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A new dynamic generation of
Maxell tapes.

When Maxell announces an improvement in the quality of its
tape, you can bet the improvement has to be pretty dynamic. In fact,
we think our new generation has even gone beyond our own standards
of superior sound reproduction.

Take our high level (CrO2) position tape — the UD-XL II.
Maxell engineers have succeeded in expanding its dynamic range in the
middle-low frequency range by 1 dB, while also pushing its sensitivity
by 1 dB in the high frequency range. Then look at our normal position
UD-XL I, UD and LN tapes — our engineers expanded the dynamic range
at all frequency points, while also boosting output in the high frequency
range. The new dynamic range, of course, allows for better music
reproduction even for LN-type tapes.

On the UD-XL I and 1, we also added an exclusive shell
stabilizer for significantly improved tape running and track positioning.

One thing hasn’t changed on all Maxell tapes — our functional
features like 4-function leader tape, replaceable index labels for UD-XL
series tapes and Maxell’s through-production system — your guarantee of
quality and superior sound reproduction.

Tape selector position UD-XL I, UD, LN: Normal position {Normal bias/120 usec. EQ)
UD-XL II: High level position (High level bias/70 usec. EQ)

maxell&l C90

maxell i

. = [ ]
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For detalls on aII_MaerI Recording Tape write to Available time length UD-XL I: 60, 90 min./UD-XL II: 60, 90 min.
Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 UD: 60, 90, 120 min./LN: 60, 90, 120 min.
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READERS NOTE!

THIS EDITORIAL is about how to get the most out of the ‘information’ pages we include in
the magazine each month. These information pages are titled “Shoparound”, “Kits for
Projects™ and "Services”. These last two you will always find together at the back of the
magazine, immediately before the ‘Dregs’ page just inside the back cover. In this issue
they're on pages 168 and 169.

Kits for Projects lists 17 companies that stock various projects published in the
magazine over the past few years. The projects are listed in ten categories and each
project is assigned a particular number. Complete kits, or printed circuit boards and the
relevant components, may be obtained from the companies indicated in the list. In
addition, two companies who can supply virtually every pc board we have ever
published — RCS Radio and Radio Despatch Service — are listed. Whenever you are
‘chasing’ for bits for past projects — this is the page you should consult first. The
information on this page is updated several times a year.

At this point | would also like to make it clear that our business is to publish this
magazine — we do not sell kits or components — but our advertisers do!

Shoparound generally discusses projects in the current issue and where kits or
components may be found for these. If components are widely available, no specific
suppliers will be mentioned. Also, we use this page to keep you up to date on new
components or past projects, interesting new gadgets or components, or items of
topical interest to the hobbyist.

Recently, we commenced giving price estimates in Shoparound for current projects.
We have commented in detail in this month’s column, but we would also like to stress
here that these prices are estimates only. They should not be taken as recommended
prices. On occasion, for a variety of reasons, our estimates may be low. Don't abuse your
supplier if you find his price higher than ours. The electronics retail business is too
competitive for anyone to be suspected of ‘ripoffs’.

The Services page tells you how to access the various services we provide for you —
how to make enquiries, how to obtain back issues or photostats of articles, etc. A coupon
is provided for your convenience. It makes things so much quicker if you use the coupon
when ordering anything from us. If you don't wish to mutilate your magazine, photocopy
the coupon and use that.

Turnto each of these three pages, right now — 85, 168 and 169, and see whatthey're
all about.

After all, they're there to help you!

Roger Harrison
Editor
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rov. CHASER 4

This is the lighting controller that makes any

imported controller obsolete — The Chaser 41 @ 4 CHANNEL AUDIO CHASER

Four channels, up to 10 amps maximum unit

loading, will chase at a preselected rate, variable [ ] 4 CHANNEL COLOUR ORGAN

at the rate control. On music peaks, the chase

mode automatically reverses! Push buttons @ RESISTIVE or INDUCTIVE LOADS
allow chase, shadow chase (3 channels on, 1 off)

and Colour Organ. In the Colour Organ mode, @ 10A MAXIMUM LOAD

the 4 channels respond to different frequencies

— the audio signal feed is via a 6.5mm jack g FORWARD AND REVERSE CHASE

socket at the rear of the the unit. Audio level-in is

at speaker level — up to 200 watts. The Chaser 4

is well built, designed for Australian applica- o SHADOW CHASE FUNCTION
tions, and guaranteed. With local service

facilities available.

THE COMBINATION CHASER/COLOUR ORGAN THAT CAN BE USED WITH HOTSPOTS!

STROBE CONTROLLER
SPECIAL

NOW — 20 percent off recommended prices on a
complete package of 4 superstrobes, and the new
Cigtex strobe puiser. The strobe pulser gives you
total control over your strobes, offering elther rain-
bow chase, tandem flip-flop or all flash functions.
Elther at a preset rate or with an audio input! Create
bizzare eftects!

SEE US FOR

SNAKELITE E) QOWBOX |EVERYTHING| THE NEW GENERATION

IN STAGE & EFFECTS

The Flowbox allows direct connection of 24V
Snakelite or Tubelite — up to 20 metres! Spotli HGH;IN%&A" MEM“RY c“ASE“
Where a Snakelite audio chaser is not re- | ®>Potlights —otran ey

uired, the Flowbox d the trick. For that e Dimmers — Flight, Strand &
guc:get agplitc:)a“t,io%),( ocr)efsor gisr;?ays T— t:e iaggli)urGel—-Roscolene&Lee RACK MOUNT RANGE
Elcc))l\)h.lbo“ (Flow rate variable by preset con- o Effects — We've got it all Is COMING!
— EVERYTHING!

oOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0000OOQOOOOOOOOOOOOOOQOOOOOOOO3OQQQOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOﬁO

This 1 em sq high-impact plastic tube is made to order, with tiny v
clear lamps at varying spacings. Wired at 24V, it can be used for
anything!In dance floors, around windows, and—neverbefore g LENGTHS TO ORDER

— in architecture! Just imagine tubelite built into walls, up

L ITE handrails, even in swimming pooisill The posssibilities are @ 25,000 HOUR LAMPS

limitless, especially considering the miniature lamps have a
25,000 hour rated life! Tubelite can be run from a transtormer or ] HlGH lMPACT TUB'NG

from a Snakelite Flowbox (see above).

©00000000000C0
0000000000000

°0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOo

SYDNEY: Ceitex /33 College St Gladesvilie (02) 896.2900 MELBOURNE: Lighting Corporation 131 Brighton St Richmond
WOLLONGONG: Trllogy Electronics 40 Princes Hwy Fairy Meadow {(03) 429.5122
(042) 831.219 ADELAIDE: Hiwatt Lighting 37 Angus St Adelaide (08) 212.2033

NEWCASTLE: Your Move Lighting 37a Beaumont St Hamilton (043) 693.560 ADELAIDE: Psycho Lites PO Box 291 Nth Adelaide (08) 471.874
BRISBANE: Harvey Theatrical Lighting 21 Crosby Rd Aibion (07) 262.4622 PERTH: Western Strobe Lighting 1142 Hay St West Perth (09) 321.9363
GOLD COAST: Rave Audio Visual 2388 Gold Coast Hwy Mermaid Beach PERTH: Kosmic Sound 1074 Albany Hwy Bentley (09) 361.8981

(075) 383.331 HOBART: Good Oii Sound 310 Liverpool St Hobart (002) 235.151
MELBOURNE: Cleartight Shows 17 Alex Ave Moorabbin (03) 553.1446 Also available Australia-wide at Strand Rank electronic outlets.

narionatsy sy BARRATT LIGHTING [To coeeevonie wswzoss " Tevex ancsoss.
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HALRAIHS

FOR ALL YOUR ELECTRONIC COMPONENTS

LONSDALE STREET

DOWN-TOWN
CAR PARK.

SWANSTON BSTREET
EUZABETH STREET

LT LONSDALE ST. {oNEmAY

MAGRATHS

E
208 Lt. Lonsdale Street, Melbourne, 3000
Phone 663-3731

IN THE HEART OF MELBOURNE

Where price is important
but service is paramount.

FULL RANGE OF COMPONENTS, PC BOARDS, ETC, FOR ETI AND OTHER PROJECTS
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IIEWS digest

Solar generator for the ‘centre’ ?

The Northern Territory Government is studying a
proposal to build a 1000 kilowatt solar powered
electrical generator near Ayers Rock.

The scheme, proposed by
McDonnell Douglas (makers
of the DC-10 aircraft), is
designed to produce
electricity for Yulara, a 300-
unit tourist village that the
N.T. Government propose to
build near Ayers Rock, some

- distance from Alice Springs.

The proposal stems from
efforts by the Ministry and the
Northern Territory Electricity
Commission to sharply reduce
the region’s dependence on oil-
based energy sources.

The generator features a
solar-thermal conversion
system and it is believed it will
cost something like $10 million
to construct.

Whilst the initial capacity is
rated at 1000 kW output,
provision has been made to
expand the plant to 2000 kW
capacity. It is anticipated the
plant would displace nearly one
million litres of oil, that would
otherwise be necessary, at its
initial capacity of 1000 kW,
saving around $230000 ann-
ually, doubling that at full
capacity.

The station is dominated by a
50m high tower, topped by a
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thermal energy ‘receiver’. The
tower is surrounded by a four
hectare (10 acre) field of
mirrors, called heliostats, which
follow the sun as it moves
across the sky, reflecting its rays
onto the receiver atop the tower.
The position and movement of
the mirrors is controlled by a
computer.

The heat of the sun is
absorbed at the receiver by a
special fluid circulating through
it The heated fluid is then used
to convert water to steam in a
heat exchanger, which drives a
turbine and generator.

A unique feature of the solar
generator is the composition of
the fluid which is used to store
the sun's heat. This fluid is a
mixture of special salts, forming
a ‘eutectic’, which melts at
80°C. They are heated to
450°C by the sun, without an
increase in pressure in the
system.

Although this fluid has never
been used for this purpose
before, McDonnell Douglas is
confident that the system will
have no teething problems.
They point out that the hot fluid
can be stored ovemight so that
electricity can be generated

continuously.

Excess heat from the steam
turbine can be used in a
desalination plant making use
of the locally available brackish
ground water to produce
around 70 000 litres of water a
day, suitable for domestic or
agricultural use.

There are considerable
engineering problems in the
storage of large quantities of
fluid at the high temperautre of
450°C. (Red heat for steel is
around 520°C). Some form of
backup system will probably be
required in case of cloudy days
or computer failure, especially
since the liquid would retumto a
solid in the pipes in the event of
an extended shutdown.

At the present time however,
the solar generator is being
promoted as a system which is
completely independent of
fossil fuel generator back up
systems.

Curiously, 1000 kW will only
partly supply the energy
requirements of a 300-unit
village, delivering around 3 kW
(peak load) per unit In an arid
climate this only allows for air
conditioning, appliances and
lights. Such niceties as stoves
would have to be fuelled from
other sources, as these require
10 kW or more at peak load.

On present day prices, the

cost of electricity from diesel-
generator power stations of
similar size is approximately 8¢/
kilowatt-hour in comparison to
19¢/kilowatt-hour  for solar
power (assuming 10% interest
paid on the capital investment).

The ‘Economist’ magazine,
in its comparison of electrical
energy costs for the years 1990
to 2000, predicts that solar-
thermal generation will remain
the most expensive way of
producing electricity.

In the year 2000, electricity
generated by this method will be
15% more expensive than by
direct conversion of the sun’s
rays to electricity, and nearly
twice as expensive as electricity
from wind generators.

By comparison, hybrid
systems which employ a
combination of wind power,
solar-electric generation (solar
cells) and storage batteries plus
standby diesel are considerably
less expensive.

Although currently available
systems are only relatively low
power, such as the Australian-
produced ‘Hybrid Energy
System’ by Dunlite of South
Australia, larger  capacity
systems would be competitive.
Projected cost for a 1000 kW
system would be in the vicinity
of $5 million — around half that
for the McDonnell Douglas
solar-thermal system.

McDonnell Douglas also
manufactures the F-18 Homet
strike fighter, currently under
consideration by the Australian
Defence Department to
modernise the Royal Australian
Air Force.

At a press briefing on April 1st
the Chief Executive of
McDonnell Douglas, Sanford
McDonnell, said that two years
ago the Prime Minister, Malcolm
Fraser, had suggested to him
that the cost of a solar generator
— such as the one being
proposed — could possibly be
offset against the Australian
Industry  Participation  (AIP)
portion of any contract to
purchase aircraft (The AIP



scheme provides that a certain
portion of military equipment
bought overseas must be built
in Australia, thus providing jobs
and developing skills in local
industry as well as reducing the

‘external cost’ of overseas
purchases).
McDonnell Douglas have

signed an agreement with
Sabemo Pty Ltd, to co-operate
on the plan to build the solar
power generator. Sabemo is a
Sydney-based civil  design,
construction and engineering
group and a sister company of
Transfield Pty Ltd, a major steel
fabrication and erection

company.

McDonnell Douglas and
Sabemo officials say the plant
could be operational by mid-
1983.

The decision to go ahead with
an alternative energy system for
Yulara is essentially a political
one. The McDonnell Douglas
solar-thermal  generator s
expensive and untested. The
Northern Territory Government
consider it will apeal as a tourist
attraction, apart from its
*practical’ purpose.

As such, it seems its function
will be more of a ‘symbolic
sculpture’.

New TV channel for UK

Britons are to get a fourth TV programme channel to be
transmitted over a network of UHF transmitters and control-
led by the Independent Broadcasting Authority.

At present, television viewers
in Britain have a choice of three
programmes. Two program-
mes are transmitted by the
state-owned British Broadcast-
ing Corporation and are known
as BBC-1 and BBC-2. The third
channel is operated by the In-
dependent Broadcasting Au-
thority (IBA) and is financed by
advertisements transmitted in
the intervals between prog-
rammes.

The present, government
decided that the IBA will
have control of the fourth chan-
nel and that this new prog-
ramme will be financed through
advertising.

The financing of two televi-
sion channels through advertis-
ing involves the danger of both
IBA networks striving to achieve
maximum popular appeal.
There is currently more de-
mand for television advertising
than can be accomodated on
one channel.

The IBA must not aliow the
two commercial channels
which are financed by advertis-
Ing to compete for a maximum
audience; neither will the five
main television companies who
produce the present program-
mes transinitted by the IBA be
allowed to dominate the prog-

ramme content of the proposed
new fourth channel, Britain's
Home Secretary, William
Whitelaw, Said.

The IBA must make ar-
rangements for the largest prac-
ticable proportion of program-
mes to be supplied by organisa-
tions and persons other than the
television companies con-
tracted to provide the prog-
ramme being transmitted on
the present independent chan-
nel, he said.

The new network will have its
own controller and its own in-
come. The IBA will be expected
to ensure that an adequate
budget for the new channel will
be provided tc achieve the re-
quired service, but the finance
will not necessarily be deter-
mined only by the revenue from
advertising. Thus it seems re-
venue from the existing IBA
channel will be used to finance
the new fourth channel in Bri-
tain.

The IBA have already been
empowered by Parliament to
commence the building of a
new network of UHF transmit-
ters for the fourth national tele-
vision network. The cost of
operating the new channel will
be about 60 to 80 million
pounds per year.

Brian Dance

Alarmed ? Get Dick on the jo

29 i85 -.'.THn'
SR RN

Burglary is an unpleasant business for the victim, no wonder
many people seek ways and means to make it unpleasant for
the burglar — with electronic burglar alarms.

Dick Smith’s latest model
burglar alarm, No. L-5102, is
designed for installation in the
home, office or factory and
should certainly make things
uncomfortable for the would-be
felon.

The unit, housed in an
attractive walnut-veneer box,
looks not unlike a very small
speaker enclosure and features
both normally open (n*c) alarm
loops for window and door

sSensors, panic switches,
vibration switches etc. The built-
in siren has provision for an
external hom if desired. A
remote switch function allows
for control of the unit from a
distant point.

Price is only $59.50, sensors
etc are extra but all available
from Dick Smith. Try your
nearest Dick Smith store or
dealer.

Plessey Optoelectronics and
Microwave Limited of the UK
has introduced a new series of
passive infrared long range de-
tection systems, These new de-
vices have a detection range of
100 m and police in the UK have
been using them for outdoor
surveillance for some time. The
units will detect a heat source
with a temperature greater than
one degree Centigrade above
background if it is larger than
half a metre square at 100 m
distance (e.g. a person). Various
fields of view are available, and
sensitivity is adjustable. The
series incorporates a screened
micropower ampilifier, level de-
tector, an alarm indicator,
change-over relay alarm output
and triped fixings.

Matsushita have de-
veloped a new electron gun
they claim improves colour
TV image resolutionby 20%or
more. The main secret, they
say, is the development of a
new lens device. Apparently,
it has an in-line gun but three
electron lenses arranged
side by side. The flrm has al-

Briefs

ready begun mass produc-
tion of colour TV tubes using
the new gun.

A new volitage/current
threshold detection optocoupler
with guaranteed input-threshold
specifications and logic-
compatible output has been in-
troduced by Hewilett-Packard. it
is designed for Industrial control
computer input boards and
other applications where a pre-
determined input threshold level
is desirable.

The HCPL-3700 combines a
threshold-sensing input buffer
IC, an internal LED and a high-
gain photon detector to provide
an optocoupler which features
adjustable external threshold
levels and logic-compatible
output.

In quantities of 1 to 99 the
HCPL-3700 is priced at $6.61
for 100 to 999 pieces, the unit
price Is $4.82. It Is in stock at HP
distributors. For further informa-
tion contact Cema Electronics
Pty Ltd, 21 Chandos Street, St
Leonards NSW 2065 or at 208
Whitehorse Road, Blackburn Vic
3130.
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Technics back JVC
video disc system

The public will be forced to choose between three video
disc systems when the big disc war gets underway in

the next two years.

National Panasonic an-
nounced at a press confer-
ence in Terrigal, NSW, re-
cently that it will back the
JVC video disc system.

Asked why Matsushita (the
mother company of National
Panasonic) had decided to back
a third system against the
Philips and RCA systems, and
cause the sort of confusion that
dogged the steps of video re-
corders, and before that four
channel sound, Mr Toshiro
Masui (a Technics Director at-
tending the press conference
from Osaka) said that Mat-
sushita had decided to abandon
its own system and back the
JVC system to try and “ease the
confusion” that will face the
market.

“We gave up our system to
adopt the JVC system,” he said
“and other Japanese manufac-
turers are expected to follow.”

Aithough some of the
reasons given are sound
enough for the company'’s deci-
sion, it looks as if the electronics
market place is to always have
to contend with the eternal
triangle-Japan, versus America,
versus Europe.

RCA is American, Philips
European and JVC Japanese.

Which Japanese companies
are to follow the Matsushita lead
to adopt the JVC system is not
known and the canny execu-
tives from Matsushita were not
about to-anlighten us at the Ter-
rigal conference.

But as interested as we were
to find out what sort of Nip-
ponese weight was to be put
behind this third video disc sys-
tem we were even more in-
trigued to find out which com-
pany would be supplying the
vital software material, without
which any video disc in the mar-
ket place is doomed.

MCA Universal, according to
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a director of that company, has
over 50% of the entertainment
industry in the USA tied up, and
is completely committed to the
Philips system.

RCA will source entertain-
ment software from its vast TV
and film companies into sup-
porting its own format, due out
in 1981.

Who then is to supply the vital
software to JVC? Matsushita
executives were tight lipped
about this subject too, refusing
to say anything although they
did exchange a few pointed and
knowing grins.

The guess amongst the press
is Disney Productions, although
this is sheer speculation.

When examined under an
unemotional light (we all tend to
get very emotional about inter-
company and international bat-
tles over industry standards be-
cause it is always the consumer
who loses out in the long run)
Matsushita has some sound ar-
guments for going it alone.

Mr Masui says that the MCA

Universal — IBM — Pioneer
conglomerate is having a lot of
problems producing the

software for the Philips system
because it is such a complex
process.

On the other hand the Philips
system, using an optical stylus
system with random access and
freeze frame freatures, is excel-
lent.

The RCA system uses a
mechanical stylus and a
grooved disc. This sort of disc is
easy to produce in conventional
record factories but does not
offer random access.

The JVC system on the other
hand,, has the advantages of
both systems without the disad-
vantages. It uses a disc that can
be pressed in normal record
factories but has random ac-
cess. It uses a part mechanical

and part optical system.

Mr Masui claims that the JVC
units will be cheaper and more
reliable than the Philips units.

He also says that the high-
lights of the 1980s will be video
disc and PCM audio. This will
develop side by side and any
video dis¢ system should be
able to play back PCM audio
discs as well.

This, the JVC system will do.
However, Philips have de-
veloped a separate PCM audio

system to complement the
Philips video disc system, he
points out.

Although the video disc be-
came one of the more heated
debates at the Terrigal confer-
ence the real reason for all of us
being there, besides the booze
and the beaches, was to see
Technics release its new range
of hi-fi. Turn to “Sound News'
for a full report.

Dennis Lingane

Philips win $1.7M order
from South America

Philips-TMC, the telecommunications manufacturing com-
pany of Philips, have been awarded a $1.7 million contract
for a radio communications network for Fenatach, the Na-
tional Federatlon of Professional Taxi Drivers of Chile.

This communications sys-
tem innovation is wholly de-
signed and manufactured in
Australia by Philips-TMC. It
comprises: three SI 10 000
status and identification system

consoles; 1000 FM828 mobile
two-way radios and associated
base stations and line switching
equipment.

The system will be installed in
Santiago to control the 1000




taxis in the Fenatach fleet.

The Santiago taxi service is
similar in size and in operation
to Taxis Combined Services in
Sydney — one of the world's
largest.

Philips supplied an Sl 10 000
system to Taxis Combined Ser-
vices in Sydney early last year
and has since supplied a similar
system to Hong Kong.

Fenatach President (Senor
Juan Jara Cruz) and two of the
Federation's Directors are visit-
ing Sydney to study the opera-
tion of the SI 10 000 system in
Taxi Combined Services.

In the Philips system voice

transmission from each taxi is
replaced by coded data trans-
missions. These provide the
identification and status of each
vehicle and enable the driver to
bid for jobs and acknowledge
them in a fraction of a second by
a pushbutton operation. The
system includes an alarm facil-
ity which identifies the taxi and
provides a means to monitor
conversation within the taxi in
the event of hold-ups or attacks.
The complete system will be
supplied and installed in San-
tiago within six months and will
be commissioned and fuily op-
erational in eight months.

New audio oscillator
redefines distortion limit

The new Tektronix 8G606 audio signal generator features
total harmonic distortion of less than 0.0008% from 20 Hz to

20 kHz.

Packaged as a plug-in for the
TM500 family of modular test
and measurement instruments,
the SG505 can be readily com-
bined with the user's choice of
over 40 other plug-in instru-
ments (oscilloscopes, counters,
digital multimeters, amplifiers,
function generators, and
others)in a single package. This
feature Is especially valuable in
audio measurements where
common applications away
from the lab bench dictate por-
tability.

The frequency range of 10 Hz
to 100 kHz for the SG505 en-
compasses the entire audio
band. This range is covered in
four overlapping bands selected
by pushbuttons. Within each
band frequency is selected by a
continuous tuning dial.

Output signal amplitude is
greater than 6 V RMS unloaded
and greater than 3.12V RMS
into 500 ohms, say Tektronix.
Control of the output level is
provided by a precise eight-step
attenuator ranged from -10
dBm to -60 dBm. Claimed step
accuracy for each 10 dBm in-
crement is 0.1 dB. Within each
step, a variable control provides

continuous adjustment. An
oy off switch allows disconnect-
ing the output signal at the
touch of a button. A second
pushbutton selects between
ground-referenced or floating
output.

A sync output terminal pro-
vides a 200 mV rms sinewave
which tracks the selected fre-
quency of the output. Both the
output and the sync signals are
available at the rear connector
of the SG505 as well as at the
front panel. This facilitates easy
interconnection with other
TM500 plug-in instruments.

An optional intermodulation
test signal provides, at the touch
of a button, a combined signal
consisting of a low frequency
(selectable 60 Hz/250 Hz)
sinewave and a sinewave of the
dial-selected frequency. The
two components are mixed in a
4:1 amplitude ratio. Amplitude
of the combined signal is within
0.2 dB of the amplitude of the
fundamental signal alone.

Further details from Tek-
tronix Australia Pty Ltd, 80
Waterloo Rd, North Ryde NSW
2113. (02) 888-7066.

MPU controlled

RF impedance analyzer

The Hewlett-Packard model 4191A RF impedance analyzer
was designed for making high frequency (1 MHz to 1 GHz)
evaluation measurements of electronic materials, compo-

nents and circuitry.

It can measure fourteen im-
pedance parameters over a fre-
quency rang of 1 MHzto 1 GHz
with a basic accuracy of 0.5% to
2%. An internal frequency
synthesizer, automatic calibra-
tion, automatic error correction
and specially-designed test fix-
tures make stable, accurate im-
pedance measurements possi-
ble over a measurement range
of 1M to 100 k (1 uses to 50
sec).

In addition, the 4191A fea-
tures an internal bipolar dc bias

source, linear and log sweep
capabilities on all 14 paramet-
ers.

These features make the
4191A an excellent design and
testing tool for high frequency
evaluation.

The duty free priceis $13 630
and further information can be
obtained from Hewlett-Packard
Australia Pty Ltd, 31-41 Joseph
St, Blackburn Vic 3130; (03)
89-6351 or any of their
branches.

Temperature and pressure

instruments

Amalgamated Instruments Co Pty Ltd have a range of temp-
erature and pressure measurement and control instruments

available.

These are designed and
manufactured in Sydney and
AIC are looking for agents
around Australia.

Their handheld digital ther-
mometer is believed to be the
smallest presently available, and
with its high accuracy and wide
range is ideal for a pocket unit
for quality control.

The circular dash- or panel-
mounted indicator is proving
popular in the marine industry

for measuring sea water temp-
erature to locate currents by
change in water temperature.

Temperature controllers are
also available and AIC offer de-
sign prototyping and manufac-
turing services for most small
scale applications.

For further information con-
tact Amalgamated Instruments
Co Pty Ltd, P.O. Box 305, Nar-
rabeen NSW 2101. (02) 452-
2648.
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HEWS digest

Hatched, matched, despatched

Brief news on company activities, new outlets, mergers, joint ventures and closures.

Hatched

o A NSW CSIRO State Cormnmittee’
was announced recently by the
Minister for Science and the Envi-
ronment, Mr David Thomson.

The committee will act as a link
between the CSIRO and individuals
and associations in NSW and pro-
vide an input to the CSIRO Advisory
Council.

The Committee will also be in-
voived in making the work of the
CSIRO more widely known in
NSW, sald Dr J. Paul Wild, Chair-
man of the CSIRO.

® A new digital components and
microcomputer store opened in
Sydney late in March. Called Mic-
robits, they carry such goodies as
Motorola, Falrchild, and National
semiconductors (like the 74 and
74LS series, 4000 series,
6800/9000 series, EPROMs and
drivers etc) plus a large range of
Molex and Utilux connectors and
clips.

On top of all that they carry
boards from Pennywise Peripherals
(at Melbourne prices) ... static
RAMS, EPROMs, cassette interface
etc,

Check them out at 280 Victoria
Rd, Gladesville 2111.(02) 89-3145.

o The Standards Association of Au-
stralia has published a revision of
the standard graphics symbols for
electrotechnology, Part 9, binary
logic elements. Designated
AS.1102 (9.20), copies may be ob-
tained from offices of the Associa-
tion in all state capitals and Newcas-
tle (NSW).

They also recently released a
draft, DR.79187, of a new Australian
standard guide for the selection and
use of power transformers. Copies
obtainable as per above.

e Ferguson Transformers Pty Ltd
added three newly-hatched power
transformers to their range in
March. Designated type nos
PF4361, PF4362 and PF4363, they

have nominal ratings of 200 VA, 300
VA and 300 VA respectively and may
be configured with various output
voltages. Readers may remember
the PF4363 was used in the power
supply for our 300 watt amp fea-
tured in the February issue.

Full details from Ferguson Trans-
formers Pty Ltd, P.O. Box'302,
Chatswood NSW, 2067. (02) 407-
0261.

@ A new solar-powered watch has
been launched on the market. Cai-
led the Sunwatch” it comes with 10
display functions: hours, minutes,
seconds, months, dates, leap year,
speed calibration, AM/PM indicator
and seconds count off. It also fea-
tures an adjustable brightness dis-
play (four levels) and is program-
med to the year 2100.

No batterles are necessary and
the Sunwatch comes complete with
a two year warranty from Quality
Gifts International, P.O. Box 410,
Surfers Paradise QLD 4217. (075)
38-3472.

Matched

e You can now match some new
modules to your Tl Speak & Spell”.
There are three in the range, called
Vowel Power’, Super Stumper
4-5-6' and Super Stumper 7 and 8'.
These modules expand the capabil-
ity of this unit by 125 to 140 words.
Their content has been thoroughly
researched to include the most
commonly misspelled words.

They come with an informative
12-page booklet that provides basic
information and lays out games and
activities designed to guide the child
through the learning process. More
info from Texas instruments’ cus-
tomer service, (02) 887-1122.

o Datatel Pty Ltd has announced the
acquisition of the maintenance
facilities of ATL Datatronics Ltd. The
purchase includes a range of test
equipment and jigs, sub-assembly
spare parts and other stock items to
support a variety of products man-
ufactured by ATL.

High current gain transistors

The Sony Corporation has developed a new npn transistor
which is similar to the present ones except that it has a

current gain 50 times greater.

It is a silicon device employing a ‘heterojunction emitter’ having
the same emitter area as the conventional npn transistor.

These transistors are manufactured by the use of highly
phosphorous-doped low resistivity variation of a semi-insulating
polycrystalline silicon, which Sony has named ‘Sipos'. In addition to
the greater current gain, Sipos provides a 90% decrease in base
resistance and an increase in current capacity five times greater

than the present one.

The reason for these advantages is that the heterojunction emit-
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A number of former ATL staff
have joined Datatel, with Mr Pauj
Redshaw appointed as Service
Manager.

Datatel Managing Director, Mr
Dieter Retz, stated that Datatel ex-
pected the extended service
facilities, located at the company's
South Melbourne headquarters, will
improve responsiveness to cus-
tomer repair demands and to en-
hance the company’s marketing
base.

Datatel are located at 3 Raglan
St,, South Melbourne Vic 3205 (03)
699-7614.

Despatched

@ Australia’s first Unimat 4020
computerized telephone exchange
was installed at the premises of
Dominguez and Barry, the only
specialist fixed interest house in this
country.

Described as the ultimate small
PABX, measuring a mere 670 x 650
x 180 mm, the unit was supplied by
STC. Ancther three are expected to
be installed in Sydney shortly, and a
further two In Melbourne. Following
this introductory stage, STC plans to
assemble the units in Australla.

The Unimat 4020 can carry up to
elght exchange lines and 32 exten-
sions.

o The annual report of the Elec-
tronics Research Laboratory, De-
partment of Defence, for 1978-79,
was released recently. it covers the
recent activities of the organisation
which has been involved in radio
propagation, antenna, radio naviga-
tion, semiconductor and computer
research. One presumes copies are
available from the Australian Gov-
ernment Publishing Service. It's very
interesting reading.

o A new two-page technical data
sheet from Hewlett-Packard de-
scribes the use of their low-pass fil-
ter kit and how it can be used to
reduce high frequency noise errors
in low frequency measurements.

Designed specifically with fre-
quency .counters in mind, the kit
provides a selection of four filters
with low attenuation. They can also
be used with CROs and spectrum
analysers. The data sheet is num-
bered 5952-7554 and is available
free of charge from Hewlett Packard
Australia Pty Ltd, P.O. Box 36, Don-
caster East Vic 3109.

o Two new catalogues became av-
ailable from Instant Component
Service recently. First up is the
Pomona Test Accessories
catalogue — 1980 edition. It lists a
broad variety of test accessories, in-
cluding: banana plugs, jacks, patch
cords, phone tip jacks, test clips,
probes, binding posts, black boxes
and sockets. Available on request.

Second comes the Connectors
for Commercial and Industrial Ap-
plications” catalogue from STC-
Cannon Components. The new
connector range is designed to
MIL-C-5015 and covers applica-
tions suitable for Australian envi-
ronments. It lists crimp, potting,
high voltage, RF1 shielding, mains
and bayonet lock connectors. This
catalogue is also available on re-
quest from ICS.

o IRH components has moved from
their old location in The Crescent,
Kingsgrove to 53 Garema Circult,
Kingsgrove 2208. Their postal ad-
dress Is P.O. Box 265, Kingsgrove
and phone number (02) 750-6444,
telex AA24949,

IRH will continue to manufacture
their full range of fixed and variable
wire-wound resistors, including the
popular PW resistors and AW pots.
They are also agents for Fujitsu,
Hitachi Condensors, Murata, CTS
(USA) and TRW/IRC (USA).

® Dick Smith’s Adelaide store has
moved a few hundred metres down
Wright Street to larger premises.
Dick Smith's Adelaide outlet first
opened in December 1977. The old
store had 370 sq. metres of space,
while the new store has 550 sq.
metres, an increase of almost 50%.
Parking for 20 vehicles is provided.
New address is 60 Wright St. phone
211-1962.

ter makes it possible to increase the doping of the base region
without degrading any other of the characteristics.
Further transistors using this Sipos method will soon be put on

the market by Sony Corporation.

Peterson Speaker Laboratories

The above company’s advertisement on page 25 in ET1 April
inadvertantly contained copy giving the impression that
Peterson speakers are available directly from the company.
In fact, Peterson speakers are available only via retailers — not
directly from the factory. The advertisement should have read (in
part) Available at most reputable high fidelity sound centres or
information from™ Peterson Speaker Laboratories Pty Ltd.



Precision Instruments Made to Measure

e High
performance

e Operational
simplicity

. . that’s the lowcost

BWD 804

Display size 8 x 10cm.
Sensitivity 10mViem — 50Viem
Attenuator 12 calibrated steps of 1, 2, 5, 10 sequence; better
than 5% accuracy.
Common line Isolated to = 400V DC
Time base range 0.2 y sec — 0.1 secicm IDEAL
Trigger facilities + Internal and + External with Auto or level Select
Trigger range 2 Hz to 10 MHz FOR

EDUCATIONAL

USE!
DC to 1O0MHz Oscilloscope

OUTSTANDING FEATURES:

® DC coupled X, Y & Z amplifiers with low X - Y phase shift
® High vertical sensitivity with constant bandwidth at all attenuator sensitivities
® Constant calibration irrespective of line voltage change
e Wide range automatic trigger and isolated input ground
® Triggering controlied by stabilised high speed TTL circuits is fully automatic with most wave shapes to 10MHz
® Polarity and level selection together with externat trigger further extends its range
® Ideal for use as an X - Y — Z monitor
Applications include T.V. and Radio, servicing, production line testing, audio measurement, professional and
amateur radio and experimenters
VIC. BWD Electronics Pty. Ltd., Melbourne. Ph: 561 2888
N.S.W. Amalgamated Wireless (A'asia) Ltd., Sydney. Ph: 888 8111
QLD Warburton Franki (Brisbane) Pty. Ltd., Ph: 52 7255
EC O C PTY TD S.A. & N.T. Protronics Pty. Ltd., Adelaide. Ph: 212 3111
L RONICS .LTD. W.A. Warburton Franki (Perth). Ph: 277 7000
Eiles Str;l;t, Muigrave, Victoria. 3170 TAS. Assoclated Agencies Pty. Ltd., Hobart. Ph: 23 1843 bl
P.O. Box 325, Springvale, 3171 Instrep Pty. Ltd., Hobart. Ph: 34 3194 E
N.Z. P.H. Rothschild & Co. Ltd., Wellington. Ph: 66 3581 &

Telephone 561 2888.  Telex 35115 W. Arthur Fisher Ltd., Auckland. Ph: 59 5527

e



TIREALISTIC

The High Powered Realistic STA-2000 —
The Heart of a Great Stereo System
And Save *140

STA-2000 ANMAIFM BSTERED RECEIVER

*Dual-Gate MOSFET FM sPhase-locked loop FM

*3 IF Filters Hi Multiplex Filter ¢2 Aux Inputs *FMMuting

sLoudness sDual Concentric Bass and Treble *75 and 300
ohm FM Inputs eHigh Overload, Low Noise Phono Preamp

*Tuned AM-RF Stage

*Tuned AM-RF Stage eInciudes custom walnut veneer
side panels

75 Watts per Channel, Minimum RMS,
at 8 ohms from 20-20,000 Hz with no more than
0.25% total harmonic distortion

The Realistic STA-2000 is designed and manufactured in our own fac-
tory to deliver perfectionist quality at an unbeatable price. With 75 low
distortion watts on each direct-coupled channel, the most demanding
music stays undistorted even at live-performance listening levels. Ultra
stable and dependable IC’s are in the FM IF detector and PLL sections.
Audiophile controls provide wide system flexibility and customized
sound. Pushbutton multiplex filter cleans up high-frequency noise on
weak FM signals. Complete taping and dubbing facilities for two decks,
with long throw switches and both DIN and phono-type infout jacks for
hookup to any equipment. Massive flywheel tuning knob, with switch-
able muting to eliminate interstation hiss, built-in protection against
thermal problems, speaker over-driving or shorting, and switching trans-
ients. Plus fine styling that makes people notice the STA-2000 even
before you turn it on. at.207s.

TANDY

Sale Ends May 31, 1980

Regular Retail
Price 639.95

Dual calibrated power meters show actual
output to speakers. Helps you check speaker
efficiency and prevent speaker damage.

Dual-function meter:
AM signal strength,
FM centre-channel

ié

2way tape  Main-in, pre-out Attenuator
monitoring jacks foruse instantly cuts
and dubbing. with equalizer volume 20 dB

Massive power trans-
former. Heavlly heat-
sinked output devices.

e

Available at all Tandy Stores and Participating Dealers Around Australia or
Mail Order Department P.O. Box 229, Rydalmere, N.S.W. 2116




Tools and techniques
in radiometric exploration

All areas of geophysical exploration are becoming increas-
ingly dependant on electronic instruments in the search for
minerals and energy sources. Radioactive minerals, in par-
ticular, are in great demand. Here’s a rundown on the
instruments used and how they are employed.

Malcolm J. Plunkett

URANIUM EXPLORATION started in
earnest after the second world war when
“every man and his dog” was selling up
and heading for the bush with geiger
counter in hand. At that time, the major
deposits were discovered purely by
surface indications of radioactivity.
However, that era is virtually at an end,
and future finds are more likely to be
below the surface or in inaccessible
areas. The Roxby Downs deposits in
South Australia for example are over
300 metres below the surface.

It has been necessary therefore to
refine existing prospecting techniques,
develop new ones, and improve the
sensitivity and discrimination of all
instruments in radiometric measurement
techniques in common use, and to give
some insight into the various methods
of radiometric surveying.

As mentioned before, Geiger counters
were the major instrument in use in
early uranium exploration and while
other detectors are now available, the
Geiger counter still has a place in
preliminary exploration and radiation
monitoring. A Geiger tube consists of a
hollow metallic cylinder with a centrally-
located wire inside. The whole system
is either sealed in a glass cylinder or the
outer metal tube is used as the sealed
chamber  with  appropriate  end
insulation. The cylinder is evacuated
and filled with a gas such as helium,
argon or neon, plus a small percentage
of an organic or halogen gas as a
‘quenching’ agent.

A high voltage is applied between the
central wire and the outer tube, so that
when a gamma ray enters it, the gas
filling ionises and causes a discharge.

Block diagram of a typical commercial Gelger counter. The monostable has provision for selecting
preset pulse widths ('RANGE’) for differing count rates, depending on the level of radioactivity
being measured. The monostable output is differentiated by a CR network and drives a meter

calibrated in counts per second.

GEIGER TUBE

1 L)

RANGE SWITCH

METER

r—N\/\"I*——/T
] I

SPEAKER

GEIGER COUNTER

The discharge is quickly quenched or
extnguished by the quenching agent,
resulting in a relatvely large current
pulse through the tube that can be
easily measured. The gamma rays must
be stopped completely for a discharge
to " occur, which results in a very low
conversion efficiency for Geiger tubes
of only 1%, as only one in each hundred
rays is completely stopped. This
insensitivity can be useful however, as
the Geiger counter can be used in areas
of very high radioactivity without the
count rate becoming excessive.

The Geiger counter circuitry shown
in the accompanying block diagram is
quite simple using a monostable to give
a constant width to the pulses, which
are averaged over several seconds so that
the count rate is proportional to the
average dc level. The range switch can
change the monostable width, or the
meter resistor, or both, to get the
correct division ratios. To maintain
accuracy with this system, it is
important to keep a constant pulse
height and stable pulse width. Although
the high voltage supply can be very low
powered, it is important to keep the
output voltage stabilised and within the
admissible operating voltage range
(known as the counting plateau).

Scintillation counters

Scintllaton detectors are the basis for
almost all modern radiometric explora-
tion instruments. As with the Geiger
tube, the principal of operation is quite
simple. However, the method by which
the electrical pulses are produced is P
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A typical scintillation counter manufactured and marketed in Australia. This model has selectable
ranges and an audio output as well as a meter indicating counts per second.

THE BASICS
Uranium exploration is based
on the measurement of natur-
ally  occurring  radioactive
elements. All igneous and
sedimentary rocks contain
variable amounts of the three
main naturally occurring radio-
active elements,  uranium,
thorium and potassium. The
average concentration of these
elements is only 0.1 — 10 parts
per million, while uranium ore
may have a concentration of
several percent.

An element is considered to
be radioactive when the atoms
of which it ig made disintegrate

spontaneously, causing it to
decay and form new elements
known as daughter products.
As it decays it may emit several
types of radiation, however the
one of interest to us is gamma
radiation. Gamma rays have no
mass, no charge, and can be
regarded as highly penetrating
electromagnetic radiation. The
measuring device must there-
fore have a detector for
converting these gamma rays
into electrical pulses which can
be counted for a fixed time
period, or averaged as in a car
tachometer.

16 — May 1980 ETI

completely different. The detector
assembly consists of a scintllation
crystal which is optically coupled to a
photomultiplier tube. The crystal is
usually made of thallium-activated
sodium iodide which has the property
of emitting a small flash of light (scintil-
lation), when a gamma ray is stopped in
it. The photomultiplier tube is a light
amplifier which gives out an accurate,
amplified reproduction of the light
flash in the crystal, in the form of a
short electrical pulse (approx. 2 us).

The great advantage of this rather
indirect method of detection is in its
efficiency, which approaches one
hundred percent. Special protection is
needed for scintillation crystals and
photomultiplier tubes, which results
in an instrument which is less rugged,
more expensive, but far more sensitive
than a Geiger counter. The circuitry of
a simple scintillation counter is very
similar to a Geiger counter, but usually
with extra ranges for the higher count
rates.

Radiometric
ground surveying

In the search for unknown uranium
deposits the ground is traversed on a
regular grid, noting the readings at set
intervals. The chance of finding an out-
crop on the surface is very low, so it is
important to note any change in the
normal background radiation level, as
even a metre or so of soil may have a
considerable masking effect. If an area
of high radioactivity is located, it would
be very premature to stake a claim at
this stage. Firstly, the material may be
thorium, potassium, or uranium or a
combination of them. These can be
distinguished from each other because
the radiation they produce has
characteristic energy levels, resulting in
different height pulses from the photo-
multiplier tube. By counting only three
narrow ranges of pulse heights, the ratio
of the three radioactive elements can
be determined.

This is known as ‘pulse height
spectrometry’ and is beyond the
capabilities of a simple scintllation
counter and impossible with a Geiger
counter. The scintillation crystal used in
spectrometers must be large to obtain
good results, and the circuitry must be
highly  stable and  temperature
compensated. A fourth channel is some-
times used to monitor the pulses from a
small quantity of radioactive material
which is doped into the crystal, to allow
automatic temperature compensation.

A problem encountered with all
radiation measuring instruments is that
the emissions are random, requiring the
circuitry to be ready to accept pulses
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SCINTILLATION
CRYSTAL

BASIC SPECTROMETER

separated by only a few microseconds
when the average time between pulses
may be 100 milliseconds. It is clear then
that a simple monostable system would
not be suitable, and pulse height
spectrometers must employ
sophisticated  pulse shaping and
counting circuits to minimise these
problems.

Even spectrometers cannot always
determine the usefulness of a deposit,
as leaching and weathering can remove
the original uranium, leaving only the
radioactive daughter products behind.

In conclusion, it can be scen that
finding naturally occurring radioactive

PHOTO-MULTIPLIER
TUBE

SCINTILLATION
CRYSTAL

SIMPLE SCINTILLATION COUNTER
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- DISCRIMINATOR
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URANIUM

REFERENCE
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material is relatively simple, but finding
out exactly what you have found is
considerably more difficult!

Airborme
radiometric surveying

Airborne radiometric surveys have been
carried out for many years but even
using the latest airborne spectrometers,
the results can only be used as a guide.
The plane must fly on regular grid lines
recording the quantities of uranium,
potassium and thorium, as well as the
total radiation, on strip chart recorders
or magnetic tape. The readings are used

AUDIO
THRESHOLD

EEX S
Lz

to produce radiometric contour maps
on which the ‘peaks’ indicate areas of
high radioactivity, known as anomalies.
However the size and intensity of the
anomaly cannot directly determine the
actual extent of the deposit, due mainly
to the masking effect of any overlying
material. Problems also arise with
pockets of airborne natural radon gas,
uneven terrain, cosmic radiation and
temperature changes.

The results then, are mainly used to
eliminate areas which have very few
anomalies, and to give a starting point
for follow up ground surveys, or bore-
hole drilling.

RANGE SWITCH

TIME CONSTANT
SWITCH

METER
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A portable radiometric borshole logger. The logging cable, which conducts power to the head
and signals back, is wound off the drum at the rear of the instrument.

Radiometric
borehole logging

When boreholes are drilled to locate
any type of deposit, it is a very costly
procedure to recover core samples for
laboratory analysis, particularly if the
exact depth of the seam is not known.
The usual procedure is to lower a probe
into the hole and measure the natural
radioactivity, which is recorded on a
strip chart recorder, relative to the

. P.M. TUBE
L

SCINTILLATION
CRYSTAL

depth of the probe. The probe contains
a Geiger tube or more commonly, a
scintillation detector, together with its
high voltage power supply and a signal
buffer. As the cable usually has only
one insulated inner conductor and a
high tensile steel braid, the pulses must
be coupled on to the dc supply to the
probe and then picked off across an
inductor at the surface. The surface

RADIOMETRIC PROBE
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averaging time constants, to allow low
count rates to be resolved accurately.

These  probes are  extremely
important in uranium exploration as
they can give the exact depth and thick-
ness of the deposit and also a reasonably
accurate figure for the grade of ore.
However, radiometric borehole logging
is quite often not used to locate
uranium.

Because the scintllation detector is
S0 sensitive, it can measure the minute
amount of radioactive material present
in various rocks, and while the count
rate cannot directly identify the rock
typeq the boundaries between different
beds can be sharply defined. This is a
very useful measurement because the
hole can be air or water filled and steel
cased or uncased, without greatly
affecting the results.

There are some problems however,
as the probe must be watertight to
depths of 1000 m or more and able to
withstand the pressure at that depth. It
must also be rugged and have a wide
operating temperature range. This is an
extremely harsh  environment for
sensitive electronic equipment, and care-
ful design is essential.

Summary

Modern  electronics and  refined
measurement techniques have greatly
assisted uranium exploration and has led
to radiometric borehole logging being
accepted as a tool for exploration in
general.

Spectrometer-type instruments have
eliminated many errors in ground and
airborne surveys and allow the field
geologist using only a small portable
instrument to gain enough information
to decide if more detailed investigation
is warranted.

In the fuwre, microprocessor
controlled spectrometers will
undoubtedly become available, allowing
automatic correction for the many
variables involved in radiometric
measurement. However, the

RADIOMETRIC BOREHOLE LOGGER

electronics consists of an accurate  measurement techniques will probably
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LISTED BELOW ARE THE
DPHONES THAT OUTPERFORM

MAJOR HEA

THE MARUNI HV3O0O0OR

ing too!!!
take some beating
| microphones
N.B. MARUN

NMARUNI

SUPERLATIVE HEADPHONES AND MICROPHONES

THE MARUNI CORPORATION

297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 ® TELEPHONE, 645 2079 ® TELEX 32571



SOFTWARE

ACCOUNTING PACKAGES

DEBTORS $330 GENERAL LEDGER $330
CREDITORS $330 PAYROLL $500

DIRECT MAIL $500 STOCK/ANVOICE $500

Packages are written in CBASIC Il in Australia. SOURCE IS AVAILABLE
(POA). Packages supplied on 8" or 5%’ disk and need 80 x 24 serlal
terminal, 48K RAM, 2 x 240K (min) capacity disk drives, 132 column
printer. CUSTOMISING AVAILABLE.

OPERATING SYSTEMS

CPM VERSION 1.4 $145.

CP/M VERSION 2.0 $175 (Suitable for HARD DISK).

MPM VERSION 1.0 $305 (CPM 2.0 extended for MULTI-USER).
CPM 374X $200 (transfers between IBM 3741 data sets and CP/Mfiles).

LANGUAGES

C-BASIC Il $110 (Seml compiler).
BASIC-80 $305 (Microsoft Disk Extended Basic).
BASIC COMPILER $355 (down to HEXY).
FORTRAN-80 $405.

COBOL-80 $630.
| CIS-COBOL $860 (includes full ISAM).
PASCAL/Z $400 (includes VARIANTS).
APL/Z80 $393.

ALGOL-60 $208.

Full ISAM file utilities are available.

ASSEMBLERS

MAC (by Digital Research) $95.

SID (Symbolic De-bugger 8080 code) $85.
ZSID (as per SID but Z80) $105.
MACRO-80 (by Microsoft) $155.

XMACRO 86 (8086 cross compiler) $300.
Z80 CROMEMCO relocatable assembler $130.
Z80 Development Package $103.

ZDT (Z80 De-bugger) $55.

DISTEL disassembler $70.

DISILOG disassembler $70.

EDITORS/WORD PROCESSORS
WORDSTAR (for Serial Terminals) $445.
WORDMASTER $130.

POLY VUE 80 (full screen editor) $140.

POLY TEXT/BO0 (text formatter) $90.
POSTMASTER $150.

TEXTWRITER It $130.

UTILITIES

SAVER (Re-constitutes files erased by the CP/M command ERA.
Display/Alter information on disk sector by sector independently of flie
structure!)

We have much more software (including comprehensive 3D
GRAPHICS) and It's all described in our comprehensive catalogue.

Announcing the

OPAL 1000

The OPAL 1000 is an 8-slot S-100 system
conforming to the proposed IEEE Standards
for the S-100 Bus. A Delta Products Z80a
4MHz CPU Card with two RS232c serial ports
and three 8-bit parallel ports is used in
conjunction with the Delta Products Disk
Controller. Memory is 64K dynamic RAM.

Disk Drives are two 8-inch Shugart SA801R’s

running at double density (480K per drive).
They are fitted with our exclusive disk saver
which prolongs the life of the drives and the
floppy disks. The disk saver also reduces the
risk of data loss due to power failures. A
PROM Monitor is supplied and the operating
system is the latest version of CP/M 2*.

e OPAL 1000 $4,800
e OPAL 1000 with 64K STATIC $5,400

e OPAL 1000 with BEEHIVE DM-20 and NDK
S-2000 PRINTER $9,650

*Trade Mark Digital Research.

CORVUS HARD DISK $5,830
VCR BACK-UP INTERFACE $1,010

See our catalogue for details.

Send $1.00 for our catalogue and to join our Mailing List Club.

JOHN F. ROSE

COMPUTER SERVICES PTY. LTD.

33-35 ATCHISON STREET, ST. LEONARDS, N.S.W., 2065, AUSTRALIA.

TELEPHONE: (02) 439 1220

TELEX: AA 27901

Prices include salestax and are subject to change without notice.
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Precision Instruments

.. the versatile

BWD 820
DC to 25 MHz Dual Trace

or Differential Oscilloscope

e NEW contemporary
design

® Precision performance

e Extended operating
range

e Surprisingly modest
price

DC-25 MHz Bandwidth.

<13nSec Rise Time.

2mV to 20Vicm Sensitivity.

Dual Trace or Ditfferential Operation.
40nSec to 5 Sec/cm Time Base Range.
2 Hz to 40 MHz Triggering Range.

DC Coupled X-Y-Z Operation.

4 KV EHT. Mesh PDA CRT.

Direct reading In-line attenuator and
time base dials with continuously
variabie vernier controls.

Stabilised power supplies throughout.

BWD

ELECTRONICS PTY. LTD.

Miles Street, Mulgrave, Victoria. 3170
P.O. Box 325, Springvale, 3171

Telephone 561 2888. Telex 35115

viC.
N.S.W.
QLD

S.A & NT.
TAS.

N.Z.

Made to Measure

roc—zwm OSCILLOSCOPE =t

1 1]

f

MANY ADDITIONAL FACILITIES

The vernier controls of the BWD 820 have
locking detents in the calibrated position.
Calibration accuracy is within 3%, from 5° to
45°C, and over a supply voltage range of 200-270V
(or 100-135V) without additional range changing.

Operation is simplified by automatic changeover
from chopped to alternate operation and frame to
frame line selection in the video mode.

WIDE APPLICATION RANGE

Ideal for use on audlo, video or digital circuits,
in education, servicing or industrial applications.

BWD Electronics Pty. Ltd., Melbourne. Ph: 561 2888
Amatgamated Wireless (A'asia) Ltd., Sydney. Ph: 888 8111
Warburton Franki (Brisbane) Pty. Ltd., Ph: 52 7255
Protronics Pty. Ltd., Adelaide. Ph: 212 3111

Warburton Franki (Perth). Ph: 277 7000

Associated Agencies Pty. Ltd., Hobart. Ph: 23 1843
Instrep Pty. Ltd., Hobart. Ph: 34 3194

P.H. Rothschild & Co. Ltd., Wellington. Ph: 66 3581

W. Arthur Fisher Ltd., Auckland. Ph: 59 5527
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scope. (Pictures courtesy Professor C.F. Quate, Stanford University,

circuit that uses silicon-on-saphire (SOS) technology showing the USA).
greater resolution of blemishes brought out by the ultrasonic micro-

INPUT rf
PULSE
9
TO OUTPUT
INPUT OUTPUT ELECTRONICS
AND DISPLAY
ELECTRICAL CIRCULATOR
MATCHING
NETWORK
/ TRANSDUCER

SAPPHIRE
LENS

LENS

ANTI-REFLECTION
COATING

R

) REFLECTING OBJECT
fo=Radius of lens = 40um MECHANICALLY SCANNED

f = Focal length of lens = 1.13r,
R = Radius of lens aperture = 0.7r,

Figure 1. Schematic diagram of the ultrasonic microscopic
showing, in particular, the arrangement of the ultrasonic lens.
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Ultrasonic microscope
can look inside transistors

Brian Dance

Research in the US has led to the development of an
ultrasonic imaging technique that provides resolution
comparable to that of the best optical microscopes using
ultrasonic pulses at a frequency of 3 GHz!

WHEN ONE REFERS to ultrasonic
frequencies, one may first think of
frequencies of perhaps 25 kHz to
100 kHz which bats use for navigation
and which can be used in simple ultra-
sonic remote control applications.
Higher frequencies of about 1 MHz to
10 MHz cannot travel more than a very
short distance through air, but are
widely used in the medical field.
Recently, however, Professor C.F. Quate
of Stanford University, USA has
employed ultrasonic waves with a
frequency of about 3 GHz to make a
scanning ultrasonic microscope which
can form images of small objects with a
resolution similar to that obtainable
from optical microscopes. In some cases
better contrast is obtainable with the
ultrasonic microscope and further
improvements in  resolution are
expected.

Wavelength

The resolution of any form of
microscope is limited by the wave-
length of the radiation used to view the:
objects. For this reason ultra-violet
radiation can be used in a suitable
microscope to provide better resolution
than visible light, but a much greater
improvement can be made by the use of
an electron microscope, since electrons
have a much smaller wavelength.

A 1 kHz sound wave in air has a
wavelength of the order of 300 mm and
can be used only for imaging fairly large
objects, whereas a 3 MHz ultrasonic
wave in a liquid has a wavelength of a
fraction of a millimetre and can
therefore be used in medicine and
industrial applications for imaging fairly
small objects. However, the 3 GHz
ultrasonic waves used by Professor
Quate have a wavelength of only 520 nm
in the medium used which is water
heated to 60°C where the velocity of
sound is 1.55 km/second,

This wavelength of 520 nm is some-
what less than the wavelength of visible
light at the centre of the visible
spectrum (green light of 550 nm wave-
length). The 3 GHz ultrasonic waves can
therefore produce images with a
resolution comparable to those of the
best optical microscopes utilizing green
light. This is three times better than the
images produced by any earlier acoustic
microscope. It is expected that the next
generation of ultrasonic acoustic micro-
scopes will produce better resolution
than the best ‘optical microscope.

Construction

The ultrasonic microscope used by
Professor Quate has the structure shown
in Figure 1. It includes a single surface
spherical lens ground into a sapphire
block; sapphire is aluminium oxide,
Al1,0,. The black surface of the
sapphire contains a piezoelectric trans-
ducer on the axis of the lens. The front
surface of the lens is coated with a layer
of glass one quarter of a wavelength
in thickness which acts as an anti-

mechanicallty rigid sapphire and the hot
water at 60 C beneath the lens.

The transducer is fed with 3 GHz
radio frequency pulses of 20 ns duration.
The ultrasonic pulses produced by the
transducer travel through the sapphire
and water to converge at a point on the
object under examination. After they
have penetrated the object, the ultra-
sonic waves are reflected back through
the water and sapphire to a zinc oxide
film on the back of the sapphire. This
transducer film converts the ultrasonic
waves back into electrical impulses.
The reflected pulse containing the
required information is separated from
the input pulse and any spurious
reflections are combined with time-
gating circuits by means of a circulator.

The velocity of sound waves through
the warm water is 1.55 km/second, but
their velocity in sapphire is 11.1 km/
second. It is this great difference in
velocity which enables a high resolution
focus to be obtained in the acoustic
microscope using a single surface lens.
The distortion of the beam caused by

reflective  coating  between  the spherical  aberration is  inversely p

!
!
4(a) OPTICAL

I(b) ACOUSTIC

Figure 2. The high resolution obtained with the ultrasonic microscope is well illustrated in the
photograph on the right. This shows the internal structure of a Hewlett-Packard FET whose gate
length is only 500 nanometers! A photograph taken with a conventional optical microscope is

shown, for commparison, on the left.
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Figure 3. The surface of a cobalt-titanium alloy as seen under an optical
microscope is shown on the left, whiist the ultrasonic microscope

proportional to the square of the
velocity ratio and with suth a high
velocity ratio is negligible. The high
value of the velocity ratio results in
a large angle of refraction at the lens/
liquid interface, so the waves leave the
lens close to the normal and converge
to a focus which is only marginally
greater in size than the radius of the
lens.

The object is moved very rapidly
to and fro by a separate oscillator whilst
it is under the sharply focused ultra-
sonic beam. This results in the object
being scanned by the beam as it moves
backwards and forwards in much the
same way as a television camera scans a
scene. The output from the zinc oxide
film transducer is amplified and used
to form the image of the object on a
television screen.

The formation of the image by
acoustic microscopy depends on the
mechanical and structural properties of
the specimen. The density, elasticity
and viscosity of the object under
examination affect the ultrasonic waves
which enable images to be formed of
the interfaces between layers of
different rigidity.

Frequency

We have already seen that it is
important to use very high frequency
ultrasonic waves, since the higher the
frequency the shorter the wavelength
and the better the resolution or image
sharpness which can theoretically be
obtained. However, there is a
fundamental upper limit on the
maximum frequency which can be
used, since with increasing frequency
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the alloy.

there is increasing absorption of the
ultrasonic waves. This absorption
increases with the square of the
frequency over a frequency range from
some kilohertz to about 10 GHz and
perhaps even higher frequencies.
Calculations show that water heated to
about 60°C is considerably better than
at room temperature.

Considerable thought is being given
to the use of liquids other than water
as the coupling medium in which the
specimen under examination is placed.
Although it may be possible to use a
different liquid for higher frequencies
in order to obtain better resolution,
it is not possible to place all types of
specimen in some of the liquids which
are theoretically capable of giving the
best results. Carbon disulphide, liquid
helium and mercury are liquids in which
one might expect to obtain better
resolution than is possible with water,
but each of these has its own problems
associated with specimen compatibility.

Applications
Applications of the new microscope are
said to range from cancer studies to
metallurgical uses. For example, cells
which are to be examined by optical
microscopy must normally be stained
and this damages the normal chemistry
of the cell, but it seems llikely that the
behaviour of normal living cells
(including cancer cells) carh be examined
by the use of the ultrasonic microscope
without damaging the cells in any way
whatsoever.

The ultrasonic microscope has been
much used to examine very thin layers
of materials, since it can reveal sub-

photograph on the right shows the distribution of the elements within

surface features and imperfections
under the surface which cannot be seen
using an optical microscope. The
instrument can be used to reveal stresses
in materials, structural fatigue and sub-
surface corrosion which could be a
valuable testing technique in quality
control inspections, etc.

One type of specimen with a very
thin surface layer which has been
examined with the ultrasonic micro-
scope is the integrated circuit chip.
It is interesting to compare the optical
and ultrasonic images of such chips.
The conventional optical microscope
normally shows the aluminiun or other
metallisation very clearly with sharp
edges, whereas the ultrasonic micro-
scope shows some of the structures
beneath the aluminium. Light or dark
tireas of the ultrasonic image correspond
to such subsurface structures and
indicate, for example, the points where
emitter or other coatacts have been
made on the chip. In some cases it is
best to alter the position of the object
slightly relative to the sapphire lens
system so that the focus is beneath the
surface; this renders the aluminium
metallisation slightly out of focus, but
enables better images of the sub-surface
layers to be obtained.

The use of an ultrasonic microscope
to view sub-surface layers which are
invisible with an optical microscope is
of considerable practical importance,
since many of the defects in semi-
conductor devices occur in the under-
lying layers. It seems likely that the
ability to view such layers without
destroying the device will greatly assist
our understanding of the practical p
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effects of such defects and perhaps
enable the proportion of satisfactory
devices coming off a production line
to be increased; resulting in more
economical devices.

Conclusions

Acoustic microscopes have been used
for some years at Hughes Research
Laboratories in California and elsewhere
to examine integrated circuits, but the
frequency used has been some hundreds
of MHz. It is only very recently that
Professor Quate’s work has enabled
GHz frequencies to be employed with
a great improvement in the resolution
obtainable. Apart from the increased

A comparison between micrograph images taken of the surface of a
sample of low alloy steel. The picture at left comes from an optical

ments associated with the use of hot
water, a reduction in the lens size
(which results in less ultrasonic wave
attenuation) and a carefully designed
lens system have greatly’ improved
ultrasonic microscopical techniques.
Work is now commencing on image
enhancement by storing the reflected
signals on a floppy disc and performing
Fourier transform analysis with a Z-80
based Cromemco processing system.
The ultrasonic pulses fed to the trans-
ducer are generated with bipolar
transistors, but the use of field effect
transistors is being investigated for use
with pulses shorter than 10 ns.
Professor Quate’s work has enabled

frequency of operation, other improve-  the optimum resolution to be improved

microscope and shows mainly surface detail. That on the right is an
acoustic micrograph and details composition. (Courtesy C.F. Quate).

by a factor of two each year over a
period of four years. At the present
time integrated circuits with known
electrical defects are being examined
with the ultrasonic microscope to see
if any correlation is present between the
electrical defects and the ultrasonic
images.

If the ultrasonic microscope is put
into production commercially, Professor
Quate has estimated that its cost would
be of the order of US$25 000 dollars.

For further information refer to V.
Jipson, and C.F. Quate, Acoustic
Microscopy at Optical Wavelengrhs,
Appl. Pbys. Lett, 32, (12),-789-791,
15 June 1978. -
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S 100 and Motorola

Bus Conngctors
Ex Stofk

LOW COST!

TEKA
printed circuit
connectors...

a new series of
edgeboard connectors
utilising the most
advanced materials and
finishes to furnish
extremely high
performance at low

cost.
& C&K Electronics (Aust.) Pty Limited 5 e ks
Office 2/6 McFarlane Street Merrylands NSW 2160 yours for the asking.
PO Box 101 Merrylands 2160 Telephone 682 3144 Telex AA23404
COMPONENTS Agents Melb. 598 2333/Adel. 269 2544/Bris. 36 1277/Perth 458 7111
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869 George Street,
Sydney, NSW. 2000.
(Near Harris Street)
Phone 211-0816, 211-0191.

LOW PRICE TRANSFORMERS
HIGH QUALITY

&
R-2150 $2.95 (2851)
Primary: 240V AC.
Secondary Vollage: 12.6 volts CT.
Secondary Current: 150mA.
Termination: Flying leads.

R-2155 $4.75

Primary: 240V AC.

Tapped Secondary Voltages:
6.3,7.5, 8.5,

9.5, 12.6, 15.

Secondary Current: 1 amp.
Termination: Solder lugs on transformer.

R-6672 §7.25

Primary: 240V AC.

Tapped Secondary Voltages:
15, 17.5, 20,

24, 27.5, 30.

Secondary Current: 1 amp.
Termination: Solder lugs.

We specialise in PC Boards for all
ETI and EA projects.

TEXAS. INSTRUMENTS
CALCULATORS

Tis9
Tis8C
TiPC100C Printer

Ti30 Student Pack * SPECIAL

s PRICES

Ti55 ON

Ti Programmer

Little Professor APPSR
Speak & Spell

Distributors for:

XCELITE TOOLS

MAIL ORDER CUSTOMERS
$1.00 packing plus 5 percent of order value
up to $80.00, thence a flat $4.00 for postal
items. Carrier — freight on.

OPEN: Mon-Frl 8am to 5.30pm.
Thursday night late shopping tili
8.30pm. Saturday 8am to 11.45am.

. /
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SHOP PTY.LTD.

DISCOUNT SHOPPING for your pro-
fessional Microcomputer and termi-
nal requirements.

COMPUCOLOR Nl

From $1970 including tax.

Features: e up to 32K user RAM
e Eight colour display e 32 lines of 64
characters e 5" Mini disk drive e 40
tracks, 48 TPI

TELEVIDEO TVI-912

From $1368 Including tax.

Features: @ 24 lines at 80 characters
per line @ Transmission rates 75 —
19,200 Bd. e 96 character ASCII
upper and lower case e 12 Inch
monitor.

MICROLINE 80 PRINTER

From $922 including tax.

Features: @ 80 char/sec @ 80 and 132
char/line @ 9 x 7 dot matrix @ Charac-
ter or graphics printing e Plug com-
patible to TRS-80. ®

“The professional computer shop”
where you SAVE-SAVE-SAVE

RINO G Ctivt
! PTY.LTD
212 High St., PRAHRAN, VIC. 3181. Tel: 51-1950.
91 Regent St, CHIPPENDALE NSW. 2008
Tel: 699-4910

TRS-80 ® s a registered trade mark of Tandy
Electronics.

DAVID EAST
(OMPONENT
CENTRE

33A Regent Street, Kogarah, NSW
Phone 588-5172

Come in and
See our range
of components!

e RESISTORS
e CAPACITORS

e SEMICONDUCTORS
AND IC's

e ACCESSORIES FOR
MOST NEEDS

NO FRILLS — NO TRICKS
NO GIMMICKS

Service is my business and a full
technical back-up is provided on
the premises by W.E. Waters
Electronics Centre.

LW.E. WWATERS
ELECTRONICS CENTRE

Bill Waters can meet your service
requirements at very competitive
prices, so come in and talk to us.




World’s first
electronic credit card

A NEW electronic credit card, developed
in Italy for use as a pre-paid telephone
card, is likely to have many uses.
One of Europe’s major semiconductor
manufacturers, SGS-ATES of Milan, has
developed a unique type of low cost
electronic credit card in conjunction
with the Italian telephone authority
SIP (Societa Italiana per I’Esercizio
Telefonico) Known as the XCARD,
it contains a 17 x 8 bit non-volatile
memory in a low-cost plastic package
similar to a conventional credit card.
Most of the 136 bit memory is used
for storing the number of credit units,
but 36 bits are used for security, control
and testing.

The system will work in the
following way. When the consumer buys
the card initially, all of the memory
cells are erased and this represents 100
credit units. Each time the card is used,
the payphone (or other point of sale
concerned) writes into a certain number
of the cells according to the cost of the
call. When no more erased memory cells
are left, an attempt to use the card will
result in no service being obtained; the
card is then thrown away.

Fraudulent misuse of these cards is
prevented through 100% testing by the
security code incorporated in the
memory and by a plastic tab which
must be removed before the card can
be inserted into the card reader. This
tab prevents the re-sale of used cards.

The security code in the memory
identifies the vendor of the card. If
any attempt is made to erase the
memory so as to restore credit in a used
card, the security memory will also
be erased and this will render the card
useless.

It is claimed that the XCARD system
will benefit both consumer and the
vendor. The consumer will benefit by
not having to carry loose change and it
seems likely that less vandalism will
occur in telephone booths using the new
system, since no cash will be contained
in the telephone equipment. Payment
in advance will benefit the telephone
company or other card vendor, whilst
the high immunity against fraud and
reduced maintenance will also be
beneficial to the company.

It seems likely that the XCARD will
be employed not only in payphones,
but in many other types of low-cost

! Societa Italiar{z
per I'Esercizio
Telefonico

SCHEDA TELEEQNICA PER APPARECCHIO
PUBBLICO

TELEPHONE CARD FOR THE PAYPHONE
CARTE TELEPHONIQUE POUR APPAREIL

A PAIEMENT
VALORE INIZIALE
INITIAL VALUE
VALEUR INITIAL L

automatic  machines  which are

frequently used.

M274 chip
The SGS-ATES M274 programmable
memory is incorporated in the XCARD,
but can also be supplied in a 14-pin
dual-in-line package which has seven
connections. The EPROM contains an
8-bit word which is used as the security
key to detect erasure, for example, by
X-rays or by radioactive sources. One
row of the memory matrix holds a mask
programmable 8-bit code which can
identify up to 256 different users. The
non-volatile memory has been designed
to retain data for at least one hundred
years.

After the security word is written
into the memory during manufacture,
the writing circuits to this row of the

The ‘electronic credit card’
produced by SGS-ATES of
Milan. They will be used
with pre-paid telephones.
It contains a 136-bit non-
volatile memory arranged
in a 17 x 8 bit configurat-
on.

memory arc destroyed by blowing an
on-chip fuse; it is not possible to repair
this fuse. Each telephone or service
point is designed to check the XCARD
for a valid security key before it
provides any service.

When the XCARD is inserted in the
reader at the point of sale, a seven pin
connector makes electrical contact with
the point of sale equipment. The voltage
applied to the memory in the XCARD
is within the range of 9 to 11V. Writing
a bit in a2 memory cell is effected by the
application of a single pulse of +25V,
10mA with a duration of 50ms.

The use of cards of this type for
charging for parking 'instead of coin
operated meters which can be subject
to theft seems very likely. Indeed, trials
of coin-less parking meters are being
arranged in London in the near future.®
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JUST WRAP'™ WIRE WRAPPING

Toot WHY CUT? WHY STRIP? WHY SLIT?

