNOLOGY POSTAL ADDRESS: P.0, BOX 355, HORNSBY, N.S.W. 2077

pTY LTD HEAD OFFICE/SHOWROOM—1A PATTISON AVE., WAITARA
[ (] (9.00—5.00 MON. TO SAT.)
PHONE: (02) 487 2711
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General coverage receiver features digital readout and Wadley loop front

end.

THE FRG-7000 is Yaesu
successor to their popular
general coverage receiver.

Marketed as a high performance
receiver, the FRG-7000 features the
popular ‘Wadley-loop’ method of band
selection covering the frequency range
250 kHz to 29.9 MHz and incorporates
a LED digital frequency readout giving
a 1 kHz resolution. It features selectable
sideband reception (USB/LSB) and
separate IF filters are used for AM and
SSB reception. Also featured is a digital
clock which can be set to display local
or ‘universal’ (GMT) time. The clock
also incorporates a facility for switching
the receiver on and off at preselected
times.

Musen's
FRG-7

The Wadley-loop

As many readers may not be familiar
with the Wadley-loop method of band
selection, it would be instructive to
examine the technique and its appli-
cation in the FRG-7000 receiver.

The basic block diagram is shown in
figure 1, along with the frequency
relationships.

The 1 MHz crystal oscillator sets
the basic tuning range or the ‘base-
band’ — a 1 MHz baseband is almost
universally used.

The Wadley-loop front end selects
1 MHz bands depending on the
combination of the ‘'MHz” oscillator
and one output of the harmonic
generator. The band selected will be
converted to the range 2-3 MHz which is
tuned by a conventional superhet in-
corporated in the complete receiver.
This, the IF receiver, is tuned from
3 MHz down to 2 MHz to tune up the
band selected; that is, reverse tuning.
We shall see why shortly.

The “MHz" oscillator is a free-
running VHF  oscillator generally
covering the range 50-80 MHz. The
‘transfer’ filter is usually around 40-50
MHz and has a bandpass of 1 MHz. The
re-mix’ filter is below the transfer filter
frequency (2 MHz below the lower
frequency cutoff of the transfer filter).
The re-mix filter provides the second
injection frequency, fy, to the 2nd
signal mixer, attenuating all the other
products produced by the pre-mixer.

To get a clear idea of how the
Wadley-loop works, and the advantages
it provides in practice let’s substitute
some numbers in figure 1 and see what
happens.

in the FRG-7000, the MHz
oscillator covers 55.5 to 84.5 MHz. The
harmonic generator puts out ‘spikes’
every 1 MHz between 3 and 32 MHz
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and the second injection frequency,
f5, is 52.5MHz. The transfer filter
is centred on 55 MHz and extends from
54 .5 MHz to 55.5 MHz.

Now, suppose we wish to tune in a
signal on 7.900 MHz. First, the re-
ceiver's preselector would be set to the
appropriate range (4-10 MHz in this
case) and the MHz dial set to select the
7-8 MHz range. This sets the MHz
oscillator (and thus the first injection
frequency to the 1st signal mixer,
f1) to 62.500 MHz.

This will then heterodyne with the
harmonic at 10 MHz, from the 1 MHz
crystal, to produce an output at 52.5
MHz from the re-mix filter which is
then applied to the 2nd signal mixer.

The signal on 7.9 MHz is hetero-
dyned to 54.6 MHz (fy) and passes
through the transfer filter. When
heterodyned with the second injection
frequency (f) of 52.56 MHz the desired
signal appears at 2.1 MHz. Tuning the
IF receiver to this frequency will resolve
the desired signal present on 7.9 MHz!

A signal on 7.100 MHz would be
‘transferred’ to 55.4 MHz and would
appear on 2.9 MHz at the output of
the 2nd signal mixer. Thus, it can be
seen that the IF receiver tunes ‘back-
wards’ to tune the 1 MHz band selected.
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The Yaesu
FRG 7000

Problems

That’s «ll very fine, but how is the MHz
oscillator accurately set to the required
frequency, and what happens if it drifts,
assuming it can be set accurately?

Problem. What the Wadiey-loop does
is cancel the drift and setting errors
in the MHz oscillator, obviating the
necessity for a highly stable oscillator or
series of oscillators. What happens here?

For the sake of argument, say we set
the band oscillator 20 kHz high in
frequency. That is, 62.520 MHz in the
example detailed above.

The second injection frequency
would then appear at 52.520 MHz and
the signal on 7.900 MHz would be trans-
ferred up to 54.620 MHz. When this is
heterodyned with the second injection
frequency in the 2nd signal mixer, the
output will be on ... 2.1 MHz stiil!

The same story goes if the MHz
oscillator drifts.

Obviously, there are limitations to
the amount of error that can be
tolerated in the MHz oscillator. In
practice a figure of 60-80 kHz is settled
upon.

Here comes the second problem.
How to provide a re-mix filter at 50
MHz with that sort of bandwidth!

The solution . . . put the re-mix filter
on 10.7 MHz, use a readily-available
ceramic filter designed for FM receivers
(+/-75 kHz), heterodyne the output of
the pre-mixer down to 10.7 MHz
and then reheterodyne it back up
again! Cunning stunt, what?

At this stage, cast your eyes upon
figure 2. This is what Yaesu have done
in the FRG-7000 front end. A crystal
oscillator on 62.5 MHz mixes the out-
put of the pre-mixer down to 10.7 MHz
where it is passed through a ceramic
filter. The output of the filter is then
mixed back up to 52.5 MHz, using the
same 62.5 MHz crystal oscillator output.

The FRG-7000

The general block diagram is shown in
figure 3. Note that the ‘UN LOCK"’
detector comes off the input to the
second mixer. When the MHz oscillator
is set within about 70 kHz of the
required frequency there will be an out-
put from the reheterodyne re-mix filter
and a high output from the following
buffer amplifier. This output is detected
and used to extinguish the ‘UNLOCK’
indicator lamp. If the MHz oscillator
drifts outside the bandpass of the re-
mix filter the output from the buffer
amplifier will decrease rapidly, causing
the UNLOCK indicator to light.
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General commentary

The front panel of the receiver s
generally well laid out, not cramped,
and all markings and indicators are
easily read when the receiver is in use.
Accessibility of the controls is very
good with the exception of the fine’
tune knob which, to this reviewer,
seems to be located too close to and on
the wrong side of the main tuning knob,

The preselector tuning control
operates very smoothly over the whole
range. It is band switched in four ranges,
each range being indicated by a colour-
coded indicator related to the pre-
selector dial. This is an excellent idea,
enabling one to see what one’s doing at
a glance.

The main tuning control is a little
fast for comfort for SSB tuning and a
little more reduction ratio would
improve matters greatly. This was a
problem with the FRG-7 too. Band-
scanning  ability would not be
compromised greatly if the reduction
ratio were improved. The fine tune
control has too great a range, it was felt,
further exacerbating the problem of
tuning SSB signals. However, the
necessary ‘skil{* is easily acquired.

An attenuator ‘may be switched in to
reduce possible overload problems from
strong signals and is a very handy
addition — more general Coverage
receivers available could do with one. It
provides 20 dB of attenuation, which is
just about right in our experience. We
only found occasion to use it when
listening on the most popular amateur
bands and the CB band; the receiver’s
performance handling strong signals
certainly seems better than average.

The S-meter is easily seen and well
lit and the digital display has good
visibility. The latter is a decided
advantage in a general coverage receiver,
although the addition of an analogue
dial of some sort would improve ‘seeing
at a glance’ where you're tuned and
gives a better ‘feel’ to a receiver’s
operation. However, that's probably a
matter of personal preference.

It entirely escapes us why Yaesu put
an on/off switch on the digital display.
Can anyone enlighten us?

Separate Filters

The incorporation of separate filters for
SSB and AM s a great improvement
over the FRG-7. Selectivity of the
FRG-7 (and its counterparts) was not all
that could be desired and the FRG-7000
has excellent selectivity characteristics,
particularly for SSB reception. It may
prove a little ‘sharp’ for some tastes,
particularly SWLing on the AM mode
where you may wish to listen to station
programs including music, but we found
it not unpleasant. Adjacent channel

‘monkey chatter’ is greatly reduced so
what you lose on the swings you pick
up on the roundabout.

We note that a crystal-locked BFO
is employed, with separate crystals for
upper and lower sideband. This
certainly aids SSB reception and
stability is excellent, allowing an SSB
signal to remain resolved for very long
periods without requiring the operator
to adjust the fine tune control.

Audio quality is quite good, parti-
cularly considering the small speaker
used. The balance is ‘even’ with enough
‘lows’ to provide a smooth sound. How-
ever, an external speaker of good
quality will markedly improve matters.

The tone control operates smoothly
and proves useful on occasion. The
volume control is smooth in operation
without sudden increases in volume
apparent across its range.

The FRG-7000 could well do with
the addition of a noise blanker,
especially at jts price. This inclusion
would top off an otherwise high per-
formance receiver. We find the omission
baffling as Yaesu's ‘standard’ noise
blanker, as used in their amateur trans-
ceivers, performs well in our experience’
and would be a significant fillip to the
receiver’s overall performance and
operation.

Technical report

Sensitivity of the FRG-7000 is very
good, exceeding the manufacturer’s
specification except for the SSB mode
at 950 kHz where our measurement
indicated it was marginally worse.
Curiously, the sensitivity improved at
the higher frequencies. Evidently the
noise figure degrades across the lower
frequency range.

Overall, the sensitivity is more than
adequate for the majority of situations
in which the receiver will be used.

Selectivity is considered excellent,
particularly on SSB, and generally is
better than the specification.

The stability was measured from a
cold start over a one hour, forty-two
minute period. Initial drift was 700 Hz
over the first 72 minutes and only 340
Hz in the final 30 minutes. Digital
dial accuracy was good, any error being
less than the final digit (1 kHz).

Crossmodulation and overload per-
formance, while naturally not up to
‘top shelf’ standards, was nonetheless
good and we found few difficulties in
practice — nothing that the attentuator
couldn’t cope with in any case.

We thought AGC performance could
be better, but in any case it seems
superior to many general coverage
receivers around in our experience. The
S-meter could only be described as
generous! Yaesu equipment usually
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Fig. 2. The front end of the FRG-7000.
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The Yaesu
FRG 7000

has ‘scotch’ meters and the FRG-7000
was quite a surprise. We wondered why
there were so many S9 signals about!

Examining the circuitry, it appears
Yaesu have taken some trouble to
provide good performance. Dual-gate
FETs are employed in critical RF
amplifier stages and two JFETs are used
in an unusual configuration for the first
signal mixer ({see figure 4). The
3-2 MHz tunable IF receiver is fairly
conventional.

General construction is up to the
usual Yaesu standard.

Summary

Overall, we’'d consider the Yaesu
FRG-7000 a top performer in its general
class. It’s a pleasure to operate {with the
minor exceptions mentioned), whether
used for general listening or serious
D Xing.

It's worth a considered look.

Many thanks to Keith Gooley
VK2BGZ for assistance in performing
the bench measurements and also to
Fred Bail of Bail Electronics Services
for kindly supplying the receiver for an
extended period for the test.

Internal view of the FRG-7000 receiver. Construction is up to Yaesu’s usual high standard.

YAESU FRG-7000 RECEIVER TEST REPORT

*  Supplied by: Sensitivity: 950k Hz AM: 1.8uV  SSB: 0.8uVv
Bail Electronic Services {at 10d8 SINAD) 14.95MHz AM: 1.2uV  SSB: 0.22uv
60 Shannon St., 29.95MHz AM: 0.54uV SSB: 0.16uv
BOX HILL NORTH 3129
(03) 89-2213 Selectivity : at —6dB AM: +/— 3.5kHz SSB: +/— 1.1kHz
* Serial No.: 8G020005 at —=50d8 AM: +/— 5.9kHz SSB: +/— 2kHz
* Recommended Price: $695.00
Stability: 340 Hz over 30 minute
riod following on
MANUFACTURERS SPECIFICATIONS e Sy
Frequency Range 250k Hz — 29.9 MH2 Crossmodulation: A 200mV signal 50kHz
Type of emissions AM, SSB (USB), CW separated from 1 yV signal
Sensitivity: SSB/CW better than 0.7uV at 10dB increases audio output 6d8,
S/N Overload: Output distortion
AM better than 2uV at 10dB commences at 45mV signal
SIN input,
Selectivity: SSB/CW +/— 1,5kHz at —6dB; AGC performance: Less than 6dB audio out-
+/— 4kHz at —S0dB putchange for 70d8 change
AM +/— 3kHz at ~6dB; in signal level,
+/— 7kHz at —50dB S-meter About 1.3d8 per S-point;

Stability

Speaker impedance
Audio Output
Power supply

Power consumption
Dimensions

Weight
Antenna

74

Less than +/— 500Hz during
any 30 minutes after warm
up

4 ohms

2 watts
100/110/117/200/220/
234 volts AC 50/60 Hz
optional 12Vdc external/
internal

25 watts

360mm wide, 125mm high
295mm deep.

Approx 7kg

Random wire for 250kHz
to 1.6MHz range 50 ohm
unbalanced for 1.6-299
MHz range,

OTHER FEATURES

very generous!
S1=25uv,59=30uv

Fine tune control, internal speaker, optional internal/external
battery operation, digital clock/time with *ocallGMT readout, tape
recorder output socket, attenuator switch.

TEST EQUIPMENT:

Hewilett Packard signal generator model 85688
Frequency meter: digital counter in HP sig. gen. above.
Hewlett Packard noise and distortion meter model 334 A,
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ADVANCED
COMPUTER
ODUCTS

$100 PRODUCTS

LOGOS | 8K STATIC RAM
% Low Power

# Selectable Memory Protect

# Totally Buftered

% Battery Back-up

* Address on 1K boundary

* Requires no front panel

* No walt states

ASSEMBLED & TESTED
250ns.  199.95
450ns. 179.95

KT
250ns,
450ns.

149.95
125.95

Bare PC Board w/Data $21.95
Now over 1 year successfut field experience
“Special Offer” Buy (4) 8K 450ns. Kits $117.00
ea

IMS 16K STATIC RAM

+ Memory mapping
# Phantom
# Aodress 16K Bound

# Use with or w/o front panel
# Power 2.1 amps typ.
# Uses 2114
ASSEMBLED & TESTED ONLY
450ns. $439.95 250ns. $495.95

S-100 32K STATIC RAM
% Address 32K Boundary

# Power 450ns. 2.8 amps typ.

* No wait states on 2MHz
% Fully Buttered

# Phantom can be added
# 2114/TMS4045 or 9135
ASSEMBLED & TESTED
250ns. $849.00

450ns. $769.95

Bare PC Board w/Data
SPECIAL OFFER:

Kit without Memory only $99.95.
Add 2114 Memory for 8 ® $7.50 ea.

KIT
250ns. $790.00
450ns. $625.00

$59.95

PARATRONICS LOGIC
ANALYZER KIT

MODEL 100A $219.95
{analyzes any type of digitat system)
Trigger Expander Model 10.
Baseplate

Model 10 Manual

Model 150 Bus Grabber Kit

$229.00
9.95
495
369.00

DC HAYES DATA COMMUNI-
CATIONS ADAPTER

+ Telephone/TWX # S-100 compatible

+# Bell 103 freq. & Originate & answer mode
Assembled & Tested $279.95
Bare PC Board w/data I

DATABOOKS & MANUYALS
s

ats
Osborne inteo 10 Micso Vol o
Osborne Intro 1o Mucro Yot |
Intro 16 Micro Vol Il

7

Intet MCS8S Manus
Inilel MCSBO0 Manual
intel MCS40 Manual
AMD 8080

AMO Linear Cta

6800

# Motorola Compatible Modules®
MEK 6800 D2 Kit

9600 6800 MPU Module

9601 16 slot Mother Bd.

9602 16 siol Card Cage

9603 8 slot Mother Bd

9604 System Power Supply
9610 Prototype Board

9615 dKEprom Module

9620 16 port parallel 1/O
9626 8K Static RAM

9626K 8K Static RAM Kit
9630 Extender Card

9640 Multiple Tuner Prog.
9650 8 port Duplex Asyn
Mot 43/86 Connectors w/w of SNt
AMt EVK 99° 6800 Sub Kit
AMI EVK 200 Knt

AMt EVK 300 Assembled

P.0.BOX 17329

DESIOMER BOARDS
MODULES PROTO BOARDS

$235.00
495.00
176.00
75.00
99.00
250.00
36.00
250.00
375.00
295.00
225.00
60.00
395.00
395.00
595
99.00
249.95
275.00

10

Z-80/Z-80A CPU BOARD
% On board 2708
* Power on jump
# 2708 included (450ns.)
t completely socketed
Assembled and tested

Kit
Bare PC Board
W% For 4MH2 Speed Add $15.00

$185.00
$129.95
$ 34.95

MICRODESIGN MR-16 2716

EPROM BOARD (MR-8 Also Available
at same price)

# Individual Prom Address

# Uses Low cost 16K Ti EPROMS

# Optional 1K RAM % Phantom:-controi

Assembled and Tested 174.95

Kit 99.50

SPECIAL SPECIAL SPECIAL

2708-6 Eprom .8@% 5.