WHY NOT JUST WRAP?
JW-1-8 BLUE WIRE
IW-1T-W WHITE WIRE
JW-1-Y YELLOW WIRE
JW-1-R RED WIRE

JUST WRAP REPLACEMENT ROLLS
R-JW-B BLUE WIRE___ 50 ft. Roll
R-JW-W WHITE WIRE__ 50 ft. Roll
R-JW-Y YELLOWWIRE 50 fi. Rol
R-JW-R RED WIRE 50 ft. Roil

PRB-1 DIGITAL LOGIC PROBE

DC 1o > 50 MHZ Automatic threshoid
10 Nsec. pulse response :’llllmg
.

120 K §2
1
Automalic puise streiching | ;:?-2‘::-‘!'::6!2% Ppp—
fo 50 Mssc. with optional PA-1 adapler
& Aulomatic reseiting memory e Supply O.V.P. 1o = 70 vOC
© Open circult No swhches/no

with sll loglc

[(PRB-1 | DIGITALLOGIC PROBE |

—
UNWRAP YOOl FOR JUST WRAP

[Juw-1 ]  UNWRAPPINGTOOL |

JUST WRAP KIY

[owke | JUST WRAP KIT B

“HoeBY~ WIRE WRAPPING
T00L BATTERY POWERED
[Bw-2630] FOR AWG 26-30 |

Use “C" size NICAD Batteries, not included. Bits
not included.

BT-30 | BIT FOR AWG 30 =
BT.2626| BIT FOR AWG 26-28 N

HOBBYV WRAP TOOLS

oy wooe
) _e

WG blue Wire 1™ Lon
30 Y 50010 30 AWG Yeltow Wire 1 |ony
30 W 50010 30 AviG, Woite Wiree 1 Lomg

50010 30 AWG Red Woe 1 Ling
2 20-AWG Bie Wire 2" Long
%v 50520 D AWG Yeliow Wre 2 Long 1

30 W 50 020 5 RWE Wiae Wow © Long

30 R 50 020 30 AW, bt e |

0 8 50 10 30 AWG Bian Woew 1 Long

30 Y 50 030 S0AWE Yeugw Wie 3 Long

0 W 50030 J0-AWG Wiate Ware 3 Long

OLEET 0 AWG Red Wre 3 Long

30 B 50 (40 0 AWG Blue Wire 4 Long

28

PRE-STRIPPED
WIRE WRAPPING
WiRe

Wire for wire wrapping,
AWG-30 (0.25mm)
KYNAR® wire, 50 wires
per package stripped
1" both ends.

 KTNAR PENNWALT

30 ¥ 50 040 10 AWG Yekaw Wire 4" Lonp
% W%Olo 30 AWG Whiie Wire 4 Lon;
30-R 50040 30 AWG Red Ware 4-Long

30 B 50 050 Wl AWC Blue Wore 5~ Long

30 Y500 T AWG Yeliow Wirs & Long

05 T AW White Wre b _Long

0 R 50080 A0 AWG Red Wire 5™ [ ong

0 B 50 0f 30 AWG Blve Wire & L

30 ¥ 50 0% 30 AWG Yelipe Wee B
WD 30 AWG Whie Wire €

R AWG Red Wire.

TRI-COLOR DISPENSER
|wD-30-TRI| TRI-COLOR DISPENSER |
|R-30-TRI_| REPLACEMENT ROLLS |
WIRE DISPENSER

WD-30-8 BLUE WIRE_
WD-30-Y YELLOW WIRE
WD-30-W WHITE WIRE
WD-30-R RED WIRE
DISPENSER REPLACEMENT ROLLS
R-308-0050[ 30-AWG BLUE 50 FT. ROLL
R-30Y-0050] 30-AWG YELLOWS50FT.ROLU
R-30W-0050] 30-AWG WHITE 50 FT. ROL

R-30R-0050] 30-AWG RED 50 FT. ROLL
NAR

[HK-18 J18 AWG|25 FT] SOLID CONDUCTOR
[HK-20 |20 AWG[25 FT | SOLID CONDUCTOR
HK-22 [22 AWG[50 FT | SOLID CONDUCTOR
HK-24 24 AWG[50 FT| SOLID CONDUCTOR
[HK-26 |26 AWG|[S0 FT| SOLID CONDUCTOR
[SHK-18]18 AWG| 25 FT [STRANDED CONDUCTOR
SHK 2020 AWG| 25 FT [STRANDED CONDUCTOR|
SHK-2222 AWG|50 FT.[STRANDED CONDUCIE}
SHK-24]24 AWG| 50 FT.|[STRANDED co~oucrog]

SHK-26]26 AWG| 50 FT |STRANDED CONDUCTOR)

PROTOTVYPE BORRD (M-t00

TERMINALS: 1,020 TEST POINTS. 188 separate 5
point terminals, plus 2 horizontal bus lines of 40 com-
mon test points each

SIZE: 6% " Wide, 5" Long.
[EM-106] MODULAR PROTOTYPE BOARD |

PROTOTVPE BORRD (M- 200
TERMINALS: 630 TEST POINTS. 94 separate 5 point
terminals, plus 4 bus lines of 40 common test points

each.  gIZE: 6" Wide, 3%2" Long
[€M-200] MODULAR PROTOTYPE BOARD |

PROTOTYPE BORRD (M-300,tM-300

CM-300 and CM-400 have two separated rows of five
interconnected contacts each. Each pin of a DIP in-
serted in the strip will have four additional tie-points
per pin to insert connecting wires. They accept leads
and components up to .032 in. diameter. Intercon-

TRAIGHTEN PINS R

JORE: o YT e v o S Lo e e

tltA

nections are readily made with RW-50 Jumper Wire.
All contact sockets are on a .100 In. square grid
(1%, in. wide).

[cm-300] MODULAR PROTOTYPE BOARD|
|EM-400] MODULAR PROTOTYPE BOARD]

MODULAR BUS STRIP

CM-500 is a bus strip to be used in conjunction with
CM-300 and CM-400 for distribution of power and
common signed lines. Two separate rows of common
terminals, grouped into clusters of five. All contact
sockets are on a .100 in. square grid.

[EM500 ] MODULARBUSSTRIP |

12-16 PIN
'NS““Gl DIP/IC INSERTER J

[ENTARHIE MOS, (MOoS-SAFE
GROUND STRAP NOT INCLUGED

14-16 PiN, MO
MOS-1416] \105 SAFE INSERTER

o ( * DIP 1T INSERTION TOOLS

3 ! WITH PIN STRAIGHTNER
- a Narrow profile. Pin straightener
f buiit into tool. Automatic ejector.

24- ’
MOS-2428 CMOS SAFE INSERTER

36-40 PIn {MOS-SAFE
1C INSERTION TOOL

Aligns bent out pins. Includes terminal fug for at-
tachment of ground strap.

GROUND STRAP NOT INCLUDED

36-40 PIN CMOS SAFE
Mos-ao[ INSERTION TOOL l

DIP IT EXTRALTOR TOOL

Extracts all LS), MSI and SSI devices of from 8 to
24 pins.

[ exa | EXTRACTOR TOOL

24-40 (MOS-SAFE EXTRALTOR TOOL

Removes 24-40 pin IC's, .600” centers. C-MOS safe.
Includes terminal lug for attachment of ground strap.

GROUND STRAP NOT INCLUDED

L Ex-2 | CMOS SAFE EXTRACTOR TOOL |

AMPEC ENGINEERING CO.PTY.LTD. 1 Wellington Street, Rozelle, 2039 Tet. (02) 818-1166. Avallable from: NSW David Reid Electronics, 29-6601. Radio
Despatch Service, 211-0191. Electronics (Distributors), 636-6052. Martin De Launay, 29-5834. Applied Technology. 487-271.1. Vic. Radio Parts, 329-7888.

Stewart Electronics, 534-3733. Arlin Instruments 569-6984. Ellistronics. 602-3282. S. Aust. Protronics, 212-3111. W. Aust. Reserve Electronics, 328-3116.
Qid. Wilber Sales, 391-5136.
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Project 456

‘“The Rocker”’ — 140W
of rich, warm valve sound!

We have had so many requests for a valve power amplifier
in the last year or so, from readers and project suppliers
alike, that we finally succumbed. Turn back the clock, heat

up your 100 watt iron and read on . . .

FASHIONS CHANGE, styles come and
go, but some things remain the same ...
one of the constants is the preference
of many musicians for the warm,
deep-throated sound of an old-fashioned
valve amplifier.

The “valve vs transistor” argument
may never be settled conclusively.
Despite all the obvious advantages of
solid-state, musicians prefer valves
because, they say, valve amps simply
sound ‘better’, subjectively — like the
preference of some people for an old
Harley-Davidson or Triumph motorbike,
rather than a modern, high-revving
performance machine. On the other
hand, there are definite technical reasons
why a valve amp will sound ‘different’.

The reason most often advanced is .

that valves produce predominantly
second harmonic distortion, whereas
transistor amp distortion is mainly third
harmonic. While this is true, it is not the
whole truth; the distinctive sound of
valves is caused by the synergy of many
factors, and the spectral balance of the
distortion components is just one of
them. Other important factors are the
shape of the distortion/power curve, the
fact that valve amps are
transformer-coupled to the load (which
affects the overall response of the amp),
the high output impedance of valve
amps (resulting in reduced damping of
the loudspeaker and a.more ‘colourful’
sound), and the higher ‘dynamic output’
capability of valve amps (the ability to
deliver relatively constant power to a
varying load, i.e: a speaker).

If all these factors could be built into
a transistor amp, then possibly it would
sound, subjectively, like a valve amp.
Many have tried to do this — most have

failed. We've taken the opposite
approach, and  built a good,
old-fashioned, high power valve

amplifier, the ‘“Rocker’.

Circuit design

This amplifier circuit is the result
of many haqurs of experimentation and

eti

Phil Wait
Ron Keeley

PROJEECT a5¢

© 130W Valwe Amplifier

FEEDBAC
— Gamn
our LU
1
-
# 2

incorporates suggestions from many
people, staff and friends of both ETI
and sister magazine Sonics, and
particularly John Burnett of the School
of Electronics, whose suggestions
prompted quite a few changes,

STANDaY

oss

oo

especially around the input stage.
Overall, the circuit uses a triode voltage
amplifier stage followed by a phase
splitter, a pair of drivers and the output
stage, consisting of four valves in
push-pull-parallel. The amplifier isp
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NOTES: Various voltage readings are given on this drawing as a guide to constructors, but note
that they may vary 10 - 20%. Unbracketed readings were takan with no signal present.. Bracketed
readings were taken with the unit operated at full power output. .
Terminal 6 of the output transformer, T1, must be grounded. A total of five outpuit terminals
will be needed to obtain the various combinations possible. For 16 ohm loads, join 7 to 4 and

input voltage amplifier, a phase-splitter, a
push-pull driver stage and a push-pull power
output stage.

The input stage, V1a, uses one section of a
12AX7 ot a high-u twin triode. The input enters
via a dc-isolating capacitor, C1, and the gain
control, RV1. The ‘grid stopper’ resistance,R2,
is placed directly in series with the grid to
reduce susceptibliity to RF interferance.

The phase-splitter uses the other half of V1
(V1b), its grid being coupled to the anoce of
the input stage by C4. This stage has no gain.
The signal at the grid of V1b appears at the
anode inverted, l.e.: 180 out of phase. The
signal also appears at the junction off the
cathode bias resistors RS and R10, in the same
phase. Thus, the signals coupled to the push-
pull driver stage via C5 and C6 are 180 c«ut of
phase. Grid bias for the phase-splitter is
obtained by retuming the grid resistor, IR7, to
the junction of the cathode bias resistorrs, R9
and R10, effectively placing the grid at iabout
-3 V with respect to the cathode.

The driver stage consists of a 12AU7 low-u
twin triode. Resistor R14 provides cornmon
cathode bias, while R12 and R13 are the two

grid returns. The anode siupply for this stage
comes from the 400 V supply (screen voltage
supply for the output stage) via a decoupling
network consisting of R17 and C7. Each driver
(V2a and V2b) has a gain of 10, defined by the
ratio of R15to R14 and R16 to R14.

The output stage consilsts of four valves in a
push-pull parailel arrangement. V3 and V4 are
in parallel and V5 and V6 are in parallel, the two
pairs connected in pusih-pull via the output
transformer. The anode of V2a drives the grid
circuits of V3-V4 whiie the anode of V2b drives
the grid circuits of V5-\W6. The output stage is
operated in class AB, wihich affords good gain,
low distortion and goocl power output.

Bias for output stage is provided from a
common bias supply from the power
transformer, the bias for each valve being
individually adjusted. AAs the characteristics of
the 6CA7 output valves can vary widely, this
adjustment is provided to ensure proper
operation from unit to unit.

The output transformer matches the plate-
to-plate impedance of the push-pull output
pairs, about 5500 otims, to the low impedance

provided: a single 4 ohm winding and an 8 ohm
winding, tapped at 4 ohms. Feedback to the
cathode of the input stage is taken from one
end of the 8 ohm winding, the other end being
grounded.

During each hatt cycle of the signal
waveform, one ‘side’ of the output stage (l.e.:
V3-V4 or V5-V6) will ‘turn off’. This will aliow
that side of the output transformer primary to
deveiop enough back emf to cause arcing
across the vaive socket pins. To prevent this,
the reverse cycle emf is shunted vla a set of
diodes to ground — D1 — D3 and D4 — D5.

The power supply is fairly conventional. The
power transformer has five secondary
windings: one 6.3 V/3A heater winding, one
6.3 V/6A heater winding, one 47 V/50 mA bias
winding, one 285 V/150 mA HT winding and
one 565 V/300 mA HT winding.

Bridge rectifiers with capacitor-input fiiters
are used to provide the appropriate HT
voltages: 750 V for the output stage anodes,
400 V for the output stage screens and HT for
the driver stages. A half-wave rectifier and pi-
section filter is used to derive the ~63 V bias
supply.

c8
connect the load across 5 and 6. For 8 ohm loads, connect across 8 and 6. For 4 ohm loads, 1tl)tzn
it is best to connect 4 to 6 and 5 to 7, then connect the load across 5/7 and 4/6. 1
R22
220k
R18
390k
| RV2
BIAS
470k
co
100n
R23
220k
R19
390k
R20 ~
390k 1
[Sva
BIAS
- 2 470k
b R24
220k
1000 2
R21 RVS
390k  BIAS
470k
R25
v3 5 (1:1:)" 220k R29
HEATER M o e
ONNECTIONS 2 7 ___1
5 va
2 »—n—4 1
Vs R17
N 15k
2 1 2%0m w
V6 w
AR ouT  swa et
- - o 4
L
p '~ FEEDBACK
S va SCREEN
+400V 63V BIAS ppLY FA00V
gxs sst:! p ) ov SUPPLY [ ooV)
The amplifier has four separate stages: the HOW IT WORKS, — ETI 456 speaker load. Several output windings are
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! >——0 40
2 Ho

€13
10n
SkV

/
3x1kV
A14P OR
SIMILAR

{
+750V
{700V}

PLATE
SUPPLY

capable of driving four, eight or sixteen
ohm loads, or two four ohm loads
simultaneously.

Overall feedback is taken from the
eight ohm winding of the output
transformer to the cathode of the input
stage, and is wired via a front panel
switch, allowing the feedback to be
switched out if desired. This will
increase the impedance looking back
into the output terminals, reducing the
damping factor so that the speaker cone
is more influenced by the back emf of
the voice coil. Normally, hi-fi amps are
designed to have very low output
impedance — a high damping factor —
to suppress the effect of the back emf
and reduce the colouraton which
would otherwise be introduced by the
speaker.

T2
FERGUSON
PF4357

BLUE

BLACK

, D15 1Na00s  qy

GRE

TAOw valve amp

R41
16k
w

SW3 |STAND BY PLATE

SUPPLY

+750v
(700V)

-
STAND BY
SCREEN
SUPPLY
+400V
ON  (380v)

+400V {AUX. OUTPUT)
{380V} - a6 text
R46

’i, c2
24,
500V | 500V 100k
w

ORANGE

x1

YELLOW L

With the feedback in, the ‘Rocker’
is quite clean, and suitable for PA, bass
guitar or even as a hi-fi amp; switching
the feedback out, however, makes the
amp that much ‘dirtier’ and will also
give it a more ‘live’ sound. Other front
panel controls are provided for the usual
functons — power, standby -and input
gain. The ‘kill’ switch shorts the input to
ground, and is an effective way of
temporarily ‘switching off’ without
generating any transients or unwanted
thumps.

All inputs and outputs are mounted
on the rear panel. Although we have
used a phone-jack input socket and a
single pair of binding post output
terminals, there is sufficient room
behind the chassis for
Cannon/Switchcraft inputs and multiple
binding post or phone jack outputs, if
required.

At the input stage, we had a choice
between a triode-pentode, such as the
6BLS8, or a 12AX7 twin triode. Triodes
have the disadvantage of large plate to
grid capacitance which, together with
the plate resistor and the voltage gain of

-63v BIAS

_LC19 {-83v)
O

gxl‘ HEATERS V1, V2 {AUX. QUTPUT)
- see ext
ORANGE X2
YELLOW 7}
The output transformer has
gx:’ HEATERS V3,V4,V5 V6 colour-coded leads, as per

this diagram.

the stage, introduces a phase shift at
high frequencies, called the Miller
Effect. The degree of phase shift
depends on the capacitance, gain and
value of the plate resistor. All phase
shifts add through the amplifier, the
first stage having the largest effect, and
when feedback is applied from the
output to the input, the amplifier may
oscillate. The feedback rato (and the
possible reduction in distortion) is
therefore limited by the phase change
through the amplifier, and must be kept
low if a triode is used in the input stage.

Our first design used a 6BLS
pentode which worked well with about
20 dB of feedback, allowing a good
stability margin, and looked very
promising. Then we started talking to
people in the audio business who had
experience with valve amplifiers, who all
said that a triode-pentode tube was
internally fragile and would fail after a
few months on the road. Back to the
12AX7 then, and lower amounts of
feedback to preserve stability.

We wanted the amplifier to be
useful for hifi and bass guitarp
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applications as well, so we had to design
it carefully for good performance but
with a good stability margin, too.
Conventional circuits usually drive the
output stage direcdy from the phase
splitter, which is inherenty high in
distortion when run at high signal levels
and so requires large amounts of
feedback to clean it up. Since the
amount of feedback we could apply was
limited by stability considerations, we
followed the phase splitter with a pair
of driver amplifiers, allowing the splitter
stage to operate at a lower level for less
distortion.

The output stages run in push-pull
parallel using 6CA7 power pentodes. We
chose four of these tubes, rather than
two of the more powerful KT88s,
because they are less than one quarter
the price and are readily available.

The bias for class B operation is set
individually on each tube; this was
found to be necessary because of the

-

I10

125——

large spread in the parameters of
unmatched tubes bought over the
counter. The bias is set by monitoring
the voltage across 10 ohm resistors, in
the cathode of each valve, which also
help reduce the effects of bad matching.

The life of the output valves is
increased by placing 1k5 resistors in each
of the screen leads to reduce the peak
screen  dissipation, and  parasitic
oscillation is avoided by 1k5 resistors on
the grids. The possibility of socket
flashover is reduced by using diodes and
capacitors from each side of the output
transformer primary to earth. The back
emf from the transformer, when each
half of the output stage turns off, is
conveniently shunted to ground via the
diodes. Three are connected in series to
obtain a PIV rating of 3 kV.

The output transformer is probably

the most important component

effecting the performance of the

amplifier. It must have sufficient
— —370

winding inductance for good bass, but
low leakage inductance for good high
frequency performance. These are
conflicting requirements and the
transformer must be well made to
achieve both.

In this transformer, the secondary
windings are placed cither side of the
primary, sandwich fashion, to reduce
leakage inductance. For maximum
flexibility, the output transformer has
two separate secondary windings, an
eight ohm winding tapped at four ohms
and a separate four ohm winding. A 16
ohm load can be run from the two four
ohm windings in series (linking pins 4
and 7, taking the output from 5 and 6),
an eight ohm  speaker is run from the
eight ohm winding, and either one or
two four ohm speakers can be run by
connecting the four ohm windings in
parallel for one  speaker, or
independantly for two.

Throughout the circuit, the values

- 225
| 150 175 211- %
et "ﬂ‘i
=50 |

275"1
T

FRONT
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6BA x 4
4BAx 8

6BA x 14 or 3mm pop rivet

A
B
c
D 18mmx 2
E 9mm x4
E 28mm=x3
G 30mmx4
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of coupling capacitors have been kept as
low as possible. If the capacitors are
large and if the preceding stage is driven
into clipping, there will be a ume delay
while they discharge, causing a short
drop-out in the sound.

When you look at the power supply
circuit, it may seem a little large. Itis! It
must be, to allow the amplifier to run
into hard distortion, especially when
used for bass guitar amplification.

The bias supply must be both free
from ripple, and must reach its normal
value immediately after wm on. If the
power to the amplifier is momentarily
interrupted (somebody tripping over a
cord then quickly plugging it back in)
the heaters in the tubes will still be hot;
if the bias supply then takes tme to
come up to value, the output tubes will
draw excessive current and may destroy
themselves. The bias supply filter
capacitors should be quite small and
used with a fairly small value reistor in a
pi-section filter t¥ remove ripple.
Regulation of the screen supply is
ensured by using a separate transformer
winding for the 400V (screen supply)
rail.

One of the heater lines should be
earthed to reduce the risk of hum
caused by heater to cathode leakage,
but you will notice that the output
stage heater lines are earthed through
two 470 ohm resistors, rather than
having one side connected directy to
earth. Why? Imagine this: an output
tube goes short circuit; the cathode
resistor won't last long, and the tube
will arc over internally from cathode to
heater, and then to earth through the
heater line.

Now the output transformer has
the full supply voltage across it and the
current is limited only by the dc
winding resistance, with the result that
the output transformer burns up! The
same thing will happen if a valve socket
arcs over from pin 3 to pin 2. If resistors
are placed from either side of the heater
line to earth, however, they act as fuses
protecting the output transformer while
still preventing hum problems.

As in any amplifier, the mechanical
design is just as important as the
electrical. Looking at the layout, you
will notice that the two transformers are
the same size and are placed at either
end of the chassis for correct weight
distribution, and the four output valves
are spaced along the back of the chassis
for good ventilation — an important
consideration to ensure them a long life.
All power supply components are at the
power transformer end of the chassis,
while amplifier components are at the
other. Bias controls are situated next to

Ty

0w valve aimp
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Looking into the unit. WARNING: keep all the covers on in use as lethal voltages are present.
The multimesh cover fits under the front panel lip and is secured by the PK screws at either side.

each output valve so that all wiring is
short and direct.

Construction
Since most of the components are
mounted either on the chassis or on the
valve sockets, a pc board is of litde
advantage. The method we used requires
some care in wiring, however, and
careful cross checking with the circuit
diagram to ensure you haven’t mad¢ any
mistakes| Remember that the unit has
lethal voltages present and if you
make a mistake you may not have the
chance to make another.

As the amplifier will be a relatively
expensive project, you may wish to save
a few dollars by making your own

chassis. Hence we have produced a
complete set of metalwork drawings. If
you have the patience, the tools and the
skill, quite a professional-looking unit
can be produced. Many component
suppliers sell sheets of aluminium, as
well as useful things like hole-punch
tool sets. Aluminium sheet and
expanded aluminium may also be
obtained from hardware stores, don’t
forget.

Examine the photos and the wiring
diagrams and note carefully the positions
of the components. The layout should
be followed exactly, and all wiring
should be of the highest standard. The
power supply circuitry is located around »
the power transformer while the voltage
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Facts from Fluke on low-cost DMM’s

Our new 4':-digit bench/portable:
You’ve never seen anything like it.

Tuke a close look at the face of this  then set it and forget it. No more 8050A. True RMS measurements to
instrument. Notice anything new? If tedious calculations or conversions. 50 kHz. Conductance for measuring
you just realized you've never seen REL: For relative references in the resistance to 100,000 Megohms and
words on a low-cost DMM display dB mode or offset measurements in all  leakage in capacitors, pcb’s, cables and
before, you’re on the right track. other functions. Lets you store any insulators. Diode test, 0.03% basic dc

This is the new 8050A from Fluke,  input as a zero value against which all  accuracy and full input protection.
the lowest priced 4%-digit multimeter others are automatically displayed as Plus a large family of accessories.
available that uses microprocessor the difference. Another timesaving
technology. convenience.

The legends on the LCD are HV: Just a reminder when your in-
clues to what makes the 8050A put isover 40V, so you won’t forget about
unique. safety whilein the dB or relative modes.

dB: You're right. The 8050A Of course there’s much more to the

delivers direct readouts in dBm,
referenced to any of 16 impedances.
Use the “REF Z” button to stroll
through the memory and locate

the zero dBm reference you need,

TIvETER

sg50A DIBITAL MUL

O Please send data on Fluke DMMs.
O Please have a representative call me.
A , o s w s g dF o 7 B s D

ELMEASCO
Instruments Pty. Ldd.

P.0. BOX 30, CONCORD, NSW 2137

13-15 McDonald Street, Mortiake, 2137
Tel: (02) 736-2888 Telex: AA25887
P.0.BOX 107, MT. WAVERLEY, VIC.3149
21-23 Anthony Drive, Mt.Waverley. 3149
Tel: (03) 233-4044 Telex: AA36206
Adelaide: 51-352 1 Brisbane: 229-3161
Perth: 398-3362




Project 325

‘Auto-probe’ for testing
vehicle electrical systems

When it comes to probing faults or otherwise in a vehicle's
electrical system, a multimeter has distinct disadvantages.
This highly convenient probe is very useful in those awk-
ward places so often encountered, plus simple to build and

inexpensive.

THE DIFFICULTIES of tracing a fault
in a vehicle’s electrical system using a
multimeter are probably familiar to
most readers. As that accursed Murphy’s
law generally has it, you have to contort
yourself in to an awkward position
before you can see where to put the test
prod, or prods, and having done that,
find that you can’t twist yourself
sufficiently to see the multimeter face.

Damned annoying, isn't it!

Then again, a multimeter can give
you a false indication. No, not possible,
you cry. It sure is though. If, for some
reason, you're measuring the voltage on
a particular point and it happens to be
connected to the battery via a low, but
significant, resistance how do you
detect the presence of that low
resistance?

A voltmeter measurement won't
show it If that low resistance is the
fault, an ohmmeter measurement may
well be impossible.

Sorting out the wiring can be a night-
mare — especially on motorcycles.

This project gives clear indication of
the six conditions one usually finds in
an automotive electrical system. These
are:

Short to +ve supply

Short to -ve supply

Open circuit

Connection to +ve supply via an
intermediate impedance

Grounded via an intermediate
impedance

e Connection to a fixed, intermediate

(low) voltage level

The Auto-probe is smaller, cheaper,
casier to interpret and easier to use and
read than a multimeter. It is the sort of
device that can be left in the tool kit in
the boot of your car or stored in the
glove box. It is a worthwhile addition to
any mechanically-minded handyman’s
array of gadgets.

The Auto-probe can be used on 6 V
or 12 V systems, with minor changes to
the circuit values.

Jonathan Scott

The Auto-probe is housed in a common pill bottle. You can construct it either on matrix board,
as shown here, or on a printed circuit board(see over the page). I1t's an amazingly handy gadget |

To get an idea of how it can be used,
and how useful it is, let’s take a look at
a few typical problems encountered in
vehicle electrical systems.

The problem
Let us consider the case of a‘car radio
that has ‘stopped working’.

Looking at the panel lights, you
observe that they aren’t lit up when the
set’s turned on. Obviously, it would
seem to be a supply problem. Wriggling,
upside down, under the dashboard, you
check the fuse and find it intact. Taking
the Auto-probe, you attach its supply
leads to the rear connection of the
cigarette lighter or the ignition switch.
Both lights should blink on and off.
If they don’t then you’d have to reverse
the connections and mentally castigate
yourself for being a twit. No worries
though, it’s protected against twits.

Touching the probe on the radio’s

B+ connection, the red LED glows
steadily. Aha! This shows the probe
tip is connected to the supply. Touching
the probe onto the radio’s ground lead
results in a blinking red LED. Hmm,
it's connected to supply via an
impedance. It secems the ground
connection isn’t grounded.

Some jiggling and scraping at the
radio’s ground lead earthing point
results in a steady green LED and a burst
of music well, more likely,
commercials.

Suppose you wish to know if your
car has an ignition ballast resistor. This
is a resistance inserted in series with the
ignition coil primary during normal
running, but is shorted out when the
starter is operated so that the coil
receives a voltage ‘boost’. The resistor
may be a heavy wirewound type
mounted somewhere in the engine
compartment, or (as is common inp
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L Q1 LED1
BC559 (red)
R2 D1,EM401  RS22k —

270k

R7,560R

LED2
{green)

R1 555 /' C1 R6 R4 Q2,BC549
22k 470n 22k 120R
pin 1 TANT.

Matrix board construction showing the component positioning and orientation. Note that we
used the metal-can type tramsistors (BC109 etc) in this prototype. R3 and R4 are %W GLP types.

many late-model vehicles) a resistance
lead is used — they’re hard to spot.

In this case, the probe tip is touched
on the coil primary terminal that is not
connected to the contact breaker
points. With the ignition on, (engine not
running) no light will show on the
probe, indicating it is connected via
an intermediate impedance. When you
touch the starter, the red LED should
burst into lusty life, indicating the
resistor is shorted, as you would expect.

Tracing wiring and switch operation
can be a real hassle. Does this motor
bike operate its horn by supplying
power or a ground connection via the
horn switch? If touching the two switch
cantacts in turn shows first a steady
green LED then a blinking red LED, the

= — A
SPOT OR NOTCH 8 B
AT THIS END Ees J

lc BC547, BCH48, BC549, BCSST, BCESE
-~ transistors

LEDs [
!ulMllDlD'/\ ""

.
CASE OR SHORT
L '<- A b b : |

Component orientations E

diode

*link under IC 1(see text)

tve lead

first contact is grounded and the second
is clearly connected to the positive
supply via an intermediate impedance,
i.e: the horn. If the green LED lights
and then both LEDs blink when the
probe is touched to the other switch
contact, this would indicate that the
horn is open circuit.

The circuit will cause both LEDs to
blink when the probe tip is connected
to an open circuit or to either side of
the supply via an impedance greater
than about 1000 ohms. In an
automotive environment 1000 ohms is
a high impedance!

Simple, and easy to use, isn’t it?

Construction

This project may be -constructed in
either of two ways, depending on your
preference: on matrix board, or on a
pc board. Both methods are discussed
here and overlay photographs are shown
also.

If you elect to use matrix board,
you ‘will need a piece having holes
spaced 0.1” (2.5 mm) apart. Cut the
matrix board so that it measures 15 mm
wide by 55 mm long — that’s about

TO PROBE

PARTS LIST — ETI 325

Resistors . .. .. .. all aW, 5% unless noted
R1,R5,R6 .... 22k
P dalwie o B 270k
FRANRD s = AN 120R, 2W, 5% (GLP type)
see text
A [ 560R
Capacitors
(I 0.47u Tantalum (35V)
Semiconductors
U 555
(©y WPRD) ryr e BC559, or similar
oAty 1 8 BC549, or similar
(O8] O Er T EM401, orsimilar
LED1 . TIL220R or similar, red

. TIL222 or similar, green

Miscellaneous

Matrix board — 15 mm x 55 mm, or ETI-325 pc
board; alligator clips; pill container; wire; 30
mm long 4 BA boit and nut (for probe).

-ve lead

Overlay for the printed circuit board model. Plastic pack transistors were used for this one.

40 — May 1980 ETI

seven holes wide by about 23 holes
long (cutting through the 1st and
23rd rows).

It is probably easiest to commence
by mounting the two LEDs and the
two transistors. You have to take some
care when assembling a project on
matrix board as the connections
between the components are made
under the board, using the component
leads. Carefully study the overlay
picture to sce where the components
are located and their orientadon.

Make the connections between the
components vusing the circuit diagram
to guide you. Take care that no short
circuits occur between adjacent leads.

Next assemble resistors R3 to R6,
IC1 and C1 onto the board and make
the appropriate connections. Take care
with the orientadon of C1. The positive
lead is towards the centre of the board.
Last of all, add R1, R2 and D1.

We'll get around to testing and
assembling the unit into the pill bottle
shortly , as this will apply to both
sorts of construction,

Constructing the project on a pc
board is much simpler. First thing
to do is locate the position of ICI.
A link is inserted between two pads
located between the two rows of holes
for the IC pins. Having done that,
insert the IC. Take care that you have
it correctly oriented. All the other
components may now be assembled

READERS PLEASE NOTE
We do not sell kits or components
for the projects described in the
magazine. To find out who may be
stocking kits or componerits for
the projects featurea in this issue,
please refer to the ‘Shoparound’
page. Suppliers for past projects are
listed on the ‘Kits for Projects’ page.




and soldered into the board. Watch
the orientation of Q1 and Q2, the two
LEDs and C1. Refer to the overlay
picture.

Now comes the testing. This
procedure applies to either form of
construction. You will need either a
12 V battery or a power supply that
can deliver around 12 V to 14 V dc.
Temporarily solder battery leads and
a probe lead to the board. Connect
the battery leads to the 12 V supply.
The two LEDs should flash. Shorting
the probe lead to the negative of the
supply should cause the green LED to
flash.

If you cannot obtain the correct
indications at this stage, look for
incorrect connections or components
around the wrong way. To check that
IC1 is working, connect a multimeter

set to, say, the 30 V range — between
the supply negative and pin 3 of IC1
(positive meter lead to the latter). The
meter needle should rise and fall at
about four times per second.

The pill botte used to house this
project measured 61 mm overall length
(with the cap on) by 21 mm outside
diameter. A 25 mm long 6 B.A. bolt
was used for the probe. This was bolted
through a hole made in the cap some-
what off-centre. The photographs show
roughly where this needs to be. Just
keep it out of the way of the board. A
small solder lug under the bolt head
is used to attach the probe lead from

aUo~probe

D1
EMA01 etc The pc board pattern is on page 137.
BATT +Ve =
a1 4
' LED1
‘ RED
A3 \>
120R
R?
S60R
TO
PROBE ‘
a2z
I. v/
\ 4
LED2
GREEN
BATT —Ve -

the board. The battery leads should be
colour-coded to avoid confusion. The
conventon is: red for positive, black
for negative. Twist together about one
metre of each colour hookup wire.

Connect the appropriate leads to
the board and tie a knot close to the
board (see photograph).

Drill a hole in the end of the pill
bottle, near the edge, and pass the
battery leads through it. The knot
prevents the leads being pulled out of
the board. Attach alligator clips to
the ends of the battery leads.

Two small cutouts will have to be
made in the lip of the pill botte’s cap

so that the LEDs may be scen easily.
All these details are clearly shown in the
photograph of the completed project.

Once you have the unit assembled,
give it a thorough work out.

Once you have this little project
working for you, youll be amazed
how quickly electrical problems in
yout vehicle are sorted out.

HOW IT WORKS — ETi 325

Consider first the ‘idle’ state of the device
— i.e: with the probe open circuit. Diode
D1 protects the whole circuit against
accidental reversal of supply polarity.
When the battery is connected correctly,
the battery voltage (less about 0.7 volts
dropped across D1) is applied to the
electronics.

IC1 is the familiar 555 timer IC,
connected as an astable multivibrator.
When C1 charges up to 2/3 of the supply
voltage, via R1 & R2, the ‘high’ level
comparator (pin 6) detects this and sends
the output high, which also shorts pin 7
to near ground. C1 thus commences to
discharge via R2. When it reaches 1/3
of the supply voltage, the ‘low’ level
comparator trips (pin 2) and C1 is allowed
to recommence charging as before, since
the output is sent low. This cycle repeats
indefinitely, with a frequency of

F = 1/({0.692 x C1 x (R1 + 2R2))

With the values chosen, this is about 4 Hz.
This may be varied by changing C1 or R2.
The output on pin 3 of IC1 oscillates
between nearly OV and V+ (less 0.7 volts).
It can source about 200 ma.

Consider now the circuitry surrounding
the LEDs. Assume at first that the voltage

on the junction of R5 and R6 is about half
the supply potential. Current will flow
through the bases of both transistors via
RS and R6, hence both of these transistors
will conduet. Each transistor will short out
the LED connected in parallel. Thus
neither LED will glow. If the voltage on
the resistor jupction (the probe
connection) were to fall below 0.6 volts,
or thereabouts, Q2 would be biased off
and would no longer bypass the current
flowing through R7 away from the green
LED. Thus the green LED would light.
Similarly, if the voltage on the probe were
to rise to within 0.6 volts of the unit's
supply rail li.e: within 1.3 volts of the
battery supply, due to the action of D1)
Q1 would be biased off and the red LED
would light.

Now let us put the picture together
and see what happens in practice. The
output of 1C1 is connected to the probe
and the resistor junction of the LED driver
circuit via a 60 ohm resistance made up
of two 120 ohm resistors in parallel. There
are two resistors rather than one 1W or
larger resistor for reasons of physical size.

With no connection made to the probe,
the 555 drives the probe alternately to the
+ve and -ve rails, with the result that the
LEDs flash alternately.

Shorting the probe to either rail of

course forces the appropriate LED to stay
on continuously. If a resistance is placed
between the probe and ground, say, three
possibilities occur:
1) The current flowing from pin 3 of the
555, via R3/R4, is insufficient to develop
0.6 volts across the resistance — this looks
like a short and the green LED stays on.
2) The current develops sufficient voltage
to turn Q2 on and the LED extinguishes
on that part of 1C1’s cycle when its output
is high. This allows the appropriate LED
{green) to blink.

However, if the resistance is not high
enough to allow the junction of R5/R6
to go far enough positive the red LED will
not turn on. This gives green only blinking.
3) If the resistance is high enough (over
1k) both LEDs blink, giving the open-
circuit response.

The same argument applies ‘upside
down’ for a resistance to rail, but the
voltage across it must be 1.3 V due to D1
being in the emitter circuit of Q1. If the
voltage is fixed midway, neither LED can
glow, as first assumed.

Resistor R7 fixes the LED current and
R3/R4 limits the 555 output current to a
safe level and defines the voltage ‘turn-
over’ points.
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TPLESSEY1 Attention!
COMPONE NTS* . OWNERS

Same shape and size as KIM, SYM.

NON MEMORY PLUS $225 A&T
VOLATILE 8K low power RAM. All IC's sockeled. 8K EPROM
LOGIC sockets and programmer for Intel 2716, 6522 I/0 and to

plus SV and plus 25V regulators.

MN9102 Uporiower st 20 neers 2 s | | |€VETYONE WO supported

additional user programmable characters.

Non-Volatile Quad Latch B e L e, the Australian Amateur
Foawres iﬁgro‘hﬁsw || | Delegates to WARC 79.
@ Uala retention tor one year i e absenc € wer ouble sided, plate: roug oles, professiona .

: };—JgﬂyD::.np;ci::foe‘eSAVE operations i:lalrdgu"ered and decoded. Add up to 5 additional | WO rth the eﬁo rt °

Applications Y
g s s ot s s sy o o lis e A i | To ensure continuity
Th:eNN?NL?OzZ is a non-volatile 4-bit data latch which uses ool 1 2 v SU ppOrt the WIA .

MNOS* transistors as memory
MN9S105 e e
The MNS105 is a 4-decade BCD counter which counts up or

All membership enquiries to:
down on negative transitions of the Clock input. In parallel
with the counter is a 16-bit non-volatile MNOS memory into

KA Th a4 i couur e et W, WIRELESS INSTITUTE
has been written into the memory it can be retained in the CONTROL 0 F AUSTRALIA

absence of applied power, and subsequently be recalled trom
the memory to preset the counter. PO BOX 31, GOODNA 4300

’ SAE fo
MN9106 PHONE (07) 288-2757 Detsshest PO BOX 150, TOORAK 3142
The MN9106 is a six-decade up counter In paraliel with a

twenty-four-bit MNOS memory which can provide non-volatile
data storage of the current count position. 15

MN9107, MN9108
The MN9107 will count up to 99 hours, 59 minutes, 59
seconds, while the MNI108 counts up to 9999 hours, 59

99
minutes or 9999 minutes, 59 seconds. O‘ON N
APPLICATIONS i B‘ \0
Applications for NOVOL are found In ali forms of metering, T‘
security code storage, back-up storage tor microprocessor- G s
based systems, elapsed time indicators, electronic counters, N T O
s

latching relays and many other general Industrial areas. GENER A
. replacement
parts

. »
Nitride T .
4

Drawny

Make your h
; or office mountain We have over $100,000
f )
resh with a “‘Bioion’ Generator. 5
*NOVOL devices are produced using the Plessey Metal- NEGATIVE IONS: WOFth Of genl.”ne AKAI
2‘:;‘:‘:"o;e"::’?r"""‘s‘;'r‘n‘p'm‘l:’:)'%”%"sz :"Tﬁjs”‘c’:;‘:és‘:ﬁﬁ = Medical reports indicate that negative ions can help p a rtS fo I reco rd ers an d
sandwich’ structure gate dielectric consisting of a very thin to clear cigarette smoke — reduce fatigue and o
layer of sillcon oxide and a thicker layer of silicon nitride. In increase alertness — increase resistance o colds am pl |f]ers
operation, a positive or negative charge Injected {Written) Into and flu — reduce up to 75 percent airborne bac- o o |
the nitride/oxide intertace modifies the threshold voltage of the teria — alleviate sensitivity to weather — minimise AKA' Se rvice M anu als for
tr??;'sac;risznpe rlth Innelcte; c?aéo:nn:nne«} w:hlnlhedburl'k travel sickness — speed up the healing process
of the dielectric t Is not affected by surface leakage and the : i
ai‘ﬂere)nce between high and low thresholds can be detected aTr:l:)edMuce;gz;ope\;a“:e pain. m OSt m Od eIS are o nly
ead) over very long perlods. [o] AVAILABLE:
Home and Office model, $85.00 plus $2.00 P&P. $8.00 each post free.
12 volt Automotive model, $95.00 plus $2.00 o .
P&P. Phone enquiries (02) 516-4599.

PLES SEY 800K AVAILABLE: Th lon Efect by Fred Soyka, PP

COMPONENTS  BELLE LUMIERE The Maurice
PO Box 2, Villawood, NSW 2163 PO Box 216, Lane Cove, NSW 2066. Ch G
Telephone 72-0133 Y 3 apman rOldP

Telephone (02) 428-1334. .
Adelaide 269-2544 o Melbourne 329-0044 Pamphlet available free — "‘Negative lons and 44 Dickson Ave, Artarmon, NSW.
A Brisbane 36-1277 o Perth 458-7111 i Your Health™ — send large SAE. Telex AA 25011.
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ETI-325 AUTO-PROBE INDICATIONS

RED LED continuous

PROBE TO -VE SUPPLY
VIA INTERMEDIATE IMPEDANCE

NO LEDS lit

LOW VOLTS
(the red LED may flash weakly)

IMPEDANCE LEVEL CONDITIONS

Both LEDs blink
Red LED steady
Green LED steady
Red LED blinks
Green LED blinks

probe sees impedance larger than 1000 chms
probe to +ve via impedance less than 156 nhms
probe to -ve via impedance less than 6 chms
probe to +ve via imp. between 15 & 400 ohms

probe to -ve via imp. between 6 & 800 ohms

HEAT SINKS

. U~
Clip and Save

Clip-on Thermalloy “Slip Clip" heat sinks and
save assemblr‘ time, board space, and heat
sinks costs. They require no mounting hardware,
PC board drilling, or adhesives, and clamp firmly
to the device for maximum heat transfer. “Slip
Clips" are available for TO-202, TO-220, TO-126,
Moitorola case 90 and most other popular case
styles.

Plastic
Power Coolers

New low profile heat sinks save board space

The 6073B requires only 750" board space and
is just 375" tall - the right heat sink for 500"
centreline PC board applications. Cools SCR's
and transistors in TO-220. Motorola Case 70
and Case 90 packages. Dissipates'21°C/watt in
natural convection. Available in Black Anodized
and Pre-Black Anodized finish.

Thermalloy

Number one in Semiconductor Accessories.
TECHNICAL INFORMATION AVAILABLE ON REQUEST.

AD
/TT\
SOANAR

GROUP

Soanar Electronics Pty Lid

A member of the A & R Soanar Electronics Group
30 Lexton Road, Box Hill, Vic., 3128. Australia
SALES OFFICES STH. AUST.: 51 6981
VICTORIA: 89 O661 QUEENSLAND: 52 5421
N.SW: 7896733 WEST. AUST: 3819522




DICK SMITH’S
FUN WAY INTO
ELECTRONICS,

COMING SOON!

@ IT’S A CALCULATOR!

@ IT'S A DIGITAL CLOCK!
©® IT'S A PUSH BUTTON
DIALLER WITH 32 NUMBER

TELEPHONES HAVE GROWN UP!

Tired of the sama old telaphone? Try these 20th century telephone-rolated products for a change!*

HANDS OFF!

You've seen them in the mov

PHONE CABLE

: now thay're

irtercoms,  burgler  alagms.
bnes. ofc s susctly the seme

convarsetions, Festures push-button "diel’ with last Telecom use Choce of 4 o 12Jl oude
M EM ORY' oumber racell. high/low voluma (with louch sensors) conductors, oach
vo luM E 2 : nd modarn. ssay-core styling Imaging how this nauieted, tianed sohd copper fo

Whet an incredible machine! 11's & must for businesses. would look on your office desk — or a4 Nome! PYE thea
You've seen Dick's Fun Way affices. professional peaple, evan the homel Hes o huge 32 ~
Volume 1~ naw you're ready number mamory — fust prass o button sng the mumber Iy t\ y S 4 CONDUCTOR
for something more amb- dislled tor yeu sutomatically. Really seves your precious “ p 4§ < L
itious. Here it is! With time! Plus you gat a 6 digit highly eccurate clock (time \ 3 o L ——
twenty new and exchting our STO 8 1SD callt) and & superh mamory caouttor, q‘ 35¢/motre or
circuits to buiid - each . N 35¢/m for 100m
one actually does some- ‘;-% ot
thing usetul. If you had = . K 12 CONDUCTOR

fun with volume ane, you'll

ton days!

AlL THIS FOR

Fun Way 1 soid out in just WATCN FOR RELEASE DATE

KITS FOR FUN WAY 1l PROJECTS:

Cat 82605

allow them 1o be used lor this puiposa.

Calling micro

Need a digltal
enthusiasts

keyhoard?

1980
ARRL ||

< @ 6 bands!
hsl:; l\:lcn l:: o:ull‘eymon'l 39 900 = ® AC/DC powert
withvolume two. It’s coming =
to a Dick Smith store or ONLY Cat W-2140  \N
newsagsnt/bookseller near s 95 “Plasse note: Although these devices ars completely compatible with tha Austrsiusn 75¢/metre or Du“s 00
you SOON. Order your copy 6 {Telecem) phone system, with no soldenng required. LU TEEUE VN 60¢ /m for 100m Cat 0-2823
now: the first printing of

=/CODE-
MASTER

e

Went 1v do some wnng® Not yust]
for telephanes. thws cable 13 deal for
ota|

BARGAIN!

Now o new and better
modsl of our famous
‘Communicatar’  VHF
Radio (over 8000 sold!)
Tuve @ 1o the excibng word
upstary VHF Thes might
ado has 6 bands nhews AM,
FM bends phus 4 others And R
mcludes FREE. & VHF isterng

e

SCOOP! 3¢

1Gts for oil the 20 projects in Fun Waey It will be evaileble as s00n a3 the book | Building computer oriented projects? f§ 5 huge mumbar of interesting A game of $30-80° v E
is published. Full details et in our new 1980 cetalogue, page 25, You'll need o keybaard sooner of later. N orajects con be mads with o H'BOOK 'Ry Y skill &1"'_ " A\
This deluxe keyboard featuras individ- | cumeric g $ 50 /((I
NEW. MORE OF DICK'S uslly switched keys with .l;mo[..:; thal you o yourselt 1 595‘ *ﬁ"& elligence! 133 1 2 J(
s mes in standerd ‘AWER nd van mors! High ) e =
L4 BONZA oo i i i el |, a3 M ‘lls2gs0| "7 ~
LCD CLDCK/TIMER/ BULK € 63 501 ASCH chac suoeeds Vel 7~ The B 1500 R WA \ ) | A temteste special seoop buy frealy
BUY 4 o Oxtx:1 14 Racha Amateur's Handbook', is now pvast ok e 310 b ace of e Roagh (MY

How's your intelligance and power
of logical thinking
geme will test you to 1l
ou fun and enjoyme
asisr ie #ts name;
basting you is its game. Are you gond
#naugh 10 beet it? Find out!

bargawsl) 240 voit motor {o modets,
fons ofc. has three speeds, sHent
runmwog, i3 beautitully made and is
yours for less than hatt orgmal price
Brand cew, never used — just thew at
the uses for § mator lke this one!
Cat M-9900

s With new. sections, new data and
new leatures, this i one volume that
@very smatewt and sapiring amsteur

should have. Cat B-2N18

25-IN-1 |

7 Semmadiy |
'3/. \%‘
&;0‘0‘

NEW!

BARGAINS
- BEWDY?
SAVE 33% ON 9V

EVEREADY BATTERIES
Yeos. & huge reduction. R.R.

EVEREADY

NEW!

clasp condanser microphone
complete with ministure FM

pie b 15¢ e o e [ | CPEDIELY FM WIRELESS [EXPERIMENTS 'INCREDIBLE! Low cost
VSl e | Ao i TV camera with RF AND
AS USED IN |

You've got 1o hear this ta beheve it
102 oar shattenng! Nominaily rated

& UHF RIGHT video output . . .

APRIL EA

Inciedsble  vophistication!  Thes
composite 7 channel digital clock
ond timer moduls oparates from o)

ANGLES:

This is mors an ‘oops’ them 8

transmitter: receive it on any
standard 88 to 10BMHz FM
receiver. Tranamitter section §s
smail enough to slip into shirt
pocket: mic comes complete

at § volts. operstes rom around §
to 25 vohs

T L7024 s495

Campara and be amarsd! This superd
birw TV camers fosds straight in to TV
st (videa output elsa). and hes
unique mechanical vidicon adjustment

- bulk huy. Wa over-erdersd: s . or ars close focussing fdown 100 7] S \o”’
gis 15 voh perin col can b rae 1ws v o mmane | SPE AKER  |ibn vor- & arast idoa or | erts ons to the it (st meyss | 17 40 “ioe boeutens fhoum 100 [0 f S
uted for & huge ranga of Gime and Waers selling for aimost $3 00 eIty dbmionatators, . High rasolution (over 550 mes), com- =
timr projects. Complets on onef S B0 siew ekt t1s prical Graat FADER |rubiic sddess. orc erc ote. WA toaturing the lutest fieid ol l Lo, i Aust TV standemtic et ’ w
peh. dats supplred with umit for Bdying up shack winng lectronics. solsr power. Learn .

High powar (25W) control for
fading betwesn from and rear
speshers, Eaoy 1o Fit, 8 dalight 10
use! Ca1 A-7834

the price: 8 bargaial
Cot X-1195

329900

AS REVIEWED IN APRIL EA

Cat X-1050 T P-2302

31 750 [Mains cord & plug 2

How's this one over 1
metre of J-cors mains cable
compiets with moulded 3-
Pin phig resdy for winng
o all types of maina
projects. Colous coded wire

2995

Cat C-1073

more sbout this lascinating held
with these 25 projects — all in one
handy package.

We've got some
more Pocketcoms!
Just when we thought
00 mora! Over 20,000 sold rn o
hectic & wa wfors Chnsimas.

OWN A YAESU?

@ 5395

Now we've loceted some mors - but
€ B0 40 you cant g0 wrong thess ere defindtalr the last Incredible Ma ke a chea p CCTV svste m
Protect your v;iuanh avestment wath -E:a:?:fao; NOwW value were galiing for aimost S60.00, /

s smat PVC cover. Fits most
‘square hrwsh Yaesus (eg FTI01
901, etc). Cheap insurance!

6 CHANNEL
SAFETY
TWO-way

What s bargaini This detuxs maring
Transceiver festures 6 channal
capability. {1 chennel comes

Use the abave camera in conjunction with sur
bbw TV oot for & superb quakity closed
circult TV oystam Grast for sif sorts of

out price lexs than % thet! Comes with £
ane channet fittad (27.125MHz); 2nd
channal left open. Battaries avadabia L
our storas. {Cot $-3008, 25¢)

AM/FM/SW CASSETTE|s
HUGE 3W O/P!

7Y
)

)

Cat D-1100

145

comparabla CCTV systemst (You can still v s
the TV as a TV if you wishl) gt X-1198

2 NEW STORES!

NOW OPEN - OUR

Yos we're stocking eryotaly
for the new 27MHz manine
channels: fit tham ts your
transceiver ta make surs
you'll be heard!

re———er _ _)

oAty

trom both 240 voht meins plus internel
fittad with 27.88MMHz sefaty & : 27.860&IHz (D-6086) oo, iae {not supp) and features en A SECOND STORE IN
distrans lieq ) and foatur (| 27.940MHZ [D-8094} Binvuitt microphone pius extension mic BRISBANE . . .
5 wetts input (maximum lagai JWQP| 27.960MHz (0-6008) fiack A ‘steer’ tasture is incarporetad

Now for sll the peocpls on
Brisbane’s northside, you
wan't have ta travel through
the cit¥d Qur new store is
right opposite the Chermside
shopping centrs. Sama friendly
service. same range ol quality
producis as our Burande store:
but much more convenient!

842 Gympie Road,
Chermside,
Phone 59 6970 [

OPENING SOON:

Our 6th Sydney store - at 613 Princes Hwy,
Blakehurst. Watch for the opening date!

¥ Stocke dus nart manth

00
35 pair
p | OLD ROCKS:
Cat 0-1120, 0f course, w'll cantinue to
ttock the crystale for the
| preseat  2IMHz  marine

L% 4

50
$99°0 |-
MAJOR DICK SMITH RESELLERS

AOVANCED ELECTRONICS
58 The Quadrent, Launceston. Tas. (317 075}

AERO ELECTRONICS

1235 Bathurst Strent, Habaent, Tas (348 232)
AMATEUR'S PARADISE

121 Nerang Siraet. Southport. 01d, (322 64a)
A5 M ELECTRONICS

782 High Strest, Wodonga. Vie. (244 588)
COASTAL ELECTRONICS

43 Vulcon Strast. Moruys. NSW. (142 545)
CRYSTAL TV RENTALS PTY LTO

66 Crystal Strest, Broken Hill NSW (5837)
DECRO ELECTRIC

Crt Msgellan St s Brusnes Hwy, Lismare NSW. (214 137)

power).

Why tabe chences when tor 5o
Wittle you csn wguip your boat
with two-way sedia. And you
1 i with you when yow're
oshare — ¢o it cen't be stolen!
s one of the best basting
investments you cen make

{tusns off after yeu go 10 sleep af
night))  This radio was persanaliy
selacted by Dick recantly as baing best
vel or money. For those who want
quelity. here it le:

Cat1 A-4016 s7500

Usted below are re-sellers who stock a targe range of our
products. However, we cannot guarantee that they wrll have all
ftems in stock or at the prices we advertise.

POWER'N"SOUND
15 Frankiin Strest, Traralagon, Vie. (743 638)
P.J. 0'BRIEN ELECTRONICS

62 Wee Waa Strest. Walgert. NSW. (243)

PURELY ELECTRONICS
15 East St Rockhampten. 01d. (21 056)

0 5 M HARRINGTON

6/1 Machinery Orive. Twead Haeds South, NSW. (364 58)
HUNTS ELECTRONICS

18 Neit Streot. Toowoomba, Gid. (326 944)
HUTCHESSONS COMMUNICATIONS
5 Elrzabeth Street. Mt Gambier. SA {256
KELLER ELECTRONICS

218 Adelaide Strest. Maryborough, 01d {214 558}
KINGSTGN ELECTRONICS & REGCORDS
Channel Court, Kingston, Tee. (296 802)

KB ELECTRONICS & MARINE

361 Main Terrace. Goraidton, WA {212 178)
KENT ELECTRONICS

42 Stuant Highway. Derwin. NT. {314 749)

‘E‘E)NT RE

SUMNER ELECTRONICS

95 MitcheH Street, Bendiga. Vie. {431 977)
STEVENS ELECTRONICS

42 Victorie Strest, Mackay, 014 {511 723)
SILICON CHIP ELECTRONICS

Suite 3, 98 Bridge Street. Muswelibrook NSW.

TABLELAND RADI
2 Jltli!SIHQI. "h.,‘°.§5ﬁyl(gfz 0t7)

BUYING BY

ORDER VALUE:
$5 {min) to $9 99
$10 00 to $24 99
$25 00 to 549 99
$50 00 1o $99.99

P&pP
$1.00
$2.00
$3 00
54 00

$5 50
ELEKTRON 2000 LYREBIRD CTRONICS TOMORROWS CTRONI

181 Whaet Rosd. Newsaotls. NSW. (262 644 b o i e (25 525) 08 W, FECTROMICS Lo {"5) g 'f,’,':,':,,‘:::,‘.:',',':,:{
ELECTROFIX MELLOR ENTERPRISES TRILOGY WHOLESALE ElchRDNIFs {sddress o1 righ) cannot be sent by post

133 Malop Stiest, Geelong, Vic, (37 827) Shop 2. Forsythe St. Whyells Norrle, SA (454 764) 40 Princes Hwy, Foiry Meadow, NSW. (831 219) Bosit) (eoat| &

GOODWIN ELECTRONICS
123 Statlan Strast. Blackheath, NSW, (878 379)
HAWKESBURY ELECTRONIC CENTRE
111 George Strast. Windsor, NSW. {173 441)
HITEL HI B)

45 Queen Sirast, St Marys NSW. (521 4442)

11 you peater, 1 despatch your order by
Comet Road Freight 1o anywhere in Austrahia
for anly S6.00 — that’s below what it costs
us' Large and bulky Hems are normelly sent
by Camet untess you specity difterently {eg
by reil of &t - yau pay freight an defivery.)

MaWw ELECTRONICS
48 McNomara Strest. Orenge. NSW. (626 491)

NAMBOUR ELECTRONIC SHOP
Shop 4. Lowen House, Ann St. Nambnur. Oid. {411 604}

ODYSSEY ELECTRONICS
101 Main Strest Bairnadale, Vic. (525 262)

TROPICAL TV
249 Fulham Road. Viacent. Qld (791 421)

WAGGA WHOLESALE ELECTRONICS
82 Forayth Streat. Wagge, NSW 2650

V’KING ELECTRONICS PTY LTO
3108 Gold Coast Hwy, Sudders Paradiss, 014 {386 280

a3 per table at right].
Then waich your letierbont




2 TRS-80 . ’ ]
IT’S HERE!! 7% "Howners: | checkemrinst | BUILD A KIT:
AND IT'S EVEN BETTER L i« T Dt s ook ok o 75 pogors P 5 Tewe wit serwios & 101 | [g%g FUN and a great way to

L. .., Y for sverydey usage smerest, deprec- asver know if they'rs any good
THAN WE'D HOPED! il R L ST et et & cakoka, satses wemwir s | learn and save money too!
Yes. stocks have asrived of our fabulous new = o2 e An ysehi work! .

Dick Smith Laboratory Osciloscope. Wa were &

o e s o ([P | A [$@es oy |MORSE KEVER

i wxcess of B.5MHz!! Everything about these ’ 3 b loads them proparty snd givas [l For ail hams or would-be-hams! — @ ame g
smart looking units says "qualiy! 3 Cat 82345 you & yes/no/merginal | Tes it includes pacdie & ai g

Now there is 0o excuse for everyone in | L ¥ == | rending. Evary home [l components, ime. case {panel o e o
electionics — from the service fechnician 1o the : should have one! l not marked). Vasiable spesd i - P
student ~ not to have their own cro. Imagine @ sggs Cat 0-1525 f corract proporbon. inbush oscilator ) [
how much easier repairs. Service work, devel- Surs most transcevers r

opmental work, circust monitoring. studies, etc | AND NUW:

become with & cro of your own Just look at c“ssmﬂ sPEAKlNG OF BA"ER'ES F s3 950 ) '

these teatures NiCads are cheaper!

® Bandwidth: More than 6.5MHz Yoo tow bous of wok AN te . = ETI 300w

® Sensitivity. 10mV/divist LL TH proggams it tovm bk skvatyon | 0 B Nt b wort ot

® Sweso Fraquencr: 10Hz - 1004H - IS $ OO0 cosere. 11 0 11 you s bk el AMPLIFIER
q ¥ - T FOR ONLY e at frst bt @ you work out the pnor va.

@ Screen site: 75mm s 50 fumber of charges. youl agree  Panight More power lor your dotlar!

@ Sync: Internel end External Co 0-1280 Cot X-3665 Necads s deai for replacng conventionel Massive J00W, weal for groups

of senous audiopteles Kit lor
complete module 83 Shown

- AR cols {1 2V 5 nomally cose snough)

PROGRAM TAPES: | [t cusiomess SAVE | gniy 525 gach

Quite oftea, products we edvertise era comp s 00
Use yomr home computer to lotoly seld out within o few days. Or 4 6 g Cot K-3444
advantage with these tapes: problems may held up delivary of gromised YOUR 0 S‘ 80 wsao | DISCO
9oods 50 they ere not in tha lores when the CAR r ten or more.
FOR THE SORCERER: sdvert eppsers, Please don't blams the stors \ —_ STHU B E
YAHTZEE {Cat X-3600) $9.95 maneger or staft. they ere powsrass te do - "ATTERY Can’t Charge Nlcads? e S 5%
BLACKJACK (Cat X-3602) $9.95 §  anything ebout it! Whet we are trying ta say { vy Probl gl gl oSO g
WUMPUS (Cat X-7604) $9 85 ie thet. it you ere shout to drive across town | b » roblem solved! Sttt “:mrm e
FOR THE TRS-00. to pick up 2 dond adie ) o The grvar new Nead chomer canreige from Can be atded on 10 for even
TIME TREK {Cat X-3850) S1795 sing first . . . just in 50 ABR pha o mu-voRage adaphy — you'e more outpnn We've 30id
STIM. SIMULATIONS {Cat X-3852) $17.85 Dick Smith and Staff $4 Cot A-A509 | 1 tusress Sevoly place 2 © 4 Neats thousands of tis onel
ELECT. PAINTBRUSH  (Cot X-3654) $17 95 P catige, g b the adahr / Cat K-3152
smioce cuauencer cnX-30s0) 51755 | Hobbyist drill How many tmes have you turnd o your | 4 YO away. Come back i 15 houm
MICROCHESS 1.5 {Cet X-1658) §22.95 N car only 10 find you'we left your ights on and [ =T Ve Ry chemges
compare our prices | §0€S anywhere! at artey, 11 eed novs happen sgar DIGITAL FREQUENCY METER
WITH THEIRS! - 5 This superh Ittie slarm attaches in secands >
Pl i o pomted circun boaets, mont bt o1 g [ — Great for the hobbyist ot
E l IT! / ;’”“ ::"““"t’ “":_' "‘:'I""(' ’:::' dash and beaps i you leave you lights on ‘""""::‘"?":‘m";‘
o wo € cells (o - me n
Sikcon saslont s ew fo sanbrg cames 8 I 16 B (i b o WE ey of CHARGING g0 10 200MHzZ with
s Shacs Sty IO b stops afr 10 saconds ) Incradidie? We CARTRIDGE = |
» potlem. (COFs, TV smps, etc) s ek st And pust ook a1 the poce — ant | o Lot p e Mooiy,
Handy uae tibe for the hobby- A%y Cat 1-4750 that worth saving your bafiery — jus! ance? ADAPTOR s 95 Cot K-3437
Bt sso g for epeis o D ey Cot M-9518 39950
nc Hendy!
avm 536 / DISGOLITE '¢  |PLUG-IN TIME Bisis 25W CAR STEREG BOOSTER
P e —————
AMATEUR 8 It's & strobel SWITCH BARGAIN 12 VOLT
> @ It's a music colour! increcibiel Up 1o 3 Road none besting you? Up _
POWER! @ I's a light dimmer! oy e A = CLOCK MODULE o <o s o 04  § s -
d ) 24 houns, fulty seni. | This hee to be the bargein clack of the dscade! IYs 8 massve 12 wans per -
Want 1o buid HF/VHE ampidiers? This 16 {Ne iphdy “"'"‘"': "'"‘: e ) i | Gl AOVIVI o {w¥5) (s W1 chanoel Eesy 1o construct, .
Try thesa superd R‘m:v'm ,',""" going. 'l“- three "':‘"* '. :""h"' ':‘. ual comtral, Contacts || digits {idesl for daylight uss) camplete with slerm 1St cuts into spesker leads
ators from Dk fMeprt A R Fa oated ot 2400 watts | (buzzer fitted) Runs off 12 valte, with “nhibit’ line for an incredible. ditference
:f::.hém oma.“;:‘::: :::::::‘r:b- et :“u;:f.:"-:‘ :; {same rating s you | for bettery seving {neredibly eccurete [quarz @ Ustereng enjoyment s 50
relisbie & economicel, (All 1BV Viy modulate hghts in sccordence with power pont). app :'v"lﬂ ll.-mm.-'-): rent lof building Inte cers, Cat X-3493 2
& 36V Vg . music or sound received: p:-- b ":“P.;oll;:: :‘: "c‘“'-l";": il TN\ 12 VOLT POWER SUPPLY
Tyoe Cat No kP nce conventional light dimmer. All you do - 8 N
2N5600 22390 A Jw $8.48 s plug it inte the pawer point, end plug urtty fights, battery p &\ "o
w559 2.230 A 70w §13.95 your lights tato It It really g incradible! Lo X120 chargers,  slectnc § Wag 619,50 & 4 ’ % How many projects need &
INEBRA 1-23%4 A 80w g1795 Cot X-1108 12 voh supply” Most! Or

un car radio, stereo, CB,

e on the bench No
hobbyist should be without
one of these vaivable

BO et o { :
AMATEURS MYl =t BCEP LT

5 St ¢ 3
ARSI L SEL NGO PROBABLY YOUR LAST CHANCE! WHAT A SAVING! o A R A
better any genuine Australian You'va heard off shout the eftects of inflation snd "‘,:'2'; o ]
advertised price on Yaesut a1 oa s menron o | MINE ALARM CLOCK $2Q5s0
Never pay another parking fine
c8 o0id

TP "S.{.‘E}"{ :nu‘;'y"&rs[‘] e or miss an important appointment! CD lGN |T|0N

Wa bought hugs rtocks of CB in pre-duty B pre imfiation deys These Whee ¥ Speeiel By lpees clocs N

155, et no:p:.h:n b i N o Bl B W aS gy o " 0w best selling sgeition k. Comes

00 nto st pocket or purse. can save A = ”
CB until the prices came down, thank sgaia. You mey just miss outt Q. Y0 o forme T oy ey Sanal [ M Oriwoind Vamslonsdy {a
s We've knocked aimast $5 00 off the [ ™ Perd work @ done for yout}

, B and comprehentnve nsbructiony,
. m s X' ater!
t 5 [ NCe. 100 tave money now and Iater o i
- - | N Got bettr performance from your 33 :!50

cor with s great k.
Car K-3280

NEED DATA?

This is the best!

Incredibly valusble ceference work for snyane
involved bn electronics. trom beginner hobdyist
through 18 o-hundrad-letters-ofter-his-name
engineer. Huge 1196 pages. hard cover.

was $178.50 . . .Now onl)

33500 Cat B-1104
Dur hardwars packs are designed with the hobbylst in mind. Top

sEEN ou“ RANGE OF HOBB"sT "Annwn“i PACKS? quality, in reslistic pack sizes to suit the hobbyist: end bast of ell. you savel COLOUR KIT cATALOGUE
CLAMP PACK SCREW/NUT PACK BRACKET PACK nln You Mlss OUT',

3 sues o st e dam Ovee 200 pmees of popular ~ /. g 6 e brackans — ea b
The ‘New Dacade catalogue

cables — n packs of v soew nuts b washens ides! \of Ty Ay mourting PCB's on chassis etc
Smm  (N-1984) T5C for the servceman too! pob ¥ o 5' 4] 12mm longImm dewrsnce
Smm  (M-1985)  BOC Cal H-1680. . $3.00 ° - Cat H-1885  $1.75 trom Dick Smith Electronics

8mm  (M-1988) BOC was presented fres with last
month's Electronics Australls

ABOVE: Widland T6A 886
was $106.50, Now only

$129.50

Cat D-1438 Midiand 77A 963

SEND FOR YOUR

W6 PACK

SCOTCHLOK PACK SPRING PACK ('\_v ——— FEET PACK PCB STAND PACK and Electronics Today. If you
Pack of 2 handy cabe jorers — Betwes: 150 & 200 1o of Pack of 8 nibber feat, can be Holds prwtmd Greult boarts off :ﬂ:_ud nulon.vouvcnuv. e
g ity ~— Dl g i i i e A Jenty avalisbls from
o squaee W pers —Y e \oaﬂ O ) il o P o lace. Pack 01, Smm kg it Mok SKahh S
Cat H-6720. 50¢ Cat N-1680 . $2.95 €at N-1738 75¢ Cat H-1981 80C ::.o':lsull‘l: orﬂ:v‘ca:’l’r’: E

. The pri i
T0-3 PACKS GROMMET PACKS LED BEZEL PACKS o DONT FORGET: We also hove a | e D" (?a 'l' l:lll 75¢:

] o sabvey. 10 P 15 i (o= 0] it t for the data =

Insudating warsher auf 2 bushes ot o+ s g ak o 15 e o d '/ {1targe variety of packs containing | specitications section 4
o 5t 10-3 st Pack of ’ b smale wm, B 0 12mm starctand sw LEDR. Push fit nto d)% nuts, boits, washers, ste. Thay'rs | atone..
4 reuatng . 8mm  (H-1712) BOC hoie, (E{h push m Black Q& % st your nearest store!
Cat H-1917.  85¢ | tomm  (W-1706) 8OC 12nm  (4-1713) 80¢ § Cat N-1810.  75¢ M

DICK SMITH ELECTRONICS

NS W 125 York Street, SYDNEY. Ph 290 3377 [ sy 399 Lonsdale Street, MELBOURNE. Ph 67 9834 SHOPS OPEN 9AM to 5.30PM
147 Hume Highway, CHULLORA.  Ph 642 8922 656 Bridge Road,  RICHMONO. Ph 428 1614 (Saturdsy: Sam till 12 noon)
162 Pacific Highway, GORE HILL  Ph 439 5311 | o) py166 Logan Road.  BURANOA.  Ph 391 6233
30 Grose Street, PARRAMATTA Ph 683 1133 842 Gympie Road, CHERMSIOE. Ph 58 6970
396 Lene Cove Rd,  NORTH RYOE  Ph 888 3200 | ACT 96 Gladstone Street. FYSHWICK  Ph 80 4934 ANY TERMS OFFEREO ARE TO
263 Keira Streat, WOLLONGONG. Ph 28 3800 | SA 60 Wright Street.  ADELAIDE.  Ph 212 1962 APPROVEQ APPLICANTS ONLY
613 Princes Highway, BLAKEHURST _(Opening Soon}l WA 414 William Street,  PERTH. Ph 328 6344 RE-SELLERS OF DICK SMITH

MAIL ORDER CENTRE: PO Box321, NORTH RYDE NSW 2113. Ph 888 3200. PACK & POST EXTRA. PRODUCTS IN MOST AREAS OF AUSTRALIA.

BRISBANE: Half hour earlier.




MOVE OUT AHEAD WITH MEASURING INSTRUMENTS FROM (SEW)

YN-360TR ST-303TR, 515960

-
\

ST-300

ST-350 $16.48 plus tax

SPECIFICATIONS.