416 16K Ram 32 @ $16.95 ea
1771-01 Flopi 5@ $25.95 ea
Pet Connector Set. 5@% 795ea

BYTE USER 8K EPROM BOARD

# Power on Jump # Reset Jump

Assembled & Tested 94.95

Ki 64.95

Bave Pc Board : 2195

Speclal Otter: Buy 4 kl(s only $59.95 each
NOTE: 2708-6 only $5.95

TARBELL FLOPPY INTERFACE

* S100 Compatible # Uses CPM
# Jumper Selectable % Persci,Shugart.etc

Assembled and tested

Kit

Bare PC Board

NOTE: For CPM Add $70.00
Documentation Add $20.00

TRS 80 UPGRADE KIT

16K Memory with Jumpers and
tnstructions

{Specify Level | or Level i)
APPLE 1l 16K UPGRADE KiT

£159.95
$149.95

PET 7O S$-100
ADAPTER

Allows Pet to be
interfaced to
popular S+100
Bus.

Kit $189.95
Assembled $269.95
For Low Cost 8 Slot Bus to expan

your Pet only. 5149 95 Kit

DISKETTES

Mol Vol 4 Mecs Deta

Mot Vol § CMOS Data

Mot Vo 9 Schottky T
wat MPU Apphcations

Mot MPU Prog Ret, Manusi
Mot Powe: Dala

Mot Recider Daia

Mot Swdchng Tran

Mol Zeners

Basxc Softwere SR Vot for 1l
Basc Software SR Vol 11t

NORTH STAR MINI

$4 95 ench  3ABON0
8 STANDARD

* Harg

* Soft

Master
i~ sas0escn 341010

EVK Kluge Board

EVK 16K Byte Ram Board

EVK 6 Slot Motherboard

EVK Extender Board

EVK Solid Frame Chassis

EVK Connectors

AMI 6800 Proto Rom

AMI 6800 Micro Assembler Rom
6800 Tiny Basic Paper Tape
6800 Tiny Basic Eprom

Hi PLOT LOW COST
DIGITAL PLOTTER
# RS 232

% Plot Size 7" x 10"

# Digitizer Avail. Soon
« High-Resolution

# 2.47/sec Plot Speed PRICE $999.00
SPECIAL KEYBOARD BUY
WHILE THEY LAST

“Clare Pender 62 Key ASCII

w/26 Pin & 34 Pin Output Conn.”

NEW
Lisr $1085.00

$54.95

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYiST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1. Proven Quality Factory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

2. Same Day Shmment Al prepaid orders with cashiers

check, money order or charge card will be shipped same day as received.

SUPPORT DEVICES

AM9S11 Arth.Processor  $195.00
AMYS17 OMA Controer 7195
AMB519 Univerasl Interrupt.. .. 24 99

3881 {280 P1IO) 1045
38814 (4MMz) 14.96
38822 ) 1045
35824 [4MHI) 498
8205/745138 Decoder 298
8212 8 bt 11O 280
8214 Pronty ink. 898
8216 Bus Drver 250
2 295
82244 MHD) ors
8. Bus a9
8726 Bus 239
8228 Sys Conteol 8935
8234 Sy 6.95
8231 Prog 110 1180
8253 ini Tumer 1950
8255 Prog. 11O 1150
8257 Prog OMA 1980
8259 Prog. Int 1050
75 CAT Controler 7495
8279 Prog Keybosrd 1995
€810-1 126 « 8 RAM ars
6820 MA .20
6821 PIA 725
6826 Priority it 1
88341 812 x 8 Eprom 1299
50 ACIA 120
95

6852 Seris! Acapter 9
W&M‘swicﬂvw »
euo i

b sl
50
12 Modul - Or 14.80
oenuwm 0sC 2593
8.2%
noo ool 995
239
|82| SCD BLS NAM 00
1822 SCD 268 1 4 RAM 1695
1824 CD 32 » B RAM 095
1852 CD 8 bt 11O 4095
1856 CO IO 898
1887 CO 110 295
8520 MIA 7.50
6522 Mut 999
4530002 1550
€530-003 18.50
8530-004 18.50
€530008 1580
3831 F8 Prog Store 1498
1853 8 Memory U0 1498
PROMS
2708 295
27084 695
17024 w.. 39
170246 380
Mesv preey
27188V 12V 2495
2758 8V 2595
520340 195
520440 995
88341 1298
1M $810 208
825123 298
825126 450
825129 a0
RAMS DYN.
4116 16K x ¢ 1795
aisaxxt 9
4050 4K 2 1 ans
4080 4K x Y 445
aal a2
2104 4K u Y 495
210764 axx ¥ 425
$261 198
5262 195
8210 5
8200 495
1103 19
4008L 95
TMS40T0 16K a 1 1998
4027 a9
MCMBE0S 4K 2 ¥ 495

FLOPPY DiSK I/0

177101 & & Mavfopoy ares
uPdaT2 Nec Floppy 998
1781 Dusl Floppy %98
CHARACTER
GENERATORS
RO32513-00¢ (SV) Uppe: 80
AD32513-002 (SV) Lowes  ,1095
RO32513-ADM3 (SV) Lower .14 98
MCMESTY 1075
MCME571A 10.78
MCMES74 1450
MCMBSTS 1480
KEYBOARD
ENCODERS

AY3-2376 1375
AY5-3600 ars
UARTS/USRTS

TR16028 (V. 12V 395
AY51013 3V, 12V) 830
Avslmwnnz(s 140 69y
AYS$10184/188 895
TMS 8011 (8V. 12‘0

#6402 998
6403 998
2380 USRT 995
16718 Astios 2495
SALE TRI4728 . ... 0,99
BAUD RATE
GENERATORS

MC14411 1nas
4702 1495
w1841 295
TV CHIPS

MMS$320 TV Synch 7195
MMS369 Prescaler 395
LM188% Modulstor 398
CW300 Saw Function 150
MMS57100 Color TV Game 895
MM37104 Clock 275
AY38500-1 TV Game 598
AY 38600 Color TV Game 2498

AY386151 Colr Convertes 895
AY38700-1 Fank Crwp
AF Mocuiator wih Audeo

A/D CONVERTERS

700 ebi 13%0
870Y 10 tat Bnary 2200
8702 12 bt Binary 3695
705 120 TS 295
400 Vonto Frea Cow 723
875  3-1/2 Dget 1398

e uduncton 95
1408L6 8t 395

140816 6 ot 895

D 595
TV INTERFACES
Perm' uso

™1

3500

Irvine, California 92713 New Phone (714) 558-8813

TWX: 910-595-1565

MICROPROCESSO S

2.0
2.80A ﬁ
F-8 (3850) 1698
2650 2408
€D1802 1995
80804 294
SALE noss tA.88
80081 1498
2901 2195
20014 n0s
TMS 9900J( 8994
CP1800 399
8502 1395
INE100 93
8800 ... 19908
6802P 95
8035 1760
SOCKETS

OPnWW 32 BPnST.AT7
A WW 37 14 Pn 5/T.20
1P ww 38 18PnS/T 22
1BPAnWW 80 18Pn ST N
0PN WW 90 20PN 57T 34
2P WW 93 RPnST IS
24Pn WAV BS 24 Pn S/T AY
28 P W LIS 28 Pin S/T A9
40 Pin WA 149 40 Pin S/T 83
CONNECTORS

& Pin Single S/ 140
15/30 Dua 198
18738 Dus S/E 238
22/44 Dusl S/E 295
40/80 WW 498
43/88 Dua WW/S/T. 850
50/100 IMSAI WW a47s
50/100 MSAI S/T 7

NEW CTS

DIPSWITCHES

CT3206-4 $1.75 CT52088 3195

cvszou $1.75 CTS2099 $19%
$1.78 CTS20910 5198

crszon $1.78

8080 USER'S

IT'S HERE
LIVERMORE BASIC
ON 68K ROM
THAT'S RIGHT ON ROMS!
OUR PRICE onty $9500

STATIC RAM HEADQUARTERS

124 2599 100
21102 43008 130 128 118
21L02 2508 158 158 145
2102 125 a8 0
ILO2APC 175 165 1%
1L 410 398 . W8
2111 375 s 3se
2101249 4 410 398
12 295 285 a6
20t 295 378 aed
2101-1 290 10 2955
21143 300ne 995 98 828
2114-4 43003 Tas 780 8%
54044 99  97% 825
TMS4048 995 WS 82
EMMA2004 1260 1195 995
EMMA402 795 725 628
$101C£ 7es 795 728
up0410 (42001 1095 1025 28
AMDG40/41 mns IO 3 s2s
AMD9130/3Y 12 9 198 1023
sc “"MMIM ccnon, nns Each
125
rmzmuza 8 ns) 7 % 7 Js 725
6508 1K 11 CMOS 795 708 128
6518 1K a1 CMOS 798 785 728
745189 64 bit Ram 393 2% 280

WAVEFORM GENERATORS
8038 Function Gen

MC4024 ¥CO 243
LM 175
XR2208 Fungigs Generator 828

CHARGE COUPLED DEVICES
16K CCD - First tme offereq Fawchid 460 CCO

16K Memory (now you Can espenment with CCO
technoiagy 8 8 reasonatse prce, 17 page Aaphca:
0 Nots $DOIEG with S8ch order, Quanidy lmAaed)

$18.98 each {reg. 43.00)

PCG PROGRAMMABLE
CMARACTER GENERATOR

The nottest ver of
STARWARS mvailabie.

$-100 Compstible 2MM3 KA
with gbject

or cuts 518995

NAKED PC BOARD

SALE $-100
2:80 CPU (ITHACA 3498
2:60 CPU (TDL como ) 3495
BOSOA CPU 3a08
8x Swaic Logos. 2195
8K Eqrom Byleuser 2198
32 Stare 5100 Sp98
Tarvei! Floppy 110 3998
Torbel Cassatie w908
Veclor 8800 Proto 1998
ACP Proto B 2795
ACP Exterder w/conn 1898
Froariune 3405
WNC 13 Siot Morhes Bd 3300
5100 8 Siot Mother Bd. . . 3495
Vector 8803 11 Sici M B 2995
Vadeo O 7.96
SSM 102 Paraliel 110 ey

UV “Eprom” Eraser
Mode! UVe-11€ 8403
Holda 4 Eprom's at & ime.

Bached by 45 years UV expenence
Model 8-52T7 $219.93
Prolesgional Industral Moge!

ATTENTION KiM UBERS
SMSiernen £ §100 1100 St 00
*Thwr

1e800
o

s

ANl Shipments FCM or LIPS,
undes

sntage  Otders over $100 00 ade 2 6%
Randdting & pottege  Wastercharge Bank.
americad/COD acceptrd wi2bt depou
Catrfornts Revsdenis atd 6% tan. Foregn
Ovtlers aded B% banctling, AUl juaets oo
Lactory testerl quorsnitiet  Samw day
shupment, Add 25 cewts lor Data,

etk pratong oy sary Hromm Mt Orsbem Pracy

Oretors
S10000 add SR Maodling sl

CRYSTALS
Wicroprocessor Timebases TV Geme
Frequency  Price Price
1.0MHy $565  8OMMI 5498
18432 495 8ree 495
20MH: 588 85536 498
201Mrz 295 100MHz 495
2007152MMz 568 130MMz 495
24876Mmz 385 143v888 495
3579s45MMz 150 1BOMH:z 495
A0Mry 495 18432MHz 395
4194304MH; 895 -z 3
491520MHz 893 22.1184MMz 895
oMM, 493 oMz "
50888 495 380MM2 895
871430z S0  480MMI 8905
100KC 293
DISPLAYS/OPTO
DL T0A/TOTIOC/CA 300 128
FND339 CC 357 95
D 300/807/CC/CA 500 138
FND 5G3/510 CC/CA 600 95
FND 800/807 CC/CA 8OO 280
Bowmas 9 dit bubbie "
FSC 8024 4 dgt CC 800 498
HP7 340 MEX Disoisy 1998
L 305 3 7 Aray 450
T 308 7 seq wiogc a9s
TIL 308 7 sey wiogc 895
™m Ty 798
TIL 311 HEX Dwoisy 1208
g 1798
002 & gt ciock mosule 995
uuo!o‘a-wcmo-nm 995
Beret lo sove .. 495
NSN 377374 dusd CG/CA 300 220
NSN 58/584 Gusd CC/CA 500 280
NS 783/784 dus CC/CA 700
ANZ$ Opto Iscister 110
MCY 2 Opto soleter [
4N3J Dartngton I 1.78
Red Lads 185 Dw. 5/1.00
Graen/Yosow 4100
HP 5082/T731 7 veq.
MONTHLY SPECIALS
14 Pin W/W 100 pcs 9
S/7 sockets 1000 pca- 10
16 Pin S/ sockets 1000 ocs 19
22 Pin S/ socasts 1000 oce 12
FSC480/464 V6K CCD's 1895
AMD 9140COC Stenc Ram 93
4116/416 16K Dynsmc Aoms  $lo/149 98
1488 o 1489 RS232 9
8797 Butter 128/
8130 or 8131 245
883) o 8835 %
14367 or 74368
) 107280
8726 Bus Driver 239
781,05 Regutstor 2100

MCT2 Oplosoiator a9

23104 St Register 298
25134 Snh Register 295
Snan Reguster H
LM760N-14 Compartor 10
Clock Dnver 149

N Clocx Onver 250

6120 Briirect oneshot 339
1403AN Shil Regaie: 150

intel 8188 22 1O w/Ram
ICL T107 CPL 3% Dig AD
T e

NEW
1978 CATALOGUE
LSEND 25¢ POSTAGE )
DISCOUNT COMPUTER

CORNER Orscount Computer
Cash  Crean Cers
Appie I1/Y6K
1

Tetetyoe Modei 43
AMI0D

Quwer 270816 Program:
e Modem

Ciomemco 168 Ram

Mazenne
Owdata 110 w/TFR5232
2

wetl Al
Syneston VIM-1

Retail Store Open Mon.
Located at 1310 "'B’* E. Edinger,
Santa Ana, CA 92705



JOSTY

Additional high quality

components which will satisfy the most demanding kit builder.

Audio
AF300 AUDIO AMPLIFIER - 3 WATTS

A real work-horse., this universal power amp has a wide rangé€ of applica-
tions such as car radio, record players and small receivers. Due to its well
designed electronic circuit, the AF300 can be used over wide voltage ranges
without deterioration of the specification parameters.

Kit AF300. . . . . . . . e $25.00
AF340 40 WATT AUDIO AMPLIFIER MODULE

High quality 20-20,000 Hz, 37w RMS with low distortion.

AR : s pe TelE : o ;o AR & « . $35.00

FM Tuners

HF325-2 QUALITY FM TUNER MODULE

The HF 325 is a complete high quality FM tuner of professional standing.
The tuner unit is ready-made and pretrimmed, making it child’s play to
assemble. Tuning range 88-108 MHz, operating voltage 12-55v ac.

Kit HF325. . . . .
Sterco decoder HFF310 . .
HF310 FM RECEIVER
The HF310 is a very reasohably priced HF FM tuner. Fully trimmed, the

$79.00
.. $24.00

sensitivity according to IHI" §tandards is better than 10uV. Features 60 dB
S/N radio and low harmonic distortion. g
Kit HF310. ... $49.00

HF330 STEREO DECODER
Gives 40-45 dB channel separation, just add to a good quality FM receiver.

Kit HFF330. . $24.00

Pre-amps (RF)

HF395 RIF PREAMPLIFIER

Gain 30 dB to 20 MHz, 10 dB to 100 MHz and S dB to 225 MHz. Ideal to
boost reception on short-wave receivers.

Kit HFF395 oo Vb DEIRS EESERS D
HF38S VHF/UHF ANTENNA PREAMP

Superb quality with two aerial inputs and one down lead which simul-

taneously supplies current from the power supply. Frequency range 40-
250 MHz and 400-820 MHz. Gain 9-18 dB, depending on frequency.

$6.00

Kit 385. . $30.00
Box B850 . . R e T . $6.00
Optional Power Supply NT410 . . . . .. . ... .. . . . . $20.00
Quick assembly kits
JKO1 GENERAL PURPOSE AMP 0.5w. . . . . .. $18.00
JK02  MICROPHONE AMPLIFIER . . . . . . . $19.00
JKO3  SINE WAVE GENERATOR 20-20,000 Hz . $30.00
JKO4  FM TUNER88-108 MHz . . . ... ... ... ... .. $30.00
IK05 27TMHz RECEIVER . . .. .. ... . ..... ..... $33.00
JK06 27 MHz TRANSMITTER . .. ... . .. . $29.00
JKO7  DUAL TONE DECODER FOR R/C MODELS . $43.00
JKOB 240 Vac LIGHT OPERATED RELAY . . . . . . ... . . $20.00
JKO9  SIREN KIT inc. SPEAKER . . . . . . . . $19.00
JK10  PHOTOGRAPHIC TIMBER 240 Vac. $23.00
JK101  BURGLAR ALARMKIT . ... . ... .. : $55.00
Dealers

MAIL ORDERS
enclose $1
for P&P
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tEe SUPERB KITS from DENMARK '

kits
JOSTYKIT is Europe’s leading manufacturer of electronic kits featuring attractively styled boxes of Scandinavian design and high quality electronic
JOSTYKIT's staff of qualified electronic engineers and educationalists supply up-to-the-minute, reliable electronic kits, designed around space-age

solid state technofogy, but capable of construction without any great technical know-how or practical experience.

The JOSTYKIT instruction bookleis supplied with each kit give clear, precise directions for assembly and testing. For those with special technical
interests, each instruction booklet ends up by describing how the kit works. You'll always learn something when you construct a kit from JOSTYKIT.

soon !

coming

Light Shows

AT465 LIGHT SHOW
Turn your music into light. Simply connect this 3 channel light shoy to
the audio terminals of youramplifier and this quality kit does the rest for
you'

KitAT465. . . . ... ... ...
Attractive box and knobs B6065 .
AT468 4 CHANNEL LIGHT SHOW
This superb kit drives 4 lights (400w per channel) from the audio amplifier
output.

Kit AT468 . .
Attractive box and knobs B3265 .
AT365 LIGHT SHiOwW

This quality kit uses microphone input instead of connection to the audio
output. 1500w max.
Kit AT365. . . . .
Box and knobs B3265

$64.00
$25.00

$69.00
. $48.00

FM Transmitter
HF6S5 FM TRANSMITTER 60-148 MHz

Will run Sw output with heat sink. Ideal for signal testing or for a minia-
ture transmitter which could be received on a standard FM receiver.

Kit HF 65,

Ham Converter

HF305 AMATEUR BAND 2m CONVERTER
Converts-2m FM down to the FM band 88-108 MHz.
Kit HF305 .

AM Receiver

HF61 MEDIUM WAVE RECEIVER

540-1600 KHz receiver complete with ferrite coil antenna.
Kit HF61.

. $19.00

Power Supplies
NT415 LAB POWER SUPPLY 0-30V

I amp well-regulated supply for professional use. Complete with box and
transformer.

Kit NT415. . . . .
NT300 LABORATORY POWER SUPPLY 2-30V

High quality supply, regulated 2-30V dc at 2 amps with overload protec-|
tion. Complete with box and transformer.
KitiNIT8B0 e 0. 0 o W w
AT320 ALL ROUND AC/DC REGULATOR
This kit is a control unit with almost incredible possibilities. Use it as a
touch control, burglar alarm, timer, heat/cold regulator. Power supply Is
built-in.

Kit 320

high quality

.. .$128.00

$110.00

.. $54.00

N.S.w.:
S.A.:

Custom Communications, Orchardleigh Street, Yennora.

Intetnational Communications Systems, 77 Dale Strect, Port
Adelaide.

Eastern Communications, 898 Riversale Road, Camberwell.

Vic.:

" VICOM

appointed in all areas
Distributed by

68 EASTERN RD,
SOUTH MELBOURNE, VIC. 3205.
PH (03) 699.6700

being
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——Amateur News

New Atlas Dealer

G.E S. Electronic Imports, Greg
Whiter Esq. proprietor, informs us that
he is now an Atlas distributor.

If you’re after some of that you-
beaut Atlas gear — compact, high per-
formance (210x/215x etc), then he’s
the man to see. Give him a bell on the
six hundred some time: G.F.S. Electronic
Imports, 15 McKeon Road, Mitcham
3132 (03) 873 3939.

Russian Satellites

The Russian satellites showed their
face for about a week around early
November last — but we’ve heard noth-
ing of them since.

There are two of them, RS1 and
RS2, and both travel in polar orbits,
similar to the Oscar series — but in the
opposite direction. Evening passes run
from North to South, RS2 running
roughly 20 minutes ahead of RS1.

The 29.4 MHz (29.4012) is very
strong — has anyone copied the 435.105
MHz beacon?

Maximum input to the transponder
is requested to be limited to 10 watts
ERP.

Channels 0 & 5A — a win!

Senator David Jull, Liberal member
for Bowman (QLD), presented good
news to the gathering throng at the
Queensland WIA Division’s convention
last October.

He said, “The decision for channel
5A to be used in metropolitan areas has
been completely shelved and won’t
happen.

“Furthermore, an investigation is
now under way by the Department to
elininate those areas that are using
channel 5A for translator facilities in
some sountry areas”.

He gave the WIA considerable
encouragement when he acknowledged
their important role in the battle to
curtail channel SA allocations.

“I believe that if it had not been for
pressure of members of your association
throughout Australia the decision to go
ahead which channel SA would have
gone ahead and we would have been in
all sorts of troubles and got ourselves
into a ridiculous situation, certainly
intemationally.

“The power of the people is some-
thing that is often debated . . . in
Parliament House. It is very easy to get
yourself cut off from the outside world.

“Consequently, we found out from
the Institute’s members of the very real
concern that you were having about the
possibility of channel 5A being used.

“. .. (members) formed themselves

into a very satisfactory and hard hitting
lobby group”.

Further on his speech, Mr Jull,
commenting on the channel 0 allocation
said that the original idea was to trans-
fer channel O stations in Melbourne and
Brisbane to channel 10. However, this
was likely to cause problems in areas
like Traralgon in eastern Victoria and
Toowoomba, west of Brisbane, in
Queensland. Channel 5A was then seen
as a very real alternative.

On October 11 it was (quietly)
announced that Channel O Melbourne
was moving to channel 10 as soon as
possible (Hurray — VK3s again pro-
liferate on 6m!). =

Mr Jull, ironically a one-time
employee of Channel 0 Brisbane we are
told, said, “I should think a similar
announcement will be made in Bris-
bane about the fate of Universal
Telecasters” (holders of the chanel 0
Brisbane licence).

During question time following his
address, Mr Jull said that the moving
of channel O indicated to him that
Australian amateurs may be able to
return to the 50 MHz portion of the
international six metre band allocation.

He further indicated that the Special
Broadcasting Service would not take up
the channel O allocations, either.

Well, it seems like a reasonably satis-
fying 90% win for amateurs, and the
others affected by the ‘strange’ 0 and
5A allocations.

Next move is to get channels SA and
0 deleted altogether . . . followed by
moving all the TV channels to UHF,
releasing the most useful (and presently
most wasted) part of the spectrum to
those services who can make good use
of it.

Dxpedition to Mellish Reef

Prime mover of last year’s Mellish
Reef DXpedition, HarryVK2BJL, has
put it around the grapevine that another
trip is in the offing — set for around
September.

Leaming from recent experience (!!),
this one should run a lot more
efficiently and VK6ZR should once
again bring dogpiles (and we mean that
metaphorically) to the bands.

More long distance TEP

This time the Pacific has been spann-
ed Japan-Argentina. Another first in 20
years or so. Late October, JA8 to LU3
and LU7, followed by LU9 to JA8 and
JA7,JA1 as well as KG6!

Interestingly,, Japan-Australia signals
were worked as late as December 10
which is a pretty healthy seasonal
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‘spread’. If this sort of propagation
follows the paiterns experienced in past
cycles then this year looks like being
quite good with conditions improving
over the next few years.

Articles of Note

It seems that the US Ham Radio
magazine has an almost inexhaustable
front of good, solid technical articles
(P'm going to be accused of venality,
partisanship, plagurism, payola-taking,
graft and corruption — I can see it
coming . . . courtesy of the marginal
finking department). Their October
78 issue is worth a good look if you've
missed it or passed it by (... how you
can do that, [ don’t know).

The article on “A high frequency
communications receiver” contains
some quite ingenious circuitry — best
bit being the digital switching of the RF
oscillator and mixed tuned circuits.

Close on its heels is a “Low Noise
432 MHz preamplifier”. Circuit and
construction simplicity are the high
points here, as well as the 0.8 dB noise
figure! The NE64535 device used may
be obtained in Australia by those with
sufficient knowledge of contacts in the
trade — a minor drawback. Usually,
with such quasi-exotic devices, it’sa
case of ‘if you want it, you can get it’.

For the UHF/SHF buffs there’s an
excellent article of practical bent on a
1296 MHz local oscillator” by the
well-known Paul Wade, WA2ZZF.
Readily-duplicated stripline pc board
is employed with readily available active
devices. Spectrum analyser ‘pictures’ of
the output illustrating the oscillator
chain’s “cleanliness’ are given in the
article along with a discussion of the
techniques used.

The reciprocating detector created a
lot of interest back in the early *70s but
work on this technique seems to have
been at a low ebb in recent times. It
surfaces again in the October Ham
Radio in an article by Stirling Olberg,
WI1SNN, titled “Second generation
reciprocating detector”. The article
describes a detector that may be used
with solid-state receivers with HF IF
strips. Modern ICs are used and a pc
board layout is given. A good one for
the inveterate ‘fiddlers’.

For the microwave enthusiasts an
article on a new mixer technique,
“Twin diode mixer” will be of interest.
The technique described has a number
of advantages: simplicity, very low local
oscillator power requirements (—3 dBm)
6 dB noise figure, local oscillator fre-
quency half that normally used, not

continued page 79
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TS-820 T'S-520

“The complete
e amateur package”

AMATEUR RADIO

RECEIVER, R-820

$1210

TRANSCEIVERS, TS-820S
$1392

1.8 to 30 MHz. SSB-CW-FSK. Digital display

TS-820 $1175

As above, less display
SPEAKER, SP-820 $69
STATION MONITOR,
SM-220. $430

LINEAR AMPLIFIER,
TL-922. $1389

TRANSCEIVER, TS-5208,
$885

1.8 to 30 MHz. SSB-CW

SPEAKER, SP-520. $33
REMOTE VF0-520S. $163
DIGITAL DISPLAY, DG-5,
$259.

6M TRANSVERTOR,
TV-506. $180

2M TRANSVERTOR,
TV-502S. $213
ANTENNA TUNER,
AT-200. $185.

The Kenwood TS-520S is the most popular HF amateur transceiver
on the market. What other brands offer such a line-up? Contact
your local dealer now, as future shipments will be dearer

Distributed by:

TRIO-KENWOOD (AUSTRALIA) PTY. LTD.
31 Whiting Street, Artarmon, NSW. 2064. Tel: (02) 438-1277

interstate Distributors:

VIC: Vicom Imports P/L, (03) 699-6700 SA/NT: International Communjcations Systems WA: Willis Trading Co, (09) 321-7600
QLD: Mitchell Radio Co, (07) 57-6830 (08) 47-3688 TAS: Advance Electronics, (003) 31-5688

Plus regional retallers In all States
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tuning, no dc return required and high
isolation between all ports. As it can be
used as an up-convertor or a down-
converter it would be of interest to
those attempting to generate SSB on
the SHF bands.

Whet your appetite? There’s more.

VHF Auroral Propagation

THE AURORAL SCATTER excitement
last August and September has generated
an enormous amount of interest in the
characteristics of this propagation mode
and it would seem timely to detail a
few of the known parameters.

Auroras are the visible result of char-
ged particles entering the ionosphere
and causing the rarified gasses to
‘fluoresce’ giving characteristic blue,
green or red displays. The green colour
is emitted by molecular oxygen while
the blue and red colours are emitted
by molecular nitrogen.

Auroras occur at heights ranging
from around 100 km (95%) up to 800
+ kilometres (rarely), measured to the
well-defined lower edge of a display.
This places the majority of auroras in
the E-region of the ionosphere and
propagation distances via auroral scatter
will depend on. the geometry involved
according to the location of the display.

As auroras are a manifestation of
heavy ionisation in the ionosphere it
follows that radio wave reflections (or
refractions (or refraction resulting in
reflection or scattering) may occur
without there being visible aurorae.

In fact, studies of auroral phenomena
are carried out using ‘auroral radar’
which indicate many more auroral
returns than visible aurorae.

Aurorae are most often seen (95% of
the time) between the geomagnetic
latitudes of 20° and 25° removed from
the geomagnetic pole, although they
may be seen as far south (geomag-
netically speaking) as 85° and as far
north as 45°. An auroral display was
seen at a high angle over Sydney in
1957 — roughly 43° geomagnetic
latitude.

Auroral displays appear to be sea-
sonal, peaking roughly at the equinoxes
(March 21, September 21) with a
‘spread’ through midwinter and a
minimum during summer, although they
can occur at any time. They are assoc-
iated with strong magnetic storms that
follow a solar flare. Auroral effects on
propagation are generally observed most
often during the afternoon through the
evening.

During any single auroral event, the
auroral displays are generally located
near an ‘auroral oval’ (see fig. 1.) and

Amateur News

most generally occur on the night side
of the oval that is farthest removed
from the geomagnetic pole. When a
large number of these displays are
averaged the most*common area of
occurrence is in the ‘auroral zone’ which
is roughly circular around the geo-
magnetic pole.

The frequency, geographical exten-
sion and intensity of the aurorae follow
the sunspot cycle fairly closely — al-
though this is measured in a statistical
fashion; the ‘peak’ of the auroral
activity is somewhat ‘spread’ and may
lag the sunspot peak by up to two
years.

To take advantage of auroral pro-
pagation, keep a watch on the magnetic
storm warnings — the IPS warnings and
current activity are broadcast by at least
the VK2 WIA Divisional broadcast each
Sunday morning. Monitor the HF bands.
Weak ‘watery’ signals between 5 MHz
and 10 MHz in the early afternoon are
good indicators — the effect becomes
increasingly noticeable at higher fre-
quencies

latitudes south of Australia (from
South Africa for example).

When distortion and flutter become
apparent on signals at the upper end of
the HF range it is time to start looking
on VHF. Aim south, swinging your
beam through a wide range of angles,
calling at intervals, listening carefully.

The most likely area in which stations
may communicate via auroral reflection
is south of 40° geomagnetic latitude
(see fig. 2.).

Distances may range up to 2000 km,
but 500 — 1000 km is more usual
according to observations from the USA
and Europe. It should be possible to
work New Zealand and Macquarie
Island from S.E. Australia.

The rapidly varying nature of the
auroral display gives rise to extreme
multi-path propagation 'effects resulting
in severe distortion of modulated signals.
Obviously, and from much prior exper-
ience, the best mode for communications
is CW, followed by SSB; although, at
times auroral propagation may show

as time progresses — par- characteristics distinctly similar to
ticularly on paths with a great circle Sporadic-E.
route that passes through the high
10°

10°

200 —

o
307+

- 20°

- 30°
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CONTINENTAL SPECIALTIES CORPORATION ===

LOGIC
PROBES &
DIGITAL
PULSER

LP-3. High-speed logic probe captures
- pulses as short as 10ns

LP-1. Hand-held, instant reading
of logic levels for TTL, DTL, HTL
or CMOS

.
&

LP-2. The economy version of
LP-1. Safer than voltmeter.
More accurate than scope

LP-1 LP-2 LP-3 DP-1
Input 100,000 300,000 500,000 Output
Impedance | ohms ohms ohms Tri State
Minimum Autopolarity
Detectable | 50ns 300ns 10ns Pulse
Puise Sensing
Max. Input Sink and DP-1 Completely
ignal 10 MH 1.5 MH 50 MH So P E
Ly ‘ i © ] om automatic, pencll-size

lab/field pulse generator.
Pulse any family of digital
circuits..

A, ME-SR1DX  rown £
¥ cain Satamne ol on
) %o Me-sea
489939

QD€

i Reliable [SOAR

OC i

F=e  Digital Multimeters
20t ME SERIES

R ME-521 DX
3% digit LED display

ME-523
3% digit %" high
LCD with mode display

Digital Multimeter at an analog price! Send for
detailed specifications and compare before buying.

ME-522
3% digit LCD display

Avaliable from:

NSW: David Reid Electronics, 516-3544. Radio Despatch Service, 211-0191. Electronics (Distributors),
636-6052. Martin De Launay, 29-5834. Standard Components, 660-6066.

VIC: Radio Parts, 329-7888. Stewart Electronics, 543-3733. Arlin Instruments, 569-6984.

8. AUST: Protronics, 212-3111,

W. AUST: Reserve Electronics, 328-3116.

QLD: Wilber Sales, 391-5136.
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All times are in Greenwich Mean Time
(GMT), add 11 hours for Australian
Eastern Summer Time. All frequencies
are given in kiloHertz (kHz).

Turkey

The Voice of Turkey at Ankara is noted
on two new outlets for the relay of the
Home Service for Turks abroad. Both
11955 and 11965 kHz are noted
between 0400 and sign-off at 0600
daily, with programmes of Turkish
music. The English service is on air daily
2130-2300 on 11955, 6185, 7170 and
9515 kHz.

Indonesia

Two regional centres have introduced
new frequencies for shortwave trans-
missions. Radio Republik Indonesia at
Kupang in West Timor is now using
3260 kHz which is heard in addition to
the usual Kupang frequency of 3385
kHz. Reception is possible in Aust-
ralia between 1300 and 1430. RRI at
Padang has recently switched from
3961 kHz to the new outlet of 4002
kHz for programmes in Indonesian in
our late evenings here in Australia.

Yemen

Radio Sanaa in North Yemen is now
using two transmitters simultaneously
in the 60 metre tropical broadcast band.
Both 4853 and 4975 kHz are currently
being used for relays of the General
Service in Arabic. Both frequencies are
audible from about 1430 when signals
from West Asia and East Africa begin to
fade-in on the tropical bands as darkness
slowly edges across these areas, thus
providing an all-darkness path between
these locations and Australia, with
signals passing over the Indian Ocean.