Range of Measuremem
YN - 360 TR $21.70 plus tax DC Voltages: 10V 50V 250V 500V 1000V (2K St V) SP-10D $16.09 plus tax
SPECIFICATIONS AC Voltages: 10V 50V 250V 500V 1000V (2K 52 V) SPECIFICATIONS
Maasurement Ranges: DC Current: 0.5mA 26mA 500mA 10A Measuremant ranges.
DC V 0-0. IV-0.5V-2.5V - 10V-50V - 250V - 1000V (20K 8 AN Resistance: DCV 0.25 10 50 250 500 1000 (4K §3 A}
AC V 0-10V-50V-250V-1000V (BKa AV Range X1 X10 X 1000 OCmA 0.25 25 600 (250mV drap)
DCmA 0-50MA-2.5m A-25m A-0.25A Midscale 208t 2008 10KST ACV 10 20 250 500 1000 (4K 3 /V) 50
SOpA at 0.1V DC position Maximum 50061  SKN 1MJSL S Range X1 X10 K&y
Resistance Minimum 025 25 2005 Midscale -20 200 10K
Range X1 X10 X1K X 10K Volume level: 20 ~ 4 22dB & 4+ 20 ~ 4 36dB Maximum 600 SX 1M
Minimum 0.2 2 200 200K Capacity: 0.0001 ~ 0.03yF & 0.01 ~ 0.60F Minimum 0.2 2 200
Midscale 20 200 20K 200K Inductance: 10~1000H Battery - 1.5VX1
Maximum 2K 20K 2M 20M High resistance: 0. Lw50MJSIUse external power dB ~20 .~ +22 $20~ +36 ~ +62
dB-10dB ~~ + 22dB for 10V AC Batteries. Two 1.5V dry cells {UM-3 or equivalent) MA0.1 ~ 50 using external
Battery: 1.5 X 2, 9V X 1 Aliowance. DC Voltage & Current: Within + 3%f.s. uF 0.0001~0.02 0.01~0.3 power
Accuracy : AC Voltage: Within & 4% f.s. Accum_cv: Within 2 2.5% fs for DCV & mA: Within 2 3.5% fs for
OC V & mA: within 1. 3% F.S. Resistance: Within £ 3% of scale length ACV: Within £ 3% of arc for 13
AC V: within ¥ 4% F.S Size & waight, 138x96x5 1/mm 480g Dimensions & weight 140x95x44mm & 3 10gr.
ohm: within 1. 3% Arc
Dimensions & weight 147 x 100 x 45mm 4309 ST-300 538'70 plUS tax g{;l?lciljoz4 plUS tax
ST-303TR $30.39 plus tax e i Y=
SPECIFICATIONS: AC Amperes (AC A}: 6A 15A 60A 1504 300A OC Voltages: 5V 25V 250V 500V (4K &8 V)
OC Voltage: 0.0.3. 1.5, 3, 12, 30, 120. 300, 1200 Volts 20k .2 AV. AC Voltages (AC VI: 150V 300V 800V AC Voltages: 10V 50V 500V 1000V 2K A V)
AC Voltage: 0.6. 30. 120, 300, 1200, 8k 5. N Resistence { ): TkK (centre: 30 } DC Current: 250%A 250mA.
OC Current: 0.0.06, 3. 30, 300mA, 12A. Tolerance: Resistance: 0 ~ 600K (7000 ohm center)
Ohms: 0.20 Megohms in 4 Ranges 4 3%. 20 ohms center Scale AC Ampere: 3% of maximum graduation. Allowance:
Decibels: ~ 1010 + 17 AC Voltage: 3% of maximum graduation DCV and.DCA: within * 3% 1.s. Trade
Transistor checker: Iceo {L1) 0-1504A on x 1KSLRange Resistance: 3% of Scale length. ACV: within + 4% f.3. Enquiries
-15mA on x 104}Range: 0-150mA on x 1SbRange: hfe Inside Battery and tuses of Resistance Range 1 piece UM-3 Bat- ohm: within £.3% arc Welcome
0-1000 on x 108Range IC/B ter,. 1.5 Volts 3 piece 0.1A Fuses In a Glags Tube (9.5—11.5 ) Slize and weight: 30x60x28/mm 120g.
- | ScleAustralian Agenis:  Fyj| range of panel meters & indicators — details/prices on request.
EMONA Suite 208/661 George Street, Sydney, NSW. Phone (02) 212-4815, 211-3038. Cable: Emona Sydney.

ENTERPRISES PTY. LTD. WA Distributor: Letco Trading Co, 45 Kirwan Street, Floreat Park 6014. Phone 387-4966.

BC210,
BC220F B,
BC250FB,

g 4 band, 6 channel
pocket scanners.

KENWOOD R-1000

Communications receiver of
the year. Digital and analog
dial, digital clock, automatic
timer, three selectivity
positions and many other
features.

GOVERNMENT AGENCIES,
COMMERCIAL AND PROFESSIONAL
INSTITUTIONS. PLEASE NOTE!

We stock Australia’s largest selection of
world-famous American “BEARCAT"

This fantastic machine, together IN FO-TECH

with Kenwood R-1000 receiver

scanning receivers. You can listen to

and your own TV set or CCTV - p . .
mgnﬂo,r:,\gvides the r;ost M'ZDDE aircraft, marine, police, commercial and
sophisticated SWL SYSTEM. RTTY, CW, ASCII, many other radio transmissions. Japanese
that untit recently could only be VIDEO CONVERTER SX2000 also available.

dreamt about. M-200E will
reveal the secrets ot RTTY, CW
and ASCII transmissions from all
over the world. Listen to
embassy, commercial, military,
world news service and amateur
transmissions.

® NEW ARRIVAL

CCTV video cameras and high resolution
professional TV monitors for computers, CCTV,
88TV, etc (not converted TV sets) also available.

[ ]
WRITE FOR t CITY & SHOWROOM: 649 George St, Sydney, NSW. (02) 211-0531.
SPECIFICATIONS % Em fnn . ES POSTAL: PO Box K21, Haymarket, NSW 2000. Cable: Emtron Sydney.
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Project 560

Mains cable seeker

Finding mains cables hidden in wall cavities would require
the X-ray vision of Superman or the divining skills of a
‘dowser’ . . . unless you had this project.

_The sensor used for this project is a “telephone pickup coil” — the black object at the top. The
inexpensive magnetic earpiece, below the pickup coil, indicates when you have located a cable.

-~

Construction is very simple — just about foolproof if you use a printed circuit board; see over.

Phil Wait

WHETHER YOU'RE engaged on
extensive house renovatons, or just
want to bang in a picture hook, it’s not
only handy but a decided safety
advantage to know where your mains
wiring is located in the wall cavity.

After all, you don’t want to drill
straight into a mains cable and discover
it by the shower of sparks ... do you!
It may well be the last thing you ever
discover . . .

This simple device picks up the
alternating magnetic field radiated by
any cable connected to the 50 Hz
mains. A simple, inexpensive *“telephone
pickup coil” is used as the sensor, the
50 Hz signal induced in this is amplified
and applied to a small earpiece.

Commencing at any outlet or wall
switch, you can trace where the cable
runs by passing the pickup coil back and
forth over the position where the 50 Hz
hum is loudest, moving along the line of
the loudest sound. The run of the cable
may be marked with tape or whatever
suitable method springs to mind.

Design

The design of the Mains Cable Seeker is
extraordinarily simple. The pickup coil
is a commercially-available unit that
consists of a coil of many turns of fine
wire wound on a small bobbin which is
slipped over a soft-iron ‘core’. This is
encapsulated in a plastic container
having a suction cap on one end. The
suction cap cnables the unit to be
attached to a telephone. However, this
feature is not used with this unit.

If the pickup coil is brought near any
alternating magnetic field a current will
be induced in the windings of the
pickup coil and a small signal voltage
will appear across the ends of the coil.

The pickup coil is connected to the
input of a sensitive audio amplifier
which raises the level of the signal such
that it will drive an earpiece.

Dowser — user of a “dowsing rod” or “divining
rod”; a person who uses a rod, wire etc holding it
in a particular way that gives an indication when
the user approaches water, metal etc.
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Project

The amplifier design used in this
project utilises an operational amplifier
as a voltage amplifying stage, the output
of which drives two transistors operated
as a low power output stage. Feedback
is applied directly from the output to
the input The resistance in the
feedback path determines the gain, and
thus the sensitivity, of the whole
amplifier. A potentiometer is placed in
the feedback path to allow you to vary
the gain, depending on the strength of
the 50 Hz field picked up from the
cable you are tracing.

Construction

For simplicity, and to avoid wiring
errors, we strongly recommend you
construct this project using the printed
circuit board design given here. You
can make your own pc board, or buy

one ready made. They should be widely
available from a number of suppliers.

Commence construction by soldering
the resistors and diodes in place. Take
care with the orientation of the diodes.
Refer to the overlay picture to make
sure which way around they go. Next
solder the two transistors in place —
make sure you get them in their
respective positions. Watch the lead
orientation. Follow this with the IC
making sure you get it the right way
round also.

As the two electrolytic capacitors
are a little cumbersome in comparison
to the other components, they are
soldered in last. These too, are polarised
components, so watch which way you
insert their leads. Refer to the overlay
picture.

Once you have the pc board
assembled and checked, you can

HOW IT WORKS — ETI 560

This Mains Cable Seeker works by
detecting the weak alternating magnetic
field of any current-carrying mains wiring.
This signal is amplified to drive an ear-
piece. A pickup coil consisting of many
turns of wire on an iron core is used to
locate the field surrounding the mains
cable.

The weak signal induced into the
pickup coil is first amplified by IC1, a
type 741 operational amplifier (op-amp).
This IC normally requires to be operated
from a dual supply but, in this application,
is biased to operate from a single 9 Vdc
supply. The non-inverting input of the
741 (pin 3, marked +) Is biased to half the
supply via a potential divider consisting of
R2 and R4. The junction of these two
resistors is decoupled for ac by a 100u
electrolytic capacitor, C1. The signal from
the pickup coil is applied between the
half-supply point and the inverting input
of the op-amp (pin 2, marked —).

The op-amp, IC1, is arranged hers as a
variable gain Inverting amplifier; that is,
the output is out of phase with the input.
The output of the 741 (pin 6) drives two
output transistors, Q1 and Q2. These are
connected as a complementary emitter
follower current amplifier, driving the
earpiece. Diodes D1 and D2 ensure that
the bases of Q1 and Q2 are correctly
biased, blas current being provided by
R5 and R6. Resistors R7 and R8 are
output current limiting resistors, the
output being taken from their junction
to the earpiece via a dc isolating capacitor,
C2.

Foedback is taken directly from the
output to the inverting input of IC1, via
the gain control, RV1 and R1. The value
of R1 sets the minimum gain (about
unity).

Varying the feedback ratio, by varying
R1, varies the gain of the whole amplifier.
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[
BC547, BC548, BLS49, BCS57, BCE58

SPOT OR NOTCH
AY THIS END i

connect the external components and
give the project a trial run.

Run wires from the pc board to the
input and output jack sockets, to SW1
and RV1 as indicated on the external
wiring diagram shown with the pc board
overlay picture. The battery connector
has one red lead (the positive
connection) and one black lead (the
negative connection). The red lead is
soldered to the other pole of SW1 and
the black lead is soldered to the ‘OV’
connection indicated (on the pc board).

You are now ready to test the
project. Plug in the pickup coil and the
earpiece. Turn the unit on, you should
hear a click in the earpiece. With an
appliance plugged into an outlet and
turned on, bring the pickup lead near
the appliance’s cord and advance the
gain control. You should clearly hear
the 50 Hz hum in the earpiece when
you pass the pickup coil near the cord.
Try tracing the hidden wiring a short
distance.

If all is well, you can now think
about mounting the completed project
in a suitable box. One of the commonly-
available plastic “zippy” boxes would

READERS PLEASE NOTE
We do not sefl kits or components
for the projects described in the
magazine. To find out who may be
stocking kits or components for
the projects featured in this issue,
please refer to the ‘Shoparound’
page. Suppliers for past projects are
listed on the ‘Kits for Projects’ page.

PINY

TELEPHONE
PICK—-UP SKT1
coiL

sw1

l+ sV
c2

SKT2

MAGNETIC
EARPIECE




be ideal. One of these measuring 130 x
70 x 40 mm will accommodate the pc
board, the other components and the
battery with ease. However, any similar

box would suit, just make sure
everything will fit.
Suggestions
If you experience trouble with

broadcast station pickup — where the
pickup coil and input lead (and perhaps
your body) act as an antenna — solder a
1n (1000 pF) ceramic or greencap
capacitor across the input jack
connections, as shown in the wiring
diagram with the overlay picture.

You can wind your own pickup coil
if you wish. We wound one on an 8 mm
diameter by 30 mm long steel bolt. You
must use a steel bolt. Being a ferro-

magnetic material it concentrates the
lines of force of a magnetic field in
which it is placed, hence you will get
greater induction in the pickup coil with
a steel bolt than with any other type.

We first wound a layer of sticky tape
over the thread of the bolt. A coil of
about 300-400 turns of a light gauge
enamelled copper wire was then jumble
wound on this, then covered with a
layer of sticky tape to hold it in place.
The wire gauge is quite non-critical. Too
heavy a gauge is difficult to handle and
you won't fit the required number of
turns on a bolt the size we used. Any
gauge from, say, 26 to 32 gauge is OK —
it doesn’t matter if it's SWG or B&S.
Any gauge lighter than 32 g tends to
break very easily.

The coil/bolt assembly may be
encapsulated for protection, or fitted

GAIN
iy OUTPUT
INPUT
JACK QWD JACK

=)

V!
(OPTIONAL \(D/
SEE TEXT) | 1n

HOLE

Q‘ :

MOUNTING

sSw1

BATT.
+VE

MOUNTING
HOLE

Component overlay and external connection diagram for the project. Follow this carefuily.

mains seeker

into a small pill bottle or something
similar. A length of shielded cable or a
twisted-pair wire cable should be used
to connect the pickup coil to the input
jack. o

PARTS LIST — ETI 560

Resistors all v2W, 5%
RS 2[4 4k7
MY LIl 10k
Rk =iy ! 10R
Capacitors
CH e - e 100u 16 V electrolytics
Semiconductors
(o] JRE P BCS548, BC108 or similar
Crigyrr =M 3 BCS558, BC178 or similar
PT Lajimeten: 741 op-amp
D% O e S-S 1N914, 1N4148 or similar

(=) /o N TR o, o A (N o ) 2M linear pot
(S, i | Y S SPST toggle switch
8K, R 4........ .- 3.5 mm jack sockets
Bt it ==t TR PR Type 216 9 V battery

Zippy box to suit, battery clip, ETI-560 pc
board, magnetic earpiece, telephone pickup
coil or wire and bolt to wind your own.

ROD IRVING
ELECTRONICS

499 High St, Northcate 3070. Ph (03) 489-8131.
Mall Orders: PO Box 135, Northcote 3070. Min P&P
$1.25. Heavier items add addltlonal postage. Extra
heavy items sent Comet freight on.

PRE STOCK TAKING
SALE EXTRA SPECIALS

,,,,, $2.50
..$200.00

10 BU208.........

.$75.00

10 2114,
10 4116..

10 Red Leds..

100 Red Leds...........
10 GRN. Leds

10 YLW. Leds

10 7447.

10 7490.....

10 RLA136..........

< $3.50
: e $13.00
Prices current till 7th June 1980.
Bankcard Mail Orders Welcome
Please debit my Bankcard.

Bankcard No......

Expiry Date.................
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NATIONAL — FAIRCHILD — PHILIPS — INTEL il RCA — RAYTHEON —SYNTECH — TEXAS — MO

EWSTRONICS

prices valid month of issue. Heavy

YES! WE ACCEPT BANKCARD. All b
items sent Comet freight forward.

Minimum post $3.00. b T
289 LATROBE ST. MELBOURNE. 3000
PHONE (03) 602-3282, 602-3836 TRS80, APPLE & SORCERER
b 15K 200nS Memory
ELLISTRONICS NOW STOCK MOTOROLAS NEW KIT EXPANSION PRO- Trade Inc
DUCTS (MOKEP). This range includes an adaptor/mother board, MEK 6800 AB, Tax
which accepts the D.2 Board and provides slots for five MOKEP boards. ) 3
Boards currently in stock are: MEK 68 R2, CRT Interface (VDU). Features: Expansion Kit. . . . $64.00 $73.60
Software programmable; Line and Character Formats, 16 lines of 32, 16 lines 280 ........... 14.82 17.04
of 64, 20 lines of 80, 20 lines of variable length. Up to 165 characters, Standard Z80A .......... 14.40 16.50
Video or TTL output, 1K Bytes of screen RAM expandable to 4K Bytes, CRT Z80CTC......... 9.49 10.41
FgTS R S Z8OACTC. ... ... 1144 1315
Trade  Inc. tax Z80PIO .. ....... 9.49 10.81
MEKG802D3: - - v v vove e e e e e e e e, $175.00 $201.25
L R SRR ¥ S $167.00  g192.05 | Z80APIO ....... 11.44 13.16
MIEK OB o 7 55 et fon e oy pomie s e 4 mm $240.00  $276.00 4116200nS. . ... .. 8.50 9.78
E GBI s 1, e M L R e $240.00 $276.00 FULL RANGE OF XTALS IN STOCK
MEKBBO0AB. & .. .cccuuuinionsissmakess $110.00  $126.50 e
PRERCBBIMIBE « . : w2 b v e s v oiewwwd s e $100.00 $115.00 LOW PROFILE IC SOCKETS Trade Tax
PPENS CONON ™ e s psnmies ot BRb s nd e v il R o R $167.00 $192.05 GRS e n wad'® da lord o)Al 16 .18
L T e, 21 .25
NEIPIR - s wd aldi'y s b 5o u .28
NEW! DIGITAL HANDHELD g
: MULTIMETER., .. 30
,‘ SOAR Ushers in a dynamic gg
corporation generation of 20
ME-501A multimeters .50
F’6°9m SPECIFICATIONS
$69.00 OLTS: DC-200MV-1000V
tax pald ST Accuracy - 0.8% SOLID STATE
AC - 1000V

ME-5018 : A- -10A R TION
Same as ME-501a CURRENT Ao B REFRIGE A

plus continuity

RESISTANCE: 2K-2Meg Ohms
e, TRANSISTOR Hfe CHECKER: 10% 601-4000
ReSiStOI' Less Than SUPER SPECIALS Low'cost experimental
ASSORTMENT = I M b e Minime
Y ore
—p 2¢ 2708 EPROM . . . .. . . . 7.30  8.40 siwndm AT = 30°C
-1 2114450nS . . .. .. ... 460 530 1 = 7-8 Amps
s 2114 8f0r. . vwuos e 36.00 41.40 V = 3-5 VDE
2114 32for . . ... .. 136.00 156.40 Hot side Temperature =
2716 SINGLE SUPPLY . 25.00 28.76 50°C
- ot d'e AR - $16.00 plus 15% Sales
s , LMS55 timer . . .......20 .26 Tax. Post free.
. . e LM7410pamp . ... . ... 16 .19
Llb - V5 Watt BC547-BC548-BC549 . . . . 09 B
- i 2 BCS57-BC558-BC559 . . . .09 .12
e have several million resistors. They Red Led 10 1
are Y2 watt carbon fiim. Rather than o LI A2
count them we are welghing ‘em out Green or Yellow Leds . . . . 20 .23

by the Y2Ib, average about 700 pleces,
making the price per resistor less than

Y2 cent each. A great way to bulld up

an Inventory for your work bench. A Weller*Controlled i , S
large number of mixed values. Output smdering $4°"99'5 N
Station
COMPUTER 801-2003

COOLING FANS

= New low cost general

— ADCOLA — WELLER — BISHOP GRAPHICS — ADAPTIVE — ALPHA — LITRONICS — FLUKE — HORWOOD — NEUTRICK —

Popular f’?n. Standard R purpose ceramic

sl'fg ‘2,;6340“33?{."' P j. ~ temperature control.

$22.50 Incl. tax. / :" \\.)'. ) DIAL Maximum AT = 60°C or

N DESK greater

DIP SWITCHES ~/ _~TELEPHONE maXi'mulm clttJrrengsv-SdAmDS
| ominal voltage G

il DA LR
ositions . .60 plus b Sales

) Porsr'utéf)?;x - 2 for $16. Tax. Post free.

L3INOIS — WIV — TVLIDIQ N4ILSTIM — YIOHOLOW — SYXIL — HJO3LNAS — NOJHLAVY — VIOH — 13LNI — SdITIHd

TRONICS

— AINSLEY — HI FLEX — SPECTROL — AMPHENOL — UTILUX — SOAR — SANWA — HITACHI —
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(zx commodore

the PETcomputer

The Pet has a television screen, a keyboard as simple to use as a type-
writer and a self-contained cassette recorder which is the source for
programmes and for storing data in connection with these pro-
grammes. And it has, in its standard configuration, an 8K user
memory. {This is in addition to the 14K operating system

resident in the computer).

| SPECIAL AT NO EXTRA COST

$200 value of programmes will be provided with each PET
purchased

2001-16/32

Dual Drive Floppy Disk

The Dual Drive Floppy is the latest in Disk
technology with extremely large storage
capability and excellent file management.
As the Commodore disk Is an *‘intelligent’’
peripheral, it uses none of the RAM (user)
memory of the CBM The Floppy Disk
operating system used with the CBM
computer enables a programme to read or
write data in the background while simult.
aneously transferring data over the IEEE
to the CBN  The Fioppy Disk is a reliable

Tractor Feed Printer

The Tractor Feed Printer Is a high specific-
ation printer that can print onto paper
(multiple copies) all the CBM characters
fetters (upper and lower case), numbers and
graphics available in the CBM The tractor
feed capability has the advantage of accept-
ing mailing labels, using standard preprintea
forms (customized), cheque printing for
salarles, payables, etc. Again, the only

The CBM Computer is now a truly
sophisticated Business System
with the announcement of

these Peripherals.

The CBM incorporated with the
Floppy Disk and Printer makes an
ideal business system for most
professional and specialized fields,
medicine, law, dental, fesearch,
engineering, tQolimaking, printing,
education, energy conseration etc
...The CBM Business System as
a management tool, delivers inform-
ation to all levels o‘ Business pre-
viously attainable only with equip-
ment many times more expensive,
the CBM Business system Is one
of the most cost efficient business
tools today. It offers a wide range

low cost unit, and is convenlent for high
speed data transfer. Due to the latest
technological advances incorporated in this
disk, a total of 340K bytes are avallable in
the two standard 5%’ disks, without the
problems of double tracking or double
density. This is achieved by the use of two
microprocessors and memory |.C.s built
into the disk unit. Only two connections
are necessary — an A/C cord and CBM
interface cora.

2040

2022

connectlons required are an A/C cord and
CBM connecting cord. The CBM is pro-
grammable, atlowing the printer to format
print for: width, decimal position, leading
and trailing zero's, left margin ]us{lvied.
tines per page, etc. it accepts 812" paper
giving up to four coples. Bidirectional
printing enables increased

speed ot printing.

of appllcations trom logging manage-
ment strategy in major corporations
to organizing accounts and invent-
ory control of small businesses.
Here are just a few of the cost
saving uses In the corporation,
professional office or small businegs
stock control, purchasing, fore-
casting, manuvaclurlnf costing,
custo mer records, mai Ilnq list, etc.
The CBM Floopy Disk and Printer,
a compatible business system

at a reasonable price

Take a closer

look at these Peripherais.

Ousl Drive
Floppy Disk

c8am

Distributed by

PTY.

CONTACT YOUR LOCAL DEALER FOR
FURTHER INFORMATION, PRICING AND DEMONSTRATION,

H HANIME

Commodore Business Machines Division.

LTD.

ETI May 1980
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Low cost S100 motherboard
with seven sockets and active termination

Barry Wilkinson

This is the essential part necessary to link your S-100
system together. The board features active termination,
additional regulated supplies and seven card capacity.
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Overall view of the S-100 Motherboard. We have not mountad the extra power supply regulators
and components on the board.

52 - May 1980 ETI

THE MOTHERBOARD described here is
a low-cost ‘starter’ for the hobbyist who
has spent all his money on more
‘important’ items like the CPU, VDU,
etc. Mounted in a cheap case (or even
standing alone) the board will connect
and support up to seven (or more)
$-100 cards.

Construction of this board is very
simple. Once the pcb has been made, it
is a good idea to usc a continuity tester
or ohmmeter to check for continuity
along the length of the tracks. After this
has been done, the sockets should be
soldered in, and the continuity tester
used again to check forabsence of shorts
between adjacent tracks. Note that
adjacent tracks do not go to adjacent
pins on the sockets, but instead to
opposing pins.

The active termination resistors can
now be soldered into place, if required,
and the regulator circuitry assembled.
The board should be given a final visual
inspection, and is then ready for use.

The capacitance between adjacent
tracks on this board is fairly high, im-
posing some limitadons. It is possible
(in theory) to reproduce the artwork and
extend the board to 14 or more sockets,
but the capacitance will rise, and
problems will result. For the same reason,
4 MHz Z-80 cards may experience prob-
lems with the motherboard, and if this
happens, they should, if possible be
switched to 2 MHz. A seven-socket board
has been run without the active termin-
ation circuitry at 2 MHz with no trouble.

Ideally, the motherboard should be
mounted in a card cage, with plastic
card guides to either side to support
the cards and reduce stress on the
sockets and solder joints. It is possible
to make do without a cage, but if you
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are considering ‘doing up’ your computer
with a proper, smart, cabinet, that’s the
time to consider the installation of a high
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7800 SERIES POSITIVE
VOLTAGE REGULATORS

METAL AREA

80139, 80140 ¥

=

LEADS ARE CLOSER
TO THIS END OF THE
PACKAGE

29553065 POWER TRANSISTORS

quality double-sided motherboard with
earthed guard tracks — otherwise, you're
just delaying the inevitable.

NOTE: The pc board pattern is on page 137.
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HOW IT WORKS — ETI-636

The purpose of the motherboard is to
provide interconnection between as many
as seven S-100 bus computer cards. Active
termination of the data and address lines
are provided, along with additional regu-
lated supply rails for powering peripherals.

The active termination circuit involves
transistors Q1, Q2 and Q3 plus associated
components. Q1 and Q2 provide a con-
stant current source for ZD1, which
clamps the base of Q3 at 3.3 volts. Q3 acts
as a series regulator, providing about 2.7
volts across R4. Each of the bus lines
requiring termination has a 220 ohm
resistor between the end of the line and a
common bus (resistors RS to R97) which
connects to the emitter of Q3. Resistor R4
{and the common line of the terminating
resistors) is bypassed by C1. “Open’’ lines
will thus be held at 2.7 volts dc, but termi-
nated with a resistive impedance at RF.
The lines may be driven hi or lo at quite
high clock speeds without significant
reflections.

This board will operate with processor
systems running at 4MHz, indeed it was
originally used, sans terminations, at 2
MHz.

The additional regulators involve
three-terminal flat-pack regulators, IC1,
IC2 and IC3. IC1, a 7808, provides +5 Vdc
at 1A; IC2 provides +12 Vdc at 1A and
IC3 -12 Vdc at 1A. These are not
necessary for normal $-100 cards and may
be left off, but are useful with certain
peripherals.

PARTS LIST — ET1 636

Resistors all %W, 5%

R s m il 1k

2 e g e 12R

RSIEL S o 47R

RA 1 o s 100R

R5-R6 ... .220R
Capacitors

(G115 JROp— '100n disc ceramic

G2 o 14, 25V tantalum
Semiconductors

...... BC558

C2 '8 =g 4 nd BD140

G8 o ndue 2N3055

1C s ws »! - 7805

IC2% o "5 7812

163 are i i - 7912

e Ve s & o o 3v3, 300 mW zener

Miscelianeous
ETI-636 pc board, seven S-100 solder-
in sockets {SK1 to SK7), finger-type
heatsink for Q3, nuts, bolts and about
haif a kilogram of solder!

ETI May 1980 - 53
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FLOPPY STORAGE AT LESS THAN 3 PRICE

e Low cost digital tape drive solves your problem of tiresome cassette drives without the high price tag.

e Small, compact, reliable, with named files and fast access.
@ 120 Kbytes, software controlled fast forward (9 ips).

PERFORMANCE

The Electronic Read/Write System has distinct advantages over other
competitive bit serial systems. The input/output signais are TTL and 5 voit
CMOS compatible. All input/output signals are true digltal logic levels.
The analog circuit functlons are completely transparent to the user. The
operating characteristics of the Electronic Read/Write System are quite
impressive and are more than one would expect from a iow-cost digital
tape system. Because of the high packing densities, a transfer rate (using
normai read/write speed of 3 ips) of 9600 fcs is possible. The system can
effect a 4800 baud transfer rate when reading and writing, start time is at
30 ms while stop time is at 40 ms.

Attention Sorcerer, Ohio Scientific, TRS-80 and all other micro users —
this will easily interface to your system. At last a viable alternative to floppy
disk. To order send $249 plus $5.00 freight.

INFORMATION TECHNOLOGY
159 Adelaide Terrace, Perth. Ph: 325-5922. Telex AA93191.
“Not including sales tax. Freight extra.

MAGNETIC
TAPE WAFER

ELECTRONIC
R/W TAPE SYSTEM

5249

Electronic Read/Write
Tape System

The Micro Read/Write Digital Data Storage
System is a complete dlgital Input/output sys-
tem designed for use Instoring and retrieving
digital information that is encoded and de-
coded by the user. In addition to complete
electronics, the Electronic Read/Write Sys-
tem contains sensors for both EOT/BOT and
Write Permit. When coupled with a microp-
rocessor or other CPU (or the appropriate
hardware logic) an Electronic Read/Write
System becomes a complete serial data stor-
age and retrieval system at a fraction of the
usual cost. Because they leave the encoding
the decoding to the user, Electronic Read/
Write Systems permit the use of any bit-serial,
self-clocking code.

ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTD

SORCERER OWNERS!

WE ARE NOW TAKING ORDERS FOR:

ICROCOMPUTER

123 Military Road, Guildford,
NSW 2161. Phone (02) 632-6301
(02) 632-4966. Telex AA25958.

Come and see us
at our store in

@ Sorcerer Expansion S100 units from Exidy, $420
with tax, $390 excluding tax.

@ Sorcerer to S100 Bus interface cards, price on
application.

e 8" Disk System with many times the speed and
data capacity of Micropotis and simlilar 5** disk

@ Discus 2D, requires S100 expansion interface.
Complete package includes Diskate DOS,ca-
bles, cabinet, interface card etc. Double Density
single and double sided up to four 8 drives.
Priced from $1232. Why buy 5 when 8" is 3
times faster and has up to 5 times the capagity.

@ Base 2 Printer. Yes, this Is the printer all your

systems. Plugs direct to Sorcerer without need
for S100 interface unit. Inbuilt intelligence al-
lows disk to disk or file to file copy while DOS is
used to do other things. CPM 2.1 available. Dou-
ble density. One to four drives, single and double
sided. Priced from $1600.

mates are on about! The buy of the decade. You
must talk to us about it. Priced from $6201

Opening hours: Mon-Sat 9 to 6 and till 9pm Thur.
Shop closed during Home Computer Show.
Prices subject to change without notice.

Guildford and then
at the Home Computer
Show. Trade May 22.
Public May 23, 24, 25.
A personal invite
from Roger in our
store is worth 5%
off your 1st order.

The SABTRONICS Type 8610-A Fre-
quency Counter, gives you a first class,
high stabllity instrument at the hob-
byist price, for an 8-digit counter. Fre-
quency range guaranteed 10 Hz to
600 MHz (typically 5Hz to 750 MH2)
with a good sensitivity which holds
over the whole range. Measurement
accuracy of 1 ppm plus 1 digit or
0.0001 percent. Ageing Rate: plus/
minus 5 ppmiyr. Gate Times, 0.1, 1, 10
secs. Battery operated (not with unit).
Size only 8 x 6.5 x3". Weight 0.54 kg

ONLY $289 inc. S/Tax. (less battery).

MONEY-BACK GUARANTEE
IF NOT SATISFIED
| Send to:
| CHRISTIE RAND PTY. LTD.
PO Box 48, Epping, 2121.
| Tel (02) 477-5494.

s e e e — — — — . T D G Gy T S i U S e G G -

NAME.....

ADDRESS . .. .comrorensa] ivimiee

COMPANY if appiicable.............

NEW INSTRUMENTS from Christie Rand Pty. Ltd.

A new 0.1 percent digital Muitimeter
by SABTRONICS. The price is lower
than comparable DMM's. The Sab-
tronics model 2010-A is obtainable
from Christie Rand. The specification
of this 32 digit Multimeter is: DC and
AC volts 100uV to 1000V from 0.1 per-
cent accuracy DC and 0.5 percent AC.
DC and AC current 0.1uA to 10 amp
from 0.1 percent accuracy DC and 0.5
AC. Resistance 100mn to 20Mn from
0.1 percent accuracy. Diode Test 1mA,
10uA, 0.1uA. Temp Range, OC to 55C.
Dry cells not included. Size only 8" x
6.5" x3".

Please send me ...

Cheque enclosed for $

Bankcard, Expiry Date.................

ONLY $159 inc. S/Tax

[ (I

SIGNATURE ......ococeiiiinnn

ETI May 1980 — 55




ROD IRVING ELECTRONICS

499 HIGH STREET, NORTHCOTE 3070. MELBOURNE. PH (03) 489-8131

4000 .25 74C90 60 LM565 1.30 7416 .30 74221 .90 74LS249 1.30
40018 25 74C93 1.40 LMS65CH 2.00 7417 .45 74290 .90 7415251 .80
4001A 25 74C95 .95 NES566 2.50 7420 .20 74293 .90 74015253 .90
4002 .25 74C107 70 LMS567 1.50 7421 .20 74365 .80 74LS257 .65
4006 1.10 74C150 3.40 NES571 6.50 7423 .35 74366 .80 7415258 .50
4007 .25 74C151 1.00 TBA6418X1 2.50 7425 .45 74367 .60 74LS259 2.45
4008 1.00 74C154 2.90 TBA641811 2.50 7426 .30 74368 .80 74L5260 40
4009 46 74C160 .90 LM709-LN-8 60 7427 .30 8T96 1.80 7415266 .70
4010 .46 74C192 .90 LM709-14PIN .70 7430 .20 9314 1.30 74L5273 1.60
4011 .25 74C164 1.10 UA710CA 60 7432 .25 9368 1.75 74LS279 .65
4012 22 74C173 1.00 LM710-CH .90 7437 .30 9370 2.00 74L5283 1.15
4013 .37 74C174 .80 711 .80 7438 .35 74LS00 .20 74L5290 1.10
4014 1.10 74C175 1.00 UA711-H .85 7440 .25 74LS01 .20 7415293 1.15
4015 .90 74C192 1.20 UA716HC 6.25 7441 1.00 74L502 .20 74L5295 1.60
4016 .45 74C193 1.10 723 .45 7442 .45 74L503 .20 74L5298 1.00
4017 .90 74C195 1.00 LM723CH 1.10 7443 1.40 74L504 .20 74L5352 1.30
4018 1.10 74C221 1.50 LM725 3.90 7444 1.20 74LS05 20 74018353 1.30
4019 .60 74C373 1.80 LM733 1.20 7445 1.10 74LS08 20 74LS365 .50
4020 1.10 74C374 2.00 UA739 2.00 7446 .90 74LS09 .20 74L.5366 70
4021 1.10 74C901 60 74 .25 7447 .70 74LS10 20 74L5367 .55
4022 1.05 74C902 .60 LM741-H .55 7448 .90 74L511 .20 745368 .50
4023 .25 74C905 11.20 UA7 1.00 7450 .22 74L513 .45 74LS373 1.50
4024 512 74C90 UA747HC 2.20 7451 22 74LS14 .65 74L.5374 1.70
4025 .25 74C907 60 UA7 .50 7453 .20 74LS15 .25 74L.S386 50
4026 1.60 74C915 1.00 UA748HC 1.25 8T26 1.80 74L520 25 74L5670 70
4027 .48 74C922 3.80 UA7 1.80 9300 0 74LS21 25 81LS95 2.10
4028 .90 74C923 4.00 UA760HC 4.10 9307 1.80 74L522 20 95H90 8.00
4029 1.20 74C925 4.70 UA777 2.40 9308 1.20 74LS526 20 11C90 12.50
4030 .40 74C926 4.70 UA7Z77HC 2.65 7454 .20 74LS27 .20 81LS96 2.10
4031 2.20 74C927 4.70 UA796HC 1.70 7470 35 74L528 .30 81LS97 2.10
4034 3.00 74C932 1.20 LM802 1.10 7427 .35 74L.530 .25 81LS598 2.10
4035 1.30 LM1310N 2.40 7473 .35 74LS32 .25
4039 .70 80C SERIES 1408 4.90 7474 .30 74L533 .35 TRANSISTORS
4040 1.05 MMB0C95 90 LM1458 .60 7475 .25 74L837 .35 2N LD
4041 1.05 80C96 90 UA1488 90 7476 .30 74LS38 .30 2N657 .20
4042 70 MM80C97 90 UA1489 90 7480 .65 74L540 .25 2N930 .60
4043 70 80C .90 MC1495 7.30 7482 1.80 74L542 .75 2N1613 1.10
4044 .70 MC1496L 1.40 7483 74LS47 .85 2N1711 .50
4046 1.20 LINEAR LM1558 1.50 7485 .80 74L548 1.00 2N1893 1.00
4047 1.20 LH0002 9.50 LM1596 1.a0 7486 .40 74L.549 1.00 2N2219A .60
4048 .50 LH0022CD 16.60 LM1380 3.10 7489 1.60 74L551 .25 PN2222 .20
4049 .40 LH0042CH 5.60 2719 4.00 7490 .28 740554 .25 2N2222 .30
4050 .45 LHO0070 12.70 LM2902 1.40 7491 .55 74LS55 .55 2N2463 .35
4051 .90 LH0071 12.70 LM2917 8 Pin 2.80 7492 74LS58 .65 2N2484 .65
4052 .80 REF02CJ 8.40 LM2917 3.10 7493 30 74LS73 .55 2N2646 .65
4053 .80 TLO71 .80 CA3028 1.80 7494 90 74LS74 .35 2N2647 1.10
5060 1.20 TLO72 1.50 LM3039 .90 7495 45 74LS75 45 2N2894 0
4066 .60 TLO82 1.10 CA3046 1.70 7496 .80 741876 .40 2N2904 45
4068 .35 LMO091CD  26.40 3065 45 7497 2.50 74LS78 .40 2N2905 40
4069 .25 LH0094CD 37.60 LM3080 1.20 74107 a5 74583 1.00 2N2906 45
4070 .35 SAK140 2.20 LM3089 3.90 74109 .35 74LS85 1.00 2N2913 1.20
4071 .25 UAA170 3.50 CA3130T 1.20 74116 2.20 74L.5S86 .30 PN2907 .30
4072 .35 UAA180 3.50 CA3130E 1.80 74121 5 74LS90 .45 2N3053 35
4073 .30 TCA220 2.20 CA3140 1.20 74122 65 74L592 90 2N3054 54
4075 .30 LM301 .30 3401 70 74123 .60 74LS93 60 2N3055 75
4076 1.20 LM301-H .50 3611 1.10 74125 55 74L595 2N3301 .30
4077 .35 LM304-H 1.70 LM3900 ‘80 74126 .60 74L596 1.55 2N3440 1.10
4078 .40 LM305-H .80 LM3909 1.00 74132 74LS107 5 2N3502 .70
4081 .30 LM307-CN .40 LM3914N 3.90 74141 1.10 74L5109 35 2N3503 7
4082 .40 LM307-H .90 4136 1.20 74145 .85 74LS112 35 2N3563 .20
4089 1.00 LM308 .70 LM4250 1.75 74147 2.00 74LS113 65 2N3563 .25
4093 .60 LM308-H 1.20 UA4558TC 1.40 74148 1.40 74L5114 .50 2N3569 .20
4503 .60 LM310-N 2.20 MM5837 1.45 74150 .70 74Ls122 .45 PN3565 .18
5407 .60 LM310-H 2.60 LM7555 1.80 74151 -40 | 74Ls5123 75 PN3566 .18
5410 1.10 311 .60 MCloll6L ‘95 74152 4.90 74LS125 50 PN3567 .18
4511 1.00 LM311 .60 LF13741 .60 74153 .70 74LS126 .70 PN3568 .18
4512 1.10 LM311-H 1.20 LF13741-H 170 74154 70 74LS132 80 2N3638 .20
4514 2.50 LM318 2.80 DS75452 .50 74155 -90 7415133 35 2N3639 .20
4516 1.40 LM322 3.90 76477 4.20 8T28 1.60 74L5136 35 2N3640 .20
4518 1.00 LM324 .70 9310 .65 74LS5138 .70 2N3641 .20
4519 .55 LM325 3.10 TTL (S) 9311 1.00 74L5139 85 2N3645 .15
4520 1.10 LM329-DZ 1.40 74500 .30 9312 1.35 74LS151 .75 'PN3642 .20
4522 1.25 LM334-2 1.30 74502 .30 74156 1.50 74LS153 .60 PN3643 .15
4527 1.20 LM335 12.40 74504 .80 74157 .60 74L5154 1.50 PN3644 .16
4528 1.25 LM336-Z 3.20 74510 75 74160 1.00 74LS155 1.00 2N3646 15
4529 1.60 LM339 60 74511 o 74161 1.00 74LS156 1.00 2N3692 .50
4539 1.60 LM348 1.10 74532 .75 74162 1.00 74Ls157 2N3693 .35
4541 1.60 LM349 1.80 74551 .75 74163 .85 74LS158 70 2N3702 .25
5443 2.00 LF351-N .70 74574 1.20 74164 .60 74L5160 -85 PN3694 .13
4553 5.50 LF356-AN 1.10 74586 1.40 74165 .60 74L5161 85 2N3704 .30
4555 1.00 LF357 1.10 745112 1.20 74166 1.40 74L5162 1.00 2N3709 .30
40097 .95 LM358 .70 745135 2.20 74167 2.50 74L5163 5 2N3713 2.20
40098 .95 LM373 4.10 745138 3.20 74170 2.10 74LS164 1.30 2N3819 .30
40175. .00 LM374 5.40 745157 2.95 74173 1.60 74LS5165 -50 2N3866 2.00
LM376 .70 745158 2.95 74174 .50 74LS5168 1.90 2N3904
74C SERIES LM377 2.90 745182 3.30 74175 .90 74LS169 1.90 2N3906 20
74C00 25 LM379 5.70 74176 1.10 74LS170 .80 2N4030 1.10
74C02 .25 LM308 8 PIN 1.00 7400 SERIES 74177 1.10 74LS173 .70 2N4032 55
74C04 .25 LM380 14 PIN 1.20 7400 .20 74180 .90 74LS5174 .70 2N4033 §
74C08 .25 LM381A-N 2.40 7401 20 74181 2.30 74LS17S .70 2N4036 1.00
74C10 .25 LM381IN 1.80 7402 20 74182 90 74L5181 2.50 2N4037 90
74C14 50 LM382N 1.60 7403 .20 74184 1.20 7415189 3.80 PN4121 18
74Cc20 -30 LM383 2.70 7404 .20 74185 1.20 7415190 1.30 2N4233 1.60
74C30 .30 LM384 2.40 7405 .25 74190 1.00 74LS5191 1.10 2N4235 1.90
74C32 .30 LM386 1.00 7406 20 74191 90 74L5192 .85 2N4236 2.20
74Ca2 1.10 LM387 1.30 7407 30 74192 70 74L5193 .85 2N4248 .20
74Ca8 1.55 LM391 1.80 7408 20 74193 0 74LS194 .70 PN4249 30
74C73 .75 LM393 .80 7409 20 74194 1.10 74LS195 .80 2N4250 .15
74C74 .60 LF398 5.00 7410 20 74195 .65 74LS5196 1.25 2N4258
74C76 .75 465P 1.60 7411 25 74196 .85 74L5197 1.00 2N4292 70
74C83 1.40 NE530 1.10 7412 30 74197 1.10 74L522]1 1.10 2N4354 .25
74C85 1.20 555 .30 7413 35 74198 1.10 74LS245 2.35 2N4355 .25
74C86 .50 556 .70 7414 .35 74199 1.30 74LS247 .90 2N4356 .20

MAIL ORDERS: PO Box 135, Northcote, Victoria 3070




2N4398
2N4401
2N4402
2N4403
2N4416
2N4906
PN4868
2N5088
2N5089
2N5179
2N5303
2N5320
2N5401
2N5458
2N5459
2N5461
2N5484
2N5485
2N5486
2N5769
2N5770

MJ4032
MJ802
MJ4035

PRE-STOCKTAKING SALE

1.70
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.30

MJ4502 3.70
MJE340 .90
MJE350 1.20°
MJE700 1.30
MJE800 1.00
MJE1101 2.20
MJE2955 .90
MJE3055 .90
MJE3521 .55
MPF102 .40
MPF131 1.20
MPSAO0S .20
MPSA14 .30
MRF475 4.40
MPSA92 .60
TIP318B .75
TIR31C .60
TiP328 .75
TIP32C .75
TIP33A 1.10
TIP34A 1.20
TiP248 1.50
TiP428 1.10
TiP110 1.30
TIP120 1.30
TIP2955 .80
TIP3055 .80
VMP4 28.00
VN8S8AF 2.50
MICRO CHIPS
ADCD 800 12.00
DACO 8 2.00
2102 200NS 2.00
2101 350NS 2.00
2102 450NS 1.20
2102 650NS 1.20
2111 8.60
2114 150NS 11.15
2113 300NS  6.30
2114 450NS 5.90
8 to 31 5.60
32 Up 5.40
2513 12.40
2516 55.00
2532 74.90
2650 27.00
2708 8.50
2716 33.00
4116 12.00
5101 9.00
55101 5.50
MMS2030 14.50
MM5204 12.50
MMS5220 7.20
MMS303N 4.10
MMS5307 18.00
MMS5309 6.50
MM5312 9.00
MM5369 2.50
87 8.50
MM5395 6.50
MMS5740 15.60
6502 10.50
6508 5.50
6520 5.50
6522 10.00
6532 17.00
6551 17.00
1M6561 4.50
MCM6574 19.60
MCM6575 9.20
MC6800P 9.00
MC6802 13.60
MC6808 12.50
6810A 4.90
6820 5.50
6821 6.00
6850 5.15
6852 6.40
7106 12.90
7107 15.00
210 13.20
LS7220 6.00
8035 27.00
INS8050 15.00
INS8080 8.00
P8085 25.00
8155 22.00
8156 22.00
8205 5.00
P8212 4.00
8214 8.00
8224N 5.50
8224 7.50
8228 9.50
8238 8.00
8243 8.00
8251 INTEL 14.00
INS8251 6.50
8253 19.50
8255A 8.60
8295 25.00

FREE PACK OF ASSORTED PARTS WITH ORDERS OVER $20

(Including IF Coils, Switches, Resistors, Variable Capacitors, Coils, etc)
EXTRA SPECIALS (While stocks last)
10

BU208 $2.50
100 BU208 $200.00
10 BU126 $2.90
10 BDX80 $75.00
10 BD139 $2.50
10 BD140 $2.50
10 BC549 $1.00
10 BC559 $1.50
10 BC547 $1.00
10 BC557 $1.50
10 BC327 $1.50

ALL SHOP PRICES LESS 10%
INCLUDES: TRIO CRO'S, BISHOP
GRAPHIC PRODUCTS, A & R TRANS-
FORMERS, RALMAR PRODUCTS, TEXAS
INSTRUMENT CALCULATORS, VER-
BATIM PRODUCTS, FERGUSON TRANS-
FORMERS, SCOTCHCAL.

10 2114 (450 ns)
10 2708

10 Red Leds
100 Red Leds

10 Green Leds
10 7447

10 7490

10 7400

10 RL4136

SPECIALS
2114 (450 ns)
2114 (450 ns)
2114 (450 ns)
2114 (450 ns)
2708 (450 ns)
2708 (450 ns)
4116 (200-250 ns)

$47.50
$84.00
$1.20
$10.00
$2.00
$6.00
$3.50
$1.50
$13.00

8 for $38.00

16 for $75.00

32 for $149.00

64 for $293.00
1-8 for $8.50 ea
16-32 for $8.35 ea
1-7 $10.00 ea
8-15 $9.85 ea
16-31 $9.68 ea

(200-250 ns) 32 or more $8.62 ea

o : ’ | 4116 (200-250 ns)
Doe; not include special prices adver- 4116 (200-250 ns)
tised in E.T.l, E.A, or A.R.A. magazines. 4116
DM8578 3.50
AY-5-2376 19.56 VOLTAGE REGULATORS
MMS5104N 10.00 78L0S .5V 100mA .40 MAN74A
MMS55106N  10.00 LM341P-5 .5V 500mA .8C MANS2A
MMS57160 7.50 7805 .5V 1A 1.00 MAN82A
7905 .5V 1A 1.70 MANS82A
LM309K .5V 1A 1.20 MANB84A
OPTOCOUPLERS 7805K SV 1A 2.10 MANG6740
MCT2 .80 LM323-K .5V 3A 6.30 .
MCT6 3.30 | 78HO5KC .5V 5A 6.10 | MANB610
MCT275 1.50 LM341p-8 .8V S00mA .80 MANB8640
MCC671 3.00 | 78L12CP .12V 100mA 140 | TIL306
4N28 .85 79L12 .12V 100mA .65 DL704
4N33 1.20 | LM341P12 .12V 500mA .75 | DL707
AN26 .85 812 12V 1A 1.00 | DL747
7912 <12V 1A 1.40 DL750
7812KC A2V 1A 2.15 FND357
ZENER DIODES 7912KC 12V 1A 2.60 FNDS500
E23 Range 79H12KC .12V SA 6.00 FND507
400MW 12 78CBUC .13.8V 2A 2.20 FND800
1 Watt .23 | 78CBUC .13.8V 2A 290 | FND8O7
78L15 .15V 100mA 815 SELS521
79L15 .15V 100mA .65 NSB7881
LM341P15 .15V 500mA .80
CAPACITORS 15 .15V 1A 1.00 NSN781
Polyester 7915CT .15V 1A 1.40
100Vv-250Vv 7915KC 15V 1A 2.60 FNAS5220
001-027 .09 78H15KC .15V 5A 6.10
033-056 .11 78L18 .18V 100mA .35
068-1 .15 | 7818 .18V 1A 1.40
12-22 .25 | 78L24 .24V 100mA 35 [ g c.R.ts
0.27uf .30 | 79L24 .24V 100mA 65 | 110681
0.33uf .30 | 7824 .24V 1A 1.10 | cioes
0.39uf 45 | LM317T .ADJ 1A 2.40 | ¢i0ep1
0.47uf 440 [ LM337T .ADJ 1A 3.80 | &10eE
.56,.68,.82 .50 LM317K ADJ 2A 3.47 C122D1
1,1.2,1.5 1.00 | LM337K .ADJ 2A 5.00 | €155¢
1.8uf 1.00 LM350K .ADJ 3A 8.40
2.2uf 1.20 78HCKC .ADJ 5A 7.00
3.3uf 2.00 | 78P05 .5V 10A 7.50
4.7uf 3.40 TRIACS &
BRIDGES 2N6073
viM48 400V 1A DIL 1.00 | SC141D
1.C. SOCKETS wo2 200V 1.5A .50 | SC146D
8 Pin .20 wo4 400V 1.5A .50 | sT2
14 Pin .25 woe 600V 1.5A .60 | sT4
16 Pin .28 KHPCO02 200V 3A 1.30 | sc151D
18 Pin .45 KBP602 200V 6A 1.60
32 Pin ‘55 | KBP604 400V 6A 1.90
54 Pin 65 | KBP606 600V 6A 2.40 | OPTO LED
58 Pin 170 { KHPC1002 200V 10A 2.60 | LED
20 Pin 80 | KBPC1004 400V 10A 3.20 | LED
KBPC1006 600V 10A 3.20 | LED
MDA3501 100V 35A 3.20 | 133
FUSES MDA3502 200V 35A 3.20 | 133
3AG MDA3504 400V 35A 3.40 133
3 .0 LED
%o% ,03 DISPLAYS LED
MAN2A 3" Red LED
Alpha Num 6.30 | SAR3431
MAN72A 3"CA Red 2.20 | CS205

3"CC Red
3""CA Green
3"'CC Green
3"'CA Yellow
3""CC Yellow
56''2 Digit
CC Red

Red

Red

3"'CC Red
3'""CA Red
63"CC Red

—
WWEHEAWRONNWWW WWwwwh
bOUWWO PWNOWWS BBBBR
0000000000000 00000

2.80
CC 4 DIGIT
MUX Red
CC 2DIGIT
MUX Red
CC 2 DIGIT
MUX Red

200V 4A
200V 4A .80
400V 4A .50
500V 4A
400V 8A
500V 8A

1.
400V 6A 1.
400V 10A 2

500V 15A 2.

S

Red Rectangle 22
Green Rectangle .30
Yellow Rectangle .25
Red Chrome 1.00
Amber Chrome 1.30
Green Chrome 1.30
Red Standard .13
Green Standard .20
Yellow Standard .20
Red Mintature .16
Green Mintature .25

ALL PRICES CURRENT ONLY UNTIL 7th JUNE, 1980

For heavier items add addtional postage. Extra heavy items sent Comet freight on. Prices subject to change

without notice. Send 60c and SAE for free catalogues. Minimum pack and post $1.25. Bankcard Mail Orders welcome.




Autostart for the RTTY system

This is the final part in Tom Moffat's series of RTTY articles.
With this ‘autostart’ unit you will no longer have to hang
around and wait for those RTTY signals to appear —
completely automatic, unattended operation is possible.

YOU'VE PROBABLY HAD your tele-

Tom Moffat VK7TM

nicely printed out on your teletype, converter/regenerator  circuit  (ETI,

type system going for some time now,
growing in sophistication with each new
article in ETI. You are now able to
select some obscure signal and listen
intently, waiting for it to burst into a
stream of radioteletype. You've also
probably discovered that you can spend
a lot of time waiting for something to
happen, waiting to hit the motor switch
to start the system printing!

It does get boring, doesn’t it?

Well, your troubles are over. As from
NOW YOU can tune your receiver to some
signal so as to produce a mark tone in
the converter, or you can tune it to
some empty frequency known to be
used by amateur RTTY stations. You
can then go away and leave it, and come
back, perhaps several hours later to find
every message passed on that frequency
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waiting for your perusal. If copy has
been sent for say ten minutes out of
four hours, the motor has run only for
those ten minutes.

This article describes a device with a
deceptively simple function — turning a
teletype’s motor on and off. The
difficulty comes in determining when to
do it. Ideally, the motor should run
only when the machine is receiving
valid teletype copy, and should remain
switched off at all other times.

This autostart circuit is able to do
this without any operator intervention
at all. It will not be fooled into turning
on by CW signals, a constant carrier,
voice, facsimile, music, or any modu-
lation other than radioteletype of the
proper shift and speed. As the circuit
uses signals from the UART, the speed

March 1980) must be constructed first.

Features
The autostart has two selectable modes
of operation:

1) The ‘easy’ mode, in which the tele-
type will turn on if: (a) a mark tone
is present, (b) a character is received
at least once every ten seconds, and
(c) the received characters are not at
the wrong speed or inverted.

2) The ‘hard’ mode, in which the tele-
type will turn on if: (a) all the above
conditions are met, and (b) valid tele-
type characters are received con-
tinuously (tape sending). The
machine will not start if the signals
are off speed or distorted beyond
certain limits. *




The operating speed is selected by the g
baud rate switch on the UART board.

The UART has an output called b
‘RFE’ or ‘received framing error’. This is
generated when the stop pulse is missing e
and is the UART’s way of saying it

R
33

*»v
TO MOTOR
SWITCH

thinks a character may be in error. 3 § l —
Framing error indications occur more or =
less continuously when no carrier is 58 8 T T
present, or when received teletype sig- | i PR

nals are of the wrong speed or ‘upside 52 i 5 s-3
down’. They are a useful tuning aid, so : T °

this circuit includes a LED to give a
visible indication.

In the ‘easy’ mode the autostart
senses the lack of framing errors to in-
dicate a mark tone is present, with no
upside-down or wrong speed characters.
If this condition is present for more
than three seconds it ‘arms the system’
so that the next character causes a
motor start. False starts are possible
because once the framing error detector
has timed out, any circuit activity, even
a noise burst, is interpreted as a
character. If the noise burst is shorter
than a character length (and most of
them are) the signal will return to
‘mark’ before the stop pulse is expected
and no framing error will result. The
‘easy’ mode is useful on VHF circuits
where fading and noise bursts are not
normally encountered, and on amateur
HF nets where a carrier is not present
unless copy is being sent.

On HF circuits a different situation
exists. A steady mark tone is normally
transmitted when no copy is being sent.
Such a circuit can remain idle for hours
at a tme and then burst into life,
sending copy by tape transmitter at the
maximum character rate. This is where
the ‘hard’ option comes into use. Under
the ‘easy’ system the motor would start
and run for ten seconds every time noise
or fading caused any interruption to the
mark tone. The ‘hard’ mode requires at
least two characters, with no framing
errors, spaced a specified distance apart,
before it will cause the motor to start. It
is apparently impossible for these con-
ditions to occur ‘naturally’, that is from
noise or non-teletype modulation. In all
the hours of testing this circuit it has
never given a false start in the hard
mode, but it does suffer the slight dis-
advantage of requiring tape-speed signals
for it to operate. It will also miss the
first two characters of a transmission
before starting on the third, but this is
of little consequence.

The ‘easy’ or ‘hard’ option is selected
by a three way switch. The third
position is intended to be used with a
code recognition circuit now being
developed.

Q1,62 small signal NPN
D1-D3 1N914 or similar

IC1 4001
iIC2 4520
1IC3 4011
IC4 4011
IC5 4528
1IC6 4011
IC? 4516

R1-R3 10k

R4, R5 470k

R6 15k

R7 3k3

C1-C3 1n greencap

C4 47u TANT

C5 15u TANT

C6 100n, 25V disc ceramic
LED TIL220R or similar

R8 22k
R9 220R

|
3
x

ETI May 1980 — 59



What'’s so hard about
a DICK SMITH Kit?

Just choose |RLIELEILEINNN (o]l parts supplied
: PLUS guide to kit | [

nstructions. You'll find all the parts

construction
included

It's finished & it)[(cuaRANTEE) The first step?
works sy T

components. Each kit is made
And it looks s0 good your trends will never befieve up in consultation with the

ot o scuaty & yosson See s mejor _electronics  magazines, send for our
and wonder wh: buit anyth before! -
VRS ARl 0alis and includes latest amendments.

If by chance you cannot get your

kit to work, many of the major
kits include a ‘sorry Dick, it
doesn’t work” coupon which
allows you to have the kit
serviced in our laboratories for a
token fee.

Q Colour Kit
e Catalogue

3

MAIL ORDER CENTRE

e 1 S e Walpe P.O. Box 321., North Ryde, NSwW
contains detailed T - 21 13' Australia.

Illustrations of most of our | /

kits - and it's yours free for

the asking. £ ' Dichk, send me my FREE

16 pages of kits for all

tastes and budgets. Send f = / / - QA ) colour Kit catalogue.

tor your free copy today!

{aiso avsilable to personal
callers at any of our stores

I and many re—sellers).

DICK SMITH ELECTRONICS

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS




used a pc board, matrix board con-
struction should work equally well.

How it works

EASY MODE: The incoming teletype
signal, taken from the RSI pin (receive
serial input) of the UART, is inverted
by IC3d and fed to IC1d and IC1b, a
flip-flop. The flip-flop allows only the
first downward transisition of a charac-
ter to pass through, and then blocks
everything else until reset for the next
character by ODA (output data avail-
able) from the UART. C1R1 turns the
upward transisition from the flip-flop
into a very short positive pulse (the
diode is there to soak up the negative
pulses). The positive pulse is fed into
one input of IC6d where it’s used to in-
dicate circuit activity.

IC5 is a dual retriggerable muldi-
vibrator. Its ‘B’ section has a time con-
stant of about three seconds, set by
C5R5. Application of a positive pulse at
input A will cause the Q output to go
high for the time period. Pulses occuring
more often than the time period will
cause Q to remain high continuously.
It's been determined experimentally
that under noise-only conditions, the
UART generates at least one framing
error every three seconds, so when there
is no carrier the multivibrator remains
operated, and stays that way until three
seconds after a carrier appears and
framing errors cease.

When the multivibrator times out its
Q output goes low, its Q output goes
high, and this enables NAND gate 1C6d
to allow circuit activity pulses through
to another multivibrator, IC5a. This one
has a time constant of about ten
seconds, and it remains operated as long
as activity pulses keep triggering it more
frequently than once every ten seconds.

In the operated condition, IC5a’s Q

output feeds an emitter follower stage
to operate a relay, via a switching
transistor “causing the teletype’s motor
to run. The motor will stop ten seconds
after the last character is received, or 13
seconds (sum of both multivibrator
times) after continuous framing errors
begin. A single framing error will have
no effect because IC5a remains operated
during the three second time IC5b
operates.
HARD MODE: Because of the way the
UART operates, the next start pulse in a
continuous character transmission is ex-
pected 16 clock pulses after the ODA
pulse, which is in turn generated eight
clock pulses into the previous stop
pulse. So what we're doing is measuring
the time from one stop pulse to the
next start pulse, which is represented by
the first RSI transisition after ODA.

RSI signals follow the same path as
before, up throygh C1R1, where they’re

fed to one input each of two NAND
gates, IC4b and IC4a. IClc, 2a, 2b, 3a
and 3b form a pulse counter that gives a
low output for the first 14 clock pulses
from the UART board. For the next
four it goes high, and then it goes low
again and stops until reset by ODA,
when the sequence begins again.

Under good transmission conditions
the expected start pulse will occur
pretty close to 16 clock pulses from
ODA, but with bad conditions it will
vary all over the place. The output of
the pulse counter forms a ‘window’
four clock pulses wide, centred on
16 which is fed into gate 4b, then
inverted and fed into 4a. These gates
sort the RSI pulses into two groups:
those that occur within the ‘window’
come out of 4b, and those that miss
it come out of 4a.

Autostart waveforms: Top trace shows the
next start pulse — taken at pin 4 of IC1b
(first RSI, inverted); lower trace is the
‘window’ at pin 5 of IC2. The next start
pulse has made a direct ‘hit’ in the window.

With the same conditions as above, this shows
the next start pulse missing the window
badly. (Horiz. — 4 ms/div.; Vert, — 5V /div.)

The sorted pulses are fed to another
flip-flop, IC4c and 4d. Its output goes
high for ‘good’ pulses and low for ‘bad’
ones. The flip-flop output goes to
IC7, a presettable up/down counter,
which is clocked by RSI pulses. The
NAND gate 6b causes the counter to
count to 15 and stop (by cutting off
the clock pulses) or it can count down
to zero and stop, the direction being
determined by the state of the flip-
flop. The gate prevents the counter
from ‘going over the top’ and starting
again.

When the flipflop is fed with a
continuous string of ‘good’ pulses the
counter will add up RSI’s and stick at
15. If fed with continuous ‘bad’ pulses
the counter will subtract RSI’s until it
sticks on zero. A mixture of good and

bad pulses will cause the counter to
work its way up and down. If the majo-
rity are ‘good’ the count should stay
above eight, and if the majority are
‘bad’ it should stay below eight. The
eight (or more) count is detected, and
used to enable the ten second motor
timer (with the help of circuit activity
pulses as described earlier). So, when
most start pulses fall within the window
the motor start is enabled, but if circuit
conditions begin to deteriorate, the
count works its way down, eventually
to below eight, when the autostart
switches off.

There are some other features to
further this cause. As framing errors
can occur spasmodically, even with the
best of signals, those that occur when
the count is above eight are ignored,
blocked by IC1. But those that occur
when the count is below eight (when
the circuit is slowly failing) will operate
the counter’s reset and knock the count
right back to zero. This tells the system
the odds are against it and it would be
wise to give up trying, and stop the
motor.

If the count is slowly decreasing,but
no framing errors occur, the count will
be kicked down to six when it goes past
eight in the down-hill direction. This
feature prevents the counter cycling
back and forth between seven and
eight on the way down, and is imple-
mented by the pin 9 input of IC6c.

The other input of IC6c comes from
the motor timer. When circuit
conditions are good, but the circuit goes
idle, IC5a will time out after ten
seconds, shutting off the motor until
mote copy comes along. When the timer
times out it fires a pulse into IC6¢ that
results in the count being preset to six.
This means, after a pause in circuit
activity, at least two characters are
required to get the motor going again.

If the circuit goes idle during failing
conditions, the count is again preset to
six, but each fade or noise pulse will
pull it down further, so more characters
are required to re-start the motor as
conditions deteriorate. The aim of the
scheme is to make the system earn the
right to continue after every shut-down.
Another feature applies a ‘hold’ to the
UART board when the timer times out,
to prevent gear crunching as the motor
slows to a stop.

Motor switch
The original version of this circuit used
a power control relay with a 110 Vdc
coil. This was fed from the teletype
loop supply through a dropping resistor,
and switched on and off with a high
voltage transistor.

The scheme worked very well, but

as it used a relay and wasn’t ‘modern’ P
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ROD IRVING ELECTRONICS

499 HIGH STREET, NORTHCOTE 3070, MELBOURNE VICTORIA. Ph (03) 489-8131.
S$100 COMPUTER PRODUCTS

16K EPROM CARD-S 100 BUSS

$79.50
KIT

FIRST TIME OFFERED!
BLANK PC BOARD - $39

USES 2708's!
Thousands of personal and business systems around the worid
use this board with complete satisfaction. Puts 16K of software
onlineat ALL TIMES! Kit features a top quality soldermasked and

8K LOW POWER RAM KIT-S 100 BUSS

pR\CE
cUT‘.

=

$139.50

21L02
(450 NS RAMS!)

Thousands of computer sy;tems rely on thisrugged, work horse,
RAM board. Designed for error-free. NO HASSLE, systems use

silk-screened PC board and first run parts and sockets. Any Blank PC Board w/Documentation

number of EPROM locations may be disabled to avoid any $39

memory conflicts. Fully buffered and has WAIT STATE ASSEMBLED AND FULLY Low Profile Socket Set. 13.50
S BURNED IN ADD $45

capabilities Support IC's (TTL & Regulators)

OUR 450 NS 2708'S ASSEMBLED $13

ALL ASSEMBLED BOARDS
ARE (5:8.95 EA. WITH| AND FULLY TESTED ARE TESTED AT 4MHZ. Bypass CAP's (Disc & Tantalums)
PURCHASE OF KIT

ADD $36 %7
16K STATIC RAM KIT S 100 BUSS

16K STATIC RAM SS 50 BUSS
PRICE CUT! EEER

mmmn e o rpe

EIEEEEEE Elmlllllll

KIT $239

A&T $269 $269

FULLY STATIC
AT DYNAMIC

PRICES

KIT FEATURES:
1. Addressable as four separate 4K Blocks

2. ON BOARD BANK SELECT circuitry. (Cro-
memco Standard!). Allows up to 512K on line! BLANK PC BOARD W/DATA $45

3. Uses 2114 (450NS) 4K Static Rams
4.- ON BOARD SELECTABLE WAIT STATES. LOwW PROFlLE SOCKET SET $1 5
5. Double sided PC Board. with solder mask and SUPPORT IC'S & CAPS. $25

silk screened layout. Gold plated contact fingers

6. All address and data lines fully buffered. ASSEMBLED & TESTED-ADD $30
7. Kit includes ALL parts and sockets
8. PHANTOM is jJumpered to PIN 67
9. LOW POWER: under 1.5 amps TYPICAL rom |OUR #1 SELLING
the +8 Vo't Buss

10. Blank PC Board can be populated as any RAM BOARD!
multiple of 4K

KIT FEATURES

1 Addressable on 16K Boundaries

2 Uses 2114 Static Ram

3 Runs at Full Speed

4. Double sided PC Board Solder mask
and silk screened layout Gold fingers

5. A'l Parts and Sockets included

6 Low Powes: Under 1.5 Amps Typical

BLANK PC BOARD— $39 COMPLETE SOCKET SET— $15
SUPPORT IC’'S AND CAPS— $39

FOR SWTPC
6800 BUSS!

ASSEMBLED AND
TESTED - $30

ITOH Model 8300 PRINTER. $770 plus 15% sales tax.

This 80-column printer provides quiet operation, making it suitable for
use in offices, classrooms and homes. Specifications include 125
cps, 60 lines per minute, paper loading from bottom or rear and
Centronics-compatibie, parallel interface.

A bidirectional, dot matrix impact printer with a print head designed
for 100 percent duty operation, assuring a print life that exceeds 100
million characters. The precision sprocket-feed mechanism permits
printing forms from 42 to 9z inches wide. A 96 ASCII character set
prints in upper and lowercase with the added capability of producing
double-width fonts in boldface. The vertical format unit provides
preprogrammed/ programmable tab positions, top of form and
bottom of form for complete formatting ¢capabilities:

S-100 280 CPU CARD
QOEM's
$189.00

Wired &
Tested

ASSEMBLED AND TESTED! READY TO USE! Over 3 years of design
efforts were required to produce a TRUE S-100 Z80 CPU at a genuinely

bargain price! BRAND NEW!

FEATURES
* 2 or 4 MHZ Operation. * Generates MWRITE. so no front panel required
* Jump on reset capability # 8080 Si d for S-100 cor bility
* Top Quality PCB. Silk Screened. Solder Masked. Gold Plated Contact Fingers

RITRON 8 SLOT MOTHERBOARD: KIT $65.90 inc. tax.

BUILT & TESTED $80.00 inc. tax.
RITRON COMPUTER GRADE POWER SUPPLY: +5V Reg, 10A,
+ 16V Unreg. Kit of parts $79.95 inc. tax. A&T $99.95 inc. tax.

Write for list of other power supplies. Tax free prices also available.

SHUGART 5" MINI FLOPPY DRIVE: $379.50 inc. tax.
$330.00 ex tax.
Verbatim Products available. Please write for price lists.

JUST WRAP KIT - JWK-6 $39.50
o 50ft ea. blue, white, red, yellow wire e Just Wrap Tool @ Unwrap Tool

Please debit my Bankcard.
Bankcard No. .......cc.cc.....
Expiry Date...

Prices current till 7th June 1980. Heavier items add additional postage. Extra heavy items
sent Comet freight on. Prices subject to change without notice. Send 60c and SAE for
free catalogues. MAIL ORDERS: PO Box 135, Northcote, Vic 3070. Minimum pack and
post $1.25. Phone (03) 489-8131.

Bankcard
Mail Orders
Welcome




ODA (UART PIN 19)

+5V

RSI (UART PIN 20)

UART AUTOSTART |R7 'FREE END’
CKT RFE (UART PIN 14) CKT
CLOCK cLOCK
BAUD RATE
SWITCH
50bd 45bd
CLOCK cLOCK

it was decided to employ a solid state
switch using a triac and several other
components on a small circuit board.
This also worked very well — for nine
weeks, when it ‘blew up’ with much
smoking of resistors and charring of
the circuit board. The reason
why this happened is not clear, although
it’s suspected that the triac eventually
broke down under the heavy starting
current of the motor.

Had this happened while the unit
was unattended, it could have started
a fire. So the solid state switch was
abandoned, and the relay was put back
in service. In the relay version, the
dropping resistor equired (if any)

depends on the supply voltage and the
type of relay, so you'll have to select
it to suit.

A warning

Although it may seem unecessary to
mention it, remember that you now
have a piece of rotating machinery
that can start at any time without
warning. Do not forget it’s ‘armed to
go’ and then try to change the
machine’s ribbon or paper. When the
motor starts it will be accompanied by
immediate typing, and it’s best not o
learn the hard way how it feels to be
hit on the thumb by a flying key
hammer! ®

LOOP SUPPLY
+

TOTTY MOTOR
ON/OFF

—— SWITCH CONTACTS

The value of Rx
depends on the
required operating
current of RL1

Connecting the autostart into the system

Previous articles in this series appeared
in the August 1979 issue ( Project 730,
receiver demodulator); the September
1979 issue (Project 731, transmitter
modulator) and April 1980 (improve-
ments to the RTTY system).

There has been considerable demand
from readers for pc board designs for
the UART etc, and no doubt the same
will apply to the autostart unit desc-
ribed here. Boards are in preparation
and we hope to publish them at an
early opportunity.

TOM  MOFFAT,

now
of Hobart,
Mt. Wellington,
Queensland-born

age six —

a university course

in RTTY developed.

Bermuda

test site,

author of
the teletype articles, was born
in the USA 39 vyears ago. He
lives at the outer fringe
slopes of
with his
wife
and three young children,

Tom began his career about
demolishing alarm
clocks, as do most radio freaks.

He completed two years of
in physics
and engineering before running
out of money. Next stop was the
American Telephone Company,
working In the private line/tele-
vision operating/teletype test sec-
tion, and it’s here that his interest

on the

Two vyears later he signed a
contract with NASA to work
at Kwajalein Island in the South
Pacific at a tracking station, but
an ‘unfortunate’ change in plans
resulted in him being posted to
and Hawaii
Next stop was the Nevada
operating a tracking

radar for a couple of years.
He then went back to the tele-
phone company in Reno, taking a
second job as an announcer with a
local radio station.

When the news editor turned
up too drunk to read the major
bulletin one night, Tom suddenly
found himself in radio news.

He migrated to Australia in
1968, and took a job with GTV-9
in Meibourne, first as an audio
operator, then back to radio news
with 3AK, and then on to tele-
vision news with GTV,

After a holiday in Tasmania he
decided ‘‘this was the place to
live’” and made the move in 1974
to set up a small two-way radio
business in Hobart.

After three years of rising
costs and falling income he
chucked in the business and
went back to television news
at TVT-6, where he is still em-
ployed.

When not
Tom enjoys
photography,
the same time.

Gael

‘playing radios’
bushwalking and
usually both at

instead.
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exact original replacement Japan-made
semiconductors!

Now you can obtain exact original replacement

— e Japan-made semiconductors to service CB’s,
FUJITSU Hi-Fi Equipment, TV's, Car Radio/Stereos,
369 Industriai and Professional Electronic Equipment
25D173 PLACEMENT manufactured in Asia.
EXACT REPLACEMENT  TRANSISTOR Avallable in large or smali quantities, the extensive
SILICON TRANSISTOR availability includes over 2,000 items from
f— Japan's {eading original manufacturers — Sanyo,
Toshiba, Hitachi, NEC, Toyo, Matsushita, Sony,
Sanken, Oki, Fujitsu, etc.
b Items ex stock will be despatched within 48 hours;
items not immediately available will be ordered ex
9 Japan by Air Mail delivery and should be received
. within max. 4-6 weeks.

B W o E.]
Te » - e
-4 & §

CUT OUT THIS PAGE AND KEEP FOR FUTURE REFERENCE

Due to advertising lead times and international exchange rate fluctuations, prices are subject to change
without notice.

25A329 066 28BS26............ 1.58 25C784. 25C1162..... 28C1624....... .1.89 25D361 HA1306W ... TA7120P..
25A483....... .7.00 2SB527.. ...1.70 2SC789.. 25C1166. HA1322..... TA7200P..
2SA484. . .. -3.91 e 1,84 28CT792.. HA1342AR... %
25A493..... 0.78 25B529... ...1.30 25C799. HA1452wW

SAS560S..

25A485..... ..0.44 28B536...............1.70 2SCBI&....
25A496..... 1,24 25B548. 5 25C828.....
. 130

SAS570S.

LA1201

LA3300.
LA3301.
LA3350.
LA4030P..
LA4Q31P....
LA4032P..
LA40OS0P.
LA4051P....
LA4400
LA4430....
UPC1009C .. LM1820
UPC1020H . LM2902A.
UPC1025H STKO11
UPC1028H ... STKO15.
T WA 250325... UPC1032H . STKO16.
. 28C1472K ... 258D330... UPC1156H . STK024
y 25C1475. 28D350 UPC1185H STK433,
-2 25C1509 28D358 HA1137W ... TAT7045M... STK439... .18,
3 25C1520. 25D359.... HA1156W TAT7061AP .. PLLO2AG 12.19
28B514 2.12 25C756 25C1128. 250360.... HA1199.... TA7074P.. SG613 ... 13.80

25C1128.

DISCOUNTS (Semiconductors oniy) Orders over s25,less 10 percent—over sso.tess | ATEST JAPANESE
SEMICON MANUALS
SEMICONDUCTOR IMPORTS ) . rransistor

P.O. BOX 43, CROYDON, NSW 2132 8 SUBSTITUTION MANUAL
Pack, Post and Handling Charge — $2 SALES AGENT: =t TRANSISTOR MANUAL
It tock will bed tched within 48 h 4 H
it:m::;fir?lcrn;]iateley gsgﬁa%l:wmtbenorderggr:x PRE'PAK ele.cuomcs IV| (= 7] LINEAR IC MANUAL
Jq{):_n by Air z/lgil deli::ryAz:rd :ho:lli: .Ee rec:ived 10 West St, Lewisham, NSW. O'; DIODE MANUAL 1S Series
ithin max. 4-6 weeks. All enquiries mus
:rviclude SAE for reply. ! PHONE: 569-9797 & FET MANUAL LT,
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"hother innovation from (Hioki>

S

/

M EE '#{5 :.
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*Only 22mm thick and can drop from a
height of 1 metre without any harm.

HIOKI 3012

. Thin

Drop-Proof
Multimeter

Specifications:

DC VOLTAGE :03, 3, 10, 30, 100, 300, 1000V
20k Q/V, £3% of F.S.
DC CURRENT (50 A), 1, 3, 30, 300mA 300mV
drop, £3% of F.S
AC VOLTAGE 10. 30, 100, 300, 1000V 10kQ /V,
+4% of F.S
RESISTANCE :10k, 100k, 1MQ (Rc 10002 ) +3% of
Scale Length
POWER SOURCE :1.5V (Size AA)
ACCESSORY CIRCUIT: Meter protecting circuit. Circuit
protecting 0.5A fuse DC-AC 1000V measuring terminal.
OUTPUT terminal
METER :TAUT BAND type (with mirror scale)
DIMENSIONS :Approx. 140Hx84Wx220mm. (Max. 26D)
Apprx. 250g
ACCESSORIES :Test leads, 0.5A Spare fuse. A
Sott case, Strap

g

B BAND for precise readings.
itis friction-free and is remarkably E

Our little pocket
tester is so slim, small
and light you might overlook

resistant to shock.

the fact that it is a rugged, hard- The pencil type leads fittted with

working precision instrument — guards are a pleasure to handle,

tougher than most multimeters especially when testing complex [

twice the size. It can fall from a electronic circuits, etc. HIOKI inno- \
work bench (1 metre high) and still work perfectly well vationis apparent in every detail. .

The "DROP-PROOF” pocket muiti-meter demons-
trates our claim that “HIOKI puts you years ahead”. It
gives you the advantage of HIOKI Core Magnetic TAUT

®SYDNEY 6016600 ® MELBOURNE 3296511e
*BRISBANE 525231 ¢ ADELAIDE 466411 ¢ PERTH 4466622

& CO. PTY. LTO.




ELECTRONICS.
Tooay
'INTERNATIONRL

Project construction and debugging is so much easier if you have the appropriate test equipment. The same applies when servicing
manufactured electronic equipment. Our first Test Gear book was extraordinarily popular. Test Gear 2, assembles 27 of our test
instrument projects published over the last few years in one handy volume, including: 487 Audio Spectrum Analyser, 320 Battery
Condition Indicator, 717 Crosshatch Generator, 135 Digital Panel Meter, 132 Experimenter’s Power Supply, 719 Field Strendth/
Power Meter, 140 1GHz Frequency Meter, 141 Logic Trigger, 129 RF Signal Generator, 139 SWR/Power Meter, 222 Transistor
Tester, 148 Versatile Logic Probe — and more. Price: $3.95 plus 55 cents postage and handling, from ETI, Subscription
Department, 15 Boundary St, Rushcutters Bay NSW 2011. Also available from newsagents and selected electronics suppliers.
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Lb Notes@% 5

Walking rings . . . and other miracles

A common task facing the electronics designer is that of
producing simple digital counter/ divider networks which

produce an output frequency

or count rate that is some

fixed fraction of an input frequency or count rate. Here's

how to do it.

DIGITAL DIVISION, or counting, is a
fairly straightforward task — providing
you know how (!), chiefly involving the
manipulation of circuit ‘blocks’ to
economically or conveniently do the
task required. But, as the old saying
goes, there’s more than one way to skin
acat...*

4013 and 4027 flip-flops

The two most basic counter/divider
ICs in the CMOS range are the 4013
dual D-type flip-flop and the 4027 dual
J-K flip-flop. Figure 1 shows the
outlines and pin notations of these two

Q1 ¢

Q1 ¢ P Q2
ciK1 g p G2
RESET 1¢ p CLK 2
DATA 1 ¢ b RESET 2
SET 14 b DATA 2
ov ¢ b SET 2

Figure 1. Outlines and pin notations for the versatile 4013 Hual-D

and 4027 dual J-K CMOS flip-flop ICs.

g
2

&M

devices, which each contain two
independent flip-flop stages sharing
common supply connections. Each of
these packages can be used to give
division ratios or 2, 3 or 4.

A single 4013 ‘D’ stage can be made
to act as a divide-by-two counter by
grounding its SET and RESET pins and
coupling its DATA pin to its Q output,
as shown in Figure 2a. A single 4027
J-K stage can be made to act as a divide-
by-two counter by grounding its SET
and RESET pins and connecting its J
and K pins to the positive supply rail, as
shown in Figure 2b. Both of these

P Ve

P 01

p G1

b cLK 1

P RESET 1
p 1

b 1

P SET 1

Fin O——qC

m{;i

a

4013

{right) flip-flops.

o |
~N

Ray Marston

circuits change state on the positive-
going transition of the input clock
signal, which must have rise and fall
times of less than 5 us. The 4013 is very
fussy about the shape of its input clock
signals and tends to be rather
temperamental in operation. The 4027
is not too fussy about its clock signals
and is very easy to work with.

Ripple counters

Figure 3 shows how two divide-by-two
‘D* or J-K flip-flop stages can be wired
in series to give an overall division ratio
of four (22). Figure 4 shows how three

D O O X

Q
4027

Figure 2. Divide-by-two counters made from D-type (left) and J-K

Ve

L b L.

Le

L—o.pn

E
PR
a 3
Q
D a] b qf D qf 5 o 2 E " e
Fin [od [of P
Fin Qmmd C G c FinO——C @ c
s s s S 5
s s s =
R T R O L Ll
R_ 0 R__ T R_ 8 . %013 4027 4027
4013 4013 solp : s o .
Figure 3. D-type and J-K versions of a divide- by-four ripple counter
£ £ _ L )
Ve 2 4 21 22 on
I T
E 5 i o D -\ l—- Q L D
I X (o] o] Q
- fin O—C G AR—
Fin O=—1qC (o] C [s]
s s S s s s
] ”E Apg. O o) R Q
FF1 FF2 FFn
mn 4013) (4013) (4013)

Figure 4. Two versions of a divide-by-eight ripple
type (top) and J-K (bottom) flip-flops.
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counter using D-
divide-by-2 ripple counter.

*(Uh, sorry . . . no offence to cat lovers)

Figure 5. How a chain of D-type flip-flops can be linked to provide a




4024

r

14

12—

CLK—P11 Q2

-
=

7.STAGE f—as

L]
RIPPLE -
COUNTER - ke
L]
4

—as
AESET—q2 —as

ir—a7

7

&

An occasional series in which we discuss in-
teresting circuit techniques, circuits we have
tried in our own laboratory but not developed
as a project,
surement techniques for hobbyists etc.
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Figure 6. Outlines (above} and functional diagrams (below) of three popular CMOS multi-stage ripple counter ICs.

such stages can be wired in series to give
a division ratio of eight (2®). Note that
each counter stage is clocked at
precisely half the rate (an octave below)
of the preceeding stage, so that the
clock signal seems to ‘ripple’ through
the counter chain. Also note that, as
is made clear in Figure 5, the . final
division ratio is equal to 2® where
‘n’ is the number of counter stages.
Thus, four stages give a ratio of 2% =16,
five stages give 2° = 32, six give 26 = 64,
seven = 128 and so on.

A detail not made clear in the above
diagram is that, since the counters of
a ‘ripple’ circuit are effectively wired in
series, the propogation delays of the
individual stages in the counting chain
add together to give a fairly long total
delay at the end of the chain. If each
stage has a delay or 100 ns and there are
ten stages, the total propagation delay
is 1 us. Consequently, the first output
signal will not change state until 1 us
after the arrival of the original input
clock signal that initiates that change of
state. The counter states of the ‘ripple’
type of counter are thus not in perfect
synchrony with the original clock signal
and this type of circuit is consequently
known as an asynchronous counter.

The 4013 and 4027 counters can be
cascaded to give any desired number of
ripple stages. When more than two
stages are required it is usually

economic, however, to use a special-
purpose  MSI  ripple-carry  binary
counter/divider IC. Figure 6 shows the
outlines and functional diagrams of
three popular ICs of this type.

The 4024 is a seven-stage ripple unit
with all seven outputs externally
accessible. It gives a maximum division
ratio of 4096. The 4020 is a fourteen-
stage unit with all outputs except 2 and
3 externally accessible; and it gives a
maximum division ratio of 16 384.

{s)

Q12 Ve
a13 Qo
Q4 Qs

Q6 a9

as RESET
ar CLK
04 osc
ov e

XYAL  (¢) OSC

Q50 ~=—r=u—

6sc ——{10

Figure 7 shows the outline and
functional diagram of a special-purpose
ripple-carry unit, the 4060. This is
another fourteen-stage unit, but does
not have outputs 1, 2, 3 or 11
externally accessible. The special feature
of the 4060 is that it incorporates a
built-in clock oscillator circuit. The
diagram shows the connections for using
the internal circuit as either a crystal or
an RC oscillator.

The 4020, 4024, 4040 and 4060 ICsp

(b) ?V'

16

7 04
RESEY ——— 12 s b as
4 06

14 STAGE -
CLK ———f 11 RIPPLE s a7
COUNTER 1w p— as

AND

INTEANAL 13- a8

OSCILLATOR  45}— a10

1 l: Q12
2 ((1}]

3 p— 0

o—

ov

1" 10

7 “w? C (sETs
FREQUENCY)

RC osc
(9)

Figure 7. Outline (a), functional diagram (b) and alternative oscitlator connections (c and d) for

the 4060 fourteen-stage ripple counter.

ETI May 1980 — 69



el A’S LOWEST COMPONENT PRICES
U. {(Now Lower
: : !
Note: Regular Prices not temporary Specials — eeo us in mind for that next order. STILLY)
Linear potenliometers Quality Large red LEDS well ditused
A 2 POTS 40c rotary carbon wide viewing angle. LEDS Best value
\¢ (LINEAR Y BUC @t |1 HaRKs 15¢ each, $1.40 per 10. $110/K. $12 .00 No brag
(i 50K, 100K, 250K, Quality MOUNTING CLIPS 3c ea. ea. Just fact
ALUM. SHAFT S00K. 1M, 2M. $2.70/100 15c each
Val 510 Trade/govt./8.T. exempt: welcome.
= TR'MPOTS 14c .';u;; SKO. ‘5;)2 o;(;r: 100K Send for special lists (e.9. $29 a 100 TRADE
0 T 2o p : . t d $99 a 1000 LEDs plus tax It
o= $12 a2 100 (10MmM) 250K SOOK. 1M, 2M pols fand 58] amOMQALODR) Pl fax ENTRANCE
—
METAL CAN TRANSISTOR  amo oioves | $3% a 100 sioNaL pioDe  [N4148
mp. P
13c BC 107 BC 108 BC 109 P & 1 a
13c 100V 1N400z - 7 $29 a 1000 4c each
3 40 1N4004 - 8¢ —
10xoragh e H{iBoRtbn Bl 1000V 1N4007 - 11¢ , =l
Epoxy BC178. BC109 same price 10% off 100 SAME 001 - 4c 01— 5S¢ 3
0012 - 5¢ 012 — 6¢c 12 — 1i¢c
{per 100 prices in brackets) L0015 - 5¢ 8:3 gc :g — :Eg
Cap. 16V 25V 50V 0018 - 5c 018 — 6¢ —
0022 - 5 022 6¢ 22 15¢
N 0.47uF  4c(s3%)  5c($3%)  6c($4) ,0057 . 5§ 027 gc 27 — 16¢c
&, % 1,2.2.33. 47, 10uF  5¢($3%)  6¢(83%)  7c(s4) .0033 - S¢ 033 c .33 — 18¢c
\&wi 22uF  6c(33%)  7c(s4) 8¢($5) 4c POLYESTER 10039 - 5¢ 039 — 7¢ .39 — 19¢
~ 33uF  8c(s4) 9¢($5) 10¢($6) FILM CAPS .0047 . Sc 047 — 7c .47 — 20c
1O0UF Tos3e)  Tecisn)  1ecist 0% 5 oo be AN values
'] c(S6) C c o .0068 - 5¢ ! “N
4c ELECTROS W20uF 12c($8)  16¢($10)  35c(S17) T2 Y 0082 - 5¢ 082 — 9¢ in uF
470uF 16¢($12)  22c(S16)  45¢($30) 10094 off 100 same uF
(UPRIGHT) 1000uF  22¢($18)  30c(S25)  75c(850)
SCRs: TRIACS A 400V
SCRs C106Y1 038A 30V C103Y 35 > TRIA
40c 0.8A 200V C1038 — 60 6A 400V SC141D — $1.30 SC260D C
é \ C122E iAoy Grody — 73 DiAG STz . SoMeR T e C37D  scA
o ‘ 1 -— 35
¥ 8A 400V C122D — §1.05 Chart to id
© E E] o entity leads EA.
[ $1.20 8A 500V C122E — $1.20 Plug trigger info. 10c 3250
R | g W—— 5%, E12,2.2 Ohm to 4M7
llll 11/2 € each Yaw or Keep electronics a habby and nol a luxury, compare our prices and buy from
us. Same day turnarounfi service (unless swamped). All goods fop
11/ c 90c a 100 same Ohms quality and new. No minimum order. One P/P charoe of 45¢ regardless
2 gmBgSPFI?&AUTY 2C each Yaw or of quantity Advert current 3 months for lale readers
RESISTORS PERFECTS ONLY $1.40
by a 100 same Ohms
CONSISTANTLY DIGGERMAN ELECTRUNICS CONSISTANTLY
LOW PRICES P.O. BOX 33, CORAMBA, N.S.W. 2466 BETTER SERVICE

THE GREATEST RANGE OF CALCULATORS AND COMPUTERS IN AUSTRALIA

ASK OUR PRICES LAST — WE ARE HEWLETT-PACKARD
NEVER KNOWINGLY UNDERSOLD COMPUTERS HARDWARE — SOFTWARE € uE, — use HP's.

Count on quality e
= P Dliten HP41C Caiculator. $359.90 ($323)
The CBM ComPUter czcommodore Hpé;r% ?«i%%i?‘?”“‘ $237 ($213)

Business System ) PrintevPlotter 5425 (5382)
Dual Drive Flo| Disk Memory Modules. .$56.40 ($49.10)

New 3000 Series now available. 2001-16/32 PPy Application Packs "'556.40 (549.10)
BA08) By es i Solution Books 1$15.70 (513.60)

Tractor Feed Printer — Thermal Paper 1$7.50 (86.50)
40 Mag Cards. .. .$25.10 (521.80)

m HP34C, 210 steps.........$184.50 (§165.50)

HP33C, 49 steps .$148 ($133)

HP33E, 49 steps. 5111 (899.75)

HP32E SciStats $87 (578)

HP31E Scientific.. $63 ($56.50)

Aiso HP97, HP29C, HP19C, HP38C, HP38E,
HP37E.

o Prices in brackets exclude sales tax

HP ONLY — POST FREE APRIL.

NEW CASIO fx8100 | 8K PET e
PACKAGE DEAL!! Super Scientific — 46 functions |  SPECIAL $1190 | sopwhers r ustrals. Othereios £2.50.

TiIS9PCI00C | p s PLUS FREE!! for NSW, eisewhere $3.50 per order.
- $510 ($450) o Clock e Calendar
© LOWEST EVER ® Alarm
(May only) o 2 Countdown
' a Modules 58C/59 Alarms
| —

16 Programs and (Extra $1.50 for registered). Sales Tax
Program Manual ($233) Forms must be duly signed and stamped
o Stopwatch
$34.50 (830.50) $71.90 (63.90)

(Forms available).
=~ — ¢ Pakettes 58059

THE APF ME==D  LeASING ARRANGED
$9 ($8) ALSO

IMAGINATION Copy and complete.
C MACHINE Please debit my Bankcard $
No .......... .Expiry Date.

TiS8C $127 (5112)  © 3 Rolls Therm Paper | fx502p $149 ($135) $990 post free

:1159 5399.9((38(5235) $12 ($10.50) FAl $43.50 ($39) - PLUS PROGRAMS — | Signature
® 40 Mag Cards %310 $31.50 ($28) COMPLETE COLOUR

o PC100C $237 ($210) ETE COLO
o Ti55 $61.50 (554) 515 ($13.50) %510 $41 (536) g HOME COMPUTER Name & Address

ELECTRONIC CALCULATOR DISCOUNTS

Phone (02) 624-8849 (8am till 3pm) PO Box 106, Baulkham Hills, NSW 2153
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Figure 8. A divide-by-three ‘walking ring’ or ‘Johnson’ counter using

J-K flip-flops.

are all provided with Schmitt trigger
action on their input terminals and
trigger on the negative transition of each
input pulse. All counters can be set to
zero by applying a high level on the
RESET line.

‘Walking ring’ or

‘Johnson’ counters

An alternative to the ripple type of
counter is the so-called ‘walking ring’ or
‘Johnson’ counter. In these counters, all
stages are clocked in parallel and the
stages are cross-coupled so that the
response of one stage to a clock pulse
depends on the states of the other
stages.

Figure 8 shows the connections for
making a divide-by-three counter from
two J-K stages and Figure 9 shows the
connections for making a divide-by-five
counter.

A major advantage of the ‘walking
ring’ or ‘Johnson’ counter is that, since
all stages are clocked in parallel, the out-
puts of the completed counter are
subjected to only a single stage or
propagation delay. Consequently, the
system gives synchronous operation and
outputs give glitch-free decoding.

4018 divide-by-n counter

D® O R

4027

ICs such as the 4018, rather than the
4013 or 4027. The 4018 is a five-stage
‘Johnson’ counter that can be made to
divide by 2, 3,4, 5,6, 7, 8, 9 or 10 by
merely cross-coupling its terminals in
suitable ways. The IC features a Schmitt
trigger on its clock input line and clocks
on the positive transition of the input
signal.

Figure 10 shows the outline and
functional diagram of the 4018. Figure
11 gives methods of cross-coupling
the IC to give division ratios from two
to ten. On even division ratios, no
additional components are needed. On
odd ratios, a two-input AND gate is
required in the feedback network. This
gate can be a single 4081 AND stage, or
can be made from two 4011 NAND

stages.

Greater-than-10 division
Even division ratios greater than ten can
usually be obtained by simply cascading
suitably scaled counter stages, as shown
in Figure 12. Thus, a divide-by-two and
a divide-by-six stage give a ratio of
twelve, a divide-by-six and a divide-by-
six give a ratio of 36 and so on.
Non-standard and uneven division
ratios are obtained by using standard
counters, such as the 4018, and
decoding their outputs to generate

DIVIDE-BY-2 =

DIVIDE-BY.3 =

JIVIDE-BY4 =

DIVIDE-BY-6 =

DIVIDE-8Y-6 =

a3

DIVIDE-BY:7 = _

Q4

DIVIDE.BY 8 =

1

gl ol

Gz
a3

Figure 9. A divide-by-five Johnson counter using J-K blocks.

o

Q

I
Dy

D ® N xR

9

4027

TO DATA

D T0 DATA

TODATA

TO DATA

TO DATA

TO DATA

TO DATA

Qs
DIVIDE-BY-9= __ TO DATA
[+ k]

DIVIDE-BY-10 =

as

a2
a
Y

TO DATA

CONNECTIONS FOR DIVIDE-BY N OPERATION

D = % 4081

OR

E %a0Mm E

Figure 11. Methods of connecting the 4018
for divide-by-two to divide-by-ten operation.

When count numbers greater than four  suitable  counterreset pulses on
are required, it is economic to use MSI  completion of the desired count.
JAMINPUTS Fin 6 e 2  b—p our 1_‘2
N JIZ Jl3 ]4 J5
6P Ve PRESET 2.3 7 91216 < £
D RESET ENABLE — | s F— @ Fin i 6 e 6 — OUT3—6
p CLK — a2
b &5 CLK  —3414  5STAGE -
DIVIDEBY-N' g }— @3
~ DATA égﬁzi(é: Q4 F
= - Q4
b a4 = Py - Fin 5 > 10 g OUT o7
b PRESET 13— G5
ENABLE RESET ——{15
J4 8
Lm’ Fio e 10 b 10 10

b  OUT E
1000

Figure 10. Outline and functional diagram of the 4018 presettable

divide-by-n counter.

Figure 12. Typical

examples of division by numbers greater than ten.
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' “- Kenelec (Aust.) Pty. Ltd.
48 Henderson Rd, Clayxon Vic. 3168. Tel. (03) 560-1011. NSW (02) 439-3954. SA (08) 223-2420. QLD (07) 262-2223. WA (09) 444-5826.

G

NOLTAGE
ANAMLYSER

Voltage indicated:
6, 12, 24, 50, 110
240, 415V ==

MASTER CHECK
o Cannot be over ranged.
o Indicates AC or DC Voltage.
o Automatic Voltage indication.
o Read off polarity at a glance.
o Designed for Australian conditions.
o 7 Voltage indication steps by L.E.D.’s
o Robust lightweight plastic construction
. o AC or DC Voltage Check from 6 to 415 Volts.

"e Useable on battery operated devices to three phase AC.
o Available from Electrical Wholesalers throughout Australia.

ALSO AVAILABLE Multi-Check — Handy solid state continuity checker.
Will check AC or DC Voltages from 4.5 to 415 Volts.

,;

@ BELL INSTRUMENTS PTY. LIMITED
Garema Circuit, Kingsgrove 2208 NSW. 74 Raglan Street, Preston 3072 Vic.

PO Box 154. Tel (02) 750-6000. Tel (03) 44-5021.
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MAD MAL has moved...

Turn
tables

s99 =

A quality belt-
drive turntable (llluu!rlled)
compicte with base, cover and mag. cart.
A LSO, last stocks of BSR auto-changers,
11" platter, rim-drive, chassis only $35

HHfl accessories

O"& Add or replace tweeters in yo-
ur hi-fi system. Ultra wide
dispersion 2-20KHz, 102dB
sensitivity for even low power
speakers, 8 ohm imp,s
blg 50W rating (max,) 9 50
Were selling at $14.50

SPEAKER CROSSOVER NETWORKS

2 way, SKHz x'over freq, 30W power,
6dB/oct rolloff, was $4.50 $2:90
1KHz, 5KHz x'over, 40W power,

W

New,

3 way,

6dB/oct rolloff, was $7.95 $6:25
600Hz, 3KHz x'over, S0W power,
12dB rolloff, was $12.50 §8-80
600Hz, 3.5KHz x'over 80W power |
12dB rolloff, new model

3 way,

3 way,
$12-90

SPECIALS

1 8 3.5mm plugs and sockets

2 4 6,5mm sterco plugs & sockets

3 6 2 pin din plugs and sockcts

5 4 5 pin din plugs and sockets

5 8 2.lmm DC plugs & sockets

6 8 2.5mm DC plugs & sockets

7 15  alligator clips. asst. sizes

8 2 PL-259 UHF plugs & sockets

9 4 std 3AG panel fuseholders

10 8 3AG asst. types fusehoiders

11 20 3AG sest, fuses 250mA-30A

12 8 asst, bezels/lamps 6,12,240V

13 10 asst, slide switches

14 8 asst. tog/rot/push switches

15 4 asst. types ferrite rode/coils

16 8 mini vol. controle (trans rad}

17 10m single gore shielded cable

18 8m  twin fig. shlelded cable

19 6m 4 core shielded cable

20 20m light speaker cable, col-coded

21 12m heavy speaker cable col-coded

22 §m 10 strand rainbow cable

23 3m 16 strand rainbow cable

24 4 aset relays, various voltages

25 8 EHT car radio suppressor res,

26 5 a#st., cermet multiturn preset

27 6 asst. RF/IF coil kits

28 5 asst. tuning gangs, trans. rad.
20  asst. knobs, 1" shaft

3 core 7.5Amp malne cable

ANTENNA BOOSTER

990

Wide band RF amp improves
AM/FM radio reception like
you wouldn’t believe! G'TEED

Bookshelf speakers, only
450x280x120mm , walnut

LESON

Hand-held comp-

ression mic witk l T

big CB/ Attt

Ama!eursls "

talk-power. l!

WAS $22.50 now SAVES$7
—

. T

first quality HIGH
FREQUENCY casscttes -
Fully G'TEED by manuf.
C-60 low noisel-9ea
C-60 low noise 99c 89c
C-60 hi encrgy 1.391.19

stewo wn srencs | TELEPHONE INTERGOM STATION
SYSTEM
ALL MASTER SYSTEM » INTERCOM
$69PR For private and MAbTER/SLAVE

50Hz-15K / 39 also slmultancous combinations, 9
Hz, 8 ohm s conversations, new | batt. or AC ad
10W power wall or desk mounting models ($8.50), upto 150 metre

¥ 8" woofer, are easy-to instal- 6 mthe g'te range; casy to instal, all

/ 2STATION - 9v batt. $39 PR
2 STATION - DOORPHONE SET
with 'open' button, $41.50 PR
2-10 STATION ALL MASTER -
supply 12v dc YA ($11.50),3 wire
plus extra 1 for each etation used, casy to
instal with instructions supplied.$29.90EA

2" tweeter

now for buying
all kinds of ele-
ctronic TESY
EQUIFMENT, |
esp. CRO's,
and all types
of good qual- |
ity CB/AMATEUR RADIO|
equipment in good cond- |
ition for our enthusiastic customers.

10+

C-90 low noise 1.49 1.29 and rec, sav.
C-90 hi energy 1.99 1.69 | ) et EACH
DYNAMIC Buy 10 or more, only m
NEW .
Over 2000 available, but be quick
as stocks won't last-ORDER NOW
Chan Frequency Chan Frequency

= 1 27.015 N7 27.155

Largest rang¢ in Sydney- tape recording, 2 27.025 13 27.165

communications, FA system, einging/sta-| 3 27.035 14 27.17s

ge models. Over 50 to choose from. 4 27.055 15 27.185

OPENING SPECIALS - All with ON-OFFsw| 5 27.065 16 27.195

General parpose DYNAMIC, with stand etc| &  Sold Outl 17 27,205

100Hz-10KHz, 50K imp, was |3 i/ 27.095 18 27.225

$19.50, save $6, now only... $lnD.50 | & 27.105 Marine 27.880

General purpose ELECTRET CONDENSE 2 fo :;{;2 Marine 27.890

50Hz-13KHz 600 ohms imp, |6 5 . > o )

wag $22.50, save $6, now... s .49 27.135 Baninci2§l.910

FM WIRELESS MIC. - Tunable 88-106MHz | POWER SUPPLY

100m range, was $29, now.. s22 99 BATTERY ELIMINATORS ﬁ

...{0 new
premlses.

fa WEST ST —=—

LEWISHAM
N.SW. Pi:569=9797 |
3¢ STEREO CARTRIDGES

Deluxe Jelco magnetic cart-
ridge for popular replacem-
ent, suits 'most turntables,
10Hz-20KHz response

(stylus $7.50), was $14.50, save 34,|050

SUPER QUALITY Jelco magnetic cartridge
with superb sound, 10H2-27KHz
response, 1.5-3 gms tracking,

headshell incl. for Jap turntables I |.50

(stylus $11.50), was $22,50, now save $8

RO~

WEST ST

THOMAS

DO - IT - YOURSELFERS
l.arge range, easy to build with instruction
EA DREAM 6802 kit, keyboard $149

Power supplies 1A $38, 3A 549ca

K electronics
P.o. Box 43, CROYDON 2132
la West St. Lewisham, N.SW|
¢~ Ph:569-3797 AposT 10

ETI-140 Digital Freq. meter $199
ETI-470 60W Power Amp, ca $29.
ETI-471 Stereo Pre-amp $49.90
ETI-472 Fower Supply kit $42.90
EA Electronic Lock Kit-baslc $15
Light Dimmer or Motor Speed
control kit, 700W rating $4.95

onosx
o vaLul

ORDERS

wiring supplied, all guaranteed s
2 STATION - 1 master,

Z STATION - Doorphone, was
3 STATION . 1 master, 2 slave

4 STATION - 1 mastet, 3 slave

Switched voltages
6, 7.5,

1 slave
50, now.

s12.50
s13.90
$22.50

$28.50

was $14.
$16.90, save $3.

was $29.90, now.

was $37.50, now

CB CRYSTALS

SUPER SCOOP BULK BUY!!I!

All new and g'teed
Were $4.50, (trans 32'50

9V at 300mA$799
4 way universal DC plugs
6V, 9V, 12V at 500mA. .

sllso

«+..at least 15 different
models and several brands
plas 5 digital meters....
You pick the BEST for you!
OPENING SFECIALS
Arlec 200H (illus) 20K/V

University C7080 20K/V 6" scale labor-
atory meter, incl. AC Amps,
SKV AC or DC, over 23 range

Kaise SK-100 has 100K/V sensitivity, 22
good ranges, was $89, now only $65.

SCOOP PURCHASE
I12v BUZZERS

High output, solid statc, 4

audible warning devices,

were $5.50, now only...

12v FLASHERS

Heavy duty, for 2, 3, or 4

lamps, usc as turn

indicator or hazard 3
flasher or replace-

ment. Available as 2 or 3 pin,
HAZARD FLASHER - Ready wired|
with illuminated lever switch and 5
casy instal Instructions, complete s
Huge range of AUTO ELECTRICAL PART
and ACCESSORIES iacl. switches, wires,
terminals, fuses etc.

CAR INTERIOR LIGHT FADERS
Automatic Fade-Away 7

holds light ON after door
in the dark. connects to door sw.

closed - no more gropeing
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THE ETI
OLLECTION

30 Audio Projects $3.95 Top Projects Vol.4. $3  3600/4600 Synthesizers $12.50  Simple Projects Vol.2. $2.95

itk
Project Electronics $4.75 A,

Top Projects Vol.5. $3

Circuits No.2. $2.95

THEY ARE!
COLLECTIONS OF
THE ‘BEST FROM ETI’

Forget leather-cased editions of Moby Dick, papyrus printings of ancient
classics and first editions of Gone With the Wind! The dedicated elect-
ronics enthusiast puts an investment on his bookshelf with the ETI
Collection — an investment in hours of pleasure in building and using
projects that are backed by one of the world’s largest electronics
magazines.

From electronic music, through audio, to CB radio, the ETI Collection
ranges the whole field of electronics.

Please send me: OTest Gear 1 0O3600/4600 Synthesizers.' HOW TO ORDER
O30 Audio Projects. DOCircuits 2. OProject Electronics.| The books in this collection are available from most news-
OTop Projects Vol.4. OTop Projects Vol.5. DOAust. CB.l agents or directly from ETI. The only exception is the Inter-
| national Synthesizer book which is only available from us and
| a limited number of specialist suppliers — it is not sold by

lenclose 8. . . .. .. (inc. postage). | newsagents. Send your order, enclosing a cheque or money
| order (and including postage where appropriate), to:
Mande: L = [Hflx 554 7 4 m0EraTReE “HAl s i « 4 Electronics Today International
{ Subscriptions Department
AGHFESE. . 5w e T B el - 15 Boundary St
| 0 g M i L | (M A Ay AR e o PostCode. . . . .. : Aivhousis e W 2011

— o

74 — May 1980 ETI



® Test Gear 1
Your confidence to tackle more complex projects will increase dramatically if you
have the right test equipment to troubleshoot, fault-find and generally understand
the operation of the circuits you build. Why not build your own test equipment,
saving money and learning as you go?

Contents include: Audio Level Meter, Impedance Meter, Audio Millivoltmeter,
Simple Frequency Counter, Phase Meter, Temperature Meter, Audio Signal Generator,
Audio Noise Generator, and many more.

Price: $3.00 plus 45 cents post and packing.

® ETI Circuits No. 2
This giant compendium of circuits has been assembled from the ‘ldeas for Experimen-
ters’ section of Electronics Today and is packed full of ideas and suggestions for the
experimenter. The chapter headings cover Alarms, Amplifiers, Automobile, Batteries,
Compgarators, Conversion Tables, Crossovers, Crystal Oscillators, Detectors, Digital,
Filters and so on. Whenever you're looking for a circuit, this is the book to turn to.
Price: $2.95 plus 45 cents post and packing.

® 30 Audio Projects

For the Audiophile who wants good sound at a good price plus the satisfaction of
having built it himself, 30 Audio Projects is required reading. The contents include
our most popular audio projects: 25 watt Amp, General Purpose Preamp, Bucket
Brigade Delay Line, Active Crossover, Compressor Expander, Tape Noise Limiter,
Transmission Line Speaker System, Master Mixer, Graphic Equalizer and the 50/100
Watt Amp Modules.

Price: $3.95 plus 70 cents postage and packing in NSW (80 cents in other states).

@ Project Electronics
Specially designed to meet the needs of newcomers to electronics, and in particular
school students following the three-segment Industrial Arts syllabus in electronics,
this book has been a runaway success! Twenty-six projects {(many easily available in
kit form) are completely described along with hints on troubleshooting, components,
how to solder, etc. None of the projects is expensive and all are satisfying to build.
Available in newsagents, component stores or directly from ETI.

Price: $4.75 plus 45 cents post and packing.

@ International 3600 and 4600 Synthesizers
A completely revised and updated reprint of ETI’s phenomenally successful music
synthesizer designs. \
This book has been beautifully printed on heavy art paper and has a sturdy cover
varnished for protection.
Available from some kit suppliers.
Price: $12.50 including post and packing.

@® Top Projects Vol. 4

Available from newsagents or directly from Electronics Today International this
book, published in June 1977, contains the following projects: Audio Expander/
Compressor, 50/100 Watt Amp Modules, Stereo Amplifier, Dynamic Noise Filter,
Audio Phaser, Audio Limiter, TV Game, Swimming Pool Alarm, Temperature Alarm,
Active Antenna, GSR Monitor, Universal Timer, Mini-Organ, GP Power Supply, Tem-
perature Meter, Train Controller, Car ‘Scope Testing.

Price: $3.00 plus 45 cents postage and packing.

@® Top Projects Vol. 5
Once again, this ‘Best of ETI’ publication js available from many newsagents or
directly from ETI. Published in 1978 it is crammed with projects: Shutter Speed
Timer, Ultrasonic Switch, Accentuated Beat Metronome, Marine Gas Alarm, House
Alarm, White Line Follower, Induction Balance Metal Detector, Photographic Strobe,
Simple Compressor/expander and CB Power Supply.
Price: $3.00 plus 45 cents post and packing.

Sr—

— — —
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ROD IRVING ELECTRONICS

499 HIGH STREET. NORTHCOTE 3070, MELBOURNE VICTORIA. Ph (03) 489-8131.

SCOTCHCAL
(KHs of parts including
boards|
ETI 452 Guitar Practice Amp . . . .. . . $4.80 o RF
Series 4000 Anycolour . . ... . ... $12.50 - w
Moving Coil Pre Amp. . . . . .. ... . . $2.00 i = ,_./K’,: <
677 PowerSupply . . .. ... ae . - $2.00 ﬁ - g
455 Loudspeaker Protector . . . . ... . $2.70 3 ETI SERIES 4000 AMP
Variable Power Supply. . . . ... ... . $2.70 HEX KEY PAD $21.50
r\Lﬂinealr ?Ahrtr;e'tx ERR LS s aids s p i s gf-ig @ Complete Kit, woodgraln sides $179.00 '
uscle Cctiv eterocale, . . . . o o o o .
ETI 576 Electromyogram . . . . . .. . . $2.80 b ag el e ey el | 63-key Keyboard $55.00
561 Metal Detector.. . . . . ... ..... 2%28 o ET! 470 kit of parts “9.90
EA Capacitance Meter . . . . .. . ... . D0 | L Cr 400 LIt af nare 100w fAmel bl R A
EA Flash Exposure Meter . . . . . ... . gazs | 00} 499 Mt of parts. 100w lincl. bras RIE are now distributors
EA Sound Triggered Flash. . . . . ... . o 0N RNt g el X o . H H
EA Playmaster Graphic' Analyser | . . . 3225 |2 ncluges refay. not wansiorer) e e LM
EA Metal Detector 79md9. . . . . ... . $3.90 :Eﬁn‘s;?m::_'at:‘:u“' 2290 SCOTCHCAL RAN GE
EA Pulse Generator. . . .. . ....... $4.80  ET( 585R ultra sonic AX ... .15 8016 Blue on White Plastic $4.10
EA Square Wave Oscillator. . . . . ... . $2.50 © ETI 585T ultra sonic TX ... ... ... 895 8018 G White Plastic $4.10
EARFZBridge. . ............. $3.25 o EA 79 SF9 sound flash trlgger...::..15.00 rBen. oy Wi s $4.
EA Thyristor Tester . . . .. .. ..... $2.40 o All parts available for DREAM computer 8011 Red on White Plastic $4.60
EA Quartz Frequency Reference . . . . . $2.70 roject. 8012 Black on transparent Plastic $4.10
EA MultiMonitor. . . ........... $1.90 o P.C.B.'S (ali quality fibreglass boards) 8013 Black on Yellow Plastic $4.10
EA Experimentors Supply. . . . . ... . $2a00 ETI 574 disco strobe. v 2.80 8015 Black on White Plastic $4.10
Bl QoW TSy o & s 6 8 465 as 8 4 duda $3.70 ET( 549A metal detector y : .
EA Variable Wiper Delay. . . . . .... . $1.10 DREAM ciroult boasd. 7 j 8009 Light biue on aluminium $4.10
EA Playmate Stereo Amplifier . . . . . . $4.50 8001 Red on aluminium $4.10
All front panels available from day of release of PrOlect Boards (FlbreglaSS) 8005 Black on aluminium $4.60
magazines. When ordering front panels, specify BV 043.... .1.40 | ETI 4508 1.90 | EA 78N6....3.20 8007 Reversing film $3.75
colour of lettering first, then colour of back- EE‘Hgd;‘ }go EEH:g(O)FS g:g EE:;S{}?: 530 NOTE: ALL ABOVE SHEETS 10” x 12"
d. 47...0.1.50 2 390 P
groun EN 061 10 ben eeim. 300 | EA 78T d20 8500 Photosensytwe Developer.$4.40
ETI062........1.80 | ETI 481PS " 3.50 | EA 78C5.... 3.90 3900 Clear Coating (Glossy Finish) $9.30
10 TURN POTS T 06S..... 170 |Eri48s. .. 220 | EM 470,290 | 3030 Clear Coating (Matte Finish) $9.30
Ya' SHAFT. VALUES: 100, 500, 1K, 2K, €T 065170 | ETI 485 290 | ETH 472 s2 %0 ML-3 Applicator block $3.90
5K, 10K, 20K, 50K, tM. S: 82; o }gg %:ggk . g gg g: g;g g;gg ML-4 Developer pads $8.90
elind $6 25 e g: 3;; ‘:‘g }I;gg 3 }‘gg g:g;g 2333 8002KA Evaluation Kit
ETI 081 1.50 | ETI 541......2.20 | ET 577 ... .52.90 | Attention Sorcerer and
— ETI083... 1.80 | ETI'547. . 2.20 | ET1 1118... 52,30 TRS
Lol SoarModel | g KIS h|gedd 0 g e <
1130....".1.90 'ETI 585R..11.60 st
o104 g Pl B TR Rt e
18 2 ‘
4 digit ETI136.....1.80 | ETI 603..... 250 ET1 606 ... $2.90 KITS AVAILABLE
1gi E:},'igzs 248 ﬂggék é;§§ ;,5351,,‘,)@50":,?(5‘:% We also oﬂter full.s;rvlcedon tthe popular
1139.....1.90 ar 5110 ... $1. mputer pr an ]
LARGE ET1 245.°. 1.60 | ETI 708......1.90 | 79md9 .. "s2.60 CURPRESWLOMER ShoSyStarmy
LCD T R | e e e O,
. ceen )l : of prime spec el ) !
a6 100 JEM 717280 | 79T T s2.75 ’ b
D|SPLAY g: 449, 1.58 EA 78A06 ...2.90 | 79PC12 . $2.20 16 of prime spec 4116 IC's ........ $155.00
ETI 450A ... .1.90 JEA 78TM8...2.001 79EB12 ... .52.90 32 of orime spec 4116 IC's........ $276.00
it e Rod Irving Electronics Kits __STATIC RAM KIT 16K S-100
specs. Additional kits will be produced as new pro- Kit form ... O 'y .$239.00
Jects are avallable. Ass & tested..................... ..$269.00
ET1 561 Metal Detecto 1$29.90
$77' 50 ET1 041 comlnu;yelesl'er .3.90
Add $3 P&P EEP 323 geads and tails T e e e L o e e
1044 2 tone door bell 4.10
e A ET! 046 500 second timer. i | | Bankoard I
. EER 04; :Imple morse, ‘less key.... 3.90 I Mall Orders I
04 board..... 90
INTERSIL LCD 3Y2 DIGIT PANEL METER KITS |  E7i 480 100w amp. wwso | | = Welcome I
INTERSIL ICL7106 $32.50 ETI 063 electronic bongo 4.50 | Please deblt my Bankcard. |
¢ ETI 065 siren-less speaker 4.50
Bulld a working DPM in % hour with ET1 066 temp. alarm 300 | Bankcard No. .. |
these complete evaluation kits. ETI 068 LEO dice 5.5 | | Expiry Date |
Test these new parts for yourself with intersil’'s ET 084 car alarm | T i e il i o
low-cost prototyping kits, complete with /D con- ET! 470 60w amplifier 19.90 | Name....ccoooovvvin. -
verter and LCD display (for the 7106) or LED dis- ET! 480 50:"“'1“%"?";“ R e 16.00 | signature.... |
play (for the 7107). Kits provide all materiais in- Kits are co(mplglaewlm :";egnr:cc\:":pnenaﬂsllg a)nd Include —_—————
cluding PC board, for a functioning panel meter. assembly Instructions, wire, solder, elc. All kit prices In- | Ajl prices currerit only until June 7th, 1980.
ICL7106EV (LCD) clude sales tax, exempt prices on application.

HEAVIER ITEMS ADD ADDITIONAL POSTAGE. EXTRA HEAVY ITEMS SENT COMET FREIGHT ON
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SEND 60c & SAE FOR FREE CATALOGUES.

MAIL ORDERS: PO BOX 135 NORTHCOTE, VICTORIA 3070.
PHONE (03) 489-8131. MINIMUM PACK and POST $1.25.
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Ideas for
Experimenters

Sound to light modulator

Modulating a light, or a bank of lights,
from a sound source (such as a tape
recorder or record player) is an ever-
popular topic so we dragged this circuit
from the depths of our files.

A high impedance input is provided
by a source-follower, Q1, so that the
unit may be driven from either a high or
low impedance source. An op-amp
(a 741) then provides sufficient gain to
trigger the SCR which drives the LED.
As the input varies, the drive to the
LED will vary, modulating the light
output. Each ‘Section’ (1,2,3 . . .) drives
a LED, all the LEDs being mounted in
a row.

When setting up, RV1 and RV2 are
adjusted so that with the maximum
input voltage available, 1 V is available
at pin 6 of the op-amp. Then VRX is
adjusted so that the LED lights. Then
Section 2 is tackled; adjust VRX for

Telephone amplifier

Have you ever had occasion where two
or more people needed to listen to a
telephone conversation? Normally, a
‘phone conversation is a one-to-one

MIN MAX
10mv 2V

These pages are intended primarily as a
source of ideas. As far as reasonably possible
all material has been checked for feasibility,
component availability etc, but the circuits
have not necessarily been built and tested in
our laboratory. Because of the nature of the
information in this section we cannot enter
into any correspondence about any of the
circuits, nor can we produce constructional
details.

SECTION 1

—

that section so that its LED lights with
0.9 volts at pin 6 of the 741. Continue
with the subsequent sections so that
each LED lights at 0.8 V, 0.7 V etc at
the output of the 741. The display
produced is rather like a VU display;
with the column lighting up as the
sound rises and falls.

affair. This simple amplifier, from
J.P. MacAulay- of the UK, solves the
problem neatly.

No direct connection to the tele-
phone is necessary. Mr MacAulay has

-0

— — sscnlon 2
|
|
|
1
|

|
SECTION 10

cunningly used an ordinary 5 mH RF
choke as a pick-up coil — taped to the
side of the phone set. Q1 is a common-
base amplifier, the output signal on its
collector driving the input of a 741
op-amp. The power output stage is
driven by the output of the 741. Two
complementary transistors are used and
feedback is applied to the inverting
input of the 741.

The gain of the op-amp may be
varied by R6 and you can use either a
preset pot or a standard pot and knob.

The frequency response of the
amplifier is tailored to suit the voice
characteristics of the telephone.
Quiescent current consumption is less
than 5 mA so the circuit can be run
easily from a pair of PP3 9 'V batteries
connected in series.
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IF IT°S ELECTRONICS
oy e WE'VE GOT IT!

OPENING
SPECIALS

THE HEART il Ay
OF ELECTRONICS IN AUSTRALIA

1SHI4 SN 33S NOA

GET IT
TOGETHER

with an electrokit

Beat this value!

Kit 60 Compact
Cassette Deck Mech- .
anism. This kit is a play- N,
back mechanism that e |
comes complete with stereo
output amplifier. The

mechanism provides a fast This
forward facility in addition to normal play- Month
back and eject operation. ideal for the car n
or home. WHAT A PRICE: Normally s52.50,  $42.50

o«
¥  STOP THIEF!
; This kit is designed to be flexible and
. a completely adaptable alarm circuit

for general use in such situations as
the home, car, boat or any other security application. Runs on a

12 volt DC supply battery. ONLY $13.50
Now TURN IT UP! Complete 8 + 8 Watt Stereo Amplifier

Turn these boxes into a
modern amplifier. Now
you can give your projegt
the professional finish at
a price that fits your
budget.

AC1

Length 300mm
Width 195mm
Depth 92mm
ONLY $13.75 |

AC2

Length 360mm
Width 282mm _3
Depth 110mm [
ONLY $19.75

AC3 ;
Length 380mm

Width 295mm
Depth 110mm
ONLY $18.50

Give your project the finish it deserves. Davrea i Whep assembled t,hi,s kit, is a complete high
metal boxes are the little two-tone brown boxes | quality stereo ampilifier with 2channel record
reproduction from ceramic or medium output
cartridges. LOOK! $48.00

which have proven very popular for many different
kits.and projects. No. 4 comes complete with 4 x
MMS51 rubber feet

Length  Width Depth
No. 1 82mm 70mm 50mm  $2.95 KIT 51 10 Watt Sanken Power Module & Component Module

zag :gg""" gg'm""' gj""" g;g This kit Includes a 10-watt Sanken hybrid

2 i " e . amplifier S1 10 10G and its ancillary
140 2 90 4.75

:g g 125mm 16222 120mm 26.25 m components. ONLY: $14.50

WOW LOOK AT THIS

OUR MELBOURNE ELECTRONICS CENTRE
NOW STOCKS THE NUMBER ONE METAL
DETECTOR — BOUNTY HUNTER. CALL
INTO EITHER SYDNEY OR MELBOURNE
FOR A LOOK AT OUR SUPER RANGE OR
TELEPHONE OR WRITE FOR QUR FREE
BOUNTY HUNTER BROCHURE.

B DAVID REID
ELECTRONICS PTY. LTD.

127 York St., P.O. Box Q103 or
Sydney 2000. Telephone 296-601. 356 Lonsdale St., Melbourne 3000.

= Telephone 602-4673
MAIL ORDER INSTRUCTIONS e B vbon,,cm,

MINIMUM POST/PACK CHARGE $1.00 $25-$49.99. X
Order Value $50-$99.99. B R — V1))

$50° 55008, 2 3500 Prices suvet oaiter E805 WE TAKE BANKCARD
GREAT ELECTRONICS SAVER — WE ARE GIVING A BETTER DEAL — WE ARE ELECTRONICS

— VITVHLSNYV NI SOINOHLO313 40 1H4V3H 3HL 34V 3IM — NOA HO4 SOINOYH1D313 3AVH IM —
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Porch light controller
Mr. R. Johnson from the UK has

designed this auto-dimmer for turning
on a porch light at dusk and then
controlling the brightness such that it

is inversely proportional to the surround-
ing lighting conditions. It sets the porch
light brightness to a minimum at dusk,
increasing the brightness until it reaches
a maximum after total sunset. In the
morning, the light is slowly reduced in
brightness as the sun rises, turning it
off at full daylight.

The dimming circuit uses a triac

B RO Akt b S0

All-round modulator

CARRIER
i

10k§
C106Y1
10k§

L1}

to control the brightness of the porch
light, conduction angle being controlled
by Q1 and an SCR pulse circuit via a
transformer, L2/L3.

The potentiometer RV1 varies the
light level at which you wish to have the
porch light turn on. Potentiometer RV2
sets the maximum brightness (maximum
conduction angle of the SC151) of the
porch light. the LDR determines when
the dimmer starts and ceases to operate.
Its resistance varies between 600k at
dusk to about 6M at dark. A suitable
type might be an LDRO3 or LDRO04,

A very handy device around any
hobbyists workshop or serviceman’s
bench is a simple modulator. For
aligning IF amplifiers, receiver front
ends etc — especially with only basic
test instruments, it’s a must.

Reader, G.J. Armitage of Melbourne
Vic, sent this circuit in. A common
signal diode is used as a ‘mixer’. You'll
need to drive the audio input with more
signal than the RF input to get good
modulation depth.

The circuit will work across a very
wide frequency range, from very low
frequencies to well into the VHF
region. The diode can be any
germanium signal diode, such as OA90,

1N40CE

or similar. Note that Q1 is a BCY71,
Q2 is a BC107/BC547/BC207 etc.
The transformer T1 is a 12-0-12 low
current type. L1 is an interference
suppression choke and consists of 30
turns of 20 swg enammelled wire on a
12 mm length of ‘loopstick’ antenna
ferrite. The transformer L2/L3 consists
of 15 wrns wound bifilar (two parallel
wires) on a 15 mm length of loopstick
antenna ferrite also.

A fuse is connected in series with
the lead going to the porch light for
safety.

OA91, OA95, OA202 etc. The RF
drive will need to be around several
hundred millivolts.

A silicon signal diode, or a hot-
carrier, diode may be used, but you'll
need around half a volt of RF drive.

Constructed in a small shielded
container, with coax input and output
connectors (RCA connectors are good),
prevents radiadon of signals and a
switched attenuator may be connected
on the output.

The circuit may also be used as a
product detector. BFO injection should
be fed in the ‘Audio’ input and the
resultant audio taken from the output
(add a ‘pi’ RF filter using two 1n
capacitors and a 1nH RF choke).
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Trading Hours: 9am-56.30pm Weekdays, 9am-Noon Sat, 10am-2pm SUNDAY.

You asked for I, here It Is. After many enqulries from readers ETI have
produced a “valve” amplifier. This will probably be the last of this type, so
here Is your chance to build a vintage amp and leamn some basic elec-
tronics at the same time. You will also have an amp that s very durable and
serviceable.

NEW PRODUCTS & KITS. 28-0-28V/2amp “C” Core Transformer, specially
made for 4000 Amp to decrease hum level & maintain 60 watts RMS per
channel, only $26.50. Imported from Sweden, 30-0-30V/2amp “Toroldal*
Transformer, many applications, reduces hum, can be used on 4000 Amp
with slight mods to power supply circuit, (mod avallable tree on request),
only $43.50. Use your TV as a large Screen Oscllloscope with this simple TV

150 Watt Valve Amp
Complete Kit $195.

Kit Inciudes everything for
construction, nuts, bolts,
solder, front panel, etc. NB.
Expanded aiuminium cover is
not supplied. Price correct at
time of going to press. Not
available till mid May.

PROJECT Ang
¥ 130W Vaive Amgpiirier

-

@ s ¢

CRO Adaptor, see EA May '80, complete kit including front panel, hardware
& power adaptor only $39.90.

A
ETI 466

“THE BRUTE” — develops 300 watts into 4 ohms, 200 watts into 8 ohms.

COMPLETE KIT FOR ET1 466 300 WATT AMPLIFIER MOOULE (less heatsink and power transformer), exactly as described by ET)
including heatsink bracket, all nuts, bolts, silicon grease etc. ONLY $63.50. HEATSINK FOR ETI 466 AMP. This can be done In
two ways as mentioned by ET, i.e. you can make your own out of aluminium (which is not as easy as it Jooks and is very critical),
or you can buy the PHILIPS 6506C HEATSINK for $27.50 (NB. This is the only commercial heatsink available in Australia that is
recommended). FAN is also available if required for $29.50. TRANSFORMER to suit ETI 466 amplifier, $32.50. Al parts for ETI
466 are available separately: ET) 466 Printed Board $7.00; MJ15003 $5.00, MJ15004 $5.00. CASE FOR AMP. We have three
cases suitable for the ETI 466 (all un-punched): ETI 4000 Amp case (rack mounted) $55.00; ETI 4000 Amp Case (wooden sided)
$45.00; Dick Smith Rack Mount $49.00.

OTHER KITS IN OUR RANGE INCLUDE: o ETI 4000 Amplifier (see ETI May, June, July '79) only $179.00 with wooden sided case,
$189.00 with rack mounting case. $10.00 extra with ‘C’ core transformer @ 60 Watt Low Distortion Amplifier Module ETI 470
$20.90. o ET) 471 Pre-amp Control Unit $49.90. e ET! 472 Power Supply Kit $42.90, with ‘C’ core transformer $53.90. @ ETI
4-way Speaker System (Feb '80) $439.00 (including all speakers and crossovers but not woodwork). @ Fully assembled boxes
for 4-way Speaker System $300.00 pair.

MANY MORE KITS ARE AVAILABLE IN OUR FANTASTIC RANGE - ASK FOR FREE BROCHURE.

See ETI Feb '80. The
most powerful
amplifier ET! has
had to date, at
minimal cost
compared to
assembied units.

MAIL ORDER: $1.00 plus 5% of order value up to $80.00, thence a flat $4.00. Heavy items sent freight on through carrier.

SINGERSREE FEGISITGHIING,
ALLYOUR REQUIREMENTS AUSTRALIAWIDE
REMOTE *for BANDS
llﬂ"‘"NG add-on unit where current capaciy is over.

GONTROL

*DISCO'S
BOARD

The Remote Lighting Control
Board will switch most elec-
tronlic lighting controllers,

This is a world firstt Never before has there been
a system like this. The Access Electronics Remote
Lighting Control Board is a solid state switching
rack, with a four preset control desk.

The Stage Rack is a 12 channel unit, each chan-
nel 2000 watts. Power is 3 phase, standard 30A per
phase.

Connection between desk and rack Is by twist
lock piug and socket, 14 way multicore — no sep-

Distributed nationally by BARRATT LIGHTING Pty Ltd

erate power supply is necessary for the desk!

The Desk consists of four presets of 12 push-
action switches, each with its own LED indicator.
Each preset has a master switch and a flash-to-full
button. Each of the 12 channels also has a flash
button. A selectable chaser offets variable switch-
ing across the masters if required.

The Rack is complete with 12 solid state switch-

hotspots, strobes etc.

ing units, individually fused. Each unit can be eas-
ily replaced, replacement units being readily av-
allable from our agents. The solid state switching
units are zero switching to minimise interference.

The Remote Lighting Control Board is unique —
and it's built with Australian touring conditions in
mind. See one now at a Barratt Lighting agent or
send for further information.

See page 42 of this issue of
ETI for a list of our agents.
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Ideas for Experimenters

Darlington drivers

This circuit from C.J. Ramey, UK,
offers a very efficient way of driving a
pair of transistors in Darlington con-
figuration from CMOS. The circuit
at right shows how two loads of up to
1A may be driven from a single 14007
chip with no external resistors. Using a

ACTIVE _C1

iy

dl@u‘b

]

2N3055 in place of the BFY51 will
enable loads of up to 3A to be driven
at voltages limited only by the Vceo
of the transistors.

The circuit at left shows the internal
circuit of one section of the 14007. A
high on pin 6 switches the lower CMOS
transistor on, holding Q2 off and
sinking the leakage current of Q1. A

} -

NEUTRAL

¢ )=
AN
_'H__

z

D4
IN4004

D1
300mwW

Operating a Sonalert
from 240 Vac mains

There are occasions when it is
convenient to operate a Sonalert-type
piezo-electric alarm from the 240 Vac
mains. The accompanying circuit, from
Barry Wilkinson of Nebula Electronics,
shows how it’s done.

The ‘ACTIVE’ input is switched to
activate the alarm. Capacitor C1 acts as
a currentlimiting device, the four
diodes being arranged as a bridge

rectifier, with the alarm across the
output. The zener diode across the
alarm limits the maximum voltage and
the electrolytic capacitor provides
smoothing.

The value of C1 depends on the type
of alarm used and its current drain.
As an example, for the popular
“Murata” make, two 33 nF, 250 Vac
rated capacitors in parallel gave reliable
operation. Current drawn was around
5 mA. This gave about 8 Vdc across
the alarm and adequate sound output.

Not that C1 must be rated for
250 Vac operation.

Vec = 5V—6V

low on pin 6 drives Q1 and switches the
lower CMOS transistor off and the
upper CMOS transistor on.

The result is fast switch off at low
cost and efficient switch on.

A bonus is the inverter between pins
10 and 12, Note: Vcc should be 5-6 V
to prevent excessive current being
drawn from the CMOS chip.

Any ideas?

Have you had a bright idea lately,
or discovered an interesting circuit
modification? We are always look-
ing for items for these pages
so naturally, we'd like to hear
from you.

We pay between $5 and $10
per item — depending on how
much work we have to do on it
before we publish it.

The sort of items we are seeking,
and the ones which other readers
would like to see, are novel
applications of existing devices,
new ways of tackling old prob-
lems, hints and tips.
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POWER SUPPLIES

Fixed Voltage for Variable Voltage for Bench Use

The "“ECA160" series are low cost power supplies designed for

Batte'y Ope'ated laboratory, factory test and systems applications. They are equipped
with a front panel mounted 10 turn voltage control, combination am-

Equ’pment meter/voltmeter and binding posts. Output is continuously variable

Fully protected against sustained short circuits | from zero to 8% above the maximum rated voltage.

® Rugged, attractive steel case FEATU RES:
e Suitable for continuous operation in high N /L\lntear S‘i”eshfegtl”amf
ambient temperatures \utomatic shor
® On-off switch with separate L.E.D. indicator circuit protection [ T
. ® Low drift Vertabie Fegimad
® OQverload Indicator on ECA143 and ECA 144 o S ity

Fast transient response
® Electricity authority

+ =
approved g o . ‘ 25
VOLTAGE CONTROL :
10 turn 5mV resolution TYPE NO. VOLTS AMPS
RIPPLE : 2mV RMS |ECA160-12/3 0-12 3.0
LOAD REGULATION - ECA160-24/15 0-—-24 1.5
’ 0.04% or 10mV ECA160-—35/1 0—35 1.0

Made in Australia and Guaranteed by: \

ECA140 § ECA143 | ECA144
QUTPUT 13.8V 13.8\4 13.8V o
2A 3A 4 A A 3fRAL|AN

RIPPLE & NOISE: 0.75mV/Volt at rated output MA% FERGUSON TRANSFORMERS PTY.LTD.
PROTECTION: Foeld back current limiting 31 HIGH STREET, CHATSWOOD. N.S.W. 2067.

Catamarans- dolphins of the wind

For the first time ‘Modern
Boating & Seacraft’ will have a
huge Catamaran supplement
- . (the first of three supplements)

In the May edition,

This issue features the under-
15 foot Cats with:

® Articles by Australian
International Cat Skipper,
Graham Candy.

® For new cat sailors a
comprehensive feature onthe
comparison of the different
cat classes.

® Results of tests on ten of the
best catamarans available.

& Seacraft

On sale at your newsagent
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TAS MA N ELECTRO N lCS 74L528 . 74123 TRIACS .56uF to 100uf

12 Victoria St, Coburg, Vic. 3058. Ph 354-5062.  [EShERNCAll EEAH Bagioc e L
' 741832 ; 74145 Q4015L5 1uF to 1000ut
Minimum postage $1.00 741837 . 74150 BT139 1.5uF 2000uf
741538 ] 74151 d 1.8uF J 2200ut
2N2646  1.00 78P0S 74LS40 - ulad TRIGGER 22uF : 50V
TRANSISTORS 2N2647  1.20 78L05 3 741842 ‘ 7454 P 3.3uF - 0.47ut
AC127 90 | 2n2904 s0 | 78L08 ‘ 741573 74157 y . 4.7uF { 1u/2u2
AC128 .80 2N2905 .50 78L12 . 74LS74 74160 - ST4 ; 630V 3.3uf
AD149 2.95 2N2905A 50 78L15 J 74L875 F 74185 " : .001uF to 4.7uf
AD161 2.20 2N2906A .50 78L18 . 74LS78 i 74172 ’ LED's .0082uF 10ut
AD162 2.20 2N2907 50 78L24 y 74LS85 . | Taza . i O1uF to 22u/33u
BC107 35 | 2n2007A 50 78CB X 74LS86 i 74175 ! GREEN 015uF . 47u/100u
BC108. 35 2N3053 ‘55 70065 ! 74LS90 r 74180 . YELLOW . _022uF to 220ut
BC108C 39 2N3054 %0 7905K : 741592 ] 74188 v CLEAR P | osanr . T
BC109 35 2N3055 5 7906 . 74L593 . 74192 . TiL209 - ‘047uF to 63V
BC109C . 2N3107 120 7908 ! 74L595 - 74193 Fapdl) y AuF . 0.47ut
BC177 I 2IN3300 e 7912 ; 74L8107 . 74367 ; SEL102S . 22uF ' 10/2u2
BC1778 1 2N3302 4 7912K ) 74LS109 . CMOS Mg 33uF . 3u3d/4u?
BC178 - 2N3638 5 7915 : 74L8113 . 4000 [ SEL302E 40 | 47 ] 10u/25u
BC179 2N3638A g 7918 : 74LS114 - 4001 . proded TRIM CAP 47ut
BC318 2N3642 4 7924 4 74L5125 4 4002 E SKNR —5.5pf 100uf
BC319 ! 2N3702 y 79HG 74L8133 4007 ;i SKNG . —22pt : 220ut
B8G320 ; A ; P 1 7405138 4008 . SKNY Sodl by ] 330ut
BC182B : 2N3704 1 79005 i 7418151 4011 ) SEL351 . —g5pt v 470uf
BC286 ) 2N3740 ] 79L12 1 74L8157 . 4012 t Lpege . ELECTRO. RT 160V
BC287 ’ 2N3819 : 79015 . 74L5160 . 4013 [ ZENERS 16V — 2.2ut
BC327 ¥ 2N3904 ! 79L18 k 74LS5163 4 4014 K Ya WATT X 33uf 10ut
BC337 ; 2N3906 ; 79124 74LS164 : 4015 ] 1 WATT 330uf r 22ut
B8C338 ] 2N4030 1. T 74L5165 1. 4016 1 2% WATT 4 250V
BC547 ) 2N4032 | 79MAT2C 7405169 1. 4017 . 5 WATT . 2.2uf
BC548 i 2N4033 . 74L8174 . 4018 . MICROS = : 350v
BC549 : 2N4036 LINEAR 74L8175 4020 . 6800P . 11.50 | aoo! s 1uf
BC549C 2N4037 . 301 : 74L8190 4021 : 6821 650 | 2500uf s CAN TYPE
BC557 j 2N4231 ’ 307 . 7aL8191 1. 4022 6850 6.50 | oV 35V
BCS58 F 2N4234 ” 308 748192 1. 4023 ] TMS1000  7.95 | 2500uf i 2500ut 1.60
BC559 : 2N4235 ; 310 7415193 . 4024 TANTALUM o 2500uf 1.95
BC639 y 2N4238 " 3n - 74L8194 1. 4025 - Isv ' - ; dov '
BC640 - AT j 318 74L8185 1. 4027 J ko B L R - 5600uf 2.40
BCYT1 : el 324 74US196 1. 4028 # ey gt RLCH ] 50V
8D131 1 2N5086 . 74L8197 1. 4029 15uF e e . 6800uf 5.20
. - ) 470uf ;
BD139 ) 2N5087 . 74L8221 - 035 22uF 74 63V
BD140 3 2N5088 30 : 74L8247 1. 4040 Toukisy 25| oo i 2500uf 325
Fhded TR . 7405251 . 4042 160 RB. (PCB) 7sv
BD263 2N5210 _ 74L8253 d 4043 - au7 20 | 63V 3300ut 5.90
BD647 1 2N5458 4 : . 74Ls257 . 4044 : 22uF 30 | 470ut - BIPOLAR 50V
BD648 2N5459 ] 7415259 2. 4046 : 47uF 1.30 | 1000uf . 1u/2u2 25
BDV64B 2N5461 g (27 (s : 6.3V 1oV 3u3/4u?
BDV65B 2N5462 { elo7o0) il S8y ; 47uF 40 | 4.7uf . 6.8uf
BF115 | 2N5485 ’ 74LS365 4051 : 100uF 1.10 | 100uf , 10/22ut
BF338 | 2N5871 i 74LS366 . 4052 . s ) 18V 33uf
BFW10 y 2NS5872 . 74L5367 . 4053 ! CERABRCS 10uf y a7ut

FX84 3 74LS368 . 4060 1P-u01 .06
BFX8 2N5873 v 0056uF 10 ;g%u' . 100ut

i 4066 .
BFYS0 4 2N5874 { 7400 TTL ) "0068uF a2 | oo . POLYSTYRENE

BFY51 : 2N6027 ; 56 . 7400 4 4068 i

BFY90 2N6124 > . 7401 ? 4069 -0082uF 20 | 250yt T :gs:/‘
BU126 . INB126 i 709 ‘ 7402 : 4070 047uF 08 | S30u¢ : eag o
BUX80 2N6129 7 710 . 7403 ¥ 4071 . JuF 22 | s70u ] e
MJB02 2N6130 . 7 . 7404 . 4072 . -22uF 22 { gaout ) b A
MJ2955 1 2N6132 r 741 - 7405 | 4076 : QU -25 1 1000ut el
MJ4502 L 2N6134 ) 747 . 7406 ] 4077 2 GREENCAPS 2500ut X RESISTORS
MJE340 3 3N140 748 B 7407 : 4078 . 100V 25V !