Azad Kashmir

Summer in Australia means that signals
from Asia tend to fade in earlier in our
local evenings, as centres north of the
equator experience earlier sunset times.
One station which is audible as a result
of this pattern is Azad Kashmir Radio in
the Pakistani part of this disputed
territory to the North of the subcon-
tinent. Azad Kashmir Radio is audible
at present on 6010 kHz, with signals
fading in at about 1145. In winter, this
station would not normally be heard in
Australia, as far too much daylight
would exist on the path across south
Asia and the Indian Ocean, causing
absorption of the signal.

Sri Lanka

The DX programme of the Sri Lanka
Broadcasting Corporation (SLBC)
known as “Radio Monitors Inter-
national” has now been expanded to a

SWL News

Compiled by Peter Bunn, on behalf of the Australian Radio DX Club (ARDXC)

30 minute programme. Programme time
has now been doubled due to the
introduction of a new segment in the
last 15 minutes of “RMI” which is
known as “Window on the World”.

“Window on the World” will consist
of presentations by a number of co-
operating international broadcasters and
DX clubs.

The first Sunday of each month will
feature “DX Digest” hosted by Ian
McFarland of Radio Canada Inter-
national.

The second Sunday of the month
will see Clive Jenkins of the England
based World DX Club presenting a
European DX report.

The Australian Radio DX Club will
produce the “Window on the World”
segment on the third Sunday each
month, with hosts Robert Chester and
Bob Padula. The ARDXC segment will
concentrate on DX tips and news of
interest to Pacific and South East
Asian DX listeners.

Both Radio Monitors International
and the organisations presenting the
special segments in “Window on
the World” will issue special QSL
cards for correct reception reports of
the programme they produce. But
remember that all reports should be
sent to Radio Monitors International at
Box 15 Poona 411 001, INDIA. “RMI”
host Adrian Peterson will then forward
the reports to the other programme
producers who will issue their respective
QSLs for correct reports.

The new, expanded “Radio Monitors
International” may now be heard at
these times and on these frequencies:
Sundays 1100-1130, on 11835kHz,
15120kHz and 17850kHz.

Sundays 1400-1430, on 6075kHz,
9720kHz and 15425kHz.

Overseas Club News

Two major associations of DXing clubs
will be held during June. The ANARC,
the Association of North American
Radio Clubs, will be held in Minneapolis
from June 22-24. The annual EDXC,
European DX Council conference will
be held in Vienna June 1-4. These con-
ferences are important for inter-club
contact within these regions, and often
play major roles in setting hobby aims
and maintaining high standards in the
DX hobby. The ARDXC is an observer-
member of the EDXC, with the right to

be represented at the annual conference.

South Korea

Radio Korea, Seoul, is an international
broadcaster which currently uses several
out-of-band channels. English prog-

Electronics Today International — February 1979

rammes may be heard on 7550 kHz
2000-2030, and again from 2300-2330.
Also used currently is 9870 kHz, on

air with English 0530-0600, and 1330-
1400 daily.

Monaco

Trans World Radio Monte Carlo has a
special DX programme in English on
Saturdays between 0945-0955, using
9610 kHz. There is also a daily English
service from Monte Carlo 0725-0900
on 7105 kHz. TWR also transmits via
Bonaire in the Netherlands Antilles,
with English daily on 11925 kHz
0030-0130.

Austria

The Austrian Radio (ORF) schedule
effective until March, shows English
programmes beamed to Australia
0430-0500 on 17770 kHz; 0830-

0900 on 17720 kHz, 21555 and 15410
kHz; and also between 1230-1300 on
21715 kHz. The Saturday programmes
include “The Week in Austria”. DXers
and SWLs will be interested in the
special Sunday programme *Austrian
Shortwave Panorama” heard in English
0915-0930 on 21715 kHz.

United Nations

United Nations Radio programmes are
broadcast to Asia Tuesdays to Saturdays,
with English and Japanese on 15250
kHz, 9565 kHz and 5955 kHz. These
transmissions emanate from the Philip-
pines relay (1525 kHz), from Delano
(9565) and from Dixon, California
(5955).

Zimbabwe

The Voice of Zimbabwe currently
broadcasts via the facilities of Radio
Mozambique in Maputo, and is audible
from sign-on at 1800 until past 1845
on 4855 kHz. This programme is pro-
duced by the Zimbabwe African
National Union, and is in English. At
other times, 4855 kHz carries the
normal Radio Mozambique programme
in Portugese.

Yemen

Aden radio is now observed on the new
outlet of 6005 kHz from evening sign-
on at 1500 daily. This transmitter carries
the General Service in Arabic, and pro-
vides excellent signals in Australia
currently.

Compiled by the Australian Radio DX Club
(ARDXC). For further information regarding
shortwave radio and ARDXC'’s activities,
write to either PO Box 67 Highett, Vic.

3190, or to PO Box 79, Narrabeen, NSW
2101, with a 30c stamp.
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SPEAKERS !

SPEAKERS !

SPEAKERS !

BiLL Edge of Electronic Agencies has a speakexr
§or YOU - no magier what your requirements we
have the one for that special fob - from re-
padirdng a transistor aaddo, a replacement car
speaker Lo an elaborate Hi Fi set up.

HI F1 SPEAKERS, SPEAKER BOXES & ACCESSORIES.
TOP QUALITY HI FI SPEAKERS AT VERY ATTRACTIVE
12" WOOFER PRICES.
roll surround res. freq 28 Hz

frequengy ranga Fo- JKHz

sensitivity --=- 100dB

max powef--- = 30 wates >
impedance - 8 ohms

CAT. 1200 --===- $3450

10" WOOFER

roll surround res. freq J4Hz

frequency range Fo- 6KHz 'Q
sensitivity ---- 95 a8 \

max power -- .

impedanoe
CAT 1205

8" WOOFER

roll surround res. freq 40 H:z
frequency range Fo- 6KHz
sengitivity ---<- 9548

max power =-- - 20 watts L
impedance - 8 ohms
CAT 1210 -=cwu-- §13,90

A 4

8" FULL RANGE TWIN CONE.
tol) surround zres. freq 40Hz., frequency range
Po- 16KHz., sensitivity 95dB., max power 20

watts.,impedance 8 ohms ---CAT121S §15.90
i T
< »
$X"MID RANGE -

Tes freq 600Hz., freq range BOO~
9KHz., scnsitfvity 97dB., max power
10 watts., impedancec 8 ohms. CAT 1220 $5.80

L el
-

e

3" TWEETER.

freq range 1000- 20kHz., sensitivity 94dB.,
max power 20 watts., impedance 8 ohms.

CAT 1225 - §5.95

1" DOME TWEETER
freq range 2000- 20KkBz., sensitivity

102dB., max power 50 watts.,
impedance 8 ohms. CAT 1230 - $8.90

CELLULAR HORN SPEAKER
freq range 2KHz- 20KHz., max power 30 watts
impcdance 8 ohms. CAT 1235 $9.75

2 WAY CROSSOVER NETWORK
suitable for above speakers or similar. gross
Over 5000Hz., max imput 30 watts RMS., rolloft
6dB/oct., dim 68x50x13mm. CAT 1250 $4.5%

3 WAY CROSSOVER NETWORK

€rossover 1000,5000Hz., max imput 40 waktts RMS
rolloff 64B/oct., dim 137x100x25mm. CAT 1255
$7.28

ATTENUATORS

Midrange CAT 1270 $5.4%

Highrange CAT 1271 $5.45

for 3 way systems. fmpedance §-10 ohms. ,
atten. range S~ 30dB. 18w RMS

MINIATURE SPEAKERS @@@

All 8 ohm impedance - all sorts of uses~
small projects replacements etc. 2° (51mm)
CAT 1236. 24" (STmm) CAT 1237. 11' 64mm)
CAT 1238). 25" (70mm) CAT $239. ALl $1.30 ea
1¢ up $t.10 ca.

100 WATT/B8ohm BASS GUILTAR SPEAKER.
SPECIAL!IIY CAT 1203 $75.90

7 WAY STERED SPEAKER CONTROL.

) pairs of speakers gan be
selected in 7 different,
combinations. Full instiuctions

!
CAT 1275 $11.90 o

e Lossis o5 5

STERED AUDIO LEVEL CONTROL (L PAD)
Ganged wirewound volume control to adjust out
put of two speakers. 5 watts RMS. -30dB to

0.54B. CAT 1277 $7.80 ——p—
= rece
) j"t-
’

MONO AUDID LEVEL CONTROL.
same a8 above, but to contgol one
speaker only. 15 watts. CAT 1278 §6.90

SPEAKER ENCLOSURE.

new sculptured foam front. speaker
8% twin cone., power 10 watts.,
impcdange 8 ohms, responge 50-15
KHz., dim )60x240x145mm. CAT 1290
$26.95

PHILIPS FAMOUS SPEAKERS 5 ENCLOSURES.

ADOV60TE 1" high fidelity dome tweeter CAT

1232 $13.00. ADS060/SQB 5" mid range (sgawker)
CAT 1222 $18.00. AD8BO66/W8 B" high fidelity
woofer 40W. RMS CAT1212 $22.00. AD12100 12°
high fidelity woofer 40W RMS, CAT 1202 $59.00
AD12K12 12" 3 way speaker & cnclosure kit. CAT
1287 $289.00 pair. ADSBK30 8" 3 way speaker
enclosure kit CAT 1282 $205,.00 pair

W / ’F-!. ¢
& V=ve

We have & complete set of pampniets giving
specifications & enclosure designs for the
above Philips spcakers- FREE on ¢ request.

CAR SPEAKERS.

Most common replacemeny speakers- all with
heavy duty magnet.

S% round (130mm) 4ohm/Bohm CAT 1240 §6.2%.
6°x4" oval (150mm x 100mm)4ohm/Bohm CAT 1241
$5.7%. 8°x4" oval (200mm x 100mm) 4/80hm CAT
1242 $8.75. 7"x5" oval (180mm x 130mm) 4/8 ohm
CAT 1243 $7.2%. 9°x6" oval {230mm x 150mm) 4/8
ohm CAT 1244 $9.50,

ENCLOSED CAR SPEAKERS.
Convertible wedge or
flush mounting speakers
tor rcar shelf or door
mount. 5" speakecr Soz
mag 10watts, 4/8 ohms
CAT1245 $16.00 pair,

Flush mounting for rear shelt or
door with red trim 54" speaker Joz
magnet 8watts max, 4/8 ohms. CAT
1246 $18.00 paiz.

Dual cone flush mountr real sound
quality freq responce 85- 18KHz, 20
watts max, 100z magnet, 64" speaker
4/8ohm. CAT 1247 $29.50 pair

€o Axial flush mounting speakers
for really superb sound quality. 85
to 18KHz. black trim, S5h"speaker
100z magnet 20 watts max. CATI1248
$39.50 pair.

MONO FADER CONTROL

Fade between front & rear Speakers

on your car radjo- full volume front
Oor rfear or both speakers on at the
same time. CAT 1261 $4.50.

STERED FADER CONTROL

For four speakers. Sound can be faded
between front pair & rear pair or all
four at once. CAT 1260 $5.90

55 03349

UYIY o= 1TV eow ANONS

POWER BOOSTER
Just connegt betwecn cdr radlo/ cassctte playe
and your speakers- whacko 20 watts RMS of
power. CAT 126% $35.00

LN AN IVe MINAVS,

ELECTROAIC AGENCIES

115-117 ParramMaTTA RoAD., Concorp. 2137,

Bussiness Hours 9am-5.30pm MON. FRI, 9aM-noON sAT,
MaiL ORDER: $1 MIN PACK/POST + 5% OF puRcHASE

TELEPHONE 7476472, ] MaIL ORDER.
£.0, Box. 1005,

Burwoop NorTH, 2134,

ALL LARGE ITEMS SENT FREIGHT ON BY ROAD T/PORT.
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Model 250

TWICE AS MANY
OR TWICE AS FAST
OR TWICE THE SIZE

That's roughly the promise of
the new Dek 250 precision sc-
reen printer. Double benefits
all round. Whether you are re-
sisting P.C.B.'s, printing front
panels or producing foll or
plastic lables.

The Dek 250 prints an area of
18" x 10" (450 x 250mm) More
than twice the size of the well
established Model 240.

Of course the model 240 is still
available. So is the Dek 1200
specifically designed for thick
film work. So too is the Dek 65
for R & D applications.

See the Dekmatic 65 and the
240 at the Australian Interna-
tional Engineering Exhibition,
Sydney Showgrounds Sept.
11-16. We are in the British
Pavillion, Stand No.6.

PRECISION
PRINTING
SYSTEMS

Represented in Australia by
Findon Machinery Co. Pty. Ltd.
31 Metropolitan Ave.,

Nunawading, Vic. 3131.
Phone (03) 878-0883.
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CANNON CONNECTORS

SUPER SPECIALS i

BD 139 — 50c ea. MJ2955 — 80c
BD 140 — 50c ea. 2N3055 — 73¢

LP-3-32 0
XLR-UNE-11¢ 05
XLR-LNE-32 $4.30

Weller cordless soldering iron kit

BC 547/8/9 — 15¢ ea. BC 557/8/9 — 20c ea. o ohanaibie ipe.
10 555 Timers for $2.80 10 741's for $2.80.

74L5191
7418192 ........
74L5193 -
74L5194
74L5195
74LS196
74L8221 ...
74L5253.
74L8279
74LS365.
74LS367
74LS368

- d b ot h b \) b b b —b b
PN BBWDND NN
ocooOoMMnnoOo O

4001.
4002..
4006..
4007
4008...
4011..
4012..
4013...
4014
4015..
4016...
4017
4018..
4019......
4020..
4021.
4022.
4023.
4024....
4025
4027..
4028
4029
4030
4040.
4041 ...
4042....
4043...
4044
4046.
4049.
4050.....
4051
4052.
4053..
4060...
4066.
4068
4069...
v W 4070
74LS175. cerreeneen. 1,00 4071.

battery charger and instructions for
only $29.50.

4072. —R———
4073 . VOLTAGE
4074 . | ....40

4076... .....

4077

4078.

4081.

4082

4510

4511.....

4518.......

4520

4528

4555..

74C00
74C02
74C04
74C08
74C10...
74C14 ...
74CA48...........
74C73........
74C75...
74C76 ...
74C90 ...
74C93....
74C175.
74C192.
74C193

FND507 C/A.
LINEAR END 3000/C
Red LED..

Green LED
Yelliow LED. ==

DIODES

IN4148 . 6¢ — 5¢/100
IN4004 —— W7o
IN5625 5A 400V ..........

1.C.
SOCKETS

8 PIN DIL .25
14 PIN DIL.... 3
16 PIN DIL..

18 PIN DIL.

24 PIN DIL.

28 PIN DIL

40 PIN DIL.

Also in stock Multimeters, relays, veroboard, solder,
All components brand new by top companies.

solderwick, soldering irons, transformers.
Prices current till end of March.

ROD IRVING ELECTRONICS

Shop 499, High Street. Northcote. Vic. 3070. Ph (03) 489-8131. Open Mon-Thurs 8 am — 5.30 pm, Fri
8am — 7 pm. Sat 8.30am-12.30pm Mail Orders: PO Box 135, Northcote. Vic.3070. Minimum 75c post and

pack. Send 30c stamp for free condensed catalogue.
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ETI PROJE(TS|

. Aug?7 ..

WE GET MANY enquiries from feaders wanting to know
Sep77. ..

where they can get kits for the projects we publish.

We have only listed the projects published in the last two
years, with their dates of publication, so this page can also be

ITS FOR

used as an index, even though kits are not available for some

of them (as far as we know). We will repeat a complete st
every 6-12 months depending on space limitations, Any com-

panies not included In this list should phone Jan Collins on

33 4282.
Key To Companies

A Applied Technology Pty Ltd, 1A Paterson Avenue,

Waitara, NSW 2077

€ J'R Components, PO Box 128, Eastwood NSW 2122

D Dick Smith Electronics P/L, PO 8ox 747, Crows Nest

NSW 2065

‘m

Melbourne Vic 3000

Vic 3109

Rushcutters 8ay NSW 2011

2132

< =3 VO zZzzT x-

Project Electronics

Q41. ... Continuity Tester . 4
042. . . . Soil Moisture Indlcator. . . . .
043. . ... Heads or Tails Circuit . . . .
044, . ... Two Tone Door Bell . . .
048, . . .. 500 Second Timer . . . . .
047. .. .. Morse Practice Set. . . .°. .
048. .. .. Buzz Board . . ... .. =
061..... Simple Amplifier, . . . .
062. . ... Simple AM Tuner . .

(0124 T Electronic Bongos

064. . . .. Simple tntercom . . . . . .
066. . . . .Electronic Siren . . . . ..
086, . . . . Temperature Alarm . . . . .
067. . . . Singing Molsture Meter. . .
068. .. .. LED Dice Clrcuit. .

070. . . . .Electronlc Tie Breaker . . .
(07) "S- Tape Nolse Limiter

@725%: .. Two-Octave Organ. . .
B815s . . Tachometer . . .. .. ..
082/528 .Intruder Alarm . . . . . ...