MJE2955 1. 3N201 7 - 7408 1 4081 3 001uF to 2u2/3u3
MPF102 3 3N210 1458 . 7409 . 4082 . .027uF 10 | 4u7/10u
MPS3565 . 40673 1558 g 7410 : 4093 . -033uF to 25u/33u I . o
MPS3538 . DIODES 2917 . 7413 [ 4441 : .056uF A2 | azut
MPSA0S5 ; AAY30 p 3089 . 7414 g 4502 - .068uF to 100uf 3
MPSA06 g BA244 . 3914 . 7416 ! 4506 f AuF R 220uf | Computer grade
MPSA12 ] BP104 7392 - 7417 ’ 4510 ] A2uF to 330ut ) electros.
MPSA14 . BYX71 CA3046 - 7420 f 4511 - 22uF ) 470uf | Polypropolene
MPSAS55 v HP5082 CA3086 . 7421 . 4518 ! 250V 1000uf ; capacitors.
MPSAg2 [ 2800 CA3130 . 7422 y 4520 : 27uF d 2200uf i Car radio
MPSAS3 y OA47 .40 CA3140 . 7426 . 4528 .33uF . asv SUppressors.
PN3564 : 0A90 20 CA3302 - 7427 ] 4553 : 39uF 3 2u2/3u3 i CB accessories
PN3565 g OAQ1 20 CA3401 : 7430 ! 4555 d A7uF F 10ut etc, etc

PN3566 L OA636 .70 MC1494L  6.65 7432 : 4581 : A . . e

PN3567 s P600G 90 ggzsge Zz 7437 - :ggi X AIWA Qual ity Hi-Fi Products
PN3568 . 4 1. - 7438 ; . .
PNgseg : m;ggn e b PROMS 7439 1 40014 " Now at reduced prices.
PN3638 ] 1N4001 .08 93448 10.50 7440 ) 40097

PN3638A . 1N4002 .10 2708 12.00 7442 1 40098

PN3641 | 1N4004 10 INTERFACE 7447 . 74002

PN3642 : 1N4007 20 1488 1.00 7448 . 74C04

PN3643 ! 1N4148 .06 9368 230 7450 ] 74C08

PN3644 ! 1N5404 .40 8724 2.20 7451 ; 74C10

PN3645 - 1N5408 .80 RAMS 7453 . 74C20

PN3646 F BRID. RECT. 2102A-4 1.90 7454 3 74C48

PN3693 - 400V,1A 1.50 2114-N 6.50 7460 ; 74C73

PN3694 X 400V6A 3.60 2114-3 : 7470 - 74C76

PN4121 ‘ 200VIvA .75 2102 4 7472 I 74C90

PN4248 4 100V 2A .95 74LS 7473 o 74093

PN4250 4 100V35A 74LS00 ; 7474 : 74C175 1.70
PN4355 ] VOLT. REG. 74LS01 ] 7475 ' 74C192 1.80
TIP31A i 309K ) 74L502 ’ 7436 i 74C193 270
TIP31C . Nn7T b 74LS03 . 7480 : DISPLAYS
TIP32C { 317K L 74LS04 . 7483 . FND357  1.40
TIP2955 ' 323K ! 74LS05 . 7486 y FND500  1.40
TIP3055 ] 723 s 741508 g 7489 i DL747 3.50
TT800 - 7805 ) 74LS09 L 7490 OPTO COUPLER
TT801 ) 7805K ; 74LS10 2 7491 ' MCT2 75
2N697 y 7812 3 74LS11 7492 ] SCR's

2N918 - 7812K ; 741812 3 7493 3 C103YY .80
2N2102 4 7815 y 741814 I 7494 . C106Y 65
2N2219 4 7818 j 74LS15 g 7495 C106D .90
2N2219A i 7824 Y 74LS16 a 7496 C106E .70
2N2222A . 78H0S ) 740820 ) 74100 c122D 1.30
2N2368 78H12 ; 74LS21 i 74107 S4015L 1.90
2N2484 78HG ; 74L827 ; 74121 $2025H 3.75




Get both price
and performanece

Make a detailed price/performance comparison and
you'll find that these DMMs come out on top.

Only these models give you bench-top features

like four digits and auto ranging plus the kind of price
that used to be reserved for field service instruments.
Not that the PM 2517 isn't ideal for field service.

Full 4-digit displays: give higher resolutions than
3V/2 digits. We also give you a parameter readout.

Choice of LED or LCD: so whatever your light/line
requirements, there's a Philips DMM to match.

Rutoranging: for quicker,
much more convenient read-
ings. Manual too, of course.

True RMS: instead of
average. The only true way
to measure AU signals
other than sinewaves
without stopping and
thinking.

High resolution and
accuracy:

due to the combination
of four full digits and
high sensitivity
ranges.
Currentto 10 A:
as volts go down,
currents go up,
for same output.
So 10 A should
be a must, not
an option.

Overload

protection: almost \
the only way to damage

this DMM is accidentally on
purpose.

DMMs for labs,
service and workshops

puitps]  Test& Measuring

% Instruments

Dimensions are compact, construction rugged.
Italso has an ergonomic layout, choice of LED or LCD
readouts and all the professional features listed
below. In other words, we invite you to make a
detailed comparison because there really isn't
one.

Small but sturdy: no cheap plastic cases or sloppy
controls.

Ergonomic design: works in any
position. Works without fuss
or fumble. On auto it also
works

automatically.

Tempera
tures too:
this low-cost
option is a
virtual must for
trouble- shooting.

Data hold: a big
Philips plus. Touch
the test point, push
the ring on the probe
and the measurement
data is “frozen” until
you can turn round and
read it. This option is a
must for tricky service
situations.

Meets International
Standards: you name them and
the PM 2517 meets them. But what
else would you expect? And of
course we also make analogs.

For more details contact:

Philips Electronic Systems —
Scientific & Industrial Equipment,
PO. Box 119, North Ryde,

NSW 2113 or phone ydney 888 8222
Melbourne 699 0300 Adelaide 223 4022
Perth 277 4199 Brisbane 44 0191
Waellington NZ 859 859

PHILIPS

AHEARN.SI 8



THIS PAGE is to assist readers in the
continual search for components, kits
and printed circuit boards for ETI
projects. It also serves to bring new,
special or hard to get components to
the attention of the reader. If you are
looking for a particular component or
project from this month’s issue — check
with our advertisers if it is not mentioned
here. Also, for a list of suppliers who
stock the ETI projects published over
the last few years, our *Kits for Projects”
page may generally be found on the
pages immediately preceeding the
DREGS page (inside the back cover).

As we expected the 140W Valve
Amplifier to be a popular project, we
sent preliminary notffication of the
specialised components to kit and
component suppliers early in March so
that they could ensure stocks by the
time this issue was published. The
transformers, as you would expect, are
hardly ‘stock’ items and the manufact-
urers— Ferguson Transformers Pty Ltd
— indicated that, inidally at least,
they would only be making them to
order. Substitute transformers — part-
icularly the output transformer, unless
made to the same specification, should
not be used, otherwise the project may

Mgde by 7 RANS

To get the maximum in hum suppression in your homebrew hi-fi amp, a toroidal
transformer is recommended. This one suits the Series 4000 amp (with slight
mods to the power supply). tt delivers 30 V + 30 V @ 2A (240 Vac pri.) and costs
$43.50 from Electronic Agencies, 115-117 Parramatta Rd, Concord NSW, 2137,

not have the same performance as our
prototype.

Most of the kit and component
suppliers we contacted indicated they
would be stocking up for the project.
You should have little difficulty locat-
ing parts, if not complete kits. We
should warn you however that trans-
formers may not be available until mid-
to late May, depending on when
suppliers may have ordered them

The ETI-325 Auto-probe should be
another highly popular project. All the
components can be obtained virtually
‘off-the-shelf”. To house the unit,
you'll either have to rat through your
medicine cabinet for a suitable pill
bottle, or purchase one from your
local chemist.

Readers should have little difficulty
locating components for the ETI-560
Mains Cable Seeker. As with the Auto-
probe, all components are off-the-shelf
items. Our telephone pickup coil was
obtained from Dick Smith. It’s listed
as catalogue number C-7300.

The littde magnetic earpieces are
widely available. Don’t make the
mistake of getting a crystal type,

though — it will not work in this circuit.
The S100 Motherboard tes all our

R
DU",.ToO 3

IELECTRONICS

FRANCHISE
OPPORTUNITY

For established retailer
COUNTRY AREAS

Now you can add extra profit, volume, traffic to your
store by adding a range of the tamous Tandy/Radio
Shack Electronic products to your line.

It you have a successful store, (Hardware, Furniture.
Appliance, Sporting Goods, Toys/Hobbies, Chemist,
Radio, TV, etc.) contact us now!

A minimum investment covering inventory and start-

£0 up costs can begin a new and exciting association
P with Tandy a leaqger 1n home entertainment and
electronics!

P.O Box 229. Rydalmere, N.S.W 2116.

previous (and forthcoming) $100 comp-
uter projects together. All components
are readily available. You might have to
shop around a bit to get the best price
for the S100 sockets, though!

PRICE ESTIMATES

We must stress that the price estimates
given below are just that — estimates.
Instances have been reported to us of
readers going into a supplier and,
finding a kit priced above the estimate
given in the magazine, berating the
supplier for not sticking to our
“recommended price”, or words to
that effect.

These are not recommended prices.
We cannot, and would not, suggest a
supplier sell a kit at the particular price
given in this column.

We commenced publishing this
information at the request of readers.
Please keep in mind that ‘typical’
retail prices of components have been
used to calculate project costs. Also,
these may have been calculated as much
as six to eight weeks in advance of
publication and price movements may
affect the result. We aren’t infallible,
and although every care is taken to see
that these price estimates are reasonably
correct, errors may creep in.

Please don’t abuse your supplier —
he’s really trying to be helpful !

ET1456 140W Valve Amplifier
$220 to $280
(depending on chassis and case)

ETI-325 Auto-probe $5 to $7
ETI-560 Mains Cable Seeker $12-$16
ETI-636 S100 Motherboard $90-$110

v_"\

Write or phone:
Mr._E. Epps.Franchise Manager.
Tandy Corporation

Phone: (02) 638 4333 J
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NEW FROM PENNYWISE
The 6809 Microprocessor Board

The 6809 is the most advanced & bit microprocessor with many 16 bit
operations. It deserves more than just being plonked on a PCB wilh the
usual RAM, PROM, /O and standard Monitor.

PP’s 6809 Card has advanced memory mapping and protection hardware

with a powerful Monitor to match.

¢ Increased addresslnﬁ capability — up to 256K.

® Memory protection hardware — 4K pages can be individually write-
rrolecled or marked absent by software. Any violation causes an
mmediate interrupt to the monitor which prints diagnostics.

e No more worn out edge connectors — reconfiguration of hardware is
done by software, not by switching switches or swappling cards.

o Cassette or Disk-based software available including — operating sys-
tem, macroassembler and linking loader, higher level languages and
application programs.

o ‘Software controlled baud rates — the monitor determines the speed or
any terminal connected and configures the UART for the observed
baud rate (up to 9600) and parity.

e Supports proper operating system — system has priviledged control of
memory map and VO.

e Motorola Excorciser compatible.

PENNYWISE PERIPHERALS

In Sydney at Melbourne Prices.

STATIC RAM BOARDS

o Bk 450ns $249. e 8k 300ns $268. ¢ 16k 450ns $359. o 16k
300ns $397.

EPROM BDARODS

16/3%/64k  with Bank  Select feature.
2708/2758/2716/2516/2732/2532 or any mixture. $176.
16k EPROM BOAROD

Takes

Features: On board programming, to program and run intel
2716, Texas 2516 up 1o 16k. Zero IF sockets $253. Low IF
sockets $198.

2708 EPROM PROGRAMMER

Reads and writes, Z.).F. Sockets included $139.

SERIAL OR PARALLEL INPUTS.

BAUD RATE
EVEN OR O0ODD PARITY..
SINGLE OR DUAL DIRECTION.
SOFTWARE CONTROLLED...
noUviIRLE WIDTH
LIKE THIS.
OPERATES WITH OR WITHIUT
HANDSHAKE .
THREE COPIES PLUS THE
ORIGINAL .

116 TO 94Leo.

125 CHAR/SEC.

3 3 it

PRINTER 1. Mod. 8300

e 80 Column.

60 lines/min.

7 x 5 Dot Matrix.

10 Char/in.

6 lines/in.

Paper width adjustabie.
4,510 9.5 in.

$830.00 plus tax.

PRINTER 2. Mod. 1540
e 136 Column.

e 40 linemin.

o 9 x 7 Dot Matrix.

e 10 or 5 Charin.

¢ 6 line¥in.

$1152.00 plus tax.

SORRY SPROCKET FEED ONLY. SPECIFY SERIAL OR PARALLEL.
FREIGHT FORWARD ON THESE.

CHIP SET. 4116.
8 prime 4116 Dynamic

| Rams. 250ns. Suit Sorc.
and TRS $88.00

ALSO 2114, 2716,
2516, 2708, 2102, 6810,
etc.

MICROPOLIS

METAFLOPPY.
Packs 630 kbytes on Dual
Disk System.

TEXAS CALCULATORS
The Programmer.
Does your hex to Qctal to Decimal con-

versions. Calculations Offsets,
B R er il et h . -walsh S e ke $63.00
Ti 55 Scientific.................. $63.00
TI30 Math Kit................... $18.00
Tl 5225 Desk Top

with printer..................... $150.00

If'\xou are looking for that:
CMOS, 7400, 74LS, 68xx; that
nobody stocks, give us a try. Bi-
nary to Telephone Pulse convent.
PICs FDCs WE'VE GOT THEM.

FERGUSON TRANSFORMERS

o Printed Circuit Mount SVA. 15, 18, 24, 30 v Centre Tap $5.00
o Low Profile Chassis Mount 12, 15, 18, 24, 30 v Centre Tap
75

Also a range of Sp for ies and high power
trannies for those who are thinking of a static 2 mega-byte
system.

-

We distribute and stock a large range of MICRO components.

CHIPS: Motorola, Fairchild

Ferguson Transformers/Edge Connectors. I.C.

Sockets / Heatsinks / Sprague Capacitors / WIMA Capacitors / CANNON
Connectors / Molex Connectors / Spectrol Pots. / Rectifiers /| SCRs Triacs / Crimp
connectors / Terminal Strips / Fuses. ETC.

TRANSPORT: Freight forward on printers and transformers. Regular mail for smaller items. Add $2.00 P&P.

280 VICTORIA ROAD, GLADESVILLE, NSW 2111. TELEPHONE 89-3145.

Add 15 percent Sales Tax where applicable. Quantity Discounts available.
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Dear Sir,

| would like to point out a serious
deficiency in the design of the ET1-455
Loudspeaker Protector published in the
March 1980 issue of ETI,

Protection circuits of this kind
should be designed as far as possible to
"fail safe”. If the protection circuit
fails,

(i) it should not cause damage to

the circuit being protected

(i) damage to the circuit being

protected should be prevented,
even while the protection cir-
cuit is failed

{iii) warning should be given of the

failure of the protection cir-
cuit.

While a failure of the Loudspeaker
Protector will not cause damage to the
loudspeakers, it will allow the speakers
to be damaged and it will provide no
warning that the protector has failed.
Though this situation may appear no
worse than not having the protector
installed, the user is living in a fool's
paradise having been |ulled into a false
sense of security by the presence of the
protector. The first indication he is
likely to receive of failure of the unit is
a puff of smoke from his burnt out
speakers|

While component failures and bad
connections are possible failure causes
for the protector, the most worrying
cause of failure is a flat battery. The
battery is permanently connected into
the circuit (without switch), and it is
stated that because of the low CMOS
current drain the battery should last its
shelf life. But how do you know when
the battery needs changing — look for
the puff of smoke from the speakers?

The most obvious way of making the
speakers safe in the event of failure of
the protector is to have the relay which
controls connection of the amplifier to
the speakers connected as a normally
operated relay. Then a fault would
cause the relay to drop out and open
the amplifier-speaker connection. This
would protect the speakers and provide
warning of the protector failure (though
there would still be some faults which
could lock up the relay and prevent the
protector from doing its job).

Unfortunately, the design as it stands
using a battery as power supply is not
suitable for continually holding in a
relay. To provide best protection the
Loudspeaker Protector would have to
be mains powered and switched on with
the amplifier. A delay of one to two
seconds after switch-on before opera-
tion of the relay to connect the
speakers, would protect the speakers
from amplifier failure at switch-on.

David L. Craig
Holland Park, QLD

Thank you for your comments on the
ETI-455 Loudspeaker Protector Mr
Craig, but there really isn't a “serious
deficiency” in the unit, as you say, and
! will let the designer, David Tilbrook,
take issue on that score

Apart from the obvious first re-
quirement of actually doing the job
required, a project must be ‘reproduce-
able’ — that is, a wide spectrum of
readers, with differing construction
capabilities, must be able to build the
project and get it working with a
minimum of fuss. This is especially true
of relatively simple projects and/or
projects having wide appeal.

Having made that clear, I'll let David
answer your specific objections.

{Roger Harrison, Editor)

When setting out to design this project,
it was clear that it would have quite a
wide appeal — as there was no com-
mercial equivalent to do the job —
and would probably be a ‘beginning’
project for many readers. It was for
these reasons that | decided the circuit
should be battery operated. Various
protection schemes were considered
actually, and rejected for reasons Roger
Harrison has mentioned above — includ-
ing ‘signal powered’ protectors, circuits
powered from the amplifier’s supply,
etc.

Having chosen battery operation, the
unit had to have minimum power
consumption to obtain maximum
battery life and this meant a ‘normally
off’ relay. Whilst | agree with your
sentiments expressed in (i), {ii) and (iii)
in your letter Mr Craig, | cannot agree
that the Loudspeaker Protector suffers
from a “serious deficiency”, Firstly, to
check the battery one simply turns
down the sensitivity control of the unit
while using the amplifier at normal
listening levels. If the relays operate,
cutting off the speakers, the battery is
obviously OK.

Problems arise if the Loudspeaker
Protector is mains operated. One of the
most likely times for an amplifier to go
faulty is at the moment of turn on.
Unless the Loudspeaker Protector has
been turned on before the amplifier, it
is totally useless as a protection device
in this event.

With ‘normally operated’ circuits, a

ETTER

fault condition can occur which ‘holds
on’ the relay and it is fallacious to think
that such a circuit is inherently “fail
safe”, Then again, ‘normally operated’
circuits are prone to somewhat more
failures than ‘normally off’ circuits —
undoubtedly, some of those failures will
be of the undesirable type.

For the conditions under which the
Loudspeaker Protector will be built and
operated, | think it should do its job
admirably. David Tilbrook.

Dear Sir,

I have been a regular reader of ETI
since it first hit the newstands. | would
like to congratulate the staff at ET] on
the facelift given the magazine since last
June.

My favourite section is Sound. It
helps compensate for the demise of
your sister magazine, 'Hi-Fi and Music’.
However, | have one main criticism of
the Sound section in ET] — lack of
editorial and reviews on Australian-
manufactured hi-fi equipment. The
same goes for other Australian
electronics and hi-fi magazines, too.

Could | suggest that ETI set aside a
page or two for editorial and reviews
on locally-made equipment?

Yours Faithfully
R.D. Rowlands
Koolan Island, W.A.

We‘d be delighted to do that. However,
the pages would be blank for most
issues of the year! There are not too
many  companies producing  hi-fi
equipment in Australia. We have already
reviewed the locally-made “Sirius* loud-
speakers from the Philips organisation
and have several other pieces of
equipment “in the pipeline”. From time
to time we publish items on Australian-
made hi-fi equipment in the “Sound
News’ pages — keep reading, items of
interest will pop up in the future.

If any Australian manufacturers out
there would care to submit equipment
for review, we’d only be too happy to
hear from you.

Dear Editor,

I just loved the April catalogue
but what you had wrapped round it
was terrible !

D. Smith
North Ryde, NSW
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THE 1380 HOIME COMPUTER SHOW

e Personal Computers Sydney: Westco Pavilion

® Microprocessors At Sdeey ShOWgroundS = ]:USt inSi.de main
. entry gate. Plenty of car parking available
e Small Business Systems . site

@
Games and Gadgetry Thursday, May 22, 10.00 a.m.—6.00 p.m.

Some display stands may possibly be Friday, May 23, 10.00 a.m.—6.00 p.m.
available and all enquiries canbe directed ~ Saturday, May 24, 10.00 a.m.—8.00 p.m.

to Home Computer Show, John Kennedy _
Associates Pty. Ltd., 443 Little Collins Sunday, May 25, 10.00 a.m.—6.00 p.m.

Street, Melbourne 3000 (03) 67 1377 orin
Sydney (02) 918 8174
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ANNOUNICING

68000

DEVELOPMENT SYSTEMS

The EXORmacs Development System
for 68000 has just been announced.
The system includes 15 slot chassis
and power supply, MPU module,
memory management module, deBUG
module, 128K byte dynamic memory
module, and an intelligent floppy disk
controller module.

Software includes Structured Macro
Assembler/Linkage Editor, screen
based editor, symbolic deBUG and a
PASCAL compiler.

Peripherals include intelligent CRT
console, a 1 Mbyte, two drive double
sided floppy disk, and a model 703 (180
CPS 132 column) line printer.

A large number of support modules
are also available.

6800/6809 EXORciser Development
Systems

The popular EXORciser IT Development
System is now available in both 6800 and
6809 versions. For those people already
owning a 6800 EXORciser or EXORterm
Development System, a 6809 upgrade kit is
available. Both EXORcisers may be
expanded to allow development of the

MC6802/MC6808

MC6801/MC6803/MC68701 MC6805

A wide range of support modules are

available, including support modules for PIA,
ACIA, SSDA, ADLC, GPIA, CRT controller
and universal support module.

High level languages are available for —
6800: BASIC, FORTRAN, COBOL, MPL.
6809: FORTRAN, MPL, PASCAL.

Bulk storage is available on both single and

double sided floppy disks. Up to 4 drives are
supported.

A 10 Mbyte Hard Disk System is also
available with expansion to 40 Mbyte. The
Hard Disk System may co-reside with the
floppy system to allow easy transfer of old
files.

68000 Courses

Rank Electronics has much pleasure in

announcing a visit from two leading Motorola

lecturers to give courses on the MC68000.
Subjects will include both hardware and

software aspects.

Course costs: $250.00 per head for each
course.
Dates: Sydney — May 19, 20, 21 and 22,

Brisbane — May 23, 26 and 27.
Adelaide — May 28, 29 and 30.
Melbourne — June 2, 3, 4 and 5.
Sydney and Melbourne — 9.00 a.m.
to 5.00 p.m.

Brisbane and Adelaide — 8.30 a.m.
to 7.30 p.m.

For turther details and application form
please contact:

RANK
ELECTRONICS

PTY LIMITED

INDUSTRIAL SYSTEMS
12 Barcoo Street, East Roseville, Sydney 2069.
Phone 406 5666

60 Rosebank Ave, Clayton South, Vic 3169
Telephone 541 8444

299 Montague Road, West End, Brisbane 410t.
Telephone 44 2851

101-105 Mooringe Avenue, Camden Park, SA 5038.
Telephone 294 6555

430 Newcastle Street, Perth 6000.
Phone 328 3933

120 Parry Street, Newcastle 2300.

Phone 26 2466 MAS5561

ETI May 1980 — 89



340 PRINT A B. §

350 NEXT |

350 ON X GOSUS 500. 600. 700. 800
370 POKE 8198. 32

380 PRINT #1. “"LOAN AMORTIZATION
390 HUN 14, 26 4

**APF BASIC""

arr arr - -

IM-1 Your Life Will Never Be The keyboard ¢ 32 characters x 16
Same — Two great line screen format ¢ Alpha
achievements — a powerful numerics in 3 color modes with
state-of-the-art personal computer up to 8 colors » Built-in sound
and a thrilling home entertainment synthesizer with a range of 3
center in one single package octaves including flats and sharps
¢ User-programmable in BASIC * Six function built-in cassette
* With loads of pre-programmed tape deck * 2 game-style hand-
software for educational held controllers ¢ Unique shift
entertainment and home key for “BASIC keywords”
and personal management e Expandable for floppy disk,

e Features — 9K RAM, 10K ROM printers and more.
* 53 key typewriter-style $995 inc. colour monitor. Tax paid.

CALCULATOR SUPERMARKET

435 Bourke Street, Melbourne. (03) 67-6412.

RADIO PARTS GROUP

562 Spencer Street, Nth. Melbourne. (03) 329-7888. 1103 Dandenong Road, East Malvern. (03) 211-8122.
EENESNEEN—mSn e e T T L T e e e T R .
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AUSTRALIAN DISTRIBUTDR DEALER ENQUIRIES INVITED

AJ.& JW. DICKER

24 Woodfield Boulevarde, Caringbah, NSW 2229. Phone (02) 524-5639. Telex 70182.
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Mils

Two local firms win design awards

Two local electronic companies — BWD Electronics of
Victoria and Fairlight Instruments of NSW — have been
presented with design awards by the Australian Indust-

rial Design Council.

Fairlight Instruments
were presented with the In-
dustrial Design Award for
development of the Qasar
general purpose computer.

This computer features dual
6800 microprocessors' in the
central processor which ena-
bles the machine to think at the
same time as it reads or talks to
the outside world or the mem-
ory. The 6800s are clocked al-
ternately at the maximum rate
of 1 MHz and share bus and
memory. The resulting speed is
effectively more than twice as
fast as a conventional micro
since delays due to interrupts

are avoided. The Qasar applica-
tions to date include small busi-
ness computers, communica-
tion data processing, industrial
contrél and music synthesis
(the Fairlight Computer Musical
Instrument — CMI).

The most striking application
of the Qasar is in the CM|, pro-
duced by Fairlight, where the
speed is fully utilised to control
the pitch, harmonic content,
and envelope shape of up to
eight independent sounds
played simultaneously. The
sounds may be prerecorded
natural sounds stored in the
memory, or electronically gen-

Above: John Beasley, designer of the BWD-880 Powerscope, with the
award-winning instrument.
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Above:
Design Award. Below left: the Qasar twin-processor computer.

erated sounds. The CMIi is de-
signed to be programmed by a
musician with no knowledge of
electronics and this is achieved
through the use of a light pen
and video display. The musician
chooses the pitch of a sound
using a separate keyboard with
its own microprocessor, he then
draws the envelope shape of the
fundamental and up to the
seventh harmonic on the video
screen with the light pen. This
modified sound is stored in the
memory and can be played on
the keyboard at any pitch. The
amplitude of the sound is de-
termined by the speed of depre-
ssion of the key and it repeats
until the key is released (sus-
tain”).

The CMI includes 210 K of
RAM, two double-sided 8"
(200 mm) floppy discs,
keyboard, VDU and light pen. it
sells for about $23 000.

BWD Electronics received
the award for the BWD 880
Powerscope on the basis of
originality of design and
safety of operation.

The Powerscope is an oscil-
loscope designed for examining
waveforms in ac and dc power
supply and control circuitry. It
features an insulated cabinet
which has been tested to with-
stand over 5 kV and shrouded
probes which will accept trans-

Kim Ryrie, a partner in Fairdight Instruments, accepts the

ients up to 3 kV. The BWD 880
will measure signal levels as low
as 100 mV and up to 600V
RMS or in dc supplies to
plus/minus 500 V across circuit
components directly connected
in three-phase powerlines.
Maximum measurement range
is from 100 mVto 1 kV, with ac-
cessories provided to extend
this range to plus/minus 2 kV dc
or 1.5 kV RMS continuous op-
eration.

A unique feature of the Pow-
erscope, according to BWD, is
its ability to provide the user with
digital readout of phase angle
between a zero crossover refer-
ence marker and a variable
marker. This can be adjusted
from zero degrees to 359 de-
grees in one degree steps. In
addition, the reference marker
can be repositioned in muitiples
of 60 degrees to provide im-
mediate phase angle relation-
ships In two-three-six-phase
systems. Time measurement
can be made from 100
nanoseconds to 100 seconds
with triggering extending from
dc to 10 MHz, say BWD. Vertical
input bandwidth is specified as
dc to 7.5 MHz

Since its release, the Pow-
erscope has become widely ac-
cepted in industry and educa-
tion, both in Australia and over-
seas.



Micros
invade
the office

An exhibition of modemn
office products, featuring
digital and computing
equipment, was held in
Sydney recently.

Calied the ‘Modern Office
USA Exhibition’, it was held
at the US Intemational
Trade Centre in North
Sydney over 18-21 March.

We went along to the
exhibition ammed with the
knowledge that Australian
companies are expected to
spend $612 million a year on
office automation by 1982,
nearly double the $311 million
spent in 1978. We wanted to
find out why.

Our most dominant
impression at the exhibition was
the flood of minicomputers and
word processors being sold by
many of the 56 US companies
and their 24  Australian
distributors.

This fine

inexpensive
from MPIl, was shown by Sigma
international.

printer,

In  addition, there were
microprocessor controlled mail
sorters, duplicaters, printers,
filing systems, communication
terminals, etc together with
software to re-train the office
staff for more productive work
after autoration has taken over
the tedious repetitive jobs.

Unfortunately it's not possible
for us to mention all the
products being demonstrated at
the exhibition. Sorry.

We were interested in the
‘ultimate computer game’ by
Ardac Inc. of Ohio and
demonstrated by  Scandic
Intemational of North Sydney.

The Remington NB! System 3000 ‘paperwork processor’ was typical of the many word processing machines
exhibited at the Modern Office USA Exhibition.

The machine is an “electronic
note acceptor”. if you win, the
computer pays you money but if
you lose, you go to gaol! (DO
NOT pass go, etc ...) If you are
honest the $1 or $2 note
acceptor gives you change in
10¢ pieces so you can carry on
playing the pokies with the
minimum interruption. But, if
you are criminally-minded you
are going to have a hard job
‘winning’. The machine
identifies good notes by two
methods: first a small spot of
light scans the engraving in two
places about one-third and then
two-thirds up the note and a
photodetector produces data
pulses as the spot passes over
the engraved lines. The spacing
of the pulses are compared with
those in the memory of the
microprocessor.

The notes are then scanned
by an infrared absorbtion
detector which checks the
composition of the paper and its
colour against a pattem in the
memory.

We were assured that the
machine always pays change
for good notes and always spits
out the bad ones.

Well ... we shall see, because
these money changers are
going to be around in many
clubs, hotels etc soon, we were
told.

Some of the highlights of the
exhibition were:

®Vector Graphics and their
distributors AJ. and J.W. Dicker
of Caringbah, NSW
demonstrated their System B
and Memorite 2 systems which
allow simultaneous word and
data processing from up to five
independent  terminals  for
under $15000 (reviewed last
month).

eCommodore Business
Machines and Hanimex of
Brookvale NSW were playing
the lunar lander game on their
PET  computer when |
interrupted to enquire about the
CBM3000 micro. This series
consists of a CPU with 32K of
memory plus a 1000 character
display and keyboard, dual
floppy disk drive and 70 lines/
min dot-matrix Printer.

Aimed at small business
users the 3000 series has full
software support and on-site
maintenance contracts will be
taken by STC. It should be good
value if you have $10 000 or so
to spare.

einternational Computers Inc
and ICL (Aust) of North Sydney
were prominent with their
minicomputer System  120.
This system has a fast, efficient
mini as the processor and new
integrated front loading disc
drives and microprocessor
controlled VDUs and printers.
This system should be of
interest to medium size
business users since it has

expansion capabilities of up to
50 output terminals and up to
156M of disc memory.

®Mr. Arun Pande of Sigma
International offered to help me,
and any potential buyer,
through the maze of US
computer  products  being
offered in the marketplace.
Sigma is the leading US
International  distributor  of
microcomputers and
peripherals and offer
information, US export licence
aid, rapid delivery from stock,
spare parts, and large discounts
from a very wide range of
products.

oThe future developments in
office equipment will require
even more powerful central
processing than the current 8-
bit microprocessors offer. Zilog
had their 16-bit Z8000 series
out of wraps and an evaluation
board is available to prospective
users.

The board has the Z8000
MPU, 2K EPROM, 16K RAM, 32
1/0 lines, four programmable 8-
bit counter/timers etc. A great
deal of software has been
already developed to back up
the 78000 series and this
evaluation kit should be
invaluable to Australian
companies wanting to keep
abreast of latest developments
in microprocessors.

A fascinating show.

John Pollard.
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ELECTRONICS BY MAIL

| VOLUME SPECIALS '
Z80 SINGLE BOARD \ (Offer closes 15/6/80) {
COMPUTER | INOlddiodes .............. SRR 20 for $1.00. |
. IN4QO4 diodes  .........ccovuunn. A 20 for $1.50. .
RED leds ..... L « palitarel i . 10 for $1.50. .
. 555 Timers ........... 2 el v oS ey 4 for $1.00.
\ 2i02RAMS ... .. o e T 8 for $11.25. |
V 2114-480. .............. LR ... 2fors1075. |
18- 900. .. ... AT ae u b0 oy 8 for $89.50. |

Build your own Z80 based home DREAM 6802 SOCKETS
computer using the ETI/DGZ80 as des- : ] 1 (o Sold Wirewra
cribed in ETI November 1979. Designed DasdriGett i M, Msy 1070,thic kIt | o %0¢. 464
: Yy v has been redesigned to accept the 6802 pin . B
by David Griffiths, this is probably the : s 1 14 pin 25 54
. chip and eliminate the problems with pi . .
most powerful S100 Z80 magazine d 16 pin 28 67
. . the 6875 IC. The Applied Technology pi . B
b e - — TR DREAM 6802 includes all IC’s, compon- | 18 pin 29 80
Features include on board P10 (dual P e Dy o - e 20 pin ‘30 ‘92
8 bit 1/0), CTC (4 channel programmable ents, keyboard modulator and power 24 pin 35 $1.44
; : supply, together with a comprehensive pi g g
counter timer), power on jump, software MANUAL and simol t 28 pin 40 1.84
write protect option, provision for 2K SNCESRINRIC-IYOGEEM Lo TN 40 pin 50 1.90
ROM on board, 1K RAM )for stack, DREAM 6802 (kit) $149.50 tax pald.
scratchpad (expandable to 2K) top qual-
ity solder masked plated through PC8B, CRYSTALS LOW POWER
sockets for all IC's and comprehensive
Owners Manual. 1MHz $12.50. SCHOTTKY
DG Z80 (kit)  $199.26  tax paid. 4MHz 7.95.

{kit) 175.00  tax exempt. 8 MHz 7.95. 74L500 .30 74LS109 .70
{assembled) 240.00 tax paid. 12 MHz 7.95 7aLs01 20 FaLI 1% o9
{assembled) 2156.00 tax exempt. (Small stocks of other values.) ;:tssgg ‘30 74L0s123 1.50

21 TR I
DGOS OPERATING ZENER DIODES 1w. 74L508 Zgg 74L5136 I;g
4 ‘30 74L5139 95
SYSTEM ALL VALUES 25¢. ;4§}$ 30 7aLsizt 110

3v3, 3v6, 4V7, 5V1, 5V6, 6V2, 7V5, 74LS1 F 5
Monitor ROM for above DG Z80 8v2, 9v1, 10V0, 11V0, 12V0, 13V0, oy iF .28 #e 138
strongly recommended for use with DG 15v0, 16V0, 18V0, 20Vv0, 22V0, 24V0, 74LS821 35 74LS158 1.90
640 VDU. Powerful monitor includes 27V0, 30V0, 33VO0. :’,44312"3’ 2(5) ;zglg"’ %-gg
tape loading/dumping real time clock, 74527 30 74LS162 1.90
software write protect, memory examine, W | R E W RA P 74L528 40 74LS163 1.90
alter, compare, move and fill commands. ;:tggg -32 ;2&5}% g:gg
2716 EPROM with listing  $48.00. JUST WRAP KIT $32.15. ;:ggz 45 ;:tss::’/g 1.00
e AEAME S e b« Al | REE

t. spools. .
DG 640, VDU (red, black, blue, white) 2.75. | 241347 79 ;§§}§; ;;gg

74LS54 45 7 193 .
This has to be the most popular VDU WISE&%@E;QIPLE s 8.75 74LS55 50 74LS194 1.35
in Australla. Described in ETI March et ?,:g:’,i gg ;2&}3?, %gg
1978, the DG 640 features 16 lines 7aLs75 65 74LS253 185
of characters; upper/lower case with M |CROPROCESSOR 74LS76 70 74LS257 1.65
graphics, crysta! locked self'contained :I,:g;g 1 22 :I,:tssg_slg l.gg
TV scan circuits, top quality plated COM PONENTS 741585 1.25 74LS290 1.45
through PCB with Owners Manual. 74LS86 45 74LS293 1.55
[ ) 280 CPU $15.75 74890 5 740s298 275
DG 640 {klt; 3132.58 tax paid. Z80 PIO 9.76 :’mggg gg ;:ggg; ;g

kit 7 tax exempt. 280 CTC. 9.7 i -
(assembled) 14950 tax pald. 2650A. 15.75 ;2595 1.40 ;2&53.7,; f:gg

LS96 1.60
(assembled) 134.25  tax exempt. 2608 PIPBUG 16.75 74LS107 .70  74LS386 .95
" 2651 19.75
2708 12.50
NOTE: ALL PRICES 2716 (+6V) 45.00 RECTANGULAR LEDS
INCLUDE SALES TAX 2114-450, 5.75 REDE 3 st aw s e ®uneslsda b 25¢
2102-350 1.65 GREEN amh i X aané ) b s - 35¢
(Except where noted) SC/MP i1 9.75 YELLOW . .. ... .. .o, 35¢
MAIL ORDERS TO: OFFICE/SHOWROOM:
TECHﬁszgge PO Box 311, Hornsby 2077. 1a Pattison Avenue, Waitara 2077.
P LTD Please add $2.00 per order Hours: 9-5 Monday to Saturday.
TY. L towards cost of post and packing.| Telephone: 487-2711.
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Bar code printer

Anderson Digital Equipment have just released the Inter-
mec 8220 bar code printer. This unit is a low-cost
electronically-controlled serial impact printer which pro-
duces high quality, random, batch or sequential runs of
CODE 39 (r) labels or tags.

A basic two-line printer, the 8220 prints bar code with an interpre-
tation line and one line of free text.

The highly reliable printing mechanism consists of a continu-
ously rotating print drum and electromagnetically actuated print
hammers. Solid state devices optically sense print drum position.
The appropriate bar code and character images are optimally dis-
tributed around the print drum.

Labels and tags are printed by the 8220 using a dry carbon ribbon
which produces printed bars with high optical contrast and sharply
defined edges of maximum scanability. Data input is through an

RS232C interface.

For further information contact Anderson Digital Equipment Pty
Ltd, PO Box 322, Mt Waverley, Vic; (03) 543-2077 or PO Box 294,

Ryde NSW, (02) 808-1444.

SMUG Club

The Sord Microcomputer
Users Group announced
their formation recently.

They are actively seeking
members with a view to getting
into all the usual club-type ac-
tivities.

Prospective members and in-
terested persons are asked to
contact:

Emmanuel Cargakis
4/8 Clarkson Avenue
Brighton Vic 3186

New LEDs from

Backlighting large surface
area annunciator messages
is now easily possible by
using a new family of light
emitting diode light bar
modules from Hewlett-
Packard.

These new modules provide
large, bright and uniform light
emitting surfaces and come in
sizes 9 mm square and 9 mm x
19 mm surface areas. Other
packages have multiple surface

HP

areas and come in red, yellow
and green.

These modules will be useful
for illuminating legends, indi-
cators, bargraphs and switches.
Prices range from $1.96 for the
small package to $2.87 for the
large one.

Further information can be
obtained from Cema Elec-
tronics Pty Ltd, 21 Chandos
Street, St Leonards NSW, or
from Hewlett-Packard direct.

New utility for keyboard

intelligence.

A new CP/M utility has been specially written to convert any
keyboard into an intelligent keyboard.

The program, written by De-
nnis Riepon of AED, is similar to
DESPOOL in that it loads au-
tomatically below the CCP. It is
compatible with all versions of
CP/M and operates correctly
with XSUB and DESPOOL.

Price is about $25 and further
information can be obtained
from Acoustic Electronic De-
velopments Pty Ltd, 123 Military
Rd, Guildford NSW 2161. (02)
632-6301.

Perth computer club

A Perth computer club has
been hiding its light under a
bush.

The club has been active for
about five years and has now
100 active members and 100
members who only play -com-
puter games. The club room, in
the Undergraduates’ Guild
building of the University of
Western Australia, is open about
23 hours per day and offers the

use of two computers.

Occasional classes are held
on Saturday mornings for learn-
ing about software and the use
of computers.

Further information can be
obtained from the University
Computer Club, room 2.17
Guild Building, ¢/o The Guild of
Undergraduates of Western Au-
stralia Crawley WA 6009. (09)
380-2297.

New recorder for Digital

Epicom Inc of the USA has released its model E1 200 epitape
recorder here through the Dindima Group.

This unit is a fully portable system capable of recording digital
communications data regardless of the line discipline in force at
speeds up to 960 bps. Without control and status recording the unit
can handle speed up to 19 200 bps.

A four-digit tape position indicator allows precise location of

communications errors.

Further information can be obtained from The Dindima Group
Pty Ltd P.O. Box 106 Vermont Vic 3133.
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Now the business professional has
extra-ordmar%pm able calculator
from exas Instruments.

Powerful but simple
The TI-59 gives you so much problem
solving power it's almost likg a hand-
held computer. Yet it's extremely easy
to use.

Just plug in expertly
designed programmes
You can slip a pre-written programme
module in your TI-59 calculator and
instantly transform it into a sophisticated
application computer. There's a tool kit
of pre-programmed solutions to a wide
variety of problems. TT's plug-in Solid
State Software™ libraries have been
designed by professionals for use with
your TI-59.

Containing up to 5.000 programme
steps TO SOLVE BOTH ROUTINE
AND COMPLEX PROBLEMS THESE
LIBRARIES INCLUDE -

O Applied Statistics
O Business Decisions
[0 Securities Analysis
[0 Real Estate/Investment

And many others. For instance
Marine Navigation and Aviation are
commercial programmes you can also
use for your time away from the office.

el N \
2 S N
j‘ & /’Iodule
:L /nap-cm cover
An aid throughout your
business

The problem solving capacity of the TI-
59 can be used right across your company.
Sets of programmes for specialists in
many areas are available in Speciality
Pakettes and include:—

O Marketing Sales

O Production Planning

O Programming Aids

O Oil/Gas/Energy

O Statistical Testing

O Securities Analysis

Programming is so
simple

You can use pre-designed programmes,
write your own, or incorporate both.
With the TI-59’s advanced technology
YOU CAN MODIFY AND EDIT YOUR
PROGRAMMES AND STORE THEM
ON MAGNETIC CARDS FOR RE-
USE.

You'll use the TI-59
continuously in business

decisions

For instance the problem solving
capacity of its 100 memories or 960
programme steps is invaluable for
Budgets, Statistical Analysis, Stock
Options and Chain Calculations. And
you can turn TI-59 into a printer-
calculator which prints, lists and traces
your programme with the PC-100C
Printer/Plotter Accessory.

And at $349.00°
TI-59 costs so little
while your optional PC-100C [ optc
Printer/Plotter Accessory QQS)W'N“;’
[
|

: CAMES
is just $285.* B

Examine TI-59's many 50
remarkable features.

YOU CAN USE IT’S
PROBLEM SOLVING
POWER NOW

ﬁh&)e;s

Innovation |

D

J

DISTRIBUTORS: NSW Total Electronics, Email Limited (Metering Division), Silicon Valley, Dick Smith Electronics. VWC Total Electronics, Delta Scientific
Product Distribution, Email Limited, Silicon Valley, Dick Smith Electronics. SA Email Limited., Silicon Valley, Dick Smith Electronics. WA Esdailes of Cloisters,
Silicon Valley, Dick Smith Electronics. QLD Email Limited, Silicon Valiey, Dick Smith Electronics. TAS J. Walch & Sons. NZ David Reid Data Products.

Texas Instruments technology —-bringing affordable electronics to your fingertips.

1980 Texas Instruments Incorporated
1 ADTI= 1279

AUSTRALIA LIMITED

TEXAS INSTRUMENTS

* Recommended Retail Price



4 Eight code bar reader

A new bar code reader has been released by Anderson Digi-
tal Equipment Pty Ltd which can read up to eight popular bar
codes.

The unit comes complete
with an Intermac model 1236
light pen but other wands are
also available. The unit is smalil
in size to save work space
(229 mm x 152 mm x 25 mm)
and can be easily mounted on

The model 9300 ranges in
price from $1090 to $1485 de-
pending on the choice of wand
or scanner and further informa-
tion can be obtained from An-
derson Digital Equipment Pty
Ltd, P.O. Box 322, Mt Waverley

the underside of a work table.  Vic 3149. (03) 543-2077.

Static ROMS from National )

A complete family of static 16K, 32K, and 64K ROMS with
JEDEC approved pin configuration is now available from the
National Semiconductor Corporation.

All are TTL compatible and operate from a 5 V supply and are
available in 24 pin packages.

Further information and prices can be obtained from N.S. Elec-
tronics, P.O. Box 89, Bayswater Vic 3153, (03) 729-6333.

- e e e e

Vi

4Bulk store for the PDP-15

Anderson Digital Equipment recently announced the release
of the Dataram BC-205 bulk core system for the Digital
Equipment Corporation’s PDP-15 series of minicomputers.

The BC-205 is compatible
with the DEC RF15/RS09 fixed
head disk system and is com-
pletely software compatible with
the standard operating systems
and RF-11 diagnostics used on
the PDP-15.

The bulk core system, func-
tioning as a fast access
peripheral, can provide drama-
tic improvements in system
handling to bring the PDP-15

more in line with the pertor-
mance of currently available
minicomputers.

Cost varies from $32 125 for
the minimum 256K words to
$63 500 for a full megaword
(1024 x 18).

Further information may be
obtained from Anderson Digital
Equipment Pty Ltd, P.O. Box
322, Mt Waverley Vic 3149 (03)
543-2077.

TRS-80 OWNERS!! FrRee wiTH NEWSLETTER

L2 cassette (1 Game, 1 Business) to celebrate 1% years. Subscription $12/year. Write Box 105, Marrickville 2204.

16k Level 2

Adventyre Land. 16.00 Mastermind . 5 ..9.00 Basic Statistics .21.00 L2 Instruction Course .25.00 Amateur Radio System..........26.00
Adventure Pirates ....16.00 Mission Impossible .16.00 Blorythms . ..6.00 Micro Text Editor. 11.00 Comproc.. ...20.00
Alr Raid . 18.00 Othello. . .7.00 Calendar Functions ..9.00 Mortgage Calculator 4900 Dosort..... ...35.00
Amaz'in Mazes . ...9.00 Pentominoes .11.00 Calcutator ...4.00 Math Driil .......... o .6.00 V-1 ...10.00
Atlantic Balloon Race . .11.00 Pork Barrel .11.00 Cash Register 11.00 Numerical Integration .9.00 ELECTRIC PENCIL ...155.00
Backgammon Remainder ..9.00 COPy SYStem tape. .15.00 Personal Finance .11.00 Final ApproactvSpace Battle ..,.26.00
Barricade Robots...... .7.00 Complex Mathematics. ..9.00 Pre Flight . 2 .21.00 Infinite Basic .... 50.00
Baseball Round The Horn. 11.00 Electronics Assistant 11.00 Renumber 16, 32 or 46K .......15.00 Infinite Business. 30.00
Blngo . Safari , ...9.00 ELECTRIC PENCIL 105.00 Remodel .25.00 Inventory 2.2 .. .60.00
Batter Up........ Santa Paravia. . .9.00 ESP Tester ..7.00 Remodei & Proload .35.00 Inventory 2.3 . 80.00
Breakaway Sink'um ..7.00 File Handling. ) ....9.00 RSM-2 Monitor... .28.50 KVP Extender .30.00
Bridga Challenger Space Battle. .16.00 Finance (Loans/Invest) ...9.00 Root Finder ... ..9.00 Mail List H.... se....99.00
Cribbage. .. Startrek 3.3 . 16.00 Fourier Transforms ..9.00 Stastistics Il 11.00 NEW DOSH ..., 99.00
Checkers Taipan....... .11.00 GSF Fast Sort ..25.00 Stastistics ..11.00 ASM 2D Monitor .....30.00
Dogstar Tarot Cards 11.00 General Accounting .16.00 Star Finder .9.00 IS e e e - 9 .00
End Zone, Ten Pin Bowling .9.00 Ham Radio .11.00 Timser Curve Fitting .15.00 Text-80.......ccccmunerinneicannacd 60.00
FastGammon Time Bomb .6.00 Home Finance. 11.00 Trig Packdge....... .9.00 Books

Galactic Blockade .9. Treasure Hunt 9.00 Infinite Basic [ 50.00 8800-280 Conversion.. .16.00 0Osborne/McGRAW HILL

Hamurabi.. veveen. .00 Tycoon ......... 9.00 Infinite Business . 30.00 Disk Gen Ledger. ... .20.00
Hangman.. ennn.7.00 -Wing Fighter ..9.00 Inventory Control. .13.00 Osborne/McGRAW-HILL Complets Accts Rec/Accts Pay. ....20.00
Kamikaze.............. .9.00 Wartare 1 ..9.00 Inventory (Mod) . .21.00 Integrated BUSINESSYACCOUNTING Pennington TRS-80 Disc

Keno & Game of Lite . 14.00 Accounts Receivable .26.00 Inventory E’FOP) . .25.00 System, Accts Rec/Accts Pay/Gen & Other Mysteries............. .30.00
Kentucky Derby ...7.00 Appointement 11.00 Keyboard 11.00 Ledg/Cash Journal/Text books450.00 Hardware (Prices Incl S/T)

L2 Games (Startrek etc.)........12.00 Astronomy 1 ..9.00 KVP Extender 26.00 Invoicing ............... .....100.00 10 Verbatim Discs 46.00
Lunar Landar .9.00 Basic 1P (LII to LI) .26.00 Linear Programming .9.00 Advanced Personal Finance.....26.00

Agents for: TSE, MA, Racet, SSS.

Pitt St, Sydney 2000. Ph 569-8228.

MICROCOMPUTERS Box A344 Sydney South,
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HARDWARE

S100

SM Electronics

Teletek

BETS!I interface for PET
Thinker Toys

6800 (Exorciser bus) IS

SM Electronics

Pennywise Peripherals AUStralia'Wide

Ohio Scientific
dealer _network

SCIENTIFIC

(0S1) HARDWARE SE
Commodore
8K Expansion board, complete, less RAM. Daisy NEECO "
chains to 40K RAM. GPA Electronics Inc For more information and
Assembled and tested $135 advice call on yourlocal
Kit ... $120 TRS-80 dealer to help you select the
INTRODUCTORY OFFER Small Systems Hardware best system for your needs
- FREE - ' AUSTRALIAN DISTRIBUTOR-TCG,
40 wire lead — value $19.95 SYSTE MS 31 Hume Street, Crows Nest, N.S.W. 2065
AUTHORISED AUSTRALIAN AGENTS

OHIO SOFTWARE SM Electroni NEW SOUTH WALES
See March '80 ETI for price list of 47 varied CIPMICS h El i
aofhulh'e, programs, Pennywise Peripherals o T

Ali 4K except E.7 Commodore Business Machines NSRS 1.5 2
ASP Microcomputers Compuserve (Ncle) Pty. Ltd.

NEW PROGRAMS

NEWCASTLE 61-2579

s Dwell Electronics HORNSBY 487-3111

G.24 Worms e 56,05 PER IPH ERALS HI-Fi Gallery TAMWORTH 66-2525

G.25 Alien Invaders -$8.95 Macelec WOLLONGONG 29-1455 |

Education: Manly Stat. Suppliers MANLY 977-2316
b Refl 7.9 .

1 e $7.95 PRINTERS Micro Visions KINGSFORD 662-4063 |

Rutherford’s Experiment, 8K....... $15.95 DOT MATRIX Tel-Professional Consulting Services

Utilities: — Anadex DP8000/DP9500 FRENCHS FOREST 452-1540

U.11  Dumb Terminal Program .............$8.95 — C.ITOH D8300 Trevor Burton Ply. Ltd

U.12  Maching Code Life .$9.95 — Paper Tiger BALGOWLAH 94-3861

U.13  Tick Tock .$7.95 — CBM 2022 & 2023 Unique Electronics

U.14  Word Processor, WP-6502 — Malibu 160 & 165 MERRYLANDS 682-3325

ol (Global Edits, Cursor, TAB, etc) ..$99.00 — DEC LA34 AUSTRALIAN CAPITAL TERRITORY
usiness: DAISY WHEEL

B.1 -Small Business Analysis $15.95 —IPSI 162525& 1650 M- CANBERRA 82-1774

B.2 l;erson;l Loan Analysis ..56.95 QUEENSLAND

B.3 tock Portfolio ...$9.95 Dlalog BRISBANE 221-4898

Display: D.|SK UNITS TERMlNALS Johansen Systems MT. ISA 43-5582

D.1  Kaleidoscope and Magic Square ....$9.95 Discus SM — WF402

Instructions: Shugart Teleray 1061 iOLIllT: Sl.ltSTcRA%IA|

1.10  Reverse Video Instructions .$3.00 Remex IDS Intertube 11 pplied Data Contro

Catalogue: CBM 2040 TEC Series 500 FUBRELY IReam=az1 1

C.1  Brief outlines of the above programs, in- Ktronics ADELAIDE 212-5505

cluding previous list. Free hints on prog-
ramming and-use of QS| computers are
included. . .$2.95

TASMANIA
SOFTWARE Aero Electronics . HOBART 34-8232

Eastside Computing
APOLOGY — U.8 Cursor Control was incor- 8K PET EAST DEVENPORT 27-8121 |
rectly advertised at $5.95. It shouid have been 16/32K CBM J. Walsh & Sons HOBART 34-7511
$0.95. We are sorry for any inconvenience caused TRS-80 VICTORIA
o tHRS o APPLE Comp Co-Ord. Services
Notes — All tapes have two copies of the prog- 5%" x 8" CP/M BORONIA 762-5937
ram, one on each side. Printed listing is also in- CP/M Users Library Computerware FOOTSCRAY 68-4200

cluded. ‘Tone’ and ‘Volume' controls may need

adjusting. Both FULL ‘SAVE' and *LOAD" Is usually WESTERN AUSTRALIA
best.

Datas. Comp. Acc. PERTH 325-5191
MAGN ETIC MEDIA M?(t::: Daol’a“pEAg'(; PERTH 328-1179
Micro Solutions SUBIACO 381-8372
Cassettes | Compulator PERTH 321-6319

3&&&?&%‘?3’:'0 los NEW ZEALAND DISTRIBUTOR
PP Computer Consultants, 3 Wolfe Street,
Auckland. N.Z. Phone: 79-8345

MA N UALS Computer Consultants, Queens Road,

Lower Hutt. N.Z. Phone: 69-4979

1CCa

TOMORROWS TECHNOLOGY TODAY

MAIL ORDER:
LOOKY VIDEO
PO Box 347
Richmond, Vic, 3121
Allow postage,

eg 0SI Software
1or231,;
3-581.50,

6-10 $2;

10 or more $2.50.

6502, Z80 and BASIC

THE BEUTE SHOP

Telephone (062) 81-5011
PO Box 118, Mawson ACT 2607
29 Colbee Court, Phillip

bankcord
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The Challenger 4

Whichever way you look at it no other computer
offers so much for so little,and in colour!

Full 53 key, keyboard whichin
polled mode can recognise
up to 8 simultaneously
depressed keys

Inside: real time clock and
countdown timer 24K
memory 6502A processor

Control line interfaces
parallel lines for home
security, accessory BUS,
parallel 1/0 lines or other
TTL signals.

OHID SCIENTIFIC
Aurore, Ol 44200 |
- 500 (TR rice (IR

Printer RS232 interface

Joystick sockets - add
realism to games.

Colour adjustment.

Numeric key pad slots.

You'd have to go a long way to
get better value in a computer. It
has execution speed that really
separates the computers from the
toys. We think the Challenger 4 is
way ahead of anything you've seen
so far, for a wide variety of uses
including business, personal,
educational and games, as well as
a real-time operating system, word
processor and a data base
management system.

The Challenger 4 has a 2MHz
6502 processor, and if that's not fast
enough we can supply the GT option
with the 6502C processor, and 120
nanosecond memory which
averages over one million
instructions per second.

TCG Ohio Scientific Pty. Ltd.

A real time clock and count
down timer, a 64 x 32display in 16

Video Display 64 x 32

Minifloppy - two can be
added.

RF shielded aluminium case
with 2 step baked on enamel
finish.

Solid oiled walnut sides.

Sound outputs,
programmable tone
generators - 8 bit
companding digital to
analog convertors.

RF output for control of
AC appliances.

Cassette sockets.

For the compilete list of dealers,

please refer to listing on

colours, including 8K memory inthe opposite page.

cassette version, 24K for the
minifloppy. A BUS structure allows
easy plug in of extra memory or
many more OHIO boards. The BUS
means modularity. If you bought
your vintage C2-4 in 1977 we can
change the boards at a much lower
cost than a new computer.

For the best surprise of all ask
our opposition if they can provide
ali these facilities. When they can't,
ask us!

31 Hume Street, Crows Nest, N.S.W. 2065

TOMORROWS TECHNOLOGY TODAY

LOCKWOOD TCG4616 A

Phone: 439-6477
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Complete Computer System
on a Board! CARD READER for

20% OFF
Current Retail Price APFIE 1L, "THS 80 or
THIS MONTH SPECIAL $311.00* COMMODORE PET $825.00"
AR o I *
ﬁmu?; y S- 100 or RS 232C $985.00
"o 08 R SUNRUERD
ERECIR D FREREEOL
seionee 'I:Ill ’ MR500

o Mark Sense
f/ Card Reader

1 El
.
- 4 Fau ' 2 -
¥
¥
o

O H l O S C l E N T I F I C Enter programmes and data into your Microcomputer.
Any length card can be used.
Superboard || VERY FAST, the MR 500 can read a 40 column

card in just % second!
including full ASC II keyboard, video display

interface, audio cassette interface, 8K Basic-
in-ROM and 4K RAM on board can be
expanded up to 8K RAM on board. !

Price includes card reader and interface.
Specify interface required when ordering. ﬂ

Cards are available.
N

—

Send Order and Payment (Cheque or Money Order) direct to — »
\

THE ELECTROMIC CIRCUIT e

Suite 414, 4th Floor, Fashion Valley Building, 20 Duncan Street, Fortitude Valley, ‘: ::‘

Brisbane, Qld, 4006. P.0O. Box 2, Broadway, Q. 4000. Telephone: 52 8455

*All Prices ex-Tax and subject to change without notice.

@} Cottage Computers

D 386 QUEENS Pde.,FITZROY NORTH Victoria 3068 (03)481 1975
#*%%*The EUROCARD 6502 Based system

Acorn from England..... Expandable....
i Convenient Modular parts.......

uControllers from $110,Memory Cards,
Software, and User Manuals available

System 2 from $954,
Systems also available
| Fully Assembled&Tested

/¥ ACORN System 3 D
With F/Disk
Kit:$2199.40+S/Tax(15%) welcome here

CRT1000A Parts Kits...
Now $85+sales tax
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{Update on the S-100 bus

What with the arrival of 16-bit micros and the increased
demands being placed on computer systems, the S-100
bus has had a grease and oil change . . . enter at sINP, exit
at sOUT you you'll know what it's all about!

G

W
§ i i

THE ALTAIR 8800, which introduced
personal computers, has long dis-
appeared from the market, but its ghost
lives on in the form of the Altair (now
renamed S$-100) bus which linked its
various printed circuit boards together.
When the S-100 bus was designed, the
only second-generation microprocessor
available was the Intel 8080, and the
bus was designed around the signal
definitions and timing of this particular
microprocessor.

Today, things have changed con-
siderably. The 8080 is, itself, rather
passe, and most recent processor card
designs have been based on the Z-80,
8085 and 6809. In the last few months,
too, a new range of 16-bit processors
have appeared on the market, and
manufacturers have been eager to
shochorn these big machines into what
was designed as an 8-bit bus. For these
reasons, in order to maintain com-
patibility with existing S-100 cards
(why else go S-100 ?), it has become
necessary to closely specify the
functions of the S-100 signals, together
with their timing, as well as extend the
bus to handle the 16-bit data and 24-bit
address buses of the new processors.

A subcommittee of the IEEE
Computer  Society  Microprocessor
Standards Committee, led by George
Morrow (Thinker Toys), Howard
Fullmer (Parasitic Engineering) and
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WinderBuss™

Kells Elmquist (Intersystems), has been
working on the definition of the bus for
some time now, and has published two
reports in the IEEE Computer magazine
for comment before the final proposal
is submitted to the IEEE Standards
Board. Reprints of the latest article, in
the July 1979 issue of Computer, are
available from the IEEE, 345 East 47th
Street, New York, NY 10017, for
US75c¢ plus postage.

The proposed S-100 standard is listed
in Table 1. Note: this is still a
preliminary draft and is subject to
change. The other point is that it isn’t
as simple as it looks — this only shows
which signal is on which pin, and briefly
what its function is. It does not show
the protocol for interchanging-between
bus masters, for sixteen-bit data inter-
changes and the other subtleties and
complexities appertaining to the bus.

Changes, always changes

From a purely mechanical viewpoint
the major change brought about by the
new standard is the redefinition of some
of the old S-100 signals. Pin 98, for
example, is no longer SSTACK, an
output from the processor that indicates
when it is accessing the stack. Instead, it
is an input to the processor which
indicates a parity, or similar, error in the
current bus cycle. Owners of old CPUs
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The 20-slot S-100 motherboard from George

Morrow's ‘Thinkertoys” company features
active termination and ‘‘guarded’’ micro-
strip interconnecting rails to eliminate

crosstalk and signal propagation problems.

which generate SSTACK who buy
parity-checking memory will have to
disable one of these functions.

Other signals have also disappeared —
and a good thing, too, as the
redundancy of the old bus was the
source of many of the incompatibility
problems the new standard will solve. It
is left to the reader to make a
comparison with the old standard — if
you own a system and wish to upgrade
and take advantage of the new facilities
you'll ‘have to acquire a fairly thorough
understanding of the bus operation
anyway.

The biggest change that is obvious
from the pin list is the addition of an
extra eight address lines, A16-A23.
These enable S-100 systems to take
advantage of the large addressing range
of the new 16-bit micros without
inelegant paging schemes. Now systems
can include multiple 64K memory
boards without the need for bank select
software, and memory can be accessed
faster.

The next big change in the
specification is the introduction of a
protocol for the transfer of 16-bit words »
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over the bus. The old S-100 bus had two
unidirectional data buses — the data in
(DI) bus, over which data and
instructions are read from memory, and
the data out (DO) bus, which carries
data to be stored in memory. The new
bus still uses this system so that it will
work with existing memory gards, but
is extended to cope with the 16-bit
processors.

When a 16-bit CPU card wants to
read a 16-bit value (or instruction) from
memory, it puts out the required
address and control, status, etc signals,
and also pulls the sXTRQ line low. This
indicates to the memory card (if it is
‘listening’) that the CPU is willing and
able to conduct a 16-bit data transfer.
If the memory is able to do the same, it
signals this fact by pulling the SIXTN
line low. If it is an ‘old’ card which does
not examine the sXTRQ line, then
nothing will happen on SIXTN,
obviously.

If the memory is 16-bit oriented, it
will enable its tristate output buffers
onto both the DI and DO buses, and the
CPU will accept inputs from both these
buses. In effect, the DI and DO buses
are parallelled into a 16-bit bidirectional
data bus. On memory write cycles a
similar procedure is followed, except
that this time the processor board will
enable bus buffers onto the DI and
DO buses, and the memory board will
accept input from both. The combined
buses, when used in this way, are
referred to as the DATA bus.

If the memory is only eight bits
wide, then the CPU board must split the
word into two bytes and transfer them
singly in the conventional manner. This
is fairly simply achieved by using the
bus buffers as a multiplexer, at the
expense of some pcb real estate for the
extra buffers and the sXTRQ/SIXTN
control logic.

Methodology

The other major change to the $-100
bus is simply the fact that it is now
tightly specified, its terminology is
defined and there is now a methodology
for the design and implementation of
equipment for the bus.

The bus is organised into eight sets
of signals: the address bus (24 lines), the
data bus (16 lines), the status bus (8
lines), the control output bus (5 lines),
the control input bus (6 lines), the DMA
control bus (8 lines), the vectored
interrupt bus (8 lines) and the utility
bus (20 lines). These buses carry two
types of information: messages used to
manage the interface system itself,
called interface messages; and messages
between boards connected to the bus
that are not concerned with the bus
itself (i.e.: data). These are called device
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dependent messages.

The bus connects two different types
of device: a bus master, and a bus slave.
The master has control of the signals on
the bus and is able to address slaves and
communicate with them. A slave on the
other hand, monitors all bus cycles, can
be addressed by a master, and can
communicate with masters. In general,
a slave can communicate only when
addressed (i.e. ‘speak when it’s spoken
to’).

Addressing

Not only has the address bus been
extended to 24 bits for memory
accesses, but the 1/0 addressing range
has been extended to 64 K, since the
extended 1/0 device address bus is 16
bits wide. Note that processors are not
obliged to make use of the extended
address range — they can supply only
the standard (i.e: ‘old’) address bits
if required.

The eight status lines indicate what
kind of bus cycle is in progress. The
mnemonics for status lines always begin
with a lower case ‘s’. They are: sSMEMR
(memory read), sM1 (opcode fetch), a
sINP (input), sOUT (output), sWO

(write — true on both memory and
output writes), sINTA (interrupt
acknowledge), sHLTA (halt

acknowledge) and sXTRQ (16-bit data
transfer request). Note that there is no
memory write signal, and this must be
derived by the following logic equation:

sMemory Write = sOUT.sWO

That is, status memory write is trué
when sOUT is false and sWO is true
(sWQ is at logic 0).

The five lines of the output control
bus are: pSYNC (start of a new bus
cycle), PpSTVAL (indicates stable
address and status signals), pDBIN (read
strobe), pWR (write strobe) and pHLDA
(hold acknowledge). Note that the
names of the control output lines all
begin with a lower case p.

There are six input control lines.
RDY and XRDY are inputs which cause
the processor to generate wait states
until both these inputs are asserted, to
wait for slow memory for example. INT
and NMI are the_interrupt inputs to the
processor. The HOLD line is used by
temporary bus masters to request
control of the bus from permanent bus
masters. The sixth control input is
SIXTN, which has been covered earlier.

The eight vectored interrupt lines
are used in conjunction with the
vectored interrupt request, INT, to
arbitrate among eight levels of interrupt
priorities. This can be done by a
vectored interrupt controller either on
the CPU board or on a separate card.

Eight lines are used for control of

DMA (direct memory access) operations.
In a DMA data transfer, the CPU
relinquishes control of the bus to
another (temporary) bus master, which
performs the data transfer and then
returns control to the CPU. Some types
of floppy disk controller, for example,
use DMA data transfer, and therefore
qualify as temporary bus masters. Under
the S-100 bus DMA protocol, a
temporary master which wants to gain
control of the bus will examine the four
bus arbitration priority lines (DMA3 —
DMAO) to see if another temporary
master is already asserting a higher
priority — if one is, then no attempt
should be made to gain the bus until the
higher priority temporary master has
been serviced. Otherwise, it should
output its priority on the bus and assert
the HOLD line. The master will then
return the pHLDA signal, and the bus
can be transferred to the temporary
master.

The transfer of bus control is a rather
tricky procedure, as both the permanent
bus master and the temporary bus
master must drive the bus at the same
time, in a defined manner, so as not to
generate false bus cycles. The bus
transfer control circuit asserts ADSB,
SDSB and DODSB, thus disabling the
address, status and data output buffers
of the permanent master and enabling
the control output buffers of the
temporaty master. Both masters are
now drivirig the control output bus at
at the same time, in a predefined state.
Finally, the bus transfer circuit asserts
CDSB, disabling the permanent master’s
control output buffer, and the
temporary master now has control of
the bus.

Once the temporary bus master has
completed its business, bus control is
transferred back to the permanent
master by, basically, the mirror image of
this process. The bus definition allows
for up to 16 temporary masters on the
bus, so there is plenty of scope for
multiprocessor schemes!

The utility bus
The utility bus includes all the other
unrelated signals. There are the power
lines, which are the same as before, with
the addition of some extra ground lines.
The system clock is no longer split into
two phases, and is always generated by
the permanent master. This clock
controls the timing bus cycles, whether
controlled by a permanent or temporary
bus master.

The CLOCK signal, on the other
hand, is a 2 MHz signal which bears no
relation to any other bus signal, and is
intended to be used by clocks, timers,
baud rate generators, etc.

There are three

system  reset



Pin No.
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Table 1 — The $-100 Bus Signal Definitions

Signal Name and Type

8V 8)
+16 V 8}
XRDY s)
Vile} s)
vIT s)
vIZ s)
Vil s)
Iz S)
VI S)
VAL s)
vIT S)
N s)
PWRFAIL  (B)
DMAJ M)
A18 M)
A16 M)
A7 M)
SDSE M)
€D3B V)
GND {8)
NDEF
ADSB (M}
DODSE {M)
(8)
(M)
pHLDA 1Y)
RFU
RFU
A5 (M)
Ad (M)
A3 M)
Al5 (M)
A12

A8 M

DO1 (M)/DATA1 (M/S)
DOO (M)/DATAQ (M/S)
A10 M)

DO4 (M)/DATA4 (M/S)
DO6 (M)/DATAS (M/S})
DO6 {M)/DATAB (M/S)
DI2 (S}/DATA10 (M/S)
DI3 (S)/DATA11 (M/S)
DI7 (S)/DATA1S (M/S)

sM1 M)
sOUT M)
sINP M}
sMEMR M)
sHLTA M)
CLOCK B)
GND B)
8V B}
-6V B)
GND B)
SLAVE CLR (B)
DMATD M}
DMAT (M)
DMAZ (M)
sXTRQ M)
A19 M}
S)
A20 M)
A21 M}
A22 M}
A23 M)
NDEF
NDEF
PHANTOM (M/S)
MWRT (8)
RFU
GND (8)
RFU
RDY S
INT S)
HOLD M)
RESET B)
SYNC M
%WR M
pDBIN M
A0 M
Al M
A2 M
A6 M
A7 (M
AB (M
A13 (™
Al4 (M
Al1 (M
D02 (M}/DATA2 (M/S})

D03 (M)/DATA3 (M/S)
DO7 (M}/DATA7? (M/S)
D14 (S)/DATA12 (M/S)
DI5 {S)/DATA13 (M/S)
D16 (S)/DATA14 (M/S)
DI1 (S)/DATAZ (M/S)

DIO (S}/DATAS8 (M/S)

sINTA (M}
$ (M)

(S)
POC (8)
GND (8)

Polarity
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0000
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Description

Supply

Supply

Ready input to bus master
Vec}'ored inter’r'upt Iir)’e

NONDWN = O

Non-maskable interrupt
Power fail bus signal
Temporary master priority bit 3
Extended address bit 18
Extended address bit 16
Extended address bit 17
Status disable control
Control signals disable
Common with pin 100
Not defined

Disables 16 address bits
Disables data out bus
Master timing signal
Status valid strobe

Hold acknowledge
Reserved for future use
Reserved for future use
Address bit 5

Address bit 4

Address bit 3

Address bit 15 (most significant bit if non-extended}

Address bit 12
Address bit 9
Data out bit 1, bidirectional data bit 1
DAta out bit 0, bidirectional data bit 0
Address bit 10
Data out bit 4, bidirectional data bit 4
Data out bit 5, bidirectional data bit 5
Data out bit 8, bidirectional data bit 6
Data in bit 2, bidirectional data bit 10
Data in bit 3, bidirectional data bit 11
Dats in bit 7, bidirectional data bit 15
Machine cycle 1 (op-code fetch)
Output data transfer cycle
Input data transfer cycle
Memory read cycle
Halt acknowledge
2 MHz clock
Common with pin 100
Common with pin 1
Supply
Common with pin 100
Resets bus slaves. Must be active with POC
Temporary master priority bit O
Temporary master priority bit 1
Temporary master priority bit 2
Request for 16-bit data transfer
Extended address bit 19
16-bit data transfer acknowledge by slave
Extended address bit 20

v DT ¥

Not to be defined

Not to be defined

Disables normal slaves and enables phantoms
pWR_s!

Reserved for future use

Common with pin 100

Reserved for future use

Interrupt request

Control signal to co-ordinate bus master transfers

Resets bus masters. Must be active with POC
Identifies BS1
Signifies valid data on DATA or DO bus
Requests data In from slave
Address bit O {least sig.)

ey

3 "

DNDN

v w13
v w14
v e
Data out bit 2, bidirectional data 2
Data out bit 3, bidirectional data 3
Data out bit 7, bidirectlonal data 7
Data in bit 4, bidirectional data 12
Data in bit 5, bidirectional data 13
Data in bit 6, bidirectional data 14
Data in bit 1, bidirectional data 8
Data in bit O, bidirectional data B
Interrupt acknowledge
Write cycle
Indicates error condition
Power-on clear signal for al! bus devices
System ground

functions — RESET clears all bus
masters, SLAVE CLR resets all bus
slaves, and POC, which also asserts the
other reset signals, indicates a power-up
condition.

The PHANTOM line is used to locate
two slaves at a2 common address — for
example, a small block of ROM in the
middle of a 64K RAM card. When
PHANTOM is asserted, the RAM would
be disabled and the ROM enabled,
although they share the same address.

The PWRFAIL line indicates an
impending power failure, enabling the
processor, if suitably equipped, to save
its status in a backup store such as
CMOS RAM.

Three lines are not to be defined, and
these are available for use by manu-
facturers, provided they are only
implemented as options and provided
with jumpers to eliminate possible
conflicts.

Timing

The bus is specified at up to 6 MHz
clock speed, but most users will be
pushing to get there. Some micro-
processors are specified up to 8 MHz
clock or higher, and these will probably
use single-board computer
configurations.

The basic bus cycle timing was
originally derived directly from that of
the 8080 processor, and so a basic
understanding of the bus timing can be
obtained from the relevant sections of
the 8080 Microcomputer Systems User’s
Manual. In fact, almost all current 8080-
based boards meet the timing specs
without modification (excepting the bus
master transfer and 16-bit operation, of
course).

The bus is pseudo-synchronous in
operation; the timing of the control
signals bears a specified relationship to
the master system clock. Each bus
cycle accomplishes the transfer to one
word (16- or 8-bit) between a master
and slave, with the exception of master
transfers. The beginning of a new bus
cycle is indicated by the rising edge of
the pSYNC signal, and shortly after
this, the address and status buses will
change their values for the new bus
cycle. Shortly after they stabilise, the
status valid strobe, pSTVAL, will
indicate to all bus slaves that the
address and status may be picked up
from the bus.

Generally, bus cycles are either read
or write cycles. There are four types of
read cycle — opcode fetch (M1 in 8080
terminology), memory read, input and
interrupt acknowledge. These cycles are
all similar in timing but use the status
bus in different ways. Write cycles —
output or memory write — are basically
similar.
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COMPUTERS
STILL SCARE
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Computers have come a long way . . .

Gone are the days when they occupied a large room
and needed an electronics degree to operate. Gone
are the days when all they did was play games.

Today's small business computer occupies a tiny
desk top, and can be used by virtually anyone. It
can handle your business accounts, keep track of
stock movements, store valuable records & data,
control repetitive processes . . . all this and much,
much more; faster and more efficiently than you're
doing it at present.

It can also give your secretary new skills in ‘Word
Processing’ — the latest development in efficient
office communications.

And this is just the beginning! New programs, new
uses are being developed all the time. And the good
news is the computer you buy today won’t be
obsolete tomorrow: you can use these new prog-
rams in your existing computer.

A small business needs a computer just as much as
a large business. You will find it one of the best
investments you ever made. Why not give it a go?

A business computer doesn't cost: it pays!

INTRODUCING: The SORCERER Business Computer System

SORCERER COMPUTER

BUSINESS PROGRAMS:

WORD PROCESSOR PAC™

Powerful 16k memory (expandable to 48k within machine),
with standard “typewriter’ keyboard & numeric keypad. S-100
bus compatible, comes complete with 8K standard BASIC
cartndge. Standard RS232C input/output interfacing.

Cat X-3001 $1395.00
VIDEO MONITOR -

Computer plugs straight in — no messy interfaces.
Approx. 30cm screen, holds up to a page of double

spaced typing. Cat X-1196 3149.50
CASSETTE RECORDER {not Mustrated)

An economical way to store data. Connects directly to
computer; record and play back. Quality ‘National’ brand

Cat A-3035 $79.95

$-100 EXPANSION SYSTEM:

Aliows use of disk storage {see right) plus input & output
devices made by hundreds of manufacturers. (S-100 bus is
a world standard system of computer interfacing).

Cat X-3010 $499.00

TERMS/LEASING AVAILABLE TD APPROVED APPLICANTS. JUST ASK!

SYDNEY.
CHULLORA.

Ph 290 3377

125 York Street,
NSW Ph 642 8922

147 Hume Mighway.

656 Bridge Road.

162 Pacific Highway, GORE HILL.  Ph 439 §31) QLD 66 Losan Road,
30 Grose Street. PARRAMATTA Ph 683 1133 B42 Gympie Road,
396 Lane Cove Rd,  NORTH RYOE  Ph 888 3200 | ACT 96 Gladstone Street,

263 Keira Strest. WOLLONGONG.

Ph 28 3800 | SA 50 Wright Street,
613 Princes Highway, BLAKEHURST i

{Dpening Soon) WA 414 William Street

MAIL ORDER CENTRE: PO Box 321, NORTH RYDE NSW 2113. Ph 888 3200. PACK & POST EXTRA.

DICK SMITH ELECTRONICS

vIiC 399 Lonsdale Street,

At last! 3 ditterent programs on diskette to help your
business. These have been examined by leading accountants
and their verdict was “excellent”

‘Microledger’ — Chart of accounts, joumal, tnal balance.
posting. audit wad of wansactions, profit and loss statement
and balance sheet, Cat X-3700
‘MICROPAY Accounts payable Statements by vendor and
by date. Cash requirements, Prnts cheque & mailing stub
Joumaiizes A/P transaction into MICROLEDGER. Cat X-3702
‘MICROREC Accounts recewable Aged tnal balances
Pnnts invoices. Statements by customer and by date Cash
popctons Joumaizes A/P tas. mto Mcroledger. Cat X-3704

Each program (on disk) $169

You will also need:
Drsk-drve system (mograms are on dusk). For serious busmess
sage, desks gve much more storage, are much faster and are

o ekobl than cassefes .y x-32058 1350.00

The Word Processor Pac ™ Iooks e an 8-vack caridge ft smply
pugs oo the Sorcerer and converts @ into 8 very powertl word
mocessor. AD you add 1s a printer! Full text marputation & editng
ghves features of W/P units costing two & theee imes the price!

Word Processor Pac & Manual {Cat X-3085) 3275

You will alse need a printer:

Toh 8300P Matrix Printer. For general ivocng. reports, et
this prter s the most econonical arand! Uses standard {and
cheag) tan-form statonery. Cat X-3255 3970'00

Daisy-Wheel Word Processor Printer:
When you must have the best. thes is i Takes ordmary bord papes
noredbly dear, dean and sham prnt from interchangable daisy-
wheel (ualfty, speed & rekabéity s good or befter than ‘got-bed'
system  Inbudt nucroprocessor gaves eatures not found an other
priters. When you want the hest qualty prnt the is @

Cot X-3260 $3390.00

WANT TO KNOW MORE? See the Computer Manager at any

of our stores below — or ring our head office (02 888 3200)
and ask for the Computer Products Manager.

MELBOURNE. Ph 67 9834
RICHMOND. Ph 428 1614
BURANDA.  Ph 391 6233
CHERMSIDE. Ph 59 6970
FYSHWICK.  Ph 80 4944
AGELAIDE.  Ph 212 1962

PERTH. Ph 328 6944

welcome here
SHOPS OPEN 9AM to 5.30PM
(Seturdsy: 9am till 12 noon)
BRISBANE: Half hour earlier.
ANY TERMS OFFEREOQ ARE TO
APPROVEO APPLICANTS ONLY

RE-SELLERS OF DICK SMITH
PROOUCTS IN MOST AREAS OF AUSTRALIA.




Bus Hardware — and Some Notes on Logic Design

ALMOST ALL MICROPRO—
CESSORS are manufactured using
an n-<channel MQOS process, and
this means that their on-<Chip
output buffers are only capable of
driving one TTL load and a few
pF of capacitance. While this is
sufficient to drive the inputs of a
few memory and /O chips
directly (provided they are also
MOS), it is certainly not adequate
for bigger systems. A typical
single-board controller based on
the 8080A is shown in Figure 1,
which shows that the low-order
address lines only go to four MOS
devices while the top six address
bits go only to one address
decoding device (although even
this is redundant in such a small
system).

When the processor, RAM,
ROM, 1/O and special functions
are on separate cards, joined by
a TTL-evel bus of fairly large
physical dimensions, several
problems arise. Firstly, in a 22-

slot motherboard, the processor
card may have to drive up to a
theoretical maximum of 640
memory chips (assuming 20 cards
each carrying 32 memory ICs).
While this is an extreme example,
someone, somewhere will
probably want to do it!

Secondly, a large motherboard
is around 460 mm long, which
results in fairly large capacitances
between adjacent tracks. In
addition, this capacitance,
coupled with the inductance of
the tracks, will make the bus
behave like a transmission line,
with reflections from the end
opposite the processor. Perhaps,
as processors get faster, an SWR
meter will become a standard part
of the computer hacker’s tool kit?

For these reasons, it becomes
necessary to buffer the outputs
from the processor, as well as the
inputs to memory and other
cards.

However, can't

you just

Vee

ouTPuUT
ENABLE

DATA ——N_‘

Figure 2.

A typical tri-state buffer output stage.

When OUTPUT ENABLE is brought low, both Q1
and Q2 are turned off, disabling the totem pole

(Q3 and Q4).

connect the straight TTL outputs
of the various cards directly onto
the bus in a parallel arrangement.
It is not sensible to connect to-
gether the outputs of two TTL
gates; if one goes high and the
other goes low, the output voltage
will be indeterminate, and even
worse, a large current will flow
through the totem-pole output
circuitry of both devices, resulting
in the possible destruction of one
or both.

Two types of TTL devices do
not suffer from this limitation.
The first is open-collector TTL, in
which the output circuit of the IC
is an open-collector transistor.
With this type of chip, several
collectors can be tied together, to
a common pull-up resistor, which
is typically 2k2 in value. In this
case, the gates can only pull the
output down, not up, and the
output will only be high if none
of the gates is pulling down. This
is actually a NOR function, and
the circuit is sometimes called a
‘wired-OR’".

Open-collector logic was very
popular with logic designers in
the early seventies, but has now
fallen from grace because of its
three problems. Firstly, it is slow.
When the output transistor is off,
its collector junction looks like a
capacitor and this has to charge
up through the pull-up resistor
on a zero-to-one transition.
Secondly, noise increases as gates
are wire-ORed. And thirdly, it is
difficult and frustrating to fault-
find, as one defective gate will
make the whole circuit appear
faulty.

The best type of logic circuit
for bus circuitry iIs Tri-State logic
{commercial break — Tri-State is a
trademark of National Semi-
conductor). The output of a tri-
state IC can assume three
different states — logic 0, logic 1
or a high impedance state, in
which the output is effectively
disconnected from the following
circuitry. Apart from the ‘normal’
complement of inputs, tri-state
gates also have an output enable
pin (usually pulled high to
assert it true, ie.: OE). When

cPuU
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cLAcR (8080A)

RAI
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(2x 2114}

ROM
(2708)

—
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Figure 1. The organisation of a single-board computer-controller

this pin is at logic 1,
output is enabled and the
behaves like ‘normal’ TTL 9
usually LS TTL), but when
it is low, the output goes to
the high impedance state.

The OE pin of the data out
buffers on memory cards is
usually driven by a signal derived
from the address decoder
circuitry of the card in con-
junction with the control bus
signals which indicate that a
memory read cycle is in progress.
The control signals for buffers on
other cards are derived in a similar
way. On the processor card, the
data, address and control bus
buffers must be tri-stable to
enable temporary bus masters
such as DMA controllers to take
over the bus.

Some bus signals are negative
logic signals, that is they are true
when the signal line goes to logic
0. The reason for this is largely
historical, and derives from the
fact that negative logic on bus
lines can then be implemented
using open-collector logic. This
also gives slightly better noise

the
IC

margins, and improved timing
leeway, since inverting buffers
are slightly faster than non-

inverting types.

In order to correctly terminate
a transmission line data bus, it is
usual to use a 180R resistor to
Vec and a 390R resistor to
ground on each line. This gives an
equivalent resistance of
approximately 120R and a
no-load voltage on the line of
3.4V. Some mother boards
include active termination
circuitry which uses a regulated
supply and only single resistors
to terminate the bus. Bear in
mind though that the power
supply lines, and certain other
lines such as the reset line, should
not be terminated. Also,
termination is not necessary with
buses less than 180 mm in length.

Several different types of TTL
buffer IC are available. Older
cards use quad or hex tristate
buffers, such as the 8T97. How-
ever, some excellent 20-pin octal
parts are available now, but be-
ware that there is a shortage of

octal TTL throughout the
industry, and although the
situation now seems to be
improving anything eight bits

wide can be difficult to obtain.

Check out the DM8097 octal
tri-state buffer (National Semi-
conductor), the 74LS240 (octal
inverting bus  driver), the
74158241 (non-inverting) and the
7415245 (octal bus transceiver).
These ICs save quite a bit of space
on boards and simplify design
quite a bit.

Hopefully, with the aid of all
the foregoing you should now be
able to tackle the design of the
bus interfacing for cards in your
computer system. ®
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BUS STOP:

S-100 & 6800 CHASSIS

ETI642 S-100 16K STATIC RAM

Rack Kit $330. Assembied prices add $100.

11 slot backplane, tully card guided. 15 amp power supply, tan, key switch,
bench mount, rack mount, annodised aluminium. 5 edge connectors stan-
dard. S-100 Bench Kit $345. S-100 Rack Kif $306. 6800 Bench Kit $370. 6800

Y sessransd

Features:- 2114 jow power static RAM's, 4K addressing, 4K write protect,
bank select, wait state gen., plated through hole, solder resist mask, 300
or 450 nS speed, ETI 642,

Kit $315. Ass. $380. Add $32 for 300 nS.

2708/2716 EPROM CARD

Features:- holds up to 16 2708 or 2716 (single supply)
EPROMS, on board walt state gen. Unused locations
may be blanked. Plated through holes, solder resist
mask.

PRICE:- Klt $115, Ass $155.

EPROM PROGRAMMING CARD
Features:- abllity to programme tripie supply 2708's and
single supply 2508, 2716, 2732 etc. Zif. Socket. On board
26V generator. Port driven.

Price:- Kit $175, Ass $205.

2-80 CPU CARD

Features:- 4 MHz operation, power on jump, wait state
generators, provision for on board 1K EPROM, front
panel socket for reset, and data lines etc.

Price:- Kit $156. Ass $196.

Z-80 SINGLE BOARD COMPUTER

Features:- 4 MHz operation, 1K static RAM, 8K/16K
EPROM, serial/parallel ports, power on jump, timer,
vectored interrupts, software selectable buad rates. With
2716 EPROM. Price:- Kit $295. Ass $370.

80 X 24 VIDEO DISPLAY CARD.

Features:- on board Z-80 and CRT 5027 controlier chips,
parallel keyboard interface, 2708 driver chip. and 2708
character generator chip, special effects and extended
character set available.

Price:- Kit $290. Ass $370.

64 X 16 VIDEO DISPLAY CARD

Features:- memory mapped 1K board, with reverse video
and cursor control. RCA video connector, plated
through’ holes and solder resist mask.

PRICE:- Kit $155. Ass. $180.

FLOPPY DISK CONTROLLER CARD

Features:- single denslty, mini or full size disk drives with
FD 1771 controller chip. can be interrupt driven, syncs
with CPU In data transter, Shugart/Remex compatabile.
Price:- Kit $195 Ass $235

DD FLOPPY DISK CONTROLLER CARD

Features:- controls mini and full size, single/double
sided single/double density and all combinations of
each. Crystal locked, PLL data recovery, Shugart/Remex
compatible software (CP/M / SDOS) tor above control-
lers available,

Price:- KRt $285. Ass $345

STANDARD EXTENDER CARD

Features:- double sided f/glass board, numbered test
points refiow soldered.
Price:- Kit $33. Ass. $48

WIRE WRAP CARD

Features:- double side f/glass board, ground plane and
supply rails run on both sides, 3M type connector pat-
terns on top of board, provisions for regulators on ail
ralls, holes are on .3" pitch, by .1" pitch.

Price:- Bare board $28.50

6800 Extender Board $33. 6800 11-siot backplane $36.
6800 11-siot chassls, rack mount $330. 6800 Extender
Terminator Board, Kit $80. Ass $105.

EPROMS AND RAM CHIPS

2708 450nS guaranteed $12. 2716 450nS single supply
ex-stock $47.50. Hitachi 2114 low power 450nS $7.50.
Hitachi 2114 fow power 300nS $8.50.

DISK DRIVES
Shugart SA400 $410. Shugart SAB01 $710, Remex B-inch
double sided $795.

DUAL 8" DRIVE PACKAGE

Features:- contalns dual 8" single or double sided disk
drives either Remex or Shugart. Inbuilt power supply.
cooling fan, modular construction, keyswitch, fused on
mains, all aluminium 19" rack mount (10-¥2* high).
Price:- single sided $1750. Double sided $1950.

EPROM SOFTWARE

1. Z-80 monitor in 2708 EPROM, has 16 functions, three
versions available to drive TTY, TTY/VDU, KBD/VDU.
Price $25. 2. ETI 640 video driver EPROM, makes the
memory mapped video card look ilke a terminal, has XY
cursor addressing, home clear screen. Price $25.

3. 6.25K Basic interpreter, in seven 2708 EPROMS, has
trig functions, dimenslons, command level input abllity
EPROM resident at OC000 hex. Price $180.

4. Disk control EPROMS, contain I/O routines to handle
our disk controller with CP/M, 2 EPROM set with second
EPROM containing inbuilt video driver and /O routines
for all external devices like printers, terminais etc. Price
§50.

Customised verslon available (/O and relocation) for an
additional charge depending on the programme.

DISK SOFTWARE

CPIM version 1.4 customised for our controller. $145,
CBASIC Il $125. Wordmaster. wordprocessing package
$140. TEX writer, letter and text formatter $50. CP/M user
group tibrary (33 vols) at $12 per vol. RAM Diagnostic,
reports errors and likely causes $25. Available on 8" and
5—"/-" single or doubie density. Above prices are for 8'
disks.

64K DYNAMIC RAM CARD

32K — kit $525. A&T $605.
48K — kit $670. A&T $750.
64K — kit $815. A&T $895.

280 STARTER KIT

200nS access time, bank select, wait states, 4116 RAMS.

plated thru.

MPB-100 CPU BOARD

280 CPU Board with 2K singie supply EPROM provision, power on jump, 4
MHz, front panel socket, wait state.

KIT PRICE $260. A&T $310.

2708 EPROM CARD

16K of 2708, 4K address boundary, 8 or 16K area required, wait states,
KIT PRICE $98. A&T $128.

RAM, 4K PROM.
KIT PRICE $350. A&T $420.

ELECTRONICS

MELBOURNE
Ph (03) 842-3666

Trading Hours: 10am-6pm Mon to Fri
1096 Doncaster Rd, Doncaster East, Vic 3109.
PO Box 19, Doncaster East, 3109. Telex AA37213.
DEALER: Canberra - 81-5011, Sydney - 661-9237.

Hex key pad, hex address & data displays, 2 x S100 sockets, wire wrap area,
PROM programmer, paraliel port, Kansas City cassette interface, timer
chip (Z80 CTC), 2K monitor PROM, monitor listing, 120 page manual, 2K

LA34 DECWRITER PRINTER/TERMINAL

Desk Top printer, full 128 ASCII character set, switchable 110 and 300 baud
rates, 30 cps speed, adjustable character widths, adjustable line spacing, 9
x 7 dot matrix printing.

PRICE $1,545 ex stock.

Send 60c In stamps for COMPUTER PRINTOUT
CATALOGUE for more details.

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST).
DEALER ENQUIRIES WELCOME

Prices and specs. subject to change without notice.

All prices tax free, for retail prices add 15 percent.

welcome here

Give name, number, expiry
date and signature for mail
order sales.
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l‘- ; ELECTRONICS
MELBOURNE
Ph (03) 842-3666

Trading Hours: 10am-6pm Mon to Fri

$-100 VO PORT BOARD

Pong

pendantly controlled serial ports with TTY and
RS232 outputs and inputs. Nine programmable
parallel ports, crystal controlied baud rates fully
buttered and address decoded. Plated through
holes & solder resist mask.
Price:- Kit $189. Ass. $225.

UV EPROM ERASER

New product range. Model LEE/T 15W tube, 120
min timer, up to 40 EPROMS will erase in 10/15
mins. Model MEE/T 8W tube 120 min timer, up to
10 EPROMS will erase in 20/30 mins. Model MEE
is same as MEE/T but with no timer. All erasers
are fully assembled and have a safety switch.
LEE/T $105. MEE/T $93.50. MEE $74.

$-100 EXTENDER/TERMINATOR

w0 ] DAl e

. ¢ °
i
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[ N i e 2 11|
1

EXTENDER TERMINATOR CARD — features:-
true active termination of the bus with inbuiit
extender connector on top of board, fused rails
to extended board. Test points numbered, sol-
der resist, plated through. Price:- Kit $70. Ass.
$90.

TEXAS KSR 820
PRINTER/TERMINAL

Desk top printer with 150 cps printing speed, 9x
7 dot matrix, numeric key pad, tractor feed,
RS232 Interface, 132 characters wide, 110 to
9600 baud rate, 640 character buffer. Price
$3,000.

TELEVIDEO TVI-912 TERMINAL

80 x 24 display, upper and lower case, 110 to
9600 baud rate, dual intensity, numeric pad, cur-
sor controls, XY addressable cursor, biock
mode, self test, microprocessor controlied.
Price $1,295.

1096 Ooncaster Rd, Ooncaster Easi, Vic 3109

PO Box 19, Doncasier East, 3109. Telex AA37213
DEALER: Canberra - 81:5011. Sydney - 661-9237.

Send 60c In stamps tor COMPUTER PRINTOUT
CATALOGUE for more details.

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK |ALMOST).
DEALER ENQUIRIES WELCOME

Prices and specs. subject to change without notice

All prices tax free, for retali prices add 15 percent.

MICROPRO

PROFESSIONAL
QUALITY
SOFTWARE

from

MICROPRO
INTERNATIONAL
CORPORATION

WORD=/JTAR

Complete, totall
integrated wor
processing software

WORD-MASTER®

The last word in
text editing

SUPER-SORT®

The ultimate in high
performance sort/merge

RUN UNDER CP/M ON ANY
8080/8085/Z280 SYSTEM
USING ANY PRINTER AND
VDU OF YOUR CHOICE

02-4122409

BOX 155, P.O.
ROSEVILLE 2069

©1978, MicroPro International Corporation.

All rights reserved.

TRS-80, APPLE
& SORCERER

16K, 200ns, MEMORY
EXPANSION KITS, $80 ea.
Or 3 Kits (48K) for $225.

Free installation of the above if required.

Z80A $17; Z80 P10%9;
Z80 CTC $9; 6800 $8.50;
6820 $4.50; 6821 $5.50;
S-100 Connectors $4.25.

Other microprocessors &

peripheral ICs available

Postage and packing $2.00 extra.
Send 20¢ stamp for list

G.L.W.

4 Pryton Court, Balwyn,
VIC. 3103.

Phone

AH (03) 89 6918.

J.P. & A.
ELECTRONICS

EVERYTHING FOR
THE CONSTRUCTOR
AT BUDGET PRICES

YaW RESISTORS .03 ea
GREENCAPS from 10 ea
500V CERAMICS from .10 ea
50V CERAMICS from .10 ea
ELECTROS axial from .15 ea
ELECTROS pcb from .10 ea
LEDS RED % 14 ea
IC SOCKETS L/p from .20 ea

LOW PROFILE TRANSFORMER
PCB MOUNTING $6.00

SILICON VALLEY STOCKISTS

84 Ramsay Street, Haberfield 2045.

Telephone (02) 799-3331
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OSBORNE/McGraw-Hill, Inc.

INTRODUCTION SERIES

AN INTRODUCTION TO MICROCOMPUTERS: Volume 0
The Beginner's Book — by Adam Osborne
300 pages — $9.50

AN INTRODUCTION TO MICROCOMPUTERS: Volume 1
Basic Concepts — by Adam Osborne
300 pages — $11.95

AN INTRODUCTION TO MICROCOMPUTERS: Volume 2

Some Real Microprocessors
New enlarged 1978 edition, loose leaf $25.00
Binding cover to suit $5.50

AN INTRODUCTION TO MICROCOMPUTERS: Volume 3

Some Real Support Devices

New enlarged September 1978 edition,

loose leaf $25.00 Binding cover to suit $5.50
Note: Update series for Volumes 2 and 3 are published
every 2 months. They are avallable ex stock at $6.95 each.
Send for full details.

PROGRAMMING FOR LOGIC DESIGN SERIES

8080 Programming for Logic Design
6800 Programming for Logic Design
280 Programming for Logic Design
by Adam Osborne and co-authors
List price $11.50 each

ASSEMBLY LANGUAGE PROGRAMMING SERIES
8080A/8085 Assembly Language Programming
6800 Assembly Language Programming
280 Assembly Language Programming
6502 Assembly Language Programming
by Lance Leventhal
List price $11.50 each

SOME COMMON BASIC PROGRAMS

by Lon Poole and Mary Borchers

List price $16.50 per book

Note: Some Common BASIC Programs are avallable on
cassette for the Commodore PET and Radio Shack TRS-80
at a list price of $15.00 per cassette.

@ 6502 APPLICATIONS BOOK (for SYM and KIM)

A series of practical (hardware and software)

applications for a6502 board (SYM preferred or KIM)

which can be used as experiments, or implemented

at minimal cost. Examples are: morse generator,

electronic piano, digital clock, home alarm system,

traffic controller. $13.95

® MICROCOMPUTER PROGRAMMING: 6502 by Rodney Zaks

This text will teach you how to program with the 6502, from ground
zero it necessary: arithmetic, Input-output including polling and
interrupts, addressing techniques. Complete, self-contained, it can be
used by the novice to learn programming or by anyone who wants to
learn about basic techniques using the 6502 $11.95

@ MICROPROCESSORS: From Chips to Systems by Rodney Zaks
An educationai text, used worldwide at universities and in industry.
Designed to teach all the fundamentals of microprocessors, the
assembly of a system, and its use. 420 pages. $11.95

© PROGRAMMING THE 280 330 pages

The basic introductory text on programming the 280. $11.95

® MICROPROCESSOR INTERFACING TECHNIQUES

Austin Lesea & Rodney Zaks

All the basic interfacing techniques, from keyboard to floppy disk,
including the standard busses (S-100 to IEEE488). 416 pages. $14.95

STEWART ELECTRONICS

44 Stafford Street, Huntingdale. Vic 3166,

Phone (03) 543-3733. Telex 36908.
Mon-Fri 8.30am to 5.30pm. Sat 9am to 12 noon.
ALL BOOKS PLUS $2 PACK AND POST TAX EXEMPT
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FULLY EXPANDABLE

DREAM 6802

COMPUTER KITS

One board computer complete with monitor/interpreter. video interface,
cassette interface, keyboard (HEX) interface and RAM. Simultaneously
a sophisticated video game and a “serious” computer!

COMPLETE KITS $135

inc. cabinet

COMPLETE KITS $148

inc. cabinet & keyboard

Modulator $3 extra. Insured post
$2.50.

C.0.D. $2 extra. Phone C.0.D.s
accepted.

® The high quality “‘Digitran”
keyboard has an ‘over-centre’ action to
give positive contact and excellent tac-
tile response. This greatly reduces key-
Ing errors. which wiil be especially ap-
preciated towards the end of a long
program! Since the keyboard ‘greatly
influences operator enjoyment. we
believe that anything less is false
economy.

® Perspex Cabinet: The computer is
assembled on a hardboard base and is
then FULLY ENCLOSED with a tinted
perspex cover. This protects the unit.
and acts as a display case.

® FULLY EXPANDABLE: Space has
been left for later expansion of the
memory. The heavy-duty power supply
has the current capability recommend-
ed by the designer for this purpose.

“UFO INTERCEPT"

One of many video games

POWER SUPPLY KITS (1 AMP)
$29

Contains all components. a heavy

gauge aluminium chassis (un-

drilted), and a Marviplate cover

Compact size 171 x 130 x 70mm.

HEAVY-DUTY POWER SUPPLY
KITS (3 AMP) $45
Complete kit with cabinet as
above. Power supply kits are post
free with DREAM kits and are not

available separately. \

® Pre-tinned fibreglass PC board
with a COMPONENT OVERLAY for
easy assembly.

® Programmed EPROM.

® Full instructions supplied.

® Provision for extra PIA's, ACIA's,
etc. without additional logic.

® The PC8 has been modified to
accept a 6802 chip. which includes a
clock, thereby eliminating the hard-to-
get 6875. The 6802 was not available
when the DREAM was designed. and
the modification has been approved by
the designer (Michael J. Bauer of
Deakin University).

® When comparing prices. it should
be noted that our kits are guaranteed
to contain only prime quality,
guaranteed components.

@ Service Is available.

@ Overseas sales — insured airmail
cost covered by sales tax saving.

MONEY-BACK GUARANTEE

Examine your purchase for 7 days {without remov-
ing the IC’s from thewr packing) and if not satisfied.
return it for a full refund. Please mention ‘Elec-
tronics Australla’ on your order. For further informa-
tion see 'EA’ May to August ‘79.

Phone for details of Sydney counter sales,

Please note new phone number.

C All mail orders to J.R. Components.

Please send me the following items
D Dream 6802 at $135
D Dream 6802 at $149
D 1A Power Supply kit at $29
O 3A Power Supply kit at $45
D RF Modulator at $3

Post and Pack $2.50

TOTAL

Name
Signature

Address

Postcode

Phone No. .

!/ enclose O cheque/money order O COD ($2 extra). | understand that this

order is subject to a 7 day money-back guarantee.

ST S S SIS c S G ST Sy SEED G G S— D I S S — S S——

ETV/5/80

J.R. COMPONENTS

PO Box 128, Eastwood, NSW. 2122. Ph (02) 85 3385

Tasmanian Agents
AERO ELECTRONICS, 123A Bathurst St, Hobart.
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DRIVES
FROM MPI!

THE WORLD’'S
SECOND
LARGEST
MANUFACT
URER OF
MINI-FLOPPY

DRIVES —
THE DRIVES
WITH
FEATURES
COMPARABLE
TO 8” DRIVES

Head band positioner
gives 5 ms track to track
access- 5 to 7 times faster
than other arives, Fully closing fron
door and %" Clutch Cone for media protection, Double
Density Heads, Shugart Compatable, only 10 moving
parts due o non-mechanical switching.
TWO MODELS ® Model51 Single Head 250k Bytes DD
AVAILABLE ® I\DA[c))de| 52 Double Head 500k Bytes
PRICING: 51 $350.00 (402.50) 52 $450.00 (517.50)
Inc. tax. Inc. tax
Write or call for technical description.
Power supply/case available May
Since we are the Australian Distributors OEM discounts
are avallable.

0101010101010101010101 01010101010101010101010101010101010101010107101010101010101010101010101010101010
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DARTBAUD

FEATURES:

@ 8 Independently selectable 1/0 channels

@ 2 Eight bit parallel ports

® RS-232 Interface levels

@ Async or optional synchronous channels

@ Baud rates 50-19, 200 independently selected for each channel

SPECIFICATION:

Serial Ports: 8 Independent ports using Zilog D/ARTs (sync) or optionally
$10/0 (mag be retrofitted Tor synchronous parts, for any pair
S$10 and DART are dual devices).

Baud Rates: Independent, crystal-controlled, software selectable rates

for each port selected from the 16 standardrates between 50
and 19,200 baud.
Parallel Ports: 2 Independent ports using Zilog P10, selectable as either
input or output.
Intefrupts: Full on-board interrupt control provided. On-board devices
daisy chained. Rotating priority control provided for running multiple boards
(through top conneclog. Jumper selectlon of interrupt control(local, rotating,
vectored). PRICE: POA & MANUAL AVAILABLE

01010101010101010101010101

KEYBOARDS!

THE CLARE MODEL C70/MGP — by far the
gest value in keyboards we have seen to
ate.

@® 70 key full upper and lower case with non
mechanical Capacitive Keyswitch — fully en-
coded Microprocessor control with RS232 or
20ma serial options — parallel output stan-
dard single 5V Supply, Serial baud rate jumper
from 110 to 9600 baud.

PRICE $160 ea Connector $3.00
MOULDED ABS plastic case to suit $26.00

weicome hece

510101010101010101010101010101010101010101010101010101010101010101 01010101010101010107
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200 MOGGIL ROAD.
TARINGA, 4068.
BRISBANE.
AUSTRALIA.

0101010101 PHONE 371 8707

0O10101010101010101010

THAN THE
USA

SOFTWARE (on cassenog

Z80 6k Basic to sult our CPU Card $19.95
12k Basic etc $35.00
280 Assembler/Editor/Debugger $19.95
GAMES PACKAGE 8 large games $9.95
And more to comel

SUPPORT DEVICES

Mother Board —

®8/Slot

@ 7.5a SCRpreregulated supplytorSvlines
+ 16v. 75a
— 18v. 75a

@ Actively Terminated

@ Comes compiete including all edge con-
nectors and power sup?Iy components

@ All Components excepting power trans-
former and main filter Capacitor mounted
on Mother Card

Price $159.50 kit

CARD FRAME/CASE

To accept S100 or EXORCISER mother board/
power supply and has provision for Fan and
19' rack mounting

Price: $105.00

Freight: $10.00

S100 MEMORY CARDS

16k Static —

® Access time 450 ns (2MHZ only) 2114

® 16k Kytes organised in 2 x 8k Blocks
individually selected to anz 8k Boundag

Price kit $299.00. All sockets supplied.

Assembled and tested add $40.00

64k DYNAMIC
THE ZERO ONE DYNARAM I
® :ﬁ:gss time 250 ns (2MHZ or 4MH2Z)

@ 64k Bytes organised in 4 x 16k Blocks

@ Refresh completely transparent using
bus signals to derive refresh allowing
processor to run at full speed without wait
slates

@ Supplied on minimum of 1 x16k Blocks
expandable by merely plugging in extra

rams.
Price 16k kit $255.00 Ali sockets supplled.
each 16k add $100.00
Assembled and tested add $60.00

ET1640 VDU kit fully socketed $139
Please note that 200ns memories are re-
quired for VOU 4MH2Z operation at $6.00
extra or 10 x 21L.02-2 for $26.00 separately.

Z80 CPU CARD

FEATURES —

® Comes with full assembly instructions
and card documents.

@ Power on jump for automatic execution of
monitor program on startup.

@ Front panel-less operation allowed by on

board 2k monitor which is too good to

exglaln here; 19 commands all unique

abbreviations allowed.

Full S100 DMA Capabilities.

Sockets supplied for all major devices.

Clock speed, 2MHZ Standard, 4MHZ

O}mon.

1/0 280 P10 2 x 8 bit programmable
paratlel 1/0.

RAM 256 Bytes scratch pad (Monitor).
Onboard 2100 baud Tarbell Cassette In-
terface (Sottware Controlled) with cas-
sette recorder remote motor control Test
Cassette supplied with CPU Kit contains
set up procedures for cassette interface
as well as software to allow the cassette
interface to read and dump 300 baud
CUTS (Kansas City) format.

[ ] :seébﬁoard input direct onto cardin parallel

@ Monitor performs all functions to drive

ET1640 VDU as an ASCII terminal. Entry

?oints {for cursor control etc.

he spare socket onboard is to allow the

National MM57109 to be titted which

works in conjunction with the CPU to give

a full floating point RPN arithmetic unit.

® Functions as a general purpose Z80
single board computer or as the heart of a
fully expanded system to 64k Bytes of
memory and a multitude of 1/0 devices.

@ Plated thru solder masked printed circuit
board with components screened overiay.

@ Descriptlon Manual Construction manual
$1.00 refundable with purchase.

PRICE KIT $199.50 2MHZ

$225.00 4 MHZ

$22.50 Number Cruncher Option

Assembled and tested add $50.00

BOOKS
280 CPU Technical Description $10.00

osted

80 P10 Technical Description $6.50 posted
280 CTC Technical Description $6.50 posted
280 CPU Programming and Assembly Lan-
guage Manual $10.00 posted

CARDS IN DEVELOPMENT

1/0 Card; with serial parallel ports, extra
ROM etc.

Eprom Card; Holds 8 ROMS with Eprom
Programmer

Floppy Controt; Minitloppy or Floppy, CP/M
Compatible

Exorciser Mother Board/Power Supply
Stand alone 80 column 125 CPS Tractor
Feed Plain Paper Printer

6809 Exorciser CPU 10k Eprom — 4k ram —
Serial/Parallel 1/0 — Dual Baudrate — 9511

NCU

TRS80 to $S100 Interface

Exorciser 32/16 channel A/D Convertor
2650 users! 24k static card bus compatable
KT9500

Exorciser 8 channel Asychronous — 1
;:han nel synchronous communications Inter-
ace

Prices are Inclusive of sales tax, tax exempt institutions deduct six percent.

All prices Include freight anywhere in Australia.
Allow 10 days for despatch.
Hours of business: Mon. to Fri.:
8.30am to 12 noon.

LECTRONICS

(?_10101010101010101010101010101010101010101

GET INTO
MICROPROCESSORS WITH
THE S100 BUS FOR EASY
EXPANDABILITY

lOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOlOl OLOLOLOLOLOLOLO

am to S5pm. Sat.;
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New body for
two-way
radio users

The electronic and appliance service industries are a
major user of two-way mobile radio, using it as ameans
of communicating with service personnel on the road.

o
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-
-
o

L\ ]

But, in common with other
industries employing two-
way radio, they are being
subjected to outmoded
laws, delays, and inconsis-
tencies in interpreting regu-
lations by government
bodies, says a new national
association set up to repre-
sent business radio users.

The association, ABIRA (Au-
stralian Business and Industrial
Radio Association) this week
launched ar. appeal for mem-
bers. It is hoping for a good re-
sponse from two-way radio
users in the service industries.

ABIRA’s immediate task is to
press for a reduction in Com-
monwealth Government li-
cence fees, which were doubled
from July 1, 1979, from $25 to
$50 per operating unit.

As examples of problems for
users, ABIRA points to: e A re-
striction preventing transmis-
sion over more than 32
kilometres, which is much less
than the range of most transmit-
ters. @ A requirement that

communication between re-
mote controllers and base sta-
tions be by telephone landiine.
ABIRA wants users to have the
option of controlling base sta-
tions by radio remote control, in
case of landline failure. ® Res-
trictions against one base sta-
tion talking to another.

ABIRA also says that applic-
ants for a business radio fre-
quency sometimes have to wait
up to six months before the fre-
quency is allocated.

If sufficient support is re-
ceived from potential members,
ABIRA organisers plan to set up
a full-time office in Canberra to
lobby on members’ behalf.

Further ahead, ABIRA plans
newsletters to keep members
up to date on legislation, regula-
tions, technical developments
and other items of interest: op-
portunities of attending meet-
ings and workshops; and tech-
nical assistance to members.

Inquiries may be made to AB-
IRA, P.O. Box 1582, Canberra
City 2601 ACT.

Special baluns for HF radar

Special HF baluns have recently been supplied to Defence
Research Centre, Salisbury South Australia, for the “Jin-
dalee” over the horizon radar (OTHR) project.

Designed and Manufactured
by Antenna Engineering Au-
stralia Pty Ltd, of Kilsyth in Vic-
toria, the baluns were required
to meet the exacting specifica-
tion issued by DRCS.

Rated at 25 kW, the baluns
had to hold phase shift differ-
ences to less than two degrees
from the reference balun over
the frequency range 5-30 MHz.
The AEA baluns exceeded the
requirements, varying less than
0.6 degree.

Impedance of the baluns is
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50 ohms unbalanced input and
300 ohms balanced output.
VSWR was quoted at better than
1.2:1.

AEA manufacturers a wide
range of baluns and termina-
tions for both low and high
power applications. Other main
products include: antennas for
communications, TV, FM, and
navaids for HF, VHF, and UHF
applications, as well as fiiters,
diplexers, multicouplers and
combiners.

New antenna rotators

Daiwa has released a new range of antenna rotators which
incorporate a map of the world — centred on Australia.

Two new control boxes are
.available for both the heavy and
medium duty rotators. With the
“pre-set” type of controlier the
antenna direction is set by turn-
ing the knob to the correct bear-
ing for the country concerned.
The rotator then turns to the de-
sired heading.

Sunspots —

The other type of controller
uses the traditional method of
pressing a button until the direc-
tion pointer stops at the correct
bearing.

The Daiwa range of rotators
are distributed in Australia and
the Pacific by Vicom and are av-
ailable at most ham dealers.

countdown to a maxima

The Swiss Federal Observatory at Zurich maintains a con-
tinuous watch on the sun, monitoring sunspot activity and
issuing reports on daily figures, monthly mean and

smoothed mean parameters.

From their bulletins, num-
bers 7 to 12 for 1979, and
number 1 for 1980, you can see
the progress of the maxima,
which should peak during the
first half of this year — that's
now!

Smoothed mean sunspot
numbers for January to July last

Feb. 131.0
March 136.7
April 1415
May 147.8
June 153.8
July 156.2

The provisional mean for De-
cember 1979 was 182.2 and for
January 1980, 162.2

year are as follows: The bands are jumping — get
Jan. 123.8 amongst it!

CB for UK, maybe:
27 MHz? — No!

The British Home Office is delaying any decision on CB for
the time being . . . but whatever happens, 27 MHz is defi-
nitely out!

Meanwhile, the Irish government has taken a hard line and out-
lawed CB radio, saying that illegal users will be prosecuted.

A National Committee for Legalisation of Citizens Band Radio has
been formed in the UK in an effort to draw attention to the growing
band of enthusiasts. Already a British CBers book has appeared on
the market and a petition has been circulated and presented to the
Government.

Some of the British electronics magazines are carrying short
columns on CB . . . naturally not inciting anyone to break the law!

One suspects it could be a long, hard grind.
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Airband receiver
covers new

frequency range

GFS Electronic imports,
recently announced that
their handheld airband
receiver, the Sky Ace R-517,
is now available with new
frequency coverage.

This latest version covers 108
to 140 MHz, allowing users to
take advantage of the many
Aerodrome Terminal Informa-
tion Services (A.T.LS.) that are
transmitted within the naviga-
tion band (108-118 MHz) by
major aerodromes throughout
Australia.

Up to three crystal-locked
channels may be installed or, if
desired, across the band. A fine
tuning control is also included.

Sensitivity and performance
are high, according to GFS. The
unit is priced at $104 plus $2.50
post. Crystals (if required) are $7
each for standard frequencies
or $17 each for special frequen-
cies.

For more information on the

Sky Ace R-517 contact GFS
Electronic imports, 15 McKeon
Road, Mitcham Vic 3132. (03)
873-3939.

Field day success

The Central Coast Amateur Radio Club’s 23rd annual field
day, held on Sunday 17 February, was a great success.

The registered attendance
was 790. The contests and
events were keenly contested
and this year saw a noticeable
trend towards younger con-
tenstants — with junior com-
petitors taking out open as well
as junior prizes!

Overall first fot the day's
events was a tie between Dave
Andrews VK2AWZ and Athol Til-
ley, VK2BAD. Overall first in the
junior section was young Craig
Smith.

The amateur television dis-
play at the field day provided a
telecast of the WIA NSW Divi-
sion’s Sunday moming news
broadcast, with John Williams
VK2BUI as news reader, and a
live cross to the Gosford Show-
ground venue for a report from
the field day.

The ever-popular ‘disposals
market’ — where everyone gets
rid of unwanted equipment (in-

cluding the gear they brought at
last year's disposals market . . .
Ed!), was a raging success, be-
coming instantly crowded im-
mediately it opened. Some 503
items changed hands.

The CCARC wishes to
acknowledge the generosity of
the following companies and
individuals who provided prizes
for field day events and/or dis-
play stands: Applied Technol-
ogy, ANARTS, Dick Smith Elec-
tronics, Emtronics, Ferguson
transformers, Hy-Q Industries,
Lyle Patison VK2ALU, NSW
QSL Bureau, Scalar Industries,
Sideband Electronics Engineer-
ing, Sideband Electronics Im-
ports, Sideband Electronics
Sales, Trio-Kenwood (Aust.),
Union Carbide (Aust.), Vicom In-
ternational, Westlakes Radio
Club, WIA NSW Division, YRS
Education Service.

See you there next year.

Security for radio transmissions

In the past, users of radio communications could rely on a
reasonable degree of privacy as a matter of course. However,

this is no longer the case.

The ready availability of
monitoring equipment, such as
the scanning receivers, plus the
general interest and desire to
eavesdrop, has significantly im-
pinged on the privacy of these
communications media.

Today, radioteletype and data
communications are being
used at an accelerated rate for
the exchange of confidential in-
formation. Public safety agen-
cies, utilities, law enforcement
and private and industrial in-
stitutions are transmitting in-
creased volumes of sensitive in-
formation.

‘Privacy devices’ for radio
communications provide as-
surance against compromise.
To be worthwhile, a privacy de-

vice must be effective against
determined efforts to “break” its
security. Equipment that is
made useless by easy decoding
defeats its basic intent.

With this object in mind,
Vicom International, Profes-
sional Products Division, is to
release a range of digital and
analogue security devices pro-
viding a wide range of security
codes. Many of the units are
simple and the devices can be
fitted with only minimum mod-
ification to the radio set. For
further information, contact
Vicom International, Profes-
sional Products Division, 68
Eastern Road, South Mel-
bourne.

UHF frequency counter

The Sarrosa Model 261 UHF frequency counter has been
designed as a compact, rugged, easy to use instrument for
the frequency range 20 Hz to 600 MHz.

With optional battery pack fit-
ted, the unit is ideal for field use.
Selection of all functions is by
front panel push buttons.

A high contrast, nine-digit
LED display is provided, with full
memory, and decimal point
placement is automatic with
range and gate time selection.

For low frequency (under
5 kHz) signals, such as are used
in selective calling systems, the
input frequency is mulitiplied by
a factor of 100 in a phase-
locked loop, enabling mea-

surements with 0.01 Hz resolu-
tion to be made with one sec-
ond gate time, according to the
specifications.

The instrument features
20 mV sensitivity over its entire
range and may be overloaded
with up to 250 Vac. The instru-
ment can be supplied in a
bench case version or with or
with standard rack mounts.

For further details contact
The Dindima Group Pty Ltd P.O.
Box 106 Vermont Vic 3133.

RF power analyst with calculator.

A new RF wattmeter from the Bird Electronic Corporation
has its own built-in calculator to give direct digital readings

of its nine functions.

It operates at power levels
from 100 mW to 10 kW and
from 500 kHz to 2.3 GHz. The
model 4381 RF Power Analyst
calculates its various functions
continuously and displays the
answers at a touch of a button. it
will calculate and display vol-
tage standing-wave ratio
(VSWR), the continuous-wave
or frequency modulation power
(both forward and reflected) in
dBm or watts, peak envelope

power, percent modulation‘and
delta function. It also features a
memory which shows the
maximum and minimum op-
timum values for when making
adjustments.

Other models in the 4380
series can handle up to 250 kW
and further information can be
obtained direct from Bird Elec-
4ronic Corp, 30303 Aurora Road
Cleveland (Solon), Ohio 44139
USA.

ETI May 1980 — 111



HELP!

Amateur Radio Book Stock Clearance
We're wildly overstocked with many of our popular
Amateur Radio books. So much so that we've got to
clear space for new stock arriving for our new
catalogue. Here's your chance to SAVE on many
titles: many of these prices are lower than those in

our new catalogue!

Popular ARRL books

Electronics Data Book (B-2203) 128 pages of
essential data for all involved in electronics; not just

amateurst Stilll only $6.75

Antenna Hand Book (B-2204) One of the most
widely respected antenna books. Not just theory: designs

tool $8.75
Antenna Anthology (B-2205) A collection of

articles on antenna design, construction, etc. A must for

every ham. $6.25

Hints and Kinks (B-2206) Al those short cuts and
ideas you'd normally forget in one handy reference
volume. (Not many |em)$6.90

Radio Amateur’s Operating Guide (B-2208)
New to the game? Want to find out the correct way to do it
~here's the answer! Save on this one: Was 56 90, Now
only $3.95 while stocks last

Solid State Design for the Amateur (B-

2211) A book of the highest quality’ (EA mag.) For the
thinking amateur who wants to design his own. Great

value. $12.00
Radio Amateur's VHF Manual (B-2214)a

thorough treatment including history, principles, test
gear, etc. Practical, too! $6.95

SSB for the Radio Amateur (B-2212)A digest
of articles on SSB from QST — theory and practice of SS8
in detail. Was $6.75, Now Only $5.00 while
stocks last. Save!

1979 ARRL Handbook (B-2219)May be out of
stock by the time this advert appears. If not, you'll save
$5.0011 Was $14.95, Now $9.95!

Getting to know OSCAR (B-2220) what
OSCAR is all about, how to use it, how to set up your
station. Easily understandable. Now save nearly 20%: was
$5.50, now only$4.50

Radio Frequency Interference (B-2222) How
to identify and cure RFI. Keep on side with your neighbours:
and the Rl Was $5.50, Now reduced to only $4.50!

Solid State Basics (B-2224) Provides both the why
and the how of transistors, ic’s, and other solid state devices.

Was $B.75; Now only $6.75

Mini Log Book (B-2235) Just the thing for mobite or
portable use. All the data you need to record in a handy size.

Great value a1 $2.00

DICK'S OWN ‘Australian Amateur Radio
Handbook’ (B-2320) The first amateur book written
just for Australia. In a relaxed. easy-to-read style, it's a
great gift idea for anyone interested in the world of
amateur radio. Only $6.85

DICK SMITH

125 York Street, SYDNEY.
Nsw‘” Hume Highway, CHULLORA.
162 Pacific Highway, GORE HILL.
30 Grose Street, PARRAMATTA
396 Lane Cove Rd,  NDRYH RYDE
WOLLONGONG.

263 Keira Street,

But remember: these prices are
current only while current stocks last. HURRY!

Ph 290 3377
Ph 642 8922
Ph 439 5311
Ph 683 1133
Ph 888 3200
Ph 28 3800

Big savings on 1979 world callbooks: Yes:
great value for the ham or swi on a budget. Last year's
callbook maybe, but the contents don't change all that
much from year to year!

US Callbook (B-2260) All the amateurs of continental US,
Hawaii, its posessions etc. Was $21.95, now reduced to
only $17.50

Foreign callbook: All areas of the world (including
Australia) with the exception of the US. Was $20,95,
now reduced to only $17.50. SAVE! (8-2262)

WIA AUSTRALIAN CALLBOOK (B-2317)
The most recent Australian callbook listing amateur
operators and registered SWL's in Australia and PNG, No
amateur can afford to be without one! Only $2.95

EA Logbook (B-2258) More than just a logbook
contains loads of data and amateur information too. Plus
plenty of room for your station log. Was $2.50, now reduced

to only s1 .95

World Atlas (B-2268) Ever wondered where that DX
call actually came from. This handy size atlas is ideal for the

shack, $3.90
World Prefix Map (B-2264) Not just great wall

decoration for your shack: this map shows the amateur
prefixes of all zones, too. $2.20

1979 World Radio TV Handbook (B-2081)
Great value for SWL's and amateurs too. A listing of all
known broadcast stations in the world including frequencies.
Great for frequency checks!

Was $15.95, now reduced 10 $12.95!

Reference Data for Radio Engineers (B-
1104) Contains 8 wealth of data in its 1196 pages!

Hundreds of charts, graphs, nomograms, etc. The ultimate
reference book for anyone in elactronics. Was $35.00,

Now only 528-00

Radio Handbook (B-1106) Over 1000 pages: one
of our most popular reference books. Easy to understand.
Was $$25.00, Now only $20.00!

Amateur Radio Techniques (B-2040) By Pat
Hawker of RSGB. Absolute bargain, 300 pages, covers
just about everythingl Only $8.25

Guide to Amateur Radio (B-2042) Another
RSGB/Haker book. Assists the newcomer to ham radio in
starting his shack and operating correctly. 112 pages

Great value at $3.50
VHF/UHF Manual (B-2054) Huge hard cover

manual covers exciting world above 30MHz withiparticular
emphasis on microwaves. $17.00

80 metre DXing (B-2286) Includes all aspects of
80 metre operation, including antennas, proption char-
acteristics, operating practices, etc. Was $5.50; now

reduced to just $3.90!"!

ELECTRONICS

VIC 399 Lonsdaie Strest, MELBOURNE. Ph 67 9834
656 Bridge Road.  RICHMOND. Ph 428 1614
QLDIBS Legan Road. BURANDA. Ph 391 6233
842 Gympie Road, CHERMSIDE. (Opaning Soon,
ACT 96 Gledstone Street, FYSHWICK.  Ph 80 4944
SA 50 Wright Street,  ADELAIDE.  Ph 212 1962
WA 413 William Street, PERTH. Ph 328 6944

MAIL ORDER CENTRE: PO Box 321, NORTH RYDE NSW 2113. Ph 888 3200. PACK & POST EXTRA

STUDYING FOR
THATLICENSE?
The Ham Exam Cram Book (B-2314) Great

for that last minute Yevision. Typical questions and
answers explained: A beautyl Only $2.95

1000 Questions for the Novice License (B-
2316) From the WIA, covers everything from Ohm's law
to the regulations. With answers.

A bargain at only 53.95

Questions and Answers for the Novice
License (B-2315) Put out by Westlakes Radio Club,
this book covers alil the typical questions you are likely to
be asked — with answers. $4.95

500 Questions for the AOCP (B-2318)Similar
1o above books, but this one is for the big one: the full
amateur license. it's money well spent at just §3,50

VHF Handbook (B-2300) Covers all major VHF
subjects: propagation, antennas, repeaters, satellites, etc
etc. Clear language, 336 pages. $6.95

Wire antennas (B-2302) How to build a large
number of types of wire antennas, including ‘invisible
types where neighbours might be a problem. Covers 160

to 2 metres) $6.95
Cubical Quad Antennas (B-2304) The world

tamous classic on Quads, revised to give new data and
details of quad construction. Reduced from $5.50 to only

$3.90 SAVE!
Beam Antenna Handbook (B-2306) Gives

dimensions of beams from 6 to 40 metres, covers test
instruments, baluns.etc. Only $5.75

welcome here
SHOPS OPEN 9AM to 5.30PM
(Saturday: Sam till 12 noon)
BRISBANE: Mall hour earlier
ANY TERMS OFFERED ARE TO
APPROVED APPLICANTS ONLY

RE-SELLERS OF OICK SMITH
PROOUCTS IN MOST AREAS OF AUSTRALIA




Dubai tests

The small but rich Persian Gulf state of Dubai, in the
United Arab Emirates, has commenced test transmis-
sions from their newly installed shortwave transmitters.

Dubai's plan for an inter-
national shortwave service
was mentioned back in Oc-
tober ETI, when the station
was in the process of recruit-
ing technical and program-
ming staff from around the
world.

Radio and TV Dubai has in-
stalled three shortwave trans-
mitters of 300 kilowatts each.
Since early in March they've
been heard testing on 21 500
between 0600 and 1000, with
programming in Arabic relayed
from the Home Service. Broad-
casts have been directed to
Europe, but have still been well
heard in eastern Australia.

Dubai plans to start an En-
glish service once tests are
completed and regularly
scheduled programmes are in-
troduced. Most programmes
will be directed to listeners in
either the Middle East or
Europe, but if the recent test
transmissions are any guide
these broadcasts should still be
easily heard here, with the 300
kilowatts of juice helping mat-
ters along. The plans of Dubaito
mostly use higher frequencies,
from the 25 metre band up-

wards, should also be a big fac-
tor in ensuring reliable recep-
tion in Australia.

The station has registered a
number of frequencies with the
International Telecommunica-
tions Union (ITU) in Geneva,
which has the task of co-
ordinating usage of channels in
the crowded shortwave broad-
cast bands. Dubai's current re-
gistered frequencies are: 7105,
9590, 9680, 9755, 11 730,
11830, 15110, 15115,
15160, 17710, 17 790 and
21 480. Interestingly, although
the first tests took place on
21 500, this frequency has not
been registered with the ITU!
Nevertheless, the above fre-
quencies are the outlets to
watch for further Dubai broad-
casts, with most broadcasts
probably taking place between
0600 and 1630.

If you hear any of the test
broadcasts from Dubai, why not
let them know about reception
conditions in your location? You
can write to P.O. Box 1695,
Dubai, United Arab Emirates.
Address reception reports to the
Chief Engineer, Dubai Radio
and Colour Televsion.

Latin African Log

The 1980 edition of the Latin American and African Radio

Log is now out.

The 1980 Log contains a full
listing of all stations, in fre-
quency order, which have been
heard in east Australia since
March 1979 and are located in
Africa or Latin America.

The Latin American section
covers the full shortwave range
from 2 MHz through to 30 MHz,
while the African section con-
centrates on stations heard
from east Australia in the tropi-
cal bands 2000-5900 kHz.

A special feature of the 1980
Log is the full list of QSLs re-
ceived over the last 14 months
from Latin American and Afri-
can regional stations. This pro-

vides such information as to
how long a station has taken to
reply to a reception report,
whether the station will answer
reports written in English (most
do!), and if the station sends a
card, a letter or other goodies
such as pennants etc.

The 1980 Latin American
and African Log Is a 16-page
booklet available from the
ARDXC for . Just write for
your copy to the address in this
column. This is an invaluable re-
ference for all the DXers seeking
to identify the exotic stations to
be heard during the coming
winter months.

RADIO GAUCHA

OM
680 KHZ

49 m

6.135 KHZ

25m
11.915 KHZ

ANOS DE COMUNICACAO

Agradecemos
a sua sintonia.

Thank you
for your
syntonization.

International schedules

Unlike stations on the mediumwave band, international
shortwave broadcasting stations do not have fixed frequen-
cies. Instead, frequencies are changed at regular intervals
throughout the year to take advantage of seasonal propaga-

tion factors.

Most international shortwave
stations prefer to use higher fre-
quencies during the summer
months, and then switch to
lower frequencies in the winter
months when less sunlight
means the ionosphere supports
generally lower frequencies.

Right now, intemational sta-
tions have just adjusted fre-
quencies at the start of the
J-1980 transmission period,
and the J-80 period will last until
the first week in September,
when the S-80 period com-
mences. Other transmission
periods begin on the first Sun-
day in November (period D),
and in March (period M).

International stations are
usually pleased to forward their
schedule to listeners on request,
free of charge. As we approach
September, why not try writing
to the international station you
are most interested in and re-
quest a copy of their $-80
schedule? You can write to most
of the better-heard stations in
the capital cities of the country
where they are located. You will
then be able to keep track of the
frequencles of the station when
the changes occur in Sep-
tember.

Another good idea is to write
a reception report to the station
telling how well you are hearing
thelr new frequencies. Interna-
tional stations are especially

keen to know of any interfer-
ence to their broadcasts, and
the name of the interfering sta-
tion if you can identify it.

All this is called “feedback™
and is an important part of the
DXing hobby. Such feedback
from the listener to the station
makes DXing the active hobby
that it is today, being a step up
from the passive SWLing pas-
time. A bonus will come to you
in the form of QSL cards from
the broadcast stations to whom
you report.

Bhutan

Some time ago, at the
suggestion of ARDXC, the
National Youth Association
of Bhutan introduced an
overseas service, at a time
which would allow propaga-
tion over long distance
paths.

The transmitter used is, in
fact, one operated for amateur
applications at other times, and
the current schedule is as fol-
lows: 7040 0600-0900 (Sun-
days); 4690 1100-1400 (Wed-
nesdays and Fridays). English is
at 1300-1400.

The station Issues a QSL, but
only does so for specific, fully
detalled DX reports, and for this
reason Is regarded as one of the
rarest SW stations currently
operating.
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erections

Consult the experts with
over 25 years in the field

LOOK! Colour Specials

Hills Antennas:
S (oW -4,
EEC. e

Airways Anti Ghost/
104/0 great for DX .. ]
6/1 another for DX ............cccoeeunneennnns

Channel Master
50 for DX SE.L...ccooovnvnnnnen. - .44 .30
Rotator complete..............coen....... .99.00

Mast Head Ampiifiers
Hills MH4 ..............
E/Craft M.H.22
Kingray M.H.20 ....

Hliis Antennas
: | _NEECEE————
(O fer /= I
CA.16 Phased array

Channel Master
3615-9 element ..........cccoon......
3614-13 element .
3613-17 element .
3612-21 element .
3610-24 element .
3617-28 element

Matchmaster

B G e s - - o s TR S .24.79
up to 82/C/7.. .69.01
F.M.

[V Ty - eSS i 27.25
F.M. G6 fringe........ccooovorerrnriirrcne. 51.47
Indoor Aerials

Standard Spiral............cccocvveeieccrinnind 4.94
Helifan ...13.80
Gutter Grip GGR..........ocoooocvirnnn, .18.65

NEW SR.20 Marine Aerial or Caravan An-
tenna — built in mast head ampilifier has
many other fine features,

I N, — - L $143.50
We have the largest range of television
amplifiers in Australia suitable for V.H.F.—
U.H.F. Twin 750hm skirting outlets. Chas-
sis mount 750hm.

. JoXcl 1 1§ o

or buy 10 for ................. n
Channel 2 Attentuators....................

NOTICE:

To INSTALLERS/ WHOLESALERS
Save doilars on coaxial cable.
Ring now for the best prices & cable
in Australia.

FREE ADVICE GIVEN

68 Whiting Street, Box 398,
ARTARMON 2064.

Phone now 438-4308 ext 6.
Hours: Mon-Fri 8am to Spm.

WE HAVE WHAT YOU WANT

ELEGTROCRAFT MFG PL
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MICROCOMPUTER
SOFTWARE

Proudly present the
largest range of software
in the world for the
COMMODORE MICRO
COMPUTER.

“PETSOFT”

Over 200 programs
Including:- Over 40
Business Programs Over
68 Programming Aids &
Tutorial Programs. Over
80 Simulations and
Games Programs.

¢ Both cassette and
disc based programs
available.

¢ No hassle
guarantee - if our
programs don’t load,
we will replace free
of charge.

e Write or phone
now for our fabulous
free catalogue.

DATASOFT

139 Guildford Road,
MAYLANDS W.A. 60B1.
Tel: (08) 871 7169
Agents required all
States.

SYN-| Single

Board Computer .  $210.00
KTM-2 CRT/TV

Keyboard terminal

BAS-1 8K BASIC

ROM for SYN-1 . $149.00
BUFFERED s
MOTHERboard for -
SYN-1, KIM-1 or .
AIM-65 systems .. §179.00

16K-8 lully tested
memory board
WRITE PROTECT
and BANK switching
for SYN-1, KIM-1 of
AIM-65 systems . .

Programmer and
EPROM/ROM
Board MEMORY
mapped EPROM
programming will
program up to 16K
per command
firmware in PROM
Included. For SYN-1,
KiM-1 or AIM-65

AUTOMATIC
TELEPHONE
DIALER PROM
dialling 32 numbers
plus other options

§$180.00

PRESETABLE
COUNTER 5 digits
suitable lor counting,
batehing and
numerical controf

DIGITAL
TACHOMETER

$120.00

(

STEPPING
MOTORS wide

range for N.C. Con-
trol, Plotiers, HAND HELD

Variable speed. Servo TACHOMETER
Control ete. From . $180

$49.50
STEPPING MOTOR DRIVING CIRCUITS for 3 or

4 phase in Mode 1 phase 2 phase 1-2 phase excita-
tion. From

THUMB WHEEL SWITCHES .
— $2.20ea.

s
TROXINITY TRANSDUCERS hk}': ‘
— $15.00ea. ' 'h
Mail orders add $3.50 for
postage and packaging

67 Blackshaw Avenue,

G.c.s. MORTDALE 2223.

Telephone: 570 1225

(Trade enquiries invited)




Laos good

Shortwave broadcasting in
Laos is very extensive, with
most of the main towns pos-
sessing a shortwave trans-
mitter.

Nevertheless, broadcasting in
Laos has a touch of the exotic,
with most transmitters being of
low power, apt to drift in fre-
quency, and tending to operate
on odd-ball frequencies welil
away from the mainstream of
the shortwave bands.

The Vientiane National sta-
tion operates on a conventional
49 metre band outiet of 6130
and usually gives good signais
after HCJB in Ecuador leaves
the frequency at about 1130
nightly. Vientiane has a major
news bulletin at 1200 preceded
by clock chimes, and this prog-
ramme is usually relayed by all
other shortwave stations across
the country.

Best heard of the regional sta-

tions at present is Savannakhet
on 7385, sometimes drifting
down towards 7380. This sta-
tion usually opens by 1100, but
try them alittle later for, by 1200,
signals should be much im-
proved.

Also showing at present is
Luang Prabang on 7000, which
is either a recent deliberate shift
in frequency, or just a drift from
6997. The recent change of fre-
quency, whatever the cause, is
helpful for it means Luang
Prabang is now relatively free of
interference from the strong
China station on 6995.

Pakse is another of the reg-
ional stations which is fre-
quently well heard, and the last
monitored outlet from them
was 6600. But just as signals
became quite good, it has be-
come inactive recently, al-
though this may be only a tem-
porary silence.

Brazilian signals peak

Autumn in east Australia is the best time to listen for Brazi-

lian stations.

The Brazilian shortwave
broadcasting set-up is quite un-
ique and exciting, with hun-
dreds of stations on the
shortwave bands from 60
metres right up to 16 metres.
Probably the best reception is
on 49, 31 and 25 metres. These
are best heard at their local
sign-on times, around 0800 or
0900. Signals travel almost di-
rectly across the South Pole
from south eastern Brazil. A
great circle map is most useful
for studying propagation paths,
and retail outlets, such as Tech-
nical books in Melboume and
Dick Smith stores, make these
available. Some of the stronger
Brazilians this year have been:
5965, Radio Guaiba in Porto
Alegre, which has a lively musi-
cal format up to 1000 after
opening at 0900, then has a
news programme called “Radio
jornal da Guaiba" from 1000.
9675, Radio Marumbi Limitada
at Florianopolis, which can be
heard from about 0830. They
have music up to 0900, then
often have religious segments.
Listen for the drum roll and
identification announcement
just before 0900.

On 9545, Radio Universo at

Curitiba. This station has in pre-
vious years been a tough DX
catch, but has been strong on a
clear frequency of late. The sta-
tion opens at about 0850, and
also seems to favour religious
segments at 0900.

On 11 765 is Radio Tupi in
Sao Paulo. This one can be
heard from about 0820 and has
some very wild DJs, plus some
great Brazilian rhythm bands.

On 11 780, Radio Nacional at
Brasilia, is the national network,
and often carries news reports
from 1000 which are relayed
from stations across the coun-
try. This one often shows up in
the mornings also, at around
2100 to 2200, and is heard in
parallel with the other Brasilia
outlet of 15 445,

Although all these stations
broadcast in Portuguese, most
will reply to reception reports
written in English. Some of
these stations also send colour-
ful stickers or pennants, in addi-
tion to verification cards or let-
ters. The addresses of all these
Brazilian stations, and any
others you may hear, are given
in the World Radio and TV
Handbook.

Belgian Radio in French

Radio Television Belge in Brussels, the French network of
Belgian broadcasting, has announced their schedule effec-
tive up to the end of September.

The station will operate continuously on Sundays, from 0500 to
sign off at 2000, using 21 460 and 15 210.

Monday to Saturday transmissions are broken into 5 separate
blocks after which frequency adjustments are made:

0400-0515 Brussels will use 11 880 and 15 210.
0515-0615 they will be on 21 460 and 15 210.

The next segment, 1030- 1230, will be broadcast on both 21 460
and 15 210. The next programme block from 1400-1545 is listed to
use 5965 and 21 460. The final segment is on air from 1600 to
close down at 2030, and is to be broadcast on 21 460 and 15 210.

RTB will be happy to supply listeners with a frequency schedule
and programme details. Should you wish to receive a copy of the
English language schedule then you will need to write to BRT which
is the Dutch language network. BRT has not made the schedule
available as yet, but you could write requesting a copy to: BRT, P.O.
Box 26, B-1000, Brussels.

African news

With our winter approaching, DX signals on the lower fre-
quency bands improve, in particular around our breakfast
period, on 5 MHz.

Interesting African signals to watch out for, which have been
heard around Eastern Australia recently, include:
5020 Niamey (Niger) with North African vocals, French programme at
2040;
5010 Garoua (Cameroon). Local music, French 2045;
5005 Radio Ecuatorial, Bata (Equatorial Guinea). Spanish and local dialects
2030-2100;
4990 Lagos (Nigeria). Home service, with English and Vernaculars, from
around 1900;
4976 Kampala (Uganda). Recently reactivated channel, Swahili service
around 2040;
4911 Lusaka (Zambia). High powered outlet, brought back into use recently,
often has telephone phone-in programmes from local listeners around
2015;
4820 Luanda (Angola). Portuguese programming around 1900-2100

Radio Thailand in clear

Although close to Australia, and with a regular international
service on shortwave, Radio Thailand is not one of the better
heard Asian stations.

Currently however, Meanwhile, the Home Service

Bangkok’s English service is on
a clear frequency during the
evening programme.

The English service is heard
on 9655 from 1055 to 1155,
with news at 1100. The English
programme is also listed for
broadcast at this time on
11 905 but reception of this out-
let is virtually impossible in Au-
stralia at present due to the
Central Broadcasting System in
Taiwan using the frequency in
our evenings for programmes
to China.

Most Radio Thailand prog-
rammes feature interesting
talks about the country together
with local music.

from Bangkok, in Thai, is often
audible on 4830 from fade in at
about 1300 through to sign-off
at 1600.

NOTE! All times are given in Green-
wich Mean Time (GMT). To convert to
Australian Eastern Standard Time, add
10 hours (11 hours for Daylight Saving
Time).To convertto Central Time, add
9.5 hours and for Western Time add 8
hours. All frequencies are in kHz.

Shortwave Lo ings is compiled by
Peter Bunn on behalf of the Australian
Radio DX Club (ARDXC). Further in-
formation on DXing or the activities of
ARDXC may be obtained from either
PO Box 67, Highett Vic 3190, or from
PO Box 79, Narrabeen NSW 2101, fora
30¢ stamp.
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The Sunwalch

D
years [ SRR
Yyounyg ) oOUTPERFORM ANY

WATCH SOLD TOD

PERMANENTLY
SEALED TO WITH
STAND ABUSE AND
THE ELEMENTS

and SPACE AGE ACCURACY =
stillon You will never worry about accuracy

top again. Sunwatch is accurate to within
one second per month.