083..... Train Controller
084. ... | Carl Arm

085. . ... Over-rev Alarm
088. . ... FM Antenna
O8F. .. . : Over-LED
088. -Hi-Fi Speaker
Test Equipment
132..... Experimenter’s
Power Supply —
84

OHb-~o

H4om o

Rod Irving, PO 8ox 135, Northcote Vic 3070
Townsville Electronic Centre, 281E Charters Towers Road,
Rising Sun Arcade, Townsville Qld 4812
Silicon Valley, 23 Chandos Street, St Leonards NSW 2065

PPN

oMM

O POOPMUOLDOOOD

Al Electronic Components, 118 Lonsdale Street,

o0

>

Mode Electronics, PO Box 365, Mascot NSW 2020
Nebula Electronics Pty Ltd, 15 Boundary Street,

»>

»0

o»o00mm

Jaycar Pty Ltd, PO 8ox K39, Haymarket, NSW 2000
$ M Electronics, 10 Stafford Court, Doncaster East,

> »

> »>»O>

Orbit Electronics, PO Box 71 76, Auckland, New Zeatand
Pre-Pac Electronics, 718 Parramatta Road, Croydon NSW

>

133< = . Phase Meter -y

134, .. .. Ture RMS Voltmeter .

135, . . . .Digital Panel Meter

136. . . . .Linear Scale Capagitance
Meter . b 0

137. . .. Audio Oscillator . . . . .

138. . .. .Audio Wattmeter. . . . . . .

1. A SWR/Power Meter .
140. . . . .1 GHz Frequency
Meter-Timer

Simple Projects

243. . ... Bip Beacon. . . . .

244, . ... Alarm Alarm . .. . ..

245 -White Line Follower

246. .. .. Raln Alarm e s

248. . ... Simple 12V to 22V
Converter. . .., ......

Motorists’ Projects

316. . . . .Transistor Assisted
Ignition . . . ... ..
317... .. Rev Monitor Counter
318.. ... Digital Car Tacho . .
319. . .. Variwiper MK || . . .

Audio Projects
448, , ., .Disco Mixer . v
.Balanced Microphone

449.
APt &y ses 2§

450. .Bucket Brigade Audio
Delay Line . . .

480. . . .. 50-100 Watt Amp
Modules. . . . . ..

481.. .. .12 V 100 Waft Audio
Amp . .. 3

481, . . .. High Power PA/
Guitar Amp . .

482. .. .. Stereo Amp . . . . .

482. . . .. Stereo Amp Part 2

483. .. .. Sound Level Meter.

484, . . . Simple Compressor
Expander ’

485. . . .. Graphic Equalizer .

486. . . . | Howl-round Stabilizer . . . .

487. .. .. Audio Spectrum
Analyser

489., . . .Audio Spectrum
Analyser 2

49s... . .. Transmissfon Line
Speakers .

Miscellaneous
546. .. .. GSR Monitor .

547, .. .. Telephone Bell

Extender T 0 ) Ph
548. .. .. Photographic Strobe .
B4g. . ... Induction Balance

Metal Detector .
550. . ... Digital Dial. . . . . . .

651. . . . .Light Chaser, . .. ... ..
552..... LED Pendant . . . .- ...
558... |1, Tape/Slide Synchroniser . . .
581..... Dual Power Supply . . . ..
682. .. .. House Alarm . . . ... . |

House Alarm -

Installation Instructions .

Aug 77
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583 'y . Marine Gas Alarm

585. . . .. Ultrasonic Switch

586. . . . Shutter Speed Timer

587..... UFO Detector.

588. .Theatrical Lighting
Controtler

589 .Digital Temperature

Meter (PCB135)

590. . . . .LCD Stopwatch

591..... Up/DownPresettable
Counter

592. . ... Light Show Controller . . .

Eiectronic Music

602 Mini Organ. .

603. . ... Sequencer o

604. . .. . Accentuated Beat
Metronome,

605. . ., . Temp Stabilized Log-

exponential Converter .

Computer Projects

630. . ... Hex Display
631..... ASCH Keyboard

631. . .Keyboard Encoder.

§32. -Video Display Unit

633. .TV Sync Generator

634 .8080 Educational/
Prototyping Interface . .

635. . ... Microcomputer Power
Supply. . .

637..... Cuts Cassette
Interface

638. .. .. Eprom Porgrammer . . .

639. . .Computerised Musical
Doorbell .

640. .. .. $100 vDU

641, .. .. $100 Printer.

650. . . . . STAC Timer. . . .

Radio Projects

na .. .. C8 Power Supply

M3, ... Add-on FM Tuner

na. . ... VHF-Log-Periodic
Antenna.

715 -VHF Power Amplifiers . . .

6. . ... VHF Power Amplifiers . . .

7. .. Crosshatch Generator.

718. . ... SW Radio. . >

ng .. .. RF Field Strength
Indicator . -y

Electronic Games

804. . ... Selectagame . . .. .. ...
804. .Selectagame (Rifle
Project) d 4 .
805. . ... Puzzle fo the Drunken
Sailor .. ..........
806. . . .. b e 1L
810. Stunt Cycle TV Game . . . .

TV Tank Game . . . . .

Oct 77.
May 78
Nov &
.Dec 77,
Jan &
Mar 78

.Dec 77
Oct 78.

Jul 78
\Aug 78

Aug 76 .

Aug 77
Sep 77.
.Sep 78

.Dec 76 . .
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The MXR Auto Phaseris designed to be the finest phasing
unit available for professional applications. The Auto
Phaser’s low distortion, low noise, and wide range of
effects enables it to fill every studio phasing need.

Ease of operation, low power consumption, and wide
supply range makes it ideal in any portable mixing or
P.A. application.

Packaged in acompact and durable case, its controls are
setup in a user-oriented fashion.

The subjective audible effect of phasing is a product ofa
phase-shift created response characteristic resulting in
a series of “notches” in the audio spectrum similar to reel
flanging, but differing from flanging in the sense that
these notches are not harmonically refated.

The MXR Mini Limiter is designed as a cost-effective
answer to meeting the wide variety of audio limiter
applications.

Its wide supply range, low power consumption, and input-
output characteristics enable it to interface with a diver-
sity of equipment, from portable high impedance mixers
to custom low impedance consoles.

Low noise, low distortion and quick response enable it
to effectively control signal peaks. Attack time is fast
(approx. 1ms.), and release time is both variable via rear
trim pot and dependent upon the amount of gain reduc-
tion. Four instantly responsive L.E.D.'s continuously
indicate gain reduction. The Mini Limiter has quick
recovery from heavy gain reduction, but approaches
maximum gain slowly, a most useful recovery character-
isticin application.

The Mini Limiter is supplied in asturdy and compact
case which can easily be incorporated into any console
orrack.

Professional Products

The MXR Auto Flanger is the first professional audio delay
line capable of producing true flanging—repeatably and
economically, designed for both portable use and custom
installations, the Auto Flanger reliably meets the most
demanding of professional audio needs.

The front panel layout and control functions are designed
to be as versatile as possible while maintaining ease of
operation.

Due to the precise mathematical relationship between

the time delay and the resuiting comb filter response, the
Auto Flanger causes random program material (i.e.drums,
cymbals, and other percussion) to take on musical tonality,
acharacteristic not found with phasing.

The MXR Professional Products Rack is acompact, self-
contained enclosure for mounting, powering, and inter-
facing up to four Auto Flangers or Auto Phasers inany
combination. Its unique power supply design allows
operation over a wide range of line voltages.

Packaged in a rugged and attractive case, the Professional
Products Rack is designed for standard half-rack mount-
ing. It may alsobe usedina freestanding configuration

for studio effects on location. A versatile control arrange-
ment permits independent operation of each unit or
synchronous operation in awide variety of master-slave
combinations. Conveniently grouped phone jacks make

it possible for units to be patched individualtly orin series.
This complete flexibility allows a wide spectrum of
creative effects.

For more information see your MXR dealer.
The Music Distillery, 503 Pittwater Road,
Brookvale NSW 2100. 938-2372

Professional
Products Group
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Mini-Mart

WE’LL PRINT your 24 words (maximum) totally free of charge. Copy must be with
us by the 1st-of the month preceding the month of issue. Please, please write or

preferably type your adverts clearly.
CONDITIONS

Name and address plus phone number (if required) must be included within the 24 words allowed.

send your ad to —
ETI MiniMart,
Modern Magazines,
15 Boundary Street,
Rushcutters Bay,
NSW 2011.

Reasonable abbreviations, such as 25 Wrms, count as one word.

Private adverts only will be accepted. Please let

using this service.

Every effort will be made to publish all adverts received

doing is accepted or implied.

Adverts must relate to electronics or audio — general adverts cannot be accepted.

MELBOURNE hi-fi and tape fans. The
Recording Society of Australia meets mon-
thly. You are invited to come along. For
information or syllabus - ring or write to
Don Patrick, 36 Argyle St, Macleod, Vic
3085 (03) 459.1717.

SELL: CB Radio Super Panther 23 ch
SSB/AM synthesised with licence and 2
whips, coax, etc. Also CD1 capable of 1000
SPM. Ring AH (03) 465.7553.

HALL effect computer keyboard, encoder,
metal escutcheon, data sheets, socket-
wiring, original box $45 uses +5v supply.
B Lind, 11 Tracey Avenue, Flinders Park,
SA 5025.

WANTED: Old paper tape punching and
reading machines, working, 8 column. cB
Munchow, 13 Parsons St, Toowoomba, Qld
4350. Phone {076) 35.1148.

BRAND new TI59 programmabile calculator.
Excellent value at $260. Software enquiries
welcome. Contact Serge Petelin, 95 Gerler
St, Bardon, Qlid {07) 36.4197.

T158/59, HP25/25C programs. Roulette,
golf, sniper, wumpus. Also biorhythms,
mastermind, hilo (HP only); nim, lunar-
landing, blackjack (T} only). $3 each. Or
7 for $15. | Webber, 92 Royal Pde, Qld 4060.

SELL Leader LSG 532 TV-FM sweep-marker
generator. AWA volt-ohmyst 2A56074
VTVM. $75 each. Both new. VTVM case
incl. 102 Commercial Road, Pt Augusta, SA
5700.

SALE: 2650 micro computer complete
with ASC!I keyboard, VDU,video modulator
cassette interface, recorder and software
package $450. (02) 960.3116.

WANTED old 78 record lists and. catalogues
HMV, Regal, Zonophone-Capitol, London,
MGM, Decca, Columbia, etc. Allen Goodwin,
Bagdad Sth, Tas 7407.

FOR sale: Videotape, Sanyo, %’° High
Energy 2400 ft reels $10 each. R Beckett,
PO Box 510, Penrith, NSW 2760. Tel {02)
230.5169 BH.

TRS-80 computer programs available, mainly
exchange but will sell. Also 4k-16k upgrade
kits. Write for more info C/- PO Box 122,
Bondi Beach, NSW 2026.

74 ET! and 51 EA, some back to 1971. Also
30+ Practical Wireless, PE & EE. Whole lot
$160.00. Phone Dean on (03) 850.9107.

SHORTWAVE listeners and DXers: South-
ern Cross DX Club inc, GPO Box 336,
Adelaide, SA 5001 can assist you: Sample
monthly bulletin & details for 20 cent stamp.

TELETYPE for sale, ASR 33 recently over-
hauled and in good condition. $650 ONO.
Ring (02) 637.8189 or (02) 44.4418 AH.

WANTED desperately Phillips 506 C443 5
pin pentode valve suit old Phillips wireless
type 2510. Garry Holmes, 7A Joseph St,
Sale, Vic 3850, phone: (051) 44.4639.

SELL: Back issues of EA and ETI from ‘74
to ‘78 and also 5 folders suitable for above
magazines. Ring AH (03) 465.7553.

FOR sale: Motorola MEK D2 kit with extra
RAMs fully wired, free power supply, docu-
ments, perfect condition hardly used, $200,
bargain 337.2317, AH 337.2317.

INVALID pensioner would like regular
assembly work. Has DMM and CRO. Could
pick up in Sydney. R Zweers, 1 Cudgee
Crescent, Mt Kembla, Tel (042) 71.3882.

TECHNICS RP3210E stereo microphone,
brand new in original packing. New price
$47.50 - sell $25.00. Tel {02) 89.4645.

S-100 16k EPROM board, 0-3 waits, 16k
boundry, 1k disables 2k blank 2708 installed
assembled. Tested. $110 ONO. Steve Dart
{03) 92.1765.

24 channel Markland concert mixer. 3 way
eq, 3 aux sends, 600 ohms inputs, 75 ohms
outputs, balanced, XLR, roadcase. $3,500
PO Box 47-301, Auckland 764-545.

K W Viceroy transmitter, SSB/AM/CW, 80
to 10 metres. Plus old radio parts $180. P
Cole, phone (03) 848.4970.

WANTED: Circuit diagram for Phillips TCA
1676 6M transceiver, buy or copy. Contact
Tony, 5/6 Lantaie Ave, Croydon, 3136.

SSTV Robot monitor wanted in perfect
order. Details to G Palmer, PO Box 366,
Surfers Paradise, Qld 4217, or phone (075)
39.9111.
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us know if you find a commercial enterprise

— however, no responsibility for so

SELL two vintage receivers (1) STCTRF 5
valve types 235/224 etc. (2) Kreisler 6 valve
types 6A7/6D6/6ES5, etc. Speakers.no cab-
inets. Stewart, 1/309 Windsor Road, Baulk-
ham Hills 2153 (02) 639.1927.

FOR sale: Unimetrics Stingray || SSB AM
23 channel CB radio. Very good condition,
$100 ONO, 8 Macintosh Street, Mount
Gambier, SA 5290.

FOR sale: Apeco CCTV camera RF or video
output, works with any TV, with new b’cast
quality vidicon and F1.4 lens. $200 (02)
960.3116.

MOTOROLA MEK6800 D2 evaluation kit.
Assembled, tested and working including
memory expansion, BUS buffers, 5 position
mother board. $285, phone (02) 440.8343
AH.

WANTED: Wharfedale Super 12 FS/AL'’s,
Goodmans 301's and Wharfedale Super 3s.
Also Harley-Turner 315’s, or others. G
Squires, 7 Elman Road, Cheltenham, Vic.
93.4470.

SIX aluminium knobs three sizes; eight DPOT
rocker switches; two sheets fibreglass board
360 mm x 330 mm; $5.50 total price five
lots available {08) 353.1278.

COMPUTER 2650 4k RAM EA-VDU cass-
ette interface, keyboard, etc. All housed.
Stacks of software $400 or separate $200
each. Howard 59.3667, Bardwell Park.
Urgent.

COSSOR CROs, 1 single beam $70 working,
1 double beam $30 not working. Phone {02)
637.4741, K Stanberg, 35 Malvern Avenue,
Merrylands, NSW 2160.

AUSTRALIAN Radio DX Club, for short-
wave and medium wave DXers. Monthly
magazine published. Write for details with
30 cent stamp to PO Box 67, Highett, Vie
3190 or PO Box 79, Narrabeen, NSW 2101,

REGULATED power supplies {ex computer)
.90v to +30v at 1A $20; -14v +10v and +20v
at 5A $30; and +/-5v at 50A $40; or the lot
for $65. Kris McLean, Granville 682.4015.

ADELAIDE readers who lack time, exper-
ience to build a kit. t will assemble it chedply
with 1 yr written guarantee. Paul Hampton-
Smith, Prospect (08) 44.1627.
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LINEAR
SN76018 10W. AMP
LM301A 2 PACK
555 TIMER
741-CAN METAL CAN
741 8PIN

MEMORY IC'S
2102A-4 1K STATIC
2114/4045 4K STATIC
5101-8 256 x 4, CMOS STATIC
4116 16K DYNAMIC

LM3900
LM3909
SN76477 COMPLEX SOUND CEN

CRYSTALS (1 0.005% @ 25°C)
XTAL — 1 Mhz

— 1.8 Mhz
— 2 Mhz
— 4 Mhz
— 5 Mhz
— 6 Mhz
— 10 Mhz
— 12Mhz

REGULATORS
LM309K. 5 VOLT
LM340-12. 12 vOLT
7805P
7812P
7815P

7400 3 pack
7401 3 pack
7403 3 pack
7404 3 pack
7410 3 pack
7430 3 pack
7438 3 pack
7439 3 pack
7448ea

7472 3 pack

MAIL ORDER

P.O.BOX 898 CROWS NEST. N.S.W. 2065 AUSTRALIA e

Silicon Valley

7486 3 pack
7490 ea
74145ea
74172 ea.
74174 ea

TiL 209 TIRED

TIL 220 Tl % RED

TIL 222 TI % GREEN

TIL 222 TI % AMBER

TIL 305 5 x 7 ALPHA DISP
TIL312 .3"7 SEGC/A
TIL313.37 SEGC/C

$0.55 FOR 3
$0.55 FOR 2
$0.75 FOR 2
$0.82 FOR
$3.32

$1.75

$1.75

Silicon Valley

23 Chandos Street 380 Bridge Road,

St. Leonards Richmond, Melbourne
Sydney, N.S.wW ViC

Tel: (02) 439 2965 Tel: (03) 429 4780

Silicon Valley

170 Sturt Street
Adelaide, S.A

Tel: (08) 51 4080

Silicon Vvalley

22 Ross Street
Newstead, Brisbane
QLD

Tel: (07) 52 1339

Silicon Valley

7-9 Kirk Street

Grey Lynn, Auckiand
N.Z.Tel: 76 1169
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PART NO
DIODES
IN962B
IN966B
IN4751B
IN47528B
IN47568
IN47588B
IN53878
IN6005B
IN6012B
IN6Q278
IN60308B
A14M
TRANSISTORS
2N267
2N2368
2N4141
MPS 3564
MPS 3565
MPS 3638
MJE 1103
C'MOS
4000
4014
4015
4018
4030
4050
4412
4441
4502
4506
4516
4518
4556
4581
4582

QNTY

1000
3300
200
800
650
550
100
350
350
850
350
9300

730
500
340
8700
3200
3100
427

2628
791
43

234

440

PRICE

0.18
0.18
0.25
0.25

- -0N
OO00 ONO®

TTL

7401

7405

7430

7439

7448

7472

74145
74172
74174
LINEAR

LM 339N

UA 709 CA
UA 741 CP
UA741CL
TL 497

TIS 156
75489
75491
75492
76018

1.C. SOCKETS
20PIN GOLD
22PIN TIN
28 PIN TIN
28 PIN GOLD
THYRISTORS
C1068B1
MAC11-8

ALL PRICES INCLUDE TAX

THIS OFFER VALID ONLY THROUGH OUR MAIL ORDER
DIVISION
P.O. BOX 898 CROWS NEST. N.S.W. 2065 AUSTRALIA

PLEASE ADD $2.00 FOR POST AND PACKAGING. GOODS WILL
BE DESPATCHED WITHIN 24 HOURS OF RECEIPT OF YOUR
CHEQUE OR MONEY ORDER.
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The lonospheric Prediction Service have
kindly developed propagation pre-
dictions for us, in the form of a com-
puter printout, which we can reproduce
directly. These predictions are known as
GRAFEX and contain a lot more infor-
mation than those we published
previously.