The Sunwatch incorporates a | o MAGNETIC
programimable microcircuit synthesisor id SLIDE
that's § times more accurate than the r SWITCHES
latest Quartz Accutron. -
CRYSTAL U N ITs L.E.D. DISPLAY (LIGHT EMITTING DIODE)

READ THE TIME IN THE DARK — BETTER

THAN L.C.D. DISPLAY

NEVER REPLACE BATTERIES
The Solar cells last virtually forever, so
you will never replace a watch battery
again. Four varying light intensities are built
into the viewing display

The Sunwatch adjusts automatically to
any light, you can always read it, even in
the brightest sunlight.

100% COMPLETELY WATERPROOF
Sunwatch can be left in salt water for

10 DISPLAY FUNCTIONS

‘/ The Sunwatch is capable of
7/ displaying, the following information.
jg’ @‘ L @ Hours @ Minutes ® Seconds e

Months @ Dates @ Leap Year @ Speed
calibration e AM/PM indicator
® Seconds count off e Easy to read
e A natural side view display

SO_}_.#\R AGE EFF1C1$NCY X h months, dive with it, shower with it. There

. . e power source: Tiny silicon power cells ings, no ‘0’ 2l t

[ ] Depade COUﬂtlng Un.ltS to 1 Hz. which are constantly being energised by ‘>_~ ?er:kr.\qrgze:::gsn:t;" spggegss i?\rs:iee tsheo

o Wide Band Amplifier for your | feua bt et R e R o

Cqumer. 1 MV sensitivity, band system charged. Should the watch not be £ )
width 1-250 MHz. exposed to light it will continue to operate 53 PROGRAMMED TO THE IYEAR 2100
for months on stored power. - 8 The built in computer on a chip will

M [ always display the correct time, date and
anufacturers of INDESTRUCTIBLE oQ month. Also it automatically adjusts the

PlEZO ELECTR'C CRYSTALS The Sunwatch is shock resistant to 5,000 (OXT] watch calendar for long and short months,

Contractors to Federal and State S:é\r/;l:?:; 'L::,'r':e‘:?,""gnhgf:v Vlvm:}[ = gé 321'31‘65"1’3::,‘3 ;‘,,2;395?'32"3‘,’“? -

Government Departments. boiling water for 3(?m?r'\u'u:’s?‘f:reeze itina E'O WARRANTY .
REPRESENTATIVES: block of ice for a year. =0 The Sunwatch is covered by a 2 year
NSW: J. E. Waters, Imagine Split Second accuracy for the (‘i‘); warranty issued by the maker: in UYSAA.

11 Salisbury St, Botany. 2019. fe:; °t' voqll;lhfe. Siniatchlisiigtually <“n‘ A copy of the warranty comes with every
Ph 666-8144 ) L :’f‘mm' s watch. Every watch has a serial number.

SA: Rogers Electronics, CUTONDOTTEDUNE _ P.O. BOX 410, SURFERS PARADISE, QUEENSLAND 4217 PHONE (0751383472 MELBOURNE PH: 467 2887
2?1 %% 'ygagés%tepney‘ 5069. —— e ———— —— — ———— ——— —— 7

QLD: Fred Hoe & Sons PIL, | *«BRUSHED STAINLESS STEEL Please Print Clearly '
246 Evans Rd, Salisbury North. AT $199 |
Brisbane. Ph 277-4311. | .BLS/'}(E:ELF/I\NTISSSB%N STAINLESS NAME ___ I

WA: Westest Electronics, ;

71 Jean St, Hamilton Hill. 6161 : .G%kgEPkéTSEZ%llSTAlNLESS STEEL ADDRESS. . — ]
(Mail only) Ph (09) 337-6393. ) ) .

TAS: Dilmond Instruments, | (All prices include registered mail} . e _ POSTCODE |
PO Box 219, Bellerive. Hobart. | ::335:231%;7233%&%% |
Ph 479-47-9077. BTy SUNWATCH CHEQUE [:] s -

Send SAE for n talogue or quote for | pecal }:EFUND 1 D l

an ew cata e quote Please allow 4 weeks delwery. All watches MONEY OR DER $

your requirements. sy rEyRtered] psts _———— I

SOLE AUSTRALIAN AGENT & DISTRIBUTOR
e | QUALITY GIFTS sank carono [T T T TTTTTTTTT1]I
Bright Star i s L e
1) bankcard |
- | r.0.80x 410, sURFERS PARADISE, \_—J |
ty. QUEENSLAND 4217.| PHONE (075) 383 472
Crystals: |
One of the best investments you can make. Thousands of earlier models sold

PO Box 42. Springvale. in the U.S.A for as high as $500.00 or more.
Ph (03) 546-5076 Telex AA36004
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Grado cartridges have
more than left their mark in the
minds of many serious hi-fi
enthusiasts.

But while these
audiophiles have spread the
Grado’s reputation of cartridge
excellence throughout most of
the world, there still exists one
group of people who have yet to
experience the Grado difference:
Australians.

It is Audio 2000’s
intention to correct this
oversight.

Hi-fi enthusiasts are a
diverse lot, owning everything
from a modest set-up costing a
couple of hundred dollars to the
serious types who control
systems costing many thousands
of dollars.

Subsequently, Grado has
developed a range of cartridges
that satisfy the individual
requirements of each.

All Grado cartridges.
from the $850 Signature 3 to the
$18.50 FTR +, have Grado's
cartridge engineering excellence
in common:

1. All have a lower tip
mass which vastly improves
tracking ability, thereby also
reducing groove distortion.

2. All have a cantilever
assembly which is robust.

3. All have user
replaceable stylus assemblies.

While all this may be
musi¢ to your ears, the real
Grado difference stems from the
ability to overcome many of the
electromechanical distortion
products found in other modern
cartridges (by the Flux Bridger
Principle), and the ability to
deliver correct tonal balance
with its very extended top end
and tight bass.

For more information
about your next cartridge
contact Audio 2000: P.O. Box
107 Brookvale, NSW 2100,
phone (02) 939 2159.

Making sound. sound better.

PHILIPS LOUDSP

Why spend a fortune
on imported loudspeakers?

You can build your own for a fraction of the cost!

We stock a wide range of European-made Philips
loudspeaker components and matching cross-over
networks.

We also have the range of Philips speaker kits and the new
Philips/ETI 4000 series loudspeakers, with or without
enclosures.

Don’t worry about your skills; we willshow you how easy they
are toconstruct. For a modest charge we will even assemble
them for you!

NOrthpoInt A v s, o s o270

oy WAGNER SE8E%56ice 305 Liverpool Rd, Ashfield. Ph 798-9147.
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Toshiba
Semiconductors:

BU126 only $1.70
BU208 only $2.84
S2530A only $2.36
BU326A only $2.36

Plus sales tax and
postage.

MINIMUM ORDER 10 pieces
of any one item

Write for detalis of the above and
other items avallable.

SKANTIG s

SERVICES PTY. LTD.

30A Thornton Crescent, Mitcham
3123.
PO Box 141, Mitcham 3123.
Telephone 874-5888.
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NOW AVAILABLE ON VIDED

THE WHOLE COUNTRY
IS WAITING TO SEE
JACQUELINE BISSET
AS YOU'VE NEVER
SEEN HER BEFORE!

‘2;cque|ine Bisset is more stunning in
‘Secrets’ than in the ‘Greek Tycoon’

which hardly seems possible. Not only is
La Bisset ravishing in 'Secrets’, she is
also nude . . .” — Bill Van Maurer,
Miami News

] =3 5
“Jacqueline Bisset — This tantalizing
beauty, usuaily mired in bad films, is
here given a chance to evolve in a com-
plex, intriguing fashion to create a

woman very much the product of these
confused times.” — Candice Russell,

Miami Herald
o

STARRING U
JACQUELINE [
BISSET

LONE STAR PICTURES
INTERNATIONAL RELEASE
COLOR BY CFI - R

BECOME A DEALER
FOR OUR EXCLUSIVE
VIDEO MOVIES

We are seeking dealers in the hi-fi and record
retail trade for the sale and rental of “'The Video
Classics Movie Cassette Library™. A range of
30 full-feature movies on video cassette. A
Video Classics dealership offers high profit
returns, excellent margins and full back-up
with colour brochures, posters, window stic-
kers, advertising and the opportunity to
capitalise on the fastest growing section of the
electrical trade.

* X X K X *

Sneak Preview Cassette

Indicate format required. Send us $25, and

we'll send you a great in-store entertainment
romotional video cassette of trailers of our
est movies,

* % % % % %L

——————————————— -1
' Send for colour catalogue or dealership detalls t0: |
'\ |
| IDE 64 Arthur St, |
| (mhi szydg‘ey. 2060. |
02) 92-6400,

: ( LASSICS 92-6388 |
| Name........ l
l Address '
l [

Jd

J
N R R
' ¥

Mail Order

KEF
Drivers

& Kits

CERTIFIED MAIL
DELIVERY THROUGHOUT
AUSTRALIA
& NEW ZEALAND
Bankcard accepted

IMHEF
Bi3S

Superb 30 x 21cm
bass driver, with
solid flat diaphragm
of unique
construction, acting
as a perfect rigid
piston, to give clean,
distortion-free bass
over the frequency
range 20-1,000Hz.
The KEF range also
includes mid range
and high frequency
units, with dividing
networks designed
to link them into
compatible systems.

For fullinformation, write to:
AUDIOKITS

POBOX 553
BROOKVALE NSW 2100




These GRAFEX style computer generated
predictions are provided courtesy of the

pn n JUNE 1980 M .
"“n\ Australian lonospheric Prediction Service.

Covering 3 to 40 MHz, these predictions
show the times radio contact is possible
between the areas designated beneath each
graph, as well as the possible ‘mode’ and
reliability. Vertical columns indicate time —
commencing at 0000 UT on the left, to
2300 UT at right. For reliable predictions
follow the times and frequencies indicated
by the F character.

Complete information on using these
predictions can be obtained by sending a
stamped, self-addressed envelope to:-

ET1 — Predictions
3rd floor 15 Boundary St

RUSHCUTTERS BAY NSW 2011.
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fact:
there’s a Shure
microphone
that’s ri%ht for your
application

& equipment...

SMs81

First of the new
breed of high-
performance, studio-quality unidirec-
tional condensers—technically state-
(of-the-art, exceptionally
irugged and superb
sound.

e
SM59

You've seen it on
TV musical shcws where sound
guality is a must. Unidirectional,
ynamic with exceptionally flat
response, extremely low handling
noise; mellow, smooth, and accurate
sound.

4
5

SM58

The most widely
used “on-stage”
hand-held dy-
namic cardioid
microphone—the world standard
noted for its

distinctive, crisp
sound. é

®

UNIDYNE® 111
The world-tamous
UNIDYNE® I family
offers top value per

- dollar. Uniform car-

dioid pattern helps control off-axis
coloration, background noise, and
feedback.

o ' &
%  sMel
4 | #Omnidirectional dy-
L_Jnamic. Outstanding

low handling noise.
Handsome, smooth
looks with new VERAFLEX® dent-
tesistant grille—a favorite on-camera
mic with soundmen and entertainers.

AUDIO ENGINEERS P/L

342 Kent Street,
SYDNEY 2000 N.SW.

AUDIO ENGINEERS (Vic.)

2A Hill Street,
THORNBURY 3071 Vic.

fact:

the microphone
is your link
with your
audience

Eddie Rabbitt

4 Marilyn McCoo and
Billy Davis. Jr.

Take it from the Professionals. ..

A top-quality microphone makes a
measurable difference in upgrading the sound
of any system—and Shure microphones are
universally recognized as the world's standard
of quality. Wherever sound quality, reliability,
uniformity, and intelligibility are prerequisites,
you'll find that professionals choose, and use,
Shure. You'll find more Shure microphones
than any other single brand in applications as
diverse as live entertainment, radio and TV,
hotel and auditorium sound reinforcement,
churches and temples, Congress, legislatures
and the White House, and public safety—
anywhere that sound excellence is a prime
consideration. They are the reliable,
professional connection between you and the people you're trying to reach.
Send for complete literature. Please let us know your microphone application.

The Sound of the Professionals

‘HEENEE

AUDI!IO ENGINEERS (Qid.) ATHOL M. HILL P/L

51A Castlemaine Street, 33 Wittenoom Street
MILTON 4064 Qid. EAST PERTH 6000 W.A

AE145/FP



Top AMPEXREEL {o REE\ TAPE

at one-third normal price!

The USA Ampex Corporation has made available
a substantial quantity of ‘off-cut’ tapes from
their highest grade material. All tapes are 1800 ft
(549 m) by %", 1 mil ferric oxide on standard
7" reels.

There’s a slight gamble involved — but one in
which you either win a lot — or a hell of a lot!

Here’s why:
The tapes offered are of differing types and you
take pot luck on which you receive.

BUT, The lowest quality is Ampex’ superb
Ampex Plus seriest The highest is Ampex’
Grand Master series!

SO. If you draw the Ampex Plus’ you'll be
paying about one-third the usual price. If you
score the Grand Masters you’ll be paying about
a quarter usual price.

YOU CANNOT LOSE. If you are not totally
and completely satisfied with your purchase,
Dindy guarantee to return the full purchase
price without question provided the tapes are
returned within 14 days in the original packing.

Identical tapes to those offered are marketed
in the USA by Ampex, using the trade name
‘Shamrock’. This trade name is also used for

those offered here.
NOTE: This offer is made by Dindy Marketing f r 10
(Aust.) Pty Ltd and this publication is acting as
a clearing house only. Cheques should be made I

payable to ‘Ampex Tape Offer’ and sent,
together with the order form or accompanying
letter, to ‘Ampex Tape Offer’, c/o ETI/ Plus $2.00 for post and packing.
Magazine, 15 Boundary Street, Rushcutters
Bay NSW 2011. We will then process your
order and pass it on to Dindy, who will send
you the goods. Please allow up to four weeks

for de/{'very. . . o Please supply ....... tapesat$39forten $...........
Owing to the exceptionally low offer price, T ;
the minimum ordering quantity is ten tapes E Plus post and packing, any quantity:— $2.00
(total $39). w TTAL 4 9.
<
- NP e e s =~ 35 o 72 T T BES 1 i b
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Hands up if you

how to

It's a fact: thousands of people have bought or
built graphic equalisers recently, but only a tiny
percentage have any idea how to use them.
Sure, it’s fun to listen to the sound change its
character as you play with the knobs - but after
that, what?

Those ‘in the know’ have known about a device
which would allow you to get the most from your

use it . ..

This device, called a ‘Graphic Analyser’, allows
you to obtain a virtually ‘flat’ frequencyresponse
from your audio system - whichiis what hi fi is all
about, isn't it?

Trouble was, graphic analysers weren’t all that
common. That was, until March Electronics Aust-
ralia magazine described a particularly good
graphic analyser: ideal for the hobbyist to build,

graphic equaliser.

and at low cost!

e it is: / !
Analyser kit from Dick Smith

Playmaster Graphic

the new Electronics

Unit shown
with optional teak-
woodgrain finish timber
sleeve (see below).

Playmaster Graphic
Analyser/Level Meter

Cat K-3510 39 9 RO

Simulated Walnut Sleeve, as above:
50
Cat H-3113 38

125 York Street, SYDNEY.
Nswlﬂ Hume Highway, CHULLORA.
162 Pacific Highway, GORE HILL
30 Grose Street,
396 Lane Cove Rd.
263 Keira Street,

PARRAMATTA
NORTH RYDE
WOLLONGONG.
613 Princes Highway, BLAKEHURST

MAIL ORDER CENTRE: P0 Box 321, NORTH RYDE NSW 2113. Ph 888 3200 PACK & POST EXTRA.

You win three ways with this superb new Graphic
Analyser from Dick Smith:
1: It is more than just a graphic analyser. After you've set your
equaliser levels, it doubles as a peak level meter, reading the level
from each stereo channel and displaying it via LED indicators.
2: Itis priced under $100.00! It's this low, low price because itis
supplied as a kit: you supply the labour to put it together (a very
easy task) and save hundreds of dollars by doing sol.
3: It comes complete with full instructions, both how to put it
together, and how to get the most from your system. When it's
finished, you'll be proud to say ‘| built it!".

The Playmaster Graphic Analyser/Level Meter was designed to match
any graphic equaliser — not just its partner, the Playmaster Graphic
Equaliser. So even if you bought your equaliser ‘off the shelf’, have no
fear: this analyser will still help youl.

Why not build both! The Graphic
Analyser and the Graphic Equaliser.
They're a great pair perfectly
matched to each other. You'll really
get the most from your hi fi system
Imagine — being able to contour the
frequency response to the way you

want itl

sggso

Cat K-3500

DICK SMITH ELECTRONICS ===

Ph 67 9834
Ph 428 1614
Ph 391 6233
Ph 59 6970
Ph 80 4944
Ph 212 1962
Ph 328 6944

viC 399 Lonsdals Street, MELBOURNE
656 Bridge Road,  RICHMOND.
166 Logan Road. BURANDA
QLDMZ Gympie Road, CHERMSIOE.
ph 888 3200 | ACT 96 Giadstons Streat, FYSHWICK.
Ph28 3800 | SA 60 Wright Street,  ADELAIOE.
Opening Soon)l WA 414 William Street.  PERTH.

Ph 290 3377
Ph 642 8922
Ph 439 5311
Ph 683 1133

SHOPS OPEN 9AM to 530PM
(Seturday: 9am till 12 noon)
BRISBANE: Half hour earlier.
ANY TERMS OFFERED ARE TO
APPROVED APPLICANTS ONLY
RE-SELLERS OF DICK SMITH
PRODUCTS IN MOST AREAS OF AUSTRALIA.







wave Form Comparison of Bipolar Transistor
vS. Power MOS FET

Distorted sign Maximum speed
wave form linearity

Conventional bipolar Hitachl's new
power transistor Power MOS FET

Graphic lllustration: Simulated oscilloscope data from Hitachl Toyokawa laboratory
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Technics’
award winners
released here

Technics launched their 1980 releases at a press con-
ference in Terrigal, NSW, in March, featuring a number
of award-winning products in the line-up.

Technics’ Stereo Division
Director, Mr Toshiro Masui
said that the company en-
tered seven of its new line-
up in the 1980 Japanese
Grand Prix for Audio and all
seven came away with an
award.

Technics' SL10 linear track-
ing turntable collected a special
award and was presented at the
conference as something of an
audio star.

Although it is unlikely to be-
come an audio buff's dream it
will certainly fill a hole in the
market place.

Priced at $699 (recom-
mended retail) it Is the ultimate
in simple sophistication.

That may sound like a con-
tradiction in terms, but that is
what this newcomer is. Featur-
ing a sophisticated arm and
platter drive system plus au-
tomatic record size selection
and track repeat features, the
unit is no larger than an LP
cover in overall dimensions.

It comes with a moving coil
cartridge and a built-in head
amp and will run off both mains

and 12 volts/dc. But, although
the workings are extremely
sophisticated, it Is so simple to
operate even a baby would get
by without doing any damage.

It Is aimed at the “female
mdrket” that hitherto has been
badly neglected in the
technological rat race that sur-
rounds the hi-fi industry.

Whether the ladies will be in-
terested to know that the SL10
will operate on lts top as well as
bottom, back, and sides is hard
to guess. But it was all part of the
entertaining demonstration
given by an engineer from
Technics' record turntable fac-
tory in Osaka.

Other items of interest re-
leased at the press conference
included new *“honeycomb’
speakers and a new type of
“Class A" amplifier that will sell
for between $299 (40 watts per
channel) to $5000 for 200 watts
per channel.

There was much discussion
on this new amplifier, for which
extravagant claims are made as
to performance, but little was
resolved.

Microcassette radio portables
were shown, and a novel set of
headphones that hung on one's
ears like ear rings.

A new portable cassette
player which comes with head-
phones attached for private lis-
tening only will probably interest
the mums and dads fed up with
having their homes polluted by
teenage rock music, although
the price of between $150 and
$200 may dampen their in-
terest.

The “honeycomb” speakers
are an interesting concept and
one that may help to heighten
the Technics speaker reputa-
tion that drags well behind its

reputation for producing elec-
tronics.

Technics borrowed technol-
ogy from the Harrier Jump Jet
for the concept.

The face of the drivers in this
new speaker consist of an

aluminium honeycomb
‘sandwich'. Technlcs argue that
a speaker driver is a piston that
pushes air. The requirements
for this plston is that it be light,
so that it can be pushed with
minimum effort, but rigid so
that the sound is clean.

The sound from these speak-

ers appeared excellent although
no one at Terrigal was prepared
to commit themselves. Private
listening sessions with knowh
material in known surroundings
will be the ultimate test.

But off the cuff, they sounded
alright with quite an accurate
mid-range and plenty of bottom
end ‘ocomph’.

The new Technics line up is,
to say the least, interesting if not
spectacular, and all will need
closer examination when the
stocks become avallable.

Dennis Lingane

Speakers and cartridges from

Concept.

Concept Audio Pty Ltd have announced their appointment
as importers and distributors for the KLH loudspeaker line

manufactured in the USA.

KLH have developed a ‘com-
puter controlled’ range of
loudspeakers which have been
named KLH-1, KLH-2 and
KLH-3 and which have an esti-
mated retail price of $1995,
$1198 and $698 respectively.
The KLH-4 is similar to the
KLH-3 only without the analog
computer and has an estimated
retail price of $448.

Concept Audio are also dis-

tributors of the Rega turntables
and cartridges. The new Rega
R100 cartridge, which has a re-
commended retail price of $85,
has been specially designed to
work in all medium-mass type
tone-arms.

Further information can be
obtained from Concept Audio
Pty Ltd, 22 Wattle Road Brook-
vale NSW 2100; (02) 938-3700.

Tune in on Audiosound
If you're seeking good sound from AM or FM broadcasts
then you should seriously consider the Audio sound tuner

range.

The model T751 is an AM/FM
tuner and the T752 is a high
performance FM tuner only.
Both use meticulously designed
IF and RF sections resulting in
high quality sound perfor-
mance.

The AM100 tuner for AM only,
which was released in 1970, has
also been updated and Is now
appearing as model AM101.

This model can be supplied to
cover University Radio 1750
kHz, but at the expense of the
lower end which is then 560 kHz
instead of 530 kHz.

Further information
brochures, specifications and
prices can be obtained from
Audiosound Electric Services,
148 Pitt Road, North Curl Curl
NSW 2099 (02) 938-2068.
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When you design

a monitor loudspeaker as famous as the Model SIX,
it's very hard to go one better.

After 4 years of research we did!

ELEVEN SERIES 11

In hand finished Amercian
Walnut, individually
assembled and tested.

120 watts RMS per channel.
Recommended resale $750 pr.

Available at most reputable

o i g Sl o

7 Alex Avenue, Moorabbin 3189. Telephone (03) 563-1065.
126 — May 1980 ETI
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Low profile

ey

stereo cassette decks

Latest releases from Toshiba include low profile stereo cas-
sette decks with metal tape compatibility standing just

100 mm high.

The two units are the Toshiba
PC-X20 model and the Toshiba
PC-X40 model with muiti MQS
(Music Quick Sensor) system.
Both offer the choice of metal
tape recording and playback as
well as use of normal and Cr02
tapes.

The PC-X20 and PC-X40
stereo cassette decks incorpo-
rate the following common fea-
tures:

o Wow and flutter of only 0.05%
WRMS (0.16% DIN) and fre-
quency response of 20 Hz to
18 kHz with metal tape.

e S/N ratio of 62 dB (metal
tape), and distortion of 0.04%
(metal tape).

e A two-bar display for record-
ing level indication using IED
digital peak meters with the

newly developed dot display;
two bar-graph meters light up
in green below -10 dB. From
-10 dB to O dB green dots
show the level, while above O
dB red dots show the level.

@ Soft eject and easy removal
mechanism in the cassette
holder.

e Dolby noise reduction,
cue/review functions for easy
search of recorded position,
and provision for external
audio timer for unattended
recording and playback.
Additional highlights of the

Toshiba PC-X40 stereo cassette

deck are:

o Multi Music Quick Sensor
system which allows prog-
rammed music of up to six
tracks at a time.
Programmed music posi-

Pioneer price cuts attack

furniture-grams

Pioneer Electronics has launched a double-barrelled attack
on the $400-450 hi-fi systems market.

This market, currently esti-
mated to be worth at least five
million dollars per year, is being
partially satisfied by some
three-in-ones and what are
commonly known as
furniture-grams.

Price reductions on Pioneer's
Formula 4000 receiver system
and the MS-350 compact
three-in-one will lead the attack,
according to Pioneer.

The Formula 4000 will now
sell at $399 (rrp) a reduction of
$100, and the MS-350 will sell
for the same price, a $70 reduc-
tion.

Sound Archives

Both models include a belt-
drive turntable and powerful
AM/FM receiver to take full ad-
vantage of the new FM stations
which commence operation
this year.

Each is covered by Pioneer's
three-year parts and labour war-
ranty and can be purchased
with matching cabinet for only
$459.

For further information
please contact: Rod Knapp,
Publicity-Promotions Officer,
Melbourne 90-9011 or Aly Jo-
cys, Publicity-Promotions Of-
ficer Sydney 93-0246.

conference

The 1980 Conference of the Australian Branch of the Inter-
national Association of Sound Archives will be held in Can-
berra on May 10 and 11, 1980.

Venue for the Conference is the Common Room, Bruce Hall,
Australian National University, Canberra, AC.T. It is situated on the
campus in Daley Road (telephone: (062) 49-2818).

All persons Interested in the creation, use and preservation of
sound are invited to attend. Contact Peter Burgls, IASA Secretary, on

(062) 621-513 for detalls.

tions are shown by red LEDs in
multi programming, and single
programming for a certain track
is also possible up to the fifth
track in advance, excluding the
first or current track being
played.

An auto repeat function gives
continuous playback of re-
corded tape for background
music.

More information from
Toshiba Australia’s Pty Ltd, 16
Mars Rd, Lane Cove NSW 2066.

Third-octave analyser

The Abacus Arta 8000 analyser is a versatile instrument that
displays the real-time intensity and spectral distribution of

sounds.

Loudspeaker measurements,
whether in production testing or
on site with room interaction,
are important for high quality
sound reproduction. Pink
noise/real-time analyser testing
Is currently being used in studio
control rooms, film dubbing
theatres, cinemas and with
sound reinforcement systems.

Deficiencies in system per-
formance may be corrected ar-
chitectually, or electrically with
equalisers, to adjust the
electro-acoustic responseto the
desired "house curve'.

The Arta 8000 analyser has
numerous applicatlons in the

design, evaluation, mainte-
nance and installation of audio
circuits and systems. These in-
clude signal, hum and noise
tracing; cable high frequency
loss measurement; filter, tone
control and equaliser circuits,
cables and magnetic recorder
heads; loudspeaker cross-over
design and many other
specialist applications in the
field of audio and acoustic en-
gineering.

For further detalls, piease
contact the Dindima Group Pty.
Ltd., PO Box 106, Vermont. Vic.
3133.
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AGFA-GEVAERT

THERE'S MORE TO AGFA
FERRO COLORTHAN MEETS

Agfa Ferro Color Cassettes
offer superb reproduction of
sound and a convenierit
colour-coded reference system.
With a choice of three
colours and three tape durations
- 60, 90 and 120 - you have
up to nine combinations for
a comprehensive, easy-select
library.
Add colour-coding to the
many other features and
it’s easy to choose Agfa Ferro

Color Cassettes.
[

| COLORCODE |
.' 12 |[FOLK| POP JAZZ|

C60
C90
C12O

ngh Dynamlcs Agfa Ferro
Color Cassettes have a high
quality iron oxide coating
to increase dynamic range and
frequency responses.

The result is a rich, clear,
transparent sound ideal for the
recording of all types of music.

A Better Designed Case:
Cases are of smooth lines, with
rounded edges and corners to

improve handling and efficiency.

A Better Designed Cassette:

The Cassettes are of the
screwed type and side one can
be easily identified.

Inside the cassette is
a special noise shield to avoid
unwanted ‘hum’

To prevent unintentional
erasure, knock-out tabs are
located in the rear. These are
optional either side.

Practical aids in
Agfa-Gevaert cassettes:

1. immediate positive
identification of side one.

2. metal noise-shield avoids
unwanted “hum”

3. knock-out tabs at rear of
cassette prevent unintentional
erasure (optionally either side).
4. screwed cassettes.

THE EARS.

For the convenience of
colour-coding and for superb
sound reproduction you’ll be
glad you chose Agfa Ferro Color
Cassettes - there’s more to
them than meets the ears!

%k Registered trademark
of Agfa Gevaert
Antwerp/Leverkusen

Agfa-Gevaert for still cameras,
flash-guns, colour film for slides,

prints and movies, magnetic tapes.
K381



RARE ADDITIONS FROM MARANTZ
WORTH READING ABOUT. AND LISTENING TO.

Rare: very valuable.

Addi'tions: the things added.

Ma’raritz: a range of ultra-high
performance sophisticated components
blending state-of-the-art engineering
e o and operational versatility.
- ey z - Marantz rare additions will add a

- new dimension to your musical

enjoyment — so hook up with yourlocal
Marantz dealer and listen to your
add-on or upgrade component
outperform anything you've heardto date.

ST-500 AM/FM STEREO
COMPUTUNER

features state-of-the-art electronic
quartz-locked synthesized tuning with
14 station (7 AM, 7 FM) memory presets
AM tuning is particularly sensitive and,
with more FM stations due in 1980, the
ST-500 tuner is a sound investment

for the future.

PM 700 INTEGRATED AMPLIFIER
features Dual 5-band Graphic Equalizers
2 < . 4l and delivers 70 watts True Power per
- e ; channel into 8 ohms.

";—"-L!"ty : ” The current interest in

rape fhers e & high-definition moving coil cartridges
makes the built-in moving coil
head-amp on the PM 700 a particular
plus. This model offers the most
demanding audiophile a new concept in
power, price and performance.

SD 8000 2-SPEED CASSETTE DECK
takes your system beyond the traditional
limits of cassette deck technology. The
Compudeck Feather-Touch control
centre (inset left) offers superior
programming capability, e.g. up to 19
selections in whatever order you wish.
Two speeds give you W

the flexibility of true s B
high-fidelity recording Y

at 3-3/4 i.p.s. plus the B
economy of 1-7/8 i.p.s.
when recording time
is a factor. Also: Dolby
Noise Reduction; digital display
including clock and LED meters.

Your Marantz stockist will
demonstrate the unmatched quality of
Marantz components. If you demand
critical performance standards
hear Marantz.

} ¢ 4 L0 o=V L\ ¥ 4
Now you're listening.

sevhewcsnsnla

2.

8 .
SOEED . Mues r1

Distnbuted by: MARANTZ (AUST.) PTY. LTD
32Cross Street, Brookvale, N.SW., 2100
Telephone: (02) 839 1900 Telex AA 24121
Melbourne (03) 329 7655 Brisbane (07) 48 8882
Adelaide (08) 223 2699 Perth (09) 328 3874




3 L

N

<
d
0 00
QLD Brisba
698
D
ab

=i

N 3 5 \‘ b \
~: 5-! v ’ % ‘} . \ ‘_\\‘
A R - ' i ‘
from
PARAMETERS v
LTD
“Perfection in Measurement”
Svdney 139 3288 Melbourne 90 7444
O 13 o' = 0 ’. dio D . n. ] 0 a D 69 16
0 a ee 4 0 4 anb a O OMmMpo U 4654
66 Bo 6 0 06 0 Bro O Do d
dio Re 6 B. Telesp 0 0 delaid



Revolutionary “honeycomb di
drivers in new loudspeake

A NEW RANGE of loudspeakers,
released recenty by Technics, employ
revolutionary drivers having a special
flat disc construction made of a unique
aluminium honeycomb ‘sandwich’ said
to have great advantages over convent-
ional paper cone drivers.

Claimed to represent a “significant step
forward” in the quest for realistic
reproduction of complex musical

Roger Harrison

material, Technics’ honeycomb disc
drivers have been incorporated in their
new SB range of loudspeakers — the SB-
SB-3, SB-5, SB-7 and SB-10.

Five honeycomb disc drivers were
developed specially for this new range
of speakers: a 320 mm woofer, a
250 mm woofer, a 220 mm bass/mid-

W

4-"_
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For free Hi-Fi advice anytime... drop in
on your Audio Reflex Dealer
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“Honeycomb disc” drivers

Of pistons and paper

It is not without justification that the
loudspeaker has often been called the
weakest link in the chain of hi-fi music
recording and reproduction. For over
half a century the dynamic speaker,
with its magnet, voice coil and paper
cone, has remained principally the
same, although great improvements have
been made in many constructional
details leading to the high quality
drivers available today.

Nevertheless, much money and time
has been spent in an attempt to develop
“the perfect reproducer”.

The familiar conical shape of the
diaphragm of conventional loudspeakers
was never a virtue of the basic design
but a necessity forced upon speaker
designers because of the need to obtain
a rigid moving surface with a soft, pliant
material — paper. The need for flat
diaphragm speakers was apparent quite
early in the piece, but solving the
problem of obtaining a material suitable
for the application, that did not exhibit
significant resonances and was light,
yet rigid, was beyond the technology
of the times.

At left is Technics’ SB-3 two-way speaker system featuring a
220 mm bass/mid-range driver and a 28 mm tweeter — both
At right is the SB-10

employing honeycomb disc construction.

One of the serious limitations of a
conventional paper cone speaker is the
narrow frequency range over which it
acts like a piston. Beyond a certain
frequency, depending on the particular
driver’s construction, ‘partial vibrations’
occur on the cone — known as “cone
break-up”. Also, the semi-enclosed air-
filled cavity within the cone volume has
a resonance effect known as ‘“front
cavity effect” which limits the upper
frequency performance of conventional
drivers. Both of these effects reduce the
usable bandwidth of paper cone drivers
and contribute to distortion.

A further factor contributing to the
limitations of conventional speakers is
that the cone, being made of wood
pulp, is difficult to manufacture with
close uniformity from unit to unit.
Secondly, its characteristics deteriorate
over time, contributing to the gradual
deterioration of a loudspeaker over its
lifetime.

Many manufacturers have gone to
considerable lengths to overcome these
failings, with varying degrees of success.
They are contributing factors to the

‘leaf’ tweeter.

Ll

: [
Figure 1. The dot shows the relative
acoustic centres of a flat diaphragm
driver (left) and a cone type driver
(right).

high cost of good quality paper cone
speakers.

Flat diaphragm speakers
The theoretical superiority of a flat
speaker diaphragm over a cone type has
been known for a long time. A rigid,
flat diaphragm offers inherently lower
distortion, a smoother frequency
response, better dispersion and wider
bandwidth. Flat diaphragm drivers offer
a further advantage. The acoustic centre
of a flat diaphragm driver is on the front
surface of the diaphragm. A linear phase
loudspeaker  system is  readily
constructed by mounting flat diaphragm
speakers on a plane surface. As the
continued on page 140

system. This is a three~way employing a 320 mm woofer, an
80 mm mid-range — both honeycomb disc types, and a special
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Record Ecology in DiscKit form

— you'll Save more than money

DiscKit is a crafted walnut tray and But you’ll save more than money.
dustcover that saves you 20% with You'll save your records from

the Discwasher products in the kit. imbedded micro-dust, your cartridge
($55 versus $69 separately) DiscKit stylus from abrasion and your ears
includes: 1) The Discwasher System from a lot of static.

Record Cleaner with D3 Fluid, 2) the It’s your choice, disposable records
Zerostat anti-static pistol and test or Discwasher. (Walnut tray and
light, and 3) the SC-1 Stylus Cleaner. dust cover are available separately as

the Discorganizer, $15)

Sole Australian Agents Cartridge and Disc Traker (plctured) not included in Kit, ask
your nearest dealer for details.

.@%@Wﬁ”ﬁ NowleMpeta.

e < Lo AL d DISCWASHER, INC.
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olor your thinking

with

ompucolor 11
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¢ Color Graphics Display e Personal Data Base

e Tutorial Software : '
o Financial Softwairs & Fortran, Basic. Assembler
e Computer Games ‘@ Text Editor. Utilities

The Renaissance Machine is a “one-of-a-kind” system for the

“one-of-a-kind” person who demands, and will not settle for anything less than, the best.

The color machine with the black and white price

7= ANDERSON DIGITAL EQUIPMENT PTY. LTD.

MELBOURNE: 1 Expo Court, Mt. Waverley, (03) 543-2077.
SYDNEY: 9 Pionéer Ave, Thornleigh. PO Box 341, Thornleigh, NSW 2120. (02) 848-8533.
Your local dealer:
Melbourne: Logic Shop (03) 51-1950. Sydney: Logic Shop (02) 699-4910.
Newcastle: DGE Systems Pty Ltd (049) 69-1625. Canberra: ADE (062) 58-1811.
AD E Brisbane: ADE (07) 59-6436. Adelaide: Applied Data Control Pty Ltd (08) 79-9211.

Perth: WJ Moncrieff Py Ltd (09) 325-5722. Hobart: Management Technology (002) 34-4522.
Darwin: Direct TV and Electronic Services (089) 81-9313.
NEW ZEALAND:

DEALER ENQUIRIES Wellington: ADE 64-4585. Auckland: ADE 87-6570. Christchurch: ADE 79-0210.

WELCOME NEW GUINEA: Komputel Systems 42-3924.




SONY

First Trinitron, now Betamax.
Sony gives you one great innovation
after another.

First Sony took state-of-the-art television technology t
a new high with the Tnrutron color TV

Now Sony technology takes the enjoyment of
viewing television to new heights with the Betamax
videorecorder

Connect Betamax to your TV and you can record
anything. You capture the best shows on television and
play them back to view again whenever you like
Whenever 1t best suits your schedule

But that'sonly the beginning of what Betamax can do.

If two good programmes are on at the same time, on
opposite channels. don't flip a coin to decide which to
watch. You can watch one while Betamax records the
other for you to view later

Going out for the evening? Set the 3-day automatic
timer before you leave and Betamax will automatically
record your favourite shows while you're away

SONMN

SL-8000AS

It took twenty years of technological expenence to
make a videorecorder that will do all this and still be
compact enough for the home

Sony expenence also made the difference in the
Betamax videocassette. It's easy to store and handle
because it's the smallest cassette on the market, yet it
holds more than three hours of continuous programming.

And there's the Betamax U-loading system
Experience has proved it to be the most reliable, most
stable tape transport system for wdeorecording
It delivers a picture that 1s picture perfect.

First Tnnitron. Now Betamax. Sony gives you one
great innovation after another

SonyBetamax

See what you‘ve been missing.

AP3385







e We'll publish up to 24 words
(maximum) totally free of charge for
you, your club or your association.
Copy must be with us by the 1st of
the month preceeding the month of
issue. Please — please — write or
type adverts clearly, otherwise it may
not turn out as you intended! Every
effort will be made to publish all
: adverts received however, no
i responsibility for so doing is
# accepted or Implied. Private adverts
# only will be accepted. We reserve
the right to

refuse adverts

@

AUDIO

CONCRETE Speakers, ‘12" 3-way’ with
dome midrange & tweeter. In tall boxes
braced with concrete & polystyrene
mixture, ET! crossover. Very clear &
dynamic sound. Phone (08) 248 1406.

YAMAHA A-1 best Integrated amp ever.
Only 9 months old. Owner needs bigger
amp. Sell $745. David Burgess, 2/73
Victoria St, Lewisham NSW. (02) 27 2921.

SELL: Sansul AU555 amp, dual 1010 deck,
Sansul 3-way 25W speakers for $375 0.n.0.
A. Organ, 21/17 Busaco Road, Marsfieid
NSW (03) 86 3856.

VALVE amplifier cleanout, Harmon Kardon,
Rogers, Quad, Nova kit, Playmaster,
Mullard etc. EL34s, KT66s and trans-
formers $1100, o.n.0. will separate. John
(02) 46 5451, West Lindfleid.

IMPORTED English power amps, 120 watts
RMS modules $200. (02) 36 4832.

DISCO equipment, sound and lights, items
from $15 to $600. (02) 36-4832.

FOR SALE: Bruel & Kjaer model 2203
current serles precision sound level meter
A1 condition new price $2197 for sale at
$1500 ono phone Mr. Mitchell (02) 498 5575
a.h.

SELL: TEAC AL700 ELCASET Tape Deck, 5
months old, includes 12 tapes, suit reel to
reel enthuslast. Cost $1400, sell $600. Ph,
(09) 364 8126.

COMMUNICATIONS

ALL brand new unused Items. Kenwood
820(S) CW Fiiter (was $59) MC35S Noise
Canc. Mic, GE Mic (le CB). Offers. VKENRO
111 Ravenswood Drlve, Nollamara 6061.
349 4471.
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Where readers can advertise —
For Sale/ Wanted /Swap/ Join.

considered unsuitable.

@ Conditions: Name and address
plus phone number (if required)
must be included within the 24
words. Reasonable abbreviations,
such as 25 W RMS or 240 Vac,
count as one word. Adverts must
relate to electronics, audio,
communications, computing etc —
general adverts cannot be accepted.
Send your advert to:

ETI Mini-Mart, Modem Magazines
15 Boundary St,

Rushcutters Bay NSW 2011

FOR SALE: 2 — 1 watt, 2 channel hand-heid

Sharp Walkie-talkies Model CBT-66
complete with centre load aerial, $150.
Phone 528 6413, Oyster Bay, NSW.

ATTENTION REPAIRMAN: AWA A-412 FM
test-set, lo/hi VHF modules, handbook.
Good condition. $1000 ono, or trade for
ham transceiver. D.E. Young, Box 2058,
Calrns, QId 4870.

COMMUNICATIONS Receiver RCA, BC224,
12 voit, working order unmodified $50. Ken
Horn, 140 Old South Head Road, Vaucluse
(02) 337 1033.

COMPUTING

PRINTER for microcomputer, software
programmable, different character sizes,
reverse printout. RS232 serlal or parallel,
will include RS232 interface to TRS-80 (no
exp. Interface needed) free with printer if
reqd. Price and detalls, R. Gareb, 17/37
O’Donnell Street, Bond! 2026 (02) 30 8261.

SELL 6800 software. All machine language
sult any 6800 system. Tiny assembier (4k),
mnemonic assembler (6k), text editor (5k),
relocator, disassembler, diagnostics
package, battle-ship game. $6 ea. or $36 the
lot. W. Geary, Koolan Island, WA 6733.

JOIN the “Ohilo Superboard User Group’.
Send s.a.e. to 146 York Street, Nundah, Qid
4012 for tfull details and a useful Graphics
Chart,

PRINTER: Sell duoprint as new unused
$240; also VDU ETI 640 Kit unassembled,
new, complete, $100. Detalls (03) 90 9868.

ET! 680 CPU and monitor, ETI 640 VDU, 16k
RAM, 67 key Cherry keyboard with alpha
numeric, SEC1 (all bought A/T) on 12 slot
Wunderbuss, power supply, 12" b/w
monitor. $990. (02) 477 4775.

TRS-80 LLIST of your programmes two
coples .01¢/line plus 50¢ postage. Included
free programme. O. Fleming, 12 Midship-
man Court, Surfers Paradise 4217. Ph. (075)
32 4810. -

SAVE 20% on 48k Appie & twin discs,
Diablo 1650 daisy printer — all near new in
mint condition. Avallable singly. (02) 547
1408 or 908 2235.

TELEPHONE Dialer for TRS-80. Use your
computer to dial out. Includes cct diagram,
program listing and Instructions. Can be
modified for other micro systems. C/- P.O.
Box 122, Bond| Beach 2026.

CASIO tx502P programs. hi-lo, lunar lander,
poker machine, reaction timer, clock,
dice+lotto draw, music. $5 each, $25 lot. C.
Thomas, 2a Bums Rd, Wahroonga 2076.
(02) 48 6818.

TRS-80 sound synthesizer, based on T.I.
chip. Fully buftered, completely
assembled. $65 ono. R. Gareb, 17/37
O’Donnell Street, Bondi 2026. (02) 30 8261.

SELL: Teleprinter, model Creed-Envoy with
1” tape perforator, tape reader, takes
normal ASR-33 paper, 110 c.p.s., RS-232.
Complete maint. manual, paper & tape
included. Ideal hard copy for computer.
Phone (03) 615 4545 b.h. Paul Forte. Price
$250 ono.

MISCELLANEOUS

DUAL-TRACE Oscllioscope, 2 MHz
bandwidth, good working and ldeal for
audio work, R.F. generator good cond. $200
ono, ring John 46 5451, West Lindfield.

DUAL Beam CRO BWD 539D ¢/w two 10:1
probes cost $734 new June 79, sell $600.

COPYRIGHT: The contents of Electronics Today International and associated publications is fully protected by the Commonwealth

Copyright Act (1968).

Copyright extends to all written material, photographs, drawings, circult diagrams and printed circult boards. Although any form of
reproduction Is a breach of copyright, we are not concerned about indlviduals constructing projects for their own private use, nor by
pop groups {for example) constructing one or more items for use in connection with thelr performances.

Commercial organisations should note that no project or part project described in Electronics Today Intemational or assoclated
publications may be offered for sale, or sold, in substantialiy or fully assembled form, unless a licence has been speclfically obtained
so to do from the publishers, Modern Magazines (Holdings) Ltd or from the copyright holders.

LIABILITY: Comments and test resuits on equipment reviewed refer to the particular item submitted for review and may not
necessarily pertain to other units of the same make or model number, 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 avallable no responsibiity whatsoever is accepted In respect of the fallure 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 responstbllity Is accepted for the faliure to
obtain any components parts In respect of any such project. Further, no responsibliity 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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Some hi-fi systems tend to
be over-endowed with cosmetic
design features.

In selecting a system, we

feel that the most important
consideration is its ability

to faithfully reproduce an
original sound.

We rely on the following
components to do just that.

® PMA-530 Premain Amplifier:
combined equalizer/power
amplifier using direct DC
servo system.

60W — 60W output.

® TU-530 AM/FM Stereo Tuner;
linear phase ceramic filters.

Built-in servo lock.

MPX circuits with pilot

cancellers.

® DR-230 Metal Tape Compatible
Stereo Cassette Deck; q ’
double gap ferrite erasing head.

IC full-logic circuit controls. / !
Capstan servo motor. | |
® SC-101 Speakers;

compact, yet peak input power 80W.

® DP-30L D/Drive Turntable;

non contact record end sensor.

/}. !
ZS9W

Excellent vibration damping .
s immaisamries ot IT'S WHAT IS INSIDE

For the location of your nearest

DENON dealer please contact: THAT MAT TERS
Hi-Fi Audio Equipment
AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED

554 Parramatta Road, Ashfield, NSW 2131 Phone 797 5757

Canberra Melbourne Launceston Hobart
80 5915 560 4533 44 5155 72 4366
Adelaide Perth Townsville Brisbane

272 2366 271 0888 79 6155 44 1631

ETI May 1980 — 139



JACK
SOCKETS
FROM

MONO

M100 Plastic fixing nut
single : single

M101  Plastic fixing nut
single . break

M102 Plastic fixing nut
break : break

M120 Chrome fixing bush
single : single

M121  Chrome ﬂx?ng bush
single : break

M123  Chrome fixing bush
break : break

Figure 2. At top is a “honeycomb sandwich” structure {a). The basic honeycomb at

bottom right (b), usually made of aluminium, is sandwiched between layers of thin
metal foil. This is unsuitable for speakers however, and Technics engineers developed

M200 Piastic fixing nut
single : single : single
M203 Piastic fixing nut
break : break : break
M220 Chrome fixing bush
single : single : singie
M223 Chrome fixing bush
break : break : break

4 u

Manufactured using gold-plated nickel silver spring
contacts In a robust, high temperature nylon body.
Our new range of sockets has been designed to allow
speedy assembly on your production line tdgether
with excellent electrical performagce backed by
longlife reliability.

Brochures avallable on all products.

HOLDEN-WASP
INTERNATIONAL

39 Chalder Street. PO Box 532,
Marrickville 2204. Phone 560-3488.
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the circular structure shown at bottom left {c).

acoustic centre of conventional cone
drivers is located near the voice coil,
they have to be mounted on a stepped
surface in order to align their acoustic
centres, which gives a constructional
disadvantage as well as introducing
possible diffraction problems with the
mid-range driver and the tweeter.

Attempts to develop a flat diaphragm
driver have stepped up in recent years as
the demand for better reproduction has
increased. The quality of every other
component in the reproduction chain
has increased dramatically over the past
decade, but the loudspeaker has lagged
somewhat behind. You may remember
one of the first successful commercially-
produced flat diaphragm drivers was the
well-known  B139, . designed by
Raymond Cooke of the British KEF
company. This uses an oval-shaped
diaphragm made of polystyrene.

Whilst this approach was an early
solution to the problem of providing a
light, rigid planar diaphragm, Technics
researchers looked at various techniques
used in other branches of engineering
aimed at producing light, rigid surfaces.

In the aircraft industry they found
that “honeycomb” structures are used
in the floors, wings and other parts of
civil and military aircraft.

The honeycomb structure consists of
hexagonal ‘cells’ of a light metal
(usually aluminium) sandwiched
between thin sheets of light metal —
forming a ‘skin’ for the structure, as
can be seen in figure 2, (a) and (b). The
honeycomb possesses a very high bend-
ing strength, and is thus very rigid, yet
very light weight.

However, this form of honeycomb
construction is not idea) for a speaker
diaphragm, Technics’ engineers found.
For a number of reasons, a circular
diaphragm was decided as being the
optimum shape and a honeycomb
structure having “axial symmetry” was
developed. A ‘normal’ honeycomb (with
linear symmetry) and Technics axial
symmetry honeycomb are compared in
Figure 2, (b) and (c), above.

A normal honeycomb structure does
not exhibit the same rigidity
characteristics in all directions, as it
bends or flexes more easily in the
transverse direction than in the longi-



tudinal direction. In a speaker having
a round diaphragm, this directionality
would be an unwelcome characteristic,
as the diaphragm needs to be equally
rigid in all directions taken from the
centre. Hence the development of the
axial symmetry honeycomb core. The
bending strength of this type of
diaphragm is the same on any radius.

Another advantage arises from this
form of construction. As its mass is
greater towards the centre, its vibration
‘nodes’ also move closer towards the
centre than for a solid disc of similar
weight, but uniform density.

This helps to simplify driver
construction, as we shall see shortly.

Of modes and nodes

When a guitar string is made to vibrate
at an octave above its fundamental
frequency there will be a point, exactly
half way along the string, that does not
vibrate at all. Such points are called
“nodes”.

The same phenomenon can be
observed in flat objects set to vibrate
— such as drum heads and xylophone
blocks . and speaker diaphragms.
With vibrating flat objects, ‘nodal
lines’ may be observed. In high school
physics you may remember seeing this
demonstrated where sand was sprinkled
on a horizontal flat metal or glass plate
that was supported at its centre. With
the plate set to vibrate by drawing a
violin bow across the edge, the sand
would bounce about and settle in a
characteristic pattern — along the nodal
lines where it was not vibrating. A

Figure 4. Computer analysis of the modes of vibration of a disc
showing the .flexing patterns and the nodal
when driven at different frequencies. Clearly, a disc has the least

« Center Drive

? /@\

« Nodal Drive

a) TR

Figure 3. |Illustrating the principle of

variety of patterns may be generated in
this way, each representing a distinct
‘“vibration mode’’. A German physicist
name Walter Ritz first examined the
vibration modes of square diaphragms in
1909 and calculated the many modes
possible.

Such vibration modes are distinctly
undesirable in a speaker diaphragm as
they introduce harmonic distortion.
Remember that I mentioned the term
“cone break-up” previously? This is
where the speaker diaphragm changes
its mode of operation from that of a
piston and goes into various vibration
modes as the drive frequency is
increased.

Where, and in what shapes, these
nodal patterns appear on a speaker
diaphragm depends on several factors,
including the diaphragm’s basic resonant
frequency, its shape and the frequency
at which it is driven.

of vibration modes. {All diagrams courtesy National).

“nodal
disc will tend to resonate and vibrate as shown at top. When driven at or near the
indicated node line, this spurious vibration is eliminated.

lines produced (lines

Node

drive”. When driven at the centre the

A computer analysis of the nodal
patterns of a disc and a square plate for
a range of frequencies is given in the
illustration here, showing that the disc
has a simpler arrangement of nodal
lines. This indicates that it exhibits less
harmonic distortion as it is driven over
a range of frequencies.

These unwelcome vibration modes
can be prevented in either of two ways:
by driving the diaphragm across its
entire surface (which is technically
extremely difficult and thus costly)
or by applying the drive where it inter-
sects the most nodal lines. Centre drive
is undesirable as can be seen from
Figure 4. “Nodal drive”, as Technics
call it, prevents spurious vibration
modes forming, forcing the diaphragm
to move as a rigid piston over a wide
drive frequency range.

The dramatic effect on the usable
frequency range of a disc diaphragm p

and a square plate
of least vibration)
complicated variety

Disc)

a6 >
O ©

oL

&

0.7590 kHz 1.748 kH2 2.878 kH2 3.040 kHz 4.673 kHz 4.850 kM2 5.109 kH2
Frequency —p» 1 kHz 2 kHz 3 kHz 4 kIHz 5 kHz
[Square Plate|
y y %
5
IR ED 1] = i
il D) N1 4 1
0.6059 kHz 0.8739 kHz 1.105 kH2 1.550 kHz 2.9 kHz 2.807 kH2 3.025 kHz 3.424 kHz 4.562 kHz 5.102 kHz

ETI May 1980 — 141



with nodal drive, compared to centre
drive, is readily apparent from Figure 5.
Serious resonances occur at quite low
frequencies when the disc is centre
driven, producing pronounced peaks
and dips in the frequency response.
Nodal drive moves these resonances
well up in the frequency range,
extending it two octaves or more.

With a square diaphragm, the more
complex nodal patterns make it
impossible to provide nodal drive with
a single voice coil across as wide a range
as with the disc diaphragm.

Now, nodal drive for a disc
diaphragm requires a voice coil and
magnet structure that can drive the disc
at a considerable distance from the
centre. Technics have solved this
problem with two basic construction
methods. A cross-section of the 320 mm
woofer shows one form of construction.
The voice coil in this driver is 160 mm
in diameter! This woofer is used in the
new SB-10 loudspeaker and, although
crossed over to the mid-range driver at
400 Hz in this design, it can be used to
3.3 kHz, Technics claim. The reverse-
rolled edge construction prevents
spurious sonic radiation from the edge
of the diaphragm near the upper
frequency limit of the driver’s range.

The other type of construction is
illustrated in Figure 7. This shows the
250 mm woofer where the voice coil
mounting bobbin applies nodal drive
to the diaphragm via a rigid cone.

Technics’  top-of-the-line  model
SB-10 loudspeaker is a three-way, three-
driver combination employing the
320 mm honeycomb disc woofer, the
80 mm honeycomb disc tweeter and a
new “leaf” tweeter. The bass is crossed
over to the mid-range at 400 Hz and
mid-range to tweeter Crossover occurs
at 4 kHz. The system is rated at 100 W
DIN (150 W music) and develops an
output level of 87 dB/W at 1m.
Technics claim the frequency range
extends from 28 Hz to 125 kHz at
10 dB below average level. Nominal
impedance is 8 ohms. The unit measures
711 mm high, by 402 mm wide and
318 mm deep. It weighs 32 kg.

The SB-7 is also a three-way, three-
driver system and uses the 250 mm
honeycomb disc bass driver, the 80 mm
honeycomb disc mid-range and the leaf
tweeter. It is rated at 90 W DIN and the
lower frequency extends to 34 Hz.
Output level is specified the same as the
S$B-10. Crossover frequencies are at
900 Hz and 4.5 kHz. The unit is a litte
smaller, measuring 630 x 360 x 318 mm
and it weighs only 19 kg.

Only time and experience will
adjudge the success of this new
approach to driver design. We will
review one of these loudspeakers in
ETI as soon as possible. )
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Nodal Drive Center Drive
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f10
(920Hz)
f20
(4000Hz)
Figure 5. Wlustrating how the frequency response of a disc, i.e.: its range of ‘pistonic

motion’, is extended by nodal drive,

Honeycomb disc diaphragm - \’\Po'yvmide laminated film bobbin -, £y

T T T

_#v

[——1

Pure-aluminum cap -

Sub-damper

—

Equalizer

Figure 6. Cross-section of Technic’s 320 mm honeycomb disc woofer.

Polyimide laminated film bobbin —

—- Down-rolt urethane edge

-Gasket

Figure 7. Cross-section of the 250 mm honeycomb disc woofer.
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comb disc drivers are similar.
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For your records, it’s A-1.

Want to hear everything on your records? YAMAHA A-1 DC direct coupled amplifier
Don't just boost the volume: cut the Minimum Output Power: 20-20,000 Hz 70 + 70 watts
distortion Total Harmonic Distortion: less than 0.005%
. o . IM Distortion: less than 0.003%
» OOéJr new A-1 amplifier cuts it to less than Phono S/N Ratio: over 85 dB
.008%. Your music" in n it did i Phono MC S/N Ratio: better than 70 dB
the studio SICSBoe tosound as itdid in Residual Noise (DISC ON) less than 50 uV,

Frequency response (RIAA) 20 Hz 20 kHz 0 + 0.2 dB
Press the exposed control marked DISC. You  Tuneto SPout: 20 Hz to 20 kHz + 0,-02 dB

eliminate tone and filter control circuitry. It Power consumption 215W Bt N
Er:wnadk(e)s (SB% g/ifference between 0.02% distortion  pyeiens 1o s ke (o lbs 12 02) o 17ATX4%TX 1S
. 0.

Another cut on the A-1 is clutter. Only
essentials are exposed. Controls such as the
built-in MC head amp are hidden, under a drop
down front panel.

When you do feel like boosting the volume,
there’s up to 70W per channel in reserve.

Take a favourite record to your Yamaha dealer.
Listen to your first A-1 experience. |

You'll'want your records to sound like that,
always.

N.S.W. Sydney. Leisure Sound, Sydney--Park HiFi, Sydney~-Leisure Sound, Artarmon—Russin Electronics, Ashfield -Allied Hifi, Crows Nest -Audiocom Stereo HiFi Sales,
Eastwood -Audiocom Stereo HiFi Sales; North Rocks —Len Wallis Audio, Lane Cove ~Warringah HiFi, Mona Vale-Miranda HiFi, Miranda-Miranda HiFi, Parramatta -Miranda
HiFi, Roselands -Miranda HiFi, Taren Point-Country Newells Music Centre, Armidale ~Max Ingersole, Bathurst-Byron Bay TV Sound Centre, Byron Bay-Melody Music,
Dubbo-Forster Colour Television, Forster-Greigs Music House, Goulburn~Miranda HiFi Gosford Pty. Ltd., Gosford -Lismore HiFi, Lismore-Music Centre, Murwillumbah
Newcastle Hifi, Newcastle -Melody Village, Port Macquarie ~Springwood HiFi, Springwood -HiFi House, Wollongong -Duratone HiFi, Phillip A.C.T.-VICTORIA Melbourne.
Natsound Pty. Ltd., Melbourne - Radio Parts Group, Melbourne-George Hawthorn Electronics, Armadale -Selim Electronics, Camberwell -Soundair Centre, Caulfield-

The Soundcraftsman, Caulfield —Beland Electronics, Cheltenham --Radio Parts Group, East Malvern-Tivoli HIFi Pty. Ltd., Hawthorn -Denman Audio, St. Kilda-Country
Daryl Smailes Car Radio, Albury—Belmont Stereo Systems, Belrnont -Prouds Audio World, Bendigo-Steve Bennett Audio, Geelong-Tattersalls Sound Centre, Shepparton
John Martin Music Studio, Swan Hill-Martin Hill Hi-Fi, Morwell ~-TASMANIA Nine Wilson St. Hi-Fi, Burnie - Downtown HiFi, Devonport-Teak House Pty. Ltd., Hobart
Begent McGuire, Launceston-—-QUEENSLAND Brisbane. Reg Mills Stereo, Brisbane - Stereo FM Centre, Brisbane - Living Sound Centre, Ashgrove - HiFi Sales Kipparing
Country and Coast Adcocks Agencies, Ayr-Andersens Music Store, Bundaber% -Warehouse Traders, Cairns -D_J.L. Electronics, Caloundra - The Sound Centre, Coolangatta
GJS Electronics, Gladstone-Buckleys Music Centre, Grafton-Hoopers Music Centre, Gympie ~Mackay Audio Centre, Mackay - Keller Electronics, Maryborough -Custom
Sound Centre, Nambour —Premier Sound, North Rockhampton-Gold Coast HiFi, Southport-Geoff Bradford HiFi, Toowoomba - SOUTH AUSTRALIA Adelaide. Trak 1
HiFi, Adelaide -Sound Dynamics, Adelaide -Blackwood Sound Centre, Blackwood ~Revolver HiFi, Goodwood -Blackwood Sound Centre, North Adelaide - Country Music
Sales, Berri—Audio Sonics, Gawler -Chessers, Port Lincoln -Harding and Manning Electrical, Whyalla~-NORTHERN TERRITORY Murray Neck Pty. Ltd., Alice Springs-
Pfitzners Music House, Darwin ~-WESTERN AUSTRALIA Perth. Audio Centre Pty. Ltd., West Perth—Audio Distributors, Mosman Park—Western Amplification, Nedlands
Audio Centre Pty. Ltd., Victoria Park-Denham HiFi, Albany~P. F. & J. E. Collins, Bunbury-Park Music, Rockingham ~Wickham Sound Lounge, Wickham. Y231
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STEREO

POWER AMPLIFIER

MODEL 3002

TAYCAR  MocsL ooz @ ~ TWO CHANNEL POWIR AMBLIFIIR —
© ®
2 . N 35
O ,,4‘0‘66656 ,»0'2‘3‘0550‘6 O
o
b O DECIBLLS BILOW d O DECIBELS BIZLOW
RATID PowER RATID POVWIR
\ L \
~ -~ ~ v
Ole ,®\ ,®\ ® O
L‘"r u\vu. @ mc{ov Ll\)n. [T { p——

Based on ETI's superb new 466 amplifier module, the Jaycar
3002 kit provides high power at a fraction of the cost of
comparable commercial units.

LED power meters that give an accurate reading of output
power, speaker protection against overload, and DC voltages,
have been combined with two ETI 466 modules and a rugged
rack mounted case, to provide an amplifier that will withstand
the tortures of “‘on the road’ use.

FEATURES:

e 300 watts per channel.

e LED power meters.

e Input level controis.

® Massive heatsinking.

e Inbuilt speaker protection.

e Thermal overload protection.

e Rugged rack mounting cabinet
with handles.

Send S.A.E. for full information
and specification sheet.

COMPLETE KIT
ONLY

$550

“CLEF”’ TS88
Touch Sensitive Piano

Thisunique 88 note planois fully touch
sensitive and offers 4 selectable piano
tonal qualities plus tremelo,
honky-tonk and phasing effects.
Complete with pedals, this is the best
performance piano kit on the market
today.

e Full 88 note keyboard.

e Touch sensitive on all voices.

e Sustain and Soft pedals.

e Combination of voices and harpsi-
chord plus electronic effects.

e Smalil, compact and lightweight.

ONLY

$395
“CLEF” String Ensemble

Simulates the multiple source sound
of string group.

e Split keyboard facility.

® 4 voices on upper keyboard.

e 3 pre-set voices on lower keyboard.
e Variable Attach and Decay.

e Foot controlled Swell pedal

javca

PTY. LTD

380 SUSSEX STREET, SYDNEY
PO Box K39, Haymarket, 2000. Tel: 211-5077.
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JBLs 4311
STUDIO
MONITOR.

NOWIT’S

NOT FOR

STUDIOS
ONLY.

JBL, is making its most pop-
ular studio monitor available to
everyone.

It's a 3-way, high-efficiency
system that gives you wide
range response. And, because
it's compact for use in small
studios, and is finished in hand-
rubbed walnut, it's perfect for
your living room or den. The
JBL 4311 compact studio
monitor.

For details and
demonstrations visit us
THE PROFESSIONALS IN JBL

insounon

PTY. LTD.

108 WEST ST., CROWS NEST
9292714 921498

SPECIALISTS IN HOME INSTALLATIONS
AND BUILT-IN SOUND SYSTEMS

DELSOUND

BRISBANE
NEW QUALITY
PRODUCTS FROM
CLIFF

w
4
= i

JACK SOCKETS | JACK PLUGS

PLASTIC FEET |CONTROL KNOBS

PCB SPACERS | RECESS PLATES

SLIDER
POT KNOBS

For further information, local agents and
wholesale prices, write to the Austratlian
importers:

DELSOUND PTY. LTD.
1 Wickham Tce. (Cnr. Wharf St.)
Brisbane. Phone 229-6155.
Wholesale and Retail suppliers of
Electronic Hardware and
Components.

CHEAP
TAPES!

BULK TAPES DISCOUNTED

MAXELL .

LN C60 ULTRA LOW NOISE  Box of 12 18.00
LN €90 ULTRA LOW NOISE  'Box of 12 25.00
LN C120 ULTRA LOW NOISE  Box of 12 37.00
uD C80 ULTRA DYNAMIC Box of 12 29.00
UD C90 ULTRA DYNAMIC Box of 12 35.00
UDXLI C60 EPITAXIAL Box of 12 38.00
UDXLI C90  EPITAXIAL Box of 12 48.00
UDXL 11 C60 EPITAXIAL Box of 12 40.00
UDXL 1 €90 EPITAXIAL Box of 12 50.00
TDK ‘
0-C60 DYNAMIC Box of 10 18.00
D-C90 DYNAMIC Box of 10 23.00
AD-C60 ACOUSTIC DYNAMIC Box of 10 28.00
AD-C90 ACOUSTIC DYNAMIC Box of 10 33.00
SA-C60 SUPER AVILYN Box of 10 34.00
SA-C90 SUPER AVILYN Box of 10 43.00
MAR-C60 METAL (METAL CASE) Each 14,00
MA-C60 METAL Each 11.00
SONY ;
CHF C60 ORANGE CASE Box of 10 18.00
CHF C90 ORANGE CASE Box of 10 24.00
BHF C60 GREEN CASE Box of 10 24.00
BHF C90 GREEN CASE Box of 10 28.00
AHF C60 BLUE CASE Box of 10 29.00
AHF C30 BLUE CASE Box of 10 39.00
FUJI .
FL C60 SUPER LOW NOISE  Box of 10 17.00
FL C90 SUPER LOW NOISE  Box of 10 23.00
FXI C60 PURE FERRIX Box of 10 26.00
FXI C90 PURE FERRIX Box of 10 31.00
FXIl C60 BERIDOX Box of 10 32,00
FXIl C90 BERIDOX Box of 10 41.00
MC 60 METAL Each 11.00
MC 90 METAL Each 14.50
OPUS :
UD C90 EXT. RESPONSE Box of 12 25.00

G-C90 G-TAPE LOW NOISE Box of 20 19.00

FURTHER DISCOUNTS AVAILABLE
ON PURCHASE OF 10 BOXES
OR MORE
ADD: PACK & POST —
VIC.  TASISAINSW WA/NT/QLD

1-2 Boxes $1.00 $2.00 §3.00
3 -4 Boxes $1.50 $3.00 $3.50
5+ Boxes $2.00 $4.00 $5.00

STOCK AT PRICES SHOWN AVAILABLE
AT TIME OF GOING TO PRESS

TO:

MAIL ORDER CENTRE

A.M.S. SYSTEMS,

135 Hawthorn Road,

CAULFIELD. VIC. 3162.
PH: (03) 528 1149
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Preamp-power amp
duo from S.A.E.

The SAE model 3000 preamp and associated model 2200
power amp, coming from a company renowned for quality
products, do not rest on the laurels of their predecessors.

THE SAE MODEL 3000 preamplifier
and the associated 2200 stereo power
amplifier are two attractive pieces of
equipment from an organisation which
is already renowned for the quality of
its products. The most striking feature
of the combination are the number of
controls and their layout which appear
deliberately designed to complicate
what might otherwise have been a far
simpler panel appearance.

Both of these pieces of equipment
are designed for rack mounting and
when mounted in either a portable or
permanent racking system, do provide a
striking and attractive appearance. The
design is in keeping with the current
American consumer vogue which is
primarily aimed at impressing your
friends and neighbours as much as im-
pressing the purchaser.

Features

The 3000 preamplifier has its controls
laid out in three basic rows and with
three major groupings from left to right.
On the extreme left hand side of the
amplifier is a power on/off switch with
a headphone socket immediately below.
Adjacent to these are two columns of
controls with Channel A and Channel B
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controls side by side.

The top row contains the two treble
controls, below it the two mid-range
controls and at the bottom the two bass
filter controls. The treble provides a
nominal of +15 dB of boost and cut at
20 kHz, the bass a nominal +15 dB of
boost and cut at 20 Hz and the mid
range +7 dB range at 1 kHz.

The central group of controls provide
tape controls in the top row with four
push buttons whose function are not
clearly evident from the designations,
but this is soon cleared up by the hand-
book. These buttons make it possible to
monitor source or tape, monitor tape 1
or tape 2, copy from tape 1 to tape 2 or
tape 2 to tape 1 and tape on to one
recorder while monitoring another.

Although not as well designated as
we would desire, getting used to them is
a relatively simple task and they do
provide excellent flexibility.

In the row below the tape control
switches are the low pass filter switches
with a2 30 Hz and 100 Hz cutoff fre-
quencies, plus a tone control defeat
switch which has the ability to switch
the tone controls into the tape recorder
circuit path or in the normal pre-
amplifier line circuit.

vw 'v‘vuvrIvv
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In the bottom row is a balance con-
trol which provides up to 40 dB dif-
ferential balance adjustments between
left and right channels.

The central group switch controls are
a —12 dB mute switch, adjacent to
which are three mode controls for mono
A, mono B, stereo or reverse, whilst in
the bottom row is a fader volume con-
trol with a2 —70 dB to a maximum gain
with calibrations of 70, 40, 35, 30, 25,
20, 15, 10, 5 and zero dB.

The rear of the amplifier features in-
puts by standard coaxial sockets for two
photo cartridges, tuner or auxiliary,
tape 1 in and out, tape 2 in and out
plus outputs to two amplifiers.

Whilst the unit comes wired and
labelled 240 volts® ac, 50/60Hz, it is
interesting to note that the ubiquitous
switched and unswitched sockets which
do not comply with Australian Elec-
trical Supply Association’s rules are still
located on the rear of the unit.

The power amplifier has the same
sort of bold black appearance as the pre-
amp but it is not as easy to mount in a
19" rack. It is however, more interesting
in many respects than the preamplifier.
The first and foremost eyecatching
factor is the use of an array of light
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lot cut filter positions which allow
programme hum or room resonance
disabilities to be minimised.

The hum and noise levels of the unit
are not quite as low as we would have
expected and on the phono input the
level at -65 dB linear (unweighted) and
68 dB (A — weighted) are acceptable
but certainly not superlative. The
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emitting diodes as a power level dis-
play. This incorporates diodes which
read with 3 dB incremental steps from
-36 dB to +3 dB. This corresponds to
power levels from .02 watts to 200
watts in to 8 ohms, together with an
idle position which indicates that the
amplifier is operating. LED arrays like
this provide a graphic and exciting dis-
play when the unit is in operation and
are as functional as they are attractive.

One feature we did not like on the
front panel was the use of impractical
handles which, regrettably, have dan-
gerous sharp corners of the type we
criticised so strongly in the Jands J600
amplifiers three years ago.

The rear of the amplifier features an
internal heatsink construction with a
very open area for cooling air paths.
These are cleverly designed and
obviously effective. The rear of the
amplifier features two coaxial input

sockets, large universal terminals for in-
put and output and a two-wire mains
lead with parallel pin plugs intended to
be plugged into one of the switched
mains outputs of the preamplifier.

The constructional features of both
the preamplifier and the main amplifier
are exemplary and it is interesting to
note that the power amplifier incor-
porates a large toroidal transformer
which is the heart of the power supply
for the unit. Both the units are well
constructed and the designers have
placed a lot of thought and emphasis
in providing good operational flexi-
bility.

On test

The frequency response with the tone
control ‘centred’ or ‘defeated’ is es-
sentially unchanged, extending from 5
Hz to 67 kHz and is ably supplemented
in the low frequency region by the two

auxiliary input produces a comparable
level of hum and consequently it would
appear that it is the output stages of the
preamplifier which is generating that
level of hum.

The distortion characteristics of the
amplifier are, however, exemplary and
at the 100 watt level the performance is
almost in the category of being “state of
the art”.

At 100 Hz the distortion level is a
maximum of .024%, at 1 kHz .009%
and at 6.3 kHz .013%. At lower power
levels the distortion levels are even
lower still and are, without a doubt, a
credit to the system’s designers.

We were surprised that the distortion
in the left channel and the right channel
were significantly different, with the
left channel generally producing higher
magnitudes than the right channel
produced. Even so, the left channel
produced inconsequential levels of dist-
ortion and the difference between the
channels is really of academic interest.

Subjectively
The subjective impressions of the
amplifier’s performance were out-

standing. Firstly, the flexibility of the
preamplifier stage showed through to
the fore under the real life living room
conditions. We were pleasantly surprised
by the ease with which we could copy
from one recorder to another and even
more so by the general ease with which
other equipment could be inter-
connected and played through thep
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YOU'VE NEVER SEEN A
CASSETTE DECK CLEANER
LIKE THIS.

The ALLSOP 3 not only restores fidelity to the head,
but cleans.the two major troublespots, the capstan
and the pinch roller, at the same time. Dirt build-up
on the pinch roller and capstan are the leading causes
of ‘tape-eating’ and slippage. ALLSOP 3 efficiently

HEAD

does the lot with a new patented, totally non-abrasive
scrubbing and wiping action, not by scraping with
abrasive tape. It’s surprisingly simple and very
effective.

You really have to see it for yourself. And you can

at all teading record, hi-fi and department stores.

CAPSTAN—

= i/ 2] ALLSOP

Sole Australian distributor:
: ' - Communications Power Inc. (Aust.) Pty.Ltd.

“ i PO Box 246, Double Bay, NSW 2028. Ph (02) 357-2022
. Telex AA23381
(4 =
Without, the FOSGATE,PUNCH At any listening level you enjoy full
even the finest AM/FM tuner and cycle, high fidelity playback of
tape deck can do little more than studio quality. in city traffic or at
decorate your dashboard. The highway speeds. Our speakers are
FOSGATE PUNCH is real designed to take the PUNCH and
power...the only kind of power that deliver rich. penetrating basses. well-
can Create perfect stereo defined mid-ranges. and brilliant.
reproduction. Take our PUNCH crisp highs. You can listen at a
2100 for instance, Power amp. whisper or crank up the volume till
preamp, and your choice of it vibrates your rear-view mirror and
speakers. 100 watts RMS per never hear a distorted note. There
channel. With less than .05% THD, are a tot of better tuners and tape
you hear no distortion from 20 Hz decks on the market. To make any
10 20K Hz. one of them rhe best, stop at your
2. Power amp FOSGATE dealer and have him give
v _ i it the PUNCH.
| 4. Woofer

T
PR

5 Tweeter It is as far as you can go in car stereo.
Sole Australian distribu_tor: Communications Power Inc. (Aust) Pty. Ltd., PO Box 246 Double Bay, NSW 2028. Ph (02) 357-2022. Telex AA23381.
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Transient overload recovery test for the S.A.E. preamp and power amp system. Picture at loft
shows oscilloscope trace of output with sweep speed of 50 ms per division. The right hand
picture is the same waveform expanded to 1 ms per division. (10 dB overload re rated power into
8 ohms, both channels driven; overload duration - 20 ms, repetition rate - 512 ms; 1HF-A-202).

system. The preamplifier, amplifier and
associated peripherals fit well -in a
mobile racking system which we used
for the evaluation. We employed a
system based on an Audio Technica
AT-30E moving coil cartridge mounted
in a Technics direct drive turntable. The
output was monitored on a pair of Quad
electrostatic speakers.

The transparency of the sound, lack
of colouration and superb transient re-
sponse of the system was fully evident.
With the electrostatic speakers the
amplifier hum level was undetectable at
normal programme levels but wideband

hiss was just detectable close to the
speakers. With a sub-woofer system
connected, the hum was just detectable
at 100 Hz. The hum and noise is domi~
nated primarily by wideband transistor
noise. This does produce an audible hiss
at maximum amplification levels.

Summary

The SAE 3000 preamplifier and 2200
power amp are a well-designed system
providing generally exemplary perform-
ance with an unusual degree of flexii-
bility. Whilst we were not initially en-
raptured by the appearance of the pre-

amplifier we soon found that the
designers had done a very good job in
providing a degree of functionality
greater than the average user could
reasonably ask for.

We rate this combination highly in
terms of performance and most par-
ticularly for its operational flexibility. @

SAE MODEL 3000 PREAMPLIFIER

AND 2200 POWER AMPLIFIER

PREAMP MODEL 3000

Dimensions: 483mm wide x 132mm high
x 130mm deep

Weight: 4.7 kg.

Price:

POWER AMP MODEL 2200

Dimensions: 483mm wide x 133mm high
x 203mm deep

Weight: 11 kg.

Price:

Manufactured by: Scientific Audio

Electronics, Los Angeles, U.S.A.

Absolute copyright in this review and
accompanying measurements is owned by
Etectronics Today International. Under no
circumstances may any review or part thereof
be reprinted or incorporated in any reprint or
used in any advertising or promotion with-
out the express written agreement of the
Managing Editor.

MEASURED PERFORMANCE OF;

HARMONIC DISTORTION:

into 8Q = 283 volts)

S$.A.E, 3000 PREAMPLIFIER (S.N. 2902) AND S.A.E.

L€

Louis A Challis and Associates Pty Ltd

Our Ref: E27

FREQUENCY RESPONSE:
(-3dB re 1 watt, 0.5V

Left: 44z to 70kHz
o e Right: SHz to 67kHz
Left: 44z to 73kHz
Right; 4Hz to 72kHz
SENSITIVITY: Left
N
{for 1 watt in 8Q) Aux. 12.5mv
Tuner : 12.5mv
Tape s 12.5mv
Phono : 120uv
Overload: 260mv
INPUT IMPEDANCE: Left
Aux.: 43R

Tuner : 43kQ
Tape: 43kl
Phonos  42kQ

QUTPUT IMPEDANCE: 0.170 (1lkHz)

2200 TOWER AMPLIFTER (S.N. 8420)

{at 1 watt into 8Q)

Tone Controls Centred

Tone Controls Defeated

TRANSIENT INTERMODULATION
DISTORTION,

(3.15kHz square wave and
15kH2z sine wave mixed 4:1)

NOISE & HUM LEVELS:
(re 1 watt into 8Q)

{with volume control set
for 1 watt output with,

120uv 0.5V input ~Aux.

Smv input -Phono)

MAXIMUM OUTPUT POWER AT
ne CLIPPING POINT:

{INF-A-202)

{20mS burst repeated at
500mS intervals)

100Hz lkHz 6.3kHz
Right ft Right Left Right Left
2nd -77.3 -74.4 -89.4 =-57.5 -82.7 -84.8 dB
ird -80.6 -77.7 -89.4 -82.0 -79.0 -80.0 dB
4th -87.7 -85.4 dB
Sth -94.7 -90.6 dB
THD .017% .024% .005% .009% .013% .01%
2nd -78.5 -75.6 -91.8 =84.2 -85.0 -82.7 dB
3rd -80.5 =77.1 -92.3 -86.5 dB
4th -89.9 -87.0 dB
Sth -92.9 -90.2 dB
THD .016% .022% .004% .008% .006% .007%
Less than 0.1%
Aux, @ =66.5dB{Lin} -69.0dB(A)
phono: -64.0dB(Lin) -68.04B (A)
96v P-P
144 watts
Dynamic Headroom = 1.6dB {re 100 watts)
. .
sNote: This sensitivity may vary with position of tome switch when gain
Figures quoted are for tone in, sensitivity

oontrol ts at maximam.
may be higher with tome out.

{at rated power of 100 watts
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REFERENCE PREAMPLIFIER

This new class A preamplifier eliminates cartridge Interaction
common mode and slewing Iinduced distortions, and provides
accurate and extended bass response with 18dB/octave subsonic
filtering below 15Hz. Noise reduction unit links and record/
playback/copy facilities for two tape decks are provides. 20Hz-
20KHz £ 0.25dB(R1AA); <0.01% THD at 1V out (20Hz-20KHz)
10V/M phono slewing rate; 90dBA signal/noise below 10mV in
40dB overload margin (20Hz-20KHz)

OCTAVE BAND GRAPHIC EQUALIZER

A high slewing rate, uitra low nolse, wide bandwidth design.
20Hz-20KHz * 0.25dB; <0.01% THD at 1V out; 100dBA signai/
noise £15dB control range (adjacent fliters at ¥z) $395

Please contact

AUDIO DESIGN

3/7 Harvton Street, Stafford, 4053, or phone (07) 356-9191
for further information.

class A powm ampinr

Audio Design

4 POWER AMPLIFIERS

The amplifiers ali feature high slewing rates and wili drive 8
ohms +400 oad phase angles to full output. Avoldance of out-
put coupling zobel networks eliminates frequency response
aberrations with reactive loading. 20Hz-20KHz+0.25dB; <0.05%
THD at 1bD below clipping (typically 0.02%1 KHz).

25 Watts/channet Into 8 ohms CLASS A

50/75 Watts/channel Into 8/4ohms class AB1

100/150 Watts/channei into 8/4ohms class AB1

200/300 Watts/channei into 8/4ohms class AB1

ACTIVE CROSSOVER UNIT

This 2/3 way unit features a phase and amplitude coherent class

A design. Variable 100Hz>1KHz, 8Hz—*>8KHz crossover fre-

quencies. 5V/ls slewing rate; 100dBA signal/noise ratio;
<0.01% THD at 1V out; 26dB gain range 395

NEW SUBWOOFER CROSSOVER 18dB/octave;

150Hz nominal

OTHER PRODUCTS INCLUDE compander, active cross-
over/amplifier combination, moving coll amplifier, disco mixer,
12 Into 2 microphone mixer, loudspeaker systems, passive
crossovers. Cross-

¥ STIQND

a dlvision of RANK ELECTRDNICS PTY LIMITED

for the HIRE or SALE
of LIGHTING for
ENTERTAINMENT

RANK
ELECTRONICS

PTY LIMITED

12 Barcoo Street, East Roseville Sydney 2069. Telephone: 406 6176

60 Rosebank Avenue, Clayton South, Vic 3169. Telephone: 541 8502
299 Montague Road, West End, Brisbane 4101. Telephone 44 2851
101-105 Mooringe Avenue, Camden Park SA 5038. Telephone: 294 6555
430 Newcastle Street, Perth 6000. Telephone: 328 3933

120 Parry Street, Newcastie 2300. Telephone: 26 2466
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You have to be
very confident before you
claim anything will
permanently remove static
electricity from
a gramophone record.

Today anyone who makes a claim on behalf of a product Are there any adverse effects?
had better be able to prove it. Or faster than they can say Laboratory tests confirm no detectable change in sound
Norman Jesky they’ll be in big trouble. quality, surface noise, frequence response and fidelity.

Derek Pugh of Concept Audio confidently
introduces to Australia a remarkable new product.
It’s called Permostat. And it permanently renders
records free of static electricity.

What is this thing called static?

Who produces Permostat?

Permostat has been researched, developed and
produced by the British firm, Milty Products, a leader
in the field of record care and maintenance, whose
Pixall record cleaner has already won the coveted

ot

» T——

The contact of two dissimilar materials is liable to J Japanese Grand Prix award.
cause an exchange of electrical charge. Thus when a ) | Where can I buy Permostat?
record is removed from its sleeve, subjected to cleaning ; You'’ll find Permostat in all good hi-fi, audio, record
by a pad or brush or is in contact with a stylus, the J and department stores. However, if you have any
record surface is inevitably left in a highly charged difficulty in obtaining Permostat, please fill in the
state. coupon below.

What are the effects of static? S .

Not unlike a common magnet attracting

iron particles, static scavenges and draws dust : s e e — -
particles onto the record surface where they '
can be pushed along the grooves, creating
various degrees of distortion. A highly
charged record surface can cause micro

Dear Derek Pugh. Permostat had better perman-
cntly render my records free of static. Or [ shall be
making one or two phone calls.

discharging, uneven cartridge attraction and (BLOCK CAPITALS PLEASE)
alteration of the stylus tracking force, Name
resulting in wow and flutter, distortion and Address
record stylus wear.
Postcode

Permostat?

Permostat is a uniquely formulated fluid
which when applied to a record totally and permanently
eliminates static.

How permanent is permanent?

I Please supply (state quantity required)
!
I
It is claimed that playing a record one hundred times I
|
|
|

Permostat Kit(s) @ $15.95 [JPermostat Refill @ $9.95 ]
P&P Incl. I enclose a Cheque/P.O. value $

Concept Audio.

Where only the very best is good enough.

corresponds to the normally expected use of a given record
by a consumer. This is also the number of plays used by
record companies for evaluating their products. Tests prove Concept Audio Pty. Ltd.

that Permostat eliminates static for at least one hundred 22 Wattle Rd, Brookvale, NSW. 2100. Tel: (02) 938-3700.
continuous plays. Lom et L wmeel NSRS e B GO

Permostat by Concept Audio.

M
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Awaken to the power of the giants.
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Amplifiers: The range of SAE Stereo Power
Amplifiers which go from SOW per channe! to 400W
per channel were designed with one basic philosophy
which is to incorporate the same state-of-the-art
circuitry in every model. In the Amps; the only
difference in the various models are power output
and features such as LED readout or VU metre.
Preamplifiers: SAE make a comprehensive range of
high quality low distortion preamplifiers. All models
incluge two stage Phono Circuit tape facilities and
filters. Two of the range incorporate parametric
equalization.

Equalizers: There are three parametric equdlizers
in the range, all of which are three octave and

offering. not only cut or boost, but adjustment of
the band width and centre frequency. This flexibility
offers the mast precise form of tone control
available.

Impulse Noise Reduction System: This is a
specificaly designed unit to reduce the “click” and
"pop” (impulse noise) which are present in
phonograph records and other program scurces.
Other Products in the SAE Range: Integrated
amplifiers and preamplifiers, Time delay ambience
systems and Electronic cross-over.

For more details about the large range of SAE
products, contact Audio Engineers Pty. Ltd.

AUDIO ENGINEERS P/L

342 Kent Street.
SYDNEY 2000 N.S. W

AUDIO-ENGINEERS (Vic.)

2A Hill Street
THORNBURY 3071 Vic

AUDIO ENGINEERS (Qld.)

SIA Castlemaine Street
MILTON 4064 Qid

ATHOL M. HILL P/L

33 Wittenoom Street

EAST PERTH 6000 W.A
AE138/FP



audibly superior
technically brilliant!

Otoscan 3B

Otoscan 3B has been designed for those who are seeking the ultimate in
loudspeakers. Its development has taken 3 years intensive work by some of the most
highly qualified people in the industry. No other company in the world has produced a
loudspeaker which exhibits the synergy of modern computer-aided research and the
very latest innovations which are to be found in Otoscan 3B.

If you're serious in your quest for sonic perfection, you owe it to yourself to find out
more about Otoscan 3B, a system which contains solutions to problems that still mar
the performance of most other loudspeaker systems.

For further information on this and others in our range of top quality hand-crafted
loudspeakers write or call:

Otoscan Loudspeakers,
PO Box 480, Artarmon, NSW. 2064,
Phone: (02) 95-0084.
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Marantz model 1300DC
stereo power amp

. an excellent exam-
ple of careful design and planmng What has resulted is a
first class piece of electronics.”

Louis Challis found this ampilifier *

IT IS ONLY a few weeks since we
tested a high powered Marantz receiver
(the model 2600, April issue . . . Ed.)
and as a result, the model 1300DC
amplifier is of particular interest to us.
One might think from the size, most
particularly the weight, and
unquestionably the power output
developed by the range of Marantz
amplifiers and radio receivers which are
submitted to us, that the catch cry of
the Marantz Dompany is “big is
beautiful”. This is another particularly
good example of the design trend which
is still very much in vogue in the USA.

The unit

The appearance of the 1300DC is
impressive. Whilst it most certainly
would not be everybody’s cup of tea, it
is nonetheless clear that from an
ergonomic standpoint the designers have
done a commendable job.

The major controls are cleverly
aligned in the centre level of the three
rows of controls located on the front
panel. The front panel is unusual, firstly
in that it incorporates a panel fascia
which extends beyond the main face
by about 3 mm. This panel has, on the
left hand side of the top row, push
button switches for the two phono
inputs, tuner and auxiliary, only one of
which can be selected at a time, with
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push button switches for tape 1 and
tape 2 monitor, adjacent. On the right
hand side of the escutcheon is a tone
defeat push button, and switches for
selecting turnover frequencies for the
bass and treble controls of 100 Hz and
10 kHz respectively. These can change
the base turnover frequency from
500 Hz to 100 Kz and the treble
turnover frequency from 2 kHz and
10 kHz.

Two other (filter switches are
provided, one a low cut filter, with an
18 dB per octave slope with a corner
frequency of 15 Hz, together with a
9 kHz high cut filter with similar
characteristics. The last switch in the
top row is a conventional 20 dB muting
switch.

The middle row of main controls has
two record selector switches instead of
the more conventional single knob.
These select the signal source to be sent
to either of the two respective tape
recorders which may be connected to
the unit. Record Selector 1 switch is
intended to provide the input for the
main recorder whilst the Record
Selector 2 switch is intended to select
the inputs of the secondary or optional
tape recorder. Both of these rotary
selector switches can operate
independently of the main input
selector push buttons and they each

"
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provide facilities for direct connection
where the audio signal from the chosen
source, selected by the input push
buttons, is either directly connected
to a tape recorder or alternatively one
tape recorder is connected to the other
tape recorder. Possibly more important,
they make it feasible for tape recording
to take place from one input whilst
monitoring or listening to another input
which may or may not be recorded
simultaneously and may or may not be
re-equalised simultaneously.

Obviously there are other ways to
solve this problem and it does take some
careful thought and comprehension of
the philosophy of this design facility
in order to prevent accidental
disconnection of a signal source which is
being recorded or monitored. Most
people are obviously more used to a
more conventional and somewhat
simpler arrangement for providing these
sorts of facilities, but there can be no
denying that the concept Marantz have
chosen does provide a greater degree of
ﬂClel]lty, even though the route by
which it is chosen may not appear the
most direct.

Marantz have incorporated three
tone control circuits for each of the two
channels? a bass, a mid-range and a
teble control. These are vertical sliders
with mechanical indents to simplify
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The Marantz 1300DC stereo power amp. This one is shown in the optional wooden cabinet.

setting. Slider controls are preferable to
rotary switches or horizontal faders
and are ergonomically well designed as
they give a graphical indication of what
is happening in a simple and direct
manner. Between the two sets of tone
controls for the left and right channels
Marantz have incorporated the tape
equalisation switch. This allows the re-
equalisation of program content being
fed from the record player, tuner or
auxiliary input, and more importantly,
being fed from the main tape recorder
to the secondary recorder.

In the upper position with the tape
equaliser switch set to the ‘*‘one”
position recording should take place on
the main recorder, whilst in the “two”
position, onto the secondary recorder.

Flanking this tape equalising switch
are two peak overload lights which
operate when either amplifier reaches
the clipping point (200 watts output
into 8 ohms). On the right hand side of
the tone control circuits is a mode
switch for reverse and normal stereo,

left plus right, and left or right
respectively. The volume control is
located * at the extreme right and
features mechanical indents and a
calibrated 80 dB dynamic range. The
bottom row of controls contains push
button for selecting moving magnet or
moving coil cartridges at phono 1
selector input, two standard tip and
sleeve  microphone sockets, with
sensitivity suitable for normal dynamic
microphones, and rotary switches for
selecting moving magnet cartridge input
impedances.  These  provide for
impedances of 1k ohm, 10k, 27k, 47k
and 100k ohms, and capacitances of
100, 150, 220, 330 picofarads, which
facilitates optimum termination of a
wide range of cartridges.

In the centre of the bottom row is
another slide control with indent, which
is located in the horizontal plane for
balancing the two channels. To its right
is a contour switch for setting the
loudness contours. This has a sensible

end. Two speaker push buttons are
provided for selecting system 1 and 2,
with a minimum impedance of 4 ohms
total. The remaining controls are a tip-
ring-and-sleeve headphone phono socket
and a mains power switch. The power
switch is coupled to a LED which is
located at top centre on the front
escutcheon.

The front panel is fabricated in a
light, gold-anodised, brushed satin
aluminium  with  black stencilled
lettering. The cabinet cover is in black,
vinyl-coated steel, with an extensive
area of slots to provide good ventilation
for the electronic circuitry. The rear
panel, which is set a Jong way back from
the front panel, ha been restructured
for the Australian market. It does not
incorporate  the  switched and
unswitched outlets that the Japanese
and American models contain. More
important, it also incorporates the very
useful addition of DIN record/replay
sockets to simplify inter-connection of

off position at the extreme anticlockwise  the external tape recorders. >
Louss A Cris J1_#ow ¢ e B & G Bt & 1 Lous A Ghais B & g Bl ¢ o [y
sl LT T U onge B0 4B Mochior MBS dowerlom Froa M M Wo Seecd VBT mevesc Paver Seeed X mes o BBpsenimmen ot Ronge . BO 6 Reciier RaB. ivws lom #0940 i Wi Bpved 1LY mmiesc Pape: Spevd BB me
28 Tvwvy v -—-mw—rrr Ty T m .25 .- Y T-—--rr--r—-r—r—"-'-rv-r—r'—v—n
MARANTZ WODEL I | | | MARANTZ MODEL |J_ 3 i
13000C ANPLIFIER I {74 13000 ANPLIFIER L |
- 1y - - ) T | Bl = R . - et 1+ L b
Tone Controle T 1 I =4 Wig_controls | | |
Maximm & Minjmum 1 5 Maximm & unu- l
= . _l i ol L | [ settings 151 R I et g:"“l _:._
Auniliary Tnput® T \ - g P Bl 1 ary IR T
Input=0.5v R4S : e, —.(/ -y Inpute0.5V It _...,._..J - *_.
utput= 1 Wate 1 1 J t’ulpn(-“l] ::n \‘
N - n th
Lot TN :::m,.*T 1 —f--rx,r—r
“tlat* 1 4 “flae*
Turmovers:

100HE & kM3,
-1

Datey 19.11,1979

-25id

2
Munoiy Frequsncy Scale by 3

{ ] i i
— L T__,_- et =t sl DRI LB bt L 4t e obi g o N t
|
i - Dater 191151979 3 1 |. -
| | |

s P S 21 Las =t b bk b L1 =y 4 -

00D A B € » 20000 0000 A 6 ¢

wiInn Aaeacu Moty Frequency k.uw Zoeo Laeed sz A8 C

ETI May 1980 — 155



from

BRIAN BAMBACH

ELECTRONICS

The Electronic Kings of the Hunter Valley
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TECHNICS RS-6
o Dolby e Full Auto Stop e Soft Eject

.. [—

e U N
RS-M17 TECHNICS DOLBY DECK

With Fluro Meters, Standby Timer &
Auto Rewind/Play. Super Value!

SL-Q2
TURNTABLE
Technics Quartz
Locked Direct Drive!

Rumble — 78db

Wow & Flutter from .012%

TECHNICS SL-D3
Auto Direct Drive
Rumble -75db

Wow & Flutter 0.014%
with Memory Repeat!!

NATIONAL

RF4900

All Band Receiver with
digital display and F.M.

NATIONAL TR5000A
AZDC 3-in-one
Cassette’Radio/TV

:rlrudal- - s

NATIONAL SG3000
Slimline 3-in-one Music Centre
Huge 25W plus 25W output!

Send cheque or money order only. Add $5.00 p&p.
Finance arranged - shop customers only.

We also stock one of the widest range of Resistors, Caps and
Semiconductors outside Sydney! Specialising in Micro Chips.

BRIAN BAMBACH ELECTRONICS

670 Hunter Street, Newcastle.

All Mail: PO Box 5148, Newcastle West, NSW 2302, Australia.

Phone (049) 24996. Telex AA28708 BAMBAC.
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Thenew generation of
factory-built or kit-set
Peerless loudspeakers

It's true most speakers look alike and that price alone
never tells the whole story. But now the new generation
Danish-built Peerless loudspeakers give you a recognizable
difference in sound quality -a difference that has set

Peerless a notch above the others for over 50 years.

The range of new generation Peerless loudspeakers
includes the fully assembled PAS series plus the money-
saving PLK kit-sets. Both series contain drive units with
the following characteristics.

Peerless ‘X’ Line Woofers

L] Large ceramic ferrite magnets for high power handling.
U Specially coated cones reduce colouration to a minimum.
U Cones are supported by a single-roll foam or rubber
surround to maintain excellent linear motion. (J Bass response
is clean and tight at all listening levels.
Peerless Midrange Units
[J Sealed back units prevent interaction with the woofer.
Distortion and colouration are reduced to a minimum. OJ The rear
side of the cone is coated with a special damping material to eliminate
colouration. (J Specially impregnated polyurethane cone rim
provides high degree of linearity.
Peerless Tweeters
[J Dome tweeters designed for the highest accuracy of reproduction with
low distortion flat response and wide dispersion. [J The sealed back isolates the
tweeter from interference. [J Specially developed dome fabric ensures no degrad-
ation of performance even after prolonged heavy loading. O Assembly mounted
on a precision diecast plate where rigidity ensures permanent alignment.
Peerless Dividing Networks
[J Peerless crossovers use air-cored chokes for maximum power handling, and
special electrolytic capacitors to ensure long term reliability. O All components are mounted on fibreglass printed circuit
boards for maximum durability, while coded clip connectors eliminate the need for soldering.

Power handling Danish-built Peerless loudspeakers, Orthodynamic
The power handling capacity is high and conservatively headphones and unique car speakers are imported by the

rated at 100W RMS, however, due to the high sole Australian agents,

efficiency of Peerless speakers, the recommended amplifier

power is between 25-100W RMS. G. R .D 1 G RO U P Pty, Ltd >

Whether you settle for the smart timber-veneered PAS 698 Burke Road, Camberwell. 3124. Telephone (03)82 1256. Tele)f 31712
assembled series or the PLK kit-set, you're getting the same M 4 5 St e T A | R * fionas §
Danish-made Peerless quality-a quality selected by many of i Pleate serd me descripsive literature and dealer i |
the world's most reputable names in loudspeakers, for I
inclusion in their own speaker systems.

Contact us now, and discover where you can hear | Name
Peerless loudspeakers-then let your ears make up your mind. |

|
|
I
| Address |
|
i
]

l Postcode
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Another notable difference between
this amplifier and other units is the
incorporation ‘of a fifth foot squarely
under the middle of the unit. This
distributes the loading which is actually
at its greatest underneath the centrally
located transformer.

The inside of this amplifier is as
impressive as any piece of professional
equipment that we have recently seen.
The first and most obvious feature are
the two separate power supplies used to
feed each of the output power amplifier
stages. Whilst these are derived from a
single, large fully-screened conventional
power transformer, the actual windings
for the two power supplies, the filter
circuits, regulators, protection circuits
and capacitors are completely separate.

Visual inspection shows that the
designers have gone to a great deal of
trouble to provide high strength and
good ventilaion in the thermal
dissipation paths. One was immediately
aware of the excellent accessability for
maintenance purposes and the extent
of their care in maximising screening to
minimise electrostatic and electro-
magnetic induction problems between
the input circuits at the rear of the
amplifier and the switching and control
circuits located at the front.

In the low level circuits the designers
have made very extensive use of flat
ribbon cables as well as board mounted
regulators to feed preamplifiers, to
achieve a better performance and
reliability. Whilst the components are in
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the main commercial or consumer type
standard the construction appears to be
highly professional and this particular
unit would obviously fair almost as well
in professional usage as it would in its
obviously intended role as a consumer
based amplifier.

On test
The objective testing of this unit
showed that it has excellent

performance. The frequency response
extends from 1.4 Hz to 150 kHz with
the tone controls defeated. This drops
to 82 kHz with the tone control centred.
The input sensitivities were 12 milli-
volts for auxiliary input, tuner and tape,
125 microvolts for the moving magnet
phono input and 20 microvolts for the
moving coil input. The overload
sensitivity for the moving magnet input
is 280 millivolts which is more than
adequate.

The amplifier’s output impedance is
less than 80 milliohms, and in a real
situation would be limited by speaker
cabling and not by the amplifier itself.

The harmonic distortion of the
amplifier at the 150 watt level is
excellent with 0.08% at 100 Hz, 0.05%
at 1 kHz and less than 0.02% at 6.3 kHz.
At the 1 watt level these figures are
substantially lower, being .003$, .005%
and .004% respectively. The transient
intermodulation distortion is very much
less than 0.1%, whilst the hum and noise
levels are better than 92 dB(A) on the
auxiliary input, -84 dB(A) on the

Muriot Fraouency Scote by 3

moving magnet input, and 74 dB(AY
on the moving coil input. The transient
overload recovery of the unit proved
to be impeccable. The crosstalk between
channels is very low, but is a function
of frequency. Even at 20 kHz this is
still better than 50 dB and this is
obviously the result of the use of two
separate power supplies.

Subjectively

We were unable to technically fault any
of the unit’s measured parameters and
so we proceeded to our subjective
evaluation. We first monitored the
output through two pairs of high-
powered JBL110 loudspeakers. The out-
puts could be readily pushed to 110 dB
at three metres with no significant
distortion. We then evaluated the
amplifier with a pair of Quad electro-
static speakers. The lack of coloration
and the unit’s performance was quite
impeccable. We noted at the maximum
gain position that the hum and noise
levels were inaudible on any of the
selected programme content and at any
of the listening levels at which we
played the equipment.

Whilst the facilities are, in the main,
conventional it became obvious that if
one intended to dub from one tape
recorder to another the record selector
facilities provided by the two selector

" knobs provided distinct advantages over

the more conventional controls with
which we are accustomed. Whilst we
were impressed by, and found the major



controls ergonomically attractive, the
actual number of controls and their

distribution did not immediately
provide a feeling of ease. Obviously,
with continuing use such discomfort
would soon be obviated by familiarity.
But unlike some of the other American
amplifiers which we have recently tested
we feel that the ergonomic concepts of
this unit, independently from their
technical functions, have been well
thought out and these are backed up by

excellent electronic;design.

Summary
The Marantz 1300DC amplifier is an
excellent example of careful design and
planning. What has resulted is a first
class piece of electronics. Whilst we do
not personally like the styling, once
again we have to admit our grudging
admiration for the circuit designers
who have produced such an excellent
piece of equipment.

MARANTZ MODEL 1300DC
STEREO AMPLIFIER

Dimensions: 416 mm wide x 146 mm high

x 430 mm deep.
Weight 24.5 kg. Price:
Manufactured by Marantz Company of U.S.A.

Absolute copyright in this review and
accompanying measurements is owned by
Electronics Today International. Under no
circumstances may any review or part thereof
be reprinted or incorporated in any reprint or
used in any advertising or promotion with-
out the express written agreement of the

@ Managing Editor.
i I HARMONIC DISTORTION: 1008g 1xHz 6. 3kHz
' | {at rated power of 150 watts a4 -74.9 -83.7 -79.5 dB
I MEASURED PERFORMANCE OF into &0 = 346 Volts) 3rd -62.6 -66.8  -82.9 ds
| | | MARANTZ 1300DC AMPLIPIER {5.N. 31AQ10087) ath -93.5 -95.2 =
Lows & Cheilia and Associates Py L1 Sth -93.5 de
THD 0.076% 0.046%  0.013%
REQUENCY RESPONSE: Tone Controls Centred looHz 1kHzl
("3dB ge 1 watt, 0.5V Left: 1.31z to 82kHz (at 1 watt into BR) nd -71.2 -86.7 -89.4 ds
Input to Aux.) Right: 1.4Hz to 85kHz 3xd =-75.1 -95 dB
Tone Controls Defeated 4eh -86.2 de
Left: 1.28z to 115kHz Sth -86.1 ds
Right: 1.3Hz to 11SkHz THD 0.033% 0.005%  0.004%
TRANSIENT INTERMODULATION DISTORTION:
SENSITIVITY: Left Right RANS IE! TERMODULATION DISTORTION
{for 1 watt in 8Q) Aux: 12mv 12mv {3.15kHz square wave & 15kHz
Tuner: l2zmV 12mv sine wave 41l (Output 150watts) Less than 0.1%
i
S o 175 NOISE & MUM LEVELS:
Phono (MM) 1254V 125pv it L
e = s (with volume controel set for Aux: -82dB(Lin) -92d8(A)
L ! 1 watt output with, Phono (MM)~72dB (Lin) ~B4dB(A)
0.5V input (Aux) Phono (MC) ~60dB (Lin) ~744B (A
INPUT IMPEDANCE: Left Right
e = SmV input (Phono MM)
Aux: 39K 39k
0.5mV input (Phono MC)
Tuner: 39kl 39x0
Tapes 39%0 39k0 MAXIMUM OUTPUT POWER AT
CLIPPING POINT:
and other values of Phono (MM} 4 Tid 47x1 (IHF-A-202)
impedance as per spec. Phono (MC) 500 S0 (20mS burst repeated at 114v P-P
500ms intervals) 203 watts
QUTPUT IMPEDANCE : @ ikhz = 80 milliohms Dypamic Headroom = 1.3 d8 (re 150 Watts)
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Your local distributer is

NSW — C & K Aidridge Sound Systems, Ph. (02) 747 1355
— Alitune, Ph. (03) 877 5353

TAS — Video & Sound Services, Ph. (002) 34 8822

SA — Werner Electronics, Ph. (08) 268 2766

WA — Electro Accoustics Company, Ph. (09) 444 8688
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Announcing a very special product:

DISGPROTEG

RECORD PRESERVATIVE

1978

In 1978 DISCPROTEC won the coveted
Grand Prix Gold Award in Tokyo.

IN TWO

AudioVideo
1979

for fidelity of sound reproduction,
design engineering,
reliability, craftsmanship
and product integrity.

1979

Awarded by retailers and critics in the
U.S.A. The 1979 “‘Audio-Video’ Hi-Fi Grand
Prix Award.

WHAT IS DISCPROTEC?

It's both a lubricant and an antistat which
forms a layer only about three millionth of an
inch thick on the playing surface of your re-
cords. This layer eliminates all static charges,
vastly reduces friction, and seals the playing
surface. It is so thin it is "invisible” to your
stylus, yet its chemical bond is so strong it
remains effective for 100 plays or more, or
over a decade of storage.DiscProtec formula
(patents pending) is unique, and offers be-
nefits not available from other record preser-
vatives.

HOW DOES DISCPROTEC WORK?

You simply spray DiscProtec fluid on your
record. The liquid *‘carrier’’ immediately
evaporates, leaving a tiny amount of solid lub-
ricant and antistat. A few moments of buffing
and DiscProtec is evently distributed to
create a sub-microscopic layer of protection.
Surface static charge is eliminated and sur-
face tension is vastly reduced, creating a very
slippery surface (you can actually feel the
change as you buff). It is this layer, just a few
dozen molecules thick, which will protect
your records from further deterioration dur-
ing playing or storage.
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e Eliminates static for 100 piays or more
® Records may be played overand over with
no Increase in surface noise or harmonic

distortion

e Eliminates static buildup even after years

of storage

e Improves regular record cleaning

e Reduces record and stylus wear

e Protects records from environmental at-
tack, and loss of vinyl plasticizers

o Compatible with all types of records, all
common record cleaning methods

e Improves playability of worn and dam-

aged records

Available through
all leading record
bars, hi-fi shops
and department
stores.

GOWDRING °

REGISTERED TRADE MARK

Distributed by:

NEW SOUTH WALES
SYDNEY

NEWCASTLE
AGENT:

VICTORIA
MELBOURNE
AGENT:

QUEENSLAND
BRISBANE

SOUTH AUST.
ADELAIDE

TAS
AGENT:

WESTERN AUST,
AGENT:

GOLDRING AUDIO INDUSTRIES
NATIONAL ADMINISTRATION

5th Floor, 69 Clarence St., Sydney 2000
4th Floor, Warehouse, Sales & Service

JENSEN DISTRIBUTORS
5 Mudson St., Beimont Sth 2280

GOLDRING AUD!O INDUSTRIES

1st Floor, 42 Berkeley St., Cariton 3053
RADIO PARTS

862 Spencer St., West Meibourne 3003

GOLDRING AUDIO INDUSTRIES
400 Miisom St.,, Coorparoo 4151

GOLDRING AUDID INDUSTRIES
Shop 7, Sampson Rd., Semaphore Park 5019

TASMANIAN RECORD COMPANY
10 Cameron St., Launceston 7250

S.J. PONTAGUE & ASSOCIATES
20 Oxtford St., Leederville, Perth 6008

Ph. {02) 290 1455
Telex 24905

Ph. (049) 45 4997

Ph, {03) 347 5177
Pte (03) 32 9788

Ph. (07) 398 8044
Ph. (08) 49 2064
P, (003) 31 5588

Ph. (093) 81 6044
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WITH ALL the attention on digital
quartz watches, synthesizers and other
esoteric equipment, it is not surprising
that many manufacturers should offer
receivers and tuners with digital displays
for the frequency selection and other
features which are in keeping with the
electronic revolution.

Akai have recently released their new
PS range of preamplifiers and separate
power amplifiers. It is not surprising
that the PS200T is designed to
complement these two pieces of
equipment. This tuner is remarkably
large but, quite apart from its size, is
particularly attractive. The front panel
has a brushed satin aluminium front
into which is inset a bronze anodised
escutcheon. In the top left hand section
of this insert is the digital display. This
utilises large, green numerals and letters
to designate the mode of operation, the
frequency and other information.

The FM or AM mode and the
frequency, in either MHz or kHz, is
designated on the display. The display
also indicates whether a preselected
station is in operation and if the pre-
selection function is being utilised. At
the top right hand corner of the digital
display are five bezel lights to show the
incoming signal’s relative strength, a
display to show whether the FM
frequency lock is operational and a
multipath signal indicator to alert the
user of the presence of signals with
significantly  different path lengths
which are the antennae and the stereo
detector.

The last indicator in this area
operates when a stereo signal is detected
by its pilot tone so that the user can tell
whether he is listening to a stereo or a
mono station. On the right of this
display are three touch controls of the
basic type utilised for all operational
functions, with the exception of the
mains switch. The uppermost control
stops the frequency scanning and locks
it, except when the automatic preset
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. is one of the most exciting we have evaluated”.

control is operating. Below this are two
arrow-shaped top controls to select
either an upward or downward scanning
mode. If these are operated at the ends
of the frequency range on either the FM
or AM mode the switching cycle
reverses  itself automatically and
proceeds to scan in the opposite
direction unless stopped by the control
or through the selection of a preset
station.

Immediately below the digital
display and the upward/downward
scanning touch controls is a row of
fifteen preset station selector touch
buttons together with a memory light
and memory activator switch. These
controls, which provide fifteen
memories for FM, are activated through
touching the memory switch with a
frequency selected on the display and
then subsequently touching one of the
preset station controls which then
‘remembers’ that particular frequency.

Features

Unlike a previous generation of
synthesizer tuners that we examined
some years ago which forgot the
frequency the moment the mains was
turned off, Akai have incorporated a
little battery pack at the rear of the unit.
In the absence of mains power, like the
proverbial elephant, the memory
remains operational and does not forget.
Notwithstanding, even without the
batteries, the CMOS circuitry has the
capacity to remember for some minutes.

The heart of the memory system is a
four-bit, one chip microcomputer which
holds all the data and with the preset
address memory which can memorise up
to thirty stations. Frankly, there are less
than fifteen AM stations that 1 would
“want to remember” and regrettably
only four FM stations in Sydney at the
moment. Even so, the facility is there
even though the stations may not be.

The other controls are also neat and
equally clever. Apart from the normal

FM/AM, FM mono and stereo manual
scanning, the automatic scanning
capabilities and options involved therein
are particularly clever. Firstly in the
manual scanning mode, the unit jumps
in 9 kHz increments on AM and in
50 kHz increments on FM. These
frequencies have apparently been
chosen to suit Japanese requirements
for the US version makes use of 10 kHz
AM and 100 kHz FM increments. With
the manual control selected it is only
necessary to touch the upward or down-
ward scanning control which increments
in single steps for a single touch or
cycles automatically through the
frequencies if the finger remains on the
control for more than 1% seconds.

The receiver cycles up or down
automatically looking for a station
carrier with reasonable strength which it
locks on to for approximately six
seconds unless stopped. Otherwise it
recommences its search process. It is
not a good idea to look for a low
strength signal in the auto mode as it is
liable to scan over such a station and
ignore any detected, in preference to
another station with a higher signal
strength. If the stereo mode is selected
the search sequence stops each time the
receiver detects a strong signal which it
again holds for six seconds before
recommencing its search programme,

In the preset mode the receiver will
scan between the preselected stations
only, locking on to that station for only
six seconds unless stopped.

The only controls at the extreme
right hand side of the escutcheon are
the FM sensor/muting control which are
normally in off posiion and which
should be only depressed when tuning
for a weak signal. A “level one” switch
is provided which cuts interstation dis-
tortion generated prior to the input of
the receiver, and which cannot be
adjusted out. A “level two’ control is
provided for variable adjustment of the
detection/muting level making use of a



muting level control at the rear of the
receiver. Other controls are two
optional stages of intermediate
frequency filter bandwidths which are —
60 dB at +/- 300 kHz in the narrow
mode and -50 dB at +/- 400 kHz
bandwidth in the wideband mode.

The choice would undoubtedly be
very valuable in America and Japan but
as yet is of little significance in Australia.

The rear of the receiver has very few
controls. The controls that are there
consist of a distant or local FM sensitivity
switch, a 75 ohm coaxial socket for the
FM antenna, a special earth and aerial
socket for AM, a distant or local switch.
for the AM band, a muting level control
which works in conjunction with the
level 2 variable control on the front
panel of the receiver, two independent
level controls for the left and right
channels audio output and a pair of
fixed and variable coaxial audio outputs
for feeding to the associated tune
amplifier.

The mains -connection is by means of
a mains cord which differs from the
brochure which shows the use of an
IEC socket. The battery compartment
is located at the top of the panel and it
accepts three 1% volt penlight cells to
maintain the digital memory.

The inside of the equipment looks
more like a piece of computer
electronics than a piece of consumer
electronics! The unit is divided into
three sections. At the right hand front is
the microprocessor and digital memory
board which also contains the
programmable counters and the logic
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for the digital display. This is effectively
screened off from the radio frequency
tuner section which, not so surprisingly,
does not contain normal tuning
capacitors of the type we have grown
to accept in FM and AM receivers.
Instead of the conventional tuning
section, both the FM and AM sections
of this receiver incorporate digital
quartz synthesizers to provide precise
RF and mixer frequencies. These are

followed by a multistage surface
acoustic wave (SAW) filter and
conventional ceramic filters in the

subsequent stages. Akai does not say
much about the surface acoustic wave
filters but they are obviously very
effective and precise.

The rear of the tuner contains a
fancy regulated power supply for the
circuitry together with the intermediate
frequency stage filter located in its own
separate screened can well isolated from
the rest of the circuitry.

The  microcomputer  controlled
synthesizer gives a more precise tuning
performance than other systems and is
coupled with a phase-locked loop which
eliminates the possibility of further
drift. These operate with variable
capacitance diodes to control the local
oscillator frequency.

Test results

The RF sensitivity of this receiver falls
a little short of what we would have
otherwise expected from this unit. In
particular, in the wide band mode the
sensitivity is 1.3 microvolts for 20 dB
signal-to-noise ratio with the input
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switch set to the distant position, 7
microvolts when set to local.

In the AM mode in the distant
position the sensitivity is 190 microvolts
for 20 dB signal to noise ratio with 30%
modulation and 2.6 millivolts in the
local position. These figures may appear
reasonable but suffer a little because of
the absence from the lack of a tuned
radio frequency stage which add so
much to improve the overall signal-to-
noise ratio and  selectivity in
conventionally designed radio receivers.
The ultimate signal to noise ratio of the
unit with 1 mV across at the input is
67 dB which is good considering that
the program content has a far lower
signal to noise ratio.

The FM band frequency response is
particularly flat, being -3 dB down at
20 Hz and 16 kHz with the notch at
19 kHz extending down to 25 dB as a
result of the effective removal of the
pilot tone signal. The channel separation,
as measured by our signal generator, is
better than 37 dB midband and is
limited by the generator performance
rather than by the receiver. There is no
significant difference between the FM
audio response in either wide band or
narrow band modes and so there is no
loss of signal quality by utilising the
narrow band position. !

The AM response is smooth but
uninspiring with a bandwidth extending
from 70 Hz to 2.2 kHz at the -6 dB
points. This makes it very suitable for
listening to soap operas and the races.
It is a shame that the designers of such
equipment do not allow for the quality »
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e got news
=~ for you!

How many times have you seen build-it-

yourself electronic and hi-fi kits and thought:

K

, ! }
THE GOOD NEWS

All of our Playmaster hi fi kits come with a highly detailed,
step-by-step instruction manual -~ with far more construct-
lonal details than you'll find in the magazines. If you can hold
a soldering iron and read simple English you can build one of
these kits (yes, we even show you how to solder!)

And just in case you run into difficulties, there's our exclusive
‘Sorry Dick, it doesn't work' repair coupon with allows you to
have your kit repaired in our service centre for a token fee.
Plus our 7 day satisfaction guarantee: examine the kit, read
the instructions - then if you feel the kit is beyond you,
return it within 7 days for a full refund!

What have you got to lose?

And you'll save hundreds of dollars by doing it yourself.

Compare commercial equivalents: they’re hundreds of dollars
dearer. And each Playmaster audio component is perfectly
matched - electrically and aesthetically - to the others in the
series.

As we've said before: ‘They look so good and work so well
your friends won't believe you built them!’

Superb Playmaster Speakers)

Just a couple of hours of your labour — and you'll have a set of
speakers to be proud of. The hard parts are done for you: alt
woodwork is ready to fold together and glue. Rebates for the
speakers are cut. The wiring is supplied in a no-soldering colour
coded toom: just push the fugs onto their terminals!

Your choice of three superb systems to cater for any size system;
any size room. Each box is finished in an attractive imitation
walnut veneer, they look so good you don't even have to fit the
beautiful sculptured acoustic foam grilles supplied.

Designed by Neville Williams, Editor

in Chief of ‘Electronics Australia’.

3-75L 12 3-WAY SYSTEM
75 litre cabinet, with 12 bass
driver. Has tone controls, too!

$284.00 pr

3-53L 10" 3-WAY SYSTEM
53 lfre ‘mud sized cabinet, 10" bass
driver. 3 speakers

$224.00pr
3-26L 8" 3-WAY SYSTEM
Smaller 26 fire enclosure suits flats,
etc. Ideal for budget systems, too.

$149.50 pr

‘No way could I build anything like that!’

NOW YOU CAN!

(Playmaster hi fi components

The perfect partners for your PlaymasterSpeakers: a Ptaymaster amplitier,
or a Playmaster tuner. Or tailor your sound to suit your environment with a
Playmaster graphic analyser and equaliser. Alt with the quality of design
you'd expect from Australia's largest selling electronics magazine.

Each of the Playmasters was designed by Leo Simpson, Technical Editor
of Electronics Austratia. And with the exclusive features added by Dick
Smith Etectronics — like bronze anodised front panets, matching imported
knobs, plated chassis, etc etc, your Playmaster wilt be a winner!

Playmaster Forty Forty
Stereo Amplifier:

Very simple to build, perfor-
mance equal to amplifiers two
and three times the pricel

catk-3411 $129.50

Twin Twenty Five:
Don’t need so much power: try
the twin 25. 25W rms per
channel; ideal for compact
speaker systems.

catk-3410 $105.00

Digital Tuner/Clock
Superb AM and FM tuner with
digital readout; plus clock. The
tuner module is pre-built!

CatK-3494 $129.50

Graphic Equaliser

Have your sound the way YOU
want it. Easy to build kit gives
you ‘tailor made’ responsel
Cat K-3500 $99.50

NOTE: All units shown with
optional wainut vinyl veneer
sleeve: Cat H-3113 $8.50

NOW: APLAYMASTER
GRAPHIC ANALYSER

= Two projects in one. Analyser lets you
¥ set up the system to best possible
standard fuse with graphic equaliser);
also doubles as power output meter.
Leds flash in sympathy with music
according to level (up to 400 wattsl)
Get the most from_ your system: and

399'50 impress your friends!

ON - HAVE A GO:
YOU CAN DO IT!

DICK SMITH ELECTRONICS

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS
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HEASUNED PERFORMANCE OF

AKAD PS - 2997 Fa/AM TUMER
SERIAL NO. 40485-18011
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of transmission which our local AM
stations provide and provide an AM
band width of comparable quality to
the FM. In practical use the ergonomic
design of this receiver can only be
described as simply delightful. The
controls are quickly mastered, and
provided you have hooked up a suitable
aerial the quality of sound and the ease
with which a station can be selected is
inspiring.

Once the local stations have been
selected, logged and recorded by the
preset station facility their reselection
takes virtually all the hard work out of
what can sometimes be a laborious task.
The quality of the signal we received
on the FM was excellent and that from
the AM, passable.

With only a 100 mm length of aerial
on the rear of the receiver it happily
picks up local stations on FM but
requires a somewhat better aerial for
AM reception (at least % metre of wire
even without the benefit of an earth).
With the addition of two good aerials,
one for FM and one for AM, this unit
can pull in distant stations with very
reasonable ease.

Summary

The quality of the sound is in general
terms as good as some of the best
tuners and receivers we have listened to
but the sensitivity is not as goqd as the
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very best. It is apparent that this unit
has been designed for people who are
not looking for the ultimate in radio
frequency performance but are looking
for the ultimate in ergonomic
performance and an appearance to
match.

The Akai PS-200T Tuner is one of
the most exciting tuners we have
evaluated, but at a selling price of $899
recommended retail, will tend to
discourage the majority of people who
could most appreciate its functional
beauty. e

fHE AKAI PS-200T FM/AM DIGITAL
QUARTZ SYNTHESIZER TUNER

Dimensions: 440mm wide x 90mm high
x 443mm deep

Weight: 7.8 kg. Price: $889 rrp.

Manufactured by: AKAI Electric Co.,
Tokyo, Japan

Absolute copyright in this review and
accompanyin.? measurements is owned by
Electronics Today International. Under no
circumstances may any review or part thereof
be reprinted or incorporated in any reprint or
used in any advertising or promotion with-
out the express written agreement of the
Managing Editor.
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Now your newsagent can solve your urgent parcel problems.

This TNT Courier Overnight Satchel has just turned  available only in Sydney, Newcastle, Wollongong, Gosford
your friendly newsagent into an air freight depot. For $8.75 and A.C.T.). Just address the satchel and leave it with your
you can send anything that fits inside to almost anywhere in newsagent. TNT Courier collect it, air freight it overnight
Australia. Overnight. You don’t have to wrap a thing. The and deliver the next morning.

bag is tough, waterproof and tear resistant. The TNT Courier Suburban Satchel is for overnight
You can buy TNT Satchels at most newsagents local deliveries in all mainland capitals (and

throughout Australia. (At present in N.S.W,, they are soon Hobart) for just $5.00. |T N TI
TNT Courier Qvernight Satchels. Anything, anywhere, overnight.

COURIER
A Speedy Communications product. *Anything which fits inside the satchel may be sent almost anywhere in Australia, overnight ;



Ablueprint

for your success.
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An AirForce Apprenticeship.

Opportunities no shop floor
Apprenticeship can offer.

Right now, you can take an Air Force
Apprenticeship and become a specialist in
Airframes, Armaments, Radar,
Communications, Propulsion Systems, Flight
Systems or Motor Transport.

Full time training recognised and
respected by Australian employers.

For the first 2Y2 years, you witl be taught on
some of the most up-to-the-minute equipment
under the expert guidance of professional
instructors. in modern taboratories, classrooms
and workshops.

Understandably, when you have completed
your initial training we expect you to spend
another 6Y2 years working for us. On fell adult
pay of course.

It's not easy!

Success demands application. And a
disciplined approach to work. As an Air Force
Apprentice you'l be required to study in your
own time. And regularly sit for exams. The
rewards are there. Many Apprentices go on to
become Officers.

It's not, all work.

You will have stacks of time to relax provided
you're on top of your studies. At both training
bases (Wagga Wagga and Laverton) excellent
sports facilities abound. Gyms, football
grounds, golf courses, swimming pools, tennis
courts and many clubs.

What about entry qualifications?

You need to be 15 and under 17 years at time
of entry, an Australian citizen or able to meet
our nationality requirements. We also expect
you to have passed (or be in the process of
passing) your * 10th year of formal schooling
with above-average marks in maths and science
with a physics content. And be reasonably fit.

The scope for the future is enormous.

On completion of your Apprenticeship, you'll
be part of a team servicing, repairing and
testing some of the most advanced and
sophisticated aircraft and equipment in the
country. The technology of the future will
be in your everyday working life.

Apply now!

Air Force Apprenticeships are very
popular. So the sooner you have a chat

with a Careers Officer the better. The address
isin the phone book and there's no obligation.

Alternatively send or phone for the facts:

Brisbane: Townsville:  Sydney. Newcastle:
226 2626 713191 2121011 25476
Wollongong:  Wagga: Canberra: Melbourne:
28 211100 82 2333 613731
Hobart: Adelaide: Perth:

34 7077 223 2891 325 6222

* 11th year will be required for 1982 entry for
Certificate of Technology Scheme.

-,
%N

To:
@ ARFORCECAREERS &

OFFICER, G.P.O.Box XYZ \

' in the capitalcity earest you.
Yes

t} am interested in an Air Force ‘

' Apprenticeship. Please send me\fuu details |

Name: * \
Mr: ) : :

‘ Add;essr:__ .t -

J__

v »
‘ State:

1 : Postcode: .
You're mMy | N #
m \ AFAP230 FP 30

N.__—'

Authorised by D:veclor General Recrumng Dept. De'ence
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TS for projects

WE GET MANY enquiries from readers
wanting to know where they can get kits
for the projects we publish. This list is
a guide to suppliers of kits and compo-
nents for ET| projects.

We have only listed the projects
published in the last few years, with
their dates of publication, so this page
can also be used asan index, even though
kits are not available for some of them
(as fz2r as we know). Any companies
who wish to be included In this list
should phone Jan Collins on 334282,

Printed circuit boards

Those suppliers listed against specific
projects here are able to supply pc
boards for those projects. Printed circuit
boards for every project ever published
in ETI are available through the fol-
lowing companies (to the best of our
knowledge):

RCS Radio Radio Despatch Service
651 Forest Rd 869 George St

Bexley NSW  Sydney NSW 2000

For current projects and a more
comprehensive list of pc board suppliers
refer to the Shoparound page in this
and previous issues. This list will be

updated roughly every foyr to six
months.
Key to Companies

A Applied Technology Pty Lid, 1A Paterson Avenue,
Waitara, NSW 2077

B Bill Edge Electronic Agencies, 115 Parramatta Road,
Concord (PO Box 1005, Burwood North 2134),

J.R. Components, PO Box 128, Eastwood, NSW 2122,

Dick Smith Electronics P/L, Cnr Waterioo & Lane Cove
Roads, North Ryde, 2113.

E  AllElectronic Components, 118 Lonsdale Street,
Melbourne, Vic 3000.

F  Tasman Electronics, 12 Victona Street, Coburg, Vic 3058,
J  Jaycar Pty Ltd, PO Box K39, Haymarket, NSW 2000.

K S M Electronics, 10 Statford Cour, Doncaster East, Vic
3109.

L Ellistronics, 289 Latrobe Street, Melbourne, Vic 3000.
M Mode Electronics, PO Box 365, Mascot, NSW 2020,

Nebula Electronics Pty Ltd, 15 Boundary Street,
Rushcutters Bay, NSW 2011.

O Orbit Electronics, PO Box 7176, Auckland, New Zealand.

Pre-Pak Electronics, 718 Parramatta Road, Croydon,
NSW 2132,

R Rod Irving, PO Box 135, Northcote, Vic 3070.

V  Silicon Valley, 23 Chandos Street, St. Lecnards,
NSW 2065

W Willis Electronics, 993 Hay Street, Perth, WA 6000,

Y Trilogy, 40 Princes Highway, Fairy Meadow, NSW 2519,
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Project Electronics

041  Continuity Tester .. ............. ... WRDB)Y,L
042 Soil Moisture Indicator . ... .........,,..... 1 RB
043  Heads or Tails Circuit (Oct 76) . W,R, D E.A, F B Y.L
044  Two Tone Door Bell (Oct 76) . WRDEOAFBYL
045 500 Second Timer ... ... . WDEAB,Y.L
047  Morse Practice Set . . WDOAB,YL
048 BuzzBoard ............ ... WDAB)Y,L
061 Simple Ampilifier (Oct76) ... .... W,RD,E.A,B,Y,L
062 Simple AM Tuner (Mar 77) W,0,EB,Y
063  Electronic Bongos ... ... .RDABY,.L
064  Simpie Intercom (Nov 76) ......... WA,
065 Electronic Siren .. .. W,R,D,E,0ABY,L
066 Temperature Alarm (Dec 76) W,D,EAB,Y,L
067 Singing MoistureMeter ................ DBY
068  LED Dice Circuit (Oct 76) . WRD,EABL
070 Electronic Tie Breaker (Jan 77)

071 Tape Noise Limiter (Jun78) ....... R.EF
072 Two-Octave Organ (Jun78) ...... w,0,B,Y
081 Tachometer(Mar77) .................. W,E.O
082/

528 Intruder Alamm . ....................... W,REA
083 TrainController ..........,........... W,REL
084 CarAlam....,.......... WRDEABYL
085 Over-revAlam ...........,.ccvvvnnennn.

DU T ARG e - - 6w Wit 54 e - b W
087 Over-LED .... . WE
088 Hi-Fi Speaker LW
Test Equipment

132  Experimenter's Power Supply (Feb 77) =0
133 Phase Meter (Apr77) ...... 11E
134  True RMS Voltmeter (Aug77) « B
135 Digital Panel Meter (Oct 77) .. < ~E
136 Linear Scale Capacitance Meter (Mar 78)

137  Audio Oscillator (May 78) . .. W,D.E
138  Audio Wattmeter(Nov78)................. . EB
139 SWR/Power Meter (May 78)

140  1GHz Frequency Meter-timer (Mar 78)

141 Logic Trigger (Jan 79) . . A E
142  High Current Power Supply (Feb 79) W,E
143  Curve Tracer (Jan79) .........,.. by-
144  Expanded-scale RMS Voltmeter (Jun 79) ~u-ud E
148  Versatite Logic Test Probe (Jul79) ........... EL
Simple Projects
243 Bip Beacon (Apr77)

244 Alarm Alam (Feb 77). ... ' B
245 White Line Foliower (Nov?7) ................. F
246 Rain Alarm (Apr 78) . ol 7
248 Simple 12V to 22V Converter (Jul 78) w
249  Electronic Combination Lock (Apr 79) . E
252 The Passionmeter (Aug 79)
253  Electronic Grenade (Hot Polalo) (May 79)
254 EggTimer{un?9) .................. w
Motorists' Projects
316 Transistor Assisted Ignition (May 77) . ... . W,E, 0K
317  Rev. Monitor Counter (Jul77) ......... v E
318 DigitalCarTacho (Jul78) . ......... W E K
319 Variwiper MK |l (Sep 78) . W,E,O
320 Battery Condition indicator (Apr 79) oty Bl
Audio Projects
448  Disco Mixer (Nov76) ........ e
449  Balanced Microphone Amp (Nov 76) W.D,E,J.F.Y
450 Bucket Brigade Audio Delay Line (Dec ey (o
451 HumFilter (Jui79) ................. DEF
455 Class A Headphone Amp (Nov 78)
470 60 W Amp Module (May 79) ... W,REFBPLAV
471 High Performance Stereo Preamp Control

Unit(Jun78) ............... WREFB.PAVL
472 Power Supply — the Series 4000 Sterec

Amp(UI79) ............... WREFBA,VL
473  Series 4000 Moving-coil Canndge

Preamplifier .. ... ... AR FJ
480 50-100 Watt Amp

Modutes (Dec 76) e W,R D,E J,.0 A,Y L
481 12V 100 Watt Audio Amp (May 77) . RE
481 High Power PA/Guitar Amp (Jun 77) ..... LW
482 Stereo Amp (Jan77) ......... i) @it OE
482 Stereo AmpPan2(Feb77) ...... e PYNC 0 1]
483  Sound Level Meter (Feb 78) . . . . 4 , B
484  Simple Compressor Expander (Jul 77) JiEA
485  Graphic Equaliser (Jun77)........ W E J,0
486  Howl-round Stabiliser (Nov77) ................. J
487  Audio Spectrum Analyser (Feb78) . .. .. i fio-c ol Bl
489  Audio Spectrum Analyser 2 (Apr 78) . . . E.J
490  Audio Compressor (Dec 78)
491  Simple Graphic Equaliser (Mar79)........ W.E

495 Transmission Line Speakers (Aug 77)
Miscellaneous

546 GSR Monitor (Mar 77) . - W.E
547 Telephone Beil Ex!ender (Jun 77) anp JNE
548  Photographic Strobe (May 77) wcspad ... BB
549  Induction Balance Metal

Detector (May 77) - ... WDEL
6§50 Digital Dial (Aug 78) b . EO
551  Light Chaser (Sep 78) W E.O
6§62 LED Pendant (Sep 78) LA
5§53 Tape/Slide Synchroniser (Oct 78) E
556 Wind Speed/Direction Indicator (Dec 78)
6567 Reaction Timer (Feb 79) . ... E
558 Mast-head Strobe (Feb 79). . E
559 Cable Tester (Mar 79)
§75 Pontable Fluorescent Light Wand for

Car, Camping (Aug 79) w
577 General Purpose Power Supply 0T )
581  Dual Power Supply (Jan 77) W.EY
582 House Alarm (Jul 77) . W,E0.A,

House Alarm —

Installation Instructions (Aug 77) .... sy
583 Marine Gas Alarm(Aug 77) .. . DEM
585 Ultrasonic Switch (Sep 77) R,D.E,OF
586 Shutter Speed Timer (Oct 77) - o -E
587 UFO Detector (May 78)
588 Theatrical Lighting Controller

(Nov & Dec 77 Jan & Mar 78) . .
589 Digital Temperature

Meter (PCB135) (Dec 77) .. ... E
590 LCD Stopwatch (Oct 78) . . ON
591  Up/Down Presettable Counter (Jul 78) . D,E
592  Light Show Controlier (Aug 78) .. E
593 Colour Sequencer (Dec 78)
5§94  Development Timer (Apr79) .
6595  Aquarium Lamp Controlier (May 79)
Electronic Music
602  Mini Organ (Aug 76) W,D.E A
603  Sequencer (Aug 77) . Ll WY
604 Accentuated Beat Metronome (Sep 77) E
605 Temp Stabilized Log-exponential

Converter (Sep 78)
Computer Projects
630 Hex Display (Dec 76) .. s o8 S B
631  ASCII Keyboard (Dec 76) . . W,E.0OA
631 Keyboard Encoder (Apr 77) W,E,0A
632 Video Display Unit (Jan 77) . EOA

633 TV Sync Generator (Jan77) . ... SR D=
634 8080 Educational/Prototyping

Interface (Jul, Aug 78)
635 Microcomputer Power Supply (Sep 77) (o]
637 Cuts Cassette interface (Jun 78) V,EA
638 Eprom Programmer (Jul 78) . WEA
639 Computerised Musical Doorbell (Mar 78) ) A

640 S100 VDU (Apr, May, Jun 78) W,0,AV
641 S100 Printer (Sep 78) .. LYY . (o]
642 16k S100 RAM Card (Feb 79) K
650  STAC Timer (Nov 78) EAL
651  Binary to Hex Number Converter (Jun 79) E
Radio Projects

712 CB Power Supply (Jun77)..... .. WE
713  Add-on FM Tuner (Sep 77)

714 VHF-Log-Periodic Antenna (Feb. Mar 78)

715 VHF Power Amplifiers (Nov 77}

716  VHF Power Amplifiers (Jan, Feb 78)

717  Crosshatch Generator (May 78) . WDEAY

718  SW Radio (Oct 78) E
719  RF Field Strength Indicator (Nov 78)
720 2m VMOS Power Amp (Jan 79)
721  Aircraft Band Converter (Mar 79) . .. ... WE
722 Antenna for Aircraft Band
Converter (May 79)

724  Microwave Oven Leak Detector (Jul 79) . .
725 Simple SSB Generator employs Polyphase

Network using Standard Components (Aug 79) . E.L
73Q Get Going on Radioteletype (Aug 79) EL

Electronic Games

D.EB

804 Selectagame(Nov76) .......... . ............ (o]
804 Selectagame (Rifle Project) (Mar 77) .. 0
805 Puzzie of the Drunken Sailor (Oct 77)

806 Skeet(Jan78) .... .. 0
810 Stunt Cycle TV Game (Jun 78) D,0
811 TV Tank Game (Oct 78) .. 0

812  Wheel of Fortune (Dec 78)
813 Race Track Game (Jan 79) ..
814 The ‘Dinky-Die’ (Aug 79)
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I was a 4K weakling
till | took Dr Digital’s
64K dynamic RAM course |

ONE DOESN'T EXPECT advertising
copywriters to be all that technically
accurate when it comes to preparing
advertisements for the daily press, just
solong as what is said is not too wide of
the mark or hopelessly vague.

A West Australian reader spotted an
advertisement in a local daily, The
West Australian (10-3-80), for STC's
new Telefax document transmission
machine which broke all the rules
without (hopefully) breaking the law.
Here’s what it read:

“For the business that truly needs
instant information delivery STC Tele-
fax Facsimile is the instant answer:
Documents, plans, photographs, in
fact any printed matter can be sent
interstate or across the city and be on
the right desk in 3 minutes flat. Think of
it as your 3-minute interstate courier.

“Today, STC has the technology to
turn information into laser light
and back again, by using optic
fibres. These optic fibres will replace
yesterday's huge data transmission
cables; they are threads of glass, fine as
human hair. Their advantages are vast
because their size is so small. Just one
tiny fibre can carry as much informa-
tion as a giant telephone cable as thick
as your arm” (our emphasis).

Einstien, Planck, Shannon and co.
were mere dabblers, eh?

170 — May 1980 ETI

Space spectaculars

First came “A Space Odyssey: 2001”,
the archetypal science fiction/fan-
tasy/prediction space spectacular
(cross out whichever term is not
applicable).

Then came a seven/eight year
drought, followed by “Star Wars”. A
cowboys-&-indians/cops-&-robbers
movie, only set in the vast, four-
dimensional panorama of space.

Hot on its heels came “'Star Trek; the
motion picture”, a revamp of the an-
cient TV series (borrowing concepts
from *“Superman: the movie” and
“Star Wars”), and “Alien”, a meld of the
recently popular horror/supernatural
epics, plus a number of lesser rivals
known for their meteoric rise and fall,
and little else.

You could have laid very good odds
on the Disney empire getting into the
act somewhere along the line and be
assured of winning, if you could have
found a bookie to take the bet. Sure
enough, their contribution to the rash
of space spectacular productions in
the closing years of the last decade
(depending on when you count the de-
cade from .. .) is “The Black Hole".
This seems to borrow from such di-
verse fields as the ‘disaster’ movies
(like “Airport” and “Concorde”), the
space spectaculars that preceeded it

and the cowboys/indians — cops/
robbers formulae of old.
The Black Hole seems to be the
penultimate in the ‘space opera’ genre.
What next — “The Seven White
Dwarfs™?

Veryred faces dept.

Our April Dregs column noted that
June and November 1976 were two
bad months for certain staff members
of our illustrious rival E. . A. ...

The column stated that those issues
inadvertently featured ETI's Australian
and UK advertising sales managers
(respectively) on E.. .A....s June
front cover and page 26 of their
November issue.

Our comment thatE. . .A. . . .’s front
cover featured our (then) sales man-
ager Howard Jenkins was published in
the belief that the statement was cor-
rect. We now understand from
E...A..’s editor-in-chief and from
Howard Jenkins that the pix was actu-
ally of E. . \A...'s Greg Swain.

The November pix did feature ETI
UK’s sales manager but the pix ac-
companied a feature put out by the UK
Information Service (concerning Vie-
wdata) and there was no way that any
other magazine could know that the pix
was that of one of our own staff.

We unreservedly apologise for any
embarrassment caused.



AND IT’S ALL IN OUR COLOUR CATALOGUE

The truth is, JVC have always produced real hi-fi ~ speaker systems; Separate but matching JVC
components and we believe this current range  components designed to compliment one another,
represents JVC's finest range ever. Here are some  perfectly. And all this real hi-fi know-how is yours
real innovations and performance features to whet  ...merely for the asking.

your appetite:— Quartz locked turntables with un-
canny accuracy; Receivers/Amplifiers, some with r I N I I B
built-in SEA Graphic Equaliser and DC, class A/B
amplification; Cassette deck with JVC automatic I FREE OFFER I
computerised tape tuning; Computer designed

COLOUR HI-FI CATALOGUE I

Just fill out this coupon and we'll fillyou
in on what's available and new interms
of JVC hi-fi entertainment...and it's all
FREE!

Name
Address

Postcode
WT1323/ET/79

| am especially interested in...

(J Cassette Decks

(J Matching Systems (] Amplifiers
(] Speakers
(J Turntables
[J Receivers

Just address your
envelope to...
JVC Hi-Fi Advisory
Service,

! : Post Office Box 307,
h Ryde,
If you think they look different, gy ‘-Ivc
wait fill you've heard them! [ s s o

the right choice



hat you see on the meters
you'll hear on the tape.
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Including the latest ideas is audio electronically controlled so response your tapes and less time just pressing

technology in modestly priced hi-fi time is instantaneous. Each bar length  buttons; the highly reliable Super

components is a principle to which is proportional to the sound level, and  Permalloy head; 3-position tape

Technics is committed. there's no overshoot - acharacteristicof selection for optimum results from the
The inclusion of our most accurate conventional needle-type meters, The tape type you use; and Dolby* noise

metering system, the FL (fluorescent) meters give direct parallel readoutfor  reduction system

bar graphs in the RS-M17 model instant comparison between channels. You won't find a similarly priced

cassette deck is another example. Other practical features on the cassette deck with more features than

To make an accurate recording you RS-M17 cassette deck are rewind auto- the RS-M17. See for yourself and your
need accurate meters. The FL meters are play, so you spend moretime listeningto Technics dealer

Technics

"Dolby is the trademark of
Dolby Laboratories Inc Technics Advisory S PO. Bo .S.W. 2