The left hand vertical column of each
printout lists the frequency, in MHz, for
each horizontal row of characters. Each
vertical column of characters represents
one hour, commencing at 00 UT on the
left-most column going to 23 UT on
the extreme right column.

Each printout is for a particular path,
named at the bottom. The month to
which the predictions apply, the mean
path distance and the great circle bear-

e

redictions

ing are also listed beneath each print-
out.

A variety of up to ten characters may
appear on the printout and their mean-
ings are listed in the table reproduced
here.

The form of the GRAFEX predictions
allows the indication of several ‘modes’
of propagation. The first mode is that
requiring the least number of ‘hops’.
This will mean two hops on paths of
length 4000 to 6000 km or so, three
hops on paths around 7000 to 10,000
km in length, and so on. The second
mode for a path will be the next in-
tegral number of hops that may be
required to propagate a signal over the
path.

Thus, the second mode for paths

A blank means no propagation is possible by a normal first or second mode.

A dot indicates that propagation is possible but probably on less than 50% of the days of
the month. This normally applies for the first F mode but under some circumstances the
first mode may not be propagated because the layer is too low (usually for hops greater
than 3000 kilometres) in which case the symbol applies to the second mode.

East Coast — South
Africa (also serves South
Centrat)

920

East Coast — North
Africa (also serves South
Central)

East Coast — South
America (also serves
South Central)

around 4000 to 6000 km in length
will involve three hops and for paths
7000 to 10,000 km long will involve
four hops, and so forth.

Mixed modes may also be indicated

(symbols M, S and X). That is, a
combination of hops involving both
first and second modes perhaps (this
indicates that considerable fading may
be experienced on signals); a mixture
of hops involving both the E and F
layers of the ionosphere, etc. (See
"Propagation, a Closer Look”, the July
1978 issue of ETI, pages 112 to 114.).

For ultra-reliable predictions follow
the times and frequencies indicated by
the F characters on the printouts. For a
bit of adrenalin in your operating, use
the % symbols area of the printouts.
But, for a real 'buzz’ look to the dot
symbols area and hang around during
the month of the predictions for those
magic days when the higher frequency
DX starts pouring through!

N Propagation is possible between 50% and 90% of the days of the month. It should be Six metre band amateur enthusiasts
pgétgdf thart‘ thcre‘ median F MUF for each hour lies between the lowest * . * and the highest should scan the printouts for those that
ST thvat iAo have characters extending into the
‘F Pr?pagta':ion .is possible.by thehfir§t S~To%e on atFlea:t 90%nc::f tshe d:zs ?‘f tr:\estm'gr'\}ro\r 40 MHz region and operate accordingly.
uniess there is a severe ionospheric disturbance. For frequencies on the ighe 5 . : .
the hour the probability Is 90% but this will increase slightly on lower frequencies. SO-OrdmaI:ed UZ'.V(:,rsa' T'r;e (UT) ':
: R 5 use: on a regaictions. or mos
‘E’ Propagation is possible by the first E mode and on less than 50% of days by the first le’ p that’ ival t
F mode. This symbol overrides * . ’ if present. f:()p = Isl kpurposeéMTa _Srhequ'v,a entf g
L ' . e well-known : us, times for
» Propagation is possible by the first E mode and between 50% and 90% of days by the . K
first F modes. This symbol overrides * % ', Eastern Australia will be 10 hours ahead
. - Eastern Australian Standard Time or
‘B’ Propagation is possible by the first E mode and by the first F mode on more than 90% of (E A . stralia - . =
the days. This symbol overrides ‘F’. h : 'S'TI_")' dfor dC:ntr\?\: Aus“::"a' ?/’
. s g " " ours ahead an or Western Australi
™’ Propagation is possible by both the first and second F modes. The strongest mode is 8 h head. Don‘t f = kt a o2
normally the first mode but the vertical aerial pattern may influence the mode received. ours ahea ‘ on qrget tlo take into
It should be noted that the second F mode MUF is just about the highest frequency account Daylight SaVIng Time where
showing ‘M*. and when it applies. Oh, heck, save
s Propagation Is not possible by the first mode but it is possible by the second mode. It yourself all the hassle and run a clock
should be remembered that propagation may be possible by other modes, e.g.: the third in the shack set to Universal Time!
F or mixed E and F modes at these frequencies. This symbol does not occur very often. For information on the areas served
‘A’ High absorption i.e.: above the ALF but probably too close to it for good communication. by the prediction charts, see ETI July
X’ Complex mixture of modes including the second E mode ( the vertical angles of the first 1978, page 113.
F and the second E modes are often very close).
i » Wi
a0 3 38 1x .
3r I 37 22, .1
Jo 3 Jo K13 $33
I3 ] I3 113, 132
& 3 3 PRl 1y
] 2138 5 32 FeE i
:‘l’ ::::‘: 5. 31 vt 13¥v
v ¥ iainaani. by b
8 ERRERR. 28 ARAARARAL. 24 FFFL, LFFF
an 2azaziz. 27 tatiatant. 11 27 FFFFL 1FF¥
20 IREAFIRT. 26 INERIRIRRX. > e FFFFY FFF
23 IFFFFFIL, 23 311zrR131%. 121 FF.
2 FFFFFFIL, 2% LFFYFFFFLL, 6 FFFFY, 3 LFFFF
3 it 43 FYYFFYFFIL, . i 23 FrFFFL. A2, RFFFF
t /'3 LLLLLLIZSS 0N U2 FYFFFFFFFIAX, . RIRF 71 FFFFFL AXR . LFFFF
't FRARANFF VL, I3 FFFFFFYFFFLIA, i 21 FYFYYL IRLRLFFFP
29 .Flllunm‘»’!l. 20 FFFFFFFFFALILL. . JIFFF 20 FFFF¥F SFRIRFFVFF
W B LLLLLLIZSE N 1Y FEPFFPFFAFRALLL. . L AFFY 1Y FFFFFFL FPLLIFFF¥r
14 RLLLLLLTLLTZ: S9N F 18 FFFFFFFFFFFFFELL. . . LFFFF 14 -FFFFFFFFF
17 AnnARnARARRY X343, (1. . 17 FEFFFPFFFFFFYFFFILRR, 1FF 17 FFFYFFEFFFFFFRILL, , 4FFFY 17 FRFFFFFIRLL. . . IFFFFFFFrF
1s . IMAARRAAAARFFRELLTAR . 18 FF FFFFLIRARLFF 16 FFFFFFFFFFFFFF LALLM FFF 1o FFFFFFALLRR.AFFFFFF
15 .. 1ARMAAAAARARYIIIR2RER 15 F FEFERARFFF 13 PFFFFFFFYIFF 112 FFFF 13 FAFFFLRL2LL5FF
1% L. LAAAAA  AAFANFFEXIME 1e FFFFFLLFFF 1. FFFFFFEFF 0n 1e FFFFFFLLLFFF
15 13.2 ARARRYFFART 13 FFFFFFFY 1 FYFFFFF g FFAVFFFLFy
1% 2551 ELLLLL LT " FFEFFP 1d FFFFFF 12 FFEFFFFFF
1 13 ANARRARA iX} FFFY 11 1 Laddid
10 1 FARREI A "w FFFY w 13 w FFFFFF
v rhrRnrY + FFFF v FF ’ FYFFFF
[] ARRFF [ FEFF [} FF 4 FFFFFF
r LL_ "2 14 FFF ’ L 14 FFFFYF
Y LL. .2 - FFr » FF Y FFFFF
] LLLTS ) FFFP b ] 14 s FFFF¥
L) L. L] FFF < F¥F Y FFFFF
J LLL1S T FFF g L4 I FFFFE
RARCH 197y MAKCH 197 RARCH ¥y RARCH  391Y
11033 any, Bisrance 18743 Ans, 1514U nns, 15083 any,
138.2 S€arING QUP 122, 1.0 V.2

East Coast — North
America (also NE and
South Central).
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Blob — Board
for

Digital Electronics by
Experiment

YOUR NEAREST
BLOB DEALER?
THAT'S EASY.
WRITE TO:

BLOB BOARD
ASSOCIATES

P.0. Box 23, SURREY HILLS,
VIC. 3127. or RING (03) 89-1019.

MR. BLOB SAYS: Come to see me at MacGrath . . ;

We will be demonstrating our fabulous range of Biob
Boards and Decs at MacGrath, 208 Little Lonsdale St.
Melbourne, on Friday February 16th, Saturday February
17th, Friday February 23rd and Saturday February 24th.
See my exciting range of projects that are so easy to
construct on my versatile decs and can be transferred to
my printed boards with a few quick blobs from my Scope
TC60 AUTOMATIC TEMPERATURE CONTROLLED IRON.

PROFESSIONAL

SOUND & LIGHT |
SOUND & LIGHT |
SOUND & LIGHT

year guarantee.

LITO

Importers of
Quality Electronic Equipment
Complete HIRE o SALES # DESIGN
service to the entertainment industry.
OFFICE and SHOWROOMS
2388 Gold Coast Highway,
Mermaid Beach. Qid. 4218.
Phone (075) 38-3331.

.

Automatic voice overide e tape-in, tape-out e

Available separate or in console C/W turntables and 200 watt power amp built-In. Mono or stereo. Size (mixer only) 17cmx
86.5cm x 9cm. Weight 4.5kg.

o New 250W Quartz lodine Effects projector for use with effects from
Lightomation range e Lens system totally enclosed to efiminate iight spill @ Cool,
qQuiet operation, high efficiency tangential air blower o Used free-standing or
suspended with adjustable handle
lens, 60, 85 & 100mm avail. o 14 attachments available — changed by slide-in
fotator system — wide selection of cassettes & 6" Effect Wheels o Mains voitage
selector gives range of 6 input voltages.

© STROBES o SOUND TO LIGHT UNITS ¢ ORY ICE FOG MACHINES o ROPELITES o

SUPERIOR DESIGN
CLEAN, CRISP SOUND
REPRODUCTION.

2 microphone in @ 2 x turntables in o T.T. start buttons o slaveoute 2

PROFESSIONAL
EFFECTS PROJECTOR

250

s?ectacular

upplied as "*Main-Frame Unit"* with 50mm

LIGHTING STANDS ¢ BEACONS
© JBL SPEAKERS & CABINETS ¢ Brochures avallable on request.

Complete with
20-minute timer

ERASES UP TO 30 EPROMS IN 10.MINUTES
$120 incl. sales tax and P&P.
10 EPROM VERSION $95 incl.

CALCULATORS AND WATCHES
AVAILABLE ex stock

92

CALCULATORS

TEXAS SHARP

Ti55: $59.76 ELSIMATE: $37.50

TIS8: $125.53 (Credit card calculator)
Ti59: $290.72 Calcutator prices tax exempt
TI-PG: $53.83

TI-MBA: $82.60

TI-25: $35.45

CASIO

FX3100: $55.20

WATCHES

12 function LCD
CHRONOGRAPH $42.50

EARDIM ELECTRONICS

PO Box 90, East Kew, 3102.
Aiso avallable from:

MACKAY ELECTRONIC DISTRIBUTORS PTY. LTD.
Regd. Office: 32 Woodhouse Rd, Doncaster East, Victoria. 3109. Ph: 842-4885

SALES AND SERvICE Allen DIGITAL COMPUTER ORGANS
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DIODES/ZENERS C MOS LINEARS, REGULATORS, etc.
QTy. Qe 4000 15 | |e™ QTy. Qrv.
1N914 100v 10mA .05 - =% MCT2 95 LM323K 5 LM380 (8-14 Pin]1.19
1N4005 600v 1A 08 001 . 8038 395 LM324 1.2 LM709 (8-14 Pinl 35
1N4007 1000v 1A 15 4002 .20 | LM201 75 CM339 7 LM71 a5
1N4148 76v T0mA 05 4004 395 LCM301 .46 78065 (34075) 9 LM723 .40
1N4733 61v 1 W Zener .25 4006 .95 tgggH L] tmgﬁ:g -gg t::;é fgg
1N753A 6.2v__ 500 mW Zener .25 :88; 32 {M309K (340K-5] 1.50 LM340T18 9 LM741 8.14] .36
1N768A 10v Z .25 : LM310 85 LM340724 9 LM747 1.0
1N759A 12v € .25 4009 LM3110 75 LM340K12 1.2 LM1307 1.25
1N5243 13v 0 25 4010 .35 LM318 1.75 LM340K1E 1.25 LM1458 .65
=
INS24i8 v : rd o2 17—
1N62458 15v - 25 28.}:2, ig LM320H24 79 tmg;g‘( ;gs ;hsﬂsgs :4:
: 7505 (LM320K5] 1.65 LM377 395 NE556 85 |
ary. SOCKETS/BRIDGES :8:; ;2 TM320K12___ 1.65 78L05 35 NE 565 9
8-pin pcb 20 ww 35 49 LM320§24 1.65 78L12 715 NE 566 1.25
Taon 5 50w 30 4016 .35 LM320T5 1.65 78L15 75 NES67 85
pi [ : w : 3017 785 LM320T12___1.66 78M05 .75
1 6-p|n pcb 20 ww 40 2018 75 LM320T15 1.65
18-pin pcb 25 ww 95 -
: 4019 .35
20-pin pcb 35 ww .95 4020 85
22pin ___pcb .35 ww 96 2021 JE T L &
-Of LA QrTy. aTty. aty. Qary.
g‘;pf: pc: 2: 2l 13—2— 4022 N3 o 6L 78 221100 WSz 30
; L pe = il : 4023 .20 40115 g3 75 7436795 JLs0a 30
o JOMBTRPE TR 2 v 1.25 4024 75 0215 7485 .55 75108 .35 aLS05 35
Molex pins .01 To-3 Sockets .26 4025 20 7403 .15 7486 .25 75491 50 741508 35
2 Amp Bridge 100-prv .95 4026 1.95 7404 10 7489  1.05 75492 .50 741509 35
25 Amp Bridge 200-prv 1.50 2027 T3 405 25 790 45 7aH00 15 aLs10 35
1038 75 7806 .25 %9 70 7aH01 20 %L1 35
TRANSISTORS, LEDS, etc. : 7401 55 7492 45 WHM 20 141520 30
anys | L ! 4029 1.5 7408 15 7493 38 7a4M05___20 s 35
2N2222 (2N2222 Plastic .10} Ak 4030 .30 7409 .15 nge .15 AH0B .35 S22 38
::fgg;: NP ':; 4033 1.50 7410 A5 | 7495 60 WHI0 .35 741832 35
21u3008 PP (Plalc Uarmarkad] 10— a3 245) | e s [ T e
2 ; . DSy TS 00 115 A -
NHET_ NEN 45 4037 .80 LLLL I (3 T R .
2N3085 NPN 154 60w . 4040 75 7416 25 | 22 55 | %22 40 | iS50 45
T1P125 PNP_Darlington 1.95 2041 69 e i L P L LR
LED Green,  Red,  Clear_ Yellow .15 . w1 40 | 7123 35 7N 20 7aLs1a 45
D.L747 7 seq 5/8" High comanode1.95 4042 .65 742015 125 45 | TAWAD_ 25 71576 50
MANT2 7 seg com-anode (Red) __ 1.25 4043 .50 7426 .25 7412635 7450 25 T TALS86 45
MAN3610 7 seg com-anade (Orange} 1.25 4044 .65 7421 2% | 182 95 | MM§1 .25 741890 65
MANB2A 7 seg com-anode (Yellow] 1.25 7046 1.25 73 96 — 90 7aHs2 .15 T sy 6
MAN74 7 seg com-cathode [Red) 1.50 2048 95 W32 20 74150 85 7aHs3 25 7415107 .50 |
FND359 7 seg.com-cathode (Red) 1.25 4049 T %31 20 M5l 65 | aHss 20 W13 120
3 73 20 T3 75 | 14WIZ__ 36 LS161 85
9000 SERIES 4050 45 7480 20 T 95 | ARl 35 | LSSy 85 |
QY LIAL - 4052 .75 78 195 7415 90 | TARI01 75 S
oo 85 gggf 22 4053 75 Tz A5 1T 65 | 7TAM103 55 | TaLs160 95 |
3:;?96 1':"‘2 ) .3 4066 .55 783 a5 | 14161 85 | 7AHI06 95 | 74LS1GA 120 |
’ : Joe8/Tac0: S L L
MICRO’S, RAMS, CPU'S, E-PROMS 407 .25 — - —=t— e =]
a8 .70 7165 1.10 7%L03 .25 715244 1.70
ey R 4081 30| |3 J0 | a6 125 | LM 30 | 7eLsi6r 95
0¥ ] 130 NoTR4 A 4082 B0f |7 e 50 “ats 80 | L0 20 | 74Ls368 95
3723 1.50 2114 5.60 2507 o — e —am % ;
3T24 2,00 2513 6.25 2 750 28 | 0 16 85 L0 38 74500 35
3797 1.00 270 10.50 4511 95| | Ma 25 —7aveo 85 [ L3O 45 ] 74802 35 |
745188 3.00 2716 D.S. 34.00 4512 1.10 _ 1183 .20 4 14181 2.25 7447 195 | 74503 .25
488 1,26 2716 (5v} _59.00 4515 295 T4 25 _7agz 5 | 7aLs1 45 | s 26 |
489 1.25 2758 (5v) _23.95 2579 g5 950 40 | 70190 125 | 74Lss. 65 | 74505 35
1702A 4,50 3242 10.50 : [ a5 | mm 2s | L2 45 7508 35
AM 0050 ___4.00 4116 11.50 4522 110 w12 a0 | e g5 | ;s a0 | msw 36
6800 13.95 4526 950 | a3 25 74193 85 UL 45 st 35
MM 6314 3,00 6850 7.95 4528 1.10] | S T 19 95 | 16L05 85 | 820 25
MM 5316 3.50 80BD _ 7.50 | 4529 951 | 7415 35 | 7a195 .95 7283 55 | nasen .20 |
MM 6387 3.50 8212 275 MC 14409 14.50 I 7419 95 40123 85 74550 20
MM B e e b C 144 851 | T80 55 | 24197 95 74L500 .30 1ss) .25
TR16028  3.95 £218 200 L ie_d. T am 15 74198 145 Ls0l 30 | 74564 15 |
UPD 414 4,95 8224 3.25 74C151 1.50 — 1 =3 = e
ZBOA 22.50 8228 6.00 s — _—J-Go
Z 80 17.50 251 7.50 CABLE ADDRESS: ICUSD i
ZBOPIO __ 10.50 253 18.50 L asnd 8
2102 1.45 255 8.50 TELEX # P Ly —
21020 1.75 TMS 4044 9.95 — s1e0 65
HOURS: 9 AM. -6 P.M. MON. thru SUN, — ;::::; -:g— -
N M T Jas157 .15 |
45158 30
7889 Clairemont Mesa Bivd. ¢ San Diego, California 92111 U.S.A. r————;‘::;:‘mm-—:-g: 4
T304a97 B 0% .29
NO MINIMUM auNn 215 |
COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED SPECIAL DISCOUNTS
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.
ORDERS OVER $100 {(U.S.) WILL BE SHIPPED AIR NO CHARGE. Total Order DRduct
PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS. $35-899 10%
ALL 1C'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED. $100-$300 15:/o
CREDIT CARDS ACCEPTED: $301-1000  20%
Phone {714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge
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NOW IN STOCK!
ETI 650  STAC TIMER KIT

Including Cabinet

$89.50 ea. rers4

2114 1K 4-Bit RAM
$7.95 ea. rap 30c.

ALPHA Connectors and Ribbon Cabile,
14 to 50 way.
Use of Bench Press available no charge
to our customers.

NOW AVAILABLE EX STOCK:

The new SINCLAIR DM 235 Digital Multimeter.

Large 3' digit display reading to plus/minus 1999. Six functions
in 26 ranges. DC volts, 1mV to 1000V, AC volts, 1mV to 750V. DC
current, 1uA to 1A. AC current, 1uA to 1A Resistance, 1 ohm
to 20M ohms. Diode test, 0.1uA to 1mA. Impedance, 10M
ohms. 12 month guarantee. P&P $2.

ONLY 3145 incl tax. ($132 tax exempt)

Also available; The ideal pocket size digital
muitimeter, the SINCLAIR PDM 35, for only

361 50 Incl. tax.

(856 tax exempt) P&P $2.

We also stock Soar, Sanwa and Arlec multimeters and Trio oscilloscopes,
signal generators, etc.

o Philips AD12 K 12 TK 3 way 12" 40 watt speaker kits, complete,
$279.50 pr inc tax.

o Philips AD 8K 40 3 way 8" 40 watt speaker kits, complete; $195 princ
tax

o Philips AD 8K 30 2 way 8' 30 watt speaker kits, complete, $137.50 pr
inc tax.

o Philips ADO 160 T8 stereo tweeter kits incl crossover caps, $26.75 pr
inc tax.

o Large range of Phllips, Plessey-Foster and CTS speakers in stock.

o Philips EUY-10E 023LE Tape Printers, $75 ea inc tax.

o South West Tech Keyboard kits, $85 ea inc tax.

o Micro Honeﬁweu Hall Effect Keyboards, $120 ea inc tax.

o Daneva Keyboards (63 keys) $45 ea Inc tax.

WE NOW STOCK a huge range of semiconductors (incl micro chips) by all
leading manufacturers at most competitive prices. Also a full range of
capacitors, resistors, plugs, sockets, cables, connectors, instrument
cases, transformers, Vero and Blob board, Continental breadboard, ETI
and EA project boards, Chart Pak, potentiometers, in fact, just about
everything electronic at Melbourne’s leading electronic centre.

Make sure you visit our ‘BARGAIN BAR' where you’ll find:
¢ Transformers from 20c ea. o Resistors from 1¢ ea.

e Capacitors from 2c ea. o Pots from 5¢ ea.

o Diodes from 3c ea. o Transistors from 5c¢ ea.
Plus lots of other goodies at similar low, low prices.

lied tax
holesale

Send 30c stamp for catalo%ue. All components can be su
exempt through our new wholesale division, Ellistronics

EWISTRONICS

289 LATROBE ST, MELBOURNE 3000
Phone (03) 602-3282
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- HELP!
ETl NEEDS
You/

WE ARE LOOKING for someone to work on ETD’s project
development staff. Applicants must be capable of, firstly,
designing and breadboarding prototype circuits, and secondly,
converting the proven circuits into well-built finished projects
of the high standard necessary for publication.

Skills required include a good standard of workmanship,
both electronically and mechanically. Ability to design pc
boards would be an advantage, though limited experience in
this area should not deter candidates from applying. A strong
background in digital electronics is essential.

The majority of work is design and construction, but it
will be necessary to liaise with other editorial staff in the
presentation of the magazine project article.

The job is in our project development lab at Rushcutters
Bay. Salary will depend upon experience and ability, but
will be in the region of $12 000.

For further information phone Phil Wait on (02) 33 4282,
or write, enclosing a complete resume, to Staff Vacancy,
Electronics Today International, 15 Boundary Street,
Rushcutters Bay, NSW 2011.
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Ideas for

experimenters

These pages are intended primarily as a source of ideas. As far as reason-
ably possible all material has been checked for feasibility, component
availability etc, but the circuits have not necessarily been built and tested
in our laboratory. Because of the nature of the information in this section
we cannot enter into any correspondence about any of the circuits, nor

can we produce constructional details.

Electronics Today is always seeking material for these pages. Alt published
material is paid for — generally at a rate of $5 to $7 per item.

‘Cold-start’ For CD Uaits

Many cars are fitted with cold-start
coils, which operate at full current only
on starting, then are fed via a ballast
discarded when CD ignition is fitted,
and the coil is run at “full power’ all the
time. It’s a simple matter to arrange for
the cold-start circuit to operate a relay
inside the CD unit which switches in a
second capacitor C2 across the miain

one, thus increasing the energy of the
spark when the engine is starting. After
starting, C2 is no longer in circuit and
the main capacitor C1 alone supplies
current to the coil, thus alleviating any
charging problems with attendant loss
of power at high revs.

RLA is any 12 volt relay, and C2 can
have the same value as the existing
capacitor C1, usually 470n or 1u0.

O——AMAA—-
FROM
RECTIFIER THYRISTOR
CCT NC
12V EXISTING
RELAY |CAPACITOR
TO COLD START BALLAST
CONTACT ON C1 RESISTOR
IGNITION SWITCH :: (NOT USED)
OR STARTER
SOLENOID TO
TRIGGER
Cc2 e COIL
PRIMARY
e I
TO SENSOR oy n
o1 BELL
1A
-
[}
SCRA 1
- -
BELL |
NOTE |PUSH
Q1.02 are 2N3706
D1 is IN4OO1
QS‘\ﬁ

Rain Alarm/Door Bell

With S1 open the circuit functions as a
doorbell. With S$1-closed, rain falling on
the sensor will turn on Q1, Q2 and the
thyristor will trigger activating the bell.
R4 provides the holding current for the

thyristor while D1 prevents any damage
to the thyristor from back EMF in the
bell coil. The sensor is made from 3
square inches of copper clad board with
a razor cut down the centre. C1
prevents any pickup in the sensor leads.
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/ FRG -7

YAESU
RECEIVER
for amateurs,
. ———t novices
1@!’#“ and
32T T short-wave
. n""- listeners
T

Latest model includes line-tune adjustment

MANUFACTURER'S TECHNICAL DATA
e Elecfronic band changing.
e 0.5-29.9 MHz continuous coverage
e Uses Wadiey loop (drift canceliation
circuit) to derive synthesized het-
rodyne oscillator signal.
e LSB, USB. AM and CW
e Frequency readout better than 10 KHz
(readable to 5 KHz).
e Stability within 500 HZ during any
30-minute period after warm-up
e Betterthan0.7 Vfor10dBS N/SSB
and CW. Betterthan2 V for10dB S
N/N AM
e Selectivity
at -50 dB
Input impedance high 0.5-1.6 MHZ
50-75 ohm 1.6-29.9 MHz.
234V AC 50-60 Hz or 12V DC external.
internal dry cell operation optional.
Size 340 mm x 153 mm x 285 mm.
Price $389.00
YAESU FRG 7 internal battery hoider
tor 8 size ‘D’ cells, $10.
e Pricas include Sitax, freight extra. Prices
and Specs subject to change
Explore. the wonderful world of short-
wave listening
Hear broadcast stations, amateurs,
ships, aircraft and morse code from sta-
tions all over the globe.
Provides an introduction into many as-
pects of electronics and communica-
tions, CB'ers upgrade and widen your
scope of operation. The FRG-7 will pro-
vide the means of listening to the
amateur bands so that you can get the
teel of amateur “ham’' radio.
You can tune into the morse practice
transmissions and broadcasts con-
ducted by the Wireless Institute of Au-
stralia: the Radio Amateurs representa-
tive Society in Australia.
Write for a descriptive brochure.
Remember, BAIL has been the au-
thorised agent for the YAESU MUSEN
CO LTD since 1963. Our experience
gathered over these yearyears, and a
lifelong participation in electronics,
places us in a superior position to handle
warranty, after sales service and advice
on the wide range of Yaesu amateur
radio equipment.
Avoid unauthorised handlers of equip-
ment as it generally results in the supply
of non-export 110V sets with 2-core AC
power cables, instruction manuals
printed in Japanese, lack of service etc.
Consult us for advice on your require-
ments in the field of short-wave listening
and amateur radio.
For further information call or write to
the Amateur radio specialists.
Austraiian YAESU Agents since 1963.

60 Shannon St.. Box Hill Nort
ELECTRONIC Vic.. 3129
SERVICES Ph 89 2213

3KHz at-6dB. 7KHz




KITS
Colour tank battles, $48.50
B&W road race, $28.00

Colour wipeout/breakout, $42.50

CHIPS

AY-3-8610 (10 games), $15.50L AY-3-8603 (road
race), $15.80

AY-3-8605 (warfare), $16.50

AY-3-8606 (wipeout/breakout), $16.50

AY-3-8607 (shooting gallery), $16.80

Colour encoder module, $9.80
With 4.43MHz erystal, $13.00

CRYSTALS

1MHz, $6.50

3.579 MHz, $2.60

4.43MHz, $4.10

Kits include all parts, just add controts and case.

WATCHES

@ @ 12 function chronograph LCD, $42.50.
@ @ AUSTRALIA Prices include postage within Australla.

PO Box 40, North Balwyn, 3104. Victoria.

AUDIO ENGINEERING & PRODUCTION

SCHOOL OF ELECTRONICS

If you're serious about audio
engineering, are willing to
study hard, attend lectures
and practical recording
sessions, contact John
Burnett or Stephen Penning,
A.S.R.E.

¢ Basic Electronics Course — 12 weeks $180
¢ Phase 1 Audio Course — 12 weeks $180
o Phase 2 Digital Course — 12 weeks $180
o Phase 3 Radio & CB Course — 12 weeks $180

Courses are designed to teach you the maximum
amount of knowledge in a practicat period of time.
Day & Night classes, Weekend Seminars.

ECONOMIC DIGITAL

CONTROL

announce their
5,

z

Si:?n:jlii;ss(rl‘r?cplﬁmg;‘%ﬁo%d%rg.)a?g g;gg gi\\mgs?;gg Prices don't include sales tax.
ECONOMIC 2513 U/cASE DUAL SUPPLY. " "310.00 TR Lt
DIGITAL 2708 EPROMS............. ..~ e 813.00 . pv——
CONTROL 6502 MICRQ P ../ $13.25

PTv.LTD. 63 KEY KEYBOARD, UNENCODED | $45.00  DISCOUNTS AvAILABLE
PO Box 817, Crows Nest 19 KEY KEYPAD, 0-9 plus ABCDEF ... §15.00 ON QUANTITY ORDERS

NSW, 2065 Prices subject to change without notice
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Ideas for experimenters

Sw2

+ 5V SUPPLY
FROM

470R

LOGIC
SYSTEM

PROBE

Logic Noise Detector

Ever since the advent of binary logic,
spurious noise spikes and pulses have
been the curse of the designers of even
elementary systems. This circuit will
help detect ‘noisy’ logic levels. With
SW1 in position |, any logic zero spikes

OV FROM
LOGIC SYSTEM

NOTE

SW1 is 2 POLE CHANGEOVER
Sw2 15 PUSH BUTTON

IC1 18 7402

LED1 18 THL209

occurring on a steady logic ‘I" will set
the R-S latch and the LED will be
illuminated. With SW1 in position 2,
an extra inverter is brought in, and
the circuit will be triggered by any logic
‘I’ spikes.

)Tu
T"

9 5v

M2

YAAA

100R

|c3<)>—J\/\/\——-oolP1

IC4a

S\POY.

100R -L 1
I\ LED2
1IC2
/]

100R
| 1cac P AAA—00/P2

330R
Sv

ICab
NOTE

IClis CD4049 CMOS

IC2is SN7404 TTL

IC3,4 are SN7400 TTL

Test Unit for Sequential Logic

Any one testing a sequential logic
circuit requires input pulses free of
contact bounce. This unit does this,
providing two switched, jitter-free
outputs and a ‘slow’ variable speed
clock. The complements of these signals
are also provided.

. 100R =
| ICab p—\/\/\/*—o o/r2
330R LED3
L—ic2e sv
| //

The components shown give the
clock a frequency range of 1-200 Hz.
The clock’s buffered output will drive
up to two TTL inputs.

The 100R resistors on all outputs
provide some measure of accidental
short circuit protection.
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ELECTROCRAFT

PTY. LTD.

68 Whiting Street, Artarmon, 2064
Telephone 438-4308. 438-3266

Far out
TV reception

for caravan
owneys.

ELECTROCRAFT antenna kits are the simplest
method of providing your RV with excellent TV and
radio reception. The modern space age design and
compact construction give these antennas an
attractive appearance to go with today’s
handsome RV’s. The unique circuitry of these
antennas will give you the best possible color and
black and white reception on all 82 VHF/UHF TV
channels and AM/FM radio.

All four models raise lower and rotate from
Inside the vehicle. When in travel position, all
exposed parts are snug against roof of vehicle
protected from damage by tree limbs and wires.

For years of trouble free service all exposed
parts are either stainless steel, aluminium or tough
ABS plastic and will never stain or corrode finish of
vehicle. Easy to install on most RVs with only
simple hand tools. Cranksuptoa maximum height
of 44" above roof and extends only 4" above roof
while in travel position.

RVH-3
DELUXE MODEL WITH BUILT-IN
SPLITTER & 12VDC RECEPTACLE.

Features:

o VHF/UHF TV (Channels 2
thru 83)

» FM radio (88 to 108MHz)
# AM radio (535 to
1605KHz)

¢ 75 ohm output

o Built-in splitter for second
outletl o TV set cord with
band separator

¢ 12V0C receptacie

® On-off switch

o Indicator fight

¢ shipping wt. 18 Ibs.

KIT INCLUDES: Solid State
Antenna, Lift Assembly,
12vDC Power Supply/Wall
Outlet, 20' Downlead Cable
and TV Set Cord/Band
Separator.

We are the
experts —
30 years in the

/ antenna
business.

Open Mon. to Fri. 8-5. Sat. 8.30-12.
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Atthe SCHOOL OF AUDIO ENGINEERING where you
can learn the latest technology of music recording
and production.

The classes are conducted in two fully equipped
studios (Sydney 16 track and 8 track; Melbourne 8
track) with;

o UNLIMITED STUDIO TIME*

o JOIN IN PRODUCTION

o SMALL CLASSES (15 maximum)
¢ INDIVIDUAL STUDIO TIMES

0 GUEST LECTURERS

RECESS HANDLE FOR
SPEAKER BOX R338

"SWSAS 0QL-S 10§ L1owd ysid Addoyy azis-jng

Course commences: FEB 1979

SCHOOL OF AUDIO ENGINEERING COMPUTER
SYDNEY BITS

420 Elizabeth St, Surry Hills. 2010. 47 Birch Street

BLACK SEE-THROUGH
GRILLE CLOTH G111

e e S g Tel: (02) 699-7931 BANKSTOWN. NSW. 2200.
HOLDEN WASP MELBOURNE A DIVISION OF AUTOMATION
INTERNATIONAL 36 Rae St, Nth. Fitzroy. 3068. STATHAM PTY. LTD.
PO Box 532, Marrickville, 2204. Tel: (03) 481-1627 (02) 709-4144. Telex AA26770.

39 Chalder St., Marrickville,

Trade Enquiries Welgome.
or Phone (02) -60-3488.

*Sydney only
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Ideas for experimenters

IC1-QUAD 2 INPUT NanND GATE
a T
—

B—

e,
ICb ¥
_*.

—

ICla p—8
/

—

1IC1c

1C2~ QUAD 2 INPUT NOR GATE

- -
20 p—

C2a)k

1ICg p—~C

Exclusive OR and NOR gates

When constructing logic circuits which
need either an exclusive OR or exclusive
NOR gate, and one is not available,
the following arrangement of NAND
or NOR gates can produce the required
results. The circuits can be constructed
using standard TTL or CMOS gates.

IC1 1c2
TRUTH TABLE TRUTH TABLE
i alelc | alBic
[oTofo 0 0
f——dp——t——

o1 | 0o, 1:0
o+ +——

11 @
+—t - ~

1 1 J

—

2102 Memory Tester

This circuit provides for the testing of
1024 bit X 1 memories, such as the
2102 series, in two modes. Mode-1
cycles the memory continuously
through write and read, alternately
writing zeroes and ones then reading to
ensure the write was successful. Mode-2

NOTE:
1IC1 1S 7404

allows the write of a signal onto the
memory, then continuously reads it to
ensure the data is stable.

In both modes, the output from the
memory is compared with what should
be there, and if there is a difference,
an LED flashes, accompanied by a click
from the speaker. In mode-2, on power
on, a continuous noise will be heard
from the speaker, on pressing the
WRITE’ button this should vanish.
Similarly, a brief pulse of noise will be
heard in mode-1 before the write is
completed. The oscillator frequency
is about 20kHz with components
shown.

In mode-2, when the supply voltage
drops below 4.5V memory is not stable
for more than a fraction of a second,
although this does not show up using

1C2,384 ARE 7493
IC5 IS 7486 w5y Mode-1.
cK
A
Ic2 8 Vee
c AO
o 8
4
- E
[ 6 1S
CK 7 2102 +5V
A GND
d . SOCKET o)
iIc3 '] 1 777 1
() 16
15
> /f LED1
A9 3 1l 9g
[ RW |Din | Dout [ﬂ
LN w.
LS1
8
1c4 Bohm
c
= L g
CYCLE TEST | swi 0
1«8
READ TEST
+5V
swzlwmrs

h
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ELECTRONICS

HOTEL CAR PARK
BEXLEY NORTH
502-2094

Canon Calculators
Peak and Hioki
Multimeters
Audio leads & plugs

ALL QUALITY
COMPONENTS

FEBRUARY SPECIAL

Motorola 555 Timers
40c ea.
L]

WE STOCK
COMPONENTS FROM:

IRH
RALMAR
A & R SOANAR
SILICON VALLEY
Plus many more

MAIL ORDERS

18 Sarsfield Circuit,
\Bexley North. 2207
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 SEALED,RECHARGEABLE,
MAINTENANCE-FREE BATTERIES. ..

M YUASA *
b recha abile ki %-
"mm f“:"’:»‘.\
NP#.5-6 6V 4.5Ah -
YUABA BATTERY CO., wro. NFe Li LY.

YUASA

maintenance -tree
techarge abie
battery

NPE8-8 6V B.0AM

vuamns na

YUASH

Internationally accepted YUASA BRAND bhatteries have such features as — _
® no maintenance, never need topping up e unspillable, may be charged/discharged in any position ® wide
range of capacities.

§ SEALED NICKEL CADMIUM = SEALED NICKEL CADMIUM SEALED LEAD CALCIUM
S BUTTON CELLS  SINTERED PLATE CELLS BATTERIES
g

« Various types available for » Various types available for — # « Long life, 1200 cycles or 5 years float
Standard rate discharge High temperature operation, service life possible
High rate discharge Rapid recharging, Selfresealing gas release safety
Trickle charge High rate discharge venting system
+ Large range, 1.25 cells available in - Selfresealing gas release safety May be continuously cycled or float
single or multi cell stacks from venting system charged :
10 MAH to 500 MAH - Large range 1.25 volt cells from May be charged and discharged
= May be charged and discharged 140 MAH to 3500 MAH over a wide temperature range
over a wide temperature range « ‘AA’,"C’ and ‘D’ sizes available Long shelf life, capable of prolonged
open circuit standing
Large range —
6 volts from 1.2 A.H. to 10 A.H.
12 volts from 1.9 A H. 10 20 A.H.

ADDRESS ALL ENQUIRIES TO:

New South Wales: |E.|. Pty. L1d. 109 Alexander Street Crows Nest, 2065 Phone: 4382722, 4382932

Victoria: LE.I. Pty. Ltd. 29 Stafford Street Huntingdale, 3166 Phone: 544 8411

Queensland: Bob McKnight (Trading) 23 O'Connell Terrace Bowen Hlls, 4006 Phone: 52 7600

Western Australia: R.F Datodi & Associates 16 Prowse Street West Perth, 6005 Phone: 3214429

South Australia: Aquavia Controls Pty. Ltd. 61A Baden Terrace O'Sullivans Beach, 5166 Phone:; 384 1444

Tasmania: George Harvey Electric Pty. Ltd. 76 York Street Launceston, 7250 Phone: 31 6533. 162-164 Argyle Street Hobart, 7000 Phone: 34 2233

IMPORTED BY CHIQRIDE Chloride Batteries Australia Limited
now the most complete range available in Australia

Electronics Today International — February 1979
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componen

constructor

EVERYTHING FOR
THE CONSTRUCTOR
AT ONE SHOP
AT PRICES TO SUIT

. YOUR BUDGET

tS

" SPECIAL!

with our super Kkit.

Make your own PCB’s

ONLY $8'50

~\

SILICON VALLEY

STOCKISTS

— CAPACITORS —
— RESISTORS —
— POTS —

— SWITCHES —
— PLUGS —

— SOCKETS —
— PANEL LAMPS —
— TRANSISTORS —
— DIODES —

— BOXES —

— LEDS —

— IC’'s —

.

_

Try us for the

Block Capacitors
Silver Micas
High Voitage

& etc, etc

hard-to-get components

_

Trading hours from 1st Jan '79.
WEEKDAYS: 9am - 5.45pm
SATURDAYS: 9am - 12 noon
TRADE ENQUIRIES WELCOME

Cnr. Eidridge & Willfox Rds

BANKSTOWN, NSW
709-4706

—E—
NORTRONICS

AUDIO & DIGITAL
TAPE HEADS

o
=

g J

for long life extended response

o Replacement heads for cassette decks,
reel to reel decks, cartridges and cassette
recorders. Also professional recorders
and duplicators.

o Will fit AMPEX, SCULLY, TEAC, ATC,
GATES, PENTAGON, IFONICS and many
more.

o Complete range of Alignment tapes for
cassette, reel to reel and cartridge decks.

o REGULAR MAINTENANCE ENSURES
CONTINUED OPTIMUM PERFORMANCE.
Nortronics manufacturers a full range of
audlo care products.

o NORTRONICS audio care products are
designed to care for and maintain your
valuable recording equipment.

¢ SEND TWO 20c STAMPS FOR OUR FREE
BROCHURE ON THE COMPLETE
NORTRONICS RANGE.

EMAC
INDUSTRIES rty.L10

9 Meriton Place, Clayton SouthJ

3169. Tel: 544-5157
.
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CARTRIDGES

i |

| [CARTRIDGES| |

] ADC 2L et e timtaten . $125 |

J ADC XLM MK3..inis $99 |
ADC VLM MK3 ... $82

) ADG QLM 36 MK3 o 575 |

| ADC QLM 34 MK3 ..o $58

| ADC QLM 32 MK3 . $42 |

i ADC QLM 30 MK3 ...o.oooovriieicics $30
DENNON DL107 ..o

] DENNON DL109R .......cc.coovvee

DENNON DL 109D ................
DENNON DL103....oooveiiiniieiiinn
AU310 Trans for DL103........
DENNON DL103S .......
AU320 Trans for DL103S
Shure V15 Type IV..........
Shure V15 Type lll...
Shure M95ED
Shure M91ED
Shure M7OEJ.......ccocooviiminimniacecninnns
Shure MB5E .....ccoiveeiviiiiiiiieeiiieeaeen
Shure M44E ........ccceeriviinniiacees .
Shure M24H ..........cocoovvinnenees
Shure M70B ................

Shure M75CS.....

Shure M44-7.....

Jelco MC9 ...
Jelco MC-14D.
Jelco MC-14E.
Jelco MC-45E.

..................

|
|
[}
|
|
|
i
|
[
|
|
|
|
|
|
|
|
| Shure VWBSE......cccoovvmicrrinis L
i Shure NISED .......ocooevieeiiemiienaniasnne
Shure N91ED ...
| Shure N70EJ
| Shure NSSE..........
i Shure N44E ...............
Shure N24H ........cvveeiiiiiiiiiaeeieeenne
| Shure N70B.........
1 SHURBINTSBC . ... 000 mabien. hemessrivansevsne
|
|
[
i
|
0
|
|
|
|
|
|
|
0
|
|
|

Shure N44-7

Jelco ND-9............. ....58
Jeico ND-14D ..., $12
Jelco ND-14E ..o $28
Jelco ND-45E ......cccovivmmmiinniniieiien $45

[TONE ARMS|

ADC LMF-1......

ADC LMF-2......ccovimscnnvimine e

Grace 707 ............... S

Jeico SAS50 "

Jelco SA200 ................. P $69
[ACCESSORIES]

Headshell JS-10 Blk Al1................ $8.50

Headshell JS-20W Nat A1 ............ $9.50

Headshell JS-50 Solid Blk A1...$11.75

Stylus Press Gauge........c.c.c.ocoeeee $4.95

Static Discharge mat..............c..... $7.95

Stylus Microscope....
Static Eliminator Gun ................ $19.95

0 Goods listed are offered subject to availability.

§ Prices include postage anywhere in Australia.

i Write, phone or call in. Send SAE for full
cartridge and styli price list.

CAMPBELLTOWN HI-Fi

107 Macquarie Ave,
Campbelitown, NSW 2560

Open all day Saturday

Ph. (046) 25-6067
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SERVICES

ADVERTISERS INDE X

electronics today

READERS’ LETTERS
No charge for replies but a foolscap-size stamped addressed envelope must be enclosed.
Project queries can only be answered if related to item as published. We cannot assist if
project is modified nor if components are otherwise than specified.

We regret we cannot answer readers’ enquiries by telephone.

MICROFILM
Microfiche editions of this publication are available by annual subscription from Micro-
systems Pty Ltd, PO Box 188, North Sydney, NSW. 2060.

SUBSCRIPTIONS AND BACK ISSUES

ETI subscriptions cost $19.00 per year (inc. postage) within Australia, Cost elsewhere
is $24.60 (inc. postage — surface mail). Airmail rates on applicatiQn.

Back issues cost $1.25 each plus 45 cents post and packing.

We can supply only the following issues.

1976: Nov., Dec. 1977 All issues except Jan, Feb, March. 1978: All issues.
Photostats are available of any article ever published In ETI. We charge a flat $2.00
regardless of page quantity from any one issue of ETI. Thus if the article is in three
issues the cost is $6.00. Send orders to address below,

Binders $4.50 plus 90c post NSW, $2.00 other States.

COPYRIGHT

The contents of Electronics Today International and assoclated publications is fully
protected by the Commonwealth Copyright Act (1968).

Copyright extends to all written material, photographs, drawings, circuit diagrams and
printed circuit boards. Although any form of reproduction is a breach of copyright, we
are not concerned about individuals constructi ng projects for their own private use, nor
by pop groups (for example) constructing one or more items for use in connection with
their performances.

Commercial organisations should note that no project or part project described in
Electronics Today International or associated publications may be offered for sale, or
sold, in substantially or fully assembled form, unless a licence has been specifically
obtained so to do from the publishers, Modern Magazines (Holdings) Ltd or from the
copyright holders.

LIABILITY

Whilst every effort has been made to ensure that all constructional projects referred to in
this edition will operate as indicated efficiently and properly and that all necessary
components to manufacture the same will be available, no responsibility whatsoever is
accepted in respect of the failure for any reason at all of the project to operate
effectively or at all whether due to any fault in design or otherwise and no responsibility
is accepted for the failure to obtain any component parts in respect of any such project.
Further, no responsibility is accepted in respect of any injury or damage caused by any
fault in the design of any such project as aforesaid.
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THE JVC RECEIVER.

| Every bit as revolutionary as they look, and then some.

in our case, looks are never

deceiving. Because all

our new DC integrated

stereo receivers com- g

bine unprecedented,
revolutionary styling
with unique electronic
design features that
reflect JVC's more
than 50 years' ex-
perience in audio

development and g rf
innovation. \ :/
DC Power Amplifier

Design

All four new JVC receivers feature DC amplifier
circuitry. They offer virtually distortion-free perfor-
mance (0.03% THD) throughout the entire audible
spectrum. As a result, the sound you hear is clearer,
cleaner and crisper. In addition, your speakers are
protected with the Triple Power Protection circuit
and you can monitor
output wattage with
dual power meters.
Choose from 120,

85, 60 and 35 watts/
channel.”

SEA all the way

All four receivers offer
JVC's exclusive built-in
SEA five-zone graphic
equalizer for more
complete control of
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: | the music spectrum than

: 1. conventional tone con-
trols. You can attenuate or
accentuate any of five
separate musical bands,

< ’S 2 and as an added feature,
> -} we've incorporated a
v i special button so thatthe SEA
J circuit can be switched to your
tape deck.

Pushbutton Source Selectors
A horizontal panel of pushbuttons
provides total control over all functions.
And brilliantly illuminated LEDs instantly
"y indicate the program source. Professional-
type slider controls set volume and balance.
Combine all these exclusive features with high
sensitivity and tuning precision, thumb control tuning
wheel and accurate dual-metering and you'll see just
how revolutionary the new JVC DC integrated stereo
geceivers are. Play one at your JVC dealer soon.
For details on all JVC
Hi-Fi Equipment, write to
JVC Advisory Service,
Box 307, North Ryde,
N.SW. 2113.

For pure Hi-Fi
entertainment!

JVC

+ @ 8 0hms, both channels driven from 20H2-20 KHz. with no more than 0.03% THD.

wT87/78
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Technics have been the
innovators of so many
outstanding new concepts in
audio technology. And they have
done it again: the RS-M85, the
‘world’s first quartz locked direct-
drive flat type cassette deck.

It has so many design features —
like the rugged two-motor tape
drive including a direct-drive
capstan motor; feather-touch IC
logic controls; radically new style
peak/ VU meters; and an
incredible wow and flutter rating
of just 0.035% (WRMS).

The bar graph FL (fluorescent)
level meters are the most novel
features of the RS-M8§5.
Eléctronically controlled, so
response time is instantaneous,
these make conventional needle-

For a National Technics catalogue please write to:
National Technics Advisory Service, P.O. Box 278, Kensington, N.S.W. 2033

type meters obsolete. Highly
accurate, the FL meters give
direct parallel readout for instant
comparison between channels.

The capstan drive has a quartz- L#_,
locked servo system that keeps |
tape speed constant. The record‘y"x
playback head is laminated with |
Sendust, a recently developed
material which is exceptionally
hard and durable. Wide
frequency response and negligible
distortion contribute to the hi gh
quality in sound reproduction.
The RS-M85 is just one of the |
exciting models from the range |
of Technics cassette decks. See !
them for yourself at your dealer. !

Technics

hi-fi



